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Lead Agency:  U.S. Army Corps of Engineers, Tulsa District 

Title: Draft Environmental Impact Statement (EIS), City of Denison Land Conveyance, Lake 
Texoma, Oklahoma and Texas 

DRAFT
Designation: Draft EIS 

Proposed Action: Convey approximately 635 acres of Federal land  Lake Texoma to the City 
of Denison, Texas in accordance with Sections 3182(j) and )  the Water Resources 
Development Act of 2007 (WRDA 2007); modify the Lake Tex ma Shore e Management Plan 
(SMP) zoning in the area of conveyance; and evaluate futur  permit applica ns under Section 
404 of the Clean Water Act of 1972 and/or Section 10 of t e Rivers and Harbo  Act of 1899 in 
accordance with all conditions and regulations relevan  at the time of applicatio  submission. 
This is Alternative 4 in the EIS. 

Affected Jurisdiction:  Federal lands proposed for c yance are located solely within 
Grayson County, Texas. Lake Texoma occupies portions f Bryan, Marshall, Johnston, and 
Love Counties, Oklahoma and Grayson an  C ke Counties, Te s. 

Point of Contact: Stephen L. Nolen, Plan ng and Env mental Division (CESWT-PE-E), 
1645 S. 101st East Avenue, Tulsa  OK  74128- 629  phone 918.669.7660. 

Abstract: The purpose o  this EI  is to ad ess alternatives and environmental impacts 
associated with the con yance of a proximately 635 acres of Federal land at Lake Texoma, 
Oklahoma and Texas, the City i n Texas. Section 3182 of the Water Resources 
Development Act of 2007 Publ  Law 110-114) directed the Secretary of the Army to convey 
these lands at fair market va  to the City of Denison, Texas (City).  Upon receipt of title to 
these lands, th  City in ds to r in portions for development of public facilities and to transfer 
remaining ortions to a p ate dev per for development, along with adjacent private property, 
of hous g and various rec ational facilities.  Federal actions include the conveyance of land, 
matters pe ining to the La  Texoma Shoreline Management Plan (SMP), and considerations 
regarding Se ion 404 and S ction 10 permits. Variations of the Federal actions are considered 
and four altern ives sel ted for further detailed evaluation.  In addition to a no action 
alternative, three a ion lternatives involving land conveyance and varying degrees of shoreline 
development are asse sed.  Assessment topics include, but are not be limited to, the following: 
(1) concerns regarding the loss of public lands; (2) impacts to fish and wildlife and related 
habitat; (3) issues related to mitigation; (4) loss of public hunting lands; (5) impacts to 
recreational use of shoreline in the conveyance area; (6) lake recreation and boating; (7) visual 
and scenic effects resulting from development; (8) impacts related to private boat docks and 
shoreline management; and (9) lake-wide and cumulative effects. 

Review Comments Deadline:  Comments must be received by December 21, 2011. 
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1 EXECUTIVE SUMMARY 

2 1 INTRODUCTION AND PURPOSE 

3 This Environmental Impact Statement (EIS) was prepared in compliance with the National 

4 Environmental Policy Act (NEPA) of 1969 (Public Law 91-190) to assess potential impacts 

associated with Federal actions mandated by Sections 3182(j) and (k) of he Water Resources 

6 Development Act of 2007 (WRDA 2007).  This legislation directs th  Secretary of the Army 

7 (Secretary) to convey at fair market value to the City of Deni n ( y) all right, title, and 

8 interest of the United States in and to approximately 900 acres of land cated in Grayson 

9 County, Texas, identified in an application for lease s mitted to the U.S. my Corps of 

Engineers (USACE) by the City and dated 17 August 005. The p perty is currently held in fee 

11 by the U.S. Government and managed by the Tulsa Di ict U ACE as part of Lake Texoma, a 

12 multipurpose reservoir located along the Red River in Oklah ma and Texas.  The lead agency for 

13 this action is the USACE, Tulsa District. 

14 Section 3182(k) of WRDA 2007 states that he m ndated c nveyance of land to the City is 

subject to any additional t ms d conditi s that the Secretary deems appropriate and 

16 necessary to protect the i erests of t  United S es. Upon receipt of title to the property, the 

17 City intends to retain rtions o rty for establishment of public facilities while 

18 transferring the remainder private developer for construction of residential housing and 

19 commercial cilities th vari  recreational facilities and amenities to facilitate economic 

developm nt in the City an  region. In compliance with WRDA 2007, the USACE proposes to 

21 convey app ximately 635 a es to the City along the eastern shore of the Little Mineral Arm of 

22 Lake Texoma, Texas.  Th  exact acreage and property description would be determined by a 

23 survey satisfactory th  Secretary. 

24 NEPA requires Federal agencies to assess the environmental impacts of any major Federal action 

on the natural and human environment and incorporate environmental considerations in their 

26 planning and decision-making through a systematic, interdisciplinary approach.  All Federal 

27 agencies are required to prepare detailed statements on actions significantly affecting the human 

28 environment.  Implementing regulations for NEPA are contained in Title 40 of the Code of 
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 EXECUTIVE SUMMARY 

1 Federal Regulations (CFR), Parts 1500 through 1508; the USACE 33 CFR, Part 230; and in 

2 Engineering Regulation (ER) 200-2-2, Procedures for Implementing NEPA (March 4, 1988). 

3 Therefore, the purpose of this action is for the USACE to meet the requirements of WRDA 2007 

4 and to address the Federal actions associated with the City of Denison’s intended plans to 

develop this land for recreational and economic benefits.  A Notice of Intent (NOI) was 

6 published in the Federal Register on 6 August 2008, and a public information scoping open 

7 house was conducted in Denison, Texas on 11 September 2008.  Al ng with statutory and 

8 regulatory requirements under NEPA, the Clean Water Act of 972, and other Federal 

9 environmental laws, comments received as part of the public s ping pr ss are the basis for 

issues addressed in this EIS. 

11 2 LOCATION 

12 Lake Texoma is located on the Red River between Texa nd Oklahoma, and lies within four 

13 Oklahoma counties (Bryan, Love, Marshal d Johnston) and wo Texas counties (Grayson and 

14 Cooke). The proposed conveyance land is l ated en ly within Grayson County, Texas, along 

the eastern shore of the Little Mineral Arm of L ke Texoma.  Immediately adjacent to the 

16 proposed conveyance land i  appr imately 2 500 acres of private land owned by Schuler 

17 Development, a real es te development comp y that plans to enter into a public-private 

18 partnership with the City f Deni  t  both a portion of the proposed conveyance land 

19 and the adjacent private prop y. 

3 AL ERNATIVES 

21 A broad ran  of initial alte atives was developed and evaluated according to screening criteria 

22 to determine via le altern ives to carry forward for detailed impacts analysis in this EIS.  While 

23 the central focus o gislative direction under WRDA 2007 is the conveyance of Federal 

24 property, this conveyance, along with ultimate disposition and intended future development of 

conveyed land, resulted in three Federal actions to be analyzed under NEPA:  (1) the mandated 

26 conveyance of Federal lands to the City of Denison; (2) future actions regarding the Lake 

27 Texoma Shoreline Management Plan (SMP) in the area of conveyance; and (3) decisions 

28 regarding issuance of Federal permits under Section 404 of the Clean Water Act of 1972 (404 

29 permits) and Section 10 of the Rivers and Harbors Act of 1899 (Section 10 permits).  The Lake 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

 EXECUTIVE SUMMARY 

1 Texoma SMP is a document used to allocate and manage the shoreline for specific purposes 

2 (e.g., private boat docks, public boat ramps) consistent with zoning established in the SMP.   

3 A wide range of preliminary alternatives were developed under each of the three Federal actions 

4 and screened based on requirements of Federal legislation outlined in WRDA 2007 and 

associated implementation guidance issued by USACE Headquarters dated 29 September 2008. 

6 Screening criteria also included consideration of other laws, regulation  and Army policies. 

7 Upon screening of preliminary alternatives for these Federal acti s, resulting preliminary 

8 alternatives were combined and once again screened using cr ria scribed above. This 

9 resulted in selection of four (4) final alternatives analyzed in this EIS.  The f owing paragraphs 

summarize alternatives evaluated in this EIS. 

11 3.1 Alternative 1 - No Action 

12 Evaluation of a “No Action” alternative is required under EPA. Under this alternative, the 

13 proposed conveyance would not occur and the ociated lan  would remain under Federal 

14 ownership. Further, no changes to the SMP would be ma nd no section 404 or section 10 

permits would be issued for p d develop nt features on the proposed conveyance land 

16 requiring such a permit.  A cordingly urrent sh eline use designations and nature of shoreline 

17 development (none) w d continue s they do at p esent.  

18 While not a part of the Fed al action, even without the conveyance, Schuler Development 

19 would devel p its adjac  private nd. The development would occur over a 20-25 year period 

beginni  at the southern e d, proceeding northward. It is expected that within the first 5-10 

21 years the d elopment in th  southern part of the private property would include a golf course 

22 and associated bhouse ommunity center, residential development, commercial and medical 

23 services, and a prop d lake. During the next 10-15 years, additional residential development 

24 and commercial services would be completed.  Boat ramps and other lake access amenities 

would not be included. As required under NEPA, this no action scenario (which assumes 

26 development of the adjacent private land) serves as the baseline when assessing the potential 

27 impacts of the other alternatives. 

28 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

 EXECUTIVE SUMMARY 

1 3.2 Alternative 2 – Land Conveyance without Shoreline Development 

2 This alternative would include the proposed conveyance of approximately 635 acres of Federal 

3 land as described in the City’s lease application and in accordance with the WRDA 2007 

4 mandate.  No changes to the SMP or deviations from the existing USACE 2005 moratorium on 

private boat docks (as further explained in this EIS) would occur.  Under this alternative, a 

6 condition of the conveyance would include an associated flowage easem t deed restriction on 

7 conveyed land located between elevations 619 ft and 645 ft National Geodetic Vertical Datum 

8 (NGVD) to allow USACE to continue efficient operation of Lak  Texo  for authorized flood 

9 control purposes.  No other deed restrictions would accompany the conveyan 

Under this alternative, no boat ramps or docks would e constructed along the sh reline in the 

11 conveyance area, and pocket beaches along the pro sed c veyance land shoreline would 

12 remain available for public use up to elevation 619 ft NGV 

13 The conveyance land and the adjacent priv e lan uld be ann d to the City of Denison and 

14 development would be governed by City reg lations  The p osed conveyance land would be 

expected to be developed and i de single-f ly homes, townhomes, hotels and conference 

16 centers, medical offices, lf cours  hike an  bike trails, open space, inland lakes, and a 

17 wastewater pump stati 

18 The development would be ex cted to occur over a 20-25 year period beginning at the southern 

19 end, procee ng northw d  It is xpected that within the first 5-10 years, development in the 

souther  part of the proper  would include a golf course and associated clubhouse, community 

21 center, resi ntial developm nt, commercial and medical services, and inland lakes.  During the 

22 next 10-15 year  development would include a northern golf course and associated clubhouse, 

23 residential developm t, commercial services, hotels and a conference center, a wastewater 

24 pump station, and an inland lake.  Finally, it is anticipated that a new wastewater treatment plant 

would be constructed by the City to serve the development, with the opportunity for hook-up by 

26 existing residences in the area.   

27 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

 EXECUTIVE SUMMARY 

1 3.3 Alternative 3 – Land Conveyance with Limited Shoreline Development 

2 This alternative would include the proposed conveyance and associated flowage easement, as 

3 described for Alternative 2.  No other deed restrictions would accompany the conveyance.  No 

4 changes would occur to the SMP; however, under Alternative 3, the 2005 moratorium would be 

lifted along the conveyance shoreline (only) to allow for the issuance of SMP permits for and 

6 installation of private docks in two areas appropriately zoned for such un r the current (1996) 

7 Lake Texoma SMP. 

8 Following conveyance, it is anticipated that development on the prop d conveyance and 

9 adjacent private lands would include residential developm nt, hotels and a c ference center, 

medical offices, golf courses and associated clubhou , hiking and biking trails, open space, 

11 inland lakes, a boat club, boat docks and slips, and a w tewater ump station.   

12 The development would be expected to occur over a 20-25 y  period beginning at the southern 

13 end, proceeding northward, as described un er Al tive 2. 

14	 3.4 Alternative 4 – Land Conveyan e with Modified Shoreline Development 

(Proposed Action) 

16 This alternative would lude the d conveyance and the associated flowage easement, as 

17 described for Alternatives d 3 and in accordance with the WRDA 2007 mandate.  No 

18 additional de  restri ns wo d accompany conveyance of Federal lands.  In addition to the 

19 land con yance, under A rnative 4, the 2005 moratorium would be lifted for the proposed 

conveyan  land shoreline o ly and the SMP would be modified, as appropriate, for proposed 

21 shoreline dev pment in th  area of conveyance. No other changes to the existing (1996) Lake 

22 Texoma SMP wou  oc ur.  Alternative 4 is depicted in Figure ES.1. 

23 Following the proposed conveyance, the City has indicated that it intends to facilitate economic 

24 development through residential, commercial and recreational development of this land by 

further conveying portions to the developer, while retaining certain parcels (up to a total of 100 

26 acres) for development of recreational facilities such as a public park with a boat ramp and 

27 related facilities. This alternative would include modifying and updating the SMP to allow for 

28 construction of such facilities.  This alternative would likewise involve shoreline rezoning under 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

 EXECUTIVE SUMMARY 

1 the SMP to permit future installation of private docks, a public boat club, a commercial dry stack 

2 boat storage facility, day-use slips, and other features as detailed in this EIS.  In areas proposed 

3 to be rezoned for private docks, the size, arrangement, and number of such docks would be 

4 limited by zoning lengths and SMP-dictated density and spacing requirements.  This EIS both 

identifies a likely maximum number of docks and analyzes impacts accordingly.  Modifications 

6 to the SMP would be applicable to the shoreline in the conveyance only and no other changes to 

7 the Lake Texoma SMP would occur. 

8 Development on the proposed conveyance land and adjacent priv e lan  would be expected to 

9 include approximately 1,319 acres of residential developme t, hotels and onference center, 

medical offices, golf courses and associated clubhouses  h ke and bike trails, op  space, inland 

11 lakes, a public boat club, dry stack boat storage, p ate boat d ks, boat slips, a wastewater 

12 pump station, and a public park with a boat ramp. This ern ve would require dredging in the 

13 perimeter of the public park (for the boat ramp) and in the ublic boat club cove (for the boat 

14 ramps and boat slips).  It is anticipated hat w wastewa  treatment facility would be 

constructed by the City to serve the developm nt. 

16 The development would be e pected occur o r a 20-25 year period beginning at the southern 

17 end, proceeding northw d. It is e ected that within the first 5 years, development would 

18 include a wastewater pu p statio  d g tivities, a boat ramp and boat club, boat slips, 

19 boat docks, boat storage, an horeline protection needed to protect boat club and the housing 

developmen   Further developm nt would include the southern golf course and associated 

21 clubhou , community cen  residential development, commercial and medical services, and an 

22 inland lake 

23 During the next 1 15 y rs, development would be anticipated to include a northern golf course 

24 and associated clubhouse, residential development, commercial offices, boat slips and boat 

docks, and an inland lake. During the last 5 years of development, the hotels and a conference 

26 center would be anticipated to be completed, including the proposed boat slips and recreational 

27 beaches. 

28 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

 EXECUTIVE SUMMARY 

1 4 SECTION 404/10 PERMIT CONSIDERATIONS 

2 The activities requiring coverage under a permit issued under Section 404 and/or Section 10 will 

3 occur throughout the development of Preston Harbor.  The EIS identifies anticipated activities 

4 that will require Section 404 or Section 10 permits on both private and proposed conveyance 

properties, and provides a more detailed discussion and analysis of those activities that are 

6 anticipated to occur during the first five years of development.  The pro osed development is 

7 currently not at a level of planning to allow submission of specifi  permit applications, and 

8 therefore, as development progresses, applications would be sub tted  and evaluated by the 

9 Regulatory Office of the Tulsa District USACE.  The USACE  Tulsa Distri  review of future 

applications would reflect regulatory requirements an  specific environmen l information 

11 current at the time of submission, and to the extent th  additional NEPA analysis is required for 

12 future permit applications, the USACE would conduct s h NE A review at that time. 

13 5 POTENTIAL AREAS OF CONTR VERSY 

14 Potential areas of controversy related to this ction w re id ified from comments received by 

agencies, associations, individ  and other akeholders through the scoping process and 

16 coordination efforts condu ed for th  EIS. A c mplete scoping report including all comments 

17 is contained in Appen  B. Identi d areas incl de, but may not be limited to, the following: 

18 (1) concerns regarding the s d fragmentation of public lands; (2) impacts to fish and wildlife 

19 and related hab ; (  issues r ted to mitigation for loss of public lands and fish and wildlife 

habitat; (  loss of publi  hunting nds; (5) impacts to recreational use of shoreline in the 

21 conveyan  area (particular  impacts to use of “pocket beaches”); (6) lake overcrowding by 

22 boats; (7) vis l and sceni  effects resulting from development; (8) impacts related to private 

23 boat docks; and (  lake ide and cumulative effects.  All issues described above are addressed 

24 in this EIS. 

6 ISSUES TO BE RESOLVED 

26 Issues to be resolved through the NEPA process for this action include: (1) those identified 

27 through public review and comment on this draft EIS; (2) final selection of an alternative to be 

28 implemented; and (3) future considerations regarding Section 404/Section 10 permit 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

 EXECUTIVE SUMMARY 

1 applications.  The latter will be evaluated in a future, phased approach and commensurate with 

2 environmental conditions and regulatory requirements relevant at the time of permit application. 

3 7 PROPOSED ACTION 

4 Alternative 4 as briefly described above, depicted in Figure ES.1, and further detailed in this EIS, 

5 is the agency’s preferred alternative and proposed action. 

6 8 SUMMARY OF IMPACTS 

7 In accordance with NEPA requirements, this EIS evaluates direct, indi t, and cumulative 

8 effects related to alternatives.  Direct effects are those cau d by the USACE’s ions and occur 

9 at the same time and place.  Indirect effects are those used by the USACE’s actions, and occur 

10 later in time or farther in distance, but are still reasona y fore eable. For the actions analyzed 

11 in this EIS, indirect impacts are those associated with the velopment that would occur on the 

12 conveyance property and any developmen  lo d on the adja nt private land that would not 

13 occur or would be developed differently if th  USACE ot convey the land; this development 

14 tends to be located on and along the share  bo ndary of the conveyance property and the 

15 adjacent private property.  A ignific t portion f the development on the adjacent private land 

16 would be developed in th  same man er notwiths nding whether the USACE takes any actions, 

17 and thus this developmen s neith  a direc t nor an indirect effect of the USACE actions.   

18 A brief summ ry of is analy  is included below in Table ES.1.1.1 for direct and indirect 

19 impacts d Table ES-1.1  for cumulative impacts.  In this EIS Alternative 1 (the No Action 

20 Alternati  which assumes velopment of the adjacent private land), serves as the baseline for 

21 comparison t he action ernatives, Alternative 2, 3 and 4.  For each resource, direct and 

22 indirect impacts a  di ussed in greater detail in Section 4.0, while cumulative effects are 

23 discussed in Section 5.0 of this EIS.  As impacts in each section are organized by resource 

24 category, additional details regarding any category can be obtained by referencing relevant 

25 sections. 
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1 Table ES.1.1.1 
2 
3 Summary of Human and Natural Resource Impa ts 

Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance without 

Shoreline Development 

te tive 3: 
L d Conv nce with 

Limited Sh ine 
Developmen 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Activities under each 
Alternative 

No Conveyance;  
Development on Adjacent Private 

Property 

Convey with deed restrictions 
No changes to SMP; 

No Moratorium Deviat ; 
Development on Convey e 
property and Adjacent Priva 

Property 

Convey with deed restrict ; 
No changes to SMP; 

ft Moratorium;  
De opment on Conveyance 

perty and Adjacent Private 
Property 

Convey with deed restrictions; 
Modify the SMP; 
Lift Moratorium;  

Development on Conveyance 
property and Adjacent Private 

Property 

Land Own ship and Managemen 

Land Ownership and 
Management 

No effect. 
635 acre emo m Federal own ip and management.  Minor decrease (-0.6%) of federal land 

wnership lake-wide. 

Land Use an  Land U  Contr 

Lake Texoma Shoreline 
Management Plan 

No effect. 

Changes in zoning along conveyance 
area shoreline.  Minor lake-wide 
increases in limited development 

(+3.3%) and public recreation 
zoning (+1.5%) and minor lake-wide 

decrease in protected shoreline 
allocation (-0.9%). 

Lake Texoma Master 
Plan 

No effect 
635 acres removed from Master Plan management.  Minor decrease (-1.6%) in recreation (low density use) 

allocated lands lake-wide. 

Geology and Soils 

Geology No appreciable effect 

Soils 

M r ground disturbance an 
reased potential of 

sediment n during construc n 
on adjac rivate proper 

Minor ground disturbance and increased potential of sedimentation during construction on the proposed 
conveyance land and adjacent private property; however, installation of shoreline protection reduces long-

term shoreline erosion. 

Water Storage Capacity 

Water Storage Capacity No eff No appreciable effect.  Any proposed changes would be subject to USACE review and approval. 

Water Resources and Water Quality 

Chloride Control No effect. 
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Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance without 

Shoreline Development 

Alternative 3: 
Land Conveyance with 

Limited Sh eline 
Devel ment 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Erosion, Turbidity, and 
Sedimentation 

Minor increased potential of 
sedimentation, erosion and 

turbidity during construction; and 
minor additional erosion could 

occur due to decreased vegetative 
cover and increased development 
on the adjacent private property. 

Minor increased potential of 
sedimentation, erosion and 

turbidity during construction; 
and minor additional erosion 
could occur due to decreased 

vegetative cover and increased 
development; however, 
installation of shorelin 

protection reduces long 
shoreline erosion in Littl 

Mineral Arm. 

Moderate in ased potential of 
sedim a  erosion and 

turbid  during struction and 
dredging; and min dditional 

erosion could occu e to 
increased developmen d 

boating activity and decre d 
vegetative cover; however, 

in llation of shoreline 
p ction reduces long-term 

horeline erosion in Little 
Mineral Arm. 

Moderate increased potential of 
sedimentation, erosion and turbidity 
during construction and dredging; 
and moderate additional erosion 

could occur due to increased 
development and boating activity 
and decreased vegetative cover; 

however, installation of shoreline 
protection reduces long-term 

shoreline erosion in Little Mineral 
Arm. 

Nutrients and Biological 
Oxygen Demand 

Locally significant increased levels 
as the adjacent private 

development would rely on septic 
systems. 

Minor decre se from no action 
levels, as th  d pment would 

utilize a w was ter 
treatm nt plant. 

M or decrease from no action levels, as the development would utilize 
th ste water treatment plant; however, also a minor but temporary 
incre e in levels during dredging.  No appreciable effect lake-wide. 

Pesticides No appreciable effect. Minor ut not qu tifiabl g term increases from shoreline golf courses and residences. 

Other Water Quality 
Pollutants 

Minor increases due to commer d industrial de l ment. 
Moderate increases from commercial and industrial development, and 

additional boating on the lake. 

Biological sources 

Vegetation 
No appreciable effe o 

conveyance land veg ion. 
M derate to signif nt loss of forest and grassland plants on proposed conveyance land resulting from 

development. 

Wildlife 
Minor disruption and displa ent 

during development of adjac 
privat rty. 

Moderate to significant disruption and displacement on conveyance land and potential for loss of wildlife 
during construction activities; and moderate loss of habitat.  Shift to species tolerant of human disturbance. 

Waters of the United 
States and Regulatory 
Permitting 

Impact pected t  present, b re unquantifiable due to the lack of detailed development plans, and avoidance-and-minimization plans; 
Im cts would be as ed during mit review and necessary permits would be obtained from the USACE prior to any construction or 

develop ent.  Permit applications would be phased as development proceeds. 

Fisheries and Aquatic 
Resources 

No eciable effect. 

Minor disruption and 
displacement during 

construction; however, moderate 
increase in suitable habitat from 

the installation of shoreline 
protection. 

Significant localized disruption and displacement during dredging and 
construction; however, moderate local increase in suitable habitat from 

the installation of shoreline protection. 

Threatened & 
Endangered Species 

No effects. DRAFT
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Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance without 

Shoreline Development 

Alternative 3: 
Land Conveyance with 

Limited Sh eline 
Devel ment 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Wildlife Refuges and 
Wildlife Management 
Areas 

No effect. 

Migratory Birds Minor local loss of terrestrial habitat and moderate lo s of aquatic h at due to development. 

Wildlife Corridors No appreciable effect. Minor local lo of habitat and increa  fragmentation of habitat. 

Invasive Species 
Minor increased introduction of 

invasive species due to removal of 
native species. 

Moderate potential for the reased introduction and spread  invasive species due to development, 
landsc ng, and increa ed boating (specifically the zebra mussel). 

Socioeconomics 

Population 

Approximately 17,000 new 
residents with anticipated growth 
of 3.8% per year.  New residents 

anticipated to be older, 
predominantly white and 

contribute to urban/suburban 
growth. 

Approxim t 875 additional resi s (19,000 total), with an increase in growth rate of only 0.4% per 
year.  New sident icipated to be ol  predominantly white and contribute to urban/suburban growth. 

Housing 

Significantly increase housing 
stock, median housing value and 

property tax revenue for th 
County.  Many homes wou  be 

second or seasonal resid es and 
could be vacant for porti  of the 

year. 

Sign antly incre City of Denison housing stock, median housing value and property tax revenue for the 
Co ty, the City, D ison Independent School District, and community colleges.  Many homes would be 

secon  or seasonal residences and could be vacant for portions of the year. 

Employment 

Moderate increase in tempor 
opportunities d  construction 

and mo ate perm  new 
opportu ties during oper n of 

development. 

Significant increase in temporary opportunities during construction and moderate permanent new 
opportunities during operation of development. 

Income 

Sign nt increase in income d 
median usehold income due 
the new r dents; New resid s 
may indirec  result in in me 

growth due  deman or 
specialized trad ervice 

workers. Significan  economic 
benefit with increased sales and 

service taxes for the county. 

Significant increase in income and median household income due to the new residents; New residents may 
indirectly result in income growth due to demand for specialized trade and service workers. Significant 

economic benefit with increased sales and service taxes for the City, County, and schools. DRAFT
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Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance without 

Shoreline Development 

Alternative 3: 
Land Conveyance with 

Limited Sh eline 
Devel ment 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Travel, Recreation and 
Tourism 

Negligible economic increase to 
the area tourism industry from the 

adjacent private property 
development. 

Significant economic increase to the area u  industry, from the conference center, the hotel and 
increased recre nal act es on and around the lake. 

Environmental Justice No eff t. 

Quality of Life 

Increased demand for public 
services, public safety, medical 
services and education would be 

met by the County through 
property, sales, and service taxes 
and fees from the development. 

Increased demand for public vices, public safety, medical servi  and education would be met by the City 
and Denison Independen chool District w h revenue generated through property, sales, and service taxes 

an ees from the development. 

Infrastructure and Utilities 

Traffic and 
Transportation 

Moderate increase in construction 
traffic; and significant increase in 
residential and commercial traffic. 

M te increase in c truction, residential and commercial traffic. 

Water Treatment and 
Distribution 

Significant increase in demand on 
the City of Denison water 

treatment system. 
in  increase in demand on the City of Denison water treatment system. 

Wastewater Collection 
and Treatment 

Development would use n 
septic systems. 

velopment would use proposed new waste water treatment plant. 

Natural Gas 
Significant increase in n ral gas 

demand. 
Minor increase in natural gas demand. 

Electricity 
Significant increase in electri 

d 
Minor increase in electricity demand. 

Solid Waste 

Modera ncrease in estic 
waste a  increased deman  the 
Tex a Area Solid Waste La fill 
dur  construction and life of e 

development. 

M r increase in domestic waste and increased demand on the Texoma Area Solid Waste Landfill during 
construction and life of the development. 

Ground and Traffic 
Safety 

Minor increase in need for ground and traffic safety. 

Construction Safety Minor increase in potential of safety incidents during construction. 

Public Lands 

Public Lands 
No direct impacts to public lands; 

however, minor increase in 
potential public use. 

Loss of 635 acres of publically-available Federal land, up to 100 acres of which would become public under 
city of Denison control.  Minor decrease of publically-available land lake-wide. 
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Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance without 

Shoreline Development 

Alternative 3: 
Land Conveyance with 

Limited Sh eline 
Devel ment 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Recreation 

Recreation Visitation 

Minor increase of available 
recreation opportunities on 

adjacent private property and 
increased access to public land. 

More diverse and changed recreation ortunitie lative to present (e.g., golf/hike/bike vs. hunting). 
Significant change in availab creation opportunities. 

Land-based Recreation 

Minor disturbances during 
construction and significant 

increase due to the adjacent private 
development. 

Changed recreation opportu ies on conveyance land. Moder 
increase from ad onal recreation opportunities. 

Changes in opportunities relative to 
present. Moderate increase from 

additional recreation opportunities 
and public park. 

Land-Water Interface-
based Recreation 

No appreciable effect. 

Moderate decrease in 
accessibility to land-water 

interface areas for recreation in 
the area t nveyance. 

M rate decreased accessibility
 land-water interface areas for 
recreation in the area of the 

veyance, especially during 
peak holiday use. 

Moderate decreased accessibility to 
land-water interface areas and 

pocket beaches for recreation in the 
area of the conveyance, especially 

during peak holiday use. 

Water-based Recreation No appreciable effect. 
Increase in water-based 

reation due to additional boat 
slips. 

Increase in water-based recreation 
due to additional boat slips, ramps, 
and storage, especially during peak 

holiday use. 

Lake Carrying Capacity N  appreciable ef t. 

Localized increased boat usage 
with moderate relative decreases 

in capacity in the area of the 
conveyance during peak holiday 
use. Already crowded boating 

conditions are expected to 
worsen. 

Localized increased boat usage with 
significant relative decreases in 

capacity in the area of the 
conveyance during peak use periods.  
Already crowded boating conditions 

are expected to worsen. 

Pocket Beaches No effect. 

Impacts dependent upon lake 
vel. Access restrictions due to 

e shoreline protection and 
rivate land ownership. 

Impacts dependent upon lake level.  Access restrictions or loss due to the 
shoreline protection, shoreline construction, and private ownership. 

Likely shift to use of other pocket beaches lake-wide. 

Public Beaches No effect. 
Negligible increase due to access on 

hotel beach below 619 NGVD. 

Fishing No ct. 
Significant localized reduction due to the loss of shoreline access for 

fishing. 

Change in fishing access with a 
significant localized reduction of 
shoreline access; but a moderate 

increase from public boat ramp and 
park. 

Hunting 
Minor decrease in hunting quality 

due to adjacent development. 
Local loss of 635 acres for hunting.  Minor reduction of lake-wide public hunting land. 
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Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance without 

Shoreline Development 

Alternative 3: 
Land Conveyance with 

Limited Sh eline 
Devel ment 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Privately Operated 
Recreation Areas 

Minor potential increase in usage 
due to population increase. 

Minor increase of privately operate reation areas; and potential increase in use of 
existing private rin  due to population increase. 

Private Boat Docks No effect. 
Mod te increas f new private docks and slips lake-wide.  Significant 

number of new pr  docks along conveyance area shoreline where 
one currently exist. 

Cultural Resources 

Cultural Resources No effect. 

Visual Resour 

Visual Resources 

No appreciable effect to views of 
the lake or of the conveyance 
property; however, adjacent 

private property would change 
from undeveloped to developed. 

Significant changes from 
undeveloped scenery to 

developed d from the lake. 

Significant changes from undeveloped scenery to developed land and 
shoreline from both the lake and the conveyance land. 

Hazardous, To c, and R tive Waste 

Oil and Gas No 

Commercial Waste 
Minor increase in commercial 

waste from development. 
No appreciable effect. 

Industrial Waste No appreciable effect. 

Medical Waste 
Minor increase in gen ated 

medical waste from dev ment. 
No appreciable effect. 

Boat Waste No ef t. Minor potential for increased boat waste. 

Air Quality 

Air Quality No appreciable effect 

Noise 

Noise 

M or increase in backgrou 
nois uring construction; an 

modera crease in backgrou 
due  development. 

Minor increase in background 
noise during construction and 

due to development. 

Minor increase in background noise during construction; and 
moderate increase in background noise due to development and boating. DRAFT
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1 Table ES.1.1.2 
2 
3 Summary of Cumulative Impacts for all Alternati es 

Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance 
without Shoreline 

Development 

Al ative 3: 
and Con yance with 
Limited S eline 

Developm 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Land Ownership and 
Management 

Minor decrease of federal l d ownership and management e-wide. 

Land Use 
and Land 

Use 
Controls 

Lake Texoma 
Shoreline 
Management Plan 

No known effect 

Minor lake-wide effect. Minor 
increase in limited development and 
public recreation and minor decrease 

in protected shoreline zoning. 

Lake Texoma 
Master Plan 

No known effect. 
Minor decrease in recr ion (low density use) and recreation (high density use) allocated lands 

lake-wide. 

Geology and Soils 
No appreciable lake-wide effect to 

geology and minor adverse impacts to 
soils. 

No app i ble lake-wid fect to geology and no net appreciable lake-wide effect to 
soils/erosion due to shoreline protection. 

Water and Flood Storage 
Capacity 

No effect  Proposals pote ally ffecting flood storage subject to USACE review and approval. 

Water Quality No appreciable effect lake-wide. 

Biological 
Resources 

Vegetation Minor crease in regional vegetation resources. 

Wildlife rease in regionally available habitat for terrestrial wildlife. 

Fisheries and 
Aquatic Resources 

No appreciable lake-wide effect on fisheries or aquatic resources. 

Socioeconomics Moderate po tion incr and continued suburban/urban growth leading to an overall increase in regional economic activity. 

Infrastructure and Utilities 
No known effect to r onal utilities 

and significant adve  impact to 
regional tr ic. 

No appreciable regional effect. 

Public Lands Minor decrease of publically-available land lake-wide. 

Recreation 

Land-based 
Recreation 

Minor increase of land-based recreation opportunities lake-wide. 

Land-Water 
Interface-based 
Recreation 

No appreciable effect to fishing and minor increase in land-water interface based recreation opportunities lake-wide. 
DRAFT
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Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance 
without Shoreline 

Development 

Alternative 3: 
Land Conveyance with 

Limited horeline 
D lopment 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Water-based 
Recreation 

No appreciable effect to boat d  lake-wide. 

Lake Carrying 
Capacity 

No appreciable effect to spatial, facil , and socia acity lake-wide. 

Pocket Beaches Minor decrease in avail le pocket beaches lak ide. 

Cultural Resources N  effect lake-wide. 

Visual Resources Moderate lake-wide decrease in u veloped scen  and increase in views of developed land. 

Hazardous, Toxic, and 
Radioactive Waste 

Minor increase in regional medical and 
commercial wastes. 

No ble increase in regional medical and commercial waste. 

Air Quality No appreciabl fect lake-wide. 

Noise preciable effe ke-wide. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

1 1. PURPOSE AND NEED FOR THE PROPOSED ACTION 

2 1.1 INTRODUCTION 

3 This Environmental Impact Statement (EIS) was prepared in compliance with the National 

4 Environmental Policy Act (NEPA) to assess potential impacts associated with Federal actions 

mandated by Section 3182(j) of the Water Resources Development Act (WRDA) of 2007 (see 

6 Appendix A, Section 3182 (j) and (k)), in which Congress directed the ecretary of the Army to 

7 convey a parcel of Federally-owned land at Lake Texoma, Oklah ma a d Texas, to the City of 

8 Denison, Texas (City). Land subject to this action is currently managed by the Tulsa District, 

9 U.S. Army Corps of Engineers (USACE) as part of L e Texoma, a multip ose reservoir 

located along the Red River in Oklahoma and Texas 

11 1.2 NEPA AND THE WATER RESOURCES DEVE OPMENT ACT OF 2007 

12 The National Environmental Policy Act f 1969 Public Law 91-190) requires all Federal 

13 agencies to assess the environmental impac of an  major deral action on the natural and 

14 human environment.  Specific y, NEPA Sec n 102 requires Federal agencies to incorporate 

environmental considerati ns in th  planning and decision-making through a systematic 

16 interdisciplinary appro  All Fe al encies are required to prepare detailed statements on 

17 actions significantly affecti e environment.  Implementing regulations for complying with 

18 NEPA are co ained  Title 40 f the Code of Federal Regulations (CFR), Parts 1500 through 

19 1508; the USACE 33 CFR Part 23  and in Engineering Regulation (ER) 200-2-2, Procedures 

for Implem nting NEPA (Ma h 4, 1988). 

21 Section 3182(j) f the WRDA 2007 requires the Secretary of the Army to convey at fair market 

22 value to the City all ht, title, and interest of the United States up to approximately 900 acres of 

23 land that was the subject of an application for lease submitted to USACE by the City and dated 

24 17 August 2005 (see Appendix A, Section 3182 (j) and (k)).  Congress mandated the conveyance 

in order to allow for development that could address the economic development needs of the 

26 City of Denison and the region.  To meet these economic needs and to accommodate associated 

27 development plans anticipated to be implemented by the City and its private development 

28 partner, Schuler Development, following the proposed land conveyance, Federal actions under 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

PURPOSE AND NEED FOR THE PROPOSED ACTION 

1 the Clean Water Act of 1972 and/or Rivers and Harbors Act of 1899 and revisions to the Lake 

2 Texoma Shoreline Management Plan (SMP) in the vicinity of proposed conveyance land would 

3 be required. This EIS addresses impacts associated with these actions as well.   

4 Section 3182(k) of the WRDA 2007 states that the mandated conveyance of land to the City is 

5 subject to any additional terms and conditions that the Secretary of the Army deems appropriate 

6 and necessary to protect the interests of the United States.  Accordingly he USACE proposes to 

7 take necessary measures and actions to assure that USACE can c ti e to efficiently operate 

8 and manage Lake Texoma in accordance with all authorized purposes fo  which the reservoir 

9 was constructed. These purposes include flood control  water supply, hyd electric power 

10 generation, regulation of Red River flows, improvem nt of navigation, fish and wildlife, and 

11 recreation. 

12 1.3 LAKE TEXOMA OVERVIEW 

13 Lake Texoma was initially authorized by t  Flood Con l Act approved on 28 June 1938, 

14 Project Document HD 541, the 75th U.S. Co g ss, 3rd Session, for flood control and power 

15 production. Later, the Riv  and Ha ors Act o  1940, Public Law 868, the 76th U.S. Congress, 

16 3rd Session, approved o  17 October 940  expand d project authorization to include navigation, 

17 regulation of flow of the d R er, flood control, and other beneficial uses. The WRDA of 

18 1986, Public L 2  the 99  U.S. Congress, 2nd Session, approved on 17 November 1986, 

19 added recr ation as a proj t purpo  and authorized reallocation of additional storage for water 

20 supply. 

21 The Lake Texo  dam sit  (Denison Dam) is located on the Red River at river mile 725.9.  The 

22 dam is approximate  miles northwest of the City of Denison in Grayson County, Texas.  The 

23 surface area of the lake is 74,686 acres at the top of the power pool, or at the maximum elevation 

24 (617 feet [ft] National Geodetic Vertical Datum [NGVD]) that the lake is allowed to rise for 

25 hydropower operation (USACE, 2004). A map showing the geographical location of the lake is 

26 shown in Figure 1.1. 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

PURPOSE AND NEED FOR THE PROPOSED ACTION 

1 The location of the proposed conveyance, as mandated by WRDA 2007, is along the eastern 

2 shore of the Little Mineral Arm of Lake Texoma.  While WRDA 2007 language references 

3 conveyance of up to 900 acres in this area, the lands to be conveyed are defined by the 17 August 

4 2005 lease application (approximately 635 acres).  These lands are the subject of the proposed 

conveyance. The Little Mineral Creek originates in the uplands of Grayson County and is a 

6 northward flowing tributary. It enters Lake Texoma just east of the town f Pottsboro, Texas to 

7 form the Little Mineral Arm of the lake, as shown in Figure 1.2.  At levation 617 NGVD, the 

8 surface area of the Little Mineral Arm is approximately 1,871 ac s.  A  of the land and water 

9 areas associated with the Little Mineral Arm are located on th  Texas side of lake. 

Immediately adjacent to Federally owned land propose  for conveyance are approximately 2,500 

11 acres of private land owned by Schuler Develop nt (Fi ure 1.3), a Texas real estate 

12 development company.  Schuler Development plans to e r into a public-private partnership 

13 with the City to develop a master-pl n d community own as the Preston Harbor 

14 Development.  As part of this partnership th  City pro s to transfer portions of the proposed 

conveyance land to Schuler Developmen  for the construction of the Preston Harbor 

16 Development. 

17 1.4 NEEDS AT LA E TEXO 

18 Lake Texoma i d within wo counties in Texas and four counties in Oklahoma.  Given the 

19 relatively ose proximity f the la  to several metropolitan areas in north Texas, including the 

cities of Denison, Sherman  Plano, Denton, and the metropolitan statistical area (MSA) of 

21 Dallas-Ft. W rth, Lake T oma is an important recreation location.  The many types of 

22 recreational acti ies at he lake benefit the local and regional economies in both Texas and 

23 Oklahoma.  Congress recognized the importance of recreation at Lake Texoma with passage of 

24 the WRDA of 1986 by adding recreation as an authorized project purpose.   

Shoreline and direct water access are considered to be vital features for future development to 

26 occur around the lake. Without direct access to or across USACE lands, development of 

27 adjacent private land is limited or slow to occur and economic development opportunities are 

28 limited.  Conveyance of approximately 635 acres of USACE lands to the City for development 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

PURPOSE AND NEED FOR THE PROPOSED ACTION 

1 purposes would facilitate development on several thousand acres of adjacent private land.  The 

2 adjacent private land is located near Denison, Texas (TX) and is bounded on the south by Farm 

3 to Market (F.M.) 406, on the east by F.M. 84 and Kelsoe Road, and on the north and west by the 

4 USACE lands (Figure 1.3).  Access to the lake from the adjacent private land would enhance 

recreational and economic development opportunities at and around the lake.  Opportunities for 

6 development and enhanced recreation would need to be balanced with env onmental protection, 

7 sustainability, and protection of lake authorizations and purposes for th  benefit of all users. The 

8 development of the proposed conveyance land and adjacent privat  land, ith implementation of 

9 appropriate safeguards for continued operation of Lake Te oma for its a orized purposes, 

would help meet the expanding recreational demands o  the lake.  Likewise, e vironmentally 

11 sustainable development would also promote e nomic de lopment within the City, 

12 surrounding counties, and the north Texas region. 

13 The need for the conveyance action and s ing developmen  has been noted by the Denison 

14 Development Authority, the Denison Cham r of Com rce, the City, and Congressman Ralph 

Hall. Letters from these entities are included s A pendix A and emphasize the importance of 

16 generating economic devel pment nd mee g recreational needs of the City and the 

17 surrounding region thr ugh the c nveyance f USACE lands. Correspondence from 

18 Congressman Hall, the m mber Cong ponsible for the WRDA request, demonstrates 

19 that Congress intended that  conveyance facilitate economic development in the City and 

region. Co ideration f econo ic and recreational needs of the region was central to the 

21 WRDA 007 conveyance m ndate.   

22 The report d onstrates th  the Preston Harbor Development (PHD) would bring short- and 

23 long-term econom c be fits to the City (Impact DataSource, 2008).  These benefits could 

24 include capital and labor investments made during the construction phase, and employment 

opportunities, increased living standards, and improved infrastructure when the development is 

26 operational. Additionally, the development could work as an overall economic accelerator, with 

27 spill-over affecting many areas of the City’s economy (Kaii, 2010).  Economic impacts are 

28 discussed in greater detail in Section 4.8. 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

PURPOSE AND NEED FOR THE PROPOSED ACTION 

1 In addition to recreational and economic development needs for Lake Texoma and the 

2 surrounding region, a need exists for environmental safeguards and sustainability to ensure the 

3 lake authorizations and purposes (see Section 1.3) are realized for lake users long into the future. 

4 Lake Texoma currently faces a number of environmental challenges ranging from invasive 

species, loss of lake volume owing to sedimentation, water quality degradation, and other issues 

6 identified in this EIS.  Balancing recreational and economic dev opment needs with 

7 environmental protection and sustainability represents a major challen , and a critical objective, 

8 in the management of Lake Texoma for all users. 

9 1.5 STATEMENT OF PURPOSE AND NEED 

The purpose of this action is for USACE to mee  the requ ements of and intent behind 

11 conveyance of Federally owned land as directed by WR 2007. Section 3182(j) of WRDA 

12 2007 requires the Secretary of the Army t ffer to convey a rcel of land at Lake Texoma to 

13 the City of Denison, Texas. Congress man ated th nveyance in order to address economic 

14 development needs of the City of Denison a d the gion. I  addition to the land conveyance 

itself, it is also necessary for U AC o address ther Federal actions associated with the City of 

16 Denison’s intended plan  to develop his land f  recreational and economic benefits.  These 

17 actions include the pot tial gran g mits under the Clean Water Act of 1972 and/or 

18 Rivers and Harbors Act of  as well as potential modification of the Lake Texoma SMP in 

19 the vicinity o he prop d conv ance land. 

Section 182(j) of WRDA 007 likewise states that the conveyance of land to the City of 

21 Denison is to e subject to a ditional terms and conditions that the Secretary of the Army deems 

22 appropriate and n essar  to protect the interests of the United States.  USACE would meet this 

23 need by taking necessary actions to assure that it can continue to effectively operate and manage 

24 the project in accordance with all authorized project purposes including flood control, water 

supply, hydroelectric power generation, regulation of Red River flows, improvement of 

26 navigation, fish and wildlife, and recreation. 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

PURPOSE AND NEED FOR THE PROPOSED ACTION 

1 1.6 SCOPE 

2 This EIS has been prepared pursuant to the Council on Environmental Quality implementing 

3 regulations contained in Title 40 of the CFR, Parts 1500 through 1508; the USACE 

4 implementing regulations published at 33 CFR, Part 230; and in ER 200-2-2 Procedures for 

Implementing NEPA. The EIS identifies, evaluates, and documents the potential environmental 

6 and socioeconomic effects of the Proposed Action at Lake Texoma.  The EIS examines three 

7 alternatives and a “No Action” alternative.  These alternatives are ful y scribed in Section 2. 

8 An interdisciplinary team was formed to identify and analyz he potential ef ts of appropriate 

9 alternatives.  A list of all personnel who contributed to p paring this EIS is show  in Section 7. 

Effects are measured against the 2009 and 2010 Lak  Texoma en ironment baselines which are 

11 described further in Section 3. Direct and indirect effec f e alternatives have been analyzed 

12 and are described in Section 4. Discussion of connected, imilar and cumulative effects is 

13 analyzed in Section 5. Methodologies em loyed assess pote ial environmental and socio

14 economic impacts on the human and natu l envi nme  f om implementing the Proposed 

Action and alternatives include w of previ  environmental studies and documentation for 

16 the lake, visual reconnaiss nce, mode ng (water uality), mapping and Geographic Information 

17 System (GIS) assessm  and cond ting a boat d nsity carrying capacity analysis.  A detailed 

18 discussion of these method og s is provided under the respective resource in Section 4.  The 

19 consequences p menting he Proposed Action are discussed in Section 4.  Mitigation 

measures re identified  each ernative analyzed and are summarized in the respective 

21 resource a sections. 

22 1.7 PUBLIC ARTI IPATION 

23 NEPA requires public participation during the environmental review process in order to facilitate 

24 open communication between USACE, other resource agencies, and the public, as well as 

promote better decision-making.  Through the EIS process, all persons who have a potential 

26 interest in the Proposed Action or alternatives, including minority, low-income, disadvantaged, 

27 and American Indian groups, have been urged and will have the opportunity to participate in the 

28 environmental review process.  The Council of Environmental Quality (CEQ) NEPA regulations 

DRAFT

1-6 




 

 

 

  

  
 

 

 

 

 

5 

 

 

  

 

10 

 

  

 

   

15 

 

   

  

 

 20 

 

 

  

  

25 

 

 

 

 EIS for the City of Denison Land Conveyance, Lake Texoma 

PURPOSE AND NEED FOR THE PROPOSED ACTION 

1 and USACE guidelines (ER 200-2-2) provide for five major aspects of public participation in 

2 conjunction with preparation of an EIS: issuing a notice of intent; scoping; establishing a public 

3 review and comment period for the Draft EIS; convening a public meeting on the Draft EIS; and 

4 releasing the Final EIS to the public, accompanied by a 30-day public review period.  Each 

occasion represents opportunities for the Tulsa District USACE to share information with the 

6 public. Similarly, the scoping and draft EIS comment period provide oppo unities for the public 

7 to offer comments concerning the Proposed Action. 

8 The need for public involvement is an important part of the NEPA process nd is detailed in 40 

9 CFR, Part 1501.7. It generally involves providing the publ  an opportunity to ovide input on 

environmental issues and to comment on the agency’s EPA document.  In accordance with the 

11 referenced guidance, a Notice of Intent (NOI) for s actio  was published in the Federal 

12 Register on 6 August 2008. A copy of the NOI is include n Appendix B. In accordance with 

13 40 CFR 1501.6, the Tulsa District, USA E nt coordinatio  letters and cooperating agency 

14 letters to the appropriate agencies.  The c pies of  letters are included in the Scoping 

Summary Report located in Appendix B.  O  11 eptember 2008, the Tulsa District, USACE 

16 hosted a public information/ oping pen hous  in Denison, Texas.  Paid advertisements were 

17 placed in the Durant D y Democra and the D ison Herald Democrat announcing the open 

18 house and the beginning f the N A  process.  Comments received from the scoping 

19 meeting were incorporated in  a Scoping Report included in Appendix B. 

1.8 L AD AGENCY, OOPERATING AGENCIES, AND STAKEHOLDERS 

21 The Lead Ag cy is the Tul a District, USACE.  Other identified stakeholders directly involved 

22 in implementatio  of th  Proposed Action include the City of Denison, Texas and Schuler 

23 Development.  Feder l, state, and local agencies, as well as tribes with an interest in this action, 

24 include a wide range of entities that were identified and coordinated with during the NEPA 

process. Cooperating agency request letters are included in the Scoping Summary Report 

26 (Appendix B). Only one agency, the Texas Historical Commission, requested to be included as a 

27 cooperating agency. Stakeholders in this matter include a wide range of agencies, tribes, 

28 municipalities, associations, and private citizens that have a stake in the management and 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

PURPOSE AND NEED FOR THE PROPOSED ACTION 

1 enjoyment of the water resources of Lake Texoma.  A complete list of stakeholders and agencies 

2 coordinated with during the NEPA process are included in Section 9. 

3 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

1 2. ALTERNATIVES AND PROPOSED ACTIONS 

2 NEPA requires Federal agencies to rigorously explore and objectively evaluate all reasonable 

3 alternatives, including a No Action Alternative; discuss alternatives eliminated from detailed 

4 study; and analyze the environmental impacts of alternatives carried forward so that reviewers 

may evaluate the environmental consequences of each alternative (40 CFR 1502.14).  This 

6 section describes the range of alternatives that were developed for all Fe ral actions associated 

7 with both the conveyance and future development of Federal lands d cribed in Section 3182(j) 

8 of WRDA 2007.  Alternative scenarios were evaluated according o scree g criteria in order to 

9 determine reasonable alternatives to be carried forward for d ailed analysis. 

2.1 FEDERAL ACTIONS TO BE ANALYZED UNDER NE A 

11 While the central focus of legislative direction under W DA 2007 was the conveyance of 

12 Federal property, this conveyance, alo ith ultimate d position and intended future 

13 development of conveyed land, result in thr  Federa ions to be analyzed under NEPA: (1) 

14 the mandated conveyance of Federal lands to e C y; (2) amendment to the Lake Texoma SMP 

in the vicinity of the convey ce lan  and (3) uance of Federal permits under Section 404 of 

16 the Clean Water Act of 1 72 (404 permits) and Se ion 10 of the Rivers and Harbors Act of 1899 

17 (Section 10 permits).  In ddition o thes Federal actions, elements of varying forms of 

18 mitigation are associated with ach and are described in further detail in this section.  Section 2.2 

19 describes th  screening iteria d to evaluate preliminary alternatives.  Sections 2.3 - 2.5 

discuss eliminary alterna ve and screening results associated with each of the three Federal 

21 actions des bed above. 

22 2.2 PRELIMIN R  ALTERNATIVES SCREENING CRITERIA 

23 A wide range of preliminary alternatives were developed and screened based on requirements of 

24 Federal legislation outlined in WRDA 2007, and associated implementation guidance issued by 

USACE Headquarters dated 29 September 2008, which synthesized requirements of the USACE 

26 flood control mission at Lake Texoma (USACE, 2008a).  Screening criteria also included 

27 consideration of other laws, regulations, and Army policies.  The paragraphs below describe all 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 alternatives considered and identify those that were carried forward for detailed analysis and 

2 those eliminated from consideration based on screening criteria. 

3 The WRDA 2007 requirements and USACE guidance include the following constraints which 

4 framed alternatives development: 

 Lands will be sold (not leased) to the City of Denison at fair market value;  

6  Consistent with the WRDA 2007-referenced City lease applic on, subject lands would 
7 be conveyed from the line of government-private ownership n in elevation to the top 
8 of the Lake Texoma seasonal conservation pool level, wh ch is l ted at elevation 619 
9 ft; and 

 The USACE must retain the ability to operate L e Texoma for its autho zed purposes 
11 including flood control. The flood control nction is l gislatively authorized in the 
12 original authorization for the reservoir and is central ission at Lake Texoma.  This 
13 requires that USACE retain the ability to incre  th  elevation of the pool up to the 
14 authorized top of flood surcharge pool, which is evation 645 ft.  This requirement 

influenced the range of options th ay be impleme ed by the City in the proposed 
16 development of conveyed lands.  For mple, USA E would require a flowage 
17 easement with deed restrictions ind ating th  habitable structures be constructed 
18 between elevations 619 and 645 ft. 

19 Each preliminary alternative as scr ned again  the above criteria which eliminated some from 

further consideration. Remaining a ernatives re carried forward for detailed analysis as 

21 project alternatives and essed Sect 0 of this EIS.  The three major Federal actions 

22 associated with this action, p liminary alternatives, screening results, and alternatives carried 

23 forward, are described b w. 

24 2.3 AL ERNATIVES F R CONVEYANCE OF FEDERAL LANDS 

Land conveyance s the ntral Federal action triggering analysis under NEPA and the primary 

26 component of Section 3182(j) of WRDA 2007.  Specifically, the legislation calls for conveyance 

27 of up to 900 acres of the lands included in the 17 August 2005 lease application (Appendix A). 

28 The lease application designated a sub-lessee, Schuler Development, and if executed, the lease 

29 would have permitted pedestrian access to the shoreline and installation of boat ramps, slips, and 

other recreational amenities along the shoreline. Lake access for these activities would require a 

31 lease to elevation 619 ft NGVD, the current elevation of the top of the Lake Texoma seasonal 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 pool. Elevation of the top of the flood control pool of the lake is 640 ft NGVD with a 5-ft flood 

2 surcharge pool elevation to 645 ft NGVD. The approximate acreage of proposed conveyance 

3 lands from elevation 619 ft NGVD that is consistent with the 17 August 2005 lease application is 

4 approximately 635 acres, which is less than the 900 acres referenced in WRDA 2007 language. 

In accordance with Section 3182(k) of WRDA 2007, the exact acreage and legal description of 

6 real property to be conveyed shall be determined by a survey that is satisfactory to the Secretary 

7 of the Army.  In order to facilitate continued attainment of authorized p ject purposes of Lake 

8 Texoma (flood control, water supply, hydroelectric power, regul n of Red River flows, 

9 improvement of navigation, and recreation), deed restrictions wi be requir d to create a flowage 

easement between the top of the seasonal pool (619 ft) and e flood control su harge pool (645 

11 ft). In accordance with Section 3182 (k)(3) of WRDA 2007, these conditio s would be 

12 necessary to protect interests of the United States. 

13 The No Action Alternative with respect to land conveyanc  is evaluated in this EIS. Without 

14 conveyance, the Federally owned lands wo d no  developed. chuler Development currently 

owns a large unbroken tract of land imme ately a ace o the Federally owned land, and 

16 intends to develop that private erty in som anner, regardless of the outcome of this land 

17 conveyance action. Th efore, t  No A on Alternative includes the contemplated 

18 development of the priv e land imm diately adjac nt to the Government-owned land.     

19 For ease of identification, al natives related to the conveyance component of this action were 

assigned wi  a “C” (c veyanc  designation. Preliminary alternatives and screening results 

21 were as llows: 

22 2.3.1 Altern tive C-1 

23 This preliminary alt ative would include no conveyance or lease of Federal lands to the City. 

24 Proposed conveyance land would continue under Federal ownership, and the undeveloped nature 

that has characterized the land since lake construction would be maintained.  This alternative 

26 represents the No Action Alternative relative to land conveyance. 

27 As will be discussed in further detail in this section and in Section 4, the No Action Alternative 

28 for land conveyance would include development on adjacent private land owned by Schuler 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 Development.  However, without land conveyance, the nature of this development would differ 

2 in certain respects from the development that would occur with conveyance of Federal lands. 

3 Based on information provided by Schuler Development, under the No Action Alternative for 

4 land conveyance, Schuler Development would develop approximately 2,489 acres of private 

land. The development may include mixed residential, light commercial, recreational 

6 opportunities, and roadways.  The development of the adjacent private property would be 

7 expected to take place in phases over a 20-year period.  It is anticipated at development would 

8 begin at the southern most end of the private property and d p northward in 5-year 

9 increments.  Thus, the No Action alternative, which serve  as a b line for assessing 

environmental impacts, assumes development of appr imately 2,489 es of Schuler 

11 Development’s private land. 

12	 The No Action Alternative must be carried forward as re ire  by NEPA. 

13	 2.3.2 Alternative C-2 

14 Under this preliminary alternative, USACE w uld le e, ra  than sell, the property to the City 

of Denison. Development as ally descr d in the City’s 17 August 2005 revised lease 

16 application (Appendix A) ould like  occur un er a lease scenario.  This development might 

17 include such recreation  developm  as golf cour es, light retail, and access to the lake through 

18 pedestrian trails, boat ramp n  a boat club. 

19	 This prelim nary altern ve was liminated from further consideration because it is not in 

compli e with WRDA 20 7 legislation mandating that Federal lands be conveyed to the City. 

21	 2.3.3 Altern tive C-3 

22 This preliminary alt ative would involve conveyance of Federal lands down to elevation 645 

23 ft, the top of the flood control surcharge pool for Lake Texoma.  Land below elevation 645 ft 

24 NGVD would remain Federally-owned and undeveloped.  This would facilitate operation of the 

lake to protect the authorized project purpose of flood control as discussed earlier in this section.   

26 This preliminary alternative was eliminated from further consideration because it does not meet 

27 the requirements of WRDA 2007 legislation, which mandates conveyance of the lands subject to 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 the City lease application. The City lease application included lands down to elevation 619 ft 

2 NGVD. 

3 2.3.4 Alternative C-4 

4 This preliminary alternative would involve proposed conveyance of Federal lands to the City and 

resulting development above elevation 645 ft NGVD combined with a lease of lands to the City 

6 between elevations 645 ft and 619 ft NGVD. 

7 This preliminary alternative was eliminated from further con deratio  because it is not in 

8 compliance with WRDA 2007 legislation, which mandates nveyance of t  lands subject to 

9 the City lease application referenced in WRDA 2007.  T  City lease application cluded lands 

down to elevation 619 ft NGVD. 

11 2.3.5 Alternative C-5 

12 This preliminary alternative would involve nveya  of Federal nds down to elevation 619 ft 

13 NGVD (top of seasonal pool) to the City, w h no sociat  deed restrictions for measures to 

14 protect authorized project pur uch as fl d control.  Under this alternative, no controls 

would be in place to prev nt develo ment of h itable structures or meet other requirements 

16 necessary to protect the ood contr  p se of Lake Texoma as specified in flowage easement 

17 restrictions (defined under A e ative C-7 below). 

18 This prelim nary alterna e was e minated from further consideration, as it does not allow and 

19 would s be in conflict th the proper operation of the project for the authorized project 

purpose of f d control. Th  alternative would not protect the interests of the United States.   

21 2.3.6 Alternativ C 

22 This preliminary alternative would involve conveyance of Federal lands down to elevation 645 ft 

23 NGVD (top of the flood control surcharge pool) and include necessary deed restrictions.  Land 

24 below elevation 645 ft NGVD would remain Federally-owned, allowing operation of the lake to 

protect authorized project purposes, as discussed earlier in this section.   
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 This preliminary alternative was eliminated from further consideration, as it does not meet the 

2 requirements of WRDA 2007 legislation for conveyance of Federal lands subject to the City 

3 lease application referenced in WRDA 2007, which is down to elevation 619 ft. 

4 2.3.7 Alternative C-7 

This preliminary alternative would involve the sale of Federal lands down to elevation 619 ft, as 

6 described in the City’s lease application.  A condition of the conveyan  under this alternative 

7 would be an associated flowage easement deed restriction on land  l ted between elevations 

8 619 ft and 645 ft NGVD to allow USACE to continue effective operation f Lake Texoma for 

9 authorized flood control. A flowage easement deed restricti n would include th  following: 

 Right to regularly overflow, flood, and subm ge all or p t of lands subject to flowage 
11 easement.  Grantee would agree to save and hol  harml s the Government from any and 
12 all claims arising from or incident to flooding of la subject to flowage easement. 

13  No structures for human habitation co d be constructe  or maintained on lands subject 
14 to flowage easement.  No other typ s of str res could be constructed or maintained 

without prior written permission and nsent t  eas t from the USACE. 

16  No excavation or fill ccur in th ands subject to the flowage easement without 
17 prior written approv  from th  USACE. Should this occur without such permission, the 
18 Government can move or co ect at expe e of Grantee. 

19  Right of Governm t acc s on, over, nd through lands subject to easement.  Except in 
case of emergency, th overnment would provide reasonable notice prior to access. 

21 Following nveyance Federa  lands under this alternative, the City has indicated that it 

22 intends  facilitate develop ent on the conveyed lands by further conveying portions to Schuler 

23 Developmen  while retainin  certain parcels for development of recreational facilities, such as a 

24 public boat ramp  related acilities, and a park.  Accordingly, this alternative acknowledges the 

future anticipated elopment of conveyed lands in accordance with development plans 

26 provided by the City/Schuler Development.   

27 The development of the Federally conveyed lands and adjacent private lands would be known as 

28 Preston Harbor Development.  This development would include residential development, a hotel 

29 complex, two golf courses, recreational lakes, hike and bike trails, boat docks, a boat club, a 

public boat ramp, and picnic area. 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 As shown in Table 2.3.1, this preliminary alternative was carried forward for analysis, as it meets 

2 all requirements of the WRDA 2007 legislation while protecting the authorized project purpose 

3 of flood control at Lake Texoma.  This alternative is the Proposed Action and USACE’s 

4 preferred alternative relative to the land conveyance action. 

5 Table 2.3.1 
6 
7 Summary of Alternatives Related to Conveyance of Fe eral Lands 

DRAFTAlternative # Alt. Description 
Eliminated Ba d on 
Screening C iteria Carried Forward 

C1 (No Action) No conveyance/ no lease X 

C2 
No conveyance of lands, but lease 
of the property to the City. 

X 

C3 
Conveyance only to top of flood 
surcharge pool (elevation 6 ) 

C4 
Conveyance of lands to elev on 
645 ft NGVD (top of flood co ol 
surcharge pool) and lease land  the 
City betwe e n 645 and 
ft NGVD 

X 

C5 
Co yance of lan  subj ct to 
lease uest wi  no deed 
restrictio 

X 

Con yance of ds from elevation 
645 ft GVD and ove with 
necessary eed restrictions. 

X 

C7 

(Proposed 
Action) 

Conveyan  of all lands subject to 
City lea  application with deed 
restri ons necessary to protect 

ests of the United States. 

X 

8 2.4 ALTERNATIVES FOR ACTIONS RELATED TO THE LAKE TEXOMA 

9 SHORELINE MANAGEMENT PLAN 


10 Private and exclusive uses of the shoreline of USACE lakes where recreation and operation 

11 activities are allowed are governed by permits issued under a lake-specific SMP.  A SMP for a 

12 lake is prepared as part of the overall Operational Management Plan (OMP) for that lake.  In 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 general, permits are issued for such activities as installation of private floating facilities (private 

2 boat docks), minor vegetation modification, and related activities on lands owned by the 

3 USACE. The issuance of a private shoreline use permit does not convey any real estate or 

4 personal property rights or exclusive use rights to the permit holder, and the public’s right of 

access and use of the permit area is maintained and preserved.  While owners of permitted 

6 facilities may take necessary precautions to protect their property, they may in no way preclude 

7 the public right of pedestrian or vessel access to the water surface or pub ic land adjacent to the 

8 facility. Regulations and policy guidance for shoreline managem  at USACE civil works 

9 projects (lakes) are contained in ER 1130-2-406 (USACE, 1999) 

While complete details of SMP regulations and guida e can be found in 1130-2-406 

11 (USACE 1999), a SMP can generally be viewed as zoning” d ument for shoreline use at a 

12 lake. The entire shoreline is designated with use clas fica ons that govern the issuance (or 

13 denial) of shoreline use permits.  Use classifications are as fo ws: 

14  Limited Development Areas – those eas in w h private facilities (such as private boat 
docks) and/or activities (such as veget ion m dificati  may be allowed;  

16  Public Recreation A as hose are  designated for commercial concessionaire 
17 facilities, Federal f ilities, or milar pub  use; 

18  Protected Shore  Areas  d ignated to maintain or restore aesthetics, fish and 
19 wildlife, cultural, o th  environmental values.  No shoreline use permits are issued in 

protected as; and 

21  Pr ibited Access reas – eas where public access is not allowed or is restricted for 
22 h alth, safety, or sec ity reasons. 

23 Developmen  and periodic modification (i.e., updates) of a SMP is a public process, where 

24 consultation is c ducte  with natural and cultural resource agencies and input and comments 

are actively sought fr m the public.  The history and current status of the SMP for Lake Texoma 

26 is illustrative of both public interest and varying viewpoints related to shoreline management. 

27 The last update to the Lake Texoma SMP was completed in 1996, and shoreline uses are 

28 currently managed according to this plan.  Specific details regarding the current and complete 

29 Lake Texoma SMP are provided in Section 3.3.1 of this EIS.  With respect to the proposed 

conveyance land, Lake Texoma SMP includes designations for limited development in two small 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 coves, public recreation at a portion near the northern end, and protected designation for the 

2 majority of the shoreline.  Such designations according to the current (1996) SMP for Lake 

3 Texoma for the proposed conveyance land are shown in Figure 3.3.2 in Section 3.   

4 Shoreline Management Plans are to be reviewed periodically, but no less often than every 5 years 

(USACE, 1999). During this review, consideration is given to the need for updating a SMP for a 

6 given lake. Cumulative environmental impacts of permit actions and the p ssibility of preparing 

7 or revising project NEPA documentation are considered. 

8 Recent reviews and attempts by the Tulsa District, USACE to update th  1996 Lake Texoma 

9 SMP have been characterized by a high level of agency an  public interest, div ent viewpoints 

regarding the appropriate level of shoreline devel pment, and considerable controversy. 

11 Numerous comments received by the Tulsa District ring th e reviews focused on changed 

12 environmental conditions at Lake Texoma, the need to pr de updated NEPA documentation, 

13 and considerations regarding cumulative f ts  In respons  the Tulsa District Commander 

14 issued a moratorium in 2004 on further SM  permits ke Texoma until a time as such issues 

could be addressed through completion of an S a dressing an overall SMP update for the lake. 

16 To date, there is not sufficie  fund  to allow or such a comprehensive EIS covering a lake

17 wide SMP review. In 2 05, the mo torium wa  partially lifted, allowing changes to existing 

18 permits and new boat d k perm  only s where existing private docks are already in 

19 place. In accordance with th  moratorium, no new private docks are permitted in areas where 

none curren y exist, ev  in are  designated as Limited Development Areas under the current 

21 (1996) L ke Texoma SMP.  s noted above, two such coves exist along the east side of the Little 

22 Mineral A  in the area o  the proposed WRDA 2007 land conveyance, and no new SMP 

23 permits have b n issued r these areas. To date, both the 1996 Lake Texoma SMP and 2005 

24 moratorium are in p  and govern shoreline use permits on the lake.   

The development proposed by the City/Schuler Development following potential land 

26 conveyance along the shoreline would require certain SMP modifications.  For instance, the two 

27 largest coves on the east side are currently identified in the SMP as “limited development.”  If 

28 development plans include a boat club with private, individually-owned boat slips that would be 

29 constructed solely within the area identified as “limited development,” no modification to the 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 SMP would be required. However, considerations regarding the current moratorium would need 

2 to be addressed. In this case, the 2005 moratorium on shoreline development might be lifted 

3 within the project area if deemed appropriate.  On the other hand, if portions of the boat club – or 

4 other associated features such as individual boat docks – are planned for areas outside that 

currently zoned as “limited development” (i.e., in areas currently identified as “protected”), then 

6 a modification to the SMP would be required to accommodate such features.  Alternatives 

7 relating proposed development features and SMP-related requirements a  therefore the focus of 

8 this section. 

9 For ease of identification, alternatives related to SMP-related ssues for this a ion were assigned 

with an “S” (shoreline) designation. Preliminary alter atives and screening ults were as 

11 follows: 

12	 2.4.1 Alternative S-1 

13 This preliminary alternative involves no ange  the existing 1996 Lake Texoma SMP or 

14 lifting of the SMP moratorium in place sin 2005  Un  this alternative, no SMP permits 

would be issued for proposed d pment fe es in the proposed conveyance land requiring 

16 such a permit.  Accordi gly, curr t shoreli  use designations and nature of shoreline 

17 development (none) w uld continu  as they do t present.  This is therefore the No Action 

18 Alternative with respect to MP elated matters.   

19	 This prelim ary alterna e was ried forward as part of a No Action scenario as required by 

NEPA. 

21	 2.4.2 Altern tive S-2 

22 This preliminary alte ative would not involve changes to the current Lake Texoma SMP.  This 

23 alternative would, however, lift the existing moratorium, allowing boat docks and other 

24 developments in the Little Mineral Arm consistent with the current SMP.  Accordingly, uses of 

the shoreline would be limited to those designated in the current version of the Lake Texoma 

26 SMP. This would essentially limit permitting of private docks and other features requiring SMP 

27 permits to the two coves currently zoned for “Limited Development” on the eastern shore of the 

28 Little Mineral Arm of Lake Texoma (Figure 3.3.2, Section 3).   
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 This preliminary alternative was carried forward for further analysis. 

2 2.4.3 Alternative S-3 

3 This preliminary alternative would include reviewing, and modifying (if appropriate) the SMP 

4 for the entirety of the Lake Texoma shoreline.  Under this alternative, a public participation 

process as described in ER 1130-2-406 (USACE, 1999) would be implemented to garner updated 

6 proposals and viewpoints related to shoreline management issues.  I  addition to lake-wide 

7 updates, matters pertaining to proposed development features alon  t  shoreline for proposed 

8 conveyance land could be considered as part of the overall upda e.  As the sult of this process, 

9 a new and updated SMP for the lake would be develope  this alternative c ld also include 

elimination of the moratorium established in 2005.  Sh eline Management Plan pe mit requests 

11 would then be evaluated in accordance with the revise lan. 

12 It has been the Tulsa District’s desire to update the Lake T ma SMP for a number of years, 

13 however, funding for this effort, includin  a req ired NEPA udy, is not available. This 

14 limitation was recognized in Headquarters U ACE-i ued lementation guidance for Section 

3182(j) of WRDA 2007 (USAC  2008a), wh h states that the NEPA analysis and review for 

16 land conveyance will be d ne in adva e of the date of the lake-wide SMP.  Until such a time 

17 as adequate funds are a ilable, this verall update will not occur.   

18 This alternative was therefore iminated from further consideration. 

19 2.4.4 A ernative S-4  

This prelimi ry alternative ould include modifying and updating the SMP for only the portion 

21 of shoreline adj ent to he WRDA 2007 conveyance lands.  The proposed SMP zoning is 

22 depicted in Figure 2   This alternative would consider rezoning portions of the shoreline on the 

23 proposed conveyance land and permitting of shoreline features in appropriately zoned areas.  In 

24 addition, this alternative would lift the existing moratorium for the proposed conveyance land 

only, to facilitate SMP permitting under the revised SMP. 

26 In accordance with Section 3182(k)(4) of WRDA 2007, all costs associated with conveyance of 

27 lands, including environmental documentation costs, are to be paid by the City.  Therefore, while 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 funding is not available for a lake-wide update of the Lake Texoma SMP, funding is available 

2 for impact assessment of SMP-related matters specifically concerning the proposed conveyance 

3 land, which is why a limited SMP modification could go forward at this time but a lake-wide 

4 assessment could not. 

5 Accordingly, as depicted in Table 2.4.1, this alternative was carried forward for further analysis 

6 and is the Proposed Action and USACE’s preferred alternative for SMP-rel ted issues. 

7 Table 2.4.1 
8 
9 Summary of Alternatives Related to Lake Texoma S P 

DRAFTAlternative # Alt. Description 
Eli inated Based on 

creening Cr ria Carried Forward 

S-1 

(No Action) 

No changes to existing Lake Texoma 
SMP, and no deviation from existing 
2005 moratorium

 X 

S-2 

No changes to the existing Lak 
Texoma SMP, but allowed devi on 
from 2005 moratorium for Propos 
Action area only

 X 

S-3 
Modify (u date) SMP f  entire 
reservo 

X 

S-4 

(Proposed 
Action 

Modify ex ing L ke Texoma SMP 
and lift exist 005 moratorium on 

posed co yance land only to 
contem te propo d development 
features. 

X 

10 2.5 ALTERNATIVES RELATED TO REQUIRED PERMITS UNDER SECTION 404 
11 OF T E CLEA  WATER ACT OF 1972 AND/OR SECTION 10 OF THE 
12 RIVERS AND HARBORS ACT OF 1899 

13 Permits required by Section 404 of the Clean Water Act of 1972 and/or Section 10 of the Rivers 

14 and Harbors Act of 1899 will be required for some elements of the proposed development on 

15 both private and Federally-conveyed lands. Actions potentially requiring permits range from 

16 construction activities associated with the development in the uplands portion of the project area 

17 to construction activities planned at or below the conservation pool level of the reservoir. 

18 Section 404 of the Clean Water Act regulates fill material placed in waters of the United States, 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 including wetlands, while Section 10 regulates fill material placed below the ordinary high water 

2 mark of navigable waters of the United States. 

3 Section 404 and Section 10 permits required for the Preston Harbor Development are issued by 

4 the Regulatory Office, USACE, Tulsa District.  Permits must be obtained for applicable 

activities, regardless of whether the activities are Federal or private in nature.  Projects conducted 

6 entirely on private land and without Federal funds may still be subj t to the permitting 

7 requirements of Section 404 and Section 10.  An example of a pr ect that might require a 

8 Section 404 permit would be filling a stream and constructing a  alter e channel in order to 

9 construct a housing addition.  Similarly, an example of a proj ct that might r uire a Section 10 

and 404 permit would be bank stabilization of an eroding utbank along the lakes re. 

11 In order to comply with Section 404 and Section 10 r uireme s, an applicant would typically 

12 submit documentation to the USACE.  In the case of Secti  404, the USACE must evaluate the 

13 project to determine whether the waterbo y or waterway i  a “water of the U.S.,” or an 

14 associated wetland. Typically, this judgme t applies  streams and associated wetlands with 

flows over a certain threshold.  Similarly, in th cas  of Section 10, the USACE will determine if 

16 the project area is located wi in a n igable wa r of the United States. The current presence of 

17 a dam is excluded fro  this cons eration, m ning that impounded reservoir waters are 

18 considered navigable by finitio  like d River upstream of Denison Dam.  The USACE 

19 is responsible for addressing p mit application and issuing permits where appropriate   

The USA E prepared a ction 4  jurisdictional determination of the proposed conveyance 

21 lands and he private land.  This jurisdictional determination is provided in Appendix C.  The 

22 discharge of edge or fill material within the areas identified as jurisdictional would require 

23 regulatory review y th  USACE and potentially require Section 404 permits.  Because Lake 

24 Texoma is considered a water of the U.S., the discharge of dredge or fill material below 

elevation 617 ft NGVD (normal Lake Texoma conservation pool which is used for regulatory 

26 purposes) will require a permit. 

27 The development of the proposed Preston Harbor project will occur over an approximately 25 

28 year horizon in a phased manner.  The activities requiring coverage under a Section 404 or 

29 Section 10 permit will occur throughout the project’s development, and thus while some 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 jurisdictional activities will occur in the initial phases, others will occur far later in time (i.e., up 

2 to 25 years from now).  While the EIS will seek to identify anticipated activities that will require 

3 a Section 404 or Section 10 permit, only those activities that are anticipated to occur within 5 

4 years of conveyance and which require a permit will be assessed in detail in this EIS.  This is 

because information used in permit-related decisions must reflect both current regulatory 

6 requirements and environmental information.  In addition, permits have a finite period (usually 

7 up to a maximum of 5 years) during which they remain valid if the perm ted action is not taken. 

8 Accordingly, complete evaluation and impact assessment for requi  Section 404 and Section 

9 10 permits for activities that are anticipated to occur beyond 5 y ars would ot be appropriate or 

feasible at this time.  Moreover, given the early stages of t  Project’s planni  and design for 

11 future phases, it would be impossible to identify with t  level of accuracy neede  for a permit 

12 application and accompanying NEPA study, the locat s and p ential acreage of future dredge 

13 and fill activities.  Thus, to the extent that additional NEP nalysis is required for future permit 

14 applications, the USACE would conduct t  NEPA review a he time such future permits are 

sought. 

16 Based on information provided b  Schuler Dev ment, it is anticipated that construction would 

17 begin on the southern end of the p perty and would be phased geographically.  All phases 

18 would likely include th  constructio  of boat doc , ramps and shoreline protection along with 

19 residential and commerc  d elopment, which could occur in and around jurisdictional 

wetlands and w f the U   Therefore, Section 404, 401 and 10 permit applications, as 

21 detailed in able 2.5.1, w uld be r uired for all phases of development for Waters of the U.S. 

22 that wou d be affected.  De iled analysis of alternatives and impacts are provided in Section 

23 4.7.3 of this S. Applicati s for remaining permits, as necessary, are expected to be submitted 

24 as development p gress  over the 25 year planning horizon. DRAFT
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 Table 2.5.1 
2 
3 Permit Requirements for the Proposed Development 

DRAFT
Action Permit 

Installing shoreline protection Section 10/404/401 

Dredging lake sediment Section 10 

Construction of upland contained dredge disposal site Section 4/401 

Filling wetlands/waters of US 

- roads, culverts and bridge footings 

- paths to boat docks 

- anchorage footings for boat storage faciliti 

- ground leveling 

- creating lakes/ponds 

ction 404 

Boat Ramp Installation ection 10/404/401 

Section 10 Ri d Harbors A
 
Section 404 lean W  Act 

Section 401    Clean Wa  Act 


4 2.6  MITIGATION C NSIDERATION 

5 Mitigation,  defin  by N PA, refers to a sequence of steps involving avoidance, 

6 minimiza on, rectificatio  reducti n, and compensation for impacts associated with some 

7 action. In he context of co pensation, mitigation often refers to offsetting the loss or adverse 

8 effects of an a ion on certa  resources. 

9 Mitigation requirem ts are most often determined through consultation between the agency 

10 responsible for the Federal action and resource agencies at Federal and state levels.  Mitigation 

11 considerations are often determined through consultation conducted between the USACE and 

12 several agencies, including the U.S. Fish and Wildlife Service (USFWS), the Texas Parks and 

13 Wildlife Department (TPWD), Texas Historical Commission (THC), and others as appropriate. 

14 Specific laws under which mitigation consultation could be conducted include, but are not 

15 limited to, the Fish and Wildlife Coordination Act and Section 106 of the National Historic 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 Preservation Act (NHPA) of 1966. Mitigation considerations may also be dictated by specific 

2 legislation authorizing or mandating a Federal action.  Mitigation considerations are described in 

3 the impacts analysis of project alternatives and detailed to the furthest extent possible in Section 

4 4 of this EIS. 

5 2.7 SYNTHESIS OF THE THREE FEDERAL ACTIONS WITHIN THE EIS 

6 The three Federal actions described are the Federal actions that requ analysis under NEPA. 

7 While the three actions are somewhat independent, they are also r ate nd dependent on each 

8 other to varying degrees. For instance, while the conveyance of Federal lan  would seem to be 

9 the primary driving Federal action, an equally important c mponent in satisfying e purpose and 

10 need would involve modification of the Lake Te ma SMP s appropriate. Finally, the 

11 remaining Federal component, Section 404 and/or Sect n 10 rmits, will be needed for future 

12 development contemplated in association with land conveya e. 

13 Finally, natural and cultural resources mitig ion, to xtent nec ssary and appropriate, would 

14 be developed as a part of impacts analysis for e pr ect alternatives and integrated accordingly.     

15 2.8 SUMMARY OF ALTERNA VES CARRIED FORWARD FOR FURTHER 
16 SCREENING 

17 The process of alternatives d lopment and subsequent screening of alternatives as described in 

18 this section sulted i  prelim ary list of alternatives, organized by Federal action, to be 

19 carried f ward.  These alt atives are combined into overall final alternatives to be analyzed in 

20 detail in S ion 4 of this EI   These final alternatives are identified in Table 2.8.1.  Mitigation 

21 components fo ach alter tive are also discussed under appropriate resources in Section 4 of 

22 this EIS. DRAFT
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 Table 2.8.1 
2 
3 Preliminary Alternatives Carried Forward for Further Screening 

Component Action Number Alternative 

C1 No Conveyance/No Lease (No Action) 

Land Conveyance 
C7* 

Convey to 619 ft NGVD elevation with deed 
restrictions 

S1 
No changes t M d no lifting of existing 
moratorium No Acti 

Lake Texoma Shoreline 
Management Plan 

S2 
No nges to the SMP, but wed lifting of 
m atorium for proposed conv ce land only 

S4* 

Modify SM  as necessary to contemplate 
p pose development and lift moratorium – 
prop d conveyance land only (Proposed 
Action 

Section 404/10 Permits 
As identified in EI Section 
4* 

*Proposed Action/Agency Preferred Alternatives. 

4 2.9 COMBINED A TERNATIVES CARRIED FORWARD 

5 Below are the six combined a rnatives that were carried forward for further screening.  Each of 

6 the alternat es would clude  future issuance of one or more permits under Section 

7 404/Se on 10, to the ext t such Section 404/Section 10 permits would be required by the 

8 contemplat  development tivities.  As discussed above, this EIS will only focus on those 

9 Section 404/Sec n 10 pe mits that may be required within the first five years of development. 

10 2.9.1 Alternative 1 

11 This alternative combines preliminary Alternatives C1 and S1.  Overall, this represents the No 

12 Action Alternative required to be carried forward under NEPA.  As discussed previously in this 

13 document, this alternative would include the proposed conveyance land remaining under Federal 

14 ownership. No SMP permits would be issued for proposed development features on the 

DRAFT
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 proposed conveyance land requiring such a permit.  Accordingly, current shoreline use 

2 designations and nature of shoreline development (none) would continue as they do at present. 

3 While not a part of this alternative, analysis of impacts of this alternative would include and 

4 consider development on approximately 2,489 acres of the adjacent private lands, as the owner 

of that property has indicated that development would occur if the USACE does not convey its 

6 land. This development would include hotels, one golf course, va ous residential type 

7 development (approximately 7,035 units), and limited commercial/ tail development.  Boat 

8 ramps and other water related access entities would not be inclu d. T  adjacent land would 

9 also remain outside the jurisdiction of the City of Denison, and thus would n  be subject to City 

land use controls or other regulations.  Moreover, no astewater treatment p nt would be 

11 constructed to accommodate development or addre  leaking se ic systems around the lake. 

12 Finally, without a conveyance, any Section 404 perm  w ld be limited to dredge and fill 

13 activities, if any, on the private land.  Figure 2.2 represents w t such development may look like 

14 on private lands adjacent to the conveyance rea d r this scena 

2.9.2 Alternative 2 

16 This alternative combines eliminar  Alternativ  C7 and S1 and would convey approximately 

17 635 acres of Federal l s to 619 ft NGVD with specific deed restrictions, no changes to SMP, 

18 and no deviation from ist g moratorium.  This alternative would involve proposed 

19 conveyance of  lands d wn to elevation 619 ft NGVD as described in the City’s lease 

applicatio  and in accord ce with e WRDA 2007 mandate.  A condition of the conveyance 

21 under thi lternative would e an associated flowage easement deed restriction on lands located 

22 between elev ions 619 an  645 ft NGVD to allow USACE to continue to efficiently operate 

23 Lake Texoma for he a horized flood control purpose.  No other deed restrictions would be 

24 included. 

Following conveyance of Federal lands under this alternative, the City has indicated that it 

26 intends to facilitate development of these lands for economic development and recreation 

27 purposes by further conveying portions to Schuler Development while retaining certain parcels 

28 for development of recreational facilities.  However, under this alternative, no SMP permits 

29 would be issued for proposed development features on the proposed conveyance land requiring 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 such a permit.  Accordingly, current shoreline use designations and nature of shoreline 

2 development (none) would continue as they do at present.  Development on the conveyance 

3 property and adjacent private land associated with this alternative would include a mix of 

4 residential units, a hotel and conference center, and various recreation opportunities including 

two 18-hole golf courses, inland lakes, and hiking and biking trails.  Although no boat docks or 

6 ramps are associated with this alternative, 14,473 ft of shore protection would be installed along 

7 the shoreline for erosion protection. A new regional wastewater treat ent plant (WWTP) is 

8 planned in conjunction with the private development to treat wastew  from the new residences 

9 and facilities. The WWTP would be constructed east of the de elopmen long Lake Randell. 

The WWTP is further discussed in Sections 4.5 to 4.8.  

11 shown in Figure 3.7.3 in Section 3.7. In addition, a 

12 substation would be constructed on the private lan

13 Figure 2.3, which is based upon information provided 

14 proposed development under this scenario 

2.9.3 Alternative 3 

16 This alternative combines pr minar  Alternati  C7 with S2 and would involve conveyance of 

17 Federal lands down to el ation 619  as describ d in the City’s lease application.  A condition 

18 of the conveyance und  this a n uld be an associated flowage easement deed 

19 restriction on lands located ween elevations 619 and 645 ft NGVD to allow the USACE to 

continue to iciently rate La  Texoma for authorized flood control purpose.  No other deed 

21 restricti s would be inclu d. Following conveyance of Federal lands under this alternative, 

22 the City h  indicated that  intends to facilitate development of these lands for economic 

23 development a  recreatio al purposes by further conveying portions to Schuler Development 

24 while retaining cer arcels for development of recreational facilities.  This alternative would 

not involve changes to the current Lake Texoma SMP.  Uses (development) of the shoreline 

26 would be limited to those designated in the current version (1996) of the Lake Texoma SMP.  In 

27 addition to those activities in Alternative 2, this alternative would lift the existing SMP 

28 moratorium, allowing new boat docks and other developments in the Little Mineral Arm 

29 consistent with the current SMP.  However, the current SMP limits development of boat docks 

DRAFTTh  location of the p nned WWTP is 

astewater treatment pum  station and 

adjace to the conveyance property. 

chuler Development, presents the 

2-19 




 

 

  

  
 

 

  

 

 

5 

 

 

 

  

10 

 

  

 

 

15 

  

  

  

 

20 

 

 

  

 

25 

 

  

 

 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 and facilities to only the two areas previously designated as limited development, as shown in 

2 Figure 2.4. 

3 Development on the conveyance property and adjacent private land associated with this 

4 alternative would include a mix of residential units, a hotel and conference center, and various 

recreation opportunities including two 18-hole golf courses, inland lakes, and hiking and biking 

6 trails.   

7 Like Alternative 2, a new regional WWTP is planned in c j tion with the private 

8 development to ensure that there is adequate capacity to treat wastewater g nerated by the new 

9 residences and retail/commercial development.  The WWTP would be siz  to also serve 

existing residences and facilities on the lake that are rrently utilizing septic.  The location of 

11 the planned WWTP is shown in Figure 3.7.3 in Sect  3.7.  addition, Figure 2.4, which is 

12 based upon information provided by Schuler Developmen  presents the proposed development 

13 under this scenario. 

14 2.9.4 Alternative 4 

This alternative combines elimin y Alterna ves C7 and S4 and would involve proposed 

16 conveyance of Federal l ds down to levation 61  ft, as described in the City’s lease application 

17 and an associated flowag asem  deed r ion on lands located between elevations 619 and 

18 645 ft NGVD to allow USAC o continue to efficiently operate Lake Texoma for the authorized 

19 flood contr  purpose. other d restrictions would be included.  Following conveyance of 

Federal ands under this lternative, the City has indicated that it intends to facilitate 

21 developmen  of these lands for economic development and recreational purposes by further 

22 conveying porti s to Sch ler Development while retaining certain parcels for development of 

23 recreational facilitie ch as a public boat ramp and related facilities. 

24 This alternative would also include modifying and updating the SMP for only the portion of 

shoreline adjacent to the Federal lands proposed for conveyance under WRDA 2007 (i.e., eastern 

26 shore of Little Mineral Arm of Lake Texoma).  This alternative would include rezoning a 

27 percentage of the shoreline on the proposed conveyance land and permitting of shoreline features 

28 in appropriately zoned areas. In addition, this alternative would lift the existing moratorium (in 

DRAFT
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 existence since 2004) on the proposed conveyance land only to facilitate SMP permitting under 

2 the revised plan. 

3 A WWTP is planned for development in conjunction with the private development to ensure that 

4 there is adequate capacity to treat wastewater generated by the new residences and 

retail/commercial development.  The WWTP would be sized to also serve existing residences 

6 and facilities on the lake that are currently utilizing septic. The WWTP ould be constructed 

7 east of the development, along Lake Randell, which is located seve l miles from the Preston 

8 Harbor Development.  The WWTP is further discussed in Sectio  4.5 4.8. The location of 

9 the planned WWTP is shown in Figure 3.7.3 in Section 3.7.  n addition, a w tewater treatment 

pump station and substation would be constructed the private lands a acent to the 

11 conveyance property. 

12 This alternative is the Proposed Action. Figure 2.5, whic s based upon information provided 

13 by Schuler Development, presents the pr po d development der this scenario, and displays 

14 the proposed development located on the c veyance d and associated development located 

on the adjacent private land. All developm t p posed to occur on conveyance lands from 

16 elevation 645 NGVD down elev on 619 NGVD would be subject to a flowage easement 

17 deed restriction that pro cts the op ation and anagement of the project for its authorized 

18 project purposes. A des iption  the yp f development proposed on the conveyance land 

19 includes the following:  

 2 h tel complexes 

21  A reline docking cility to accommodate hotel visitors 

22  A system f pedest an paths leading from the hotel to the shoreline 

23  2 golf courses 

24  Residential development 

 Boat club 

26  Boat ramp 

27  Dry dock facility storage 

DRAFT
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1  Public picnic facilities  

2  Hike and bike trails winding throughout portions of the development and along the 
3 shoreline 

4  Parks / Open Space 

 Roadways 

6 2.9.5 Alternative 5 

7 This alternative combines preliminary Alternative C1 and S2.  A  dis ssed previously in this 

8 document, this alternative would ensure the proposed conveyance land uld continue under 

9 Federal ownership and would maintain the undeveloped na re that has charact zed them since 

lake construction. This alternative would lift the exist g moratorium, allowing new boat docks 

11 and other developments in the Little Mineral Arm co istent w th the current SMP.  However, 

12 since land would not be conveyed under this alternative, th ternative is not in compliance with 

13 WRDA 2007 legislation mandating the Fe r  l nds be convey d to the City.  Additionally, this 

14 combined alternative involves actions regar ng the L  Texoma SMP and therefore does not 

represent a no action alternative. According  thi  combined alternative was eliminated from 

16 further analysis. 

17 2.9.6 Alternative 6 

18 This alternative c mbines pre minary Alternatives C1 and S4.  As discussed previously in this 

19 document, is alternati  would sure the proposed conveyance land would continue under 

Federal wnership and wou  maintain the undeveloped nature that has characterized them since 

21 lake constr ion. This alte native would also essentially consider, if appropriate, rezoning of 

22 some percentag  (or all)  the shoreline on the proposed conveyance land and permitting of 

23 shoreline features in ppropriately zoned areas.  However, since land would not be conveyed 

24 under this alternative, the alternative is not in compliance with WRDA 2007 legislation 

mandating the Federal lands be conveyed to the City.  Additionally, this combined alternative 

26 involves changes to the Lake Texoma SMP and therefore does not represent a no action 

27 alternative.  Accordingly, this combined alternative was eliminated from further analysis.   

28 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 A summary of the screening results for the combined alternatives is included below in Table 

2 2.9.1. 

3 Table 2.9.1 
4 
5 Screening Results for Combined Alternatives 

Alternative # Alt. Description 
Eliminated Based on 
Screening Criteria 

Carried Forward 

1 

(No Action) 

Combined C1 and S1. No 
conveyance/ no lease, no changes 
to SMP, and no deviation from 
existing moratorium.

 X 

2 

Combined C7 and S1.  Convey 
land to 619 elevation, with deed 
restrictions, with no changes to 
the SMP and no deviation from 
the existing moratorium. 

X 

3 

Combined C7 and S2.  C nvey t 
619 elevation with deed 
restrictions and no changes the 
SMP, but allow deviation fr 
the exis g m orium. 

X 

4 

(Proposed Action) 

C mbined C7 an  S4.  Convey 
9 elevation w  d d 

res tions d modify t P 
as ne  to contemplate 
propose velopment and lift 

ratorium

 X 

5 

Com ed C1 and S2. No 
conve nce/ no lease with no 
chang to the SMP, but allow 
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 EIS for the City of Denison Land Conveyance, Lake Texoma 

ALTERNATIVES AND PROPOSED ACTIONS 

1 2.9.7 Proposed Action 

2 The Proposed Action is identified as Alternative 4, and is comprised of a combination of the 

3 preferred alternative for each Federal component action.  Accordingly, the overall Proposed 

4 Action includes Alternative C7, Alternative S3, and Section 404/Section 10 permits as required. 

5 Future required Section 404/Section 10 permits would be applied for and evaluated according to 

6 regulatory requirements relevant at the time of application.  Alternative 4 briefly described in 

7 this section, with specific details and features associated with this alter ative provided in Section 

8 4 of this EIS. 

9 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

1 3. DESCRIPTION OF THE AFFECTED ENVIRONMENT 

2 3.1 INTRODUCTION 

3 This section 1) describes current environmental and socioeconomic conditions at Lake Texoma 

4 and surrounding areas, 2) identifies resources or topical areas potentially affected by the 

Proposed Action and alternatives, and 3) provides the baseline information used in Section 4 to 

6 identify and evaluate potential impacts resulting from the Proposed Act n and alternatives. This 

7 information is being provided as a baseline for the analysis of effe of Proposed Action and 

8 alternatives on the environment and is intended to reduce, but not el inate, uncertainty 

9 regarding these conditions in connection with the prop y.  Conditions are d icted as they 

currently exist and in accordance with the most recent ata availabl 

11 3.2 ENVIRONMENTAL SETTING 

12 3.2.1 Regional Geographic Setting a d Loc on and Cl mate 

13 Lake Texoma is located on the Red River betw en exas and Oklahoma (Figure 3.2.1).  The lake 

14 spans a total of six counti  in bo  states, i luding Bryan, Marshall, Johnston, and Love 

counties, Oklahoma and Grayson and Cooke coun s, Texas.  Lake Texoma receives water from 

16 the drainage area of the W shita nd Red Ri  (approximately 39,719 square miles) (USACE, 

17 2003a). 

18 The Lak  Texoma area ha  long, ho  summers and relatively short, mild winters.  The average 

19 summer t perature is 80 Fahrenheit (°F), and the average winter temperature is 46.6 °F. 

Average annu  precipitati n in the region is 35.2 inches, with an average of 23 inches falling 

21 April through Octo r CDC, 2002). Annual average snowfall is 3 to 4 inches.  The prevailing 

22 winds in the vicinity of Lake Texoma (as recorded in Sherman, Texas, approximately 15 miles 

23 south of Denison Dam) are from the south-southeast (NOAA, 1998). 

24 3.2.2 Lake History and operations 

Denison Dam and Lake Texoma were authorized by the Flood Control Act of 1938 (Public Law 

26 [PL] No. 761, 75th Congress, 3rd Session).  Construction of the dam and spillway began in 

DRAFT

3-1 




  
  

 

 

 

 

5 

  

 

  

  

10 

 

 

  

  

15 

  

 

 

  

 20 

  

 

  

 

25 

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 August 1939 (USACE, 2008b). Although original project authorizations solely included flood 

2 control and generation of hydroelectric power, Congress later added navigation and municipal 

3 and industrial water supply to project authorizations.  PL 868, adopted 17 October 1940, added 

4 navigation and Red River flow regulation to project authorizations.  PLs 273 and 622, adopted in 

1953 and 1986, added water supply storage and recreation.  Impoundment of the lake began on 6 

6 January 1944, and by 15 March 1945 the normal pool elevation of 617.0 ft NGVD was reached. 

7 On 13 September 1944, the reservoir impounded by the Denison Dam was officially named 

8 “Lake Texoma” by the Senate (USACE, 2008b).  The total surface of the lake at the top of 

9 the normal pool elevation (617 ft NGVD) was 74,686 acres (U ACE, 20 )   The normal pool 

elevation and lake surface area has not changed since the ini al impoundment.   

11 Denison Dam 

12 Denison Dam is located at river mile 725.9 of the Red Riv  approximately 5 miles northwest of 

13 Denison, Texas and 15 miles southwest f Durant, Oklahom  (USACE, 1976). The dam is 

14 located at the narrowest part of the Red R er valley  downstream of the Washita River.  The 

dam is 17,200 ft in length and has a maximu  hei ht above the streambed of 165 ft (USACE, 

16 1976). The dam spillway is 700  uncontr ed, gravity, chute-type structure with 2,400 ft 

17 radius weir at the upper e d of the sp way that d reases to a 2,000 ft radius at the lower end of 

18 the spillway (USACE, 1 6). 

19 Of seven possib ions, the resent site of Denison Dam was chosen for the general location, 

because it fforded the m t econo ical site measured by the volume of embankment, the best 

21 available foundation for the utlet works, and topography (which permitted the spillway to be 

22 constructed i ependent of e main dam).   

23 The construction o ake Texoma required modification of nearby natural and man-made 

24 environments.  Some existing railroads, highways, and utilities were relocated/removed to 

accommodate the project.  Aylesworth and Woodville communities in Oklahoma and the 

26 Hagerman community in Texas were also relocated (USACE, 2008b). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Flood Control and Reservoir Regulation 

2 Denison Dam provides flood protection downstream on the Red River in addition to contributing 

3 to flood control on the Mississippi River.  Spillway capacity at maximum pool (elevation 666.4 

4 ft) is 1,000,000 cubic-ft-per-second (cfs). Capacity of the outlet works is 67,500 cfs at the top of 

the flood control pool and 60,120 cfs at the top of the power pool.  Limiting channel capacity 

6 downstream of the dam is 45,000 cfs (USACE, 2004).  Exceedence of that capacity may result in 

7 flooding of lands, downstream of the dam.  Elevations of significan  with relation to flood 

8 control on Lake Texoma are as follows: 

9  Surcharge Pool: 640 to 645 ft above NGVD, represe  the temporary od control level 
during extreme storm events (USACE, 1993) 

11  Denison Dam Spillway: 640 ft above NGVD 

12  Flood Control Pool: 617 to 640 ft above NGVD, r ents the flood control level during 
13 major flooding events 

14  Conservation Pool: 590 to 617 f  abov  NGVD, rep sents the lake level range 
maintained by USACE for conservati  purpo s (  referred to as “Power Pool”) 

16  Seasonal Conservation P  590 to 61  above NGVD, represents the lake level range 
17 maintained by USA E for co servation urposes during peak season (summer) months 
18 to satisfy recreati nal interests USACE, 2 0c) 

19 In FY 2009, $33,069,000 floo  damages  prevented by flood control operations provided 

by Denison Dam   According o USACE estimates, cumulative flood damages prevented from 

21 dam creatio  up to 2009 e value t $939,299,000 in 2009 dollars (USACE, 2010h). 

22 Hydroele tric Power Ge eration 

23 The first hydro ctric turb ne was installed in March 1945 and the second in September 1949 

24 (USACE, 1976). T otal power output of the Texoma plant is marketed by the Southwestern 

Power Administration (USACE, 2006).  The powerhouse contains two 35,000-kW generators, 

26 with provisions for three additional 43,000-kW units.  One 20-ft diameter, steel-lined conduit 

27 provides water for each power unit. Each of the power conduits is equipped with two 9-by-19 ft 

28 vertical life gates located in the intake structure.  The powerhouse and power conduits are 

29 located adjacent to the outlet works near the right abutment of Denison Dam.  When 

DRAFT

3-3 




  
  

 

 

 

 

5 

 

  

  

 

10 

  

 

   

  

15 

 

 

 

 

 20 

  

 

 

 

 25 

 

  

  

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 conservation pool is full, Lake Texoma has approximately 103.2 ft of water depth available for 

2 power production (USACE, 2004). 

3 Section 838 of the Water Resources Development Act of 1986 (PL 99-662) authorized the 

4 Secretary of the Army to reallocate 300,000 acre-ft of hydropower storage to water supply 

storage. According to the letter dated 16 February 2010, the Secretary of the Army reallocated 

6 an additional 300,000 acre-ft of hydropower storage to water supply sto ge. In addition, the 

7 Secretary of the Army provided credits equal to the replacement cost o  any lost hydropower due 

8 to the implementation of any water supply contracts pursuant o thi  storage authorization. 

9 These credits would extend for as long as the water storage reallocated un r the authority of 

Section 838 is used for municipal and industrial purposes SACE, 2006). 

11 Regulation of Red River Flows 

12 The regulation of Red River flows is tied to flood contro  operation of the reservoir. Flood 

13 releases are made in accordance with op rat of the entire Red River system to alleviate 

14 downstream flooding on the Red River. Ba  caving dimentation are problems that have 

occurred along the Red River for many yea  d  to the characteristics of the river.  Flood 

16 releases are managed to min mize ba  caving ng the Red River. During basin-wide events, 

17 flood releases from all Red River B in projects e coordinated to maintain longer periods of 

18 scouring flows to minimiz  sedim ntation imp s on navigation. 

19 Since compl on, the ke has xperienced several large flood events.  The estimated peak 

discharg or the May thr gh June 1908 flood was 470,000 cfs.  The volume was 8,517,000 

21 acre-ft (4.  inches runoff). eak inflow for the May 1990 flood was 300,000 cfs, with a volume 

22 of 5,087,000 a e-ft. Peak nflow for the May through June 1987 flood was 315,000 cfs, with a 

23 volume of 2,879, 0 re-ft. The total volume for the 1957 flood was 8,864,000 acre-ft 

24 (USACE, 2004). 

Water Supply 

26 According to the OMP for Fiscal Year (FY) 2009-2013, the flood control storage at Lake 

27 Texoma is at an elevation of 617-640 ft NGVD and contains a volume of 2,660,000 acre-ft. 

28 Table 3.2.1 shows the water storage of the lake.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.2.1 
2 
3 Water Storage Lake Texoma 

DRAFT
Feature 

Elevations 
(NGVD [ft]) 

Reservoir Area 
(Acres) 

Reservoir Capacity 
(Acre-ft) 

Top of Surcharge Pool 645 - -

Top of Dam 670 - -

Top of Flood Control Pool 640 141,418 5,061,0621 

Top of Power Pool 617 74,686 2,5 2322 

Top of Inactive Pool 590 40,43 1,048,9 

Flood Control Storage 617 – 640 - 2,544,8301 

Power Storage 590 – 617 1,467,2832 

Source: USACE, 2010c 
1Includes storage in Cumberland Pool 
2Excludes storage in Cumberland Pool, hich  accessible for nservation storage 
purposes 

4 Lake Texoma serves north Tex d south-ce  Oklahoma water supply needs. As discussed 

5 previously under Hydroele ric Powe  Generatio  in this Section 3.2.2, immediate water supply 

6 needs resulted in the llocation o  an additiona  300,000 acre-ft of water storage on 16 Feb 

7 2010. This additional wat  sto age was to be split evenly between Texas and Oklahoma.  The 

8 North Texas M p l Water strict (NTMWD) and Greater Texas Utility Authority (GTUA) 

9 have alrea y petitioned fo he 150, 0 acre-ft of reallocated storage volume to be authorized for 

10 the Texa ide. Water supp y storage in Lake Texoma is under contract to specified users as 

11 shown in Tab  3.2.2. 

12 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.2.2 
2 
3 Useable Water Supply Storage Lake Texoma (Forecasted to 2044) 

Water Supply Storage 
Useable Storage 

(acre-ft) 1 Useable Storage (%) 

Total Water Supply 2 300,000 8.348 

City of Denison 21,300 0.59 

Texas Power and Light (TP&L) 16,400 0.46 

Red River Authority (RRAT) 450 013 

RRAT 2,054 0.05 

North Texas Municipal Water District (NMTWD) 8 06 2.37 

GTUA 5,5 0.15 

Buncombe Creek View 0.3  0.000008 

GTUA  600 0.32 

Oklahoma Tourism and Recreation Department (OTRD 5 0.008 

GTUA  1,514.7 0.042 

NTMWD  100,000 2.78 

GTUA 50,000 1.39 

DRAFT
Source: USACE, 2010  USACE, 2 0b, USACE 2010c. 

1 Storage remain g after years s mentation from the date the project became operational based on the 2002 

sediment surv . 

2 Section 8 of Public Law 9 662 autho zes the Secretary of the Army to reallocate up to 300,000 acre-feet
 
(150,000 -feet to Texas and 1 000 acre-ft to Oklahoma) of storage for water supply from hydropower in 1999. 


4 Improvemen  of Flow or Navigation 

5 Although improvem  of navigation is one of the designated project purposes of Lake Texoma 

6 and Denison Dam, there is no storage provided nor is there currently any significant commercial 

7 navigation along the Red River upstream of Fulton, Arkansas (AR).  Consequently, there are no 

8 regulating procedures for Lake Texoma that are solely for the purpose of navigation (USACE, 

9 2010a). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Flood releases are managed in all Red River Basin projects to improve flows for navigation. 

2 Bank caving and sedimentation are problems that have occurred along the Red River for many 

3 years due to the characteristics of the river.  Bank caving not only impacts land adjacent to the 

4 river but also ultimately impacts downstream commercial navigation.  Flood releases are 

managed to minimize bank caving along the Red River.  During basin-wide flood events, 

6 sedimentation in reaches of the Red River can result in increased dredging costs.   

7 Recreation 

8 The close proximity of Lake Texoma to the Dallas-Fort Worth m roplex bout 1 hr drive south 

9 of the lake) and other towns and cities in close proximity, akes the lake a pular recreation 

location. Approximately 5.6 million people visit Lak  Texoma annually (US CE, 2009b). 

11 Towns and cities surrounding the lake in Texas clude D son, Sherman, Denton, and 

12 Gainesville, and in Oklahoma include Durant and Ardmo 

13 The lake is a popular fishing location for trip d bass; white b s; blue, channel, and flathead 

14 catfish; crappie; and largemouth, spotted, a d smallm  bass. Other water-based recreation 

activities include boating, waterskiing, jet sk g nd swimming.  Lake Texoma facilities and 

16 surrounding lands are used or cam ng, golfi g, hiking, horseback riding, nature watching, 

17 photography, four-wheel ng, hunting  and picnicki g.  The existing environment for recreation is 

18 further discussed in Secti  3.11 

19 Operationa  Manag ment P n 

The FY 2009 – 2013 OM  for Denison Dam and Lake Texoma contains operational goals, 

21 objectives, a d implementa n plans for the lake. This Plan updates and replaces the earlier 

22 appendices to th  1986 M ster Plan.  The OMP was authorized by ER 1130-2-400, dated 1 June 

23 1986, and includes three main plans: the Natural Resources Management Plan, Park 

24 Management Plan, and Implementation Plan. 

The Natural Resources Management Plan includes long-term management objectives for the 

26 entire lake. Natural resource components include topography; aquatic resources; vegetation; fish 

27 and wildlife; special considerations such as archaeological sites, endangered species, and fragile 

28 wildlife habitats; encroachments; shoreline erosion; hazardous materials and oil spills; fire 

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 suppression; pesticides; animal control; and aquatic plant control.  Long-term objectives for eight 

2 different Fish and Wildlife Management “compartments” are described in the OMP.  A summary 

3 of the compartments is shown in Table 3.2.3.   

4 Table 3.2.3 
5 
6 Fish and Wildlife Management Compartments -
7 Operational and Management Plan Lake Texoma 

Compartment 
Number 

Long-term Objectives Descript n 
Area 

(acres) 

1 
All USACE managed l d and water from north 
end of Denison Dam o the south side of high 70. 

4,443 

2 
All USACE m naged land an water from the north 
side of highw  70 to the s heast lease boundary of 
Tishomingo Nati l W life Refuge (NWR). 

20,434 

3 
All USACE managed l d and water from the 

uth t lease boundary Tishomingo NWR to the 
n h lease dary of Texo a State Park. 

7,610 

4 

Improve, prote , enhanc 

All ACE anaged land and water from the south 
lease u ary of Texoma State Park to the east lease 
bounda of Fobb Bottom Game Management Area. 

5,786 

5 

and create h itat to 
support a ide variety of 
different  and wild 
species. 

All USA  managed land and water from the north 
l ase boundary of Fobb Bottom Game Management 
Ar he east lease boundary of Hickory Creek 
Game Management Area. 

7,807 

6 
All USACE managed land and water from the east side 
of interstate highway 35 to the west side of highway 
377. 

10,290 

7 

All USACE managed land/water from the east side of 
highway 377 to the northwest lease boundary of 
Hagerman NWR and from the northeast lease 
boundary of Hagerman NWR to the south lease 
boundary of Highport Resort. 

20,025 

8 
All USACE managed land and water from the south 
lease boundary of Highport Resort to the north end of 
Denison Dam. 

5,860 

DRAFT

Source: USACE, 2008c. 

8 The Park Management Plan includes several provisions and instructions for implementation 

9 including the following: safety in USACE parks; assistance to visitors; a SMP; education for 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 private property owners of the lake; inspections of outgrants; rehabilitation and maintenance of 

2 USACE parks; goals and methods of fee collection for recreation use fees; public safety and 

3 information outreach; inventory and management of cultural resources; as well as support and 

4 maintenance of volunteer and public outreach programs.   

The Implementation Plan identifies the budgetary needs to complete both the natural resources 

6 management and park management for the period FY2009 – 2010.  The t al USACE estimated 

7 budgetary needs were $48,674,826.62 in FY 2009 dollars without infl tion ($48,248,362.62 for 

8 park management and $426,464.00 for natural resources managem nt). 

9 Land Ownership and Land Management 

As discussed in Section 3.3, land-use refers to hu an use of l nd for economic production 

11 (residential, commercial, industrial, and recreational) an  for atural resource protection.  Land

12 use categories can change over time, and property that has be  changed from a former condition 

13 can be restored to its former state.  Land-us  descr  what is pra iced, permitted, or planned.   

14 Lake Texoma shoreline federal fee land was p rch ed by the Federal government for the public 

good and authorized project urpose  in the 19 s. USACE land-use zonings were established 

16 to maintain a balance be een lakesi  developm t and the environment.  The USACE lands at 

17 Lake Texoma are dedica d or zo d for p ecreation areas, and wildlife habitats as well as 

18 critical shoreline buffers for hore developments.  Development on shoreline and public lands 

19 has been lim ed in acco nce wi  the zoning established by the SMP.   

Land aro d the lake (108, 3 acres) is owned by the USACE.  These lands are managed by 

21 several state d Federal a ncies, including the USACE, the USFWS, the State of Oklahoma, 

22 and the State of T s 

23 Two types of Federally managed lands are present: USACE lands (managed by the USACE) and 

24 wildlife refuges (managed by USFWS).  The USFWS manages two wildlife refuges located on 

USACE lands at Lake Texoma (total of 24,950 acres), which include the Tishomingo National 

26 Wildlife Refuge (Oklahoma) and Hagerman National Wildlife Refuge (Texas).  Detailed 

27 discussion about the refuges is provided in Section 3.7.9.   

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 USACE manages 1,170 acres for project operations and 11,770 acres for recreation-intensive 

2 use. Approximately 39,092 acres of USACE lands are designated as recreation-low density use. 

3 Figure 3.2.2 shows the USACE public access to the lake and includes recreation-intensive use 

4 and recreation-low density areas, Wildlife Management Areas (WMAs), and NWRs.  The 

USACE manages 11 parks, 57 miles of equestrian/hiking trails, and 10 primitive campgrounds. 

6 The existing USACE-managed recreational areas consist of approximately 700 campsites with 

7 electric and individual hookups at most sites (USACE, 2008c).   

8 Presently, the OTRD and TPWD manage 2,473 acres for public p ks, in uding the Catfish Bay 

9 Marina and the Eisenhower State Park. The Oklahoma De artment of W life Conservation 

(ODWC) manages 29,112 acres for wildlife managem t purposes which inc des the Fobb 

11 Bottom WMA, the Love Valley WMA, the Hickory C eek WMA he Tishomingo NWR-WMU, 

12 and the Texoma/Washita Arm Unit.  The TPWD also m age  36 acres for a fisheries lab on the 

13 Little Mineral Arm of the lake.   

14 From 1972 through 1995, the General Serv es Admi ation (GSA) disposed of 83 parcels of 

Federally owned USACE land on Lake Texom  tot ing approximately 2,750 acres (900 acres in 

16 Texas and 1,850 acres in Okl homa) GSA 201 These parcels were each purchased primarily 

17 by private individuals an  public enti s includin he State of Oklahoma and the Colbert Public 

18 School District. Additio lly, the RD 999 (PL 106-53 113 Stat. 359) authorized USACE 

19 to sell approximately 1,580 s of Federally owned land to the state of Oklahoma.  The land, 

on the north hore of L  Texo  in Marshall County, Oklahoma, was under lease at that time 

21 to the O RD.  It was also art of the Lake Texoma State Park, a combination of state-owned 

22 lands and F derally owned l ds leased to the state, totaling approximately 1,882 acres.   

23 In 2006, the Stat  of Ok ahoma Commissioners of the Land Office purchased 558 acres from 

24 USACE. The State r ached an agreement with the Pointe Vista Development, Limited Liability 

Company (LLC) (private development group) for the sale of approximately 750 acres, which 

26 included the land to be purchased from USACE and lands already owned by the State.  This area 

27 is slated for the development of home sites and an upscale resort.  In 2007, the Governor of 

28 Oklahoma indicated that the State would likely purchase all or most of the remaining land at 

29 Texoma State Park under lease from USACE to transfer to Pointe Vista for further development. 

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The new development is proposed to include facilities such as an 18- to 36-hole championship 

2 golf course, a hotel, a club house and practice facility, a marina, an aquatic center, an outdoor 

3 recreation center, nature parks, campgrounds, retail shops, and an amphitheater.  This Federal 

4 action requires an EIS in compliance with NEPA, and the USACE Tulsa District is in the process 

5 of preparing this document. The conveyance action to the State of Oklahoma under provisions 

6 of WRDA 1999 is a separate action and is not connected to the Denison conveyance under 

7 WRDA 2007. 

8 

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.3 LAND-USE AND LAND-USE CONTROLS 

2 The study area for land-use baseline data collection includes Lake Texoma and all associated 

3 Federally owned lands. Baseline land-use for the entire lake is as described in the 1996 SMP. 

4 The proposed conveyance land shoreline allocations were determined by digitizing 1996 SMP 

maps in Portable Data File (PDF) format into image files and geo-referencing with ArcView GIS 

6 software. The proposed conveyance shoreline allocations were digitized om the PDF files and 

7 then used to calculate lengths and areas of the SMP allocated shoreli   In the summer of 2009, 

8 the USACE, Lake Texoma Project Office was in the process of pdating e SMP shoreline use 

9 allocation data and the lake facilities information to create  current, compl  GIS-based data 

set. This information was not official at the time  writing this report, a d hence was 

11 considered estimated data, and was used to deve p lake-wi  maps depicting the current 

12 shoreline allocation (See Figure 3.3.1). 

13 The Lake Texoma Master Plan was prepar d to et the current d projected recreational needs 

14 of the lake; to accommodate the increased n mber of s; to evaluate preferred activities; to 

understand degree of overuse, resources de ad ion, existing and needed facilities, access 

16 routes, changes in land-use peration  deficien es, and acquisition needs; as well as to provide 

17 a program for future d velopment nd managem nt of the lake to the year 2020.  Further 

18 discussion of the Master P n is p vided in S on 3.3.2. 

19 3.3.1 Lake exom  Shoreli  Management Plan 

Accordi  to the 1996 S P, the Lake Texoma Lakeshore Management Regulation was 

21 published in e Federal Re ster in 1974.  These regulations were developed considering input 

22 from a public re w pro ss, including comments from public, state, and Federal agencies; the 

23 Lake Texoma Assoc tion; and other interested parties.  It was approved by the Southwestern 

24 Division (SWD) of the USACE in 1976.  The regulations were reviewed and opened for 

comment in 1981 and 1986, in accordance with SWD guidance to review these plans every 5 

26 years (USACE, 1996). 

27 The purpose of the SMP for Lake Texoma is to make the shoreline available to the general 

28 public for unrestricted use and to manage and protect the shoreline while honoring past written 

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 commitments and promoting the safety and health of all users (USACE, 1996).  The SMP 

2 establishes policy and guidance for the protection of environmental characteristics of the lake 

3 and restoration of the shoreline. The 1976 SMP divides the Lake Texoma shoreline into four 

4 categories of use: limited development areas, public recreation areas, protected shoreline areas, 

5 and prohibited access areas.  These areas are discussed in greater detail below.   

6 In 1991 and 1996, the SMP was again reviewed, and changes were made  reflect the trends in 

7 use of the lake which are compatible with then-present policy.  In 004, a moratorium was 

8 placed on all Shoreline Management Permits at Lake Texoma t  addr s concerns associated 

9 with the level of shoreline development (see Section 2.4).  In 2005, the mora ium was partially 

10 lifted, allowing changes to existing permits and new bo t dock permits, only coves where 

11 existing private docks are in place.   

12 The Lake Texoma shoreline length at the top of the po  pool is 585 miles.  Appendix D 

13 includes the Lake Texoma Shoreline Ma ag ment Plan.  M s 1 to 8 in Appendix D depict 

14 shoreline allocations for Lake Texoma.  T le 3.3.1 marizes existing shoreline zoning for 

15 Lake Texoma in accordance with the 1996 MP   Figure 3.3.1 shows the current lake SMP 

16 shoreline allocation accordin o dat ollected f m the USACE Lake Texoma Project Office. 

17 Table 3 3.1 
18 
19 oreline Allocation Lake Texoma 

DRAFT
Alloc n Miles Percentage of Total Shoreline 

imited Development 21.0 3.6 

Publ  Recreation 174.5 329.8 

Protected r e1 382.0 65.3 

Prohibited Access 7.5 1.3 

Total 585.0 100.0 

Source: USACE, 1996
1Includes aesthetic areas. 

20 The total shoreline within the proposed conveyance land of Lake Texoma has a length of 9.4 

21 miles.  Most of this shoreline (81%) is allocated as “protected shoreline areas” (USACE, 1996). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.3.2 summarizes the existing zoning for the shoreline within the proposed conveyance 

2 land in accordance with the 1996 SMP. Figure 3.3.2 shows the shoreline allocation for the 

3 proposed conveyance land. 

4 Table 3.3.2 
5 
6 Shoreline Allocation within Proposed Conveyance Land 

Source: USACE, 1996 

1Includes aesthetic areas. 


7 Limited Development Areas 

8 This zoning designation consists of areas he  private activities are permitted, such as 

9 construction and operation privat  docks or ating facilities. The modification of existing 

10 vegetation may be perm ed with app opriate auth ization and permits.   

11 Private floating facilities m be authorized and comply with the current regulations.  The 

12 density of d elopme  in thes reas cannot exceed 50% of the allocated shoreline.  Within 

13 Lake Te ma, there are 1  shoreli e areas allocated to Limited Development with an overall 

14 length of  miles (3.6 %) ( ACE, 1996). These areas are allocated for private activities, such 

15 as mooring of p ivately ow d floating facilities.  Currently, approximately 75% of the lake wide 

16 land allocated to mi d Development is developed.  Private land with lakefront ownership 

17 accounts for 654 private floating facilities and 1,230 slips/mooring spaces (USACE, 2009a).   

18 Within the proposed conveyance land, two shoreline areas are zoned as Limited Development. 

19 These areas are designated as Little Mineral East and Little Mineral South; the total feet of zoned 

20 shoreline are shown in Table 3.3.3 and in Figure 3.3.2.  These areas are currently undeveloped.   

DRAFT
Allocation Miles Percentage Acre Percentage 

Limited Development 1.90 20.1 .7 13.9 

Public Recreation 0.57 6.1 32.0 5 0 

Protected Shoreline1 6.97 73 8 521.6 81.1 

Total 9.44 100 643.0 100.0 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.3.3 
2 
3 Limited Development Proposed Conveyance Land 

DRAFT
Limited Development Area Zoned Shoreline 

(feet) 
Acreage 

Little Mineral East 6,362 37.8 

Little Mineral South 3,525 51.9 

Total 9,887 8 

Source: Weston Solutions, Inc. (WESTON), 2010 based on ACE, 
1996 

4 Public Recreation Areas 

5 This zoning designation includes public recreational s s developed by Federal or State agencies 

6 and commercial concessions.  Privately owned floating ciliti  are not permitted in these areas. 

7 Concession marinas include areas leased to private entitie  for construction and operation of 

8 marinas that provide goods and services t  the blic. Land u s within the Public Recreation 

9 Areas may include marinas, public parks, ublic ca p unds and picnic areas, public boat 

10 launching ramps, restrooms, parking spaces, an  s imming areas. 

11 The lake has approxi ately 5,8  slips/mo ring spaces and 620 dry dock spaces. 

12 Approximately 70 publ  boat ram l h facilities and 70 parking areas with approximately 

13 2,100 parking spaces are ciated with the boat ramps/launch facilities.  There are four 

14 designated p lic swi ming b hes on Lake Texoma: West Burns Run, East Burns Run, 

15 Eisenhow r State Park, an  Texoma State Park (Catfish Bay Marina).  There are approximately 

16 50 parking paces at each be h for a total of 200 parking spaces (USACE, 2009a).   

17 Modification of d for  or vegetation by private individuals or groups is not permitted.  At 

18 Lake Texoma, approx mately 174.5 miles of shoreline (30%) are allocated for public recreation.   

19 Public organization recreation areas are also zoned under this allocation.  These areas, also 

20 known as quasi-public lease properties, include Federal lands that are leased to special interest 

21 groups, such as the Boy and Girl Scouts, Young Men’s Club of America (YMCA), Young 

22 Women’s Club of America (YWCA), and church groups.  Boat docks in quasi-public lease areas 

23 are managed under the terms of the real estate agreement for the individual site.  Public 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 organization recreation areas are also present (quasi-public leases) in addition to agriculture and 

2 grazing leases (A&G leases). Figure 3.3.3.1 depicts areas open to the public and Figure 3.3.3.2 

3 depicts limited access areas.  Figure 3.3.1 depicts shorelines allocations as detailed in the 1996 

4 SMP. 

According to 2009 USACE data, the total acreages allocated for concessions marinas was 

6 estimated at 3,368 acres (24 areas), state parks at 2,305 acres (2 areas)  quasi-public leases at 

7 3,362 acres (34 areas), USACE-operated public recreation areas at 11 70 acres (59 areas), and 

8 A&G leases at 15,531.4 acres (47 areas).  Within the area propos for veyance, there are no 

9 Public Recreation Areas according to the 1996 SMP.   

Protected Shoreline Areas 

11 This zoning designation includes areas that protect o  re re aesthetic resources, fish and 

12 wildlife habitat, cultural resources, or other environmental r ources. Protected shoreline areas 

13 may also be designated for physical protect n fro  heavy siltatio  rapid dewatering, erosion, or 

14 exposure to high wind or wave action.  L d acce  an ating are permitted along these 

shorelines as long as aestheti vironmen l  and natural resources are not damaged or 

16 destroyed. Mooring of priv te floatin  recreation facilities is restricted in these areas.   

17 Protected Shoreline Area re suit le for ch as nature hiking, fishing, bird-watching, etc. 

18 Modification of land form r vegetation by private individuals is permitted only after 

19 consideratio  of the eff s of su action on the environmental and physical characteristics of 

the are  At Lake Texom  approximately 382 miles (65.3%) of shoreline are classified as 

21 protected sh reline (USACE 996). 

22 Within the protec d sh reline of Lake Texoma, two wildlife refuges and WMAs are present. 

23 According to USACE 2009 data, the total acreages allocated for NWRs and WMAs was 

24 estimated at 24,950 acres (2 areas) and 29,148 acres (5 areas), respectively.  This is a total of 

54,098 acres. 

26 Within the area proposed for conveyance, almost 7 miles of shoreline are protected (73.8%). 

27 This includes 36,802 ft and 521.6 acres of protected shoreline. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1	 Prohibited Access Areas 

2 This zoning designation limits public access to selected areas due to security, the protection of 

3 ecosystems, and the physical safety of visitors.  Examples include unique fish spawning beds, 

4 certain hazardous locations, and areas located near dams or spillways.  Mooring of private 

floating facilities and/or the modification of land form and vegetation are restricted within 

6 Prohibited Access Areas. At Lake Texoma, 7.5 miles (1.5%) are des gnated as Prohibited 

7 Access Areas. Prohibited Access Areas include Denison Dam, its cont l, and overflow areas, as 

8 well as the Cumberland Levee system in Bryan County, Oklahoma 

9	 According to 2009 data collection by the USACE, Lake T xoma Project Off  to update the 

1996 SMP, the total acreages allocated for Prohibited A ess Areas include 1,132.2  acres. 

11 Within the area proposed for conveyance, no Prohibited ce  Areas are present. 

12 3.3.2 Lake Texoma Master Plan 

13 The first document that addressed recreatio l use  at La  Texoma was published in 1945 

14 (Recreational Resources of the son Dam  Reservoir Project).  The Lake Texoma Master 

Plan (MP) was written i  1952. O iginally, e MP was a program for development and 

16 management of the lak   It provide  an ssessment of existing development in order to meet the 

17 recreational needs of the la n 1960, the MP was complemented with “Design Memorandum 

18 3C, Master Pl  for ke Texo a.” The 1960 MP was again updated in June 1978 (USACE, 

19 1978). The purpose of e Upd d Master Plan was to meet the current and projected 

recreation l needs of the lak  accommodate the increased number of visitors; evaluate preferred 

21 activities; un rstand degre  of overuse, resources degradation, existing and needed facilities, 

22 access routes, ch ges  land-use, operational deficiencies, and acquisition needs; as well as 

23 provide a program for future development and management of the lake to the year 2020.  The 

24 1978 MP was reviewed and supplemented in 1996.  According to the 1978 Lake Texoma MP 

and its updates, all land is allocated to provide sound development and resource management 

26 practices. Agricultural use of land is not an authorized purpose, but an interim or collateral use 

27 to maximize land productivity and/or to maintain open park-like areas consistent with the 

28 authorized purposes is permitted.  Table 3.3.4 provides a summary of land-use allocations 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 according to the FY 2009 – 2013 OMP for the entire lake.  Figure 3.3.4 shows land-use 

2 designations for the proposed conveyance land according to the FY 2009 – 2013 Operational 

3 Management Plan. 

4 Table 3.3.4 
5 
6 Present Land Use Designations Lake Texoma 

Source: USACE, 2008c 
Note: *At pool elevation 7.0 f ve NGVD 

7 Project Operations 

8 Project Operations are lan  acquire  and alloc ed to provide safe, efficient operation of the 

9 lake and other authoriz  project pu poses   Typic lly this land includes, but is not restricted to, 

10 the land on which proj  o rational structures are located (dams, powerhouses, etc.). 

11 Agricultural u is land is ermitted on an interim basis when such use does not interfere 

12 with oper onal, recreatio l, or w life protection uses. 

13 Recreatio  – Intensive U e 

14 Recreation – In sive Use lands are areas allocated for public use areas for intensive 

15 recreational activities by the visiting public (e.g., public camp grounds), including areas for 

16 concession (e.g., commercial marina) and quasi-public development.  No agricultural uses are 

17 permitted on these lands except on an interim basis.  This category includes 47 designated 

18 USACE public-use areas and commercial concessions, public recreation areas (state and city 

19 parks), quasi-public sites, and private recreation (club) sites. 

20 

DRAFT
Land Use Designations Acres*  

Project Operations 1,170 

Recreation – Intensive Use 1 393 

Recreation – Low Density Use 39,092 

Wildlife Management 54,09 

Total 8,753 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Recreation – Low Density Use 

2 Recreation – Low Density Use lands are areas allocated for low density recreation activities by 

3 the visiting public. They usually are open space between intensive recreational developments or 

4 between these and land that is incompatible with intensive recreational use.  Under this 

5 allocation are lands used for ecological workshops and forums, hiking trails, primitive camping, 

6 fishing, hunting, bird watching, or similar low density recreational use.  N  agricultural uses are 

7 permitted on these lands except on an interim basis for terrain adaptabl  for maintenance of open 

8 space and/or scenic values.   

9 The present land-use designation of the proposed conveyan e land is Recreati  – Low Density 

10 Use (Figure 3.3.4). 

11 Wildlife Management 

12 Wildlife Management lands are areas allo te s habitat for fi  and wildlife or for propagation 

13 of such species. Wildlife Management la ds includ nds licensed to the USFWS for two 

14 national wildlife refuges, lands licensed to th  ODWC for wildlife management purposes, and 

15 lands licensed to the TPWD f r a fis ries lab. 

16 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.4 GEOLOGY AND SOILS 

2 3.4.1 Topography and Physiography 

3 The topography of the Lake Texoma shoreline varies from gently sloping flats to rocky and 

4 precipitous cliffs and steep wooded hillsides.  Of the 585 miles of shoreline, there are 

approximately 9 miles of rip-rap (shoreline protected against erosion by special structures or 

6 rocks), 50 miles of standing timber, and 50 miles of submersed vegetati n.  The remainder is cut 

7 banks, sandy beaches, rocky shoreline, and bluffs. The lake has a ore e development ratio of 

8 13.88, which is an indication of an irregular and branched shoreline (US CE, 2003a).  The 

9 terrain varies with an elevation of approximately 580 ft N VD in Marshall Co ty, Oklahoma, 

and is approximately 500 ft NGVD at the base of Den on Dam.  The general topography of the 

11 area is rolling to hilly, with occasional escarpments a d ben es. In many places, the valley 

12 slopes are steep, resulting in rugged cliffs, hills, and promon ries along the shoreline. 

13 The study area ranges from 750 ft NGVD  619 f  NGVD.  The teepest portion is within the 

14 proposed conveyance land where the elevatio  rang  from 7  NGVD to 619 NGVD along the 

shore of Lake Texoma (Figure 4 

16 3.4.2 Structure and Stratigraph 

17 Lake Texoma lies within the sected coastal plain (Gulf Coast Plain).  The Gulf Coast Plain is 

18 comprised o  both Up r and wer Cretaceous units including the Antlers Sandstone, the 

19 Frederick burg Group, an  the Washita Group. The specific units found in the proposed 

developme  area (in order om the north end of the property to the south) are Antlers Sands, 

21 Goodland Lim tone and Walnut Clay, Kiamichi Formation, Duck Creek Formation, and Fort 

22 Worth Limestone.  h  geology within the proposed development area is shown on Figure 3.4.2. 

23 The characteristics of each unit are described below.   

24 Antlers Sands – also known as “Trinity Sands” – are composed of sand, clay, and conglomerate. 

The lower and upper parts are mainly sand.  The middle is mostly clay and tends to grade 

26 northward to interbedded sand and clay. The sands tend to be fine- to coarse-grained, 

27 conglomeratic in the lower portions, and argillaceous in the upper.  The clays are interbedded 

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 with fined-grained sand. The conglomerates are granule- to pebble-sized clasts of chert, quartz, 

2 and quartzite. The formation tends to have a thickness of 500 to 650 ft. 

3 Goodland Limestone and Walnut Clay (undivided) – Goodland Limestone is fine-grained, well

4 indurated, massive, nodular toward the base, grades downward to the Walnut Clay, and is 

5 interbedded coquinite and dark-gray, marly shale.  The thickness of this unit ranges from 13 to 

6 20 ft in Texas. 

7 Kiamichi Formation – is marl (fine-grained, consisting of clay mine l  calcite or aragonite, and 

8 silt) and limestone.  The marl is shaly, in part sandy, and carbon ceous.  T  limestone is sandy, 

9 platy, full of fossils, and sometimes contains thin beds of issile sands.  The nit thickness is 

10 approximately 20 to 50 ft. 

11 Duck Creek Formation – The upper part is mostly ma  in rbedded with thin beds of marly 

12 limestone.  The lower part is composed of 6- to 12-inch-thi  limestone beds intercalated with 

13 marly clay.  The average formation thickne  is app ximately 10  ft. 

14 Forth Worth Limestone – is gray  aphanitic min ral grains too small to distinguish without 

15 visual aid), contains 6- to 12 nch thi  beds, an  is interbedded with gray marl 2-ft-thick or less. 

16 The upper 8 to 10 ft is m stly limesto e.  Thickne  of the unit averages approximately 35 ft. 

17 The geology of Lake Texom  r gion is shown on Figure 3.4.2 and described on Table 3.4.1.   

18 Table 3.4.1 
19 
20 Geo gic Formations Lake Texoma Region DRAFT

Geologic Format Lithology of Formation 
Formation 

Thickness (ft) 

Pleistocene Deposits Sand, silt, clay, and gravel As much as 100 

Upper Cretaceous Woodbine Sand and Eagle Ford Shale 300 to 400 

Washita Group Tan to gray shales and limestones 425 

Fredericksburg Group 

Goodland Limestone is fine-grained, well- indurated, massive, 
nodular toward the base, and grades downward to the Walnut Clay 

2 to 4 

Walnut Clay, interbedded coquinite and dark-gray, marly shale. 25 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

Geologic Formation Lithology of Formation 
Formation 

Thickness (ft) 

Fredericksburg Group 

Kiamichi Formation is marl (a fine-grained, consisting of clay minerals, 
calcite or aragonite, and silt) and limestone.  The marl is shaly, in part 
sandy, and carbonaceous.  The limestone is sandy, platy, full of fossils, 
and sometimes contains thins beds of fissile sands. 

20 to 50 

Basal Lower Cretaceous 
Antlers Sandstone 

(Trinity Sands) 

Fine-grained, massive and cross-bedded white to orange sandstone 
with a conglomeratic sandstone containing pebbles of black chert, 
jasper, and quartz.  It may include red-brown shale in the Baum area. 

50 to 600 

Source: USDA, 1980a, 1980b, 1980c, 1979, 1978a, 1978b, and 1977. 

1 3.4.3 Mineral Resources 

2 Mineral resources associated with Lake Texoma include lim tone, oil and ga  bituminous coal, 

3 sand, and gravel (TSHA, 2010). During acquisition of l ds for the project, many f the mineral 

4 rights were not subordinated and remain in private o nership. nsequently, production of oil 

5 and gas is very prominent in and around Lake Texoma.  A st of oil and gas well locations is 

6 included in Table 3.14.1 in Section 3.14.   

7 Several active oil well sites are located wi in the c ation pool of Lake Texoma in the 

8 Cumberland oil field upstream of Highway 0 n the Washita Arm of the lake.  A similar 

9 condition is prevalent withi  the Hag man Na nal Wildlife Refuge on the Red River Arm of 

10 the lake, where numer us active w ll locations have been elevated to avoid flood waters. 

11 Numerous oil and gas w  are lso located lands above the top of power pool around the 

12 lake. Many oil t mission li s carrying crude oil cross government property (USACE, 2006).   

13 In 1930 he first oil field o ned in rayson County, Texas and produced 120 million of barrels 

14 of oil. In 000, more than 546,800 barrels of oil were produced (TSHA, 2010).  Oil and gas 

15 development is resent nea  the Proposed Action area, but there are no visible signs of any active 

16 production on the p p ed conveyance lands. 

17 Stone is listed as one of the natural resources in Grayson County (TSHA, 2010).  There are 

18 several old limestone gravel quarries within the proposed development area.  None of these are 

19 active, and most have filled with water.  Most of these are located on the central and northern 

20 portions of the adjacent private land proposed for the Preston Harbor Development, but one 

21 appears to be partially located on the proposed conveyance lands.  Since they have filled with 

22 water, most of these are shown on the National Wetlands Inventory map.   

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 There is no evidence of any mining for bituminous coal within the proposed development area. 

2 3.4.4 Seismicity 

3 Texas has no active or dormant volcanoes and few earthquakes, being situated far from an active 

4 plate tectonic boundary. Seismic activity in Texas mainly affects West Texas and the Texas 

5 Panhandle. The largest earthquake in Texas occurred on 16 August 1931.  With a magnitude of 

6 6.4, the earthquake heavily damaged many buildings in Valen ne, Texas, which is 

7 approximately 600 miles from the proposed conveyance land. 

8 An analysis of Oklahoma earthquake data indicates at least ur principal s mic areas, based 

9 upon a consistent pattern of recurrence. These areas nclude eastern McCla  and Garvin 

10 counties and southeastern Grady County; Canadian ounty; sout central Oklahoma, including 

11 Love, Carter, and Jefferson counties; and the Arkoma sin n southeastern Oklahoma.  Love 

12 county is located near the northwest corner of Lake Texoma   The remaining areas with seismic 

13 activity are located in central and northern klaho  Based on  seismic activity in the Texas 

14 and Oklahoma region, the proposed convey nce la d an he Lake Texoma Region are not 

15 expected to be affected by seism tivity.   

16 3.4.5 Soils 

17 The soils surrounding Lake x ma are generally nearly level to sloping, loamy and clayey soils.  

18 Approximatel 5 s ssociati s have been identified in counties around Lake Texoma (Table 

19 3.4.2). T ble 3.4.3, on t  follow g pages, shows the soil association acreages surrounding 

20 Lake Tex ma broken down state. DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.4.2 
2 
3 Soil Associations in Counties Around Lake Texoma 

State County Soil Type Soil Association Description 

Oklahoma 

Bryan 

Muskogee-Boxville 
Deep, nearly level to sloping, moderately well-drain  or well-drained, loamy soils that have a 
loamy or clayey subsoil.  Found on plands.  Makes up out 16 % of soils in Bryan County. 

Bernow-Romia  
Deep, strongly sloping to mod ately steep, well-drained, s dy or loamy soils that have a 
loamy subsoil.  Found on u nds. Make p about 11 % of soils in Bryan County 

Johnston 

Verdigris-Gracemont-

Oklared 

Deep, nearly level or very gen  slop g, well-drained to somewhat poorly drained, loamy or 
sandy soils that have a loamy su Found on floodplains.  Makes up about 8 % of soils in 
Johnston County 

Konawa-Dougherty 
Deep, nearly le l or gently sloping  well-drained, loamy or sandy soils that have a loamy 
subsoil. Found o  uplands.  k s up about 4 % of soils in Johnston County. 

Gasil-Stephenville 
Deep or moderately eep ery gently sloping to strongly sloping, well-drained loam soils that 
hav my subsoi   F und on uplands.  Makes up about 21 % of soils in Johnston County. 

Burleson-Durant-Ferris 
eep, nea level to s ngly sloping, moderately well-drained or well-drained, clayey or 

loamy soi  that have a yey subsoil.  Found on uplands.  Makes up about 18 % of the soils in 
Johnsto o t 

Love 

Dougherty-Eufaula 
e  nearly level to gently rolling, well-drained, sandy soils that have a loamy subsoil.  Found 

on plands.  Makes up about 23 % of soils in Love County. 

Teller-M nco 
Deep, arly level to moderately sloping, well-drained, loamy soils that have a loamy subsoil. 
Found on plands.  Makes up approximately 9 % of the soils in Love County. 

Windtho Stephenville 
ep, nearly level and gently rolling, well-drained loamy soils that have clayey or loamy 

bsoils. Found on uplands.  Makes up approximately 34 % of soils in Love County. 

Miller-Yahola 
Deep, nearly level, moderately well-drained to well-drained, clayey and loamy soils that have 
clayey and loamy subsoils.  Found on bottomlands along the Red River.  Makes up about 3 % 
of soils in Love County 

San Saba-Durant 
Deep, gently sloping to rolling, moderately well-drained, clayey soils that have clayey subsoils.  
Found on uplands.  Makes up about 18 % of soils in Love County 

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

State County Soil Type Soil Association Description 

Bastrop-Konawa 
Deep, nearly level to sloping, well-drained soils w h a loamy surface layer and loamy subsoil.  
Found on terraces along the Red River, Washit  River, and some major streams.  Makes up 
about 10 % of the soils in Marshall County 

Dougherty-Konawa 
Deep, nearly level to sloping, well-drain  soils w  a sandy and loamy surface layer and 
loamy subsoils.  Found on terraces along the Red Riv  and some major streams. Makes up 
about 8 % of soils in Marshall Cou ty. 

Oklahoma Marshall 

Ferris-Tarrant-Heiden 
Deep and shallow, very gently loping to moderately steep, ell-drained soils that are clayey or 
and clayey throughout. Fo d on upland   Makes up about 42 % of soils in Marshall County. 

Durant-Collinsville 
Deep and shallow, very gently pin  to strongly sloping, moderately well-drained and 
somewhat excessively drained so  with a loamy surface layer and loamy and clayey subsoils.  
Found on upland   Makes up about % of soils in Marshall County. 

Frioton-Gracemont 
Deep, nearly lev  well ined and som hat poorly drained soils with a loamy surface layer 
over loamy sedim ts. Foun  floodplains.  Makes up about 3 % of soils in Marshall 
County. 

Konsil-Madill 
D ly level to derately steep, well-drained soils with a loamy surface layer and a 

amy sub il (on upla ds), and a loamy surface layer over loamy sediments (on floodplains). 
Found on lands and f odplains.  Makes up about 18 % of soils in Marshall County. 

Sanger-Slidell-San Saba 
Deep a ly deep, nearly level to sloping, well-drained, clayey soils that have clayey 
ubs ls. Found on uplands.  Makes up about 20 % of soils in Cooke County. 

Cooke 
Gaddy-Tel r-Miller 

De  nearly level, well-drained to somewhat excessively drained, loamy sands, and clayey 
soils t have sandy loam and clayey subsoils.  Found on bottomlands and terraces.  Makes up 
about 4 f soils in Cooke County. 

Texas 
Sanger-M oterre-Venus 

ep and very shallow, gently undulating to hilly, well-drained to somewhat excessively 
ained, clayey and loamy soils that have loamy and clayey subsoils.  Found on uplands and 

erraces. Makes up about 14 % of soils in Cooke County. 

Grayson 
Normangee-Crock 
Wilson 

Deep, nearly level to sloping, very slowly permeable loamy soils with clayey subsoils.  Found 
on ridges and side slopes of uplands. 

Makes up about 27 % of soils in Grayson County. DRAFT

3-32 




 

  

 

  
 

  

 

   
 

 
  
  

 

 

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

State County Soil Type Soil Association Description 

Sanger-Bolar 
Deep and moderately deep, gently to strongly slop g, very slowly permeable to moderately 
permeable, clayey and loamy soils with clayey bsoils.  Found on ridges and side slopes of 
uplands. Makes up about 2 % of soils in Gr n County. 

Texas Grayson 

Callisburg-Crosstell-
Gasil 

Deep, gently sloping to sloping, modera y perm le to very slowly permeable, loamy and 
sandy soils that have clayey subsoils   Found on upla   Makes up about 16 % of soils in 
Grayson County. 

Aubrey 
Moderately deep, gently to str ngly sloping, slowly permeab e, loamy soils with sandy, loamy, 
and clayey subsoils.  Found n ridgetops d on convex, strongly sloping, upper side slopes of 
ridges. Makes up about 2 %  soils in rayson County. 

Bastrop-Okay-Oklared  
Deep, nearly level to gently slopi  moderately permeable and moderately rapidly permeable, 
loamy soils with ndy, loamy, and yey subsoils.  Found on terraces.  Makes up about 2 % 
of soils in Gray n ty 

Source: USDA, 1977, 1978a, 1978b, 1979, 1980a, and 1980b 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.4.3 
2 
3 Soil Associations and Acreages Surrounding Lake Texoma 

DRAFT
Soil Unit Acres State 

Bosville-Bernow (s6339) 2,041 OK 

Durant-Clarita-Chigley (s6310) 4,623 OK 

Heiden-Ferris (s7369) 12,205 OK 

Heiden-Ferris-Burleson (s6307) 1,794 OK 

Konsil (s6304) 24,239 OK 

Konsil-Gasil-Birome-Aubrey (s7182) 3,27 OK 

Minco-Bastrop (s6255) 5 844 O 

Muskogee-Durant-Boxville (s6345) 8,343 OK 

Normangee-Heiden-Durant (s6314) 9 OK 

Purves-Maloterre-Dugout-Brackett (s7575) 2,41 OK 

Rock outcrop-Chigley-Agan (s6308) 05 OK 

Rock outcrop-Kiti (s6315) 7 OK 

Stidham-Konawa-Galey (s6303 5 1 OK 

Tarrant-Heiden-Ferris-Burleson ( 312) 8,352 OK 

Wilson-Crockett (s7752) 508 OK 

Windthorst-Weatherford (s6306) 2 OK 

Yahola-Gaddy 284) 227 OK 

Yahola-Rei ch-McLain le (s6279) 10,110 OK 

Yomont hola-Mangu Clairemont (s7 48) 152 OK 

Water (s836 58,694 OK 

Eufaula-Dough  (s6293) 3,462 TX 

Gasil-C burg-Bir e-Aubrey (s7233) 10,300 TX 

Konsil-Gasi irome-A ey (s7182) 6 TX 

Normangee-H en-Durant (s6314) 566 TX 

Purves-Malote -Dugout-Brackett (s7575) 5 TX 

Water (s8369 23,879 TX 

Wh an esey-Ruston (s7722) 464 TX 

Windthorst-Weatherford (s6306) 6,462 TX 

Yahola-Gaddy (s6284) 3,927 TX 

Yomont-Yahola-Mangum-Clairemont (s7248) 5,905 TX 

4 

Source: USDA, 2010a. 
OK – Oklahoma; TX - Texas 

5 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Within the study area, soils are generally nearly level to sloping, clayey and loamy, and on 

2 uplands (Figure 3.4.3). Table 3.4.4 lists soil association acreages within the Preston Harbor 

3 Development. Table 3.4.5, on the following page, lists the total acreages of soil association in the 

4 proposed conveyance lands. The Preliminary Geotechnical Exploration and Soil Analysis 

5 Report for the Preston Harbor Development is included in Appendix K. 

6 Table 3.4.4 
7 
8 Soil Associations and Acreages Within the Preston Harb  Development Area 

DRAFTPrivate Property 

Soil Unit Name N mber of Units Total Ac 

Aledo gravelly clay loam, 3 to 8 % slopes 6 40 

Aledo soils, hilly 1 1 

Bolar clay loam, 1 to 5 % slopes 1 151 

Bolar clay loam, 5 to 8 % slopes 1 30 

Bolar-Aledo complex, 3 to 12 % slope 48 

Bunyan and Whitesb  frequently ded 2 12 

Crockett loam o 3 % slope 1 3 

Crockett loa  2 to 5 % sl d d 2 57 

Gasil loamy fine d  to 5 % slopes 1 5 

L wisville y clay, 3  5 % slopes 1 55 

Lindy loam, 1 to  % slopes 2 6 

Normangee clay lo m, 1 to 4 % slopes 7 194 

P  4 381 

Purves y m, 1 to 5 % slopes 19 352 

Sanger clay, 1 to 3 % slopes 9 226 

Sanger clay, 3 to 5 % slopes 14 383 

Sanger stony clay, 3 to 8 % slopes 2 391 

Whitesboro loam, occasionally flooded 2 1 

Wilson silty clay loam, 1 to 3 % slopes 2 87 

Source: USDA, 2007 

9 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.4.5 
2 
3 Soil Associations and Acreages within Proposed Conveyance Lands 

DRAFT
Proposed Conveyance Lands 

Soil Unit Name Count of Units Total Acres 

Aledo soils, hilly 4 206 

Bolar clay loam, 1 to 5 % slopes 1 7 

Bunyan and Whitesboro soils, frequently flooded 7 5 

Konsil fine sandy loam, 2 to 5 % slopes 1 2 

Konsil fine sandy loam, 5 to 8 % slopes 2 40 

Lewisville silty clay, 3 to 5 % slopes 38 

Purves clay loam, 1 to 5 % slopes 1 2 

Sanger clay, 1 to 3 % slopes 28 

Sanger stony clay, 3 to 8 % slopes 5 74 

Wilson silty clay loam 3 % slopes 1 3 

Source: USDA 07 

4 There are approximately 050 ac Bolar soils in the Preston Harbor Development 

5 and proposed conveyance la   These are deep to moderately deep, very slowly permeable and 

6 moderately rmeable, layey d loamy soils.  The southern and southwestern portions 

7 (approxi ately 300 acres) re made up of Normangee-Crockett-Wilson soils.  They are deep, 

8 very slowly ermeable, and amy soils.   

9 The Sanger-Bola oils nd to have an erosion rating of 0.32 on a scale of 0.05 to 0.69 (the 

10 higher the value, the higher the erosion rate).  Based on these ratings, the soils are a moderate to 

11 highly erodable. The Normangee-Crockett-Wilson soils have an erosion rating of 0.37 to 0.43.   

12 The primary soils underlying the 635 acres of USACE proposed conveyance property are 

13 composed predominantly of the Purves, Sanger, and Konsil series.  The Purves series consists of 

14 shallow, loamy soils on uplands and were formed in material weathered from interbedded hard 

15 limestone and calcareous marl (USDA, 1980b).  The Sanger series consists of deep, clayey soils 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 on uplands, which were formed in alkaline marine sediment (USDA, 1980b).  This soil type is 

2 suited for various uses including cultivation of crops and wildlife habitat suitability.  The Konsil 

3 series consists of deep, loamy, and sandy material on uplands, which were formed in loamy 

4 material and interbedded sandstone.   

The primary soils within Preston Harbor Development include the Purves Sanger and Konsil 

6 series as well as soils from the Aldeo, Bolar, Bolar-Aldeo, Crockett, Normangee clay loam, and 

7 Pits series. The Aldeo soils are rated poor for production of grain and seed crops, grasses, 

8 legumes, and wild herbaceous plants; fair for production of sh bs; v y poor for open land 

9 wildlife; and poor for rangeland wildlife. 

The Sanger, Normangee, Crockett, and Wilson soils a  “very limited” in terms of building site 

11 development (the soil has one or more features that ar nfavo le for this use) (USDA, 2009). 

12 Bolar is rated as “somewhat limited” (moderately favorabl   The primary limiting factors in the 

13 building site development ratings were shr k well and depth bedrock (too shallow). 

14 3.4.6 Prime and Unique Farmlands 

Soil that is prime or unique rmland s defined  the Farmland Protection Policy Act (7 United 

16 States Code [U.S.C.] 420 –4209).  Pr me farmland s defined as follows:  

17 “land that has the best c b nation of physical and chemical characteristics for producing 

18 food, feed  forag  fiber, an  oilseed crops and is available for these uses.  Further, it 

19 could e cultivated lan  pasture nd, forestland, or other land, but it is not urban or built- 

up lan  or water areas.” 

21 The proposed c veyan  land is located in Grayson County, Texas.  According to the U.S. 

22 Census Bureau, Gray n County has a total area of 979 square miles (95% land and 5% water). 

23 Approximately 31.34% of the soils in Grayson County meet the requirements for prime farmland 

24 (USDA, 1980b). Those soil associations that have a potential for prime farm lands are shown in 

Table 3.4.6. Within the proposed conveyance and the Preston Harbor Development areas there 

26 are no soils classified as Prime or Unique Farmland. 

27 

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.4.6 
2 
3 Prime Farmland in the Vicinity of Lake Texoma County, State Soil Series 

DRAFT
County, State Soil Series 

Bryan County, OK Bernow, Boxville, Dennis, Durant, Freestone, Karma, Madill, Muskogee, Okay 

Johnston County, OK 
Burleson, Dale, Dela, Dennis, Durant, Frioton, Gasil, Gowton, Heiden, Kaufman, 
Konawa, Lula, Oklared, Ravia, Steedman, Stephenville, V digris  

Love County, OK 
Brewer-Vanoss Complex, Durant, Minco, Pulaski er, Vanoss, Windthorst, 
Yahola  

Marshall County, OK 
Bastrop, Burleson, Counts, Durant, Frioto  Heiden, Konaw  Konsil, Madill, 
Teller 

Cooke County, TX 
Bolar, Miller, Minco, San Saba lidell Compl x, Slidell, Slidell San Saba 
Complex, Teller, Venus, Yahola  

Grayson County, TX Bastrop, Bolar, Callisburg, Gasil, Okay, ared, Sanger 

Source: USDA 2000a, 2000b, 2000c, 2002, an 004 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.5 WATER RESOURCES 

2 3.5.1 Watershed Characterization 

3 Lake Texoma’s two main water sources are the Red River (west) and Washita River (north), with 

4 the Red River contributing the predominant flow during most of the year.  Figure 3.5.1 shows the 

5 Red River Basin and Lake Texoma.  The Red River receives surface water from a watershed that 

6 encompasses parts of the states of Texas, Oklahoma, Arkansas, New M xico and Louisiana with 

7 geology containing significant naturally occurring salt deposits.  igh oncentrations of these 

8 salts are dissolved and conveyed downstream.  “The Washita’s river bed is ade up of unstable 

9 mud and sand. The banks of the Washita are steep and s ject to erosion, mak g it one of the 

10 most silt-laden streams in North America” (Benke and ushing, 20 5).   

11 “The primary land-use within the drainage basin consists f 7.7% undeveloped upland grasses 

12 and forbs and 36.2% cultivated agricultu ” (Gonsoulin et 2003).  “The notable human 

13 impacts in the headwaters of Lake Texom  include  influence of agriculture (wheat, cattle) 

14 and oil production” (Benke and Cushing, 200 

15 Table 3.5.1 lists major tribu aries fou d within t  Red River and Washita watersheds and Lake 

16 Texoma. 

17 Table 3.5.1 
18 
19 M or Wa rshed Tributaries, Lake Texoma DRAFT

River Major Tributaries State System 
Location with 

regard to 
Lake Texoma 

Washita 

Rock ek 

OK Washita1 Above 
orse Creek 

Little Washita River 
Pond Creek 
South Fork 

TX Red River1 Above Middle Fork 
North Fork 

North Fork 

Otter Creek 
OK 

Red River1 Above 
Elm Fork 
Sweetwater Creek 

TXMcClean Creek 
Elm Fork 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

River Major Tributaries State System 
Location with 

regard to 
Lake Texoma 

Red River 

Salt Fork 

OK Red River1,2 
Above 

Cow Creek 
Beaver Creek 
Cache Creek 
Deep Creek 
Mud Creek 
Oscar Creek 
Pease River 

TX Red R 1,2 Above 
Salt Fork 
Prairie Dog Town Fork 
Little Wichita River 
Farmers Creek 

Red River / 
Washita 

Rock Creek 

OK Lake Texoma3 Within 

Buncombe Creek 
Briar Creek 
Huani Creek 
Wilson Creek 
Hickory Creek 
Sandy Creek 
Glasses Creek 
Little Glasses Creek 
Soldier Creek 
Alberta Cree 
Newberry reek 
Butch  Pen Creek 
Kans  Creek 
McLaug  Cr k 
Caney Cree 
B y Creek 
Cochr  Creek 
Corcoran eek 
Little Min l Creek 

TX Lake Texoma3 Within 

Big Miner  Creek 
Brushy C ek 
Sandy eek 

ut Creek 
Mill Creek 
Paw Paw Creek 
Rock Creek 
Briar Creek 
Hickory Creek 
Jenny Creek 
Sycamore Creek 

DRAFT

Source: 1USACE, 2010d; 2DeLorme, 1998; and 3USACE, 1992 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Red River 

2 “The Red River, which forms the main arm of Lake Texoma, rises near the eastern boundary of 

3 New Mexico and flows in a generally eastward direction for a distance of approximately 1,360 

4 miles to join the Mississippi River.  It has one of the largest watersheds of any river in the United 

States, covering an area of 91,430 square miles” (USACE, 2008b). The mean annual precipitation 

6 is 82 cm or about 32 inches (Benke and Cushing, 2005).   

7 The river is the southernmost major tributary of the Mississippi n he southernmost major 

8 river system in the Great Plains.  Its drainage basin is mos ly in the ates of Texas and 

9 Oklahoma, but also covers parts of New Mexico, Arkans  and Louisiana. river basin is 

characterized by flat, fertile agricultural land, and th re are only a few major ities. “The 

11 headwater region of the Red River lies in a semi-ari  plains a.  The river drainage of this 

12 region gradually develops from stream courses that ordinar  carry water only intermittently due 

13 to the sparse rainfall, the porosity of the the steep str m slopes, and evaporation.  In 

14 general, the stream banks are low, poorly d fined, u ble, and widely spaced with large, flat 

sand deposits between” (USACE, 2008b).  he fl w is dramatically moderated in the lower 

16 course of the river as it flows hrough  series of marshes and swamps.   

17 Washita River 

18 “The Washita River is the larg t low-gradient, western tributary of the Red River that flows into 

19 Lake Texom  (Benke d Cushi  2005). The mean annual precipitation is 76 cm or about 30 

inches enke and Cushing  2005).  “The Washita River Basin is long and narrow.  The river 

21 flows gene lly from northw st to southeast, perpendicular to the axis of major frontal storms. 

22 This basin shap  and ori tation results in the generation of damaging flood flows.  It is not 

23 unusual for several nsecutive flood crests to follow within comparatively short periods” 

24 (Bureau of Reclamation, 2011).   

“The Washita River rises in southeastern Roberts County, Texas and flows east for 35 miles, 

26 crossing southern Hemphill County, Texas to enter Roger Mills County, Oklahoma.  The stream 

27 flows from the state line southeast for 260 miles to its junction with the Red River in Johnston 

DRAFT

3-44 




 

  

 

 

 

 

5 

 

 

 

 

10 

  

 

 

  

15 

 

  

 

 

 20 

 

 

 

 

 25 
  
  
  

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 County, Oklahoma.  On its course through Texas, the river flows through flat to rolling country 

2 where clay and sandy loams support brush and grasses” (TSHA, 2011). 

3 The Washita’s river bed is made up of unstable mud and sand.  The land-use along the river 

4 includes primarily range-land or pasture and some crops (Benke and Cushing, 2005).  No major 

cities exist along the river. “The Washita River basin is heavily affected by agriculture, with 

6 cattle, farming and row crops dominating the landscape, along with oi  and gas operations” 

7 (Benke and Cushing, 2005). 

8 3.5.2 Lake Texoma 

9 “Lake Texoma receives water from the drainage area (ap oximately 39,719 squa  miles) of the 

Red River and the Washita River, its main tributary u tream of th  dam. The Red River Arm of 

11 the lake is about 60 miles long, and the Washita River A  i bout 45 miles long.  The gradient 

12 of the Red River is approximately 1.6 feet per mile for the e ire length of Lake Texoma, while 

13 the channel capacity is approximately 45,0 0 cfs wnstream of enison Dam.  From Denison 

14 Dam to Fulton, Arkansas, the river flows be ween hi h ban bout 1,000 feet apart” (USACE, 

2005). 

16 “At normal pool, the lak  encompas s more tha  74,686 surface acres, which can increase to 

17 143,000 acres at the top f the f od con ol; and has more than 580 miles of shoreline 

18 (USACE, 2004)   Water sto e (for hydropower, water supply, and flood control purposes) 

19 occurs betw n 590 and 40 feet ove mean sea level (MSL)” (USACE, 2005).  Elevation 640 

to 645 f bove MSL is the rcharge pool, which acts as temporary flood control during extreme 

21 storm even  (USACE, 1993   A seasonal pool plan was implemented at Lake Texoma in 1992 

22 at the request of e Lake Texoma Advisory Board.  The seasonal pool plan provided benefits for 

23 recreation, downstre  flood control, hydropower, and fish and wildlife (USACE, 2005).  “The 

24 plan includes the following: 

 Drawdown of lake levels to 615 feet above MSL in the late winter and early spring 
26  Rise to 619 feet above MSL during May and through the summer 
27  Drawdown to 616.5 feet above MSL in the late summer and early fall 
28  Rise to 618.5 feet above MSL in late fall and early winter” (USACE, 2005) 

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 A detailed discussion of the lake operations, maintenance, and management is included in 

2 Section 3.2.2. Lake Texoma is part of the U.S.  Geological Survey (USGS) hydrologic unit code 

3 (HUC) 11130210, as shown in Figure 3.5.2, a watershed which consists of 982 square miles.   

4 Lake Texoma currently has 1,467,000 acre-feet of conservation storage.  The reservoir is 

5 projected to have only 986,730 acre-feet of conservation storage by year 2044 due to 

6 sedimentation (USACE, 2010f).  The lake is the third surface water urce utilized by the 

7 NTMWD.  Water storage allocations for Lake Texoma are included n Table 3.2.1 and Table 

8 3.2.2 of this EIS in Section 3.2. 

9 The 2003 water rights to the lake for the State of Texas are cluded in Table 3.5 

10 Table 3.5 
11 
12 Lake Texoma Water Right exas) 

DRAFT
Entity Al catio re-ft/year) Use Type 

25  irrigation 

RRAT 
,650 municipal 

00 mining 

250 municipal 

Cit f Denison 24,400 municipal 

GTUA 
15,000 municipal 

10,000 industrial 

TMWD 77,300 municipal 

Texa  Uti es 10,000 industrial cooling 

Source: TWDB, 2003. 

13 3.5.3 Groundwater 

14 The Trinity Aquifer, also known as the Antlers Aquifer in Oklahoma, is found in the counties 

15 surrounding Lake Texoma.  From southwest Arkansas to southeastern Oklahoma, the aquifer 

16 spans central Texas to the eastern edge of Bandera and Medina counties.  The Trinity Aquifer 

3-46 




 

  

  

  

 

 

  

  

 

  

 

  

 

 

 

   

  

  

 

 

  

  

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 has a relatively low recharge rate, with only 4-5% of rainfall entering the aquifer (Eckhardt, 

2 2010). In addition to this major aquifer, three minor groundwater aquifers are located around 

3 Lake Texoma:  the Marietta basin is to the west, the Texoma basin is to the north, and the 

4 Woodbine basin is to the north, east, and south of the lake.  Figure 3.5.3 presents these aquifers 

5 in relation to Lake Texoma and the proposed Preston Harbor Development area (TWDB, 2003). 

6 In addition, Appendix E includes a map that presents locations of spring-fed lakes on the 

7 adjacent private land, indicating potential surface water to groundwater nnections and transfer 

8 pathways. The geologic formations that comprise the aquifers arou ake Texoma are defined 

9 in Section 3.4.2. 

10 Water supply from the Trinity Aquifer is minimal due to he availability of surf  water. The 

11 majority of residents within the City of Denison util  surface w er; however, residents in the 

12 area of the North Texas Regional Airport are served a mbination of surface water and 

13 groundwater (City of Denison, 2010a and 2003).  The Town f Pottsboro in Grayson County has 

14 two water wells in the Trinity Aquifer perm tted  municipal w r supply. The Preston Shores 

15 Water Treatment Plant in Grayson County u s grou dwa nd surface water provided by the 

16 RRAT. The groundwater sourc  supplemen d by surface water (Southwest Water Company, 

17 2010a). Currently, there a  no gro dwater w ls on the USACE conveyance land and only 

18 about 20 wells are p ent on the adjacent priv te land supplying water to residences and 

19 businesses (TCEQ, 2010a)  Gr ndwater wells used for drinking water sources in this area are 

20 completed to a reater th  100 ft below ground surface (bgs) (TCEQ, 2010a). 

21 DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.6 WATER QUALITY 

2 3.6.1 Major Tributaries of Lake Texoma – Red and Washita Rivers 

3 Marine evaporate salt (sodium chloride) deposits in the Red River Basin strongly influence the 

4 ionic composition of Lake Texoma and make chloride the predominate anion (Atkinson et al., 

1999). Additionally, the river tends to carry a high suspended-solids l ading, and the total 

6 dissolved solids (TDS) content is in the range of 800-1,200 mg/L (Free  and Nichols, Inc. et al., 

7 2006). This is above the EPA’s TDS secondary water quality and d of 500 mg/L (EPA, 

8 2010b). 

9 Differences between sections of Lake Texoma influenc  by the Red River and th e influenced 

by the Washita River are clearly evident based on th orrelatio  between specific conductivity 

11 and turbidity.  At the base flow level, the Red River are  the lake has both higher dissolved 

12 solids concentrations and higher specific ductivity than th  Washita River area of the lake. 

13 Dilution decreases specific conductivity as water m  down lak  from the Red River area of 

14 the lake to the Main Lake waters.  In the ashit  River A m, specific conductivity actually 

increases as the dilute water th  Washita R er Zone moves down the lake and mixes with 

16 water influenced by the R d River (M be, 2002). 

17 3.6.2 Lake Texoma 

18 “River disch ges (or f w) into ke Texoma have been measured in some locations for at least 

19 70 years   Discharges are v iable in both the Red and Washita Rivers, ranging from nearly zero 

cubic-feet p r-second (cfs) t  nearly a quarter million cfs during some flood events” (Atkinson et 

21 al., 1999). Th  USGS gau ng stations “Red River near Gainesville, Texas” and “Washita River 

22 near Dickson, Okl o a” reported annual mean stream flows of 94 cubic-meters-per-second 

23 (cms) (3,319.6 cfs) and 54 cms (1,907.0 cfs), respectively (Gonsoulin et.al, 2003).  According to 

24 the USACE 1999 water quality study, for the 35-year period from 1962 to 1997 the annual 

average discharge of the Red River was 44% greater than the Washita River (Atkinson et al., 

26 1999). 

27 “The ionic composition of Lake Texoma is a direct result of soils and surface geology of its 

28 watershed, which is rich in calcium carbonate, calcium sulfate, and marine evaporite salt (sodium 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 chloride) deposits formed by the subsidence of inland Permian seas” (Atkinson et al., 1999). 

2 “General water quality is characterized by moderate to high levels of mineralization with a 

3 predominance of sodium and calcium salts of chloride and sulfate” (Leifeste et al., 1971). 

4 The lake is naturally high in salinity and TDS due to salt deposits from the evaporation of an 

inland sea 25 million years ago in the Red River Basin in northwestern Texas and western 

6 Oklahoma.  According to the USACE 1999 Study of Lake Texoma, Lake T xoma can be divided 

7 into various salinity gradients.  The highest chloride concentrations o ur in the Red River Arm 

8 and the lowest chloride concentrations occur in the Washita River rm (A inson et al., 1999). 

9 According to a source in the Operations Division of e USACE, Tulsa istrict, routine 

monitoring for fecal coliform occurred at Lake Texo a beaches from 1978 to about 2010 to 

11 assure they were safe for recreational use. Since th  the s mpling protocol has changed to 

12 routinely monitor for E. coli based on current EPA guidan   If the sample analysis results fail 

13 to meet EPA criteria, the beach is resamp d hen closed upo  confirmation of impaired water 

14 quality conditions.  No beaches at Lake Tex ma have  closed within the past year (USACE, 

2011a). 

16 “The Oklahoma Water R ources B ard (OWRB) routinely collects samples for analysis of 

17 water properties, nutrie s  and chlo phyll inform tion as part of the Beneficial Use Monitoring 

18 Program (BUMP)” (Gonso in al., 2003). A water quality study on five Lake Texoma beach 

19 sites indicated at ter qual  at each of the five beach sites was considered to be good for 

recreation  purposes” (G soulin al., 2003). The five sampling sites were at Island View, 

21 Burns Ru  East, Burns Run est, Lake Texoma Lodge 1, and Lake Texoma Lodge 2 (Gonsoulin 

22 et al., 2003). 

23 Little Mineral Arm 

24 The Water Quality Data, Analysis Methodology, and  Results report included in Appendix F 

discusses water quality monitoring within Little Mineral Arm.  One Texas Commission on 

26 Environmental Quality (TCEQ) monitoring station is located in the approximate center of Little 

27 Mineral Arm.  The historical water quality data collected from this station is included in 

28 Appendix F. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The waters adjacent to the proposed conveyance land shoreline vary from deep, open waters 

2 within the northern part of the Little Mineral Arm to relatively shallow (less than 20-ft deep) in 

3 the southern portion of the arm.   

4 “Pollution from recreational vessels emanates from a variety of sources, and includes the 

following: gray water, bilge water, black water (sewage), anti-fouling paints (and their leachate), 

6 hazardous materials, and municipal and commercial garbage and other w stes” (EPA, 2011c). 

7 “Vessel sewage discharge is regulated under Section 312 of the Clean ater Act (CWA)” (EPA, 

8 2011e). A state can have all or portions of their waters designa d as o-discharge zone for 

9 vessel sewage to achieve any of the following three objective : 1) protect aq tic habitats where 

pumpout facilities are available; 2) protect special aquati  habitats or species; a  3) safeguard 

11 human health by protecting drinking water intake zon  (EPA, 201 d).   

12 The potential localized and periodic water pollution so es within the Little Mineral Arm 

13 include gasoline refueling from a fueling a n (Grandpappy oint Marina) and accidental oil 

14 and gasoline leaks from boats in boatho es, moo d watercrafts, as well as during boat 

launching and boat maintenance.  Solid wast  in th  water may include garbage disposed from 

16 boats and other shoreline use   Lake Texoma, i luding the Little Mineral Arm, is designated as 

17 a no-discharge zone (EPA  2010c). 

18 The western shoreline of th  Li e Mineral Arm includes structures that are used for recreational 

19 activities (qu pub  recreati al areas), high-intensity public recreation activities, and low-

density re dential purpos  The w tern shore of the Little Mineral Arm also includes a private 

21 airfield. e entire western ninsula of the Little Mineral Arm uses septic tanks for wastewater 

22 disposal. Al  the residen al area in the southern end of the Little Mineral Arm (Simmons 

23 Shores subdivisi ) ha  septic tanks for wastewater disposal (Southwest Water Company, 

24 2010b). In 2001, a Regional Sewer System Study was conducted around Lake Texoma to assess 

the existing conditions, project future needs, and analyze institutional options that could possibly 

26 improve conditions and satisfy demands.  This study found that aging septic systems 

27 accompanied by poor soils and lack of wastewater disposal alternatives are contributing factors 

28 to water quality degradation in the Little Mineral Arm watershed (USACE, 2001).  Section 3.9.4 

29 of this report further explains the institutional options that were evaluated in the Regional Sewer 

System Study to resolve this problem. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The Grayson County Health Department (GCHD) is the local septic system permitting authority 

2 around Little Mineral Arm.  A notice was posted by GCHD in early 2011 stating that all 

3 homeowners with septic systems must submit a signed maintenance contract or certificate of 

4 self-maintenance training completion within 120 days to comply with TCEQ regulations.  This is 

a sign that GCHD is taking action in attempt to improve the septic system status within their 

6 jurisdiction, but without plans for enforcement the results are difficult to project.   

7 The proposed conveyance land is undeveloped. The northern tip  the Little Mineral Arm 

8 includes a commercial private marina (Grandpappy Point Marina) ith c cessions, boat houses, 

9 and boat docks. The marina is active and licensed under Tex s Pollutant Di arge Elimination 

System (TPDES) permit no. TX0127396.  The marin  operates under the li nse name of 

11 Commodore Marine, Limited (EPA, 2010c).  Acco ng to the CEQ, the Grandpappy Point 

12 Marina has an active wastewater permit (WQ0014 840 ), a stormwater water permit 

13 (TXR05V542), and a petroleum storage tank registration fo hree tanks (no. 9724). The tanks 

14 are for petroleum and diesel, for a total of 1 98 gallons. resently, there are no major 

violations under the permitted operations (T EQ, 20 b) he Pottsboro WWTP is located on 

16 County Line Road at Little Min l Creek, ap imately 1.6 miles north of the intersection of 

17 F.M. Road 120 and F.M  Road 996  and appr ximately 0.5 mile east of F.M. Road 120 in 

18 Grayson County, Tex  The Pott oro WWTP plant operates under the TPDES permit no. 

19 WQ0010591001. The P bo  WWTP is currently permitted for a maximum of 350,000 

gallons per day of Pott ro, 2010; Vaden, 2011).  The effluent is discharged into Little 

21 Mineral C ek that drain nto Lak  Texoma.  The WWTP accepts residential wastewater from 

22 surround g residential sub visions that are not on septic systems.  From January 2008 to 

23 December 2 0, the Pottsb ro WWTP has had five noncompliance quarters for the treated 

24 discharge. The l gest n ncompliance took place February 2010 for total ammonia nitrogen, in 

which a release of 6,6 5 lbs per day exceeded the 0.5255 lbs per day limit (EPA, 2010c). 

26 3.6.3 Chloride Control 

27 Dissolved Solids 

28 “Dissolved solids or salts are impurities that occur in all natural waters because of weathering of 

29 rocks and soils. TDS or salinity increases as waters move over land surface and through soils 

DRAFT

3-54 




 

  

 

 

 

 

5 

 

 

  

 

10 

 

  

  

 

15 

  

  

 

 

  20 

 

 

 

 

25 

 

 

 
 

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 and underground” (Wurbs, 1997).  The EPA’s secondary drinking water standard recommends 

2 limits for TDS, chloride, and sulfate concentrations of 500 mg/l, 250 mg/l, and 250 mg/l, 

3 respectively (EPA, 2010b). These are recommendations based on health effects and taste 

4 preferences. Conventional water treatment does not remove salinity.  In irrigation water, 

“acceptable salt concentrations vary greatly depending on the type of crop, soil conditions, 

6 climate, and the relative amounts and timing of precipitation versus supplemental rainfall” 

7 (Wurbs, 1997).  “Control measures are concentrated around sources of t contamination in the 

8 Red River Basin and include a variety of mechanisms including rin kes, low-flow collection 

9 dams, deep-well injection, and pipeline transfer to man-made brine lak  Projected results 

include reducing concentrations of chloride and sodium” (M be, 2002).   

11 “Some concerns have been voiced about possible ef cts of the loride control project on the 

12 quality of Lake Texoma’s waters and the economically i por nt striped bass fishery it supports. 

13 Laboratory and field evidence suggests that salinity leve  can affect the settling rates of 

14 suspended clay particles” (Mabe, 2002). he r ionship betw n TDS and turbidity in Lake 

Texoma reveals that a reduction in TDS would on te to a decrease in the lake’s 

16 sedimentation rate and, in turn  decrease i  th  percentage of non-algal turbidity removed 

17 (Schroeder and Toro, 199 ).  A re uction in he dissolved chloride concentration of Lake 

18 Texoma could contrib  to a decr se in the se imentation rates of suspended clays and an 

19 increase in turbidity. High  tu idity could, in turn, have a negative effect on the productivity, 

recreational val d enviro ental quality of the lake (Wurbs, 1997; Mabe, 2002).  “The 

21 project pr onents emph ze the b efits of the proposed salt control projects to municipal and 

22 agricultu l water supply” ( urbs, 1997). 

23 History and A thoriza n of the Chloride Control Projects  

24 “The U.S. Public Health Service initiated a study in 1957 to locate natural brine source areas and 

determine the contribution of brine sources to the Wichita River and Red River.  The USACE 

26 entered the study in 1959 and recommended measures to control the natural chloride sources” 

27 (USACE, 2003a). A timeline for the project can be constructed as follows.   

28 1957: U.S. Public Health Service is directed to locate major sources of natural chloride 
29 discharges. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 1959: Congress directs the USACE to determine if chloride sources can be controlled 
2 and, if so, to determine the costs and benefits of alternative control plans. 

3 1962: Experimental work at Estelline Springs (Area V in the upper Red River Basin) 
4 authorized. 

1964: An effective control plan at Area V is implemented.  Area V is used as an indicator 
6 of the potential for chloride control in remaining portions of the basin. 

7 1966: The USACE reported on chloride control plans for chloride ources in the Wichita 
8 River (Areas VII, VIII, and X). These plans were known as P rt I and were authorized 
9 by Congress the same year. 

1968: Pre-construction planning is started for Phase I. 

11 1970: Construction at other areas in the Red Rive  Basin (Part II) are auth ized, though, 
12 to date, construction on these areas has not bee nitiated. 

13 1972: Detailed studies for Phase I completed. 

14 1974: Funds allotted by the Water Resources Develop ent Act (Public Law 93-251) for 
construction at Area VIII and T usc  Brine Dispo l Reservoir.  (Truscott Brine 

16 Disposal Reservoir is a storage reser ir for c ted brine ) 

17 1976: In accordance with NEPA, a Fin l E vironmental Statement (FES) for the overall 
18 Red River Chloride C trol oject (RR CP) is completed. 

19 1977: FES for Phase I is file  with the E A in May 1977.  Construction on Area VIII 
begins. 

21 1978: The USACE re sts an economic re-analysis of the entire RRCCP. 

22 198  Congress a horizes rther construction on the Red River. 

23 1 7: Area VIII bec mes operational.  (Area VIII is currently seen as an indicator of the 
24 effe veness that ca  be realized with inflatable dam retention and pump-out collection 

techniq s.) 

26 1991: A sec  economic reanalysis is requested by the Office of the Assistant Secretary 
27 of the Army prior to construction of any other areas outside Area X. 

28 1993: Economic reevaluation completed in June confirming economic benefits. 

29 1994: A Supplemental Final Environmental Statement (SFES) is required to comply with 
the intent of NEPA due to changes in the proposed project. 

31 1995: A Draft Supplemental Final Environmental Statement (DSFES) was prepared and 
32 released to the public, but due to continuing changes in the proposed project no Final 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Supplemental Final Environmental Statement (FSFES) was coordinated or filed with the 
2 EPA. 

3 1997: Delay ordered in construction of chloride control project for economic reevaluation 
4 of Wichita River Basin.  This informal economic re-evaluation was completed in October 
5 1997 and indicated that a thorough reevaluation of the Wichita River Basin features was 
6 warranted based upon the project’s economic effectiveness. 

7 2003: FSFES for the Wichita River portion of the RRCCP was prepared and filed with 
8 the EPA. 

9 2003: A reevaluation of the Wichita River portion of the CCP was prepared and 
10 released for the Wichita River Basin. 

11 2004: A reevaluation of the Elm Fork, Area VI porti n of the RRCCP i equested by the 
12 Oklahoma Governor. 

13 2005: The Design Documentation Report (D R) for th  Wichita River portion of the 
14 RRCP is completed. 

15 2006: Reevaluation of the Elm Fork  Area VI portion f the RRCCP began. (USACE, 
16 2003a, 2003b, 2010e) 

17 2010-2011: Area VI studies are in pro ress, a d an E  i  being prepared. 

18 According to the USACE Tul  Di ict, “the r ommended plan for the Wichita River chloride 

19 control consists of the co inued ope tion of ex ing chloride control facilities, completion of 

20 other facilities under c structio umption of construction of additional authorized 

21 facilities with modifications USACE, 2010f). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 “Facilities where operation would continue consist of the following:  

2  The existing ring dike at Area V - Estelline Springs. 
3  The exiting brine collection area, Area VIII, and its pipeline to Truscott. 
4  The Truscott Brine Dam and Area VIII pipeline outfall evaporation field. 

Facilities where construction would be completed consist of the following:  

6  Brine collection area, Area X (Installation of pumps). 

7 Authorized facilities where construction should be resumed, con ngent on required funding, 

8 consist of the following: 

9  The Area X pipeline to Truscott. 

 Brine collection area, Area VII, and its pipeline t  Tru ott. 

11  The addition of evaporation fields at pipeline intakes a d outfalls at Area VII and Area X, 
12 and the intake at Area VIII” (USACE, 2 0f) 

13 Chloride Amounts 

14 “About 3,540 tons of chlori es ente d the Re  River per day before the Red River Chloride 

Control Project was star d. The an ual Red Riv r chloride load is greater than the amount of 

16 salt consumed by human  and a mals in  United States annually.  Operation of Area V, 

17 Estelline Springs  has stopped bout 240 tons per day from entering the Red River since January 

18 1964. Ope tion of Ar  VIII h  stopped about 165 tons per day from entering the Wichita 

19 River the Red River ownstream since May 1987.  The authorized but unconstructed 

features of e Red River hloride Control Project located in the Wichita River Basin are 

21 designed to rem ve an a ditional 244 tons per day from the Wichita and Red Rivers.  The 

22 Wichita River Basin loride control features would remove approximately 409 of 491 tons per 

23 day for control efficiency of 83%” (USACE, 2010f). 

24 3.6.4 Shoreline Erosion and Sedimentation Rate 

Bank caving and sedimentation are natural problems that have occurred along the Red River for 

26 many years.  In an effort to minimize these problems, when the Lake Texoma pool is below an 

27 elevation of 640 NGVD, flood releases are gradually increased to the needed level at a rate of no 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 more than 7,500 cfs at one time and no more than 22,500 cfs in one day when possible (USACE, 

2 2010a). During shutdown of flood control operations of the lake, releases are regulated to 

3 minimize stream bank caving.  Bank erosion on the Red River also causes large amounts of 

4 sediment to be deposited in the river channel during a flood recession (USACE, 2010a). 

5 Flowing water typically has a higher sediment load, greater turbidity, and increased nutrients 

6 which favors higher plankton species richness.  The 1996 - 1997 USACE Lake Texoma Water 

7 Quality Survey, found the Red River and Washita River arms had gr ter species richness than 

8 the main lake body (Atkinson et al., 1999). 

9 The storage capacity of Lake Texoma has been reduced b  sedimentation.  “A ediment study 

10 was completed by the Texas Water Development B rd (TWDB), which compared the total 

11 volume of water storage available in Lake Texoma f m the ginal design in 1942, with the 

12 results of studies conducted in 1969, 1985, and 2002” (TW B, 2003).  Table 3.6.1 displays the 

13 rate of storage loss at the top of the power o  (617 ft NGVD) nce 1942. 

14 Ta e 3.6 
15 
16 V ume of L ke Texoma 

DRAFT
Year 19422 19693 19853 19923 20024 

Volume (acre-ft)1 3 2,293 2,688,411 2,580,389 2,534,958 2,516,232 

Percentage  lost 
(compa  to original 
desi 

14.2 17.6 19.1 19.7 

Sou : TWDB, 2003 

Notes
 

1 All re lts for total stor e at conservation pool elevation 617.0 ft
 
2 Origina sign
 
3 USACE su y

4 TWDB survey 


17 While there are some methodological differences between the USACE and the TWDB 

18 sedimentation survey methods, it appears that the storage capacity of Lake Texoma seems to be 

19 generally decreasing and may have been reduced by approximately 20%. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.6.5 Cultural Eutrophication 

2 As nutrients build up in a body of water, a natural process known as eutrophication can take 

3 place which stimulates growth of plant life and algal blooms.  When a waterbody is receiving 

4 elevated levels of nutrients specifically from human activities, resulting in excessive growth of 

plant life and algal blooms, it is called cultural eutrophication.  Eutrophication is not necessarily 

6 adverse, however, when the process is artificially initiated, lake inhabitant  can suffer.  As plant 

7 life and algal blooms increase in a waterbody, dissolved oxygen (DO  is consumed at a higher 

8 rate or biological oxygen demand (BOD).  As levels of DO in body f water are depleted, 

9 plants and animal species such as fish and mollusks can suffocate.  E ntually, as these 

organisms die, the remaining organic matter falls to the b ttom of the waterbod  and sediment 

11 starts to accumulate.  Eutrophication can also affect sthetic qu ties of drinking water (odor, 

12 taste, and color). 

13 Land upstream of Lake Texoma is used ma ly for agricultu l purposes including crop and 

14 livestock farming.  These land-uses tend to deliver e t d levels of nutrients such as nitrates 

and phosphates to waterbodies. The National utr phication Survey conducted by EPA in 1977 

16 identified Lake Texoma as utroph  i.e., we  supplied with nutrients and quite productive. 

17 According to the 2008-2 09 Oklahoma Lakes Rep rt developed by OWRB through BUMP, the 

18 trophic state index (TSI) Lake exom , d using Carlson’s Chlorophyll-a TSI, was 56, 

19 which classifies it as eutroph  indicative of high levels of nutrients and productivity.  This is 

similar to e TSI fr  previ  years indicating no significant increase or decrease in 

21 product ty has occurred ce previous evaluations.  In addition, the DO measured in Lake 

22 Texoma wa  considered insu ficient for support of fish and wildlife propagation (OWRB, 2009). 

23 Appendix F inc des all d a from the 2008-2009 Oklahoma Lakes Report.   

24 3.6.6 Pesticides 

“The term “pesticide” is a composite term that includes all chemicals that are used to kill or 

26 control pests. In agriculture, this includes herbicides (weeds), insecticides (insects), fungicides 

27 (fungi), nematocides (nematodes), and rodenticides (vertebrate poisons)” (NRMED, 1996).   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 About 70-80% of pesticides used today are used for agriculture (USGS, 1999).  Agriculture has 

2 been identified as the leading source of national water quality degradation in rivers, streams, and 

3 lakes (USDA, 2003). However, the extent and magnitude of water quality impairment caused by 

4 agriculture is difficult to assess because of its nonpoint source nature.   

Point source discharges are controlled through the National Pollutant Discharge Elimination 

6 System (NPDES) implemented through Texas and Oklahoma as the TPD S and the Oklahoma 

7 Pollution Discharge Elimination System (OPDES).  The U.S. EP  developed a Pesticide 

8 General Permit (PGP) that requires a NPDES permit for the appli tion pesticides to, over, or 

9 near waters of the United States by 9 April 2011 (EPA, 2010a) 

The TCEQ has also begun to regulate concentrated ani al feeding operations (CAFO) through a 

11 general water quality permitting program.  Each per itted C O is required to develop and 

12 maintain a Pollution Prevention Plan (PPP) by the TCEQ FO Regulations. Other significant 

13 users of pesticides are home owners an  g lf courses.  G f courses typically develop an 

14 integrated pest management (IPM) plan  develop  most efficient strategies to handle 

pesticide and herbicide use, but there are no gul tions that specifically require an IPM plan. 

16 All the major sources of pes ides o ur from npoint sources, which are difficult to quantify 

17 and control. 

18 Lake Texoma, Red River, d he Washita River are currently not listed as being affected by 

19 pesticides tha mit  consum tion of fish according to the current advisories posted by the 

Texas De rtment of Stat  Health S vices (TDSHS). 

21 Historical s dies have bee  completed in Lake Texoma and have found concentrations of 

22 pesticides in fish issue an  sediments.  One such study conducted in 1979 found that 71% of the 

23 sampled fish had d table levels of 2,4-dichlorophenoxyacetic acid (2,4-D), with the largest 

24 amount being 1,888 μg/kg, and 85% of the fish contained detectable concentrations of  2,4,5

trichlorophenoxyacetic acid (2,4,5-T), with a maximum of 11,063 μg/kg. The mean content of 

26 2,4-D in the sediment samples was 284 μg/kg, and the maximum was 844 μg/kg. 2,4,5-T 

27 averaged 861 μg/kg and was as high as 2,197 μg/kg. These chlorophenols are now banned from 

28 use (Hunter and Carroll, 1982). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 In 1990, Lake Texoma was sampled for pesticides in water near U.S. 377 at Station 10131.  All 

2 sampling results were marked with a less than sign indicating the values were less than the 

3 identified value. The highest reported value in water was less than 0.315 μg/L for malathion. 

4 All other values for other pesticides were reported at less than 0.05 μg/L. 

In a consequent sampling in 1993 at Station 10131, pesticides were sampled in sediments near 

6 U.S. 377 in Lake Texoma. All sampling results were marked with a less th n sign indicating the 

7 values are less than the identified value.  The highest reported sedim nt values were less than 

8 4,473 μg/kg for toxaphene, less than 2,546 μg/kg for malathi n, les han 2,511 μg/kg for 

9 chlordane, less than 1,166 μg/kg for diazinon, less than 320 μg/kg for pen hlorophenol, less 

than 164 μg/kg for methoxychlor, and less than 62.6 g/kg for aldrin. All er pesticides 

11 sampled in sediments were reported below 50 μg/kg 

12 A special study was completed by the TPWD in 2004 at L e Texoma near the dam at Station 

13 10128 that indicated all fish samples were es han the reportin  limit of 0.005 mg/kg for aldrin, 

14 chlordane(s), dieldrin, endosulfan sulfate, ed in, Gamm  BHC, heptchlor(s), hexachlorobenzene, 

methoxychlor, toxaphene, ichl rodiphenyldichloroethane (DDD), 

16 dichlorodiphenyldichloroethy ne (DDE), and dichlorodiphenyltrichloroethane (DDT).  All 

17 sample data from 1990 993, and 2 04 summar ed above were downloaded from the TCEQ 

18 Surface Water Quality In rmatio yste  i  included in Appendix F as data files.   

19 Historical sam ing ults pre ted from research and sampling data indicate pesticides may 

have histo cally affected ke Tex a, but no current evidence has been identified that suggest 

21 the lake s been affected  more recent events with pesticides since more strict regulations 

22 have been en ted that ban nd restrict the use of pesticides.  The 2004 sampling of fish tissue 

23 indicated that th  fish mpled were not affected with concentrations of pesticides elevated 

24 above the reporting limit.   

3.6.7 Fertilizer and Nutrients 

26 Fertilizers are nitrogen- and phosphorus- rich compounds used to enhance plant growth.  When 

27 nutrients enter the aquatic ecosystems, they cause over-enrichment with phosphorus and nitrogen 

28 which can cause a wide range of problems, including toxic algal blooms, increased growth of 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 aquatic weeds (invasive vegetation such as hydrilla), loss of dissolved oxygen, fish kills (from 

2 toxicity of algae and low dissolved oxygen), loss of essential aquatic vegetation (typically 

3 crowded out by invasive vegetation), and loss of biodiversity.  Eutrophication caused by over

4 enrichment with phosphorus and nitrogen is a widespread problem across the country in rivers, 

lakes, estuaries, and coastal oceans. 

6 Phosphorus is generally the limiting nutrient in fresh water systems as app ximately 99% of the 

7 phosphorus in soils is unavailable for plant consumption and does not contribute to 

8 eutrophication.  By design, the phosphorus compounds in fert zers e highly soluble and 

9 contribute directly to plant growth, so these sources of phosph rus can contri te significantly to 

eutrophication (Bell and Koh, 2011). If the fertilizers are pplied just before irrig on or prior to 

11 large rainfall events, typically within 5 days, they ve a high hance of being dissolved in 

12 runoff and washed into streams and lakes. 

13 Sources of nutrients in Lake Texoma are p m ily attributed to gricultural practices, but leaking 

14 septic systems also contribute.   

Currently, the State of has no nu ical criteria for nutrients in the Texas 
16 Surface Water Qu ty Stand rds.  Nu ent controls do exist in the form of 
17 narrative criteri  watershed ules, and ntidegradation considerations. The 
18 TCEQ screens p sphorus r t  nitrogen, and chlorophyll monitoring data as a 
19 preliminary indica n  areas of po sible concern for the 303(d) listings of 

impaired waterbodies CEQ, 2010c).  

21 Fertilizers nd nutrients point-s rces are primarily regulated through point source programs 

22 such as e NPDES, TPDE  (Texas), and the OPDES (Oklahoma).  WWTPs are required to 

23 sample wast water prior to scharging to surface water according to TPDES permit regulations 

24 and these discha es ar  directly regulated by the TCEQ.  Nonpoint sources such as leaking 

sewer lines, septic t nks, golf courses, and agricultural discharges are not easily quantified. 

26 Nonpoint sources from agriculture operations remain the primary source of both phosphorus and 

27 nitrogen. As mentioned in Section 3.6.6, the TCEQ has begun to regulate CAFOs through 

28 general water quality permitting program.  Each permitted CAFO is required to develop and 

29 maintain a PPP by the TCEQ.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The water quality sample results presented in the 2008-2009 Oklahoma Lakes Report, developed 

2 by OWRB through BUMP, were collected throughout Lake Texoma and at the point of 

3 discharge into the lake from the Red River and the Washita River.  They report a range of total 

4 nitrogen (TN) from 0.24 mg/L to 1.41 mg/L with the highest value being reported at the Upper 

Red River Arm of Lake Texoma.  The maximum reported TN exceeded the EPA reference 

6 criteria for lakes and reservoirs of 0.492 mg/L and for streams of 0.507 mg/L by two-fold.  Water 

7 sampling results also indicate that total phosphorus (TP) ranges from 0 0 2 mg/L to 0.153 mg/L 

8 with the highest value being reported at the lower Red River Arm of  Texoma.  The reported 

9 TP did not exceed the TCEQ screening levels for lakes and r servoirs  0.18 mg/L and for 

streams of 0.80 mg/L, but did exceed the EPA reference riteria for lakes d reservoirs of 

11 0.0325 mg/L and for streams of 0.05 mg/L. 

12 3.6.8 Cyanobacteria and Cyanotoxins 

13 “Blue-green algae are also called cyanoba e  because they a  biologically similar to bacteria 

14 in many ways.  One characteristic of these yanobact  is their ability to form blooms so thick 

it appears that blue-green paint covers the s face f the water” (TPWD, 2011a).  Blue-green 

16 algae can produce Harmful A gal B oms (HA , which can prove harmful through reductions 

17 in DO and toxin release 

18 Approximately 20 freshwa r enera of blue-green algae are known to release a variety of 

19 harmful toxin  Blu reen alg  releases primarily Microcystin, which produces hepatotoxin. 

Ingestion f hepatoxin ca  cause l r damage or failure.  “In some cases, blue-green algae, 

21 particular Anabaena and Microcystis, can produce toxins that are poisonous to fish and 

22 wildlife” (TP D, 2011a) Four major chemical factors that influence HAB development are 

23 pH, nutrients (nit gen nd phosphorous), salinity, and trace metal inputs.  For the majority of 

24 freshwater blooms, the effect of pH, salinity, and trace metal changes on growth are minimal. 

Nitrogen and phosphorous loading dominate chemical algal growth” (Linkov et al, 2009). 

26 According to Clyde (2004), the algal assemblage present in Lake Texoma is dominated by blue

27 green algae (Cyanophyta), which comprised 82.1% of the assemblage total standing crop, with 

28 one species, Microcystis incerta, comprising 57.0% of the assemblage (Clyde, 2004).  This 

29 situation is typical of a temperate eutrophic lake.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The State of Oklahoma through its Water Watch HAB Project has implemented a program to 

2 coordinate data collection regarding HAB, establish a widespread HAB monitoring program, and 

3 provide outreach and education on cultural eutrophication and reduce its impacts.   

4 3.6.9 Golden Algae 

Freshwater HABs can be also be caused by golden algae.  Golden alga (Prymnesium parvum) is 

6 a naturally occurring microscopic flagellated alga that typically occurs i  saline (salty) waters.  It 

7 has invaded Texas waters since the mid-1980s.  In the 1990s it m e  northward into the Red 

8 River Basin and Canadian River basin. In 2004, golden algae caused fish ls in Lake Texoma 

9 (ODWC, 2010a). According to the TPWD, “in winter a d spring 2004, over 5 million fish 

were killed in Lake Texoma in the Red River Basin.  I  each of these fish kills, most of the fish 

11 killed were threadfin and gizzard shad, although othe ypes o  fish were killed, including gar, 

12 carp, buffalo, catfish, largemouth bass, white bass, strip  bass, warmouth, bluegill, crappie, 

13 drum, and sunfishes” (TPWD, 2010a).  A o i g to the 2002 TCEQ Water Quality Inventory, 

14 200 fish kills were reported in 1997 in the e t side of M 120 off the little Mineral Arm.  The 

cause was listed as a “disease” (TCEQ 2010d)   Ac ording to the TPWD algae status reports, no 

16 fish kills due to golden alga have o urred be een 2008 and 2010 at Lake Texoma (TPWD, 

17 2010b). “Golden algal b ooms typic ly occur in winter months, often leaving a golden yellow 

18 ring around the lake sh line” ( DWC, ). Golden alga is native to estuarine habitats 

19 around the world  Under cer n environmental stresses, this alga can produce toxins which can 

cause massi  fish and valve (i  clams and mussels) kills.  “The alga kills fish by releasing 

21 toxins i o the water that c se fish gills to bleed internally.  There is no evidence to suggest the 

22 toxins are a reat to human alth” (ODWC, 2010a). 

23 3.6.10 Total Max mu  Daily Loads 

24 According to the EPA Total Maximum Daily Loads (TMDL) (303d) website (EPA, 2011a), the 

CWA has two types of methods for protecting the nations’ water bodies/receiving waters.  One 

26 approach uses best available technology and is implemented through permitting systems such as 

27 Texas’s TPDES permit system.  This method relies on best available treatment technologies and 

28 is implemented as end-of-pipe limits in the TPDES permit system.  The other method is water 

29 quality based to preserve the desired use of the receiving water body.  The 303(d) program is a 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 core integral in the water quality based method.  Water quality standards define goals by 

2 designating uses (e.g. recreation, water supply, aquatic life, agriculture) for the water body and 

3 then by setting water quality criteria (e.g. pollutant loading limits) to protect the designated uses 

4 (EPA, 2011a). The CWA requires each state, authorized tribe, and territory to develop a 303(d) 

list every two years for water bodies that are impaired or that are in threat of becoming impaired. 

6 The water bodies listed on the 303(d) list are in need of a TMDL.  The TMDL calculates the 

7 maximum pollutant load the water body can receive and still maintain w r quality standards for 

8 its designated use and the TMDL allocates the pollutant load sources (EPA, 2011a). 

9 Sometimes conditions improve after 303(d) listing prior to TMDL dev pment or increased 

monitoring after listing indicates water bodies are not yet th atened (EPA, 201 ) 

11 The 2008 and 2010 Oklahoma Integrated Reports der the gu ance of the EPA and CWA 

12 provides the year 2010 303(d) list of impaired waterb dies Category 5) (ODEQ, 2008a and 

13 2010b). This Integrated Report provides an effective tool r maintaining high quality waters 

14 and improving the quality of waters of impaire r threatened water bodies.  The Integrated 

Report also provides water resources manag s and c ize ith detailed information about the 

16 waterbodies. The 2008 303(d) li  i  considere  Oklahoma’s official list of impaired waters until 

17 the 2010 303(d) list is appr ed by EP  Region 

18 The Oklahoma 2008 30 d) list h  fiv body identification (WBID) numbers for Lake 

19 Texoma (ODEQ  2008a).  A ording to the 2008 report, the overall status of Lake Texoma is 

Category 5 or all fiv  WBID mbers: The water quality standard is not attained for the 

21 designa d use. Lake Texo a’s designated use of Fish and Wildlife Propagation-Warm Water 

22 Aquatic C munity Subca gory was impaired according to the 2008 report.  The cause of 

23 impairment is ganic En hment and/or Oxygen Depletion.  According to the 303(d) standard, 

24 TMDLs are require he TMDLs are underway for the Upper and Lower segments of the Red 

River Arm of Lake Texoma and Lake Texoma waterbodies and would be scheduled for the 

26 Upper and Lower segments of the Washita Arm of Lake Texoma.  Table 3.6.2 and Table 3.6.3 

27 summarize Lake Texoma water quality assessment results for 2008. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.6.2 
2 
3 Water Quality Assessment Status Lake Texoma 303(d) Standard  

DRAFT
Designated Use Designated Use Status 

Aesthetic Aesthetic Value Good 

Agriculture Agricultural Good 

Fish and Wildlife Propagation-Warm Water 
Aquatic Community Subcategory 

Aquatic Life Harvesting Impaired 

Fish Consumption Aquatic Life Harv ing Not Assessed 

Primary Body Contact Recreation Recre ion N Assessed 

Public and Private Water Supply Publi Water Supply Not A sed 

Source: ODEQ, 2008b. 

4 Table 3.6.3 
5 
6 Causes of Impairmen  303 ) Standard L ke Texoma 

Cause of 
Impairment 

Cause of Impairment 
Group 

Desi nated Use(s) 
State TMDL 

Development Status 

Dissolved 
Oxygen 

Organic Enri ment/ 
Oxygen D letion 

Fish and W life Propagation – Warm 
Water Aqua  Community 

TMDL needed 

Source: EPA, 2011b. 

7 3.6.11 Mercury C ntent of ish 

8 “Mercur  is released into  atmosphere through man-made (mining, manufacturing processes, 

9 coal-fired tilities or indus ies) or natural processes (volcanoes or weathering of rocks)” 

10 (ODEQ, 2010   Although nitially considered as air pollution, mercury ends up in waterbodies 

11 due to rainfall and r ow. “In river and lake sediments, mercury can be converted to methyl 

12 mercury, which enters the food chain and accumulates most readily in predator species of fish.  It 

13 can then be passed to people who eat these fish” (ODEQ, 2010a). 

14 According to a report released 2010 by the Oklahoma Department of Environmental Quality 

15 (ODEQ), Lake Texoma was classified within the lakes with low mercury levels in fish (ODEQ, 

16 2010a). Fish from these lakes can be eaten often without excessive exposure to mercury. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.6.12 Groundwater 

2 Groundwater in the Lake Texoma region is not a primary source of drinking water due to 

3 availability of surface water.  Water quality in the Antlers formation of the Trinity Aquifer is 

4 generally good, with dissolved solids between 200 and 1,000 milligrams per liter.  Though the 

groundwater is high in TDS, it is considered an acceptable source of water for some due to lack 

6 of alternative sources. 

7 Shallow groundwater is located closer to the surface and is directly mp cted by septic tanks and 

8 surface water recharge. The current quality of shallow groundw ter is affe d by nutrient loads 

9 from septic systems.  A 2-year study conducted from 1999 o 2001 indicates t  the sources of 

nutrients to groundwater are higher in residential ar s than in agricultural area  (An et al., 

11 2005). 

12 3.7 BIOLOGICAL RESOURCES 

13 3.7.1 Land Cover 

14 Land cover refers to the physi al m rial at the urface of the earth and includes all the elements 

that cover the earth such s grass, as halt, trees, are ground, and water (Comber et al., 2005). 

16 Land cover was determ ed for a by field investigations and remotely sensed 

17 imagery.  The 2001 U.S. Ge ical Survey (USGS) National Land Cover Database (NLCD) for 

18 mapping zon  32, whi  is spec ic to Texas, Oklahoma, and Kansas, was used as a basis for 

19 creating  Lake Texoma sp ific land cover classification scheme.  The proposed imagery used 

in land co r classification as 2008 U.S. Department of Agriculture (USDA) National Aerial 

21 Inventory Pro am (NAI , Farm Service Agency (FSA) 1-meter, color-infrared aerial 

22 photography. 

23 A customized land cover analysis was performed for two different property parcels along the 

24 eastern shore of the Little Mineral Arm of Lake Texoma based on the current ownership of the 

properties. Land cover types, associated acreages, and land cover percentages for the proposed 

26 conveyance land are shown in Table 3.7.1. Similar information for the Preston Harbor 

27 Development Property is shown in Table 3.7.2.  Figures 3.7.1.1 through 3.7.1.5 depict the land 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 cover types presently occurring around Lake Texoma.  Figure 3.7.2 depicts the land cover types 

2 within the PHD. 

3 Existing land cover at Lake Texoma is composed of eight different cover types as defined in the 

4 following land cover descriptions: 

5 Open Water – All areas of open water, generally with less than 25 % cover, vegetation, or 
6 soil. This class is limited to Lake Texoma and its tributaries and xcludes upland water 
7 bodies such as ponds or upland aquatic areas. 

8 Aquatic Inland – All areas, natural or manmade, consist g of n tidal standing water 
9 surrounded by herbaceous vegetation.  This class is limited to upl d aquatic features 

10 such as ponds. 

11 Grasslands/Herbaceous – Areas dominated by grasses or herbaceous vegetation, 
12 generally greater than 80 % of total vegetatio  These as are not subject to intensive 
13 management such as tilling, but can be utilized r azing. This includes both native 
14 blackland prairie grasslands and non-native grasslan pecies. 

15 Mixed Upland Forest – Areas do inat  by trees, ge rally with 60 to 100% total 
16 vegetation cover. Within these areas rees gre han 5 meters tall are greater than 20% 
17 of total vegetation cover. Neither dec duous or everg en species are greater than 75 % 
18 of total tree cover. 

19 Bottomland Hardw ods –Th e areas c sist of frequently flooded, deciduous forest 
20 within the Buny n and White oro soil typ 

21 Developed (Imperv s over) – Includes areas with a mixture of constructed materials 
22 and veget ti n   Impe ous surfaces account for 20 to 100 % of the total cover.  These 
23 areas most com only ra e from single-family housing units to apartment complexes, 
24 ro  houses, comm cial/ind rial facilities, gravel and asphalt roads, and parking lots. 

25 Un nsolidated Sho  – Unconsolidated material such as silt, sand, or gravel that is 
26 subje  to inundatio  and redistribution due to the action of water.  Characterized by 
27 substrate  lacking getation except for pioneering plants that become established during 
28 brief period  wh n growing conditions are favorable.  Erosion and deposition by waves 
29 and currents p oduce a number of landforms representing this class. 

30 Barren/Disturbed Land – Barren areas (Rock/Sand/Clay) of bedrock, strip mines, gravel 
31 pits, and other accumulations of earthen material.  Generally, vegetation accounts for less 
32 that 15 % of total cover. 

33 Most of the land (84 %) within the proposed USACE conveyance property is covered by a mixed 

34 upland forest community.  Within the Preston Harbor Development Property, the predominant 

35 land cover type is a grassland/herbaceous community (67%).   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.7.1 
2 
3 Land Cover Proposed USACE Conveyance Lands (Approx. 635 acres) 

DRAFT
USACE Property 

Land Cover Class 
Land Cover 

(acre) 
Land Cover (%) 

Mixed Upland Forest (Deciduous/Evergreen) 531 84 

Grassland/Herbaceous 67 10 

Unconsolidated Shore 8 2 

Aquatic inland 0.22 

Bottomland hardwoods 0 3 

Barren/Disturbed Area 5 0.85 

Open Water 4 0.7 

TOTAL 63 100 

Source: WESTON, 2010 

4 Tab  3 .2 
5 
6 Land Cover Prest n Harbo  Development Property (Approx. 2,508 acres) 

Adj vate Land 

Land Co Class 
Land Cover 

(acre) 
Land Cover (%) 

Mixed Upland For (Decidu s/Evergreen) 638 25 

Grassland/Herbaceo 1,686 67 

Aq ic inland 83 3 

Develop  (Im rvious cover) 44 2 

Barren/Disturbed Area 58 3 

TOTAL 2,508 100 

Source: WESTON, 2010 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.7.2 Ecological Description 

2 Lake Texoma lies within the West Gulf Coastal Plain of North America which includes western 

3 Louisiana, eastern Texas, southeastern Oklahoma, and southern Arkansas (BRIT, 2009).  The 

4 vegetation of the West Gulf Coastal Plain is divided into four regions including Oak-Pine-

Hickory Forest, Longleaf Pine Forest, Post Oak Savanna, and Prairie.  Lake Texoma is located 

6 within the Prairie region that extends from Texas to Canada and cover  most of central North 

7 America, forming the western boundary of the West Gulf Coastal Pl  (BRIT, 2009). The U.S. 

8 Department of Agriculture, Forest Service classifies the area as b ng with  the Prairie Parkland 

9 Province of the Prairie Division (Bailey, 1995).  This prov nce is characteri d as a region of 

gently rolling to flat plains ranging from sea level t  1,300 ft and consists o  prairies and 

11 savannas (Bailey, 1995).  The area is dominated by arious sh t and medium to tall grasses, 

12 along with some hardy tree species adapted to fire and gra 

13 The Natural Resource Conservation Serv ce ( RCS) classifie the study area as an Eroded 

14 Blackland ecological site located within the 8-40” P  Major Land Resource Area (MLRA) 

086A, also referred to as the Northern Black nd rairie MLRA (NRCS, 2009).  The Historic 

16 Climax Plant Community HCPC) f Eroded Blackland is tall grass and mid-grass plant 

17 communities with a high diversity o orbs and oc asional woody shrubs and trees.  The area is 

18 within “a fire-influenced saic tallgrass d midgrass plant communities, interspersed with 

19 a high diversity f rennial f bs and occasional woody shrubs and trees,” (NRCS, 2009). The 

NRCS note  that, witho  fire, the ll grass species will decline and there will be an increase in 

21 compos on of mid-grasses  unpalatable forbs, and woody species.  This appears to project the 

22 existing con tions for the m ority of the study area. 

23 3.7.3 Vegetatio  R ources 

24 The vegetation resources of the proposed USACE conveyance property, the private land adjacent 

to the USACE property, and the area for the proposed wastewater treatment plant and collection 

26 line were mapped and assessed in detail.  A description of the proposed wastewater treatment 

27 plant is provided in Section 4. Information on regional vegetation was gathered from available 

28 literature, on-line databases, and Federal and State websites in Texas and Oklahoma for the Lake 

29 Texoma area.  The properties and respective vegetation types are described below and shown in 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Figures 3.7.1 and 3.7.2. Detailed descriptions of the different habitat types are presented in 

2 Appendix G and summarized in the following sections.  Approximately 760 species of plants 

3 have been recorded for the Lake Texoma area, and are listed in the Botanical Inventory of Lake 

4 Texoma provided in Appendix G. 

Vegetation Communities on Proposed Conveyance Lands 

6 The proposed USACE conveyance property is dominated by upland f est. Most of the area 

7 from elevation 619 (NGVD) to the top of the flood control pool (el a n 640 NGVD) contains 

8 sparse vegetation due to operation of the flood control pool of the lake.  Fro  the top of the flood 

9 control pool to the current boundary of the USACE roperty, there are four vegetative 

communities that include a small remnant of bottoml nd hardwoods (BLH), two very narrow 

11 riparian zones, an upland forest complex intersperse  with s all native grass savannas, and 

12 grassland communities.  The upland forest complex comp s most of the area on the USACE 

13 property, as shown in Table 3.7.1 and del e d in Figure 3.7   The small remnant of BLH is 

14 located just downstream of the Texas F.M. R ad 408 dge and is dominated by species such as 

sycamore (Platanus occidentalis), bur oak (Qu rcus macrocarpa), green ash (Fraxinus 

16 pennsylvanica), box elder (A r neg do), and road leaved uniola (Chasmanthium latifolium). 

17 This site appears to have been disturb d by bridge nd/or road construction activities in the past.   

18 Two small riparian zones yi g in width from 1 to 3 meters exist along the upper reaches of 

19 Little Mineral d at lea  one tributary.  Some of the more common species in this zone 

include le d plant (Ampo ha fruit sa), sedges sp., horsetail (Equisetum sp.), cardinal flower 

21 (Lobelia rdinalis), water llow (Justicia americana), and black willow (Salix nigra). This 

22 vegetative co munity is ve  small in width and appears to be heavily influenced by operation 

23 of the project for ood ntrol. As shown in Table 3.7.1 and Figure 3.7.2, a few small native 

24 grassland savannahs (67 acres) are interspersed throughout the upland forests.   

The proposed conveyance lands generally consist of somewhat level areas near the Government 

26 fence line, with steeper slopes toward the lake.  The areas of more level terrain are composed of 

27 upland forests interspersed with native grass savannahs, while the steeper slopes are more mesic 

28 and dominated by an upland forest classified as a cedar elm-oak forest (University of Tulsa, 

29 1971). The areas of more level terrain are composed of tree species such as cedar elm (Ulmus 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 crassifolia), post oak (Quercus stellata), black oak (Quercus velutina), Osage orange (Maclura 

2 pomifera), upland ash (Fraxinus sp.), eastern red cedar (Juniperus virginiana), hackberry (Celtis 

3 occidentalis), and Mexican plum (Prunus mexicana). The steeper sloped areas are more mesic 

4 and are dominated by species such as Northern red oak (Quercus rubra), chinkapin oak (Quercus 

muehlenbergii), and Texas oak (Quercus shumardii microcarpa). The understory is composed 

6 of species such as coral berry (Symphoricarpos orbiculatus), red bud (Cercis candensis), rough 

7 leaved dogwood (Cornus drummondii), poison ivy (Rhus radicans), gre  briar (Smilax glauca), 

8 prickly ash (Zanthoxylum americanum), and American beautyberry ( licarpa americana). 

9 The native grass community is small and is becoming do inated by wo dy species.  It is 

composed of species such as switch grass (Panicum gatum), big bluestem (Andropogon 

11 gerardii), little bluestem (Schizachyrium scoparium) lver bluest m (Bothriochloa laguroides), 

12 Johnson grass (Sorghum halepense), annual ragweed (Am ro  artemisifolia), dotted gayfeather 

13 (Liatris punctata), black Sampson (Echinacea angustifo ), serecia lespedeza (Lespedeza 

14 cuneata), Maximillian sunflower (Helianth s m miliana), ann l brome (Bromus japonicus), 

common broomweed (Gutierrezia dracunculo des), bu erf y ilkweed, and Illinois bundleflower 

16 (Desmanthus illinoensis). A d iled listing p ies for the Proposed Action area and Lake 

17 Texoma is shown in the Bo nical Inv ntory of L ke Texoma provided in Appendix G. 

18 Vegetation Communi es on P vat erty 

19 The private p p y act adj nt to the proposed conveyance property, as shown in Table 

3.7.2, is c ered by a mix re of gr sland/herbaceous vegetation (67%).  Much of the southern 

21 end of th roperty shows ev dence of having been farmed in the recent past and can presently be 

22 characterized  a mid to sh t grass community rapidly being converted into a shrubland.   

23 The central and nor n portions of the private property show evidence of having been heavily 

24 disturbed. In the past, these areas were commercially mined for gravel and several ponds exist 

that were created by mining activities.  A large portion of the commercially mined area was 

26 reclaimed and planted to various species of grasses.  The vegetation within the reclaimed area is 

27 composed of species such as bermuda grass (Cynondon dactylon), old world bluestem 

28 (Bothriochloa ischaemum), cocklebur (Xanthium strumarium), annual ragweed (Ambrosia 

29 artemisifolia), crabgrass (Digitaria sanguinalis), honey locust (Gleditsia triacanthos), common 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 broomweed (Gutierrezia dracunculoides), cottonwood (Populus deltoides), black willow (Salix 

2 nigra), snow-on-the-mountain (Euphorbia marginata), eastern red cedar (Juniperus virginiana), 

3 silver bluestem (Bothriochloa laguroides), giant ragweed (Ambrosia trifida), and persimmon 

4 (Diospyros virginiana). 

More recently, much of the central area has been cleared and developed with roads and several 

6 large ponds or lakes, as shown in Figure 3.7.2.  The disturbed area contai  most of the species 

7 found within the previously mined area as well as species such as hickasaw plum (Prunus 

8 angustifolia), smooth sumac (Rhus glabra), winged elm, Vir nia eper (Parthenocissus 

9 quinquefolia), buffalo bur (Solanum rostratum), American p keweed (Phyt acca americana), 

blue wild indigo (Baptisia australis), and buttonbush (Ce alanthus occidentalis) 

11 Vegetation Communities Associated with Prop sed W stewater Treatment Plant 
12 and Pipeline Route 

13	 The locations of the proposed wastewater atm t plant and co ction line are shown in Figure 

14	 3.7.3. The proposed collection line begins ar the m  of the private property and extends 

southward near Kelso Road where it turns e t d intersects Texoma Road (F.M. 84).  The 

16 collection line then proceed outhea  along F.M Road 84 for several miles, and turns eastward 

17 to the proposed wastew er treatmen  plant locat  near the upper end of Lake Randell. Lake 

18 Randell is located on Sha ee C k and is ed by the City of Denison.  The lake is used as a 

19 source of water ply for t  City of Denison and receives pumped raw water from Lake 

Texoma.   

21 Approxim ly 90% of the c lection line that would be located on the private property is within 

22 the Mixed Up d Forest (D ciduous/Evergreen) and Grassland/Herbaceous cover types (Figure 

23 3.7.3). The line ul  cross some native prairie along Kelso Road.  The portion of the line 

24 running from F.M. Road 84 to the upper limits of the City of Denison’s property around Lake 

Randell follows existing road right-of-ways; uses vary from agriculture fields to grasslands, to 

26 mowed yards. The right-of-way for the pipeline to the proposed wastewater treatment plant on 

27 the Lake Randell property would run for over a mile through a mature upland forest composed of 

28 species similar to those located on the USACE property at Lake Texoma.  The vegetation 

29 communities associated with the wastewater treatment plant and collection line with a 200 foot 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 right-of-way are delineated in Table 3.7.3, Vegetation Communities of the Proposed Wastewater 

2 Treatment Plant and Collection Line with a 200-foot Buffer. 

3 Table 3.7.3 
4 
5 Vegetation Communities of the Proposed Wastewater  
6 Treatment Plant and Collection Line with a 200-foot Buffer 

Source: WESTON, 2010 

7 Lake- Wide Vegetation Com nities 

8 The vegetation resource  of the USA E lands su unding all of Lake Texoma were mapped in 

9 the same manner as the getatio  aroun  Little Mineral Arm of the lake.  The vegetative 

10 communities were derived fr  U.S. Department of Agriculture, Farm Service Agency, NAIP 

11 2008 digital erial imag y using mage processing and unsupervised classification techniques. 

12 The res s of the vegetativ  mapping lake-wide are shown in Figures 3.7.1.1 through 3.7.1.5 and 

13 Table 3.7.4 

14 DRAFT
Classification Type Acres Land C ver % 

Mixed Upland Forest (Deciduous/Evergreen) 32 

Grassland/Herbaceous 83 62 

Aquatic Inland 8 6 

Developed(Impervious Cover) 3 2 

Barren/Disturbed Area 7 6 

Total 133 100 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.7.4 
2 
3 Vegetation Communities of Lake Texoma on USACE Lands 

DRAFT
Classification Type Acres 

Mixed Upland Forest (Deciduous/Evergreen) 65,118 

Grassland/Herbaceous 16,193 

Unconsolidated Shore 3 0 

Aquatic Inland 99 

Developed (Impervious Cover) 2,235 

Open Water 87,342 

Bottomland Hardwoods 19,446 

Barren/Disturbed Area 5,710 

Active Agricultural La d 5,456 

Total 205,570 

Source: WESTON, 2010 

4 The mixed upland fore  biome is c mposed of proximately 65,118 acres and is the largest 

5 vegetation component on SACE ands.  W  all the designated upland forest is similar, some 

6 variation in spe i  composi n occurs due to variations in soil types, slope, and moisture 

7 availability  They have en cha cterized as uplands occurring on sandy soil, sandy ravines, 

8 uplands n silty and/or cla  soils, and ravines on limestone or clay formations (University of 

9 Tulsa, 1971   The Universi  of Tulsa resource listed 164 total species associated with upland 

10 habitats.  A com lete list f vegetative species known or expected to occur in the upland forest 

11 habitats at Lake Tex ma is presented in the Botanical Inventory for Lake Texoma, provided in 

12 Appendix G. 

13 Bottomland hardwoods comprise approximately 19,446 acres of USACE lands at the lake, and 

14 are the second largest vegetative component on USACE lands.  They are also one of the most 

15 valuable habitats around the lake for wildlife species.  They are located primarily on USACE 

16 lands in the upper reaches of the Red and Washita Rivers and upper reaches of major tributaries 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 (Figures 3.7.1.1 – 3.7.1.5). A total of 220 plant species have been reported to occur in this biome 

2 at Lake Texoma (University of Tulsa, 1971).  A complete list of vegetative species known or 

3 expected to occur in the lake area is provided in the Botanical Inventory for Lake Texoma 

4 (Appendix G). 

Approximately 16,193 acres were classified as a grassland/herbaceous vegetative community. 

6 This biome is the third largest vegetative component of USACE lands.  It  composed primarily 

7 of native prairies and areas of old field succession, and were probably more prevalent at the time 

8 of impoundment than at present.  Much of what appears to be ol  grass ds or old agricultural 

9 fields are being rapidly invaded with tree species such s eastern red dar, persimmon 

(Diospyros virginiana), cedar elm, slippery elm (Ulmu rassifolia), and Osag range. This 

11 transition is noticeable within the study area and lake ide, and is obably due to suppression of 

12 fire and lack of periodic burning. This biome is quite di rse nd has the largest total number of 

13 species of the three major vegetative communities.  A total f 347 different vegetative species 

14 have been recorded as occurring in this bio e (U rsity of Tuls  1971). 

Approximately 3,077 acres of unconsolidat d sh reline exist around the lake.  It consists 

16 primarily of sand, silt, and r k. In allow pro cted areas, species such as black willow, sand 

17 bar willow, buttonbush nd salt ced  have beco e sporadically established, but their viability 

18 appears to be dependent on op tion  l ke and stability of water levels.  They are most 

19 prevalent in the upper reache the lake and the delta regions of the Red and Washita rivers. 

The rema nder of USAC  proper  is composed of approximately 2,235 acres classified as 

21 develope impervious cove  5,700 acres classified as barren/disturbed, and 5,456 acres 

22 classified as a ive agricultu e.  The developed/impervious areas consist largely of features such 

23 as roads, building  and parking lots.  The barren/disturbed areas contain little vegetation and 

24 may consist of rock outcrops, sandy areas, or construction scars.  The 5,456 acres of agriculture 

lands consist of areas farmed for wildlife or USACE agriculture and grazing leases that are 

26 planted to crops such as winter wheat, milo, corn, or hay grazer.  They may also contain areas 

27 that are mowed and bailed for hay.   

28 At the time of construction and impoundment of the lake, most of the private lands around the 

29 lake’s perimeter did not contain the native vegetation and habitats historically present in the area. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The majority of the land had been converted to farm and ranch lands.  As Lake Texoma has 

2 become more popular for water oriented recreation, the use of perimeter lands around the lake 

3 has changed.  To support the approximately 6 million annual visitors and accommodate year

4 round residents, homes, cottages, hotels, and camping areas were constructed.  Some of these are 

5 located in designated commercial concession areas, but most are located on lands that were once 

6 rural and were subsequently subdivided into smaller tracts for housing development.  Many 

7 tracts are located immediately adjacent to USACE property, while othe  have been developed 

8 up to a mile or further from the lake.  As shown in Table 3.7.5, ap imately 20,000 acres of 

9 land within a mile of the USACE property surrounding Lake exoma i urrently developed 

10 land. 

11 Approximately 30,000 acres within a mile of t  USACE and are agricultural lands. 

12 Approximately 88,000 acres within a mile of the USACE nd re upland forest. 

13 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.7.5 
2 
3 Land Cover Class Within 1-Mile Radius of Lake Texoma USACE Property 

DRAFT
One Mile Radius Land Cover Acreage 

Land Cover Class Acres 

Open Water 2,615 

Developed, Open Space 14,03 

Developed, Low Intensity 2,323 

Developed, Medium Intensity 484 

Developed, High Intensity 105 

Barren Land 473 

Deciduous Forest 82,894 

Evergreen Forest 6,731 

Mixed Forest 34 

Herbac 95,903 

H y/Pasture 29,437 

ivated ps 11,067 

Woody Wetlands 48 

E rgent He ceous Wetlands 56 

Tota  246,209 

Sou : WESTON, 2011 

4 The fragmentation and conversion of rural lands surrounding Lake Texoma and throughout 

5 Texas is prevalent. According to the U.S. Department of Agriculture, the conversion of rural 

6 land to urban uses in Texas from 1982 to 1997 exceeded 2.6 million acres, and the annual rate of 

7 conversion from 1992 to 1997 nearly doubled from the previous 10 years (USDA, 2007).  For 

8 the state of Oklahoma, the conversion of rural land was not as significant as Texas (13,400 acres 

9 for the period 1982-1997), with a percentage increase of 20.9 for the same time period (USDA, 

10 2007). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.7.4 Wildlife Resources at Lake Texoma 

2 Wildlife present within the Proposed Action area and on USACE project lands surrounding Lake 

3 Texoma is dependent upon the quantity, quality, and types of existing habitat(s).  The following 

4 sections describe the wildlife species associated with the various identified habitat types.   

Mammals 

6 Lake Texoma has a diverse population of mammals.  Over 57 speci  of mammals have been 

7 documented as occurring in the Lake Texoma area (University of ulsa, 971). A complete list 

8 of mammalian species documented or expected to occur in the area is sh n in the Animal 

9 Species Inventory of Lake Texoma, provided in App dix G. Some of the ore common 

species expected to occur in the upland forest are nclude th  eastern cottontail (Sylvilagus 

11 floridanus), opossum, (Didelphis marsupialis), armadill  (D ypus novemcinctus), deer mouse 

12 (Peromyscus maniculatus), brush mouse (Peromyscus b lei), and cotton rat (Sigmodon 

13 hispidus). Some of the species commonly asso d with both pland forest and bottomland 

14 hardwood habitats include the gray squirrel Sciurus arol sis), fox squirrel (Sciurus niger), 

raccoon (Proycon lotor), striped nk (Mephi  mephitis), and bobcat (Lynx rufus). Examples 

16 of species more restricted to the b omland rdwood habitats include the beaver (Castor 

17 canadensis), muskrat ( ndatra zibe cus)  and swamp rabbit (Sylvilagus aquaticus). Some of 

18 the more common species so ated with grassland habitats include the thirteen lined ground 

19 squirrel (Citell emlinea s), prairie pocket gopher (Geomys bursarius), badger (Taxidea 

taxus), an  the coyote (C is latra )   The white-tailed deer (Odocoileus virginiana) and feral 

21 wild hog  (Sus scrofa) are p obably the largest mammals occurring in the area.  Since they are 

22 highly mobil  they can utili  all the different habitat types.   

23 Mammalian species t have historically occurred in the past, but which are probably no longer 

24 present or extremely rare include the red wolf (Canis niger), gray wolf (Canis lupus), black-

footed ferret (Mustela nigripes), and the mountain lion (Felis concolor). 

26 Amphibians and Reptiles 

27 Lake Texoma has a diverse population of amphibians and reptiles due in part to its geographical 

28 location and diversity of habitat types.  A total of 57 species of reptiles and 22 species of 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 amphibians have been recorded for the area (University of Tulsa, 1971).  A complete list of these 

2 species occurring in the study area is shown in the Animal Species Inventory of Lake Texoma 

3 provided in Appendix G. Many of the reptile and amphibian species are dependent upon water. 

4 Examples of reptile species common to the lake, bottomland hardwoods, and wetland type of 

habitats include most of the turtle species such as the cooter (Pseudemys floridana), common 

6 snapping turtle (Chelydra serpentine), spiny softshell (Trionyx spiniferus), and smooth softshell 

7 turtle (Trionyx muticus). 

8 Some of the more common species of water snakes include e co nmouth (Agkistrodon 

9 piscivorus), blotched watersnake (Natrix erythrogaster), diamondback tersnake (Natrix 

rhombifera), and the midland watersnake (Natrix sipedon) 

11 Amphibian species associated with the lake, wetla ds, and ottomland hardwood habitats 

12 include the small-mouth salamander (Ambystoma texan m), tiger salamander (Ambystoma 

13 tigrinum), dwarf siren (Siren intermed ), leopard frog ana pipiens), bullfrog (Rana 

14 catesbeiana), and crawfish frog (Rana areol a). 

Examples of reptiles commonl ciated wi  upland habitats include the Western box turtle 

16 (Terrapene ornate), box t tle (Terra ne carol a), garter snake (Thamnophis sirtalis), ribbon 

17 snake (thamnophis pr mus), rou  green snak  (Opheodrys aestivus), and the copperhead 

18 (Agkistrodon contortrix). a ples of amphibian species associated with the upland habitats 

19 include the A rica ad (Buf  americanus), Great Plains toad (Bufo cognatus), Gray tree frog 

(Hyla ves lor), and the c rus frog Pseudacris triseriata). 

21 Examples o  lizard and snak  species commonly associated with grassland habitats include the 

22 collard lizard ( otaphyt  collaris), Texas horned lizard (Phrynosoma cornutum), six-lined 

23 racerunner (Cnemid orus sexlineatus), little brown skink (Lygosoma laterale), Great Plains rat 

24 snake (Elaphe guttata), Prairie kingsnake (Lampropeltis calligaster), speckled kingsnake 

(Lampropeltis getulus), and the timber rattlesnake (Crotalus horridus). 

26 Birds 

27 Lake Texoma has a large number of resident and migratory bird species using the various 

28 habitats around the lake. Since many of the migratory species are associated with the two 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 National Wildlife Refuges located on USACE lands at Lake Texoma they are discussed in detail 

2 in Section 3.7.9. A total of 338 species of birds have been recorded to occur at Hagerman 

3 National Wildlife Refuge (USFWS, 2010a).  Over 300 species of birds were recorded for the 

4 Lake Texoma area (University of Tulsa, 1971, USFWS, 2010a).  A compilation of all avian 

species recorded for the area is shown in the Animal Species Inventory of Lake Texoma 

6 provided in Appendix G. Birds are highly mobile and may travel great distances in relatively 

7 short amounts of time.  Their mobility also enables them to transcend h bitat boundaries easily 

8 or use multiple habitats.  Consequently, they may be reported from eral types of habitats or 

9 locations. 

Numerous species of waterfowl, shore birds, and wadin  birds have been repor d to use Lake 

11 Texoma and its associated wetlands.  Some of the ore comm  species using these habitat 

12 types include the common loon (Gavia immer), Pied-bi d be (Podilymbus podiceps), great 

13 blue heron (Ardea Herodias), little blue heron (Florida cae lea), common egret (Casmerodius 

14 albus), killdeer (Charadrius vociferous  sp d sandpiper (Actitis macularia), greater 

yellowlegs (Totanus melanoleucus), lesser y lowleg  (To s flavipes), short-billed dowitcher 

16 (Limnodromus griseus), sande li  (Crocethi ba), herring gull (Larus argentatus), white 

17 pelican (Pelecanus erythro ynchos), ouble cre d cormorant (Phalacrocorax auritus), Canada 

18 goose (Branta canade is), snow ose (Chen perborean), mallard (Anas platyrhynchos), 

19 gadwall (Anas strepera), g n- nged teal (Anas carolinensis), blue-winged teal (Anas discors), 

wood duck (Ai a)  comm n coot (Fulica americana), northern harrier (Circus hudsonius), 

21 belted kin isher (Mega yle alcy n), fish crow (Corvus ossifragus), ring billed gull (Larus 

22 delaware sis), Franklin’s g ll (Larus pipixcan), common tern (Sterna hirundo), least tern 

23 (Sterna albif ns), sharp-tai d sparrow (Ammodramus bairdi), and red wing blackbird (Agelaius 

24 phoeniceus).  Bo  the b ld eagle (Haliaeetus leucocephalus) and Osprey (Pandion haliaetus) 

occur around the lak  and utilize the lake for fishing and trees adjacent to the shoreline for 

26 perching and roosting. 

27 Examples of bird species that utilize both upland and bottomland habitats include the barn owl 

28 (Tyto alba), barred owl (Strix varia), great horned owl (Bubo virginianus), Mississippi kite 

29 (Ictinia mississippiensis), red-shouldered hawk (Buteo lineatus), red-shafted flicker (Colaptes 

cafer), pileated woodpecker (Dryocopus pileatus), red-headed woodpecker (Melanerpes 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 erythrocephalus), blue jay (Cyanocitta cristata), Carolina chickadee (Parus carolinensis), tufted 

2 titmouse (Parus bicolor), mockingbird (Mimus polyglottos), wood thrush (Hylocichla 

3 mustelina), cardinal (Pyrrhuloxia cardinalis), painted bunting (Passerina ciris), and tree sparrow 

4 (Spizella arborea). Some of the species utilizing both the upland and grassland habitats include 

the bobwhite (Colinus virginianus), wild turkey (Meleagris gallopavo), red-tailed hawk (Buteo 

6 jamaicensis), and common crow (Corvus cryptoleucus). 

7 Species known to utilize the grassland habitats include the rough-leg d hawk (Buteo lagopus), 

8 Ferruginous hawk (Bueto regalis), Swainson’s hawk (Buteo swa soni), ield sparrow (Spizella 

9 pusilla), Savannah sparrow (Passerculus sandwichensis), Eastern blue b d (Sialia sialia), 

Eastern meadowlark (Sturnella magna), Western me owlark (Sturnella ne ecta), brown 

11 headed cowbird (Molothrus ater), Scissor-tailed ycatcher ( uscivora forficta), Western 

12 kingbird (Tyrannus verticalis), Eastern kingbird (Tyr nnu  tyrannus), and mourning dove 

13 (Zenaidura macroura). 

14 Game Animals 

The fish and wildlife resource he states o  Oklahoma and Texas are primarily managed by 

16 the ODWC, TPWD, USFWS, and U ACE.  N erous species of game animals occur around 

17 Lake Texoma and the p posed conv yance land.  he two state resource agencies, USFWS, and 

18 the USACE permit hunting n signated USACE lands in accordance with applicable state and 

19 Federal rules g l tions, a d established seasons and bag limits.   

Big gam  animals occurring n the area include white-tailed deer and wild turkey.  Feral hogs are 

21 present and n also be hun d, but they are considered pests, and are not regulated for the most 

22 part. Small ga  specie  prevalent in the area include fox squirrel, gray squirrel, cottontail, 

23 swamp rabbit, and b k-tailed jackrabbit. 

24 Upland game bird species include bobwhite quail, and mourning dove.  Waterfowl species are 

numerous during migration periods especially around the two NWRs. During established 

26 seasons, waterfowl hunting for the various species of migrating and overwintering geese and 

27 ducks is very popular. Some of the more common species of waterfowl selected for hunting 

28 include the Canada goose, white-front goose, snow goose, Ross’s goose, gadwall, American 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 widgeon, wood duck, blue-winged teal, green-winged teal, greater and lesser scaup, shoveler, 

2 pintail, canvasback, and redhead. 

3 Permitted hunting is also available for species such as the gray and red fox, coyote, and bobcat. 

4 Additionally, regional species including raccoon, badger, beaver, striped skunk, mink, muskrat, 

and opossum may be hunted in accordance with appropriate state and Federal regulations. 

6 3.7.5 Wetlands 

7 According to the USFWS National Wetlands Inventory (NWI) e wet d classification code 

8 for Lake Texoma is (L1UB1Hh), which places it in the lacu ine system of tlands (USFWS, 

9 2010b). Lacustrine systems possess the following ch acteristics: (1) they ar ituated in a 

topographic depression or a dammed river chan l; (2) lac ng trees, shrubs, persistent 

11 emergents, emergent mosses, or lichens with greater tha  30  areal coverage; and 3) total area 

12 exceeds 8 hectares (20 acres).  The Subsystem is Limnetic d Class is unconsolidated bottom 

13 with a special modifier (h) that stands for Diked pounded. l of Lake Texoma would be 

14 included in this classification. Other wetla ds may occu  lands around the lake and may 

consist of other lacustrine wetl  or Palust  wetlands. Any Riverine wetlands would be 

16 associated with the Red or ashita R rs upstre m of their confluence with the lake.   

17 Inland aquatic and semi uatic h bitats the proposed development area include ponds, 

18 bottomland hardwoods, and arian communities.  A small remnant of BLH is located just 

19 downstream of the Tex  F.M. R d 408 bridge and is dominated by species such as sycamore 

(Platan  occidentalis), bu  oak (Quercus macrocarpa), green ash (Fraxinus pennsylvanica), 

21 box elder (A er negundo), a  broad leaf uniola (Chasmanthium latifolium).  This site appears to 

22 have been distu d by bri ge and/or road construction activities in the past.   

23 Approximately 20.37 acres of BLH vegetation is present within the proposed USACE 

24 conveyance lands, and extends along Little Mineral Creek.  The habitat is divided by areas of 

upland forest. Two small riparian zones varying in width from 1 to 3 meters exist along the 

26 upper reaches of the Little Mineral Creek and at least one of its tributaries.  These riparian zones 

27 are present from the top of flood pool to the upper limits of USACE property and are not noted 

28 in Figure 3.7.2 due to their small size.  Some of the more common species in this zone include 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 lead plant (Amorpha canescens), sedges (Carex sp.), horsetail (Equisetum sp.), cardinal flower 

2 (Lobelia cardinalis), water willow (Justicia americana), and black willow (Salix nigra). This 

3 vegetative community is very small in width and appears to be heavily influenced by operation 

4 of Lake Texoma for flood control.  A list of vegetation observed in the bottomland hardwoods 

and riparian communities are presented in the Botanical Inventory of Lake Texoma provided in 

6 Appendix G. Lists of wildlife species known, or expected, to inhabit the bottomland hardwoods 

7 and the riparian habitat within the proposed development is provided in th  Animal Inventory for 

8 Lake Texoma, in Appendix G. The numbers of wildlife species cur y inhabiting the area are 

9 expected to be limited by the small size of both the bottomland hardwoo  and riparian habitat 

available. 

11 Approximately 20 ponds totaling approximately 83 es are pres nt within the adjacent private 

12 property boundaries. All of the ponds are classified by e N ional Wetlands Inventory (NWI) 

13 as Lacustrine and are either diked/impounded or excavated  a result of human activity.  The 

14 ponds range from temporarily and seaso ally ded, to per anently or semi-permanently 

flooded. An NWI map including the propos d USACE C yance Lands and adjacent private 

16 property is provided in Figure 7 4.  The p n s within the PHD are primarily a result of 

17 historical commercial mini g activiti   Curren y, three of the main ponds that are maintained 

18 for private recreation  purposes h ve been sto ked with several species of fish (Schuler 

19 Development, 2009).  Fish eci  expected to be present within the ponds as a result of stocking 

and migration vided i  the Animal Species Inventory of Lake Texoma presented in 

21 Appendix . The spec  listed e those commonly associated with these types of water 

22 features  the geographic ar ; however, additional species could be present.   

23 A wetlands del eation w  performed by USACE to determine if wetlands or other waters on 

24 the proposed convey e property and the adjacent private property are under the jurisdiction of 

USACE under Section 404 the CWA. The results of the survey are included in Appendix C. 

26 The final Jurisdiction Determination (JD) based on the delineation concludes that 30,460 linear ft 

27 of streams, and 5 acres of wetlands and water bodies, within the proposed conveyance land are 

28 jurisdictional waters.  In addition, adjacent private property has 45,668 linear ft of streams and 

29 28 acres of wetlands and water bodies that are under the jurisdiction of USACE.  The wetlands 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 and waters are subject to jurisdiction based on the unnamed tributaries that are connected to both 

2 wetlands and other waters that flow directly into Lake Texoma, which is a navigable waterway.   

3 The placement of dredge or fill material in jurisdictional water of the United States will require 

4 prior authorization from USACE pursuant to Section 404 of the CWA.  A copy of the final JD, 

along with associated maps and GIS data is provided in Appendix C. 

6 3.7.6 Lake Texoma Fisheries and Aquatic Resources 

7 With a surface area of nearly 74,686 acres, Lake Texoma is one o he largest manmade 

8 reservoirs in the Southern Great Plains. It contains a variet  of aquatic hab ts that support a 

9 rich and diverse fishery within the region. It provides h bitat for numerous nati  fish species 

and several introduced species. Over 70 species of h have be  reported to occur within the 

11 lake (University of Tulsa, 1971). Several other species w re ted as occurring in Lake Texoma 

12 or vicinity by USACE, 1976; USFWS  2006; TPWD, 2011b; and OUBS, 1986. A 

13 comprehensive compilation of the fishery d aq ic resources f Lake Texoma are shown in 

14 the Animal Species Inventory of Lake Texom  provi d in endix G. 

Striped bass spawning has b n docu ented by e ODWC in both the Red and Washita Rivers 

16 above Lake Texoma (USACE, 2003a   Successfu pawning is dependent upon the presence and 

17 timing of suitable inflow  from se trib   Striped bass may spawn as far as 80 miles 

18 upstream of the lake and after wning the eggs are held in suspension until they hatch.  The larval 

19 fish make th ir way dow ream w  the current into the upper reaches of the reservoir where they 

mature s they mature the mall striped bass disperse throughout the reservoir feeding upon large 

21 schools of s d, and often re h sizes of 12 to 20 pounds (5 to 9 kg), with a lake record of 35.12 

22 pounds (15.93 kg  caught 2  April 1984.  Information on recreational fishing is presented in Section 

23 3.11. 

24 Fish Spawning Habitat 

Several species of sport and forage fishes are likely to spawn within the Little Mineral Arm of 

26 Lake Texoma.  These include the centrarchids or sunfishes composed of species such as the 

27 longear sunfish (Lepomis megalotis,) redear sunfish (Lepomis microlophus), bluegill sunfish 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 (Lepomis macrochirus), green sunfish (Lepomis cyanellus), largemouth bass, spotted bass, 

2 smallmouth bass, black crappie, and white crappie.   

3 White bass and striped bass utilize areas within the Little Mineral Arm of the lake, but generally 

4 make spawning runs into the larger tributaries or rivers and probably do not spawn within the 

Little Mineral Arm.  However, white bass have been known to spawn within reservoirs.   

6 Suitable spawning habitat is present for catfishes including channel tfish, blue catfish, and 

7 flathead catfish.  Suitable spawning habitat also exists for forag  f  species including the 

8 gizzard shad, threadfin shad, and the Inland silversides.  No at empt was ade to organize or 

9 categorize spawning requirements of rough fish species  or those species th  are generally 

undesirable and are not considered to have an economi  or recreational significance 

11 A literature search was conducted to determine the gen li d spawning requirements for the 

12 noted species with respect to depth and habitat  and the finding are characterized as follows:  

13 Centrarchid Species 

14 Green Sunfish 
This species is a colonial ne er.  Ne  are usua y located in sheltered areas in association with 

16 rocks, logs, or clumps o  vegetation   Nests are sha ow and located in water that may range from 

17 1.5 to 13.7 inches deep (S tt and rossman, 3). 

18 Bluegill Su ish 
19 The blue ll is also a col ial nes , and nests over a substrate consisting of a firm bottom 

compose f gravel, sand,  mud.  It spawns at a depth of approximately 2.5 ft (Scott and 

21 Crossman, 19 3). 

22 Longear Sunfish 
23 Longear sunfish are also a colonial nest builders and shallow spawners, which nest over a 

24 substrate consisting of gravel, sand, or hard mud.  They spawn at a depth of approximately 12 

inches (Scott and Crossman, 1973). 

26 Redear Sunfish 
27 The species is a colonial nester and prefers a firm substrate composed of gravel, sand, or mud.  It 

28 nests in about 2.5 ft of water (Pflieger, 1975). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Largemouth Bass 
2 The largemouth bass is the largest member of the centrarchid family and is a territorial nester.  It 

3 prefers a substrate associated with roots of emergent vegetation and spawns at depths ranging 

4 from 1 to 4 ft (Scott and Crossman, 1973). 

Smallmouth Bass 
6 The smallmouth bass is an introduced species in Lake Texoma.  It is a territorial nester utilizing a 

7 single nest usually guarded by the male.  It may nest over substrate mposed of compacted 

8 sand, gravel, or rocky bottoms, usually near rocks, logs, or dense v g tion. Smallmouth bass 

9 spawn on rocky lake shoals, river shallows, or backwaters, but may also ove into creeks or 

tributaries to spawn.  Nests are usually located in water les han 1 meter deep, may spawn in 

11 water as deep as 7 meters (Scott and Crossman, 1973) 

12 Spotted Bass 
13 The spotted bass is also a territorial nester utilizing a single st. In reservoirs it usually spawns 

14 in coves and along steep shorelines. They ow ong preferen  for nesting on rocky or other 

firm substrate near cover of logs, brush, or cl mps of bm d vegetation. The mean depths of 

16 nests are reported as 2.3 to 3.7 m s (Scott an  C ossman, 1973). 

17 White Crappie 
18 White crappies are colo l nester ver a variety of substrates, but usually near rooted 

19 plants or vegetation. They  fairly shallow in depths ranging from 8 to 38 inches (Scott and 

Crossman, 19 3). 

21 Black C appie 
22 The spawni  requirements r this species are similar to white crappie.  They nest over a variety 

23 of substrates in uding nd, gravel, and mud, but usually associated with some type of 

24 vegetation. They sp n at depths ranging from 10 to 24 inches (Scott and Crossman, 1973). 

Sea Bass Species 

26 White Bass 
27 The white bass generally make spawning runs up larger tributaries or rivers.  They usually spawn 

28 in flowing freshwater over shoals or riffles.  However, they may also spawn at mid-water depths 

29 or near the surface (Scott and Crossman, 1973). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Striped Bass 
2 The striped bass is an introduced species at Lake Texoma, but is known to spawn in both the Red 

3 and Washita Rivers.  It descends these rivers in the spring and spawns at considerable distances 

4 upstream of the lake.  Its eggs are sessil and must remain in suspension until they hatch (Scott 

and Crossman, 1973). 

6 Catfishes 

7 Channel Catfish 
8 Depending upon availability of habitat, this species may or m  no  migrate up rivers and 

9 tributaries to spawn.  They are cavity spawners and prefer dark or semi-dark reas such as holes 

in banks, undercut banks, log jams, rocks, and barrels.  hey will spawn in w r less than 5 

11 meters deep (Scott and Crossman, 1973). 

12 Blue Catfish 
13 Spawning requirements for this species a

14 1975). 

Flathead Catfish 
16 Spawning requirements are s milar to hannel ca sh requirements, noted to spawn in water from 

17 2 to 5 meters in depth (U FWS, 1987 

18 Forage Fish Species 

19 Gizzard Sh d 
Gizzard ad are known to pawn in rotected bays and inlets.  They are broadcast spawners and 

21 spawn at depths (Scott an  Crossman, 1973). 

22 Threadfin Sha 
23 Threadfin shad are p ific spawners and spawn along shorelines, often jumping onto the land. 

24 They are broadcast spawners and spawn along shorelines at depths less than 12 inches in depth 

(Pflieger, 1975). 

26 Inland Silversides 
27 Inland silversides are shallow spawners and spawn on algal mats, dead leaves, and/or stems of 

28 emergent vegetation.  They usually spawn in shallow water (USFWS, 1986). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Fish spawning and nursery habitat exists within most of the Little Mineral Arm of the lake for all 

2 the centrarchid species.  Most of the centrarchid species spawn in water depths of less than 10 ft, 

3 but the smallmouth and spotted bass may spawn in water depths up to 20 ft.  Spawning 

4 requirements also dictate that nests be somewhat protected from wind and wave action and 

located near some type of cover.  Consequently, not all areas are suitable for spawning, even 

6 though they are within the appropriate ranges for depth. 

7 It is doubtful that either the white bass or striped bass spawn in the L tle Mineral Arm of Lake 

8 Texoma due to the lack of spawning habitat.  However, the large lta a s formed in the upper 

9 reaches of the Red and Washita Rivers are important nursery areas for these ecies.  The more 

protected upper reaches of the Little Mineral Arm of th ake may likely provid  nursery areas 

11 for young of these species, as well. 

12 Suitable spawning habitat exists within the Little Mineral A  of Lake Texoma for all the catfish 

13 species.  They will generally spawn in wa r ss than 5 meter  in depth, but spawning must be 

14 associated with features such as holes in banks, rcut banks, rocks, logs, or artificial 

spawning vessels such as barrels. One of the ost mportant attributes catfish spawning habitat 

16 must possess is darkness or mi-da ness. N merous habitats such as clay banks with holes, 

17 rocks, and logs provide th se features or this spec s within the Little Mineral Arm. 

18 Suitable spawning habitat e ts ithin the Little Mineral Arm for all the noted forage fish species. 

19 Gizzard shad the t ubiqu us in their spawning requirements and probably spawn within the 

entire Littl  Mineral Arm. he threa in shad and Inland silversides would be most likely to spawn 

21 in the pro ted shallow areas long the shoreline, especially if emergent vegetation, logs, or detritus 

22 are present. 

23 Within Little Minera rm, potential nest sites for fish are common.  A reported high abundance of 

24 larval communities and juveniles of centrarchids species of littoral fish are found in well protected, 

low-exposure sites in marinas and off-lake coves.  These species are nest-builders and require 

26 relatively stable, structurally complex habitats that are common in protected or less-exposed areas 

27 (Etnier & Starnes, 1993, as cited in Eggleton et al., 2005). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 An analysis of near-shore habitats (Figure 3.7.5) was developed for shoreline areas adjacent to the 

2 proposed conveyance lands and within the Little Mineral Arm of the lake.  The near shore habitats 

3 adjacent to the proposed conveyance land are listed in Table 3.7.6.  The near shore habitat was 

4 considered to extend into the water and be indicative of underwater habitat immediately adjacent to 

5 the shoreline.   

6 Table 3.7.6 
7 
8 Near Shore Habitats and Quantities 

DRAFTHabitat Characterization Quantity (Linear Feet 

Clay Bank/Rock 17,183 

Clay Bank/Rock/Dead Trees 25 

Clay Bank/Rock/Scattered Live Vegetation 761 

Sand/Cobble/Scattered Live tion 2,826 

Sand/Gravel/Scattered Live Ve tation 1,025 

Sand Silt 9,959 

Stream H tat 8,199 

Sour  WESTON, 2 10 

9 An example of near-shore b tat termed “Sand Silt” is shown in Photograph 1, provided in 

10 Appendix H n exa le of ne shore habitat termed “Clay Bank/ Rock/Dead Trees” is shown 

11 in Photog aph 2, Appendix H. 

12 As shown in Table 3.7.6, th  bulk of the shoreline adjacent to the proposed conveyance land is 

13 characterized as y bank with rock or clay bank with rock and dead trees.  These areas provide a 

14 substantial amount of he more desirable spawning habitat when it is associated with suitable water 

15 depth and protection from the wind.  Areas characterized as sand/silt also comprise a substantial 

16 portion of the area and are usually associated with the upper ends of coves or along eroded 

17 shorelines or pocket beaches.  Approximately 8,299 linear feet of stream habitat exists within the 

18 study area, and is located in the uppermost reaches of Little Mineral Creek and an unnamed 

19 tributary, as shown in Figure 3.7.5. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 A bathymetric map was developed for the study area depicting potential suitable spawning depths 

2 from elevation 617-607 ft NGVD (10’ range) and 607-597 ft NGVD (20’ range) and is included as 

3 Figure 3.7.6.  In addition to water depth, other important spawning requirements include suitable 

4 cover and protection from heavy winds and wave action.  The prevailing winds in the study area 

during the spawning season are from the south-southwest.  A map showing suitable protected 

6 spawning areas along the shoreline adjacent to the proposed conveyance land within the Little 

7 Mineral Arm of the lake was developed using the 10 and 20-foot depth ran s and consideration for 

8 the prevailing wind during the spawning season (Figure 3.7.7).  Bas on spawning criteria for 

9 water depth and protection from wave action, it was estimated t at a total f approximately 145 

acres of potential spawning habitat exists adjacent to the p posed conveyanc  lands within the 

11 Little Mineral Arm of the lake.   

12 Approximately 111 acres is located between elevations 6  – 7 ft NGVD and 34 acres between 

13 elevations 597 - 607 ft NGVD.  Using the same criteria,  estimate was made of available 

14 spawning habitat lake-wide.  As shown in Figur  3 7 8, there a  an estimated 15,712 acres of 

potential fish spawning habitat in Lake Texom Appr xim y 4,668 acres of potential spawning 

16 habitat is located in Oklahoma  11,044 acre  o  potential spawning habitat is located in Texas. 

17 The delta areas of the Red R er and W shita Riv  (including the Cumberland Pool area) were not 

18 factored into this anal s due to th  extremely s allow water depths, heavy accumulations of 

19 sediment, and high turbidi  lev  normally associated with periods of heavy inflows during the 

spawning seaso 

21 The bes pawning habitats clude those areas with water depths ranging from 10 to 20 ft, areas 

22 afforded pr ction from the evailing winds and wave action, and areas containing some type of 

23 spawning cover uch as ro s, trees, logs, or vegetation.  An example of a protected spawning area 

24 within the Little Mi  Arm is shown in Photograph No. 3, Clay, Rock, Bank with Dead Trees 

provided in Appendix H. 

26 3.7.7 Threatened and Endangered Species 

27 Lake Texoma is surrounded by Cooke and Grayson counties in Texas, and by Bryan, Johnson, 

28 Love, and Marshall counties in Oklahoma.  Records of occurrences for listed threatened and 

29 endangered species, sensitive species, and species of concern for Lake Texoma were developed 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 from the following sources and data bases:  Texas Parks and Wildlife list of species for Grayson 

2 and Cooke Counties, Texas (TPWD, 2009); the USFWS; the Oklahoma Natural Heritage 

3 Inventory (ONHI); and the ODWC (ODWC, 2010c).  Eleven threatened and five endangered 

4 species were on the Grayson County list; eight threatened and five endangered species were on 

5 the Cooke County list; four endangered and two threatened species were on the USFWS list; two 

6 threatened and four endangered species were on the ONHI list; one threatened and one 

7 endangered species were on the ODWC list; and 33 species of special co ern were on the ONHI 

8 and/or ODWC list.  A complete list of the regional rare, threaten nd endangered species, 

9 sensitive species, and species of concern is presented in List f Threat ed and Endangered 

10 Species, Sensitive Species, and Species of Concern provided n Appendix G.   

11 Federally listed species potentially occurring at Lak  Texoma  shown in Table 3.7.7 and 

12 include the whooping crane (Grus americana), piping lov  (Charadrius melodius), interior 

13 least tern (Sterna antillarium), American alligator (Alligator ississippiensis), scaleshale mussel 

14 (Leptodea leptodon), and American burying beet (Nicrophorus mericanus). 

15 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.7.7 
2 
3 Federally Listed Threatened and Endangered Species  
4 with the Potential to Occur at Lake Texoma 

DRAFT
Common Name Scientific Name 

Status: 
(T) Threatened, 
(E) Endangered 

Interior least tern Sterna antillarum E) 

Whooping crane Grus americana (E) 

Piping plover Charadrius melodius ( 

American alligator Alligator mississippie s (T) 

Scaleshale mussel Leptodea leptod (E) 

American burying beetle Nicrophorus ameri us (E) 

Source: USACE, 2005 and modified by WESTON, 201 

5 The whooping crane is a very rare migrant  the La  Texoma are , but has been documented at 

6 the Hagerman NWR. Whooping cranes gen ally u e shallo  water habitats and islands along 

7 the Red River in Jackson and il n countie o the west of Lake Texoma during migration 

8 periods. 

9 The piping plover is also nsi red a migran to this area, and might only be present during 

10 spring and fall mi tion perio 

11 The Am ican alligator is p sent in the lower Red River Basin, but its occurrence in the lake is 

12 unlikely. 

13 The interior least rn n s along the Red River, both upstream and downstream of the lake, and 

14 on the Hagerman NWR.   

15 The scaleshale mussel has been recorded from several counties in eastern Oklahoma, and is a 

16 resident of larger creeks and small to medium size rivers having good water quality.  It has been 

17 recorded from Choctaw County just to the east of Lake Texoma.  While habitat for this species is 

18 present in the region, it is doubtful this species occurs in association with the lake.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The American burying beetle (ABB) is found in several counties along the Red River near Lake 

2 Texoma,though it is not listed by the USFWS as occurring in Grayson County, Texas where the 

3 proposed conveyance area is located.  The ABB was Federally listed in 1989 as an endangered 

4 species primarily because habitat fragmentation has reduced the availability of prey species, 

increases in competing scavengers, and isolation of breeding populations causing a decrease in 

6 gene flow. 

7 By letter dated 2 December 2008 (Appendix B), the USFWS inform d USACE that the ABB 

8 was likely the only Federally listed species of concern potent lly p ent on the proposed 

9 conveyance area. Since the ABB was identified as a specie  potentially oc rring, a presence-

absence survey for the beetle was conducted in Septemb r 2009 on the propos  development 

11 property.  Appropriate habitat was identified within e Proposed Action area for the American 

12 burying beetle. The survey was conducted following e thods described in the USFWS 

13 American Burying Beetle Survey Guidance for Oklahoma (M y 2009).  No ABBs were captured 

14 during this survey effort. Based upon the esul f the recent s vey and lack of reports of the 

ABB at other locations in Grayson County, T xas, the Am n burying beetle is not believed to 

16 be currently present within the b daries of e roposed Action area.  The survey results are 

17 furnished in the American Burying B tle Survey Report provided in Appendix G. 

18 The Texas Wildlife Dive ity Dat ase i wed for reported occurrences of rare species on 

19 or near the proposed develop nt. A review of this database found no threatened or endangered 

species had een repor d within he study area. Based on a review of the available habitats 

21 within th  study area, and t  habitat requirements for the listed species, it is doubtful that any of 

22 the Federal  listed threatene  or endangered species would occur within the study area. 

23 The available hab t in nd surrounding the proposed project area was reviewed for appropriate 

24 features preferred by each regional threatened or endangered species.  Based on the available 

habitat, no other threatened or endangered species are expected to be present in or near the 

26 project area.  The results of the evaluation were presented in a letter to the USFWS on 5 April 

27 2011. The USFWS provided concurrence in an email dated 5 April 2011.  The letter and 

28 concurrence is provided in Appendix G.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.7.8 Unique Resources 

2 The study area contains several habitat types including native grasslands and bottomland 

3 hardwoods. Nationwide, both of these habitat types have been declining over the past several 

4 decades.  Approximately 20 acres of bottomland hardwoods and 67 acres of relatively 

undisturbed native grasslands are present within the proposed USACE conveyance lands.  An 

6 additional 100 acres of native grasslands are present on the PHD property   While these resources 

7 provide valuable and uncommon habitats in the study area, they a  not considered unique. 

8 Regionally, the two USFWS National Wildlife Refuges provide arge anaged wetlands and 

9 bottomland hardwood areas in addition to native grasslands.  While the  provide valuable 

habitats for both migratory and resident fish and wildlife pecies, and are import t components 

11 of the National Refuge System, they are not unique h bitats.  To ate no unique resources have 

12 been identified as occurring within the proposed USACE nveyance properties or adjacent 

13 private property. 

14 3.7.9 Wildlife Refuges and Wildlife M nagem  Areas 

Two national wildlife refuges ted by th USFWS are present on USACE lands at Lake 

16 Texoma, and are shown o  Figure 3 .2. They nclude the Tishomingo NWR located on the 

17 Washita Arm of Lak exoma in Oklahoma, a d the Hagerman NWR located on the Big 

18 Mineral Arm of the lake in Tex . Both refuges are managed on an ecosystem approach for the 

19 benefit of resi d migr ry fish and wildlife species.  The ecosystem management 

approach based on p tecting r restoring the natural function, structure, and species 

21 composi n of an ecosyste  while recognizing that all components are interrelated.  The two 

22 wildlife refug  are part of e Arkansas/Red River Ecosystem as defined by the USFWS.  This 

23 ecosystem is app xima ly 245,000 square miles extending from the eastern Rocky Mountains 

24 to the northern bayo s of Louisiana, and contains all of Oklahoma.  The Arkansas/Red River 

Ecosystem has a total of 16 wildlife refuges.  The overall objectives of wildlife refuges in the 

26 Arkansas/Red river ecosystem are: 

27  Water quality and quantity maintenance and improvement 
28  Focus species conservation and restoration 
29  Conserve and restore focus habitats 

 Increase public outreach efforts relative to Service Programs 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1  Improve outdoor recreational opportunities 

2 Tishomingo National Wildlife Refuge 

3 The Tishomingo NWR contains approximately 16,464 acres and is located along the upper 

4 Washita Arm of Lake Texoma, near the town of Tishomingo, Oklahoma.  Most of the refuge, 

including the 4,500-acre Cumberland Pool, were acquired in 1946 as part of the Lake Texoma 

6 project and are USACE lands licensed to the USFWS.  The refuge w  established to benefit 

7 migratory waterfowl in the Central Flyway.  A total of 284 bird spec s ve been recorded at the 

8 refuge. The refuge encompasses a variety of habitats including murky wat  of the Cumberland 

9 Pool with a high nutrient load, seasonally flooded illow flats and m woodlands. 

Approximately 900 acres of croplands are planted to inter wheat, milo, or corn and provide 

11 forage and grain for migrating waterfowl and resident ldlife. 

12 Up to 100,000 ducks and 45,000 geese feed and roost at the fuge in fall and winter.  Geese are 

13 primarily snows, but also include white-fr ts an  C nada geese  Mallards, pintails, and other 

14 dabblers are the most common ducks.  terfow  num  generally peak between mid-

December and late January.  d Eagles a typically present from November to March 

16 (USFWS, 2011).   

17 During fall and spring m ation riods, p  such as white pelicans, grebes, ducks, herons, 

18 sandpipers, gulls  and numero  upland birds can be found at the refuge.  Summer bird residents 

19 may includ  egrets, h ns, an  woodland birds.  In addition to birds, white-tailed deer, 

cottont  and fox squirrel  plentiful, with raccoon and beaver abundant near sources of water.  

21 Skunk, opo um, and armad o are other common mammals.   

22 The Cumberland ol  normally cut off from Lake Texoma, but can support a large fish 

23 population, including rough fish species such as carp, buffalo, and gars as well as popular sport 

24 fish species such as black and white crappie, white bass, and channel, flathead, and blue catfish. 

Hagerman National Wildlife Refuge 

26 The Hagerman NWR was also established in 1946 as part of the Lake Texoma project and 

27 contains approximately 11,320 acres of USACE lands licensed to the USFWS.  It is located in 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Grayson County, Texas, within the Big Mineral Arm of Lake Texoma, and is approximately 13 

2 miles southwest of the project area.  Physiographically, the refuge is located within the 

3 Blackland Prairie Province of north Texas, and provides sanctuary and breeding ground habitat 

4 for migratory birds and other wildlife species in addition to wildlife-oriented recreation for the 

public. The refuge has high biologic value as evidenced by the diversity of fish and wildlife 

6 species utilizing the refuge, and is an important migratory route for waterfowl along the Central 

7 Flyway. 

8 A total of 338 species of birds have been documented to occur a he re ge. Of these, 292 are 

9 considered to be abundant or rare in occurrence and are list d seasonally.  other 46 species 

have only been seen once or twice and are deemed “accid ntally” (USFWS, 2010 

11 The refuge is composed of approximately 3,000 acr  of ma h and lake and 8,000 acres of 

12 uplands and farmlands.  The refuge farming program pro es grain and forage for migratory 

13 waterfowl and resident wildlife species.  T e fuge is located thin the Partners in Flight (PIF) 

14 Oaks and Prairies Physiographic Area, whic  extends  the Red River of Oklahoma south to 

San Antonio, Texas, east to the sandy soils of e E t Texas Pineywoods and west to the Eastern 

16 Cross Timbers.  Within thi  area, e Texas lackland Prairie represents the southernmost 

17 extension of the North merica tall ass prairie   The refuge is an important habitat for the 

18 priority migratory birds ted bel w.  A  the greater prairie chicken occur on the refuge. 

19 Over 99% of Blackland Pr e within the Oaks and Prairies Physiographic Area has been 

converted to gricultur ses. T refore, large “islands” of native habitats such as those found 

21 on the r uge play a critical le in sustaining these bird populations.   

22 Priority bird p pulations a d habitats within this Physiographic Area include:  Grassland and 

23 Scrub habitats sp fical  for the greater prairie chicken (Tympanuchus cupido), Bewick’s wren 

24 (Thryomanes bewickii), scissor-tailed flycatcher (Tyrannus forficatus), Bell’s vireo (Vireo bellii), 

painted bunting (Passerina ciris), and bobwhite (Colinus virginianus). These species are 

26 indicators of the condition of the grasslands, bottomland hardwood forests, and scrub habitats 

27 within the Lake Texoma area. Their populations have been emphasized as a priority for 

28 monitoring. The painted bunting is uncommon, but has been recorded at the Hagerman NWR. 

29 Historically, the greater prairie chicken has been identified at the Hagerman NWR, but it 

probably no longer exists in the area.  The Bewick’s wren, Bell’s vireo, and scissor-tailed 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 flycatcher are common winter migrants in the region and have been recorded at Tishomingo and 

2 Hagerman NWR.  The grassland/scrub habitat is available on the project area, but only a small 

3 amount is undisturbed native habitat preferred by the above bird species.  Regionally, native 

4 prairie and bottomland hardwood forests are limited with the best undisturbed habitats being 

present on the national wildlife refuges.   

6 Wildlife Management Areas 

7 There are five wildlife management areas on USACE lands at L k  Texoma.  They are all 

8 located in Oklahoma and are operated by, or in cooperation with, the wildlife department 

9 (ODWC, 2011a). They include: Fobb Bottom WMA, Love Valley WMA  Hickory Creek 

WMA, Texoma -Washita Arm WMA, and the Tishomi go NWR/WMU.  The loca ions of these 

11 WMAs are shown in Figure 3.2.2. Additional deta  regard g these areas are provided in 

12 Section 3.10 in this EIS.  The TPWD operates a fishery la atory on approximately 36 acres of 

13 USACE lands located near the southern en  o he Little Miner  Arm of Lake Texoma. 

14 3.7.10 Migratory Birds 

Lake Texoma is located with n the C ntral Fly y, which is a major duck and goose migration 

16 corridor. Lake Texom  is also wit n the rout  of many neo-tropical migrant bird species 

17 migrating from Canada Centr  Ame d Mexico.  The Central Flyway extends from 

18 central Canada to the region rounding the Gulf of Mexico.  The flyway is favored because of 

19 the lack of arge moun ins in  region and typically good sources of food and cover are 

availabl   The avian fauna f Lake Texoma is quite diverse.  The University of Tulsa in 1971 

21 reported a al of 300 speci  occurring in the area, and the USFWS lists a total of 338 species 

22 as having been documen d to occur on Hagerman NWR (USFWS, 2010a).  A list of the 

23 migratory species t  winter in the region of Lake Texoma is shown in the Animal Species 

24 Inventory of Lake Texoma provided in Appendix G.   

A total of 83 species are considered migratory, and can be found in the Lake Texoma area during 

26 spring and fall migration periods.  Some of the more notable migratory species include the once 

27 threatened bald eagle and Federally listed endangered Interior least tern and threatened piping 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 plover. The Federally listed endangered whooping crane has been recorded for the area, but is 

2 considered to an accidental occurrence and not a regular migrant.   

3 3.7.11 Wildlife Corridors 

4 Wildlife corridors are valuable in order to link similar habitat patches into a landscape that 

facilitates the movement of species among fragmented habitats. These corridors can include a 

6 strip of forest or meadow, or structures that allow animals to cross r adways.  Corridors are 

7 physical connections between disconnected fragments of wildlife hab t 

8 Wildlife corridors can reduce the negative effects of habit  fragmentation y facilitating the 

9 movement of wildlife species through habitat patches, h lping key carnivore sp ies establish 

their own home ranges.  The most valuable corrido re frequen y along water bodies such as 

11 riparian systems.  When animal populations are unable t vel through a highly fragmented 

12 landscape to find mates, they may become locally rare or exti t 

13 Impoundment of the Red River to form Lake Texoma d a major barrier to the movement of 

14 animal species up and down the Red and Wash ta R vers and may have altered the north to south 

movement of many animal ecies b k and fo h across the Red River for the entire length of 

16 Lake Texoma.  Howeve  travel corr dors consis g of native habitats existed on both sides of 

17 the lake, and while anim  movem nts wer restrictive, they could still migrate around this 

18 obstacle. Over time  these tr l corridors have been impacted by development associated with 

19 the lake an  are becom  more gmented because of development of recreation areas, lake 

cabins, ban sprawl, golf urses, housing developments, roads, fence lines, and agriculture. 

21 The wildlif  habitats and l nd cover around Lake Texoma were mapped and are shown in 

22 Figures 3.7.1.1 3.7.1.5   As can be seen in these figures, wildlife travel corridors for species 

23 moving up and dow he Red and Washita Rivers still exist around both sides of Lake Texoma, 

24 but are becoming increasing smaller and fragmented due to the aforementioned causes.  Other 

than the designated Central Flyway for migratory waterfowl, there are no designated major 

26 wildlife corridors that include the Lake Texoma region.   

27 Wildlife corridors are typically designed to provide a connection in highly fragmented habitat for 

28 key large species. In some parts of the U.S., these species may include bears, mountain lions, 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 wolves, fox, bobcat, coyote, deer, moose, badger, and often their prey.  Currently, the states of 

2 Oklahoma and Kansas are identifying crucial habitat for the Lesser Prairie Chicken.  The plan 

3 will include identifying habitats in the five state region including Texas.  The plan will not only 

4 include identifying habitat, but also connecting corridors between the habitats (Western 

Governors Association, 2010). 

6 Because water and cover are frequent requirements of wildlife corrido , any large areas of 

7 undeveloped land surrounding Lake Texoma is a valuable wild fe corridor for smaller 

8 mammals, birds, and reptiles.  The continuous habitat allows for movem t of populations, and 

9 prevention of local extinction. The woodlands present on th  USACE land not connected to 

regional woodlands. The areas surrounding the propose  development and lak wide USACE 

11 land are not connected to other woodland habitat in t  region. T  native grasslands present in 

12 the region are highly fragmented with no organized wild f  c idor between the stands. 

13 A major threat to the upland forest is fra m tation from oth  regional upland forest stands. 

14 Some animal species are expected not to quire la  swaths of contiguous habitat and are 

adapted to human disturbances, while others must have these requirements.  Although upland 

16 forest is generally present s round g the enti lake, it is separated to the inland from other 

17 upland forest in the regi n by grass nds, curren  and former agricultural lands, development, 

18 and roads. The upland rest al g ar ent to the proposed study are also fragmented 

19 from each other by develop  recreational areas such as camp grounds, developed leased 

properties, a d maintain d grassl ds.  This fragmentation limits the species currently present to 

21 those th  require small ar s for suitable habitat, those that easily transition between habitat 

22 types, and ose that are ad ted to development and human disturbance.  This is why species 

23 such as the Gre r Prairie hicken, badger, red wolf, black-footed ferret, and mountain lion that 

24 are intolerant of the onditions have become increasingly rare or extinct within the study area 

and region. As development continues to occur, fragmentation would probably accelerate, and 

26 the number of species considered to be rare or extinct would increase.   

27 3.7.12 Invasive Species 

28 Invasive species are defined as introduced species that can thrive in areas beyond their natural 

29 range of dispersal (USDA, 2010b). Executive Order 13112 defines invasive species as, “an alien 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 species whose introduction does or is likely to cause economic or environmental harm to human 

2 health.” Invasive species are highly adaptable and oftentimes displace native species.  The 

3 characteristics that enable them to do so include high reproduction rates, resistance to 

4 disturbances, lack of natural predators, efficient dispersal mechanisms, and the ability to out

5 compete native species (OSU, 2010).  A total of 28 invasive species occur within the region.  Of 

6 these, 21 species were determined to already occur or have the potential to occur in the Proposed 

7 Action area and/or on USACE lands at Lake Texoma (OSU, 2010).  A list of these species is 

8 shown in Table 3.7.8. It is composed of thirteen species of plants, an x species of animals. 

9 Table 3.7.8 
10 
11 Invasive Species Known to Occur or Like y to Occur at Lake Te ma 

DRAFTSpecies Scientific Name 
K wn/Pr able 

O nce 
Potential to Occur 

Russian Olive Elaeagnus augustifolia X 

Hydrilla Hydrilla verticillat  X 

Purple loosestrife Lythrum salicaria X 

Mesquite Prosopis glandulosa X 

Johnson grass S ghum h pense X 

Salt cedar Tamarix spp X 

Field bindweed Convolv i X 

Giant Reed un  donax L. X 

Eastern R Junip us virginiana X 

Tall F cue Festuca ndinacea X 

A  Juniper niperus ashei  X 

Serice spedeza L pedeza cuneata X 

Multiflora r osa multiflora X 

Grass carp Ctenopharyngodon idella X 

Daphnia or waterflea Daphnia lumholtzi X 

Zebra Mussel Driessenia polymorpha X 

Red Imported Fire Ant Solenopsis invicta X 

Feral Hogs Sus scrofa X 

Africanized honeybee Apis mellifera scutellata X 

Source:  WESTON, 2010 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Russian olive was introduced in the late 1800s as an ornamental plant, but was later planted 

2 throughout the United States for soil moisture conservation and wildlife habitat.  It produces 

3 some food for wildlife, but may out-compete other native plants (OSU, 2010).   

4 Hydrilla is an aquatic plant species that was introduced into the United States in the 1950s via 

the aquarium trade.  It is a very rapid growth species and forms dense mats near the surface of 

6 the water. It out competes native vegetation, acts as a breeding groun  for mosquitoes, and 

7 destroys fish and wildlife habitat.  It can also cause flooding by clog ng rivers and canals, and 

8 clog water supply intakes. It is considered one of the most tro lesom  aquatic plants in the 

9 United States (OSU, 2010). 

Purple loosestrife was introduced into the United State  in the 1800s as an ornamental plant, but 

11 it has spread throughout the United States rapidly.  It dapts e ly to wetland environments.  It 

12 forms dense homogenous stands that restrict other native w and plant species (OSU, 2010). 

13 Mesquite is an invader from Mexico.  It w  bro g t to New M ico and Texas during the late 

14 1800s as part of the cattle drives from M ico. Mesqu  i not very palatable and is not 

browsed by a large number of s   At high d nsities mesquite suppresses native grasses and 

16 reduces species diversity  However  mesquite  a legume and adds nitrogen to the soil, and 

17 provides fuel, and timb  (OSU, 201 

18 Johnson grass is invasive cies that was introduced in the early 1800s for cattle forage.  It 

19 provides fo age for liv ock, b  can produce cyanide toxins, if improperly harvested.  It 

provide ome cover for wi ife, but has several negative impacts on other types of crops (OSU, 

21 2010). 

22 Salt cedar was intr du d in the United States in the 1830s and was widely used in windbreaks 

23 and for stream bank erosion control. It is designated as one of the 10 worst noxious weeds in the 

24 United States. It displaces native species, exhibits very high water uptake, and can increase 

flooding potential. It can decrease water velocity in streams causing increased siltation.  It 

26 provides little value to wildlife as a food source, and displaces many native species, resulting in 

27 declines in many animal species (OSU, 2010). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Field bindweed is believed to have been brought to the United States in the mid 1700s.  It is 

2 found mostly in highly disturbed agricultural areas.  It directly competes with other native 

3 species, and has a large economic impact on farming (OSU, 2010). 

4 Giant reed was introduced into the United States for erosion control, and as an ornamental.  It is 

a very hardy plant and can rapidly invade stream banks and roadside habitats.  It out competes 

6 many native species and forms large homogenous stands that can redu e the water-carrying 

7 capacity of the area (OSU, 2010). 

8 Eastern red cedar is a native species of the eastern United States.  It has bec me a problem in the 

9 mid-west because of the suppression of fire, which histor ally kept it from s eading.  It has 

been used in windbreaks, and wildlife habitat planting  and is spread by birds that at the seeds. 

11 It can out-compete other native plant species that usua y result  in the loss of native prairie and 

12 native prairie bird species.  It creates dense thickets that n also reduce forage for cattle and 

13 create problems in handling livestock (OSU 10). 

14 Tall fescue was introduced into the United S tes in he lat 800s, for improving pastures, and 

erosion control. It invades mo ive habita nd has a competitive edge over native species 

16 that results in communitie  dominate  by tall fe ue. Many ground nesting birds are adversely 

17 impacted by this plan nd unable  use it for f od or nesting cover.  It produces alkaloids, 

18 which can be toxic to ung at  including cattle, deer, and elk.  Livestock will graze young 

19 plants (OSU  2 0). 

Ashe j per is a dioeciou  tree that can reach 15m in height.  The trees are native to the 

21 Edwards Pl au in Texas a  provide valuable habitat for native and endangered species in the 

22 region. The As  junipe olonizes easily when natural fires are suppressed and in areas where 

23 heavy livestock graz  has occurred. As a result, the trees have spread north through Texas and 

24 southern Oklahoma, creating dense stands, shading out native species and consuming large 

amounts of groundwater. 

26 Sericea lespedeza was first used in the United States in the late 1800s, and has been widely used 

27 for erosion control. It is very drought tolerant and produces allelopathic chemicals that harm the 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 germination and growth of native plants.  These attributes help this species outcompete native 

2 species, which results in losses of wildlife species (OSU, 2010). 

3 Multiflora rose was first introduced as an ornamental, but escaped into the wild.  It has been used 

4 for erosion control, roadside barriers, and horticulture.  It spreads rapidly and forms an 

impenetrable barrier to both wildlife and cattle.  It lowers the quality of forage for cattle and 

6 reduces wildlife habitat (OSU, 2010). 

7 The grass carp or white amur was first released in Arkansas Lak  the 1960s as a control 

8 measure for aquatic plant infestations.  It was believed they were vegetar  but studies show 

9 they feed on many different food items including aqu c plants, algae, i rtebrates, and 

vertebrates. Consequently, they have the potential to dversely impact native fish and aquatic 

11 plant communities (OSU, 2010). 

12 The Zebra mussel is a highly invasive aquatic species of sp ific concern in Lake Texoma as 

13 well as most of the river systems in the e stern d central U.   The zebra mussel was first 

14 discovered in the Great Lakes in 1988. nce th n, it rapidly spread throughout the 

Mississippi River system.  Zeb ssels are r feeders and adversely impact native aquatic 

16 species through overcrowd ng and by ltering th food chain and water chemistry.  Because one 

17 adult zebra mussel can lter up to e liter of wa er per day, their feeding activity reduces the 

18 abundance of plankton, th  mi roscopic organisms that form the bottom of the aquatic food 

19 chain, thereby du  the pop lations of other plankton eating organisms.  In April 2009, a 

landowne  reported the st living zebra mussels in Lake Texoma (TPWD, 2009).  Zebra 

21 mussels re monitored at ix locations in Lake Texoma from January to September 2010 

22 (Boeckman a  Bidwell, 20 0).  The largest populations of both larval (140/L) and adult mussels 

23 (18,000/m2) were serv d at Highpoint Marinas and Eisenhower Yacht club.   

24 Zebra mussels create a particular nuisance to municipalities, industries, power plants, and 

irrigation systems, by clogging water pipes and intake.  Additionally, they can reach population 

26 densities as great as hundreds of thousands per square meter.  The NTMWD initiated Stage 1 of 

27 its Water Conservation and Drought Contingency and Water Emergency Response Plan in 

28 response to zebra mussels effective April 2010.  The NTMWD is working with state and Federal 

29 agencies to minimize zebra mussels from being transferred from Lake Texoma into the Trinity 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 River basin (Markovic, 2011). The TPWD, the ODWC, and the USACE Tulsa District all have 

2 outreach and education programs to reduce zebra mussels invading Lake Texoma. 

3 Daphnia or “water flea” was probably introduced into the United States in Texas and has rapidly 

4 spread throughout much of the country.  The impact of this introduction is not fully known 

presently, but it is speculated that it may negatively impact native Daphnia populations and 

6 organisms that feed on Daphnia.  Some scientists believe this specie  is more resistant to 

7 predation than other native species of Daphnia, which would allow it to out-compete native 

8 Daphnia species and cause them to decline.  The loss of native Da hnia cies could impact the 

9 entire aquatic ecosystem and fish community (OSU, 2010). 

The imported red fire ant was unintentionally brought  the United States from S uth America 

11 in the 1930s. Fire ants reduce and destroy habitat fo ther in ct and animal species, and are 

12 thought to reduce ground nesting populations of rodents an irds. They oftentimes invade crops 

13 and negatively impact crop yields.  They h been known t  cause damages to a number of 

14 crops including soybeans, citrus, corn, okra  bean, ca ge  cucumber, eggplant, potato, sweet 

potato, peanut, sorghum, and sunflower (OSU, 2010 

16 Hogs were introduced in o the Un ed States in the 1500s.  They were intended to be 

17 domesticated and used s a food urce  but hav  been released and escaped from captivity. 

18 Feral hogs directly compete ith most wildlife species.  They disrupt the soil when they “root for 

19 food,” which an nge soi  properties, and alter plant communities.  Negative effects 

associated with feral hogs nclude l erosion, consumption of native seed crops, consumption 

21 of threate d and endangere  species, altered plant succession, and a reduction in overall species 

22 diversity (OS  2010). 

23 Africanized honeyb  or “killer bees” were first discovered in Texas in 1990.  Since that time 

24 they have spread northward and into Arizona. They have been found in several counties along 

the Red River. The bees were imported and bred with European honey bees to increase honey 

26 production. They are more aggressive than European bees when defending their hive and have 

27 reportedly attacked people, stinging individuals hundreds of times, which in some cases resulted 

28 in death (OSU, 2010). 

29 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.8 SOCIOECONOMICS 

2 This section describes the socioeconomic characteristics of the study area.  Socioeconomic 

3 characteristics include population, employment, income, housing, education, and appropriate 

4 quality of life factors, all of which determine the demographic nature of an area or region.  Data 

sources consulted include Federal agencies, particularly decennial US Census 2000 and 2010 

6 data, other governmental sources such as the Texas Workforce Commission, and private 

7 enterprises typically specializing in one or more facets of the dem graphic spectrum (e.g., 

8 housing). 

9 From a socioeconomic perspective, the study area consi  primarily of Co  and Grayson 

counties in Texas. Both counties border Lake Texo a, with the proposed con eyance land 

11 located entirely within Grayson County. Several unties  Oklahoma also border Lake 

12 Texoma, the closest to the proposed conveyance land ng Bryan and Marshall Counties. 

13 Figure 3.8.1 shows the counties and cities/ w  in the general gion. 

14 Cooke, Grayson and the bordering Fannin C nty ar  part he Texoma Regional Consortium 

(TRC), an informal economic d pment net k consisting of 10 counties in Oklahoma and 3 

16 in Texas. Although Lak  Texoma s at the art of the region, most economic activity is 

17 focused on linear devel pment alon ) the I-35 co ridor, linking Gainesville and Cooke County 

18 north to Ardmore, Oklah a nd 2) US 75 connecting Sherman and Denison in Grayson 

19 County with D  Oklahom  (TRC, 2010). 

Histori y, the 13-county gion has been predominantly composed of low cost-of-living rural 

21 areas with mall towns t t relied on oil and gas extraction, ranching, and low-wage 

22 manufacturing f  jobs an  income (TRC, 2007).  These characteristics have resulted in a typical 

23 regional demograph  profile that includes slow population growth, an older age structure, 

24 lagging educational attainment, and lower average earnings and per capita income than state and 

national averages (TRC, 2007). 

26 Cooke, Grayson, and Fannin counties also comprise the Texoma Council of Governments 

27 (TCOG) Texoma Region, which is a US Economic Development Administration (EDA)

28 designated Economic Development District (EDD).  This Texoma Region is also recognized by 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 the Texas Workforce Commission (TWC) workforce investment board, specifically, the 

2 Workforce Solutions Texoma (WST) board (TCOG, 2010).  The TWC further segregates the 

3 region into a two-county area, specifically Cooke and Grayson, for county-based statistical data 

4 that are used in County Narrative Profiles by the TWC’s Labor Market and Career Information 

(LMCI) department.  

6 While regional interstate economic development collaboration contin s, particularly with 

7 respect to development around Lake Texoma, the Cooke and Grays n counties are becoming 

8 more influenced by and integrated with the Dallas-Fort Worth metro x as it continues to 

9 experience rapid growth (TRC, 2010). 

As depicted in Figure 3.8.1, Bryan and Marshall coun s in Oklahoma are located across Lake 

11 Texoma from the proposed conveyance land.  Althoug  these t  counties, in addition to Cooke 

12 and Grayson counties, benefit from Lake Texoma, they  not integrated in any significant 

13 socioeconomic manner for the Proposed A i 

14 Grayson County includes the Sherman-Den son M ropo  Statistical Area (MSA), while 

Cooke County includes the Gai ille Microp l tan Statistical Area.  Both counties are part of 

16 the 19-county Dallas-Fort Worth Com ined Stati ical Area (CSA), reflecting the high degree of 

17 economic and social eraction a ong the CSA counties.  Given this officially recognized 

18 integration of Cooke and G y n counties, they are the only two counties considered further as 

19 the study area r so conomi nalyses. 

3.8.1 opulation 

21 The 2000 US Census rep ts the population of Cooke and Grayson counties as 36,363 and 

22 110,595, respectiv y (U CB, 2000).  By 2010, the population of Cooke County had increased to 

23 38,437, representing a 5.7% increase, while that of Grayson County had increased to 120,877, a 

24 9.3% increase (USCB, 2010). This rate of growth is in contrast with the 20.6% growth 

experienced in the general Texas population from 2000 to 2010, and the respective 9.7% growth 

26 in the US population. Table 3.8.1 shows the population per county.  
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.8.1 
2 
3 Total Population by County 

DRAFT
Texas 

Cooke County Grayson County 

2000 Population 36,363 110,595 

2010 Population 38,437 120,877 

Percent Change (%) + 5.7 + 9 

Source: USCB, 2000 and USCB, 2010 

4 

5 Prior to lake development, most counties surrounding the lake suffered po lation losses 

6 (USACE, 1976). Population growth in the study ea has lag d for a number of reasons, 

7 including its decidedly older age structure, the natio l r ession beginning in 2007, and 

8 population migration dynamics.  While Grayson County exp ienced a net migration inflow from 

9 2007 through 2008, Cooke County experi ced  appreciable igration outflow with most of 

10 the migration either to or from the Dallas-For  Worth MSA TRC, 2010). 

11 The Dallas-Fort Worth MSA ontin  its surgi  growth (29.4% from 1990-2000), and its CSA 

12 is now the seventh large  in the nati n, with ove  6,700,000 inhabitants in 2010 (USCB, 2010). 

13 Growth in the northern ounties A has been explosive, with four of the region’s 

14 counties now among the stat  most populous.  According to the Texas State Data Center, this 

15 growth is e ected to ntinue  2040 (Dallas News, 2011).  The northward sprawl of the 

16 Dallas-F rt Worth metropl  can be expected to contribute to significant future growth in the 

17 study area. 

18 The Sherman-De on M A grew rapidly from 1990 to 2000 (16.4%); however, growth slowed 

19 from 2000 to 2010, as discussed above.  The MSA contains several towns and cities including 

20 Denison, Sherman, and Pottsboro, while the Gainesville Micropolitan Statistical Area is 

21 dominated by the city of Gainesville.  The population of Denison declined from 1970 to 1990, 

22 grew from 1990 to 2000 (5.9%), and has declined slightly since.  Suburban areas of Denison 

23 grew substantially since 1970, with the greatest growth between 1990 and 2000 at 26% (HUD, 

24 2010). The City of Sherman and the Town of Pottsboro have had similar growth patterns, but 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 have not experienced population decline like Denison.  Table 3.8.2 details the population 

2 changes in the principal municipalities of the study area Table 3.8.2. 

3 Table 3.8.2 
4 
5 Total Population by Principal Cities and Towns 

Source: USCB, 2000 and USCB, 2010 

6 Age 

7 The residential year-round age structure for ounti s and cit es in the Lake Texoma area has 

8 traditionally included older p sons USACE, 76).  Peak-season recreational use of the lake 

9 has attracted younger per ns to the a a (USACE  1976).  However, 70% of the visitors to Lake 

10 Texoma are considered nior citi SACE  2007). 

11 As stated abov e struct  of the Texoma region is decidedly older than national or state 

12 averages (TRC, 2010).  T  is typi l for a largely rural, agricultural area, such as the region has 

13 been his rically.  As of 009, according to American Community Survey estimates, the 

14 population u er 18 in Coo  and Grayson counties was 25.7% and 24.5%, respectively, versus 

15 27.8% in Texas d 24 3% nationally.  The population age 65 and over in Cooke and Grayson 

16 counties was 14.9% and 15.5%, respectively, versus 10.2% in Texas and 12.9% nationally 

17 (USCB, 2010). These age statistics were little changed from 2000 Census numbers. 

18 Although the 2009 age structure of Sherman was similar to Grayson County averages, the 65 and 

19 older population in Denison was 17.4%, appreciably higher.  The median age in Denison was 38 

20 versus 33.6 overall in Texas (USCB, 2010), while Texas had one of the lowest median ages in 

21 the nation in 2010. 

DRAFT
Texas 

Cooke 
County 

Grayson Coun 

City/Town Gainesville Sherman Deni n ttsboro 

2000 15,538 35,082 2,773 1, 9 

2010 16,200 38,521 22,682 2,160 

Percent Change 
(%) 

+ 4.3 + 9.8 - 0 + 36.8 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Urban-Rural 

2 The area surrounding Lake Texoma has traditionally been considered rural because of the 

3 characteristics of its economic base as well as its population density.  Urban and rural population 

4 percentages for Cooke and Grayson counties are shown in Table 3.8.3.   

5 Table 3.8.3 
6 
7 Urban and Rural Population by Study Area C unties 

Source: USCB, 2000 

8 Most population growth since 2000 has b n in Grayson C nty, particularly in the southern 

9 areas adjacent to the booming outer suburb  count f the Dall -Fort Worth metroplex.  The 

10 county is becoming more urban and is most li ly m e urban day than in 2000. 

11 Ethnicity 

12 According to the 2010 Census, t i  of the population in Cooke County was white 

13 (85.7%), with Hispanic or L o peoples comprising 15.6%, Black or African American peoples 

14 accounting f  2.7%, d Amer n Indian peoples comprising 1%.  In Grayson County, the 

15 ethnic c mposition was sim ar, with 83.9% being white; 11.3% Hispanic or Latino, 5.9% Black 

16 or African merican, and 1  % American Indian. These percentages were little changed from 

17 the 2000 Cens  for the e eption of Hispanic or Latino composition.  The region’s population 

18 is becoming more hn ally diverse, particularly with respect to the Hispanic population which 

19 has been growing significantly (TRC, 2010). As the largest minority group in the region, the 

20 Hispanic population has grown from approximately 11,350 in 2000 to over 20,000 in 2010, with 

21 over 13,000 living in Grayson County. 

DRAFTTexas 

Cooke County Gray n County 

Urban 43% 54% 

Rural 57% 46% 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.8.2 Housing 

2 Housing characteristics for the study area include data on housing units, occupancy, household 

3 size, and value. Housing units are part of the area tax base.  The 2005–2009 average home 

4 ownership rate for Grayson and Cooke counties was 70.3% and 72%, respectively.  The 

5 comparable Texas state-wide ownership rate was 63.7% (USCB, 2010).   

6 The 2000 Census housing unit counts for the City of Gainesville, City Denison, the Town of 

7 Pottsboro, and the City of Sherman are listed in Table 3.8.4.  Ho  data presented by the 

8 Denison Development Alliance (DDA) indicated that only 45.3% of house lds in Denison and 

9 47.1% in Grayson County were owner-occupied as of 25 A gust 2010 (DDA, 2 1). 

10 Occupancy varies between homeowner and rent  vacancy a  well as by location. The 

11 homeowner vacancy rate in Texas was 2.2% in 2010 an  10 % for rental units (USCB, 2010). 

12 As shown in Table 3.8.4, vacancy rates vary from about 6% i  Pottsboro to 11% in Denison.  

13 The national housing foreclosure crises ass iated wi  recent recession has affected Texas 

14 and the study area as well.  As of August 2 1 ne in every 958 Texas housing units was a 

15 foreclosed property for sale RealtyT c Inc., 2 1).  This average ratio was lower in the study 

16 area at 1:1,250 in Grays n County; 1 ,336 in Coo  County; and 1:1,792 in Denison. 

17 According to American Co m nity Survey data, the US average household size in 2010 was 

18 2.63 persons nd the erage f ily size was 3.23 (USCB, 2010).  The average household size 

19 in Texas as 2.75, and the verage f mily size was 3.41 (USCB, 2010).  Average household size 

20 from 200 2009 in Grayson and Cooke counties was 2.55 and 2.68, respectively.  In general, 

21 average house ld size is, d has been, between 2.5 and 2.8 persons and average family size is, 

22 and has been, abo  3 2 ersons across the study area. 

23 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.8.4 
2 
3 Housing Unit by Study Area Counties 

DRAFT
Texas 

Cooke 
County 

Grayson County 

City/Town Gainesville Denison Pottsboro Sherman 

Total 6,423 10,309 620 14,926 

Occupied 5,969 9,185 586 13,739 

Vacant 454 1,124 3 187 

Source: USCB, 2000 

4 All of the Lake Texoma shoreline is zoned, and lan use is allo ted according to the Texoma 

5 SMP (USACE, 1996). The areas around Lake Texoma nt n a mix of residential areas; areas 

6 for production of agriculture and livestock  and retail, comm rcial, and concession operations. 

7 The development of the western shoreline f the ttle Mineral rm includes both year-round 

8 residential and seasonal housing. Based on r iew of urren rial imagery, the housing density 

9 appears to be low in this area A, 2008). The western shoreline across the proposed land 

10 conveyance is zoned for re eational e, with so e limited development areas (USACE, 1996). 

11 The residential sub-di ons along e western shoreline were developed before the SMP was 

12 implemented.  The Lake Te m  shoreline allocations are discussed in detail in Section 3.3.   

13 The 2000 a d 2010 med  housi  values for the study area are included in Table 3.8.5.  There 

14 are no pdated Census es mates for the median housing values in cities/towns.  The 2000 

15 median hou ng values for e study area cities and towns are included in Table 3.8.6.  The 

16 median value of omes in he study area remains well below the national and state median home 

17 values. 

18 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.8.5 
2 
3 Median Housing Values 
4 Study Area Counties, State and Nation 

DRAFT
Median Housing Value ($) 

Texas 
USCooke Grayson State-wide 

2000 73,200 67,800 82,500 119,600 
2010 95,300 106,100 118,900 185,400 

Source: USCB, 2000 and USCB, 2010 

5 Table 3.8.6 
6 
7 Median Housing Values, 2000 Census, 
8 Study Area Cities and T wns 

Texas 

Cooke County rayson County 

Cities/Towns Gainesville Den on Pottsboro Sherman 

Median Housing Value ($) 4, 0 52,100 84,800 67,500 

Source: USCB, 2000 

9 3.8.3 Employment 

10 Regional median househ ld income has historical  been generated from employment related to 

11 agriculture and the oil an as in stry. The n-agricultural and non-oil/gas industry portion of 

12 the economic bas  of the are resently consists of health care, manufacturing, and retail sales. 

13 The comm nities of Sh man an  Denison serve as centers for retail and service businesses, 

14 while L e Texoma is a ma r recreation destination, especially for the residents of north Texas 

15 and souther  Oklahoma.  R creation opportunities at Lake Texoma are described in detail in 

16 Section 3.11. 

17 According to the USCB 2008 County Census Business Patterns per North American Industry 

18 Classification System (NAICS), the top four employment sectors in the study area are listed in 

19 Table 3.8.7. 

20 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.8.7 
2 
3 Employment per Employment Sector 

DRAFT
Texas 

Cooke Grayson
E

m
p

lo
ym

en
t 

S
ec

to
r Manufacturing (31%) Health care and social 

assistance (23%) 

Retail trade (10%) Manufacturing (22%) 

Health care and social 
assistance (8%) 

Retail trade (12%) 

Wholesale trade (5.3%) Con ruction (8.5%) 

Source: USCB, 2008 

4 According to the Bureau of Labor Statistic  LAUS June 2010 ata (not seasonally adjusted), the 

5 unemployment rate was 8.7% for Grayson County d 7% for C ke County (USBLS, 2010). 

6 Unemployment in the study area in June 201  was 8 %, rep enting an 8% increase in the last 

7 year (TWC, 2011).  Although loyment h  risen dramatically in the area over the last few 

8 years, it remains lower tha  state and tional ave ges (TRC, 2010). 

9 Current employment in im ediate are f the proposed conveyance land is primarily 

10 seasonal to supp  Lake Tex ma recreational activities during the summer season.  Both the 

11 private an  USACE-op ted rec ational areas and facilities are manned seasonally.  The 

12 USACE perated recreatio l facilities employ contractors to provide park and facilities 

13 maintenance rvices and st  to the park entrance booths (USACE, 2007).   

14 According to the TWC  2010 Employer Database, there were 1,264 establishments with 10 or 

15 more employees in Cooke and Grayson counties (the Multi-County region).  Of these 

16 establishments, only 0.5% had 1,000 or more employees, 0.1% had 500-999 employees, and 

17 6.5% had 100 to 499 employees. Most establishments were relatively small, with 49% having 

18 between only 10-19 employees (TWC, 2011). 

19 Although manufacturing remains one of the highest targeted industries for economic 

20 development in the region (TCOG, 2010), a number of the current top 10 manufacturing 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 establishments in the study area are declining, and some have suffered recent employment losses 

2 (TWC, 2011).  Other industries targeted for economic development in the study area include 

3 construction, extraction/drilling, food manufacturing, retail, transportation and warehousing, and 

4 healthcare (TCOG, 2010). 

5 Substantial economic development funds accrue to the local Texas municipalities from sales 

6 taxes. In 2008, Cooke and Grayson county totals for economic develo ment were $7,973,950 

7 and $23,197,471, respectively (TCOG, 2010). 

8 3.8.4 Income 

9 Table 3.8.8 lists the median household income (MHI) cording to the 2000 Census for the study 

10 area counties. Table 3.8.9 lists 2000 median househol ncom or cities and towns in the study 

11 area. County, state and national MHI updates from the 201 ensus are also included. 

12 T ble.3. 
13 
14 Median Hou eh d Income 

DRAFT
Median Househ d Income ($ 

Texas 

USCooke Grayson State-Wide 

2000 37,649 37,178 39,927 41,994 

20 49,790 43,229 48,286 50,221 

So ce: USCB, 20  and US B, 2010 

15 

16 Table 3.8.9 
17 
18 Median Household Income, 2000 Census by Cities and Towns 

Texas 

Cooke County Grayson County 

Cities/Towns Gainesville Denison Pottsboro Sherman 

Median Housing Income ($)  30,571 31,474 43,977 34,211 

Source: USCB, 2000 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 According to the DDA, as of 25 August 2010, the MHI in Denison was $41,112; $47,191 in 

2 Grayson County; and $52,111 in Texas.  The per capita incomes (PCI) for Denison, Grayson 

3 County, and the State of Texas were $20,060; $20,693; and $23,487, respectively (DDA, 2011). 

4 The 2010 Census American Community Survey lists Texas MHI in 2000 inflation adjusted 

dollars as $48,615. 

6 Wages and income in the study area remain below state and national a rages, but these are 

7 positively offset by a lower cost of living.  Since 2000, regional PC  has declined slightly in 

8 comparison to national wage trends (TCOG, 2010). 

9 According to the 2010 Census, the percentage of persons n the study area b w the poverty 

level in 2009 was about the same as the national averag  but below the Texas state average. The 

11 poverty levels in Cooke and Grayson counties were 8% an  14.1%, respectively, about the 

12 same as the national average of 14.3%.  The Texas stat verage was 17.1%, which rose to 

13 17.9% in 2010 (USCB, 2010). 

14 3.8.5 Travel, Recreation, and Tourism 

Travel, recreation, and tour m hav  not been ingled out by regional planning/development 

16 agencies as a separate employmen  category  development industry.  However, travel, 

17 recreation, and tourism a ivities ntribu  number of economic sectors, particularly retail 

18 services. 

19 The total Grayson County ax reve ue collected by counties and municipalities, as levied on 

applicabl ravel-related bus esses (includes the transient lodging and local sales taxes) in 2009 

21 was $2,088,5  (State of T xas, 2010), which has declined since the peak of 2006.  In Cooke 

22 County, the tax re nu n 2009 was $855,900, which has declined from 2008.  The county-level 

23 travel-related tax revenues derive from recreation-related services to lake users (e.g., marinas, 

24 gas stations, lodging, restaurants, boat rentals, and camping/picnic areas).  The tax revenue from 

travel-related businesses in 2009 in the City of Sherman was $1,059,700.  In the Sherman

26 Denison metro area, the tax revenue from travel-related businesses in 2009 was $167,200,000.  

27 Lake Texoma was the 48th top attraction for Texas visitors in 2008 (Texas Economic 

28 Development and Tourism, 2010).  Lake Texoma offers a variety of outdoor recreation 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 opportunities including camping, hiking, boating, swimming, hunting, and fishing.  Two 

2 National Wildlife Refuges (Hagerman and Tishomingo) managed by the USFWS provide 

3 additional recreational opportunities to the area.  A detailed discussion of these refuges is 

4 provided in Section 3.10.1 of this EIS.  There are also five wildlife management areas operated 

by the State of Oklahoma located on USACE-owned lands and twelve USACE-operated parks 

6 located around Lake Texoma.  USACE collects approximately $700,000 annually in user fees at 

7 these Lake Texoma recreation areas (USACE, 2007). The revenue is p marily collected from 

8 individual camp-site use fees at USACE campgrounds and day-use b amps.  

9 Lake Texoma Fishing and Hunting 

Fishing is popular and a major industry at Lake Texom . Management of the fish ry resources 

11 at Lake Texoma is the responsibility of the ODWC d the TPWD. Lake Texoma supports a 

12 diversity of sport fish species, making it additionally attr ive to anglers.  Sport fish species 

13 commonly caught include striped, white, a mouth, spotted  and smallmouth bass; channel, 

14 blue, and flathead catfish; and black and hite crap   The Lake Texoma Fishing License 

(specific to the lake) costs $12 and is valid fo  the ntire lake (above Denison Dam only).  The 

16 anglers can also purchase th  Oklah ma or/and exas fishing licenses that are valid throughout 

17 the state as well as at Lak  Texoma (L ke Texom  Designs, 2011). 

18 An economic impact study  19 0 estimated the regional economic impact of the Lake Texoma 

19 sport fishery s estim d that anglers contributed $25,640,000 in direct fishing 

expenditu s to the regio l econo y in 1990 (Schorr et. al., 1995).  The expenditures were 

21 calculate  from a seven cou y area around Lake Texoma.  The estimated indirect expenditures 

22 amounted to 7,390,000 in otal business sales.    

23 A detailed discussi  on the fishery of Lake Texoma is located in Section 3.11 of this EIS. 

24 Public hunting is discussed in detail in Section 3.11.2 of this EIS.  Each hunter must have the 

following appropriate permits: state permits (Texas and Oklahoma) and special permits for 

26 wildlife refuges and wildlife management areas.  Hunting is strictly recreational and not intended 

27 for wildlife population control within Lake Texoma public hunting lands. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Striped Bass Fishery 

2 Striped bass fishing is one of the most popular recreation activities at Lake Texoma.  The striped 

3 bass is a saltwater species that has been successfully introduced into many lakes throughout the 

4 United States to provide additional angling opportunities.  Striped bass were introduced into 

Lake Texoma in 1965 by the ODWC and have become well established.  This fishery is 

6 considered to be one of the most successful inland striped bass fisheries i  the nation (USACE, 

7 2006). 

8 The direct economic activities generated by the striped bass fish ry includ ecreational fishing, 

9 guided fishing tours, and employment for fishing guides.  T re are between 45 nd 700 service 

guides at the lake according to a USACE 2007 study (U ACE, 2007).   

11 3.8.6 Environmental Justice 

12 The Executive Order (EO) 12898, Federal Ac s to Address E vironmental Justice in Minority 

13 Populations and Low Income Populations  requires  “each Federal Agency shall make 

14 achieving environmental justice part of its mis on by identifying and addressing, as appropriate, 

disproportionately high and advers  human h lth or environmental effects of its programs, 

16 policies, and activities on minori  populatio s and low-income populations.” In an 

17 accompanying President  mem andum,  President specified that Federal agencies shall 

18 analyze the environmental ect of their Proposed Actions on minority and low-income 

19 communitie  including uman alth, economic, and social effects when such analysis is 

require y NEPA. 

21 Disadvantage roups with  the affected area, including minority and low-income communities, 

22 are specifically c sid d in order to assess the potential for disproportionate occurrence of 

23 impacts.   

24 Minority Population 

The term “minority” typically refers to racial or ethnic groups that are not a majority ethnicity or 

26 race in a specific community. For the 2000 Census, race and Hispanic origin (ethnicity) were 

27 considered two separate concepts and were recorded separately.  For the purposes of this EIS, 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 both the minority race population and minority ethnicity (Hispanic origin) recorded in the 2010 

2 Census were considered when analyzing environmental justice.   

3 As previously discussed in this Section (3.8.1), the counties within the study area are comprised 

4 of a large majority white population. The total non-white population is comprised of one, or a 

combination of more than one race (white included).  These non-white races include Black or 

6 African American; American Indian or Alaska Native; Asian; and Nati  Hawaiian or other 

7 Pacific Islander.   

8 As discussed in Section 3.8.1, although the white population in the study ea is about 85% of 

9 the total, the Hispanic population has been growing rapidl  and now represents ver 15% of the 

Cooke County population and 11% of the Grayson Cou ty population (USCB, 2010). According 

11 to the Sherman Denison Metropolitan Planning Organ ation (SDMPO) long range (2035) plan 

12 there is a minority community/population located app ximately 0.5 mile south of the 

13 intersection of F.M. 84 (a “minor arterial  r dway also nam d Texoma Drive, leading to the 

14 east property line of the conveyance fro  Deniso nd US 75 (adjacent to east side of 

highway)(SDMPO, 2010). 

16 Low-Income Populatio 

17 Economic minorities inc de low ncome p s living below the poverty level.  Based on the 

18 2000 Census data  poverty l ls (individuals with incomes below the poverty level) for the 

19 counties su ounding L  Texo  were as follows: Grayson County 11.3%, Cooke County 

14% (U CB, 2000).  The 2 00 Census study area city/town poverty levels were as follows: City 

21 of Denison 5%; Town of ttsboro 8%; and City of Sherman 18%. As discussed in Section 

22 3.8.4, these leve  increas  somewhat by 2010.  

23 The SDMPO long range (2035) transportation plan identifies two low-income block groups 

24 located adjacent or near the south sides of F.M. 84, east of Highland Drive and along either side 

of US 75 in Denison (SDMPO, 2010). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.8.7 Quality of Life 

2 Public Safety 

3 The proposed USACE conveyance land is located within Grayson County.  The nearest major 

4 city to the proposed conveyance land is the City of Denison.  Law Enforcement services are 

provided in the City of Denison by the Denison Police Department (DPD).  The DPD consists of 

6 45 officers and 12 support staff (City of Denison, 2010b).  Police servi  in Grayson County is 

7 provided by the Grayson County Sheriff’s Office.  The sheriff’s off  staffed with 142 direct 

8 employees and approximately 25 contract employees (Grayson County, 20 )  According to the 

9 Grayson County website, the sheriff’s office serves app ximately one-thir f the Grayson 

County population. The remaining portion of the co nty is served by the local city or town 

11 police department.   

12 Fire protection services are provided to the City of Deniso  by the Denison Fire Department 

13 (DFD). According to the Denison Area C ambe f Commerc DACOC), 53 firefighters are 

14 employed by DFD (DACOC, 2010).  In a dition t  fir tection services, responders are 

trained Emergency Medical T icians (EMT ).  According to the City webpage, DFD 

16 responded to over 6,000 equests r service in 2010 (DFD, 2010).  Preston Volunteer 

17 Emergency Services, c (PVES) rovides eme gency services including fire fighting and 

18 emergency transport for th  Pr ton Peninsula located west of the proposed land conveyance 

19 land near Pott b , xas (PV S  2010). 

Medic  Services 

21 Medical serv s are prov ed by a variety of medical professionals with a wide range of 

22 specialty fields. e T oma Medical Center is a major health care facility with four branches 

23 located in the surrounding areas of Lake Texoma.  The main campus of the center is located in 

24 the City of Denison, Texas. 

Education 

26 The Denison Independent School District (ISD) is the closest school district to the proposed land 

27 conveyance. Denison ISD includes Denison High School, Pathways High School, B. McDaniel 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Middle School, and seven elementary schools (Golden Rule, Houston, Hyde Park, Lamar, Layne, 

2 Mayes, and Terrell).  Additional school districts in Grayson County include Bells, Collinsville, 

3 Gunter, Howe, Pottsboro, S&S, Sherman, Tioga, Tom Bean, Van Alstyne, and Whitesboro. 

4 Grayson Community College is also located in the area.  

5 According to the 2000 Census, the number of students over the age of 3 years that were enrolled 

6 in school in Grayson County was 27,885, estimated at 28,986 for 2006-200   Student enrollment 

7 in the City of Denison was 5,302 in 2000 and was estimated at 5,965 f  2006-2008. 

8 The study area region’s overall educational attainment lags behind nationa verages. This puts 

9 the region at a disadvantage in the competition for high h development an  in meeting the 

10 demands of many jobs of the current and future employ rs (TRC, 2010).  Though higher than the 

11 state average, nearly 1 in 5 of the population 25 years  age an  older are without a high school 

12 diploma.  The percentage of the Cooke and Grayson pop ations holding bachelor or higher 

13 degrees is 18.9% and 19.0 % respectively, e s 28.1% in the S (USCB, 2010). 

14 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.9 INFRASTRUCTURE AND UTILITIES 

2 This section summarizes existing conditions of infrastructure within the proposed land 

3 conveyance land and the private adjacent land, including shoreline structures, traffic and 

4 transportation, water supply and distribution, wastewater treatment, septic tanks, natural gas, 

electricity, and safety.  The descriptions and condition summaries of the utility systems are based 

6 upon the most recently available published documents.   

DRAFT7 3.9.1 Shoreline Structures 

8 No structures are located along the Lake Texoma shoreline wi hin the bounda s of this study. 

9 3.9.2 Traffic and Transportation 

This section provides a description of the existing tran o tion resources near the proposed 

11 land conveyance site, including an overvi w of the regiona nd local traffic, airports, public 

12 transit, boating, and rail resources.  Transp rtatio sources ar  well developed in the region 

13 and surrounding areas.  The area can be a essed ia ma  transportation modes, and Lake 

14 Texoma can be easily accessed ll sides. 

Regional and Local T affic 

16 Transportation in and arou he proposed conveyance land is achieved mainly via road and 

17 street network  Due its rural cation, pedestrian and public transit access is limited.  There is 

18 no cohe e network sup orting n n-motorized transportation.  Sidewalks are not readily 

19 available  foot traffic thro ghout the area.  The transportation system serves local and regional 

traffic consis g of ever day work, living, and recreation trips.  Lake Texoma and its 

21 surrounding transp tat n area are known as the Paris District.  Nine Counties are sectioned into 

22 seven regions within the Paris District; Grayson County is in Region 1 (TXDOT, 2010).  The 

23 proposed land conveyance site is located along F.M. 84 (Texoma Drive) and F.M. 406 

24 (Georgetown Road) between Denison and Lake Texoma (Figure 3.9.1). 

The closest cities to the proposed development are Pottsboro, approximately 3 miles to the south, 

26 and Denison, approximately 7 miles to the southeast.  Interstate (I)-35, west of Lake Texoma, 

27 travels north to south between Dallas-Fort Worth and Oklahoma City.  State Highway 75 travels 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 north to south from Plano to Denison and is the main connector to F.M. 84, F.M. 406, and the 

2 proposed development.  At the Red River, Texas State Highway 75 combines with Oklahoma 

3 State Highway 69 and links Lake Texoma to Dallas, Denison, Durant and all of eastern 

4 Oklahoma.  U.S. Highway 82 travels east to west from I-35 to State Highway 75 providing 

5 access to F.M. 120, F.M. 84, and the Little Mineral Arm. 

6 Table 3.9.1 outlines the Annual Average Daily Traffic (AADT) on nearb  roadways. The two 

7 roadways most likely to be affected are F.M. 84 and F.M. 406, hich are adjacent to the 

8 proposed development.  Traffic on roadways surrounding the opos  development is free 

9 flowing during both the A.M. and P.M. peak periods. 

10 Table 3.9.1 
11 
12 Annual Average Daily Traffic and Driving Dista e t he Proposed Development 

DRAFT
Roadway at Intersection City 

Approximate Dri
 to Proposed 

Develop t (minutes) 

Annual Average Daily 
Traffic  

(vehicles per day) 

F.M. 84 Adjacent to the 
Development 

Denison <1 900 

F.M. 84 at State Highwa 5 De on 5 5,500 

F.M. 406 at F.M. 12 Fin 2 4,000 

F.M. 406 at F.M. 8 3 3,900 

State Highway 75 at U 
Highway 8 

Denison 15 56,000 

Sour  TXDOT, 0 

13 Air Tran t 

14 The North Tex  Regi al Airport (GYI) is approximately 8 miles from the proposed 

15 development.  North exas Regional Airport was founded in 1941 as a training site for World 

16 War II pilots and part of the Perrin Air Force Base.  Grayson County currently owns and operates 

17 GYI, which averages 146 flights per day including single- and multi- engine prop planes, small 

18 jets, helicopters, and ultra lights (AirNav, 2010).  The Dallas-Fort Worth (DFW) International 

19 Airport is approximately 60 miles from Lake Texoma and provides passenger, commercial, and 

20 cargo services.  DFW International Airport, ranked 3rd in the world for operations, opened in 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 1974 and serves approximately 155,900 passengers daily (DFW, 2011).  In addition to GYI and 

2 DFW International Airport, there are five private airfields within 4 miles of Little Mineral Arm. 

3 Public Transit 

4 Public transit is limited in the area of the proposed development.  Texoma Area Paratransit 

System (TAPS) is a local not-for-profit agency that provides public transportation on two fixed 

6 routes (TAPS, 2010). These routes have stops near local businesses in D nison and are designed 

7 for residents who choose public transportation on a regular basis.  N i r of the routes provides 

8 direct access to the proposed development.   

9 Rail 

There are many active rail spurs throughout the area.  The cl est active rail spur runs east to 

11 west 2 miles south of the proposed development.  Un  Pacific and Texas Northeastern 

12 Division Railroad are the primary rail ca ie  in Grayson Co ty. Amtrak does not provide 

13 direct service to Denison, and the closest p senger s  is approximately 40 miles from the 

14 proposed development in Gainesville, TX.   

Boating 

16 Lake Texoma has 18 ma as al ng its sh  (Lake Texoma Online, 2011).  These marinas 

17 provide a variety f services a  amenities for tourists and residents.  Some provide camping and 

18 lodging fac ties, recrea nal veh e (RV) hookups, restaurants, and luxury gated communities; 

19 but boa g and recreationa  water activities are the focus of the marinas along Lake Texoma. 

All forms o  watercraft are vailable for sale or rent at most major locations around the lake. 

21 The Grandpapp  Point R sort and Marina is at the edge of Grandpappy Point Park and 

22 approximately 900 f om the proposed development.  Grandpappy Point Resort and Marina has 

23 more than 800 slips, restaurants, banquet facilities, lodgings, and dock-o-minimums (ownership 

24 of a boat slip and a portion of all common areas) sales (Grandpappy Point Resort & Marina, 

2010). A boating survey was conducted for this EIS during the summer of 2009, and results of 

26 this survey are included in Appendix I and discussed in Section 4 of this EIS. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.9.3 Water Treatment and Distribution 

2 The proposed USACE conveyance land is undeveloped, and there are no water distribution 

3 systems or water wells present in the area.  Within the private adjacent land and nearby area, 

4 there are approximately 20 private water wells that supply water to residences and businesses. 

These wells are approximately 6.5-12 inches in diameter and range in depth from 106-386 ft 

6 (TCEQ, 2010a). 

7 The Preston Shores Water Treatment Plant, which is supplied wi h oundwater and surface 

8 water provided by the RRAT, distributes drinking water to recreation are  and approximately 

9 450 residential connections in the subdivisions of Tan wood, Ridgecres  and Sherwood 

Shores north and west of the Little Mineral Arm (South est Water Company, 2010 ). 

11 The City of Denison is supplied with surface water from ity wned Lake Randell, which is also 

12 supplemented by surface water from Lake Texoma and gro dwater (City of Denison, 2003). 

13 The rated nominal capacity for the City’s ter tr ment is 13 m llion gallons per day (MGD). 

14 The average daily demand for the City is 4.  MGD  The p k demand is 9 MGD (Howerton, 

2010). Presently the City has ss capacit r water treatment.  According to Mr. David 

16 Howerton, Director of Publ c Works, ity of Den on, the existing water treatment infrastructure 

17 could support a comm ty four tim  the current s ze of the City of Denison.  Additionally, Mr. 

18 Howerton stated that the City of Denison has an unlimited expansion capacity for water 

19 treatment (Ho  2010). I  2008, the City of Denison drinking water met or exceeded all 

EPA drink ng water requi ments ( y of Denison, 2003). 

21 3.9.4 Wa ewater Colle ion and Treatment 

22 Wastewater is any r that has been adversely affected in quality by anthropogenic (human) 

23 influence. It comprises liquid waste discharged by domestic residences, commercial properties, 

24 industry, and/or agriculture. In the most common usage, it refers to the municipal wastewater.   

Wastewater Treatment Plant 

26 There are currently no buildings located on the proposed conveyance land, and no sewer lines are 

27 present on the area within the boundaries of the proposed conveyance lands.  Additionally, all 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 structures located within the private adjacent land utilize septic systems to manage wastewater. 

2 No wastewater is pumped to an off-site WWTP.  Currently, the closest WWTP to the Preston 

3 Harbor Development is the Pottsboro WWTP.  The Pottsboro wastewater treatment plant is on 

4 County Line Road at Little Mineral Creek, approximately 1.6 miles north of the intersection of 

F.M. Road 120 and F.M. Road 996 and approximately 0.5 mile east of F.M. Road 120 in 

6 Grayson County, Texas. The Tanglewood residential subdivision in the southern end by the Big 

7 Mineral Arm and the Town of Pottsboro use the Pottsboro WWTP r wastewater disposal 

8 (Town of Pottsboro, 2010; Vaden, 2011). 

9 Septic Tanks 

There are currently no buildings located on the propo d conveyance land; and no septic tanks 

11 are known to be there. The Grayson County Planning epartm t identified two septic tanks on 

12 the private adjacent land (Burnett, 2010).  The conditio  and age of these septic tanks are 

13 unknown. 

14 Across from the proposed conveyance lands  the w stern p insula of the Little Mineral Arm. 

All residential subdivisions an  p lic recrea n areas in this peninsula use septic tanks for 

16 wastewater disposal. Th  Simmons hores res ntial subdivision in the southern end of the 

17 Little Mineral Arm als  uses septi ank  for was ewater disposal (Southwest Water Company, 

18 2010b). 

19 According o the 2001 L ke Tex a Regional Sewer System Study, septic systems and poor 

soils in e Lake Texoma a a may contribute to water quality impacts at Lake Texoma.  This 

21 report exam ed several st dy areas, including Region TX1 (which contains the proposed 

22 conveyance land  as w  as the private adjacent land), and Region TX2 (which contains the 

23 western peninsula o  Little Mineral Arm, the Simmons Shores subdivision, and the town of 

24 Pottsboro). Within Regions TX1 and TX2, 622 and 2,201 housing units utilized a septic system, 

respectively. The study states that soils in Region TX1 are unsuitable, and soils in Region TX2 

26 are generally unsuitable for septic system operation due to slow percolation and insufficient 

27 depth to rock for each soil type.  Some soils in Region TX2 are considered suitable for septic 

28 system operation (USACE, 2001). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The 2001 Lake Texoma Regional Sewer System Study identified seven institutional options for 

2 wastewater treatment for the area surrounding Lake Texoma.  Each option was evaluated against 

3 six criteria and ranked based on the likelihood that those specific criteria would be met.  Creation 

4 of a new regional sewer system was ranked as the option that would most likely achieve the 

goals of providing wastewater service to the population and preserving the water quality of the 

6 Lake Texoma watershed.  The study stated that separate treatment systems would have to be 

7 developed for each state and that new users would be automatically add d to the system, while 

8 septic users would be offered the opportunity to participate (USA  2001). Aside from the 

9 Preston Harbor Development, no regional sewer system is or has een plan d for this area. 

The TCEQ requires owners of private aerobic septic syst ms to obtain a maintena  contract for 

11 their septic system for a period of 2 years, beginning e date that e system is first used.  At the 

12 end of the initial 2-year service policy, the owner of a sep c stem for a single family residence 

13 may either maintain the system personally or obtain a new m ntenance contract (TCEQ, 2010e; 

14 THSC, 2005). 

Conventional systems do not require any typ  of maintenance contract, but it is recommended 

16 that these systems be pump d every 3 to 5 ye s to prevent short circuiting of the treatment 

17 process (TCEQ, 2010  For aer bic treatme  systems, the recommended frequency of 

18 pumping depends on the s e of th  tank, the th of sludge, household size, and manufacturer's 

19 recommendation  (TCEQ, 20 f). 

3.9.5 U lities 

21 Natural Gas 

22 There is currently no atural gas infrastructure on the USACE conveyance land.  Within the City 

23 of Denison, residences and businesses utilize natural gas provided by Atmos Energy (Atmos). 

24 According to the 2010 Natural Gas Annual Statistics Reports provided by the Texas Railroad 

Commission (TRRC), Atmos energy provided 332,636 one thousand cubic feet (MCF) to 

26 domestic facilities, and 150,889 MCF to commercial and industrial facilities in the city of 

27 Denison in 2009. Atmos energy provided 21,936 MCF to domestic facilities and 7,619 MCF to 

28 commercial and industrial facilities in the city of Pottsboro in 2009 (TRRC, 2010).  According to 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 the TRRC interactive GIS map viewer (TRRC Viewer) liquid petroleum gas (LPG) is supplied to 

2 developments on the western shoreline of Little Mineral Arm.  Grandpappy Point is also 

3 supplied with LPG. An LPG supply is not indicated on the conveyance land or on the private 

4 adjacent land by the TRRC Viewer. 

Electricity 

6 There is currently no electricity infrastructure on the USACE c veyance land. With 

7 deregulation of electricity in Texas, residents of Denison can choose h  electricity service from 

8 a variety of retail electric providers; however, the electricity infrastru re for the area is 

9 provided by Oncor Electric. The total electricity consumpti n for the City was available at the 

time of preparation of this EIS due to the fact that mul ple companies provide ele trical service 

11 to the City of Denison. 

12 3.9.6 Solid Waste 

13 Currently, there are no construction activitie occurri g o  USACE conveyance land or the 

14 adjacent private land; therefore  constructio a d demolition (C&D) waste is being generated. 

Residences and businesse  within t  private djacent land generate municipal solid waste 

16 (MSW).  Using an esti ated daily te of 4.5 po nds of MSW per person (EPA, 1998), and a 

17 2000 population estimate 22 3 it is estimated that approximately 18,702 tons of municipal 

18 solid waste is g d annual within the City of Denison. 

19 Municip  solid waste colle ed from the City of Denison is disposed at the Texoma Area Solid 

Waste Aut rity (TASWA) andfill.  This landfill was permitted in 2003 and opened in 2005. 

21 The TASWA l dfill acc pts approximately 120,000 tons of waste per year, including C&D 

22 waste. Based upo  th  estimated annual municipal solid waste disposal rate for the City of 

23 Denison of 18,702 tons, the City currently contributes approximately 15.5% of the waste 

24 disposed annually at the TASWA landfill.  The cities of Gainesville and Sherman also utilize the 

TASWA landfill for disposal of municipal solid waste.  The landfill is in operation 5.5 days per 

26 week (closed on Christmas day) and currently operates on 231 acres, with the possibility of 

27 expanding to a total of 921 acres of previously purchased land.  Based upon current disposal 

28 rates and projected growth rates of contributing cities, the landfill has a life expectancy of 50-70 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 years. Additionally, the life expectancy of the landfill could be doubled if a permit were 

2 acquired which allowed TASWA to double the height of the landfill.  The current cost per ton of 

3 waste disposed is $33 (Sissney, 2010; TASWA, 2010). 

4 The TASWA landfill does not operate a residential recycling program; however, they do accept 

materials including tires, computers (no monitors or televisions), oil (maximum of 3 gallons), oil 

6 filters, appliances with Freon, and sludge.  No aluminum, cardboard, or pl tics are accepted for 

7 recycling (Sissney, 2010; TASWA, 2010). 

8 3.9.7 Safety 

9 A safe environment is one in which there is no, or an ptimally reduced, pote al for death, 

serious bodily injury or illness, or property dam e. The e ments of an accident-prone 

11 environment include the presence of a hazard and an exp se  population at risk of encountering 

12 the hazard.  Numerous approaches are available to manag  the operational environment to 

13 improve safety, including reducing the m gnitud f a hazard  reducing the probability of 

14 encountering the hazard.  The primary sa ty cat gories cussed in this analysis include 

Ground and Traffic Safety and C ruction Sa . 

16 Ground and Traffic S fety 

17 Within the proposed conv a e land there are no roads; therefore, there is no authorized 

18 vehicular traf . N al haza  may be present in the proposed conveyance land due to the 

19 heavily w oded nature o he area   Naturally occurring potential health and safety hazards 

include in cts, snakes, clim ctic conditions, and floods.  Due to the lack of development and 

21 traffic within e proposed onveyance land, there are no man-made health and safety hazards 

22 located on the prop rty 

23 At the time of this study, no records were available to detail the number or type of accidents that 

24 have occurred on this property. 

Construction Safety 

26 Construction site safety is largely a matter of adherence to regulatory requirements imposed for 

27 the benefit of employees, and implementation of operational practices that reduce risk of illness, 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

injury, death, and property damage.  The health and safety construction workers are safeguarded 

by Occupational Safety and Health Administration (OSHA) standards.  These standards specify 

the amount and type of training required for industrial workers, the use of protective equipment 

and clothing, engineering controls, and maximum exposure limits for workplace stressors.  Since 

there has been no development within the proposed conveyance land, there are no known 

historical construction accidents associated with this property. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.10 PUBLIC LANDS 

2 Public access lands are areas where people can visit at their leisure and where permits such as 

3 special memberships are not required in order to enjoy outdoor pursuits.  Most state and 

4 Federally managed public lands are open for public recreational use at Lake Texoma.  The 

5 shoreline around Lake Texoma (108,753 acres) is owned by the USACE (USACE, 2008c). 

6 These lands are managed by several state and Federal agencies includin he USACE, USFWS, 

7 State of Oklahoma, and State of Texas.  The 1996 SMP for Lake Tex a is discussed in Section 

8 3.3 of this EIS. Figure 3.3.2 details the location of SMP sh reline locations within the 

9 proposed conveyance land. 

10 Table 3.10.1 summarizes USACE land-use designati ns within L ke Texoma according to the 

11 OMP FY 2009-2013. The OMP FY2009 – FY2013 is d cusse  in Section 3.2 of this EIS. 

12 T le 3.10.1 
13 
14 Land-Us  Design s 

DRAFT
Land-Use Design Op on Area (Acres) 

Recreation - I nsive Us USA 11,770 

State A ncies 2,473 

r 150 

Recreation - L nsity Use USACE 39,092 

 Managem t USFWS 24,950 

ODWC 29,112 

TPWD 36 

Total Acres 108,753 
Source: USAC , 2008c 

DWC - Ok homa Department of Wildlife Commission 

15 3.10.1 Wildlife Management 

16 Federal Lands - Wildlife Refuges 

17 The National Wildlife Refuge System, managed by the USFWS, is a system of public lands and 

18 waters set aside for the benefit and propagation of fish and wildlife and their respective habitats. 

19 As described in Section 3.7.9, two national wildlife refuges exist on the USACE lands within 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Lake Texoma and include the Tishomingo National Wildlife Refuge located on the Washita Arm 

2 of the lake near the town of Tishomingo, Oklahoma, and the Hagerman National Wildlife Refuge 

3 located on the Red River Arm of the lake near Pottsboro, Texas.  A breakdown of acreages for 

4 the two refuges is shown in Table 3.10.2. 

5 Table 3.10.2 
6 
7 Wildlife Refuges, Lake Texoma 

Source: USACE, 2008c and USFWS, 0c 
1Total acreage for the Tishomingo NWR MU is ,464 acres.  
3,150 acres are managed as Tishomingo WM 

8 These two wildlife refuges encompass app oxim ly 25,000 ac  A detailed discussion of the 

9 refuges is provided in Section 3.7 and recre ion opp t ies are discussed in Section 3.11 of 

10 this EIS. 

11 State Lands - Wildlife Managem nt Areas  

12 The ODWC manages four WMA  on the USACE lands at Lake Texoma and cooperates with the 

13 USFWS to m  and c duct controlled hunts on the Tishomingo NWR/Wildlife 

14 Managem t Unit (WM )   The State of Texas manages an aquatic biology and fishery 

15 laborato  near the souther  end of the Little Mineral Arm of the lake.  The WMAs provide 

16 public acces  for hunting a d low density types of recreational uses.  Table 3.10.3 identifies 

17 these areas, and p vides  breakdown of acreages for each WMA.  The WMA locations on Lake 

18 Texoma are depicted n Figure 3.2.2.   

19 

DRAFTWildlife Refuge Acreage ca n 

Tishomingo National Wildlife Refuge 13,3141 Oklahoma 

Hagerman National Wildlife Refuge 11,3 Texas 

Total ,634 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.10.3 
2 
3 State Wildlife Management Areas, Lake Texoma 

DRAFT
Wildlife Management Area Acreage State 

Hickory Creek 7,363 OK 

Love Valley 7,746 OK 

Fobb Bottom 2,205 OK 

Texoma/Washita Arm Unit/Tishomingo WMU 13,286 OK 

Aquatic Biology Lab TX 

OU Biological Station 338 OK 

Southeastern Oklahoma Biological Sciences Station 377 O 

Source: ODWC, 2011b and USACE, 2008c 
1Land acreage represents the total for Texoma ashita Arm Unit and 
Tishomingo WMU. 

4 The WMAs are located on USACE lands in the upper r hes of the reservoir. These areas 

5 provide large contiguous tracts of land d contain muc  of the remaining bottomland 

6 hardwood habitats around the lake. Game pecies o terest on most of the WMAs include 

7 quail, white-tailed deer, Rio-Grande turkeys  cot ntail and swamp rabbits, mourning dove, 

8 squirrel, waterfowl, and furb rers s h as bob ts, coyote, and raccoon.  Primitive camp areas 

9 are provided at some of e WMAs.  ome of the on-game species of interest include the Bald 

10 Eagle and Interior Least rn (OD C, 2 A description of each of the WMAs follows: 

11 Wildlife Man g t Area  in Oklahoma (ODWC) 

12 The fol wing information garding Lake Texoma Wildlife Management Areas in Oklahoma 

13 was provid  by ODWC. 

14 Hickory Creek— Hick y Creek WMA covers 7,363 acres of eastern Love County and is 

15 located east of Highway 377, approximately 5 miles northeast of Marietta, Oklahoma.  Post oak

16 blackjack timber dominates the uplands with bottomland hardwoods occurring in the low-lying 

17 areas.  Native grasslands comprised of little bluestem and Indian grass dominate the upland 

18 openings” (ODWC, 2011b). 

19 Love Valley—“Love Valley WMA covers 7,746 acres of south central and eastern Love County, 

20 located just east of Interstate Highway 35.  Post oak-blackjack timber dominates the uplands 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 with bottom land hardwoods occurring next to the Red River.  Native grasslands comprised of 

2 little bluestem and Indian grass dominate the upland openings” (ODWC, 2011b). 

3 Fobb Bottom—“Fobb Bottom WMA is located in southern Marshall County. The nearest town 

4 is Willis, Oklahoma.  The area is 2,205 acres in size and consists of mainly flood plain, river 

bottom, and cropland” (ODWC, 2011b).   

6 Texoma/Washita Arm Unit/Tishomingo NWR/WMU—“Texoma/Wa hita Arm/ Tishomingo 

7 WMA covers 13,286 acres in southern Johnston County.  The e s located southwest of 

8 Tishomingo.  The area consists of mainly flood plain and river bottom habitats” (ODWC, 

9 2011b). 

Wildlife Management Areas in Texas (TPWD) 

11 There are no WMAs managed by the State of Texas on Fe ally owned lands at Lake Texoma. 

12 The TPWD has a license for approximate  3 res near the s thern end of the Little Mineral 

13 Arm of the lake, which they operate as an aq tic biolo y d fisheries laboratory. 

14 3.10.2 Lands for Recreatio 

Lake Texoma lands and shoreline ar  used for va ous types of recreation activities.  The 1996 

16 SMP governs all the lak  shore ne uses. USACE lands at Lake Texoma are zoned to 

17 maintain a balan  between l side development and the environment.  According to the 1996 

18 SMP, Lake Texoma sho line an and can be accessed and used for recreation by the public 

19 where  shoreline is allo ted as Public Recreation Areas (Public Use Areas) or Protected 

Shoreline A s. Privately o ned floating facilities are not permitted in these areas.   

21 Approximately 30  of he lands around Lake Texoma are zoned for public use areas and are 

22 accessible to the public for various types of outdoor recreational pursuits.  Approximately 65% 

23 of the lake shoreline is allocated for Protected Shoreline Areas.  The recreational activities in 

24 these shoreline areas include both high intensity and low density uses.   

The Public Recreation and Protected Shoreline Areas zoning according to the 1996 SMP permit 

26 different types of recreation activities.  The sites and the activities are managed by state and 

27 Federal agencies or commercial concessions.  All sites are intended for public use.  The Public 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Recreation zoning includes recreation intensive use.  The Protected Shoreline Areas include 

2 recreation low density use. 

3 There are two types of public recreation area designations at Lake Texoma.  These areas include 

4 Recreation - Intensive Use and Recreation - Low Density Use (USACE, 2008c).   

Recreation - Intensive Use 

6 Recreation - Intensive Use includes USACE lands for public re ation intended for high 

7 intensity recreational opportunities in the public use areas.  The  inclu  commercial marinas, 

8 public parks, public campgrounds and picnic areas, public oat launching mps, restrooms, 

9 parking spaces, and swimming beaches. The areas can b  accessed by water or l d. Intensive 

use includes all 1996 SMP Public Recreation Areas  The 2009 2013 OMP for Lake Texoma 

11 lists a total of 14,393 acres of Recreation - High Density d t Lake Texoma. 

12 Recreation - Low Density Use 

13 Recreation - Low Density Use includes US CE la ds for p blic recreation intended for low 

14 impact recreational activities s  hunting, ing, and fishing. These lands are open to the 

public and do not have st ctures or cilities fo  camping, boating, or picnicking.  The 2009 -

16 2013 OMP for Lake T oma lists  t t l of 39,0 2 acres of Recreation-Low Density lands at 

17 Lake Texoma.  Public recr i  low density use includes hunting at USACE managed hunting 

18 areas and can clude ildlife a nature watching and photography. 

19 State P rks 

Two State Par  are prese ly located at Lake Texoma:  Lake Texoma State Park (Oklahoma) 

21 and Eisenhower S  p k (Texas).  Both state parks are considered as Recreation-Intensive use. 

22 Lake Texoma State Park is located in Marshall County, east of the town of Kingston.  The park 

23 offers fishing, swimming, camping, hiking and picnic areas.  The park was originally operated by 

24 the State of Oklahoma, but is presently in a transitional state and is being privatized.  The Water 

Resources Development Act of 1999 (WRDA 1999) authorized the disposal and sale of 

26 approximately 1,580 acres of Federally owned land at Lake Texoma, which was leased to the 

27 OTRD for the park. In accordance with the NEPA, USACE, Tulsa District, prepared an 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Environmental Assessment dated June 2005 addressing the environmental and social impacts of 

2 selling approximately 564 acres of land to the State of Oklahoma.  These lands were 

3 subsequently sold, and the Texoma State Lodge and many of the structures associated with it 

4 were demolished and removed.  The OTRD presently operates some recreational features and 

campgrounds at site, but continued future operations have not been determined. 

6 The State of Oklahoma has requested conveyance of additional lan  up to the balance 

7 (approximately 1,022 acres) of that authorized by WRDA 1999.  resently, USACE, Tulsa 

8 District, is preparing NEPA documentation addressing the envi nme l and social impacts 

9 associated with remainder of the land conveyance authorized by WRDA 1999 

Unlike past Federal land conveyance in accordance wit  provision of the 1999 WRDA discussed 

11 above, the land conveyance for the Denison convey nce is result of separate legislation 

12 contained in WRDA 2007. This legislation requires that   Secretary of the Army  convey to 

13 the city of Denison up to 900 acres of land  a ke Texoma wh h were included in a 2005 lease 

14 application. The conveyance is to be at fair market v  and is subject to completion of NEPA 

documentation and other real estate requireme s su h as a survey and appraisal.  All costs are to 

16 be funded by the city. Ac rding  land co eyance actions mandated by the two distinct 

17 WRDA bills are not conn cted or rela d to one an ther. 

18 Eisenhower State Park (T s) encompasses 423.1 acres and is located in Grayson County, 

19 northwest of t  Ci y f Denis   The park has facilities for picnicking, hiking, biking, nature 

study, fish ng, boating an oat ren s, water skiing, swimming, wildlife observation, all-terrain 

21 vehicle (ATV) and mini-bik  use, and a variety of camping grounds. 

22 USACE-Opera ed Lan s 

23 According to the USACE Tulsa District OMP FY2009 - 2013 for Lake Texoma, the existing 

24 USACE-managed recreational development consists of ten class A parks and over 700 campsites 

with electric and individual water hookups at most sites (USACE, 2008c).  Each park contains a 

26 variety of facilities. 

27 Approximately 57 miles of equestrian trails and a 14-mile scenic Cross Timbers hiking trail are 

28 also available. The trails meander through Juniper Point, Cedar Bayou, Paw Paw Creek, and 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Rock Creek Parks. A list of USACE-managed recreation areas at Lake Texoma according to the 

2 FY2009 - 2013 OMP is shown in Table 3.10.4. 

3 Table 3.10.4 
4 
5 USACE-Managed Recreation Areas, Lake Texoma 

DRAFT
Park Name Area in Park (acres) 

Buncombe Creek 280 

Caney Creek 390 

Dam site (Oklahoma) 260 

Dam site (Texas) 

East Burns Run 200 

Johnson Creek 75 

Juniper Point 39 

Lakeside 30 

Old Ranger Station  1 

Platter Flats 185 

Preston Bend Recreation rea 

West Bu n 355 

To  2,816 

urce: USACE  2008c 

te: USAC s Island View Park, which is 
cu tly sed. 

6 Quasi-Publi  Area 
7 Accordin o the 1996 SM  a total f 3,362 acres of Quasi-Public Lease areas are used at Lake 

8 Texoma USACE, 1996). T se areas include public use areas of Federal lands that are leased to 

9 special intere  groups such s the Boys Scouts and Girls Scouts, YMCA, YWCA, and religious 

10 groups. Access Qu -Public Lease areas is restricted to special interest, non-commercial 

11 groups. Boat docks in quasi-public lease areas are managed under the terms of the real estate 

12 agreement for the individual site.  Table 3.10.5 lists the major Quasi-Public Areas within Lake 

13 Texoma as depicted in Figure 3.10.1. 

14 

3-152 




 

  

 
  

 

  

   
 

 

 
 

 
 

 

  
  

 

 
 

 

 
 

 
 

 

 
  

 

 

 
 

 
 

 

 
 

    
 

 

 
 

 
 

  
 

 

 
 

 

 
 

  
 

 
 

  

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.10.5 
2 
3 Major Quasi-Public Areas, Lake Texoma 

DRAFT
Lessee Conditions of Use Acres 

All Saints Camp and Conference Center, Inc. 
Use restricted to Special Interest, 
Non-Commercial Group. 

600.0 

Archdiocese of Oklahoma City 
Use restricted to Special Interest, 
Non-Commercial Group. 

95.0 

Austin College 
Use restricted to Special In est, 
Non-Commercial Group 

28.7 

Boy Scouts of America-Circle Ten Council 
Use restricted to Sp al In st, 
Non-Commercial roup. 

477.0 

Cross Timbers Girl Scout 
Use restricte  Special Interest, 
Non-Com rcial Group. 

150.0 

Future Farmers 
Use r icted to Special Interest, 
Non ommercial G up. 

127.0 

Grayson Baptist 
Use res ted t pecial Interest, 
Non-Comm ial Group. 

22.9 

Lake Texoma Baptist Resort Ministry, Inc 
Use restricted Special Interest, 
Non-Commercia oup. 

50.0 

Lake Texoma Baptist Resort Ministry, Inc, 
Bryan Baptist Assoc 

Use r ted to Spe ial Interest, 
Non omm l Group. 

155 

Lake Texoma Youth Conf. Gro ds Of The 
Disc. of Christ, Inc. 

U e restricted to Special Interest, 
Non-Commercial Group. 

2.5 

Methodist Camp 
se restricted to Special Interest, 

N n-Commercial Group. 
177.14 

Presbyterian Camp on e Te ma, Inc. 
Use restricted to Special Interest, 
Non-Commercial Group. 

38.0 

Straight  & Camp Inc 
Use restricted to Special Interest, 
Non-Commercial Group. 

54.5 

Su dance Camp, Inc. 
Use restricted to Special Interest, 
Non-Commercial Group. 

80.0 

Tejas l Scout Council 
Use restricted to Special Interest, 
Non-Commercial Group. 

59.8 

Texas Baptis ible F lowship 
Use restricted to Special Interest, 
Non-Commercial Group. 

60 

Texoma Council of Camp Fire Inc. 
Use restricted to Special Interest, 
Non-Commercial Group. 

75.0 

Texoma Youth Camp, Inc 
Use restricted to Special Interest, 
Non-Commercial Group. 

53.4 

United Methodist Church, North Texas 
Conference 

Use restricted to Special Interest, 
Non-Commercial Group. 

65.0 

Victory Life Camp, Inc. 
Use restricted to Special Interest, 
Non-Commercial Group. 

185.0 

Source: USACE, 2010g; USACE, 2011b. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The major Quasi-Public Leases are located on the western shore of the Little Mineral Arm across 

2 the water from the proposed USACE conveyance area and include Texoma Youth Camp, 

3 Straight Arrow Clubs, Texas Baptist Bible Fellowship, Grayson Baptist, and Austin College.   

4 Public Boat Ramps 
Other high intensity public recreation areas include boat ramps/public boat launch facilities and 

6 public parking areas at Lake Texoma.  Approximately 70 public boat l unching ramps with 

7 access roads are located at Lake Texoma and are open to the general ublic (USACE, 2008c). 

8 At the time of this report, data collection efforts regarding pu lic at ramps were being 

9 performed by USACE, and detailed information of types of the ramps was t readily available 

(USACE, 2011a). No public boat ramps exist within the proposed conveyanc nd. There is 

11 one public boat ramp in the northern tip of the easter  shore of th  Little Mineral Arm close to 

12 Grandpappy Point. The public boat ramp located near G ndp py Point is the closest boat ramp 

13 to the proposed conveyance property. 

14 Public Beaches 
Two USACE-managed public swimming b ches e pre  at Lake Texoma.  The public 

16 beaches are located at West B  Run and E  Burns Run. The two designated swimming 

17 beach day-use areas provi  addition  group she ers and picnic sites to the public.  Each beach 

18 has approximately 50 p king spac USACE, 2008c).  There are no public beaches within the 

19 proposed conveyance land. 

Pocket Be ches 
21 Approxi ately 195 seclud  “pocket beaches” are identifiable from aerial imagery along the 

22 shoreline o  Lake Texoma, taling 108,702 linear feet.  Pocket beaches are unmanaged beach 

23 areas located in elatively undeveloped areas and are typically only accessible for recreational 

24 use by the public fr he water. Of the 195 pocket beaches, 15 exist along the east and west 

shorelines of Little Mineral Arm totaling 9,953 linear feet.  The pocket beaches are used for 

26 swimming, fishing, boat mooring, shelter from wind, and wildlife observation.  Pocket beaches 

27 outside the Little Mineral Arm were identified using aerial imagery only, whereas the pocket 

28 beaches along the shoreline of Little Mineral Arm were documented using aerial imagery as well 

29 as field verification during the recreational helicopter field survey.  Little Mineral Arm was 

specifically studied to find out the use of the pocket beaches along its shoreline in order to 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 determine impacts from the proposed USACE land conveyance.  Additional information 

2 regarding use of pocket beaches is provided in Section 3.11.6. 

3 Pocket beaches exist on both the west and east sides of the Little Mineral Arm.  The majority of 

4 these beaches is situated along the eastern shore of the Little Mineral Arm, adjacent to the 

proposed USACE land conveyance, and is located within the Protected Shoreline Areas 

6 according to the 1996 SMP.  One pocket beach area is located along the w stern shore, adjacent 

7 to the Hiland Shores development.   

8 There are approximately 8,153 linear feet of pocket beaches along the eas n shore and 1,800 

9 linear feet of pocket beaches along the western shore of Lit  Mineral Arm.  Th  pocket beaches 

are accessible when the lake is at normal and season l conservation pool  eleva ion.  Pocket 

11 beaches within the Little Mineral Arm are shown in gure 3 1.1. Pocket beaches along the 

12 entire shoreline of Lake Texoma are shown in Figures 3.10  to 3.10.2.3. 

13 Hunting 
14 USACE lands within Lake Texoma permi  public hun  in designated areas. The public 

hunting areas are shown in Figu  3 2 2.   

16 The proposed conveyan e land is presently o n to limited hunting with restrictions in 

17 accordance with applica  state a  F ulations and established seasons.  The shoreline 

18 adjacent to the proposed U CE conveyance lands is zoned as Protected Shoreline Areas 

19 according to he 1996 SMP.   

Privately Operated Recr ation Areas  

21 The intensive l d-use de gnation for USACE lands at Lake Texoma include all the privately 

22 operated recreation as and include concessions, marinas, resorts, camp grounds, picnic 

23 facilities, shelters, and swimming beaches.  The privately operated recreation is zoned as Public 

24 Recreation Areas according to the 1996 SMP.  Table 3.10.6 lists the privately operated recreation 

areas at Lake Texoma.  Figure 3.10.3 depicts the locations of these areas. 

26 

DRAFT

3-155 




 

  

 
  

 

  

    

    

    

   

  
   

 

   

    

  
   

 

 
    

     

  
  

 

  
 

    

   

  
 

  

  

 

    

     

  
 

 

    
 

 
   

   

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.10.6 
2 
3 Privately Operated Recreation Areas, Lake Texoma 

Recreation Areas Facility Type Conditions of Use 

Alberta Creek Marina Concession Marina Open to General Public - By Fee 

Arrowhead Point Marina Concession Marina Open to General Public - By Fee 

Big Mineral Camp Concession Marina Open to Gen ral Public - By Fee 

Bridgeview Camp Marina Concession Marina Open to neral Public - By Fee 

Cedar Bayou Concession Marina 
Ope eneral Public - Hiking is 
fr  for w ins, all other services are 
f e-based  

Cedar Mills Marina Concession Marina Open to General lic - By Fee 

City of Tishomingo Public Park 
Open to General Publ Hiking on 
tra  is free 

Cumberland Cove Marina Concession Marina 
Open to General Public - Free to walk 
around marina but fee for accessing 
water 

Eisenhower State Park and Yacht 
Club 

Public Park nd M n to General Public - By Fee 

Flowing Wells Marina Concession M ina Open to General Public - By Fee 

Grandpappy Point Marina ession Mar 
Open to General Public - Using 
launch ramp is free 

Highport Marina Con ssion Marina 
Open to General Public - Can fish off 
the banks for free 

Lebanon Resort ublic Park Open to General Public - By Fee 

Little Glasses Marin Concession Marina Open to General Public - By Fee 

Mill Creek R ort C cession Marina 
Open to General Public - Can fish off 
the banks for free 

Newberry Cre  Marina Concession Marina 

Open to General Public - Residents 
who live up the street can fish and 
swim along banks for free (otherwise 
parking fee) 

Paradise Cove Resort Concession Marina Open to General Public - By Fee 

Paw Paw Point Concession Marina Open to General Public - By Fee 

Pennington Creek (Part of City of 
Tishomingo) 

Public Park Open to General Public - By Fee 

Preston Bend Resort – Little Mineral Concession Marina 
Open to General Public - Can fish off 
the bank for free 

Preston Fishing Camp Lighthouse 
Marina 

Concession Marina Open to General Public - By Fee 

Rock Creek Camp Concession Marina Open to General Public - By Fee 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

Recreation Areas Facility Type Conditions of Use 

Soldier Creek Marina Concession Marina 
Open to General Public - Can fish off 
the bank for free 

Texoma State Park and Catfish Bay 
Marina 

Public Park and Marina Open to General Public – By Fee 

Walnut Creek Marina Concession Marina 
Open to General Public - Can swim 
off the bank for free 

Willow Springs Marina Concession Marina Open to General Public - By Fee 

Source: USACE, 2010g; USACE, 2011b 

1 The closest privately operated recreation area within vicinity of th  prop ed conveyance land is 

2 the Grandpappy Point Resort & Marina. This is located at the northern tip of e eastern shore of 

3 the Little Mineral Arm. 

4 Marinas and Associated Access Areas 
5 A total of 23 marinas are present throughout the shoreline f ake Texoma. Marinas have a total 

6 of 5,860 slips/mooring spaces and approx ately 620 dry d k spaces (USACE, 2008c). At 

7 present, no new spaces have been approved or expa i n of comm rcial and private marinas.   

8 Private Leases 
9 When USACE issues “priva  lease  that mea these leases are issued for private recreational 

10 uses for club sites, boat lubs, cottag s sites, and on-profit organizations operating as “private 

11 clubs” that are not gener y open the p USACE, 2010g). Ten recreational private leases 

12 are present at Lake Texoma   Most of these private leases belong to clubs as shown in Table 

13 3.10.7 and F gure 3.10. 

14 Table 3.10.7 
15 
16 Private Leases, Lake Texoma 

Private Lease Type Conditions of Use Acreage 

Bryant Boat Club, Inc 
Recreation – private 
(club) 

Not Open to the General Public – Membership 
Required 

7.00 

American Legion Post 231 
Recreation – private 
(club) 

Not Open to the General Public – Membership 
Required 

17.00 

Camp Sandy Point, Inc. 
Recreation – private 
(club) 

Not Open to the General Public – Membership 
Required 

3.90 

Cedar Point Club, Inc. 
Recreation – private 
(club) 

Not Open to the General Public – Membership 
Required 

25.00 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

Private Lease Type Conditions of Use Acreage 

Dallas Texins Association 
Recreation – private 
(club) 

Not open to the general public - Membership 
required (accessible only by Texas Instrument 
employees and relatives) 

51.00 

Lakeview Lodge, Inc. 
Recreation – private 
(club) 

Not Open to the General Public – Membership 
Required 

3.38 

Lukehaven Rec Club 
Recreation – private 
(club) 

Not Open to the General Public – Membership 
Required 

3.40 

Mineral Bay Private Club, 
LLC 

Recreation – private 
(club) 

Not Open to the General Public  Membership 
Required 

15.00 

Taylor, Ronald 
Recreation – private 
(cottage) 

Not Open to the General ublic 1.20 

Veterans of Foreign Wars 
Recreation – private 
(club) 

Not Open to the G eral Public – Mem rship 
Required 

49.00 

Total 175.88 

Source: USACE, 2010g 

1 Lukehaven Recreation Club, Dallas Texins Association  Texas Instruments Club Sites 4, 

2 Veterans of Foreign Wars Club Sites 2 an  3, American Legio  Post 231 Club Site 9, Mineral 

3 Bay Private Club, and Bryant Boat Club are ocated w  the vicinity of the proposed USACE 

4 land conveyance. 

5 Private Boat Docks 
6 At the present time t re are 111 eal estate s bdivisions adjacent to public lands.  Most 

7 subdivisions have a boat do  a d a boat ramp.  As of 2009, a total of 688 private boat docks had 

8 been permitted he entir ake Texoma area (USACE, 2008c).   

9 In acco ance with the pro sions of 36 CFR  327.19 (see Appendix J), private shoreline uses 

10 may be aut rized in design ed areas consistent with approved use allocations specified in the 

11 SMP. One of he appro ed uses in accordance with USACE regulations permits moorage 

12 facilities when they  not create a safety hazard and inhibit public use or enjoyment of project 

13 waters or shoreline.  A portion of the shoreline adjacent to the proposed conveyance property is 

14 zoned Limited Development as shown in the 1996 SMP (Figure 3.3.2), and some shoreline 

15 activities are permitted.  Presently, 14 Shoreline Use Permits for private moorage facilities have 

16 been issued for the cove where the boat club is being proposed (Figure 2.5).  These consist of 

17 appropriately marked buoys where boats can be moored for private use.   

18 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.11 RECREATION 

2 Recreation was added as one of the six authorized project purposes at Lake Texoma in 1986 

3 (Public Law 622, 99th Congress, 2nd Session). Lake Texoma supports a variety of recreational 

4 activities including boating, fishing, horseback riding, all terrain vehicle use, hunting, golf, 

wildlife observation, photography, hiking, camping, and picnicking.  The public beaches and 

6 sandy pocket beaches throughout the lake are used for swimming and sho line fishing.   

7 The broad category of “recreation activities” at the lake can occur the n water or in a variety 

8 of land-use and shoreline designations.  The water-based recreation at Lak  Texoma and land

9 based and land-water interfaced-based recreation are addr sed separately in this IS. The land-

based recreation includes all recreation on land whe  as land-w er interface-based recreation 

11 includes all recreation that occurs on the shorelines an  the immediate waters of the lake.  The 

12 water-based recreation includes all recreation occurring in th  water. 

13 The land-based recreation inventory is base  on des  surveys f the lake and other relevant 

14 published reports, including the Land Recrea n D a Collec on Summary Report in Appendix 

O. The information on the la wa  interface ased and water-based recreation were obtained 

16 during 2009 field observ tions by S ll Environ ental Enterprises Inc. (SEE).  The detailed 

17 methodologies, the stan rds used sults are included in the Water-Based Recreation 

18 Inventory and Assessment R rt (Appendix I). Based on the field observations of the water

19 based recrea nal fac ies and es, the carrying capacities of the lake and its facilities were 

assessed   This included d a collec ion and analysis to characterize and quantify the existing 

21 level of w er-based recreat nal activity on Lake Texoma and comparison of this data to the 

22 carrying capac s of the l e and its facilities.   

23 3.11.1 Recreation isitation 

24 When the Lake Texoma MP was developed in 1978 , the visitation zone of influence for Lake 

Texoma was defined as areas within 75 miles from the lake (USACE, 1978).  While recent park 

26 visitation data does not specifically track the origination of visitors; anecdotal data from the 

27 USACE indicates that the current zone of influence is larger than the 75 miles defined in 1978 

28 (USACE, 2011c). The counties within this zone include Collin, Cooke, Dallas, Delta, Denton, 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Fannin, Grayson, Hopkins, Hunt, Lamar, Montague, Rockwall, Tarrant, and Wise counties in 

2 Texas. In Oklahoma, the counties include Atoka, Bryan, Carter, Coal, Garvin, Johnston, Love, 

3 Marshall, Murray, Oklahoma, and Pontotoc counties.  Due to easy highway and interstate access 

4 to the lake, it is frequently visited from the Dallas/Fort Worth Metroplex area (Interstate 35 and 

5 Highway 75). 

6 Traditionally, the highest visitation months at the lake include the summe  months of June, July 

7 and August. According to this visitation data, July is generally the busiest month of the year, 

8 experiencing the highest number of visits, visitor hours, and vi or da  for 6 of the 9 years 

9 (2000, 2003 to 2006, and 2008). An average of 5.8 milli n people used ake Texoma for 

10 recreational purposes in 2006 (USACE, 2009b). This nu ber reflects all recreati al visitations. 

11 According to the 1978 MP, it was estimated that 48% of the total isitation was at the USACE 

12 managed areas (USACE, 1978).   

13 The total number of annual visits in 2008  the highest reco ded during the 9-year timeframe 

14 evaluated. The number of visits to Lake Texoma  recreational activity and the relative 

15 percentage for each activity for the years 200  thr gh 2008 is included in Table 3.11.1, on the 

16 following page. 

17 In 2006, the visitation Lake Texo a ranked firs  among the USACE lake projects nationwide, 

18 with visitors spending ove 0 million hours at the lake.  Since then, visitor hours spent at the 

19 lake have no  decl d consi ably below 90 million.  Fishing, sightseeing, and boating 

20 activities e popular acti ies at th  lake. It is important to note that fishing and boating may 

21 occur tog her, which may nfluence the relative order of these activities, possibly making 

22 boating the top recreational ursuit.   DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.11.1 
2 
3 Visitation per Recreation Activity, Lake Texoma, 20 6-2008 

Year Visits 
Type of Recreation Activity 

Boating Camping Fishing Hunting Picnicking Sightseein Swimm g Waterskiing Other Total 

2006 
Visits 1,326,349 829,839 2,825,144 104,768 732,495 1,996 1 1,038,553 370,151 742,098 9,965,738 

% 13.3% 8.3% 28.3% 1.1% 7.4% 20 % 10.4% 3 7.4% 100.0% 

2007 
Visits 1,251,316 747,922 2,769,622 105,632 677,533 2,182,556 944,714 320,105 633,797 9,633,197 

% 13.0% 7.8% 28.8% 1.1% 7.0% 7% 9.8% 3.3% 6.6% 100.0% 

2008 
Visits 1,426,810 775,213 2,862,018 84,654 719,855 2,12 64 1,036,991 356,365 730,083 10,118,953 

% 14.1% 7.7% 28.3% 0.8% . 21.0% 10.2% 3.5% 7.2% 100.0% 

DRAFT
Source: USACE, 2009b 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.11.2 Land-Based Recreation  

2 Land-based recreation includes activities such as hunting, golfing, horseback riding, four

3 wheeling, wildlife watching and photography, hiking, camping, and picnicking.  The majority of 

4 land-based recreation areas at Lake Texoma offer both land-based recreation opportunities as 

well as land-water interface-based recreation opportunities.   

6 The Lake Texoma shoreline is governed by the 1996 Lake Texoma SM  (USACE, 1996). The 

7 1996 SMP allocates the lake shoreline into four categories b  on the intended use, 

8 management, and access.  As discussed previously, these four catego s include Limited 

9 Development Areas, Public Recreation Areas, Protected Sh reline Areas, and P hibited Access 

Areas. The different land-based and land-water int face-based recreation opp rtunities are 

11 permissible in the Public Recreation Areas as well as  the Pro cted Shoreline Areas according 

12 to the 1996 SMP. The lands allocated as Public Recrea n Areas in the 1996 SMP include 

13 recreation opportunities operated by the s t f Texas and O homa (state parks and wildlife 

14 management), USFWS (wildlife refuges), nd the ACE-Tulsa District.  All the Protected 

Shoreline Areas are managed by the USACE.  The 96 SMP land-use allocations are discussed 

16 in Sections 3.3.1 of this EIS 

17 The present USACE nd-use de nations for the different types of recreation activities 

18 managed and/or operated b  dif rent entities include recreation – intensive use and recreation – 

19 low density u creatio  intensive land-use designation includes USACE managed and 

operated rks and lease  for civ  organization (quasi-public recreation), privately operated 

21 concessi s  parks, resorts, d marinas, and state-operated parks.  The recreation - low density 

22 land-use desig ation includ  USACE managed wildlife management areas that are operated by 

23 other Federal age ies ildlife refuges by USFWS) and wildlife management areas and units 

24 (WMAs and WMUs operated by the states of Oklahoma and Texas).   

The FY2009 - 2013 OMP guides the management of the USACE parks and natural resources 

26 within Lake Texoma (USACE, 2008c).  The OMP provides operational goals, objectives, and 

27 implementation that guide the USACE parks management and natural resources.  The FY2009 - 

28 2013 OMP is discussed in Sections 3.2 and 3.3 of this EIS. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 USACE Parks 

2 Presently USACE manages and operates 12 parks at Lake Texoma (total of 2,816 acres) 

3 (USACE, 2008c). Ten of these parks are considered Class A parks.  The USACE parks include 

4 700 campsites with electric and individual water hookups at most sites.  USACE collects fees for 

use of the parks and the associated facilities.  Approximately $700,000 in user fees are collected 

6 annually at USACE-operated facilities (USACE, 2009b).  In addition to he USACE-managed 

7 parks, USACE permits quasi-public use areas and club sites to offer ecreational opportunities 

8 for civic organizations (different clubs, churches, scouting activi es).  hese are called quasi

9 public recreation areas.  The recreational opportunities o  these sites lude swimming, 

camping, picnicking, boating, fishing, hiking, and w dlife watching.  Ad tional public 

11 recreation opportunities are offered in 23 concession n Texoma   These are privately-managed 

12 and operated concessions that provide camping and rec tio l facilities for the visiting public 

13 (USACE, 2008c). 

14 State Parks 

As discussed in Section 3.7.9, tw te-operate arks in the study area are the Eisenhower State 

16 Park (Texas) and Lake Te ma State Park (Okl oma).  These are state-operated public access 

17 areas and offer a variet  of outdoor r creation activ ties and facilities.   

18 Lake Texoma State Park i  a large water-based resort of intensive and broad-spectrum 

19 recreational evelopmen  (USAC  1978). Lake Texoma State Park, located on the north shore 

of Lak  Texoma, is one o  many public use areas at Lake Texoma.  It is comprised of a 

21 conglomera  of state-owned ands, as well as Federally owned lands that are leased to the state, 

22 originally totali  approximately 1,882 acres (USACE, 2005).  Besides fishing, the park offers 

23 swimming, camping cnic areas, horseback riding, trail rides, tennis, hiking, nature programs, 

24 golfing, and recreation programs.  Other facilities include RV and tent sites, boat ramps, 

playgrounds, tennis courts, hiking trails, riding stables, full service marina, and striper guide 

26 fishing services. 

27 Of the original 1,882 acres, 564 acres of the Lake Texoma State Park were transferred for use as 

28 private development under a congressionally mandated action and carried out in accordance with 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 the provision of the Water Resource Development Act of 1999 (Public Law 106-53, 113 Stat. 

2 359). The action included the area known as Lake Texoma State Park north of U.S. Highway 70, 

3 including the Chickasaw Pointe golf course, along with portions of the state park south of U.S. 

4 Highway 70, and USACE-lands located along the south shore of Rooster Creek. 

Eisenhower State Park is located on the south shore of the lake.  The park consists of 423 acres 

6 of land that is used for camping, hiking, and other outdoor recreation a vities.  Some of the 

7 activities include picnicking, hiking, biking, nature study, fishing, boat ng and boat rentals, water 

8 skiing, swimming, wildlife observation, ATV and mini bike us  (off-h hway vehicle [OHV] 

9 permit required), and a variety of camping.  The shoreline are accessible r swimming and 

fishing. The boating is arranged through a private marina t Eisenhower Yacht C  According 

11 to the park staff, the highest daily park visitation in 20 9 was Mem rial Day weekend with 1,929 

12 visitors. The 2008 highest visitation was 2,864 over th  4th  July weekend.  According to the 

13 park staff, approximately half of the visitors are day users an he other half stay overnight.   

14 Wildlife Management 

A detailed discussion of WMA  included i  S ction 3.10.2 of this EIS.  The state-operated 

16 wildlife management area  offer sim ar recreat n opportunities to the NWRs. In addition to 

17 wildlife-related activit  the WM  offer camp ng sites and related facilities.  The Texoma 

18 Washita Arm WMA offers wo imitive camping areas and a 100-yard shooting range (ODWC, 

19 2011b). Sev signated rimitive camping areas are available on the Hickory Creek 

WMA an  Love Valley WMA, and  shooting range is located on the north side of the Hickory 

21 Creek WMA (ODWC, 2011   Fobb Bottom WMA does not have campgrounds.   

22 Privately Ope ted Ar s 

23 Twenty-three commercial enterprises operated by concessionaries on USACE lands include 

24 marinas, campgrounds, and resorts.  The discussion on privately operated areas at Lake Texoma 

is included in Section 3.10 of this EIS. 

DRAFT

3-170 




 
 

 

 

 

5 

 

 

 

 

10 

 

 

 

 

15 

  

    

  

  

20 

   

  

 

 

25 

 

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Hunting 

2 The USACE allows public hunting in designated tracks of land at Lake Texoma.  The USACE 

3 public hunting lands at Lake Texoma are shown in Figure 3.2.2 of this EIS.  The WMAs and 

4 NWRs provide hunting opportunities in restricted areas.  All state and Federal hunting 

regulations apply to hunting activities in all USACE managed lands.  The state hunting 

6 regulations for Grayson County include deer hunting by archery only; incl ding the conveyance 

7 lands. In addition to the general state and Federal regulations, USACE and wildlife management 

8 areas implement area-specific hunting restrictions. 

9 3.11.3 Land-Water Interface-Based Recreation 

According to the 1978 MP, beaches and designat  swimmin  areas are sized based upon 

11 Engineer Manual (EM) 1110-2-400, which assumes th  55% of the public-use area visitors 

12 would use these facilities. The beach (sand and turf) area  sized assuming that 60% of the 

13 facility users are sunbathing while 30% of e fac  users are in e water. The remaining 10% 

14 are elsewhere. According to the 1978 MP, s immin  acc d for 35% of all visitation to the 

public use areas of the lake (USA E  1978).   

16 USACE manages two ublic beach areas locat  at West Burns Run and East Burns Run. 

17 Eisenhower State Park d Lak  Texo te Park also have public swimming beaches. 

18 According to data collected by EE in 2009, recreational use of the managed beaches is reported 

19 to be highe  during th  July 4  weekend, and the most used beach was West Burns Run. 

USACE managed public aches are considered to have low-density use.  Sixteen pocket 

21 beaches al g the Little M eral Arm of Lake Texoma are also utilized for recreational use. 

22 Many of these located ithin the proposed land conveyance.  The pocket beaches are shown 

23 in Figure 3.11.1. 

24 Currently, 69 public boat ramps are available for use at Lake Texoma.  Twenty-four concession 

marinas are in the vicinity with a total of 5,860 slips/mooring spaces and approximately 620 dry 

26 dock spaces.  Private lands along Lake Texoma shoreline include 654 private floating facilities 

27 with 1,230 slips/mooring spaces (USACE, 2009a).  Seventy boat launching ramps provide access 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 to the lake, 15 of which are operated by the USACE.  Six additional boat launching sites are 

2 available. 

3 Land/Water Interface-Based Recreation Facilities and Visitation  

4 Data supplied by USACE for the types and numbers of facilities with access to Lake Texoma are 

5 included in Table 3.11.2. 

6 Table 3.11.2 
7 
8 Summary of Land/Water Interface-Based Rec eational acilities 

DRAFT

1 The lake is under orator m restricting any lease expansions.  However, additional boat slips may be approved
 
in existing lease areas. 

2 Only 4 designated publ c swimming beaches exist on Lake Texoma - East Burns Run, Eisenhower State Park, 

Texoma State Park (Catfish Bay Marina), and West Burns Run.
 
Source: USACE, 2009a  


9 Field observations of the visitation levels were collected by SEE at nine selected recreational 

10 land-water interface-based facilities over three weekends during the summer of 2009 near the 

11 proposed USACE land conveyance location.  Different types of recreation activities were 

Facility Type Num 

Commercial and Private Marinas 24 

Number of Slips/Mooring Spaces Approx. 5,860 

Number of Dry Dock Spaces approx. 620 

Number of Spaces Approved for Lease Expansi none 

Private Land Areas with Lakefront Ownership 

Number of Private Floating Facilities 654 

Number of Slips/Mooring Spaces 1,230 

Public Boat Launches and Ramp 

Number of Paved Parkin  Spaces and O rflow Parking aces approx. 2,100 

Number of Boat Ramps approx. 70 

Public Beaches

 Size not available 

Numb of Parking Spaces approx. 200 (approx. 50 per beach) 

Fishing Are 

Number of F ing Piers and tties estimate 50 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 calculated in these areas and facilities to obtain visitor carrying capacities.  The different 

2 capacity standards per different recreation activity measure the available space per person (linear 

3 square feet or square feet). 

4 Intermittent spot counts were conducted at the facilities between 8 a.m. and 11 a.m. and between 

5 2 p.m. and 5 p.m. on one non-holiday weekend and two holiday weekends during the summer of 

6 2009. Field observations were conducted on the following dates: 

7  Non-holiday weekend: Saturday, 27 June and Sunday, 28 Ju 09 

8  July 4th holiday weekend (Independence Day weekend):  Friday (3 J )  and Saturday (4 
9 July) 2009 

10  Labor Day holiday weekend: Sunday (6 Septe ber) and M nday (7 September) 2009 

11 Table 3.11.3 lists the recreational areas and facilities sur yed   These facilities are also shown in 

12 Figure 3.11.2. 

13 Ta le 3.11. 
14 
15 Field Observation: Land/Water In rf ce-Based Recreational Facilities 

DRAFT
Facilit  Name Features Surveyed 

Dam Site Recreation Ar Boat ramp 

East Burns Run Recreation a Boat ramps, courtesy dock, and swimming beach 

Eisenhower St nd Eisen wer Yacht Club Fishing piers and swimming beach 

Eisenhow  Yacht Club ( hin Eisen wer State Park) Boat ramp and courtesy dock 

Gran ppy Point Marina Boat ramp 

Lighthou  Resort Marina Boat ramp 

Little Mineral rina Boat ramp 

Preston Bend Recr io  Area Boat ramp and courtesy dock 

West Burns Run Recreation Area Boat ramp and swimming beach 

Source: SEE, 2011 

16 

17 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

Fishing 

According to the 1978 MP, fishing is reported as the most frequent recreation activity at Lake 

Texoma, accounting for 45% of all visits in the USACE public use areas (USACE, 1978).  The 

Texas user population is approximately 39,000 anglers, and the Oklahoma user population is an 

estimated 62,000 anglers per year (USACE, 2008c).  An estimated 50 piers and jetties exist in 

the lake, with nine courtesy boat/fishing docks located within their parks, and an additional five 

jetties near the outlet structure downstream of the dam (USACE, 2008c) 

Management of the fishery resources at Lake Texoma is primarily th  responsibility of the 

ODWC and the TPWD.  Any fishery resources present on ands licensed to he two National 

Wildlife Refuges is the responsibility of the USFWS.  These agencies maintain upplemental 

stocking program to improve the fishery resources the lake d sport fish harvest. Several 

non-native species were introduced into the lake by the state resource agencies to benefit 

anglers and include the walleye (Stizostedion vitreum), strip d bass (Morone saxatalis), and 

smallmouth bass (Micropterus dolomieui). pecies pular with glers include the largemouth 

bass (Micropterus salmoides); spotted bass Micro erus p ctulatus); and smallmouth bass; 

(Micropterus dolomieui); whit  (Morone ysops); striped bass (Morone saxatalis); white 

and black crappie (Pomo s annula and Pom xis nigromaculatus); and channel, blue, and 

flathead catfish (Ictalar  punctatu t l rus furcatus, and Pylodictis olivaris). The Red River 

downstream of Denison Da ovides a tail water fishery that supports striped bass, as well as 

other native s ies s h as whi  bass, channel, blue, and flathead catfish. 

In addi n to numerous su ish species, Gizzard shad (Dorosoma cepedianum), threadfin shad 

(D. petenen  and Inland versides (Menidia berryllina) are considered the important forage 

species in the lak   Fresh ater drum (Aplodinotus grunniens), carp (Cyprinus carpio), longnose 

gar (Lepisosteus os us), shortnose gar (Lepisosteus platostomus), spotted gar (Lepisosteus 

oculatus), Alligator gar (Lepisosteus spatula), largemouth buffalo (Ictiobus cyprinellus.), 

smallmouth buffalo (Ictiobus bubalus), black buffalo (Ictiobus niger), and river carpsucker 

(Carpiodes carpio) make up the bulk of rough fishes in the lake (USACE, 1989).   

The striped bass fishery at Lake Texoma is extremely popular and is considered one of the most 

successful inland striped fisheries in the nation (USACE, 2003a). The lake was stocked with 

DRAFT

3-174 




 
 

 

  

 

5 

 

 

 

  

10 

 

 

  

 

15 

 

 

 

    

20 

  

 

 

  

25 

 

 

 

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 striped bass in the late 1960s, and these stockings were quite successful.  Estimates of the annual 

2 striped bass harvest in Lake Texoma from 1987 through 1990 range from 630,000 to 930,000 

3 (USACE, 2003a). Lake Texoma is one of only seven U.S. inland lakes where the striped bass 

4 reproduce naturally. The town of Kingston, Oklahoma, celebrates the importance of striper 

fishing to the local area with the annual Kingston Striper Festival each September. 

6 Smallmouth bass were first introduced into Lake Texoma in 1981 and natural reproduction 

7 documented in 1985 (Hysmith, 1988).  Since then, the smallmouth b ss fishery has developed 

8 quite well and is very popular with anglers. Several Oklahom  state cord fish have been 

9 caught from the lake in recent years.  Smallmouth bass are us ally associated ith the less turbid 

regions of the lake and rocky shoreline habitats. 

11 In a recent survey focusing on the recreational fishery t Lake T xoma, 34% of the respondents 

12 ranked the quality of fishing very high, number 5 on a sc  of 1 to 5, and 41% ranked it as a 

13 number 4 on a scale of 1 to 5 (USACE  2 9b). The same urvey found the top three fish 

14 species targeted by anglers at the lake  be strip  bass, catfish (blue or channel), and 

largemouth bass.  Results from 2009 gillnet g fi h surveys conducted on Lake Texoma rate 

16 white bass populations as ex ellent, lue catfis  as above average, channel catfish as average, 

17 and white crappie as abo  average (ODWC, 201 ). 

18 Most of the fish species fo d ithin Lake Texoma would also be expected to occur within the 

19 Little Mineral m he lake p vided suitable habitat exists for the particular species.  Angling 

for sport f h species such largem th, smallmouth, and spotted bass, black and white crappie, 

21 walleye, hite and striped ss, and blue, channel, and flathead catfish occur within the Little 

22 Mineral Arm f the lake. 

23 Four fishing areas e located near the proposed conveyance land and their facilities 

24 accommodate bank fishing.  These include East Burns Run Boat Ramp No. 1 Courtesy Dock, 

Eisenhower State Park Fishing Pier No. 1, Eisenhower State Park Fishing Pier No. 4, and Preston 

26 Bend Boat Ramp Courtesy Dock.  Table 3.11.4 lists the SEE visitation spot counts during the 

27 summer of 2009. Based on the observations, the highest number of persons observed fishing 

28 from piers/docks and fishing from the shoreline area occurred over the 2009 Labor Day 

29 weekend. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.11.4 
2 
3 Summary of Fishing Pier/Courtesy Dock Capaci  Levels 

Site/Weekend 
Number of 

Persons on Pier 
Perimeter of 

Fishing Pier (feet) 
Linear Feet p 

Fisherman 
rying Capacity Levela 

Ba on Low Standard 
Carrying Capacity Levelb 

Based on High Standard 

East Burns Run Boat Ramp No. 1 Courtesy Dock 

Non-Holiday Weekend Average 0.7 180 257 Below Capacity Below Capacity 

July 4th Weekend Average 1.2 180 150 Below Capacity Below Capacity 

Labor Day Weekend Average 0.8 180 3 Below Capacity Below Capacity 

Eisenhower State Park Fishing Pier No. 1 

Non-Holiday Weekend Average 1.6 225 141 Below Capacity Below Capacity 

July 4th Weekend Average 0.7 225 Below Capacity Below Capacity 

Labor Day Weekend Average 1.8 225 129 Below Capacity Below Capacity 

Eisenhower State Park Fishing Pier No. 4 

Non-Holiday Weekend Average 2.2 143 65 Below Capacity Below Capacity 

July 4th Weekend Average 2.1 68 Below Capacity Below Capacity 

Labor Day Weekend Average 6.3 143 23 Below Capacity Exceeding Capacity 

Preston Bend Boat Ramp Courtesy Dock 

  Non-Holiday Weekend Average 0.2 204 1326 Below Capacity Below Capacity 

  July 4th Weekend Average 0.0 204 n.a. Below Capacity Below Capacity 

Labor Day Weekend Average 0.3 204 680 Below Capacity Below Capacity 

Source: SEE, 2011 
a Low carrying capacity standard = 10 linear feet p ish man, b high carrying capacity standard = 40 linear feet per fisherman.  Standards are based on the Visitor Carrying 
Capacity Guidelines by Florida Department of Environm tal Protection, Division of Recreation and Parks. DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Eisenhower State Park Fishing Pier No. 4 recorded the highest number of observed anglers 

2 during the afternoon of 7 September.  Based on the Florida Department of Environmental 

3 Protection, Division of Recreation and Parks visitor carrying capacity standards, Eisenhower 

4 State Park Fishing Pier No. 4 was the only one that exceeded capacity on a regular basis of the 

5 four fishing piers observed. 

6 Swimming 

7 Three public swimming beaches are located in close proximity to the oposed conveyance land. 

8 These include East Burns Run Swim Beach, West Burns Run wim B ch, and Eisenhower 

9 State Park Swim Beach.  According to the 2009 summer fiel  observations at ke Texoma, July 

10 4th weekend (Independence Day weekend) had the high t occupancy rates for t  parking lots 

11 servicing these public beaches and the highest num r of pers s observed swimming in the 

12 water or located nearby on the observed beaches.  The W  Burns Run Beach contained the 

13 maximum number of bathers and the upper ost bather densit  over the July 4th weekend, while 

14 East Burns Run Beach averaged the seco d high t  Table 3 5 lists the total number of 

15 persons observed on the beach during the eld ob ervati  the area of the beach, and the 

16 carrying capacities. 

17 According to the carryi g capacity s andards use  in USACE Walla Walla District Report, all 

18 three swimming beach ar s are ategorize  having low densities (function below capacity) 

19 during all observ ti n periods 

20 Table 3.11.5 
21 
22 Publ  Swimming Beach Occupancy Levels DRAFT

Beach Area 
Total Number of 
Persons on Beach 

and in Water 

Size of Beach 
Area (ft2) 

Maximum 
Beach Density 

(ft2/ person) 
Density Levela 

East Burns Run Swim Beach 

Non-Holiday Weekend Average 103.3 36,327 351.7 Low 

July 4th Weekend Average 156.6 36,327 231.9 Low 

Labor Day Weekend Average 69.1 36,327 525.7 Low 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

Beach Area 
Total Number of 
Persons on Beach 

and in Water 

Size of Beach 
Area (ft2) 

Maximum 
Beach Density 

(ft2/ person) 
Density Levela 

West Burns Run Swim Beach 

Non-Holiday Weekend Average 93.5 31,630 338.3 Low 

July 4th Weekend Average 264.3 31,630 119.7 Low 

Labor Day Weekend Average 73.9 31,630 28.0 Low 

Eisenhower State Park Swim Beach 

Non-Holiday Weekend Average 25.2 18,824 747 Low 

July 4th Weekend Average 73.4 1 824 256.5 Low 

Labor Day Weekend Average 62.7 18,824 300.4 Low 

Source: SEE, 2011 
a USACE Walla Walla District Lucky Peak Master Plan Technical R rt - Volume 2 Supporting Data - Item 11 
Carrying Capacity. High = 5 to 16 ft2, Medium = 17 t 25 ft2, Low = over 2 2 

1 Boat Ramp Parking Facilities 

2 Parking facilities available to t  p lic vary in ze and condition throughout the nine facilities 

3 observed. The parking lo  and spac  observed re irregular in condition, ranging from paved 

4 spaces striped for regul sized veh e d vehicles with boat trailers to paved areas un-striped 

5 but with spaces defined by h  method (i.e., wheel stops).  In some cases, parking spaces are 

6 gravel and/or mowed ass are  serving as the main parking area or available for overflow 

7 parking   Other spaces i luded u defined gravel and/or mowed grass areas, such as road 

8 shoulders, wn areas, and o er unofficial areas used for overflow parking.   

9 Parking facilities t the D m Site-Spillway boat ramp, East Burns Run boat ramps No.1 and No. 

10 2, and Preston Bend at ramp did not exceed capacity during any time over the three weekends. 

11 Occurrences of boat ramp parking approaching or exceeding capacity are shown in Table 3.11.6. 

12 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.11.6 
2 
3 Occurrences of Boat Ramp Parking Approaching, At, or Exceeding Capacity 

Location Weekend 
Number of 

Observations 

Number of Occurrences 

Parking Lot 
Approaching 

Capacity 

Parking Lot at 
or Exceeding 

Capacity 

Dam Site-Spillway Boat Ramp 
Parking Lot 

All 33 0 

East Burns Run Boat Ramp No. 1 
Parking Lot 

Non-Holiday 10 0 0 

July 4th 10 2 0 

Labor Day 13 0 0 

East Burns Run Boat Ramp No. 2 
Parking Lot 

All 0 0 

Eisenhower State Park Boat Ramp 
Parking Lot 

Non-Holiday 0 0 0 

July 4th 10 0 0 

Labor Day 12 2 1 

Grandpappy Point Boat Ramp 
Parking Area 

Non-Holida  10 * * 

July 4th 12 * * 

or Day 12 * * 

Lighthouse Resort Boat Ram 
Parking Lot 

Non oliday 13 0 0 

July h 15 0 0 

abor Day 20 7 3 

Little Mineral M na B  Ramp 
Parking Lot 

Non-Holiday 13 2 0 

ly 4th 15 0 3 

Lab r Day 20 1 4 

Preston Be Boat Ramp Parking 
Lot 

All 48 0 0 

West Burns Run Boat m arking 
Lot 

Non-Holiday 10 0 0 

July 4th 10 1 2 

Labor Day 13 2 0 

Totals 

Non-Holiday 99 2 0 

July 4th 107 3 5 

Labor Day 136 12 8 

DRAFT

Source: SEE, 2011 
* - no specific designated parking spaces 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The closest that any of the three boat ramp parking facilities were to approaching capacity was 

2 the afternoon of 6 September 2009.  No boat ramp parking facilities exceeded capacity levels at 

3 any time during the non-holiday weekend in June 2009.   

4 The July 4th weekend (Independence Day weekend) exceeded capacity at West Burns Run, one 

each in the afternoons of 3 and 4 July 2009.  Grandpappy Point boat ramp parking lot did not 

6 have delineated parking spaces.  Vehicles were observed parked in numer us alternate locations 

7 which exceeded capacity for approximately the entire afternoon of 4 J y.  Little Mineral Marina 

8 boat ramp parking was also observed to be over capacity on 4 July 

9 Labor Day weekend, specifically the afternoon of 6 Sept mber 2009, saw th  most consistent 

over capacity conditions at any time period.  Ligh house Resort, Little Min ral Marina, 

11 Grandpappy Point, and Eisenhower State Park faciliti  were al approaching or at full capacity 

12 for the entire weekend. 

13 3.11.4 Water Based Recreation 

14 Water-based recreation in this EIS includes di fere  types of boating activities at Lake Texoma. 

The baseline water-based r reatio  was acc mplished by boat counts, boat densities, and 

16 boating activities. 

17 Boat Counts, Boating D n ties and Boating Activities 

18 Boat count n Lake Tex ma wer ollected by SEE using an aerial count (helicopter) during the 

19 same w kends in June, Jul  and September as the ground observations for land-water interface-

based visita n counts. Bo  counts were taken at the same weekends during the summer 2009 

21 as the ground-le l observ tions (see Table 3.11.7 below).   

22 The boat counts consisted of two data sweeps or “runs”: morning and afternoon.  The morning 

23 run had two observation periods: Run 1 - early morning and Run 2 - late morning.  The afternoon 

24 run also had two observation periods: Run 3 - early afternoon and Run 4 - late afternoon. 

Therefore, the data for each day consists of four collections of data based on the field 

26 observations. 

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Boat counts were used to calculate boat densities for both the entire lake and designated lake 

2 areas (DLAs) to identify high activity areas.  The DLAs are shown in Figure 3.11.3.  The Lake 

3 was divided into 12 DLAs based on physical features, historical usage, and activity to provide a 

4 manageable scale and level of detail for data collection.   

5 Observed boats were categorized based on their type of activity as a way to quantify and 

6 characterize the boating uses occurring on the lake.  The Water-Based Re eation Inventory and 

7 Assessment Report (Appendix I) provides data on the boating use  Lake Texoma collected 

8 over three observation weekends. Boating activities observed incl ded th  following: 

9  Pleasure/power boating 
10  Sail boating 
11  Waterskiing/tubing 
12  Fishing 
13  Jet ski/personal watercraft (PWC) 
14  Canoe/Kayak 

15 Boat Counts  

16 Total number of boats observed by SEE on the ele ed weekends is provided in Table 3.11.7. 

17 Table 3 11.7 
18 
19 Total N mber Boa erved on Select Weekends 

DRAFT
me Period Boats Observed - Total 

on-Holid  Weekend 4,798 

J  4th Weekend 9,111 

L or Day Weekend 9,234 

ource: SEE, 2011 

20 Boat Counts by Weekend and Day 

21 Table 3.11.8 shows the total number of boats observed during the three observation weekends in 

22 the summer of 2009.  Each weekend was observed for four runs.   

23 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.11.8 
2 
3 Boat Counts for Entire Lake 

Non-Holiday Weekend July 4th Weekend Labor Day Weekend 

Run 
# of 

Boats 
6/27 

# of 
Boats 
6/28 

Weekend 
Total 

# of 
Boats 

7/3 

# of 
Boats 

7/4 

Weekend 
Total 

# of 
Boats 

9/6 

# of 
Boats 

9/7 

Weekend 
Total 

1 453 410 863 489 475 964 544 461 1,005 

2 475 391 866 518 571 1,089 1 524 1,205 

3 800 704 1,504 1,365 1,963 3,328 2 0 1,091 3,611 

4 911 654 1,565 1,546 2,184 3,73  2,430 983 3,413 

Totals 2,639 2,159 4,798 3,918 5,193 ,111 6,175 59 9,234 

Source: SEE, 2011 
Note: Run 1 occurred during early morning, Run 2 occurred du g late morning, Run 3 occurred during early 
afternoon, and Run 4 occurred during late afternoon. 

4 Based on results of the helicopter survey, it was d mined that Labor Day weekend 

5 experienced the heaviest lake-wide boatin for any of the eekends.  A total of 9,234 boats 

6 were counted during 6 and 7 September 20 9 (Labo y weekend). The single busiest day on 

7 the lake was 6 September, with 6,175 boats  the ake throughout that day. Over the July 4th 

8 weekend, 9,111 boats were o erv  The no holiday weekend in June had the lowest boat 

9 numbers in 2009, when total of 4 98 boats re observed. The highest boat counts were 

10 consistently observed d ng the a  all days (Runs 3 and 4).  The fewest numbers of 

11 boats were consistently reco  during the early morning (Run 1) on all days except one.   

12 It is impo ant to note th  these als (i.e., the reported number of boats) do not reflect the 

13 number dividual and disti t boats on the lake during the day, because it is very possible that 

14 an individua oat was coun d more than once in the same day (i.e., same boats observed during 

15 multiple runs). 

16 Boat Counts by DLAs 

17 Table 3.11.9, on the following page, shows the boat counts for 12 DLAs, the observation period, 

18 and the respective runs per observation period at Lake Texoma.  The highlighted cells on the 

19 table show the busiest runs per day per DLA. 

20 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 

2 Table 3.11.9 
3 
4 Boats by Designated Lake Areas and Time of Day 

Day Run 
Designated Lake Areas 

Totals 
1 2 3 4 5 6 7 8 9 10 11 12 

27 June 1 5 35 44 16 32 57 13 72 95 15 61 8 453 

2 6 22 45 33 48 53 21 53 120 10 45 19 475 

3 6 52 36 77 91 102 58 99  26 102 35 800 

4 0 54 110 62 102 81 45 11 158 122 48 911 

28 June 1 5 16 59 45 26 31 28 55 60 5 52 28 410 

2 3 18 69 45 16 38  23 61 9 6 22 391 

3 8 48 118 55 73 62 39 66 84 22 100 29 704 

4 3 34 78 61 55 48 54 106 15 104 27 654 

3 July 1 11 24 48 32 28 51 19 108 90 15 48 15 489 

2 16 29 62 51 68 52 68 10 42 22 518 

3 6 70 175 117 6 16 81 124 191 53 165 73 1,365 

4 8 69 271 130 1  12 87 14 197 45 214 101 1,546 

4 July 1 6 22 57 42 51 19 52 81 15 55 18 475 

2 10 95 0 62 59 41 56 61 18 45 20 571 

3 11 113 287 123 313 5 100 171 253 56 234 97 1,963 

4 13 3 3 166 4  199 118 194 188 56 215 133 2,184 

6 September 1 2 27 84 49 85 82 10 40 81 5 58 21 544 

2 9 50 55 118 90 47 75 69 10 64 18 681 

3 14 2  496 154 668 338 30 226 108 31 138 43 2,520 

4 18 14  440 157 667 340 45 187 153 32 177 66 2,430 

7 September 1 5 3 91 54 54 52 17 29 62 9 37 19 461 

8 29 77 46 71 69 20 52 64 16 57 15 524 

3 82 206 79 181 133 41 105 86 21 112 35 1,091 

4 10 58 149 71 213 116 24 82 79 18 121 42 983 

5 

Source: SEE, 2011 

Note: Run 1 occurred during early morning, Run 2 occurred during late morning, Run 3 occurred during early 
afternoon, and Run 4 occurred during late afternoon. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Based on field observations, the non-holiday weekend in June, DLA 9 (Preston Point to Alberta 

2 Creek) was the busiest part of the lake. DLA 9 was the busiest part of the lake during six runs 

3 (total eight runs in 2 days). The most boats at one time (BAOT) in DLA 9 or any other DLA 

4 during this weekend was 158. On 28 June 2009, DLA 3 (Big Mineral Arm/Buncombe Creek to 

Treasure Island) was the busiest part of the lake for the remaining two time periods.   

6 The two holiday weekends (July 4th weekend and Labor Day weekend) saw the heaviest usage in 

7 DLA 5 (Treasure Island to North Island) for 7 of 16 observation per ds. The peak BAOT in 

8 DLA 5 during these two weekends was 668, which occurred in he af noon of 6 September 

9 2009. Similar to the non-holiday weekend, DLA 3 was again one of the bus t parts of the lake 

for 5 of the 16 time periods over the same two holiday we kends. 

11 As Table 3.11.9 shows, the boat counts were gener ly lowe  during the morning runs than 

12 during the afternoon runs in all DLAs.  DLA 1 is the only ea of the lake that ever had higher 

13 numbers of boats in the morning than in h fternoon.  Wh  the early morning boat counts 

14 were greater than the late morning boat cou s, most was caused by fishing activities on the 

DLAs. The peak boat count on the entire lak  dur ng any morning was 681 and occurred on 6 

16 September 2009.   

17 The observed boat cou s peaked d ng the aftern on runs during the major holiday weekends. 

18 The highest peak was the L bo Day weekend.  The peak observed number of boats during any 

19 holiday weeke oon was 520. The non-holiday weekend afternoon peak was 911. 

Densit  Analysis 

21 Boat density expressed a  acres per boat.  Fewer acres per boat equate to a higher density of 

22 boats in a given a. T le 3.11.10, on the following page, includes a summary of the average 

23 boat densities for Lak  Texoma by weekend, day, and time period.   

24 The single highest average lake-wide density observed, 27 acres per boat, was recorded during 

the afternoon of 6 September (Labor Day weekend).  The lowest average lake-wide density 

26 occurred the morning of Sunday, 28 June (non-holiday weekend), with an average of 172 acres 

27 per boat. 

28 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.11.10 
2 
3 Average Boat Densities Lake-Wide 

DRAFT
Run 

DENSITY (Acres per Boat) 

Non-Holiday Weekend July 4th Weekend Labor Day Weekend 

27 June 28 June 3 July 4 July 6 September 7 September 

1 156 172 144 148 123 146 

2 148 180 136 124 99 128 

3 88 100 52 36 27 62 

4 77 108 46 3 28 68 

Source: SEE, 2011 

Note: Run 1 occurred during early morning, Run 2 occ ed durin  late morning,
 
Run 3 occurred during early afternoon, and Run 4 occurr du g late afternoon.
 

4 Table 3.11.11, on the following page, show  the ults of boat d sity calculations per DLA per 

5 time period per run.  The calculation of boat nsities y D A indicates specific areas of the lake 

6 that are busiest for each observed time pe d  DLA 5 (Treasure Island to North Island) 

7 experienced the highest boa  density ring any bservation period (7 acres per boat) during the 

8 afternoon of 6 Septemb r 2009.  T e lowest bo  density observed in any DLA at any time 

9 (2,450 acres per boat) occ red i  DLA 1 (Ha ni Creek to Briar/Brier Creeks).  DLA 7 (Little 

10 Mineral Arm) e i nced the ighest boat density of any DLA most consistently over the non

11 holiday w kend. On fi  occasi s  this area recorded the highest densities of all the DLAs 

12 during t  weekend in June   DLA 5 was observed with the highest density more times than any 

13 other area o he lake durin  the holiday weekends in July and September.  It is important to 

14 note that while b t dens es are presented as averages for each DLA, the averages do not reveal 

15 the possible variatio  (low and high counts) in boat densities in each DLA.  During the field 

16 observations, the boaters were seen to cluster together, usually along a desirable feature such as a 

17 beach or island. 

18 Boating Activities 

19 Boating use was compiled and assessed to characterize boating activity on the lake.  Boating use 

20 was characterized by weekend, day, and time of day for the entire lake and each DLA. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.11.11 
2 
3 Boat Densities (acres/boat) 

Day Run 
Designated Lake Areas Entire 

Lake 1 2 3 4 5 6 7 8 9 10 11 12 

27 June 1 1,248 141 125 204 154 191 152 95 128 70 118 697 156 

2 1,040 224 122 99 102 206 94 129 101 105 160 294 148 

3 1,040 95 153 42 54 107 34 69 10 40 71 159 88 

4 n.d. 91 50 53 48 135 44 62 55 59 116 77 

28 June 1 1,248 308 93 72 189 352 71 4 203 10 139 199 172 

2 2,079 274 80 72 307 287 7 296 199 11  116 254 180 

3 780 103 47 59 67 176 51 103 145 48 192 100 

4 2,079 145 70 53 89 2 37 9 115 70 69 207 108 

3 July 1 567 205 115 102 176 214 04 63 135 70 150 372 144 

2 390 170 89 64 85 160 3 170 179 105 172 254 136 

3 1,040 70 31 28 67 24 5 64 20 44 76 52 

4 780 71 20 25 26 8 23 60 62 23 34 55 46 

4 July 1 1,040 224 96 57 7 14 104 131 150 70 131 310 148 

2 624 20 5 41 7 185 48 122 199 58 160 279 124 

3 567 44 19 26 16 53 20 40 48 19 31 58 36 

4 4 34 0 12 55 17 35 65 19 34 42 32 

6 September 1 2,450 2 63 64 57 131 188 168 148 192 120 244 123 

44 93 70 57 41 120 40 90 173 96 109 284 99 

3 350 17 20 7 32 63 30 111 31 50 119 27 

4 272 1 12 20 7  32  42  36  78  30 39  78  28  

7 September 1 980 5 58 58 90 207 110 232 193 107 188 269 146 

612 160 69 68 68 156 94 130 187 60 122 341 128 

3 57 26 40 27 81 46 64 139 46 62 146 62 

4 490 80 36 44 23 93 78 82 151 53 57 122 68 DRAFT

Source: SEE, 2011 

Note: Run 1 occurred during early morning, Run 2 occurred during late morning, Run 3 occurred during early afternoon,
 
and Run 4 occurred during late afternoon. 

n.d. - No data available due to counter error. 

4 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Boating Activity by Weekend 

2 On the following page, Table 3.11.12 lists different types of boating activities at Lake Texoma 

3 during the observation weekends. 

4 Pleasure/power boating was the most frequent activity observed on the lake every weekend, 

5 including all six days of observations.  Labor Day weekend recorded the highest pleasure/power 

6 boating activity, with a combined total of 5,713 boats observed.  Fishi g was the second most 

7 frequent boating activity for non-holiday weekends.  Jet skiing was re popular activity than 

8 fishing on the holiday weekends.  All other assessed boating ac ivities we significantly lower 

9 than pleasure boating, fishing, or jet skiing. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.11.12 
2 
3 Boating Activity by Weekend 

Boat Activity Type 

Non-Holiday Weekend July 4th Weekend Labor Day Weekend 

Saturday  
27 June 

Sunday 
28 June 

Weekend 
Totals 

Friday 
3 July 

Saturday 
4 July 

Weekend 
Totals 

Sunday 
6 Sep 

Monday 
7 Sep 

Weekend 
Totals 

Pleasure/Power 1,224 1,074 2,298 2,229 3 0 2 5,301 3 77 1,736 5,713 

Sail 63 77 140 126 225 351 202 106 308 

Waterskiing/Tubing 238 165 403 387 5 892 383 241 624 

Fishing 720 585 1,305 520 457 977 770 548 1,318 

Jet Ski/ PWC 383 251 634 913 1,553 815 407 1,222 

Canoe/ Kayak 11 7 18 16 21 37 28 21 49 

Totals 2,639 2,159 4,798 3,9 8 5,193 9,111 6,175 3,059 9,234 

Source: SEE, 2011 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Boat Activity by Time of Day 

2 Table 3.11.13 displays boating activity by time of day. 

3 Table 3.11.13 
4 
5 Boating Activity Summary by Time of Day 

DRAFT
Boat Activity Type 

Run 1 
Early 

Morning 

Run 2 
Late 

Morning 

Run 3 
Early 

Afternoon 

Run 
L te 

oon 
Totals 

Pleasure/Power 668 1,285 5,537 5,82 13,312 

Sail 87 135 290 287 799 

Waterskiing/Tubing 44 167 836 872 1,919 

Fishing 1,918 1,229 7 176 3,600 

Jet Ski/PWC 96 312 1,4 1,517 3,409 

Canoe/Kayak 19 32 19 34 104 

Totals 2,832 1 8,443 8,708 23,143 

Source: SEE, 2011 

6 The type of boating acti y v ed as the me of day progressed.  Table 3.11.14 displays 

7 individual boatin tivity as ercentage of the total boat activity observed. 

8 Fishing as the most dom ant acti ity during the early morning, with a total of 1,918 boats 

9 fishing, ac unting for 62.5  to 71.7% of the total boating activity on the lake over the three 

10 weekends obse ed. Fishi  and pleasure/power boating activities were almost equal during the 

11 late morning, with 22  and 1,285 boats recorded, respectively, accounting for 45.7% to 58.6% 

12 and 39.9% to 42.2%, respectively.  Pleasure/power boating was the dominant use observed 

13 during all afternoon times accounting for 53.6% to 72.7% of the boating activity.  Jet skis/PWC 

14 was the second most common activity during the afternoon times accounting for 14.3% to 20.8% 

15 of the boating activity. 

16 

3-189 




 
 

  
 

  

     
 

 

      

      

       

      

       

     

     

       

      

       

      

      

       

      

       

      

      

       

      

       

  

  

   

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.11.14 
2 
3 Boating Activity Levels  

Run Boat Typea 

Non-Holiday Weekend July 4th Weekend Labor Day Weekend 

Saturday 
27 June 

Sunday 
28 June 

Friday 
3 July 

Saturday 
4 July 

Sunday  
6 Sep 

Monday 
7 Sep 

1 

Pleasure/Power 25.6% 22.0% 21.7% 23.8% 23.0% 25.6% 

Fishing 69.3% 71.7% 71.4% 63.6% 68.2% 62.5% 

Jet Ski/PWC 2.4% 3.4% 2.2% 5 2.0% 5.2% 

Other 2.6% 2.9% 4.7% 7.4% 6.8% 6.7% 

Totals Run 1 100.0% 100.0% 100.0% 100.0% 1 0% 100.0% 

2 

Pleasure/Power 31.4% 39.4% 47 3 49.2% 36.3 39.9% 

Fishing 56.8% 46.8% .5% 1% 45.7% 37.6% 

Jet Ski/PWC 6.5% 6.9% 1 % 15.6% 8.7% 10.1% 

Other 5.3% 6.9% 12.9% 15.1% 9.4% 12.4% 

Totals Run 2 100.0% 0 % 100.0% 100.0% 100.0% 100.0% 

3 

Pleasure/Power 53.6% .1% 2% 2.5% 72.7% 66.1% 

Fishing 10.6% 9 % 0.8% 1.2% 2.1% 3.2% 

Jet Ski/PWC % 14.3 19.1% 20.0% 14.9% 17.2% 

Other 15.0% 13.9% 14.9% 16.3% 10.2% 13.5% 

Totals Run 3 100 0 100.0% 100.0% 100.0% 100.0% 100.0% 

4 

Pleasure/Power .2% 60 63.9% 66.4% 72.9% 70.0% 

Fishing 5.6% 6.1% 0.5% 0.7% 1.4% 2.8% 

J  Ski/PWC 2% 16.7% 20.4% 18.6% 15.2% 14.4% 

Other 17.0% 17.1% 15.3% 14.2% 10.4% 12.7% 

als Run 4 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

Source: SEE, 2 1 
a "Other" category ludes sa ng, waterskiing/tubing, and canoes/kayaks. 

4 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Boating Activity by DLAs 

2 Table 3.11.15 summarizes boating activity by DLA by combining all runs for all 6 days of 

3 observations. 

4 Table 3.11.15 
5 
6 Boating Activity by Designated Lake Areas 

Boat Activity Type 
Designated Lake Areas 

Totals 
1 2 3 4 5 6 7 9 10 11 12 

Pleasure/Power 91 915 2,346 942 2,564 1,389 514 1,238 1,358  1,199 539 13,312 

Sail 2 8 155 151 118 113 106 86 8 5 0 799 

Waterskiing/Tubing 18 152 222 181 150 193 143 186 197 97 280 100 1,919 

Fishing 66 206 276 213 384 498 128 07 671 82 464 205 3,600 

Jet Ski/ PWC 11 185 493 310 541 414 19  255 310 119 475 103 3,409 

Canoe/ Kayak 5 7 15 18 6 9 0 9 8 7 7 104 

Totals 193 1,473 3,507 1,815 3 60 2,6 1 034 2,20 2,631 531 2,430 954 23,143 

DRAFT
Source: SEE, 2011 
Note: DLA 5 (Treasure Island to North Island) had the h es umber in pleasure/power boating (2,564) and jet skiing 
(541).  DLA 9 (Preston Point to Alberta ad the high  number in boats participating in fishing (671).  The highest 
number waterskiing/tubing (280) wa ecorded DLA 11 ( berta Creek to Glasses Creek Arm).  DLA 3 (Big Mineral 
Arm/Buncombe Creek to Treasu  Island) ha he highest mber of sailboats (155).  DLA 4 (Big Mineral Arm) 
experienced the highest number  canoes/kayak  (18).  

7 3.11.5 Lake Carrying Cap ty 

8 The capaci  of a body o  water to commodate boating activities can be defined and measured 

9 in a num r of ways.  Lake exoma boat carrying capacity was evaluated in the following three 

10 ways: 

11  Spatial capa t  Concerned with the minimum space requirements for various activities 
12 such as the area required for waterskiing. 

13  Facility capacity – Concerned with facility handling thresholds such as the number boat 
14 slips or moorings, or the number of boat ramp parking spaces. 

15  Social capacity – Concerned with social conditions such as user conflicts, visitor 
16 perceptions versus expectations, or facility management goals. 

17 The methodologies used and standards applied for determining carrying capacity are identified in 

18 Appendix I. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Spatial Capacity 

2 The Lake Texoma carrying capacities per DLA per observation time periods are shown in the 

3 summary Table 3.11.16. Table 3.11.16 lists the results of boating densities at Lake Texoma 

4 using two boating density standards: low and high. The data report in Appendix I, Water-Based 

Recreation Inventory and Assessment Report, includes tables and figures of the results for five 

6 different boating density standards used to evaluate the boating densities at different DLAs at the 

7 lake. The “low standard” is the smallest area required per boat.  T e “high standard” is the 

8 largest area required per boat. 

9 The lake-wide boating levels during any observation time p iod were not exce d using any of 

the carrying capacity standards.  The highest per ntage of lake-wide carry ng capacity 

11 utilization occurred on 6 September, when approxima y 88%  total available capacity was in 

12 use. The carrying capacity standards were not exceeded  any DLA during the non-holiday 

13 weekend of 27 and 28 June 2009. The car i  capacity standa ds were not exceeded during any 

14 morning time of the holiday weekends in Ju  and Sep ber. 

Six DLAs (2, 3, 4, 5, 7, and 10) eded one  more carrying capacity standards at some time 

16 during the field observatio  period. hese DLA  encompass the areas of Briar/Brier Creek to 

17 Big Mineral/Buncomb  Creek (DL  2)  Big Mi eral Arm/Buncombe Creek to North Island 

18 (DLA 3), Big Mineral Arm (DLA 4), Treasure Island to North Island (DLA 5), Little Mineral 

19 Arm (DLA 7) ck Cree  Arm (DLA 10).  The afternoon time periods of 3 and 4 July 

(Independ nce Day week d), and l time periods of 6 and 7 September (Labor Day weekend) 

21 recorded  least one DLA proaching or exceeding at least one of the five carrying capacity 

22 area requirem nt standards   The afternoon of 4 July had the most occurrences of DLAs 

23 exceeding capaci  (DL s 3, 4, 5, 7, and 10).  Of all lake areas observed, DLA 3 and DLA 5 

24 exceeded a spatial carrying capacity standard most frequently.  DLA 7 (Little Mineral Arm) and 

DLA 10 (Rock Creek Arm) were observed exceeding carrying capacity on more than one 

26 occasion. The single highest incident of overcapacity conditions occurred the afternoon of 6 

27 September (Labor Day weekend) in DLA 5 (Treasure Island to North Island), which was 332.1% 

28 of available capacity. 

29 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.11.16 
2 
3 Observed Carrying Capacity Levels 

Low Standard High Standard 

DLA Location 

Ju
ne

 2
7

Ju
ne

 2
8

Ju
ly

 3

Ju
ly

 4

S
ep

t 6

S
ep

t 7

Ju
ne

 2
7

Ju
ne

 2
8

Ju
ly

 3

Ju
ly

 4

S
ep

t 6

S
ep

t 7
 

1 Hauani Creek to Briar/Brier Creeks 

2 
Briar/Brier Creeks to Big Mineral 
Arm/Buncombe Creek 

3 
Big Mineral Arm/Buncombe Creek 
to Treasure Island 

4 Big Mineral Arm 

5 Treasure Island to North Island 

6 North Island to Preston Point 

7 Little Mineral Arm 

8 Preston Point to Denison Dam 

9 Preston Point to Alberta Creek 

10 Rock Creek Arm 

11 
Alberta Creek to Glasses C 
Arm 

12 Washita River Arm 

Entire Lake 

Source: SEE, 2 DRAFT
below cap y  standard 

appr hing capacity on e or mor  andards  

at o xceeding capacity on ne or more standards 

4 Facility Capacity   

5 The theoretical maximum carrying capacity of the entire lake, based on 100% usage and 

6 efficiency of all available facilities, was calculated to be approximately 7.5 acres per boat.  It is, 

7 however, very unlikely that all facilities would operate at 100% efficiency, and so the theoretical 

8 capacity can be modified following the selected methodologies, outlined in, Appendix I (Water
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Based Recreation Inventory and Assessment Report) to provide reasonable facility carrying 

2 capacities. 

3 Application of two methods and formulas selected to estimate the potential peak usage on the 

4 lake result in an expected BAOT to be between 2,207 and 2,453.  The methodologies used are 

contained in Appendix I. As shown earlier in Table 3.11.9, the actual peak BAOT observed on 

6 Lake Texoma during this study was 2,520, during the early afternoon of 6 S ptember (Labor Day 

7 weekend). The similarity of the BAOT numbers created using the s atial method and the two 

8 facility methods seem to indicate that the facilities are generall  oper ng at expected usage 

9 levels. 

Social Capacity   

11 Social carrying capacity analysis can be used to evaluate k older perceptions of lake carrying 

12 capacity conditions. A review of the 48 scoping comments ntified four comments related to 

13 overcrowding and boating activity levels uch traffic loadi  boating safety, and Little 

14 Mineral Arm carrying capacity. These com ents r ect p ptions of lake carrying capacity 

being strained at the current l  of use.  comment indicated, however, that existing 

16 facilities were underutilize   Data co cted duri g the 2009 field observations indicates that all 

17 boat use can and does cur within ecommended standards for area required for those boating 

18 activities.  See Appendix  Water-Based Recreation Inventory and Assessment Report for 

19 discussion of th mended andards. 

Accide  data for the Oklah ma and Texas portions of the lake for years 2000 through 2008 were 

21 reviewed. he highest num er of accidents and the highest accident rates occurred in 2002. 

22 Most boating ac dents fo  which location information was available occurred near North Island 

23 in DLA 5. Factor ontributing to accidents include excessive speed, operator inattention, 

24 careless/reckless operation, rules of the road, faulty equipment, hazardous waters, and weather 

conditions. Other notable areas where clusters of accidents historically occurred include DLAs 3 

26 (Big Mineral Arm/Buncombe Creek to Treasure Island), 9 (Preston Point to Alberta Creek), and 

27 11 (Alberta Creek to Glasses Creek Arm).  These historical accident areas appear to be similar in 

28 location to the high activity areas reported by USACE and the carrying capacity exceedances. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The coincidence of high accident numbers occurring in these DLAs suggests that social carrying 

2 capacity may also be strained during high use time periods.   

3 Due to the lack of agreement of the areas identified between user perceptions and historical 

4 accident data numbers, the accident data is not a good indicator of social carrying capacity. 

5 3.11.6 Pocket Beaches 

6 Sixteen secluded “pocket beaches” are situated along the west and eas ides of the Little Mineral 

7 Arm cove (Figure 3.11.1).  These pocket beaches are located i  relati ly undeveloped areas 

8 with no formal recreation access to the lake making them pop lar destination p ints for boaters.   

9 A total of 16 pocket beaches are located on the shore ne of the Little Mineral Arm, with most 

10 located on the eastern shore of the Little Mineral A   Du ng field observations, different 

11 activities were observed on the eastern shore and the wes n shore of the Little Mineral Arm. 

12 Primary activities observed during the eld rvey include  swimming, sunbathing, beach 

13 walking, and other athletic activities (e.g., v lleyball, e throwing).  Table 3.11.17 lists the 

14 number of people and boats observed in th Lit e Mineral Arm pocket beaches during the 

15 different observation times a d dates 

16 T ble 3.11.17 
17 
18 Little M eral Arm Pocket Beach Activity Levels 

DRAFT
Dat Run 

East Shore West Shore 

People Boats People Boats 

N
on

-H
ol

id
ay

 W
ee

ke
nd

 

27 June 1 0 0 1 0 

27 Ju 2 9 6 13 1

 June 3 185 32 50 15 

27 June 4 100 36 93 17 

27 June Totals 294 74 157 33 

28 June 1 3 2 0 2 

28 June 2 7 1 6 2 

28 June 3 91 33 45 10 

28 June 4 65 19 53 13 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

DRAFT
Date Run 

East Shore West Shore 

People Boats People Boats 

28 June Totals 166 55 104 27 

Ju
ly

 4
th

 W
ee

ke
nd

 

3 July 1 4 1 0 0 

3 July 2 43 10 18 5 

3 July 3 112 35 72 14 

3 July 4 161 42 79 21 

3 July Totals 320 88 1 40 

4 July 1 5 1 2 

4 July 2 14 4 28 8 

4 July 3 235 54 151 

4 July 4 203 58 171 42 

4 July Totals 457 117 356 93 

L
ab

or
 D

ay
 W

ee
ke

nd
 

6 Sep 1 6 0 13 31 

6 Sep 2 6 49 33 

6 Sep 3 103 73 27 

6 Sep 4 138 6 137 50 

6 Sep Totals 8 208 272 141 

7 Sep 3 6 4 28 

7 S p 4 1 20 25 

7 Sep 3 110 60 75 33 

7 Sep 4 109 46 53 25 

7 Totals 226 113 152 111 

Source: SEE, 11 
Note: Run 1 curred during early morning, Run 2 occurred during late 
morning, Run ccurred during early afternoon, and Run 4 occurred during 
late afternoon. 

10 Sh ed areas indicate the largest number of boats and people 
erved each day 

1 The pocket beaches experienced relatively elevated use on both holiday weekends compared to 

2 the non-holiday weekend in June as shown in Table 3.11.17.  The peak activity time period for 

3 all surveyed pocket beaches occurred during the afternoon period.  The peak use of the east shore 

4 pocket beaches on the Little Mineral Arm occurred on 4 July with approximately 457 people and 

5 117 boats using the pocket beaches.  Although the majority of the pocket beaches are situated 

6 along the eastern shore of Little Mineral Arm, it is important to note that the pocket beaches 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 located along the western shore of the Little Mineral Arm also generate substantial activity. 

2 Based on the field observations, the peak use for the western shore pocket beaches for the same 

3 day was 356 people and 93 boats. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.12 CULTURAL RESOURCES 

2 Archaeological sites representative of the Early Archaic Period through the Middle and Late 

3 Archaic, Woodland, Caddoan, and Historic Periods are known in the larger vicinity of Lake 

4 Texoma in northern Texas.  This culture-historical sequence falls generally within the overall 

sequence that has been established for northern Texas and southern Oklahoma.  Many 

6 archaeological sites in this area have undisturbed, deeply-buried d osits; and many are 

7 comprised of multi-component prehistoric and/or historic occupati   A number of cultural 

8 resources investigations, including archaeological survey an  excava n, were conducted 

9 incidental to the construction of Lake Texoma (USACE, 1 76).  At Lake T oma and in the 

larger regional area there are hundreds of archaeological ites and historic standing tructures on 

11 record with the Texas Historical Commission (THC)   Specific h torical context for the project 

12 area is included in the Cultural Resource Survey of the P posed Denison Land Conveyance 

13 conducted by Rose and Darnell and included in Appendix R. 

14 While archaeological reconnaissance efforts ndertake he area by the USACE have resulted 

in the identification of hundreds of archaeo gi al sites, none of these investigations have 

16 occurred within the propos  convey ce prope y.  A literature review conducted at the Texas 

17 Historical Commission THC) of ar haeological es in the immediate area revealed that nine 

18 sites are recorded within  mil  of the con yance property (Rose and Darnell, 2011).  These 

19 include three p hi toric ar eological sites, four historic archaeological sites, and two 

archaeologi al sites that ve both ehistoric and historic components (Rose and Darnell, 2011).  

21 While se archaeologica  sites represent the current base of recorded properties in the 

22 immediate v inity of the pr ect area, it is important to note that other archaeological sites may 

23 be present but as t unre rded. 

24 3.13 VISUAL AND AESTHETIC RESOURCES 

Visual and aesthetic resources are those natural resources, landforms, vegetation, and manmade 

26 structures in the environment that generate one or more sensory reactions and evaluations by the 

27 observer, particularly with respect to pleasurable responses.  These sensory responses are 

28 traditionally classified as visual, auditory, and olfactory (sight, sound, and smell) responses.  The 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 landscape ecology establishes the environmental context for aesthetics and scenery.  An 

2 ecosystem is a place where life and environment interact.  Ecosystem includes the interaction 

3 between environments: physical and biological, as well as social dimensions.   

4 The following discussion includes the existing landscape and ecosystem inventories applicable to 

the assessment of visual and scenic resources associated with the Proposed Actions.  Landscape 

6 and ecosystem inventories are descriptions of observed landscape.  The  are not assessments. 

7 The inventory identifies typical landforms, vegetation, water, and l nd-use elements that are 

8 present within a study area (Litton, 1979).   

9 The landscape evaluations are based on professional evalua on of the observed dscape. Since 

no single nationally recognized visual and aesthetic a lysis system exists, the commonly used 

11 U.S. Forest Service (USFS) general structure of the enery Management System (SMS) has 

12 been adapted for this evaluation (USFS, 1995 and USFS 003). The Scenery Management 

13 System (USFS, 1995 and USFS, 2003), de ai riteria to be us d in evaluating visual and scenic 

14 resources. The SMS is a guideline inte ded to a t decision-makers and the public in 

understanding the scenic resource managemen  fra ework for making project level decisions as 

16 well as larger area analyses.   

17 3.13.1 Landscape In entory 

18 Existing Land Use Patter  and Themes 

19 The 1996 SMP delineates he Lake Texoma shoreline into four categories of use that include 

limited d elopment areas, ublic recreation areas, protected shoreline areas, and prohibited 

21 access areas discussed i  detail in Section 3.3.1 of this EIS.  There are approximately 9.4 

22 miles of lake shor ine djacent to the proposed conveyance land.  According to the 1996 SMP, 

23 most of this shoreline is zoned as “aesthetic and protected areas” (approximately 74%).  Two 

24 small sections of the shoreline are zoned “limited development area,” where private recreational 

development is permitted.  The zoning designation for protected shoreline areas includes areas 

26 that protect or restore aesthetic resources such as fish and wildlife, cultural resources, or other 

27 environmental resources.  Limited development areas are areas where private activities are 

28 permitted such as construction and operation of private docks or floating facilities. 

DRAFT

3-206 




 
 

 

 

 

5 

 

 

 

 

10 

  

 

 

  

15 

   

 

  

 

 20 

  

 

  

   

25 

  

 

 

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Ecological Unit Description 

2 Lake Texoma lies within the West Gulf Coastal Plain of North America that includes western 

3 Louisiana, eastern Texas, southeastern Oklahoma and southern Arkansas (BRIT, 2009).  The 

4 vegetation of the West Gulf Coastal Plain is divided into four regions that include Oak-Pine-

Hickory Forest, Longleaf Pine Forest, Post Oak Savanna, and Prairie.  The proposed conveyance 

6 land is located within the Prairie region that extends from Texas to C ada, covers most of 

7 central North America, and forms the western boundary of the West ulf Coastal Plain (BRIT, 

8 2009). The USDA USFS classifies the area as being within the P irie P kland Province of the 

9 Prairie Division (Bailey, 1995). This province is characteriz d as a region f gently rolling to 

flat plains ranging from sea level to 1,300 ft and consi ng of prairies and sa nnas (Bailey, 

11 1995). Due to rainfall and land-use activities such a ire and gra ng, the area is dominated by 

12 various short and medium to tall grasses, along with som  har  tree species. 

13 Within the proposed conveyance land of  acres of USA E land, the areas of more level 

14 terrain are composed of tree species such as edar elm t oak, black oak Osage orange, upland 

ash, eastern red cedar, hackberry, and Mexica  plum.  The steeper sloped areas are more mesic 

16 and are dominated by speci  such  Norther  red oak, chinkapin oak, and Texas oak. The 

17 understory is composed  species su h as coral rry, red bud, rough leaved dogwood poison 

18 ivy, green briar, prickly h, and me utyberry.  The native grass community is small 

19 and is becoming dominated woody species. It is composed of species such as switch grass, 

big bluestem  little blu m, silv  bluestem, Johnson grass, annual ragweed, dotted gayfeather, 

21 black S mpson, serecia les deza, Maximillian sunflower, annual brome, common broomweed, 

22 butterfly m kweed, and Illi ois bundleflower.  A detailed listing of species found during the 

23 botanical inven ry is prov ded in Appendix G of this EIS.  A tabular listing of the plant species 

24 and specified areas hich they occur or likely to occur are shown in Appendix G of the EIS. 

A small remnant of BLH is located just downstream of the Texas F.M. Road 408 bridge and is 

26 dominated by species such as sycamore, bur oak, green ash, box elder, and broad leaved uniola. 

27 This site appears to have been disturbed by bridge and/or road construction activities in the past.   

28 Two small riparian zones varying in width from 1 to 3 meters exist along the upper reaches of 

29 Little Mineral Creek and at least one tributary.  These riparian zones are present from the top of 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 flood pool to the upper limits of the USACE property.  Some of the more common species in this 

2 zone include lead plant, sedges sp., horsetail, cardinal flower, water willow, and black willow. 

3 This vegetative community is very small in width and appears to be heavily influenced by 

4 operation of the project for flood control. No threatened or endangered vegetative species or 

unique habitats are present on the proposed conveyance lands. 

6 The topography of the proposed conveyance lands generally consists of omewhat level areas 

7 near the USACE boundary fence line, and then rapidly descends into teeper slopes toward the 

8 lake. The areas of more level terrain are composed of upland rests terspersed with small 

9 native grass savannahs, while the steeper slopes are more mesic and domi ted by an upland 

forest classified as a cedar elm-oak forest (University of T lsa, 1971).  

11 Visual Unit and Visibility Sectors 

12 The aim of visual resources analysis is to ensure recogniti  and consideration of the visual 

13 qualities of the landscape. In order to in ntory d evaluate e landscape in a meaningful 

14 manner, the landscape needs to be delineate  into v ual  (also called visual corridors or 

character types). A visual uni  d fined as  portion of the landscape enclosed and limited 

16 topography, bounding an o server’s f ld of view  (Tetlow and Sheppard, 1979). The dominant 

17 criteria for delineating  visual uni  boundaries a  determined by topography and the ability to 

18 observe the landscape. rth rmore, a visual unit is an area of land that has common 

19 distinguishing haracter ics of landform, rock formations, water forms, and vegetative 

patterns. The visual and s nic inv ory can be divided into two classes: aerial and routed.  The 

21 routed in ntory uses a roa  trail, or a stream as the location of traveling observer, limiting 

22 attention to th  landscape w hin the visual corridor.   

23 Specific views and bility can be altered by a change of observer positioning within the unit 

24 boundary. The proposed conveyance shoreline area and its vicinity within the eastern shoreline 

of Little Mineral Arm were delineated into a visual unit that was further subdivided into 

26 visibility sectors (character subtypes).  Figure 3.13.1 depicts the delineated four visibility sectors 

27 within the visibility unit of the eastern shoreline of Little Mineral Arm.  The total length of the 

28 shoreline included for the visual unit is greater than the total length of shoreline associated with 

29 the proposed USACE land conveyance because visual units and visibility sectors are not 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 bounded by property boundaries, but what is deemed visible to an observer from a determined 

2 observation point. The extended length of the visual unit allows a more meaningful inventory of 

3 the representative landscape and ecological unit.  This in turn allows a more meaningful 

4 assessment of the visual unit.   

The visibility sectors along the eastern shore of Little Mineral Arm were inventoried from the 

6 water at three observation points, and thus are classified as “routed invento es.”  Extensive color 

7 photographs of the visibility sectors were taken from water on two s arate field investigations 

8 to represent two distinct seasons: summer and winter (August 2 9 an  February 2010). The 

9 proposed conveyance land is bounded on the east by pri ate property; refore, a scenic 

assessment was not performed from land.  No aerial inven ries were performed.   

11 Visual Unit Inventory 

12 When observing the Little Mineral Arm from the water, th  proposed conveyance land and its 

13 vicinity represent a portion of a landscape n t rea that can considered as one visual unit 

14 based on the spatial characteristics of the lan  forms in tudy area and the vegetation that are 

relatively homogenous and uniform.  The vi al unit consists of over 10 miles of shoreline 

16 adjacent to the 635 acres of roposed onveyanc lands. The visual unit is bounded on the north 

17 by the Grandpappy Poi  Marina and the confluen  of Little Mineral Creek with Lake Texoma 

18 on the south (Figure 3.13. 

19 A breakdow  of the l type f land cover and acreages on the USACE property are as 

follows: pland forest com ex (531 acres), native grassland (67 acres), and shoreline (8 acres), 

21 bottomlan  hardwood (20 a res), barren disturbed areas (5 acres), and open water (4 acres). 

22 Natural disturb ces (inclu ng fires, storms, insects, and diseases) and recovery processes have 

23 the greatest influen  o vegetation patterns. 

24 Visibility Sector Inventory 

The eastern shoreline of the Little Mineral Arm adjacent to the proposed conveyance land 

26 (“visibility unit”) was delineated into four visibility sectors for detailed landscape inventory. 

27 The visibility sectors were delineated to provide more specific information about views and 

28 visibility of the eastern shoreline of the Little Mineral Arm.  The four  visibility sectors were 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 chosen based on field observations when traveling by water looking toward the visual unit. 

2 Three observation points from the water were used facing the shoreline adjacent to the proposed 

3 USACE conveyance lands. From the three observation points, four distinct visibility sectors 

4 were determined. 

Figure 3.13.1 shows all four visibility sectors and the respective observation points.  Table 3.13.3 

6 includes pertinent data about the visibility sectors including water, land, m imum and maximum 

7 elevations of the area, and percent of lands that are forested. 

8 The ecological characteristics and existing land-uses were assessed for each isibility sector from 

9 the visibility points and are described below.  All visib ity sectors as des bed below are 

primarily allocated as protected shoreline according t  the SMP of 1996 (74%).  This zoning 

11 designation protects the natural resources, but permits ited p lic use and recreation. 

12 Visibility Sector 1 

13 Sector 1 is located at the northern most poi  of the e  shore of the Little Mineral Arm of 

14 Lake Texoma and contains approximately 13, 90 of the shoreline (Figure 3.13.1).  The view 

of this sector is primarily fr m the n rth lookin  to the south and southwest into the mouth of 

16 Little Mineral Creek. M ch of the to ography is s ep ranging from an elevation of 700 to 715 ft 

17 NGVD, and the shoreline ithin t s visua  is diverse. 

18 The 1996 SMP zoning f r the n hern point of Visibility Sector 1 is public recreation.  The area 

19 consists one boat ramp jacent to Grandpappy Point Marina.  Much of the view-shed near the 

tip of the p int consists of d urbed areas containing a public boat ramp, a café, and Grandpappy 

21 Point Marina ith marina  mooring facilities, and breakwater made of floating car tires.  The 

22 other manmade st tu  visible from the water include a narrow, looping paved access road, a 

23 parking lot for more than 20 cars, a fueling station for boats, an outdoor chapel, and manmade 

24 signage. No power lines are visible.  A tall communication tower is visible above the tree line. 

Toward the northern point of the Little Mineral Arm, visitors frequently encounter other people 

26 due to operation and maintenance of the marina and boat launching ramp.   

27 The remainder of the shoreline within the Visibility Sector 1 is zoned as protected shoreline. 

28 The area is composed of rip rap near the boat ramp, some sand and gravel banks with sparse   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.13.1 
2 
3 Pertinent Data Information Visual Sectors Little Mineral Arm Lake Texoma  

Visibility 
Sector 

Distance from 
Visibility Point to 
Shoreline (feet) 

Visual Sector 
Total Area 

(acres) 

Visual Sector 
On-Land Area 

(acres) 

Mixed 
Forest 
(acres) 

On-Land 
Mixed Fo t 

(%) 

Max 
evation 

et) 

Min 
Elevation 

(feet) 

Distance of 
Visible Shoreline 

(feet) 

1 2,870 353 122 72 9% 715 620 13,090 

2 2,100 386 172 128 74% 715 620 12,265 

3A 1,260 193 132 108 82% 695 620 16,966 

3B 340 116 72 61 8 % 699 620 5,513 

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 vegetation, and sand/silt areas within the backs of coves.  The majority of the shoreline in this 

2 sector is composed of eroded clay banks with rocks, clay banks with rock, and dead trees.  The 

3 ecological community view is toward a fairly steep shoreline containing a mesic upland forest.   

4 The predominant vegetation includes trees common to the upland forest such as the eastern red 

cedar that can grow to heights of 40 to 50 ft and with a trunk diameter of 1 to 2 ft on older 

6 specimens, cedar elm that can grow to a height of 80 ft and up to 3 ft i  diameter, northern red 

7 oak that can grow to heights of 60 to 80 ft and 3 or more ft in diam  blackjack oak that can 

8 grow to a height of 20 to 30 ft, post oak that can attain heigh  of 100 and be 2 to 3 ft in 

9 diameter, and chinkapin oak that can grow to a height of 60 o 80 ft with a dia ter of 2 to 3 ft. 

Trees common to the wetter areas and bottomlands incl de the American sycamor  that reaches 

11 heights of 100 ft or more, the burr oak that grows to eight of 00 ft and 3 to 4 ft in diameter, 

12 green ash that can grow from 50 to 60 ft in height, and bo der that can grow from 50 to 70 ft 

13 having a diameter of 1 to 2 ft. 

14 Visibility Sector 2 

This sector is located within he mi dle sectio  of the eastern shore of the Little Mineral Arm 

16 and contains approximat y 12,265 f  of the shor ine (Figure 3.13.1). The view of this sector 

17 from the water is looking ast and u   The banks are steep ranging in elevation from 700 

18 to 720 ft NGVD near the so ward boundary of Sector 1, but become somewhat less steep as 

19 the sector p gresses  the so  and range in elevation from 650 to 680 ft NGVD.  The 

majority f the shoreline is omposed of areas containing clay banks with rocks, clay banks with 

21 rocks and d trees, or silt/ nd areas in the backs of coves. The ecological community view is 

22 toward the mes  upland f est, but with some small interspersed native grassland beginning to 

23 appear. Several san ocket beaches exist within this sector.  During the recreation off-season, 

24 a visitor often experiences isolation from the sights and sounds of other people while walking the 

beach areas.  During peak recreation season, the same beaches are popular for recreational 

26 activities such as boating and swimming.  A large communications tower is visible on the eastern 

27 horizon. There are no other manmade structures visible such as roads, power lines, trails, or 

28 housing. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The entire visibility sector is designated as a protected shoreline either due to aesthetic reasons or 

2 physical protection reasons such as erosion control according to the 1996 SMP.   

3 Visibility Sector 3 A 

4 The sector is located near the upper end of the eastern shoreline of the Little Mineral Arm and 

5 contains approximately 16,966 ft of shoreline (Figure 3.13.1).  The view- ed from the water is 

6 looking east and southeast. The topography is somewhat steep with a aximum elevation of 715 

7 ft NGVD along a major tributary, but otherwise of fairly gentle ope. The shoreline is fairly 

8 diverse and composed of clay banks with rock, of clay b nks with rock nd trees, and of 

9 silt/sand. The ecological community is diverse and conta s a mixed upland fore  a remnant of 

10 bottomland hardwoods, native grassland, and a smal  segment of  riparian/stream community. 

11 Private buoys can be seen in the cove of this sector.  Thi ect  does not contain other manmade 

12 structures such as visible roads, power lines trails, or housi   The main designation according 

13 to the 1996 SMP of this sector is limited de elop t with a sma  area of protected shoreline.   

14 Visibility Sector 3 B 

15 The sector is located at th southern nd and up ermost portion of the Little Mineral Arm and 

16 contains approximately 513 ft of t  shoreline (F gure 3.13.1).  The view-shed from the water 

17 is looking south or southea   Much of the view-shed ranges from an elevation of 640 to 660 ft 

18 NGVD with ortion ing up to an elevation of 700 ft NGVD.  The shoreline is 

19 somewhat ss diverse an  is comp ed primarily of clay banks and rocks, and sand/silt, but it 

20 does en mpass some of e Little Mineral Creek and riparian habitat.  The ecological 

21 community i omposed pr marily of the mixed upland forest interspersed with small irregular 

22 native grasslands ee h ght and diameter tree descriptions of upland forest in Visibility Sector 

23 3A). This sector con ains a public boat ramp, a courtesy dock, an access road, a parking lot and 

24 manmade signage for navigational aid that are visible from water. No other structures such as 

25 roads, power lines, trails, or housing are visible.  Half of the area in this sector is designated 

26 according to the 1996 SMP as limited development, and the other half is protected for aesthetic 

27 reasons. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.13.2 Landscape Evaluation 

2 Scenic Attractiveness 

3 Scenic attractiveness is the primary indicator of the intrinsic scenic beauty of a landscape and of 

4 the positive responses it evokes in people. It helps determine landscapes that are important for 

5 scenic beauty based on commonly held perceptions of the beauty of landfo m, vegetation pattern, 

6 composition, surface water characteristics, land-use patterns, and ultural features (USDA, 

7 1995). 

8 Photographs in Appendix H provide examples of the differ t scenic attractive s classes at the 

9 eastern shoreline of Little Mineral Arm from water (summer 2009 and winter 2010) 

10 Table 3.13.2 provides definitions of the three scenic att tiv ness classifications developed by 

11 the U.S. Forest Service (USFS, 1995). 

12 Ta le 3.13. 
13 
14 Sceni  Attractive e s Classification 

DRAFT
Class A Class Class C 

Distinctive Typica Indistinctive 

Areas where landform, vegetation 
patterns, water characteristics, and 
cultural features c ovide 
unusual, uniqu or outstandin 
scenic quali These landscapes 
have stron ositive attributes of 
variety, unity vidness, mystery, 
intactness, order rmony, 
uniqueness, pattern d balance 

eas where landform, vegetation 
patterns, water characteristics, and 

ltural features combine to provide 
or ry or common scenic quality.  
Thes andscapes have generally 
positive, yet common, attributes of 
variety, unity, vividness, mystery, 
intactness, order, harmony, 
uniqueness, pattern, and balance.  
Normally they would form the basic 
matrix within the ecological unit. 

Areas where landform, vegetation 
patterns, water characteristics, and 
cultural land-use have low scenic 
quality.  Often water and rock form 
of any consequence are missing in 
class C landscapes.  These 
landscapes have weak or missing 
attributes of variety, unity, vividness, 
mystery, intactness, order, harmony, 
uniqueness, and balance. 

Source: USDA, 1995 

15 Table 3.13.3 provides a breakdown of scenic attractiveness classifications for the four water

16 based visibility sectors within the eastern shoreline of the Little Mineral Arm.  The following 

17 scenic attractiveness ratings were determined for each visibility sector in accordance with the 

18 denoted classifications and photography. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 Table 3.13.3 
2 
3 Scenic Attractiveness Classifications Little Mineral Arm Lake Texoma 

DRAFT
Classification 

Type 

Classification Percent per Sector 

Visibility Sector 1 Visibility Sector 2 Visibility Sector 3A Visibility Sector 3B 

A 60 80 70 70 

B 30 15 20 20 

C 10 5 10 10 

Source: WESTON, 2010 

4 The assessment is based on the photographs included in he Appendix H  Based on these 

5 photographs (summer and winter) and descriptions in T le 3.13.4, all four visibi y sectors are 

6 mainly “Class A – Distinctive” according to the scen  attractiven s rating. 

7 Scenic Integrity 

8 Scenic integrity indicates the degree of in ctness d wholene  of the landscape character. 

9 Human alterations can sometimes raise or ma tain i egrity. enic integrity is a measure of the 

10 degree to which landscape is y perceive  to be “complete” (USDA, 1995). The scenic 

11 integrity assessment was p rformed f  the four v ibility sectors using the USDA Forest Service 

12 SMS (1995) framewor  and crite  i njunction with adjustments for local factors.  The 

13 scenic integrity levels are sh  and described in Table 3.13.4. 

14 Table 3.13.4 
15 
16 Scenic Integrity Definitions 

Integrity Classific n Definition 

VERY HIGH 
(Unaltered) 

S nic integrity refers to landscapes where the valued landscape character "is" intact with 
nly minute if any deviations.  The existing landscape character and sense of place is 

expressed at the highest possible level. 

HIGH 
(Appears Unaltered) 

Scenic integrity refers to landscapes where the valued landscape character "appears" intact.  
Deviations may be present but must repeat the form, line, color, texture, and pattern 
common to the landscape character so completely and at such scale that they are not 
evident. 

MODERATE 
(Slightly Altered) 

Scenic integrity refers to landscapes where the valued landscape character "appears slightly 
altered."  Noticeable deviations must remain visually subordinate to the landscape character 
being viewed. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

Integrity Classification Definition 

LOW 
(Moderately Altered) 

Scenic integrity refers to landscapes where the valued landscape character "appears 
moderately altered."  Deviations begin to dominate the valued landscape character being 
viewed, but they borrow valued attributes such as size, shape, edge effect and pattern of 
natural openings, vegetative type changes, or architectural styles outside the landscape 
being viewed. They should not only appear as valued character outside the landscape being 
viewed but compatible or complimentary to the character within. 

VERY LOW 
(Heavily Altered) 

Scenic integrity refers to landscapes where the valued landscape character "appears heavily 
altered." Deviations may strongly dominate the valued landscap  character.  They may not 
borrow from valued attributes such as size, shape, edge effe nd pattern of natural 
openings, vegetative type changes, or architectural styles hin or outside the landscape 
being viewed.  However, deviations must be shaped an  ble d with the natural terrain 
(landforms) so that elements such as unnatural edge oads, la ngs, and structures do not 
dominate the composition. 

UNACCEPTABLY 
LOW 

Scenic integrity refers to landscapes where th valued landscape char r being viewed 
appears extremely altered. Deviations ar xtremely dominant and borro  little if any 
form, line, color, texture, pattern, or sc  from the lan scape character. Landscapes at this 
level of integrity need rehabilitation. 

Source: USDA, 1995 

1 Table 3.13.5 is a matrix that provides  q ick summary o  the integrity level descriptions 

2 according to the USFS. The first line, lab ed “Dom nce”, indicates which element has the 

3 strongest visual weight (or stands out visual  ov  the other): the landscape character or the 

4 deviation from it.  The second ine d cribes the egree of deviation from the landscape character 

5 in terms of dominance  The third ne describ  the degree of intactness of the landscape 

6 character. Reading dow ach col mn g ummary word picture of each level of integrity. 

7 Using the scenic integrity cr a and definitions, each visibility sector was classified for scenic 

8 integrity. Th  represen ive pho graphs are included in the Appendix H.   

9 Table 3.13.5 
10 
11 Scenic Integrity Summary DRAFT

Criteria for Scenic 
Integrity 

Very High High Moderate Low Very Low 
Unacceptably 

Low 

Dominance 
Landscape 
Characteristics vs. 

Landscape 
Character 

Landscape 
Character 

Landscape 
Character 

Deviation Deviation Deviation 

Deviation 

Degree of Deviation 
From the Landscape 
Charterer 

None Not Evident 
Evident but 
not 
Dominant 

Dominant 
Very 
Dominant 

Extremely 
Dominant 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

Criteria for Scenic 
Integrity 

Very High High Moderate Low Very Low 
Unacceptably 

Low 

Intactness 
of Landscape 
Character 

Landscape 
Character 
Fully 
Expressed 

Landscape 
Character 
Fully 
Expressed 

Slightly 
Altered and 
Character 
Expression 
Moderate 

Altered and 
Low 
Expression 
of Character 

Heavily 
Altered and 
Very Low 
Expression 
of Character 

Extremely 
Altered 

Source: USDA, 1995 

1 Visibility Sector 1 

2 Moderate Scenic Integrity 

3 This sector is dominated by development, but the southe  and southwestern port s of the area 

4 possess some natural appearing views.  This visi lity sector ncludes areas of developed 

5 recreation facilities, concentrated use areas, and un vel ped recreation impact with the 

6 foreground of the view-shed (0.5 mile).  In this area, the dway, recreation amenities, and 

7 development are part of the valued natura  appe g landscape   Users of these amenities are 

8 part of the valued natural appearing landsc e.  Us s o se amenities are attracted to the 

9 natural appearing landscape, bu ire a mod , easy interaction with the landscape through 

10 the use of these amenities   Parking ts and lo -impact recreational facilities are present but 

11 appear part of the natu  appearing ndscape by e imination of the geometry of the built feature 

12 upon the landscape. Road ts  not slice through the landscape, but are shaped contoured and 

13 constructed so landscap  is only interrupted by the track of road. 

14 Visibili  Sector 2 

15 High Scen  Integrity 

16 This sector is do inate  with natural appearing views.  The existing landscape character has 

17 been influenced by both direct and indirect human activities, but appears natural to the majority 

18 of viewers. Landscape appears unaltered and “intact.”  Deviations repeat the form, line, color, 

19 texture, and pattern common to the surrounding landscape character.  While there is evidence of 

20 human influence from different types of low-impact activities, it is part of the valued built 

21 environment in the landscape to the majority of the viewers. Natural elements such as native 

22 trees, shrubs, grasses, forbs, and erodable shoreline dominate the view.  

DRAFT

3-217 




 

  
   

1 

 2 

3 

4 

5 

6 

7 

 8 

 9 

10 

11 

  12 

13 

 14 

15 

 16 

 17 

 18 

19 

20 

21 

 22 

23 

 24 

25 

 26 

27 

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

Visibility Sector 3A 

High Scenic Integrity 

This visibility sector is dominated by natural appearing views.  The existing landscape character 

has been influenced by both direct and indirect human activities, but appears natural to the 

majority of viewers.  The landscape appears unaltered and “intact.”  Deviations repeat the form, 

line, color, texture, and pattern common to the surrounding landscape ch racter.  While there is 

evidence of human influence from different types of low-impact activ s, it is part of the valued 

built environment in the landscape to the majority of the view rs. Na al elements such as 

native trees, shrubs, grasses, forbs, and erodable shoreline dominate the views.  

Visibility Sector 3B 

Moderate Scenic Integrity 

This visibility sector’s landscape is slightl ltered and conta s vegetated faces with cuts and 

fills that are not evident.  Vegetation is natu l appea  openings, lines, edges, and forms found 

in the existing landscape.  A parking lot and blic oat ramp are present but appear part of the 

natural appearing landscape y e ination o  the geometry of the built feature upon the 

landscape.  The access ro d does not lice throug  the landscape, but is shaped, contoured, and 

constructed so that the l dscape is l upted by the track of road. 

3.13.3 Landsc Visibility 

Landsca  visibility is a function of many interconnected considerations, including the 

following: 1) context of v wers, (2) duration of view, (3) degree of discernible detail, (4) 

seasonal variat s, and (5  number of viewers (USDA, 1995).  Viewers of the eastern shoreline 

of the Little Miner rm include active and passive recreational lake users such as boaters, 

water-skiers, fishermen, wildlife watchers, swimmers, and visitors to the shoreline.  Other 

viewers of the eastern shoreline include recreational and residential users of the western 

shoreline of the Little Mineral Arm.   

For the purpose of this EIS, the eastern shoreline of the Little Mineral Arm adjacent to the 

proposed USACE conveyance lands was zoned into four distinct zones per landscape visibility 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 from water observance: the immediate foreground, the foreground, the middle ground, and the 

2 background. The ecological characteristics and existing land-uses were assessed for each zone 

3 within the visual unit and are defined and characterized as follows:  

4 The immediate foreground (0 to 300 ft from the viewer) of the eastern shoreline of Little Mineral 

Arm adjacent to the proposed conveyance land includes lands from the shoreline of the lake from 

6 the top of power pool (elevation 617 ft NGVD) to top of flood contro  pool (elevation 640 ft 

7 NGVD). This area contains sparse vegetation due to operation of t  flood control pool of the 

8 lake. The viewer perceives a predominantly natural landscape b t sees so  evidence of human 

9 disturbance. These perturbations include natural debris su  as tree limbs, lo  and manmade 

items such as styrofoam blocks from boat houses and arge automobile and hea y equipment 

11 tires awash on the shore. Operation of the project for ood cont l purposes and wind and wave 

12 action have created bank erosion and are evidenced by umerous uprooted trees along the 

13 shoreline and sloughing banks. 

14 The foreground (up to ½ mile from the v wer) o  the ttle Mineral Arm adjacent to the 

proposed conveyance land appe  to have a n picuous surface pattern due to strong erosion 

16 features. This creates an ir gular pa rn of sca ered erosional slopes.  A small community of 

17 native grasses consistin  of species uch as little b uestem, switchgrass, and Indian grass can be 

18 identified above the top o  the oded areas.  One boat ramp on the eastern shoreline can be 

19 noticed by an r as ope gs in the tree line where the vegetation has been modified to 

enable boa ng pursuits.  A o, one p rking lot is visible in the foreground.   

21 The middle round (½ mile p to 4 miles from the viewer) of the Little Mineral Arm adjacent to 

22 the proposed c veyance nd consists of an area from the top of the flood pool to the current 

23 boundary of the US E property. Color and texture are broken by forest canopy with some 

24 openings and meadows.  This area includes primarily three vegetative communities consisting of 

a small remnant of BLHs, two very narrow riparian zones, and an upland forest complex 

26 interspersed with small native grass savannas.  The upland forest complex is the dominant land 

27 cover type in this visual unit. One communications tower is visible.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 The background (4 miles from the viewer) of the Little Mineral Arm adjacent to the proposed 

2 conveyance land appears to be closed and is dominated by a uniform tree line.  The general 

3 vegetative pattern in the visual unit is dominated by a uniform and definitive pattern of upland 

4 forest canopy consisting of cedar elm, various oaks, and eastern red cedar. 

5 3.13.4 Visual Resource Concerns 

6 The issues identified as important included the natural beauty, vie s of the wilderness and 

7 wildlife, and the picturesque landscape of the eastern shoreline of e Lit  Mineral Arm.   

8 Table 3.13.6 summarizes the landscape evaluation of the isibility sectors w hin the eastern 

9 shoreline of the little Mineral Arm of Lake Texoma ased on the baseline inv ntory of the 

10 landscape character attributes and the ecological unit r urces the area. 

11 Table 3.13.6 
12 
13 Visual Resources Eastern Sho eline L  Mineral Arm Lake Texoma 

DRAFT
Visibility Sector Scenic Attractivene Ra ng - Primary Class Scenic Integrity 

1 Distin ve Moderate 

2 A – Distinc ve High 

3A A – Dis High 

3B istinctive Moderate 

So STON, 20 and based on USDA, 1995 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.14 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE (HTRW) 

2 This section summarizes existing facilities and operations that may generate regulated hazardous, 

3 toxic, and radioactive waste within the proposed conveyance land, the private adjacent land, and 

4 surrounding areas. 

5 3.14.1 Oil and Gas 

6 Oil and gas production and transportation pose the greatest threat gar g hazardous materials 

7 in and around Lake Texoma.  As shown in Table 3.14.1, approximately 5,0  different types of 

8 wells are located within the Lake Texoma watershed (H C 11130210) as de ved from data 

9 provided by the TRRC and the Oklahoma Corporation ommission (OCC). 

10 
11 Table 3.14.1 
12 
13 Oil and Gas Wells within the L ke xoma Water hed (HUC 11130210) 

DRAFT
Wells 

Type Texa Oklahoma 

Proposed 
USACE 

Conveyance 
Land 

Adjacent 
Private 

Property 

Permitted Location 7 43 -- --

Dry Hole 9161 364 1 7 

Oil 977 210 - -

G  18 71 - -

O Gas 43 -- -- --

Plugg  Oil 651 261 - -

Plugged G 12 17 - -

Canceled/Aban d 59 8 -- --

Plugged Oil/Gas 11 166 -- --

Injection/Disposal 22 38 - -

Shut-In Well (Oil) 8 - - -

Injection/Disposal from Oil 138 - - -

Injection/Disposal from Oil/Gas 1 - - -

Water Supply 2 2 - -

Water Supply from Oil 3 - - -
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

Source: TRRC, 2011 and OCC, 2011 

1Count includes wells on the USACE proposed conveyance land and he adjacent ivate property.
 

1 According to the 1978 Lake Texoma Master Plan, n merous oil and gas wells were located 

2 within the total drainage area of the lake.  In addition he 197 MP reports that approximately 

3 710 wells were located in the oil and gas fields surround  the lake.  Approximately 530 of 

4 these were on the Texas side of the projec n hree well fields  Walnut, Handy, and Big Mineral 

5 fields. The remaining 180 wells were on t  Oklaho ide of the project in three production 

6 areas: the Aylesworth, Isom Springs, and E dvill  areas (USACE, 1978).  The Cumberland 

7 oilfield in Oklahoma extend  about  miles al g the Washita River, approximately 30 miles 

8 upstream from its confl nce with e Red Riv   The 1978 MP states that the pre-project 

9 exploration of mineral re urces h  no ffect to the public (USACE, 1978). 

10 In addition to any nd gas oduction fields, it has been reported that hundreds of transport 

11 pipelines oss land and terway hat supply Lake Texoma (USACE, 2008d).  TRRC and 

12 OCC are imarily responsi e for the enforcement of environmental compliance of oil and gas 

13 facilities in th  Lake Texom  area. 

14 3.14.2 Other Pote al Pollutant Sources 

15 The properties adjacent to the proposed USACE conveyance lands currently contain some 

16 potential sources of pollution such as septic tanks and marinas.  Discussion of septic tanks and 

17 wastewater treatment and discharge near the proposed USACE land conveyance is included in 

18 Sections 3.6 and 3.9 of this EIS. No septic tanks or WWTPs are located on the conveyance land. 

19 Septic tanks are the primary source of existing impacts to shallow groundwater in existing 

DRAFT
Wells 

Type Texas Oklahoma 

Proposed 
USACE 

Conveyance 
Land 

Adjacent 
Private 

Property 

Horizontal Drainhole 3 - - -

Sidetrack Well Surface Location 212 - - -

Unknown - 675 - -

Total 3,233 1,855 -
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 residential areas as discussed in Section 3.6.2.  WWTPs require a TCEQ wastewater permit for 

2 wastewater treatment and discharge.  Individual wastewater permits through the TCEQ require 

3 monitoring of discharge and compliance to a degree that would protect the receiving water body; 

4 in this case, Little Mineral Arm. 

Outside the proposed conveyance land, no manufacturing and industrial facilities are located in 

6 the immediate shoreline of Lake Texoma.  Most industrial and manufact ing facilities reporting 

7 to the Toxics Release Inventory (TRI) are located in the surroundin wns and cities according 

8 to the EPA EnviroMapper.  According to the EnviroMapp , less th  20 large quantity 

9 generators and hazardous waste generators, transporters reaters, storers, d disposers of 

hazardous waste are located within the HUC 11130 10 watershed.  No radio gical waste 

11 sources are reported (EPA, 2010d). 

12 As discussed in Section 3.6.2, potential localized and period  water pollution sources within the 

13 Little Mineral Arm include gasoline refuel g fro  fueling sta n (Grandpappy Point Marina) 

14 and accidental oil and gasoline leaks from b ats in b ath s  moored watercrafts, as well as 

during boat launching and boat aintenance ther sources of pollutants from recreational 

16 vessels include the followi g: gray w er, bilge ater, black water (sewage), anti-fouling paints 

17 (and their leachate), ha rdous mate als  municip  and commercial garbage, and other wastes. 

18 The entire Little Mineral rm  designated as a no discharge zone (NDZ).  Vessel sewage 

19 discharge is pr h d in Lake xoma as well (EPA, 2010d).   

Accordi  to the SMP, the otential pollution sources have had no significant adverse effect on 

21 the Lake T oma area (USA E, 1996).  Since the proposed conveyance property has been under 

22 government co ol, no d elopment has been initiated, and no site information indicating past 

23 or present storage o  d posal of hazardous materials or toxic waste has been recorded. 

24 3.15 AIR QUALITY 

Air emission sources include mobile sources, industrial processes, and electric power generation. 

26 The Federal Clean Air Act of 1970 (CAA) (43 U.S.C.  7401 et seq., as amended in 1977 and 

27 1990) provides the principle framework for national and state agencies to protect air quality and 

28 requires the adoption of National Ambient Air Quality Standards (NAAQS) to protect the public 

DRAFT

3-224 




 

  
   

 

  

 

 

5 

 

  

  

  

10 

   

 

 

  

 15 

 

     

 

 

20 

 

  

 
  

25 

 

    

 
   

   

EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 health, safety, and welfare from known or anticipated effects of air pollution.  Amendments to 

2 the CAA require the U.S. Environmental Protection Agency (EPA) to promulgate rules to ensure 

3 that Federal actions conform to the appropriate state implementation plan.  These requirements 

4 are known as the General Conformity Rule (40 C.F.R.  51.100 et. seq. and 93.100 et. seq.). 

EPA has established NAAQS for six air pollutants (criteria pollutants): ozone, lead, carbon 

6 monoxide, sulfur dioxide, nitrogen dioxide, and particulate matter.  Ozon , as regulated by EPA, 

7 is not emitted directly into the air, but is formed when sunlight react th emissions of nitrogen 

8 oxides and volatile organic compounds.  Ozone also occur  naturally in the stratosphere 

9 approximately 10 to 30 miles above the earth's surface an  forms a layer th  protects life on 

earth from the sun's harmful rays. 

11 The NAAQS were established to protect the public m xposure to harmful amounts of 

12 pollutants. When the pollutant levels in an area have caused violation of a particular standard, 

13 the area is classified as "nonattainmen  for t pollutant. EPA then imposes Federal 

14 regulations on that pollutant’s emissions an  design es e period in which the area must 

again attain the standard. 

16 The primary and secon ry NAAQ  concentra ns are presented in Table 3.15.1. Primary 

17 standards are also know s healt ffe d rds, which are set at levels to protect the most 

18 susceptible individuals in the man population (very young, very old, and those with respiratory 

19 problems su h as asthm ) (EPA  2010e).  Secondary standards, also known as quality of life 

standard  set limits to pro ct public welfare including protection against decreased visibility, 

21 damage to imals, crops, v etation, and buildings.  Since both short- and long-term exposures 

22 are addressed, ingle poll tant may have more than one primary standard. 

23 Table 3.15.1 
24 

Primary and Secondary NAAQS Six Criteria Pollutants 

DRAFT

Pollutant Averaging Time Primary NAAQS Secondary NAAQS 

Ozone1 8 hr 0.075 ppm 0.075 ppm 

Carbon Monoxide 
1 hr 35 ppm 35 ppm 

8 hr 9 ppm 9 ppm 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

DRAFT
Pollutant Averaging Time Primary NAAQS Secondary NAAQS 

1 hr 75 ppb none 

Sulfur Dioxide 24 hr 0.14 ppm 
0.5 ppm 3 hr 

Annual 0.03 ppm 

Nitrogen Dioxide Annual 53 ppb 53 ppb 

PM10 
24 hr 150 µg/m3 150 µg/m3 

Particulate 
Matter 

Annual 51 µg/m3 51 µg/m 

PM2.5 
24 hr 35 µg/m3 35 m3 

Annual 15 µg/m3 µg 

Lead Quarterly 1.55 µg/m3 1.55 µg/m 

Source: EPA, 2010e 
1EPA is proposing to set the “primary” standard at a l el between 
0.060 and 0.070 ppm measured over 8 hours. 
PM10 – particulate matter, 10 microns; PM2.5 rticulate m r, 2.5 
microns 

1 State air quality standards in Texas and Ok homa are based Federal Standard, though other 

2 states have set theirs to be more stringent th n the Fe l standard , are .  The criteria pollutants 

3 are the only air pollutants for which stan rds have been established. The EPA assigns 

4 designations based on an area meet  or attain  these standards.  At this time, the Conformity 

5 Rule only applies to Fede l actions i  nonattainm nt areas.  A nonattainment area is an area that 

6 does not meet one or m  of the N  f r the criteria pollutants designated in the CAA.  A 

7 near attainment area currentl eets Federal standards, but is at risk of violating standards. 

8 Lake Texoma is located i he Okl ma counties of Love, Bryan, Marshall, and Johnson and in 

9 the Texa  counties of Gray n and Cooke. According to maps in the EPA “Green Book” (for 

10 criteria pollu nt nonattainm nt areas), all counties within Oklahoma have been designated as 

11 attainment areas r crit a pollutants and air toxins, including the 8-hour ozone standard (EPA 

12 2004). According to he “Green Book” within the State of Texas, three counties are considered 

13 nonattainment for 8-hour ozone, and one county is considered nonattainment for both carbon 

14 monoxide and PM 10. All the Texas counties in the Lake Texoma area are in attainment for 

15 criteria air pollutants.   

16 A State Implementation Plan (SIP) is an enforceable plan developed at the state level that 

17 explains how the state will comply with air quality standards according to the CAA.  The closest 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 SIP area to the proposed USACE conveyance lands is located in the DFW area (TCEQ, 2010g). 

2 The area includes Collin, Dallas, Denton, Ellis, Johnson, Kaufman, Parker, Rockwall, and 

3 Tarrant Counties. There are no SIPs for the Oklahoma counties surrounding the lake.   

4 Air pollutants come from a variety of natural and manmade sources.  Natural sources can include 

windblown dust and soot from wildfires.  Manmade sources can include motor vehicles, electric 

6 utility and industrial fuel burning, and manufacturing operations.  Partic ate matter pollution is 

7 the major cause of reduced visibility (haze).  The CAA requires the A to adopt regulations to 

8 reduce visibility impairment resulting “from manmade air po ution” in 156 Class I Federal 

9 areas. The regulations require each state SIP to include c ntrol measures to ake reasonable 

progress toward the national goal of natural visibility co ditions in all Class I areas 

11 The closest Class I area in Oklahoma is the Wichita Mo tain  Wilderness Area.  The two Class 

12 I areas in Texas are Big Bend and Guadalupe Mountains National Parks; neither is in close 

13 proximity to Lake Texoma (EPA, 2010f).  Ther e no Class I reas within the Lake Texoma 

14 area. 

3.16 NOISE 

16 Sound is a physical phe menon f vibrations that travel through a medium such as 

17 air and are sensed by the hum  ear. Noise is defined as any sound that is undesirable because it 

18 interferes wi  comm ation,  intense enough to damage hearing, or is otherwise intrusive. 

19 Human r ponse to noise ries dep nding on the type and characteristics of the noise, distance 

between th  noise source an  the receptor, receptor sensitivity, and time of day.  Noise is often 

21 generated by a ivities esse ial to a community’s quality of life such as construction or vehicular 

22 traffic. 

23 Sound varies by both intensity and frequency. Sound pressure level, described in decibels (dB), 

24 is used to quantify sound intensity.  The dB is a logarithmic unit that expresses the ratio of a 

sound pressure level to a standard reference level.  Hertz (Hz) are used to quantify sound 

26 frequency. The human ear responds differently to different frequencies.  A-weighing, measured 

27 in A-weighted decibels (dBA), approximates a frequency response expressing the perception of 

28 sound by humans.  Sounds encountered in daily life and their dBA levels are provided in Table 

DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.16.1. The dBA noise metric describes steady noise levels; although, very few noises are, in 

2 fact, constant. Therefore, Day-night Sound Level (DNL) has been developed.  DNL is defined 

3 as the average sound energy in a 24-hour period with a 10-dB penalty added to the nighttime 

4 levels (10 p.m. to 7 a.m.).  It is a useful descriptor for noise because (1) it averages ongoing yet 

5 intermittent noise, and (2) it measures total sound energy over a 24-hour period.  In addition, 

6 Equivalent Sound Level (Leq) is often used to describe the overall noise environment.  Leq is the 

7 average sound level in dB. 

8 Table 3.16.1 
9 

10 Common Sounds and The  Levels 

DRAFTOutdoor Sound Level BA) ndoor 

Motorcycle 100 ubway train 

Tractor 90 bage disposal 

Noisy restaurant 85 Blend 

Downtown (large city) 80 nging telephone 

Freeway traff 70 Television audio 

Normal nversation 0 Sewing machine 

Rainf  50 Refrigerator 

Quiet resid l area 40 Library 

e:  Harri 998 

11 3.16.1 R gulatory Requi ments 

12 The Noise Co ol Act of 72 (PL 92-574) directs Federal agencies to comply with applicable 

13 Federal, state, inter t  and local noise control regulations.  In 1974, EPA provided information 

14 suggesting continuous and long-term noise levels in excess of DNL 65 dBA are normally 

15 unacceptable for noise-sensitive land-uses such as residences, schools, churches, and hospitals. 

16 Texas has no statewide noise regulation, and Grayson County in Texas has no countywide noise 

17 regulation. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

1 3.16.2 Existing Conditions 

2 Different types of land-uses and the human activities associated with them have different 

3 sensitivities to changes in ambient noise levels.  In order to characterize these parameters, aerial 

4 maps were reviewed and a visual survey of the study area was performed.  In general, the area is 

5 rural and the properties within the area are typically low density residential.  The majority of the 

6 study area is in undeveloped and rural residential portions of Grayson Co nty.   

7 Existing sources of noise near the proposed sites include roadwa  traff high altitude aircraft 

8 over flights, boating activities, and natural noises such a  the rustling f leaves and bird 

9 vocalizations. In general, noise levels would be comparab e to a rural setting, an xisting noise 

10 is predominantly due to primary and secondary road ays. Existi g noise levels (Leq and DNL) 

11 were estimated for the surrounding area using the techn es ecified in the American National 

12 Standard Quantities and Procedures for Description and M urement of Environmental Sound 

13 Part 3: Short-term measurements with an o erv esent (Table 16.2) (ANSI, 2003). 

14 Tab  3.1 .2 
15 
16 Estimated Existin  Noise evels at Nearby Noise Sensitive Receptors 

DRAFT
Nearby Noise Sen ive Rece 

Estimated Existing Sound Levels 
(dBA)1 

Distance to 
Propose 

Develop ent 
Bou dary 

Di tion Leq 
ytime) 

Land Use 
Category 

DNL Leq 
(Daytime) 

Leq 
(Nighttime) 

1,000 ft 

(300 m) 
West 

Residential 
on Ranger 
Road 

Rural 
Agricultural 
Undeveloped 

45 43 37 

100 ft 

(30 m) 
h 

Residential 
on Harbor 
Drive 

100 ft 

(30 m) 
East 

Residential 
on F.M. 84 

100 ft 

(30 m) 
South 

Residential 
on F.M. 406 

500 ft 
(150 m) 

Southwest Church 

1 Source: ANSI, 2003 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

1 4. ENVIRONMENTAL CONSEQUENCES 

2 4.1 INTRODUCTION 

3 This section presents the detailed analysis of environmental impacts associated with the 

4 alternatives, any adverse environmental effects from implementing an alternative, the 

relationship between short-term uses of the environment and the maintena ce and enhancement 

6 of long-term productivity, and any irreversible or irretrievable commi ments of resources if an 

7 alternative is implemented.  Direct and indirect effects and their si nific ce, cumulative effects, 

8 and means to mitigate adverse environmental impacts are also discussed for h resource. 

9 4.1.1 Definition of Terms 

The terms “impact” and “effect” are used synonymously n th  section and throughout this EIS. 

11 An impact, or effect, is defined as a modification to the envi nment as it presently exists that is 

12 brought about by an outside action. Impa s ca ry in severi  from no change to significant 

13 change. Definition of these levels varies y resou e ion and thus is introduced in the 

14 following sections as applicable Direct effec e caused by an action and occur at the same 

time and place.  Indirect ects are aused by n action and occur later in time or farther in 

16 distance, but are still re onably fore eeable.  In a ition, effects may be short-term (temporary) 

17 or long-term (permanent a  lon lasting). Specifically, this EIS assesses the direct and indirect 

18 impacts of the propose  Federal actions: 1) conveyance of Federal land, 2) proposed 

19 changes to he shoreline m nagem  plan (SMP), and 3) decisions regarding issuance of Federal 

permits.  Indirect impacts a  those associated with the development that would occur on the 

21 conveyance p operty and an  development located on the adjacent private land that would not 

22 occur or would b  develo d differently if the USACE did not convey the land; this development 

23 tends to be located n and along the shared boundary of the conveyance property and the 

24 adjacent private property (i.e., golf course, hotel complex, open space and some residential area). 

A significant portion of the development on the adjacent private land would be developed in the 

26 same manner notwithstanding whether the USACE takes any actions, and thus this development 

27 is neither a direct effect nor an indirect effect of the USACE actions.  Indirect impact assessment 

28 also includes development associated with proposed changes to the SMP. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Implementing Guidelines for NEPA contained in (40 CFR 1502.14(f)) require the inclusion of a 

2 discussion of appropriate mitigation measures for all reasonable alternatives including the 

3 Proposed Action.  A framework for implementing mitigation is provided in 40 CFR 1508.20. 

4 The steps to mitigating for impacts include the following: (a) Avoiding the impact altogether by 

not taking a certain action or parts of an action; (b)  Minimizing impacts by limiting the degree 

6 or magnitude of the action and its magnitude; (c) Rectifying the impact by repairing, 

7 rehabilitating, or restoring the affected environment; (d) Reducing or elim nating the impact over 

8 time by preservation and maintenance operations during the li  of the action; and (e) 

9 Compensating for the impact by replacing or providing substi ute resou s or environments. 

Mitigation features or measures are presented as applicabl  for each resour  element in the 

11 impacts analysis in this section.    

12 4.1.2 Summary of Alternatives 

13 As discussed in Section 2, a range of alt ives were deve ped and evaluated according to 

14 screening criteria to determine alternativ  to ca  forward for impacts analysis.  The 

alternatives that have been carried forward fol win  screening are summarized below. 

16 Alternative 1 – No Actio 

17 Under this alternative, propos yance land would remain under Federal ownership. 

18 No SMP permits would be ed for proposed development features on the conveyance land. 

19 Similarly, no ection 4/Secti  10 permits would be issued for activities on the conveyance 

lands or n the lake. Ac rdingly, urrent shoreline use designations and nature of shoreline 

21 developm t would continue s they do at present. 

22 No direct impa s are as ciated with this alternative, as there would be no conveyance, no 

23 associated permits i  reasonably foreseeable future, and no proposed changes to the SMP.   

24 Baseline conditions related to Alternative 1 include development that would occur on the 

adjacent private property, which would be different from development that would occur under 

26 Alternatives 2, 3, and 4. As shown in Figure 2.2, development would remain as mixed use, but 

27 the development under Alternative 1 would include 1,348 acres of various residential 

28 developments (approximately 7,035 units), limited commercial/ retail development, and one golf 

29 course. Boat ramps, boat docks and other water related access entities, as described in 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternatives 3 and 4 would not be included.  The hotel complex and additional golf course 

2 described in Alternatives 2, 3, and 4 would also not be included.   

3 Alternative 2 – Land Conveyance without Shoreline Development 

4 This alternative would convey approximately 635 acres of Federal lands down to elevation 619 ft 

NGVD with deed restrictions, with no changes to the SMP and no deviation from the existing 

6 moratorium.  Section 404 permits under this alternative would be limited o activities occurring 

7 on the conveyance land that do not require changes to the SMP or th  otherwise are located in 

8 the lake (e.g., shoreline protection features). 

9 Following conveyance of Federal lands under this alte ative, the City inte s to facilitate 

development of these lands by conveying portions  Schuler Development (Preston Harbor 

11 Development).  The development would be primar  land ased, with limited access for 

12 shoreline recreation. Although anticipated development un r both Alternatives 1 and 2 is land

13 based, the Alternative 2 anticipated dev op t would diff  from that for Alternative 1. 

14 Additional development features anticipate  under t lternative that are not contemplated 

under Alternative 1 include a hotel complex, a  ad tional golf course and associated club house, 

16 expanded residential develo ment, an nland lak  medical office space and shoreline protection. 

17 The addition of approximately 635 res of conv yance property changes the configuration of 

18 the likely development i  this ternative ( ure 2.3) from that displayed in Alternative 1 

19 (Figure 2.2). 

Direct imp cts under this ternativ  include only those impacts associated with the conveyance 

21 of appro mately 635 acres nd potentially future issuance of upland Section 404 permits.  No 

22 changes are p posed to th  SMP and no associated permit applications are included with this 

23 alternative. 

24 Indirect impacts associated with this alternative would include impacts resulting from 

development that would occur on the conveyance property and any development located on the 

26 adjacent private land that would not occur if the USACE did not convey the land, which tend to 

27 be located on and along the shared boundary of the conveyance property and the private property 

28 (i.e., golf course, hotel complex, open space and residential area).   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternative 3 – Land Conveyance with Limited Shoreline Development 

2 Similar to Alternative 2, this alternative would convey Federal lands down to elevation 619 ft 

3 NGVD with deed restrictions with no changes made to the SMP.  However under Alternative 3, 

4 the 2005 moratorium would be lifted to allow for the development of a boat club, boat docks, 

and slips. The boat club, docks and slips would be privately owned and would be located in two 

6 areas zoned as limited development under the existing SMP (Figure 2.4).   

7 Direct impacts would include impacts immediately resulting f m the conveyance of 

8 approximately 635 acres of Federal land, the lifting of the 2005 m rator m, and future issuance 

9 of Section 404 permits.   

Indirect impacts would include impacts resulting from th  development listed un  Alternative 

11 2 above, including residential development, a hot  and conf nce center, golf course and 

12 associated club house, open space, inland lakes, shor n  protection, and medical offices. 

13 Additionally, indirect impacts would result from shoreline velopment features to include a 

14 limited number of privately-owned docks, s ps, an rivate boa lub along the shoreline of the 

conveyance area (in accordance with the 199  SMP imited velopment zoning designations). 

16 As shown in Figure 2.4, priv y wned boat cks would be allowed in two areas along the 

17 eastern shore of Little Mineral A m.  The aximum number of docks and anticipated 

18 configuration are show  in Figure 4   E ch of the slips in a boat dock would be owned by a 

19 different private entity. Fo scription of the various boat mooring structures, please refer to 

the glossary 

21 Alterna ve 4 – Land Co veyance with Modified Shoreline Development (Proposed 
22 Action) 

23 Like Alternative  2 and 3 his alternative would convey Federal lands to elevation 619 ft NGVD 

24 with deed restriction   Also, the 2005 moratorium would be lifted and modifications to the SMP 

would occur along the shoreline adjacent to the proposed conveyance land only (i.e., eastern 

26 shore of Little Mineral Arm of Lake Texoma).  Under this alternative, a portion of the shoreline 

27 adjacent to the proposed conveyance lands would be rezoned as shown in Figure 2.1 to permit 

28 construction of private boat docks, boat day slips, a public boat club, and a swimming beach in 

29 appropriately zoned areas (Figure 2.5). Under this alternative, the City would retain certain 

parcels for development of recreational facilities such as a public park with a boat ramp and 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 related facilities. Finally under this alternative, the USACE would issue Section 404 and Section 

2 10 permits, where appropriate, to facilitate the proposed development. 

3 Direct impacts assessed under this alternative include impacts immediately resulting from the 

4 Federal land conveyance, proposed changes to the SMP (as depicted in Figure 2.1), lifting of the 

5 2005 moratorium for the conveyance area only, and permit issuance.  Under this alternative, 

6 several miles of protected shoreline would be rezoned to allow for additional limited 

7 development and public recreation zoning as summarized in Table 4.1.1 

8 Table 4.1.1 
9 

10 Comparison of Existing to Propose  SMP Zoning 
11 For Proposed Conveyan e Area 

DRAFTAllocation 
Existing Zon g 

Miles 
Pr osed Miles 

Limited Development 1.9 2.60 

Public Recreation 0.5 3 4 

Protected Shoreline 6.97 3.60 

Total 44 9.44 

Sou e: WESTON  2011 

12 Indirect impacts under this lt native would include impacts resulting from development on 

13 land as describ d in ernative  2 and 3 above, as well as development that would result from 

14 proposed hanges to the SMP and ivities authorized by Section 404 and Section 10 permits. 

15 Some de opment features nticipated on the proposed conveyance land would be identical to 

16 those describ d in Altern ives 2 and 3, including residential development, a hotel and 

17 conference center, olf urse and associated club house, open space, a boat club (though open 

18 to the public under this alternative), and inland lakes.  Additional development proposed with 

19 Alternative 4 includes up to a 100-acre city-owned public park with a boat ramp, public use day 

20 slips in the cove adjacent to the hotel complex, privately owned slips along the eastern shore of 

21 Little Mineral Arm, 2 public boat ramps, public boat slips, and dry stack boat storage in the cove 

22 where the boat club would be located (Figure 2.5).  The boat club and dry stack storage facility 

23 under this alternative would be operated as a commercial lease to the City of Denison (or its 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 designee) and available for public rental of slips.  Dry stack storage would be a large storage 

2 facility, where the general public could house their boats for a fee.  Lessees would access their 

3 boats by calling ahead to the commercial establishment and having their boat pulled from storage 

4 and placed in the water in one of the day use slips.  This alternative would also require dredging 

5 in the perimeter of the public park (for the boat ramp), in the boat club cove (for the boat ramps 

6 and boat slips), and along a channel in the boat club cove.   

7 Facilities that are anticipated for development if the SMP is revised a  proposed are shown in 

8 Table 4.1.2. 

9 Table 4.1.2 
10 
11 Shoreline Development A sociated with 
12 Proposed SMP Zoni g Chang 

DRAFT
Area of Shoreline Zoning Designation Shoreline Development 

North — Hotel cove Public ecre  uncovered boat day 
slip 

57 covered boat day 
slips  

 Private swimming 
beach (above 619 ft) 

Portions of sh line 
between hotel co and 
south to the boat cl 
co 

velopment 32 Private covered boat 
docks  (each dock 
containing 19 slips) 

Boat club cove ublic Recreation  9 Commercial covered 
boat docks (containing 
19 slips each) 

 78 Commercial 
uncovered boat slips  

 16 day slips for use by 
the dry dock storage 
facility and 

 2 public boat ramps  

City park Public Recreation 1 public boat ramp and 
recreational facilities 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.1.3 Assumptions 

2 Given the size (number of acres), long term development horizon, and other variables associated 

3 with the Preston Harbor Development, it is not possible to say with certainty or specificity 

4 exactly what will be developed as part of the Preston Harbor Development.  To obtain the 

information necessary to conduct this EIS study, the USACE coordinated very closely with the 

6 City of Denison and Schuler Development to determine the type of development proposed and to 

7 identify reasonable assumptions associated with the proposed devel ment.  These areas are 

8 identified below. 

9 As stated, assumptions have been formed through collaborati n of all parties ociated with this 

EIS, including USACE, the City of Denison, and S huler Development (P ston Harbor 

11 Development).  They are based on information know  at present nd information projected into 

12 the future based on market research and the developm t enarios presented by the City of 

13 Denison and Schuler Development.  Whil  market conditio  in the future may change some 

14 configuration or development features, the ssump s are base n a conservative estimate of 

conditions that will be reasonable expected o exi in th ture. Assumptions for impacts 

16 analyses include the following 

17  The City of Deni n estimate  that the C  would retain up to approximately 100-acres 
18 of the proposed nveyance nd for a publ c park.  Approximately 30 acres could be for 
19 active park uses, i ludin  a boat ramp   The remaining 70 acres would be undeveloped 

for passive park uses, ch as unimproved walking trails or beach uses.  The City Council 
21 will m al deter inations on the size and use of the park.   

22  P blic access to pro rty ass ciated with private residences would not be allowed, except 
23 to he extent that h e-and-bike trails cross properties (which is proposed in certain 
24 area   The private p operty boundary would be at elevation 619 ft NGVD; land exposed 

below vation 619 t NGVD would remain within the public domain. 

26  Non-residen  shoreline use would include a hotel and conference center (and related 
27 amenities), golf courses, a boat club, the City park, and hike-and-bike trails.  Public use 
28 of these areas would be permitted as follows: 

29 - Hotel and Conference Center (and related amenities):  Hotels would include indoor 
and outdoor restaurants, bars/lounges, and shopping that would be open to the public. 

31 Boaters wishing to utilize the restaurants/bars/lounges/shopping would be authorized 
32 to use hotel day slips. Use of the hotel beach on private property (i.e., above 
33 elevation 619 ft NGVD) would be limited to hotel guests. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 - Golf Courses: Golf courses would be open to the public for a daily fee. 

2 - Boat Club: The boat club would include a boat ramp, boat slips, and dry dock 
3 storage. Use of the boat club would be open to the general public for a fee.  The boat 
4 club would not include fuel sales or pump-out station services for boat waste.   

- City Park: The City park, including its boat ramp and park amenities, would be 
6 available for public use. 

7 - Hike-and-Bike Trails: Hike-and-bike trails would be thr aded throughout the 
8 development, both on the conveyance lands and adjacent p vate lands.  Portions of 
9 the hike-and-bike trails would be located on the shorelin luding on rights-of-way 

located on private property. The hike-and-bike trails w uld be pen for public use. 

11 - Conveyed land may be developed with perma nt habitable str tures above the 
12 elevation of 645 ft NGVD. Below the ele ation of 645 ft NGVD  no habitable 
13 structures would be developed, although n n-habitable structures that are authorized 
14 by City of Denison zoning, pre-approved b USACE nd consistent with the flowage 

easement may be developed (for example, a eck atio associated with the hotel or 
16 dry docking facilities). 

17  Shoreline would retain at least 50% (net) f the current e population. Mowing would 
18 occur on these lots. 

19  Golf courses would be irrigated with at  from in-land lakes on the development, the 
WWTP, and reclaime  water rey wate  from the City of Denison.   

21  Recreational use f inland lak s would be mited to use by residents or users associated 
22 with Preston Har r Devel 

23  Access to the boat do s would be by “golf cart” via paths that would not be used by 
24 vehicl  (cars trucks). 

 R adways that wou  be constructed on the private property, but would connect to the 
26 co eyance land, wil  be assessed as contiguous development under indirect impacts. 

27  Dredgin  will occu n limited areas of the Little Mineral Arm to provide adequate depths 
28 for launch g, ooring, and maneuvering recreational boats.  Areas anticipated for 
29 dredging wo  include the boat club cove and public boat ramp/park area.   

 Dredged material will be hydraulically placed into temporary dewatering cells 
31 constructed on-site. Exhibit F in Appendix E, Preston Harbor Development Maps, 
32 depicts the proposed temporary cells. Dredged material, once sufficiently dried, would 
33 be removed from the cell and mixed with fine wood chips, clean soil, and organic 
34 compost for spreading on the fairway areas of the proposed golf courses.  This soil 

mixture would either be stockpiled or taken directly to the golf course.  After the removal 
36 of dried dredged material is complete, the areas of temporary cells would be re-graded.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.2 LAND OWNERSHIP AND LAND MANAGEMENT 

2 Existing land ownership and land management in the proposed conveyance area are described in 

3 Section 3.2. As discussed in Section 3.2.2, USACE-owned land along Lake Texoma consists of 

4 approximately 108,753 acres and includes lands managed by USACE, USFWS, the State of 

Oklahoma, and the State of Texas.  Approximately 52,032 acres of USACE-owned lands are 

6 managed by USACE.   

7 Whether impacts are considered beneficial or adverse is subjective erefore, impacts to land 

8 ownership and management are not described in these term  Exp ted impacts to land 

9 ownership and management under each alternative are presen d below. 

Alternative 1 – No Action 

11 Alternative 1 would have no effect on land ownership r l d management of USACE land. 

12 Under Alternative 1, conveyance would not occur, and the proximately 635 acres of USACE 

13 land would remain Federally owned and man d as recrea n-low density land.  Under 

14 Alternative 1, the adjacent land owned by huler D ve ent would remain outside of the 

jurisdiction of the City of Denis 

16 Alternatives 2 through 4 – Conv yance La d with Varying Shoreline Development 

17 Under these alternatives, prox mately 635 res of USACE land would be conveyed to the 

18 City of Denison ith the maj ity of the land then being transferred to Schuler Development, 

19 resulting in a minor lak wide de ase of USACE-owned land by approximately 0.6% and a 

lake wi  decrease of US CE-managed lands by approximately 1.2%.  In addition to the 

21 conveyed la d being annex d into the City of Denison, the adjacent private land owned by 

22 Schuler Develop ent wo d also be brought within the City’s jurisdiction. 

23 4.3 LAND USE AND LAND USE CONTROLS 

24 As discussed in Section 3.3, use of Federally-owned land is in accordance with zoning as 

designated in the Lake Texoma Master Plan, and shoreline use is in accordance with zoning 

26 specified in the 1996 SMP.  Because the Master Plan and SMP are each individually subject to 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 change based on the alternatives considered, this subsection is divided to address impacts 

2 associated with the Master Plan separately from those associated with the SMP.   

3 During the public scoping meeting, comments and concerns received regarding Land Use and 

4 Land Use Controls included the following: 

 Loss of land available for public use, including the loss of shoreline available for public 
6 use below flood pool identified as easements or beaches (e.g., “Po et Beaches”); and 

7  Existing uses of Federally owned lands (e.g., quasi-public leas of Federal land). 

8 Impacts to land-use and land-use controls expected under eac  alternat  were evaluated to 

9 address NEPA requirements, with a focus on public scoping meeting concerns.   

Whether impacts are considered beneficial or advers s subjectiv o parties making use of land; 

11 therefore, impacts to land-use and land-use controls are n t de ribed in these terms. 

12	 4.3.1 Lake Texoma Shoreline Mana e ent Plan 

13	 Existing zoning for the shoreline within the ropose  con ce land is summarized in Table 

14	 3.3.2 and shown on Figure 3 3   Impacts to reline use as related to SMP zones along the 

conveyance area are provid d below. 

16	 Alternative 1 – No Ac n 

17 No impacts to he SM  shorelin use allocation adjacent to the conveyance land or lake-wide are 

18 expected nder Alternati  1. Th horeline along the proposed conveyance property would 

19 remain as utlined in the 1 6 SMP (see Figure 3.3.2): 81.08% protected shoreline, 13.94% 

limited devel ment, and 98% public recreation. No development would occur along the 

21 shoreline, and no at d ks would be constructed, due to the 2005 moratorium in place on Lake 

22 Texoma. 

23	 Alternative 2 – Land Conveyance without Shoreline Development 

24	 No impacts to SMP shoreline use allocation are expected under this alternative.  Under this 

alternative, the allocation along the immediate shoreline would continue to be governed by the 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 1996 SMP, as in Alternative 1, and construction of new boat docks, or slips would be restricted 

2 under the 2005 moratorium for Lake Texoma.   

3 Alternative 3 – Land Conveyance with Limited Shoreline Development 

4 No impacts to SMP shoreline use allocation adjacent to the conveyance land are expected under 

this alternative. Under this alternative, conveyance of approximately 635 acres of USACE land 

6 would occur, and shoreline development restrictions associated with the 005 moratorium would 

7 be lifted, to allow the private floating facilities (i.e., boat slips and d  to be constructed along 

8 the shoreline currently allocated for limited development.  The locations f the proposed boat 

9 slips and docks that would be authorized under this alter tive are shown on Figure 2.4.  No 

additional changes to the shoreline would occur withi  the remaining areas of th  conveyance 

11 property zoned as protected shoreline or public recreat n 

12 Alternative 4 – Land Conveyance with Modified Sho line Development (Proposed 
13 Action) 

14 SMP zoning for the shoreline adjacent t  the onveya  land would increase limited 

development areas from 1.90 to 2.60 m s. Changes in the SMP and lifting the 2005 

16 moratorium would allow velopmen  of private oat docks within lands designated as limited 

17 development.  Addition ly, areas d  public recreation would substantially increase from 

18 0.57 miles to 3.24 miles al g he conveyance property.  These areas would be located in the 

19 hotel cove, th  boat k cove nd in the area of the public park with a public boat ramp. 

Changes the above zoni  would crease the amount of protected shoreline by approximately 

21 48% (fro  6.97 miles to 6 miles)  Proposed shoreline use allocation changes along the 

22 proposed con yance land nder Alternative 4 are presented in Table 4.3.1.  Locations of the 

23 proposed shorelin llo tions are shown in Figure 2.1. 

24 From a lake-wide perspective, proposed zoning changes under Alternative 4 would result in an 

increase of limited development zoning from 21.0 to 21.7 miles (+3.3%), an increase of public 

26 recreation zoning from 174.5 to 177.2 miles (+1.5%), and a decrease of protected shoreline 

27 allocation from 382.0 to 378.6 miles (-0.9%).  Prohibited area zoning would remain unchanged 

28 at 7.5 miles.  Accordingly, while proposed allocations along the conveyance area shoreline 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 would undergo substantial local changes, lake-wide percentage zoning changes would be 

2 relatively minor, slightly above 3% or less for all allocation categories.  

3 Table 4.3.1 
4 
5 Proposed Changes to the Conveyance Area Shoreline Allocations, Alternative 4 

SMP Allocation 

Proposed Miles 
within 

Conveyance 
Property 

Proposed Percentage 
of Conveyance 
Property (%) 

Change from 1 6 
SMP (m s) 

Change from 1996 
SMP (%) 

Limited Development 2.60 28 + 0.70 + 36.8 

Public Recreation 3.24 34 + 2.67 + 468.4 

Protected Shoreline 3.60 38 37 - 48.4 

Total 9.44 100 - -

DRAFT
Source: WESTON, 2011 

6 4.3.2 Lake Texoma Master Plan 

7 As discussed in Section 3.3.2 dated Mas  Plan allocates USACE lands surrounding Lake 

8 Texoma for one of four p poses: pr ect operat ns, recreation - intensive use, recreation - low 

9 density use, or wildlif  manageme  I pacts to land-use allocations designated by the Lake 

10 Texoma Master Plan are de ib d below. 

11 Alternativ  1 – No Ac on 

12 Alternativ  1 would have n  impact to areas allocated by the Master Plan as recreation - low 

13 density use. der this al rnative, the conveyance would not occur, and the approximate 635 

14 acres of USACE l d ould remain designated as recreation - low density use land under the 

15 Lake Texoma Master Plan. 

16 Alternatives 2 through 4 – Land Conveyance with Varying Shoreline Development 

17 Alternatives 2, 3, and 4 would have a long-term, direct impact on the land-use above elevation 

18 619 ft NGVD. Under these alternatives, the conveyance would occur, resulting in a loss of 635 

19 acres of recreation — low density land, as described in and managed under the along Lake 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Texoma Master Plan.  This equates to a 1.6% lake-wide decrease in areas allocated as recreation 

2 — low density use by the Master Plan. Under these alternatives, the conveyance land would no 

3 longer be classified or managed in the Texoma Master Plan.  The extent of continued Federal 

4 management would be limited to a flowage easement. 

4.4 GEOLOGY AND SOILS 

6 Sedimentation and bank caving along the Lake Texoma shoreline have historically posed 

7 concerns for lake managers as well as the public. As described in ect  3.4 of this EIS, much 

8 of the regional soil, including that on the proposed conveyance land, is m derately to highly 

9 erodible.  Therefore, it is expected that any action that ca es additional soil di rbance would 

increase erosion rates and associated sedimentation i  Lake Tex ma.  The following sections 

11 describe the expected impacts associated with the geo gic a soil resources of the proposed 

12 conveyance land under each alternative. 

13 4.4.1 Geology 

14 Under all four alternatives, appreciable or mi r mpacts regarding the overall topography and 

physiography of the propo d conve nce land re expected.  There would be no appreciable 

16 topographic changes, w h the excep on of localiz d minor impacts due to leveling and grading 

17 of areas for development road  structures, recreation areas. Minor, long-term topographic 

18 impacts would l ccur du g the excavation of retention ponds.  The minor topographic 

19 impacts w uld be cons ent be en Alternatives 2, 3, and 4 (Figures 2.3, 2.4, and 2.5 

respecti ly). Under Altern ive 1, there would be no appreciable impacts to the topography of 

21 the proposed onveyance lan . 

22 Under all four alter ti s, no appreciable impacts to geologic structure and stratigraphy, mineral 

23 resources, or seismicity are expected. 

24 4.4.2 Soils – Compaction and Erosion 

Soil compaction would increase with the use of heavy equipment during land clearing and 

26 development, through the placement of impervious cover, and through increased use of land area 

27 by both foot and vehicle traffic.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Soil erosion would also increase as a result of land clearing and construction during 

2 development.  Erosion would increase through the use of heavy machinery during land clearing 

3 and construction on moderately to highly erodible soils and through the removal of vegetation 

4 for development.   

Approximately 30 acres of the proposed conveyance land contain highly erodible soil.  Highly 

6 erodible soil has a maximum potential for erosion that equals or exceeds ei ht times the tolerable 

7 erosion rate (defined by the USDA as the maximum annual soil ss that can occur on a 

8 particular soil while sustaining long-term agricultural producti ty a d replacement of soil 

9 through organic matter).  The highly erodible soil within the proposed conv nce area is often 

correlated with steeply sloped areas. The slopes within the proposed convey e land range 

11 from 1% to 100%, with the average slope of 13%.  he steepest opes (greater than 43%) are 

12 primarily located directly adjacent to the lake shor ne r along stream banks.  Under 

13 Alternatives 2, 3, and 4, most of the highly erodible soil is areas proposed to be undeveloped 

14 open areas, thus reducing the likelihood of rosi f these highly rodible soils. 

Removing vegetation increases soil erosion.  The oot systems of the vegetation prevent the 

16 erosion of soil. By removin  vege ion, the s l in sloped areas, areas exposed to wind, and 

17 areas with the potential or surface ater runof  would erode without the implementation of 

18 proper best managemen ractice  (B ing and after site construction.  The degree in 

19 which soil is eroded depend n the slope of the area, the erosivity rating of the soil, and the 

protection o  the soil m win nd rain. Vegetation thinning is expected to take place in 

21 approxi ately 50% of ope  areas. The removal of trees would expose a cleared area of soil to 

22 erosion an edimentation.  rosion would be greater in areas of steep slopes, along drainages, 

23 and in areas of ighly ero ble soil.  Biological impacts associated with vegetation thinning are 

24 discussed in Section 4 

A shoreline protection system is proposed as part of the Preston Harbor Development to protect 

26 the soil along the shoreline from wave action resulting from wind and boats.  Soil erosion 

27 therefore would decrease along the shoreline under Alternatives 2, 3 and 4.  Details regarding the 

28 shoreline protection system are provided in Section 2.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 The impacts to soil resulting from proposed development with each alternative are presented in 

2 the following sections. 

3	 Alternative 1 – No Action 

4	 No impacts to soils would occur under Alternative 1 because conveyance or development would 

occur on the proposed conveyance property. 

6 While not a part of the federal actions studied in this EIS, constructio  activities on the adjacent 

7 property have the potential to result in increased sedimentation o  stream  and drainages on the 

8 USACE property and Lake Texoma, and soil deposits al ng the USAC /private property 

9 boundary. 

Alternative 2 – Land Conveyance without Shor ine D elopment 

11 Under Alternative 2, approximately 50% of the 635 acres f land proposed for conveyance 

12 would be cleared of vegetation and develop d.  App ximately 20  acres of moderately erodible 

13 soil would be converted to impervious cove and 10  acre ould be converted to maintained 

14 landscapes. The remaining p ximately 0 acres would be designated as open area. 

Approximately 30 acres w hin the pr posed ope  area are designated as highly erodible soil. It 

16 is estimated that at leas 0% of the o sed open area would be cleared of trees and understory 

17 vegetation for the develop e  of access paths and roads to create views and for private 

18 landscaping in est 

19 Short-te m effects would sult from construction activities, use of heavy machinery, and 

temporary c aring of vegeta on. Due to the use of appropriate BMPs effects are expected to be 

21 moderate in are  of steep lopes, along drainages, and in areas of highly erodable soil.  Without 

22 implementation of p er BMPs to prevent erosion in the highly erodable soils, effects would be 

23 significant. Long-term adverse effects to soils are attributed primarily to vegetation clearing and 

24 the development of impervious cover.  Grass and other related ground cover are anticipated to be 

planted throughout the development; therefore long-term adverse effects would be minor from 

26 the lack of vegetative cover, sustained clearing in steeper sloped areas, and foot and vehicle 

27 traffic in designated open spaces. Long-term impacts due to partial vegetative clearing in the 

28 proposed open areas would create minor to moderate adverse effects to soil.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Approximately 14,473 linear feet of shoreline protection would be constructed under Alternative 

2 2. The creation of shoreline erosion control structures would provide a long term benefit to soils 

3 and Lake Texoma due to the reduction in shoreline erosion.  When assessing the impacts to 

4 geology and soils as a whole, the long-term beneficial impacts of the shoreline protection 

outweighs the temporary adverse impacts of disturbance activities. 

6 Alternative 3 – Land Conveyance with Limited Shoreline Develo ment 

7 The impacts to soils under Alternative 3 (Figure 2.4) would be simil  those under Alternative 

8 2. In addition to the development described under Alternative 2, nine acr  of forested area on 

9 highly erodable soil would be developed for a boat club.  I pacts in the short- m are expected 

to be moderate due to construction activities.  Long-t m beneficial impacts on s ils would be 

11 expected from the installation of the shoreline prote on syst m.  Users of the boat club and 

12 associated boat docks would cause increased soil erosion d compaction when accessing boat 

13 docks. However, as under Alternative  long-term be ficial impacts of the shoreline 

14 protection outweigh the temporary adverse i pacts of turbance ctivities. 

Alternative 4 – Land Conve ce with M fied Shoreline Development (Proposed 
16 Action) 

17 All development is exp ted to re i h  same as under Alternative 3, but an additional 16 

18 acres of shoreline would be v loped for the construction of boat docks.  Short-term impacts are 

19 expected due cons tion ac ities from the installation of the boat docks.  The boat docks 

would be ccessed through oderate y and highly erodible soils using approximately 8-foot wide 

21 pervious p ths intended for ot and golf cart traffic.  The potential for increased boating activity 

22 to increase w ve action a d contribute to increased shoreline erosion is addressed by the 

23 proposed shorelin  pro ction in areas where such protection is proposed. Unprotected areas, 

24 however, could experience increased erosion owing to boat wakes.  As under Alternative 3, the 

long-term beneficial impacts of the shoreline protection outweigh the temporary adverse impacts 

26 of disturbance activities. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Mitigation 

2 All construction activities would follow the regional guidelines for erosion control and include 

3 development of a site-specific Storm Water Pollution Prevention Plan.  Mitigation measures 

4 would include, but not be limited to, minimizing erosion during construction through the use of 

silt fencing, erosion blankets, and the immediate planting of a temporary cover crop.  The 

6 shoreline protection will mitigate against erosion caused by wave and ind activity in areas 

7 where such protection is installed. 

8 4.5 LAKE TEXOMA WATER AND FLOOD STORAGE CAPACIT 

9 Lake Texoma water storage for purposes including hyd power, water supply, and lood control 

operation exists between elevations 590 ft and 640 ft NGVD  as discussed in Section 3.2.2. 

11 From elevation 617 ft to 640 ft NGVD is the flood contro l and from elevation 640 ft to 645 

12 ft NGVD is the surcharge pool, which ac  as temporary fl d storage during extreme storm 

13 events (USACE, 1993). Any proposed e cavatio d/or fill p to 645 ft NGVD must be 

14 reviewed and approved by USACE.  Depen ing o  the alt native, proposed lakes, shoreline 

protection, and dredging asso t  with the ston Harbor Development could affect water 

16 storage capacity in Lak  Texoma nd would eed to be approved by USACE prior to 

17 construction. It is likely hat the U CE ould require measures (e.g. excavation elsewhere) to 

18 ensure that no net change in d storage occurs with any proposed development feature. 

19 Alternativ  1 – No Ac n 

Without t  conveyance o and, development below 645 ft NGVD, or proposed shoreline 

21 protection or d dging (as ould be the case with Alternative 1), there would be no impacts to 

22 water storage capa y   While not a part of the federal actions, as shown on Figure 2.2, Lakes 2 

23 and 3, proposed in the Preston Harbor Development, also would not reside at or below 645 ft 

24 NGVD. 

Alternative 2 – Land Conveyance without Shoreline Development 

26 As seen on Figure 2.3, Lake 1, in addition to Lakes 2 and 3, and shoreline protection are 

27 proposed in the Preston Harbor Development in Alternative 2. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Lake 1 and the associated dam structure consist of approximately 403,000 cubic ft or over 9 

2 acre-feet within the flood control and surcharge pools as shown on Figure 4.5.1.  Lake Texoma 

3 has crested the Denison Dam spillway three times: once in 1957, again in 1990, and most 

4 recently in 2007.  The highest recorded crest occurred in 1990 at an elevation of 645.75 ft 

NGVD, with an estimated flood control storage capacity of 5,087,000 acre-ft.  The loss of 

6 approximately 9 acre-feet in flood control storage capacity with the installation of proposed Lake 

7 1 would equate to less than 0.0002% of the flood control storage cap ity of the 1990 flood 

8 event. Regardless, construction of this feature would require pr proval and Section 404 

9 permitting under the CWA by the USACE and, if approved, ould lik y require additional 

measures ensuring that no net loss of flood storage capacity curs. 

11 Predicted impacts on loss of water storage capaci , as a res  of the proposed shoreline 

12 protection, are dependent on the materials and associa d co truction methods chosen.  Upon 

13 full build out, the shoreline protection associated with the ston Harbor Development would 

14 span about 15,000 ft, with an estimated ver cal r h of 20 ft ran ng from 615 to 635 ft NGVD, 

an assumed thickness of 1 ft, and a total volu e of ap ox tely 300,000 cubic ft, or almost 6.9 

16 acre-feet. Based on the these mptions, ddition of the proposed shoreline protection 

17 would result in a loss in s sonal co servation ool storage capacity of approximately 60,000 

18 cubic feet, or almost 1  acre-feet, a d a loss in fl d control storage capacity of approximately 

19 240,000 cubic feet, or ov  5.5 cre-feet. Pre approval and Section 404 permitting under the 

CWA by the US E would  necessary and would likely involve measures ensuring no net 

21 loss of sto ge. 

22 The purpo  of the shorelin  protection is to minimize erosion and soil sloughing into the lake, 

23 resulting in a nefit to th  lake.  Potential loss in water storage capacity as a result of the 

24 addition of shoreli rotection would be outweighed by the long-term benefit of reduced 

shoreline erosion and sedimentation.  Section 4.6.2 includes further discussion of erosion, 

26 sedimentation, and associated impacts. 

27 Alternative 3 – Land Conveyance with Limited Shoreline Development 

28 In addition to the proposed lakes and shoreline protection presented in Alternative 2, the Preston 

29 Harbor Development would include dredging in Alternative 3.  Dredging is expected to remove 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 approximately 130,000 cubic yards (cy), or about 81 acre-feet, of material increasing the storage 

2 capacity of the conservation pool in the dredging area identified on Figure 2.4.  A small increase 

3 in cross sectional area, relative to the cross section of the entire Little Mineral Arm, would also 

4 result from dredging. These changes are not anticipated to have an effect on hydraulic 

5 conditions in Lake Texoma or sediment transport patterns. 

6 Though Alternative 3 would result in a net gain of approximately 115,000 y, or about 71 acre

7 feet, in water storage capacity, the added capacity resulting from dr ging would occur in the 

8 conservation pool whereas the losses due to the addition of lakes d sh line protection would 

9 occur in the flood control and surcharge pools.  The con ervation and s charge pools are 

10 previously defined in Section 3.2.1. 

11 Alternative 4 – Land Conveyance with Modifie  Shorel e Development (Proposed 
12 Action) 

13 In addition to the proposed lakes, shorelin  pr tion, and dre ing presented in Alternative 3, 

14 the Preston Harbor Development would in lude mo dging in Alternative 4. Dredging 

15 anticipated under this alternative is expected re ove a total of approximately 420,000 cy, or 

16 about 260 acre-feet, of mate al incre ing the c pacity of the conservation pool in the dredging 

17 areas identified on Figur  2.5. Altern tive 4 woul  result in a net gain of approximately 405,000 

18 cy, or about 251 acre-fee  in wat  storage ity, but as discussed in Alternative 3, the gains 

19 and losses in cap ity would cur in different pools (the conservation and surcharge pools, as 

20 defined in S tion 3.2.1) 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.6 WATER QUALITY 

2 The addition of Preston Harbor Development on the proposed conveyance land and the adjacent 

3 private land would have indirect impacts to water quality in Little Mineral Arm.  The Preston 

4 Harbor Development (including proposed conveyance land and the adjacent private land) makes 

up approximately 19% of the Little Mineral Arm watershed, and 0.5% of the Lake Texoma 

6 Watershed.  The impacts to Little Mineral Arm as result of the va ing alternatives were 

7 evaluated in this section because Little Mineral Arm is the portion he waterbody that could 

8 have the most immediate and noticeable impacts relative to the en rety of ke Texoma. 

9 Land disturbance activities including, but not limited t  land clearing and redging could 

contribute increased sediment loads and cause tempo rily increa d turbidity in Little Mineral 

11 Arm during the construction activities.  The developm t of e land also results in increased 

12 impervious cover, which increases the quantity and decrea s the overall quality of stormwater 

13 runoff. 

14 Once the project is complete, activities on e la d will g nerate pollutant loads that could 

continue to contribute to Littl  Min l Arm as ng as the development persists.  Development 

16 at Preston Harbor that uld impa  water qu ity includes residential developments, golf 

17 courses, roads, parking ts, boat c d arious other commercial and private developments. 

18 Residential development im ts could include septic systems, which historically have been 

19 shown to con ibute to ater deg dation in Little Mineral Arm (refer to Section 3.6.2 for more 

informati n on historical eptic t nk issues).  Other impacts associated with residential 

21 developm t include impro r application of fertilizers and pesticides to lawns and general 

22 runoff issues sociated w th pet waste and improper use/disposal of hazardous household 

23 chemicals.  Golf ur s, as further discussed in Section 4.6.3, require frequent fertilization 

24 weekly to monthly depending on the turfs development stage in addition to frequent pesticide 

application to maintain healthy, disease-free, and pest-free turf suitable for golfing.  Other 

26 impacts to pollutant loading that are not quantifiable are releases that occur as a result of 

27 commercial operations. 

28 This section evaluates the impacts related to the Preston Harbor Development on the following 

29 water quality parameters: sediment (from erosive soils and stirring up in-lake sediment), 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 nutrients, dissolved oxygen in the form of biological oxygen demand (BOD), and pesticides. 

2 This section also includes a general category for other pollutants that result from unquantifiable 

3 sources of potential hazardous materials.  Because of the lake’s 303(d) listing for organic 

4 enrichment and/or oxygen depletion as further discussed in Section 3.6.10, specific focus was 

placed on evaluating contributing factors to the 303(d) listing such as nutrient loadings and 

6 BOD. As discussed in Section 3.6.7, excess nutrients from sources such as fertilizers, and 

7 human and animal wastewater provide nitrogen and phosphorus needed r plant growth, which 

8 leads to excessive plant and microorganism (including algae) gro  that then increases the 

9 demand for dissolved oxygen, and can also result in harmful algal blo s. The increased 

dissolved oxygen demand is measured as BOD.  High BOD orrelates to lower issolved oxygen 

11 because the dissolved oxygen is being quickly utilized y the organic materials (e g. plants and 

12 microorganisms).     

13 The Spreadsheet Tool for Estimating Pollutant Loads (STEP )  developed by Tetra Tech Inc for 

14 the EPA, was used to analyze the Lit  M al Arm wa shed to understand existing 

conditions and analyze impacts under ea  altern tiv  STEPL uses the USDA NRCS 

16 (previously known as the Soil C rvation Se i  [SCS]), Curve Number (CN) Method as well 

17 as the Universal Soil Los  Equatio  (USLE)  calculate nitrogen, phosphorous, BOD, and 

18 sediment loads.  Conse ative assum tions were u d in the STEPL analysis based on conceptual 

19 development plans discus d a d shown in Section 2.  The Water Quality Data, Analysis 

Methodology  a lysis Re lts report included in Appendix F further discusses the methods, 

21 assumptio , and results ociated ith the STEPL  analysis.  The STEPL analysis incorporates 

22 locally a ilable inputs for il type/properties, rainfall intensity/duration, land use, and septic 

23 tank failures  estimate nutr nt and BOD based on the specified land-uses.   

24 4.6.1 Chloride C n ol 

An analysis of impacts to chloride control was considered not applicable because sources 

26 contributing to high chloride amounts throughout the Red River Basin and associated control 

27 projects will be unaffected by the Federal actions assessed in this EIS. 

DRAFT

4-22 




  

 

 

  

 

 

5 

 

 

 

 

10 

  

 

  

 

15 

 

  

     

  

  20 

 

 

  

 

25 

 

 

 

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.6.2 Erosion, Turbidity, and Sedimentation 

2 As discussed in Sections 3.4.5 and 3.6.4, soils around Little Mineral Arm are present that are 

3 highly erodible. When erosion occurs, sediment is transported downstream, increasing turbidity 

4 in the receiving water, and eventually reducing the depth of the waterbody as sedimentation 

occurs. Activities and modifications on proposed conveyance and adjacent private lands 

6 associated with the Preston Harbor Development such as construction  decreased vegetative 

7 cover, increased impervious cover, shoreline recreational activities, nd boating contribute to 

8 erosion, which in turn increases turbidity and sedimentation.  A ition ly, dredging activities 

9 temporarily increase turbidity in the waterbody in which they ccur. 

In the short-term, construction activities that tend to sturb vegetative cover an  soils would 

11 make it easier for runoff to carry sediment downs am.  In he long-term, the addition of 

12 impervious cover (e.g., paved roads and concrete sidewa ) would allow runoff to flow at a 

13 higher velocity and further erode soil surf  when contact is ade if adequate controls are not 

14 provided. Recreational activities on the s reline s  as picnicking, swimming, hiking, and 

fishing, could create additional pedestrian tr ffic that would contribute to long-term shoreline 

16 erosion. Boat wakes create aves t erode  shoreline upon impact, and boating activities 

17 stir up sediment which mporarily ncreases tu idity. During dredging, sediments become 

18 temporarily suspended i he wate d the dredging site causing a short-term increase 

19 in turbidity. 

Wetlands t as a natura  filter fo ediment, reducing loads delivered to the receiving water 

21 body. N  assumptions rega ding the amount of wetlands that may be impacted, if any, can be 

22 made until f re permit ap ications are received and evaluated.  See Section 3.7.5 for further 

23 wetlands discussi 

24 Although the Preston Harbor Development would replace some existing vegetative cover with 

impervious cover, proposed land-uses would also consist of maintained lawns which would 

26 minimize soil loss.  In addition, proposed shoreline protection would prevent shoreline erosion 

27 on the east side of Little Mineral Arm, and proposed inland lakes serve to trap sediments in 

28 runoff prior to them entering Little Mineral Arm.  Both of these features would ultimately reduce 

29 turbidity and sedimentation in Little Mineral Arm.  The inland lakes are designed to maximize 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 the capture of run off for this purpose and to provide a partial source of irrigation water for the 

2 golf courses. 

3 Erosion, turbidity, and sedimentation impacts applicable to each alternative are discussed in the 

4 designated sections to follow.  The STEPL spreadsheet was used to roughly estimate soil loss.  It 

5 should be noted that STEPL does not consider erosion or soil losses as a result of stream bank 

6 erosion or losses during construction and land clearing activities.  It p jects long-term soil 

7 losses as a result of land-use, soil type, and precipitation.  In all four a ernatives, STEPL results 

8 show minor sediment load increases (3% to 6%) in the Little Minera  Arm watershed when 

9 compared to existing conditions as summarized in Table 4.6 1.  When Alte tives 2, 3, and 4 

10 are compared to Alternative 1, the increases in sedime  load are even small  (2% to 3%). 

11 Increases observed are solely a result of the Preston Harbor Dev opment as other land within 

12 the Little Mineral Arm watershed remained constant thro gho  all analysis scenarios. 

13 Ta e 4.6.1 
14 
15 Little Mineral Arm edimen  L d Summary 

DRAFT
Model Sc ario 

diment 
L d (lb/yr) 

Percent 
Change from 

Existing 
Conditions 

Percent 
Change from 
Alternative 1 

Exis g 
Conditio 

4,325,085.8 N/A N/A 

Al tive 1 4,468,920.6 + 3.33% N/A 

Alternati  2 4,561,309.6 + 5.46% + 2.3% 

Alternativ 4,563,139.2 + 5.50% + 2.4% 

Alter ive 4 4,576,303.2 + 5.81% + 2.7% 

Sour e: EPA, 2011g 

lb/yr = pounds per year
 

16 Alternative 1 – No Action 

17 Impacts associated with the development of the adjacent private lands are not associated with the 

18 Federal action. The conditions are provided as a baseline for comparison to the action 

19 alternatives (Alternatives 2, 3 and 4).  Under Alternative 1, short-term minor shoreline erosion, 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 turbidity, and sedimentation in Little Mineral Arm would result from construction, while long

2 term, minor erosion could occur due to decreased vegetative cover and increased impervious 

3 cover associated with the Preston Harbor Development on the adjacent private property.  With 

4 no conveyance of land, a vegetative buffer would exist between Preston Harbor Development 

and Little Mineral Arm, minimizing impacts to erosion.  Additionally, the two lakes proposed 

6 within Preston Harbor Development in Alternative 1 would provide a minor, beneficial impact to 

7 sediment transport in the Little Mineral Arm. 

8 Alternative 2 – Land Conveyance without Shoreline Deve pment 

9 In Alternative 2, short-term minor increases in shoreline ero on, turbidity, an  sedimentation in 

Little Mineral Arm would result from construction.  here would also be lo term minor 

11 increases in shoreline erosion, turbidity, and sedim ntation in he Little Mineral Arm from 

12 decreased vegetative cover, and increased impervious co r sociated with the Preston Harbor 

13 Development on the proposed conveyance land and the adja nt private property.  In addition, 

14 because natural pathways from the adjacen privat nd through e proposed conveyance land 

will provide improved shoreline access, a minim  incre  in recreational activity on the 

16 shoreline could result in minor ntation in ases as well. 

17 Shoreline protection pr posed with he Preston arbor Development in Alternative 2 would 

18 reduce shoreline erosion, rbidit and sedi tation in Little Mineral Arm.  In addition to the 

19 two inland lakes posed in ternative 1, a third lake is proposed.  Altogether these proposed 

inland lake  would prov  a mino eduction of turbidity in the Little Mineral Arm. 

21 Alternati e 3 – Land Conveyance with Limited Shoreline Development 

22 In Alternative 3, pacts  shoreline erosion, turbidity, and sedimentation in Little Mineral Arm 

23 resulting from constr ction, decreased vegetative cover, and increased impervious cover would 

24 be very similar to those discussed in Alternative 2.  In addition to the proposed natural pathways 

discussed in Alternative 2, increased boating resulting from the addition of boat slips and the 

26 boat club would further increase recreational activity on the shoreline and create increased wave 

27 activity in Little Mineral Arm.  Dredging near the boat club would result in a moderate, short

28 term adverse impact to turbidity, and the activities associated with dredged material placement 

29 would result in similar impacts to those of construction activities.  Alternative 3 will have the 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 same beneficial impact resulting from the proposed shoreline protection and proposed inland 

2 lakes as discussed in Alternative 2. 

3 Alternative 4 – Land Conveyance with Modified Shoreline Development (Proposed 
4 Action) 

In Alternative 4, impacts to shoreline erosion, turbidity, and sedimentation in Little Mineral Arm 

6 resulting from construction, decreased vegetative cover, and increased impervious cover would 

7 be very similar to those discussed in Alternative 2.  Additional increa d boating as result of the 

8 development of the boat ramps, and boat docks in addition to he prop sed boating facilities 

9 proposed in Alternative 3 would further increase recreational ctivity on the s reline and create 

more waves in Little Mineral Arm.  More dredging, in ad ition to that discussed in lternative 3, 

11 would result in moderate temporarily increased t idity, and he activities associated with 

12 dredged material placement would result in similar imp ts o those of construction activities. 

13 Alternative 4 will provide the same benefits from the propose horeline protection and proposed 

14 inland lakes as discussed in Alternative 2. 

Mitigation 

16 The use of erosion and se imentation ontrol BMPs would be required to comply with TPDES 

17 General Permit TXR1 0000 for tion and dredging activities, and would include 

18 techniques such as silt fe  hay bales, rock berms, erosion control blankets, stabilized 

19 construction rance d vehi  paths, minimized vegetation disturbance/staging of vegetation 

disturban s, immediate re getation stabilization of disturbed areas, and tree protection.  Future 

21 USACE p mitting for dred ng activities would also require BMPs to minimize turbidity and 

22 erosion. 

23 Alternatives 2, 3, an  4 include construction of shoreline protection on the east side of the Little 

24 Mineral Arm, which would prevent erosion.  If deemed necessary, no-wake zones could be 

posted and enforced in the Little Mineral Arm to minimize impacts to the shoreline from boat 

26 wakes. The decision to utilize pervious, non-erodable shoreline access via pathways designed 

27 for foot traffic and small motorized vehicles such as golf carts, rather than paved roadways for 

28 cars and trucks with parking along the shore, would also minimize erosion. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 The disturbance of root zones that stabilize soil within the deed restricted areas and/or are within 

2 50 ft of the shoreline would be minimized as much as possible by deed restrictions on tree 

3 clearing. Shoreline lots with lake access would be deed restricted, as mandated by the developer 

4 to maintain at least 50% of the current number of trees.  It is anticipated that this would be 

managed by a homeowners association, or similar entity, as well as regulated by the City.  The 

6 deed restriction would allow for tree replacement to count toward the 50% tree retainage. 

7 4.6.3 Nutrients and Biological Oxygen Demand (BOD) 

8 As discussed in Sections 3.6.5 and 3.6.7, Lake Texoma currently suffers fr  high nutrient loads 

9 as a result of agricultural practices and leaking septic systems in the watershe nd high BOD, 

both of which ultimately contribute to the eutroph  state of the lake (USACE, 2001). 

11 Anticipated sources of elevated nutrient loads and BOD i  the analyzed alternatives are 

12 fertilizers from golf courses and commercial and residenti evelopments, and wastewater from 

13 existing leaking septic systems.  The Littl  Mineral Arm of L ke Texoma is particularly well

14 known for nutrient loading from leaking sep c system 

Golf courses are fertilized fre tly to mai n turf on fairways and greens, with weekly 

16 application when establish ng grass d monthly applications at all other times (Duble, 2011). 

17 Commercial and resid tial develo ments use fe tilizers to maintain landscaping and lawns. 

18 Residential developments se  lower frequency of fertilization than golf courses, where 

19 homeowners t pply fe lizer 1-2 times per year (Duble, 2011).  On average, less than 

half of ho owners choo  to fertil  their lawns (BBNEP, 2011). 

21 Nutrient tr port in surfac  runoff is affected by rainfall or irrigation amount, intensity, and 

22 duration of rain ll or irr gation, vegetative cover, soil moisture, soil texture, slope, fertilizer 

23 application rate, an rtilizer formulation (Bell et. al., 2011).  The natural soils in Preston 

24 Harbor Development have low infiltration rates for irrigation and stormwater runoff.  Golf 

courses typically engineer the greens for irrigation by bringing in sandy soils and, in some cases, 

26 install infiltration systems to maintain the greens.  The exact design of the golf courses was not 

27 available during this analysis, so general assumptions relating to similar golf courses were used. 

28 The frequency of irrigation is dependent on water use rate and soil type. Clay soils, for example, 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 hold more water than sandy soils and consequently require less frequent irrigation.  The depth of 

2 the root zone also influences the frequency of irrigations. 

3 During a vegetation inventory on the proposed conveyance and adjacent private lands conducted 

4 by WESTON personnel in July 2009, it was noted that although climate conditions had been dry 

5 for an extended period of time, tributaries connecting inland lakes on the adjacent private land to 

6 Lake Texoma contained flow, which suggests that the inland lakes are ring fed (Randolph, 

7 2011). Therefore, it is assumed in the following analysis that the prop ed lakes would also have 

8 interaction with groundwater. 

9 Wetlands act as a natural filter for nutrients, reducing lo ds delivered to th eceiving water 

10 body. No assumptions regarding wetlands can be m de until future permit applications are 

11 evaluated. See Section 3.7.5 for further wetlands disc ion. 

12 The STEPL spreadsheet was also used to e timate nutrient an  BOD loads. The projected loads 

13 as a result of land-use, septic systems, and recip ion are disc sed in the following sections. 

14 Table 4.6.2 summarizes the nutrient and OD lo ds f xisting conditions and all four 

15 alternatives.  Each alternative ompared t isting conditions and Alternatives 2, 3, and 4 

16 were compared to Alternati e 1. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.6.2 
2 
3 Nutrient and BOD Load Summary 

DRAFT
Scenario 

Nutrient/ 
Sediment 

Total Load 
(lb/yr) 

Total Δ from 
Existing 

Conditions 

Total Δ from 
Alternative 1 

Existing 
Conditions 

N 113,844.0 N/A N/A 

P 19,107.8 N/A N/A 

BOD 314,173.0 N/A N/A 

Sediment 4,325,085.8 N/A N/A 

Alternative 1 

N 133,200.8 + 17.00 N/A 

P 25,150.5 + 31.62% N/A 

BOD 406,348.2 29.34% 

Sediment 4,468,920.6 + 3.33% N/A 

Alternative 2 

N 127,661 + 12.14 - 4.2% 

P 21,233.4 + 1 2% - 15.6% 

BOD 375,648.8 19.57% - 7.6% 

Sediment 4 561,309.6 46% + 2.1% 

Alternative 3 

N 12 9 4 + 12. % - 4.1% 

P 21,239.2 + 11.15% - 15.6% 

BOD 75,99 2 + 1 .68% - 7.5% 

S 4,5 39.2 + 5.50% + 2.1% 

Alternati  4 

N 12 78.1 + 12.42% - 3.9% 

P 21, 6.9 + 11.40% - 15.4% 

BOD 376 824.6 + 19.94% - 7.3% 

e ment 4,576,303.2 + 5.81% + 2.4% 
S  EPA, 201 
Note: N itrogen,  Phosphorus, and BOD = Biological Oxygen Demand 

4 Alterna ve 1 – No Actio 

5 No changes t  the land-u  distribution of the proposed conveyance land would occur in 

6 Alternative 1. Wh  n  a part of the Federal action, the private adjacent land would include the 

7 Preston Harbor Development as shown on Figure 2.2.  In addition to the change in land-use 

8 distribution, no WWTP would be built and there would also be an extreme increase in the 

9 number of septic systems contributing to nutrient and BOD loads on the private adjacent land, in 

10 the event of septic system leaks. Two proposed inland lakes would act as reservoirs containing 

11 golf course runoff. Golf course runoff would contain irrigation water, which would be sourced 

12 from grey water provided by the City of Denison.  Due to continuous nutrient loads from the golf 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 course, the lakes would become eutrophic unless maintained appropriately.  The proposed inland 

2 lakes would not be lined, increasing the potential for them to leach to shallow groundwater 

3 which discharges to Lake Texoma. 

4 Table 4.6.2 summarizes changes to nutrient and BOD loads in the Little Mineral Arm watershed 

under Alternative 1. Approximately 9.2% and 3.5% of the total nitrogen load, 19.0% and 2.8% 

6 of the total phosphorous load, and 12.3% and 2.4% of the total BOD load n be attributed to the 

7 proposed septic systems and golf course in the Preston Harbor Develo ment, respectively.  With 

8 these items considered, Alternative 1 would have a significant ng-t m, adverse impact on 

9 nutrients and BOD in the Little Mineral Arm watershed and receiving wa rs due to sources 

associated with the Preston Harbor Development. 

11 Alternatives 2 through 4 – Land Conveyance w th Vary g Shoreline Development 

12 Both the proposed conveyance land and the private adjace  land would include the Preston 

13 Harbor Development in Alternatives 2, and as shown Figures 2.3, 2.4, and 2.5, 

14 respectively.  Alternatively, there would b  no inc ase  the number of septic systems in 

Alternatives 2, 3, and 4, as the p sed WWT ould provide service to the development.  The 

16 WWTP plant would be pe mitted by he TCEQ  The TCEQ will set regulatory requirements, 

17 including discharge lim s to protect ceiving streams and require monitoring of treated effluent. 

18 The WWTP will not disc rg  into Little Mineral Arm or Lake Texoma (APAI, 2007).  In 

19 addition to th land lak proposed in Alternative 1, a third inland lake is proposed in 

Alternativ  2, 3, and 4. ltogethe hese proposed inland lakes would result in impacts similar 

21 to those p viously identifie n Alternative 1. 

22 Table 4.6.2 sum arizes ch nges to nutrient and BOD loads in the Little Mineral Arm watershed 

23 as a result of Altern es 2, 3, and 4. The changes to nutrient and BOD loads are similar for 

24 Alternatives 2, 3, and 4. The overall increase is approximately 12% in total nitrogen load, 11% 

in total phosphorous load, and 20% in total BOD load from existing conditions.  However, when 

26 compared to Alternative 1, decreases of approximately 4% in total nitrogen load, 15.5% in total 

27 phosphorous load, and 7.5% in total BOD load occur with Alternatives 2, 3, and 4.  This is 

28 primarily a result of the wastewater service provided by the proposed treatment plant and the 

29 absence of septic systems that would otherwise be in place.  With these items considered, the 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 STEPL analysis results indicate that Alternatives 2, 3, and 4 would have a minor long-term 

2 benefit on the Little Mineral Arm watershed due to the proposed wastewater treatment plant 

3 associated with the Preston Harbor Development. 

4 Under Alternatives 3 and 4, dredging operations would result in release of nutrients from the 

sediments into the water at and around the dredging site.  However, any increase of ambient 

6 nutrient levels would be temporary and quickly subside.  The nutrients rem ining in the dredged 

7 material in the temporary dewatering cells would be contained, tested  and the water treated, if 

8 necessary, before returning to the lake or nearby streams.  Det s of ese actions would be 

9 addressed in permitting actions necessary for this activity.  Dredging activi s would result in 

minor, short-term increases in nutrients and BOD in Little Mineral Arm. 

11 Mitigation 

12 The Preston Harbor Development would implement a lf course management plan to 

13 incorporate fertilization practices that lead o mi ization of n rient loads from golf courses 

14 following BMPS developed by the Golf Course up ndant Association of America 

(GCSAA) and Environmental In te for Golf 

16 4.6.4 Pesticides 

17 As discussed in Section 3 6 6  Pesticide and Herbicide Runoff, the term pesticide includes 

18 herbicides, in ctic  and ngicides. All proposed alternatives include golf course 

19 developm nt within Presto Harbor velopment.   

Alternativ  1 – No Actio 

21 While not a part th ederal action, development of a 177-acre golf course on the southern 

22 portion of the Preston Harbor Development on the adjacent private land, without infringement 

23 onto the shoreline, would be constructed in the No Action Alternative.  Development of the golf 

24 course on the private land would have no appreciable effect to water quality resulting from 

pesticides in runoff (from both stormwater and irrigation water) since the golf course does not 

26 directly border Lake Texoma.  Runoff from the golf course will either be directed to the 

27 proposed inland lakes or will be filtered through existing shoreline buffer lands provided by the 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 adjacent private property.  The proposed septic systems which increased nutrient loadings and 

2 BOD (as discussed in previous sections) are expected to have no impact on pesticide loading. 

3	 Alternatives 2 through 4 – Land Conveyance with Varying Shoreline Development 

4 Alternatives 2, 3, and 4 include two golf courses totaling 363 acres distributed across the 

proposed conveyance and adjacent private lands. Approximately 93 acres of golf course are on 

6 the conveyance land. Pesticides (including insecticides, herbicides, and ungicides) are applied 

7 to golf courses at higher concentrations per acre than most oth ypes of land, including 

8 farmland.  Pesticide risks from golf course management are simi ar to thos  described in Section 

9	 4.5.3. Proper application of pesticides and proper pestici  choice can redu  the risk to the 

environment.  Though impacts are not quantifiable o ing to uncertainties regarding specific 

11 pesticides, application rates, and other factors, Altern ives 2  and 4 are assumed to have a 

12 minor, adverse impact to water quality resulting from pest es in runoff (from both stormwater 

13 and irrigation water), since there are two o f courses and po ons of the golf courses directly 

14 bordering Lake Texoma. 

Mitigation 

16 Schuler Development h s indicate  that the lf course will utilize an Integrated Pest 

17 Management (IPM) Pla  to dev op t efficient strategies to handle pesticide and 

18 herbicide use, but there are n egulations that specifically require an IPM Plan.  The GCSAA 

19 has funded e Environ ntal In tute for Golf to develop guidance documents for golf course 

superint dents to use to velop an IPM Plan that fits the needs of their golf course.  The 

21 Preston H or Developme  would implement a golf course management plan that would 

22 include an IPM lan. 

23 4.6.5 Other Water Quality Pollutants 

24 As discussed in Section 4.13, Alternatives 1, 2, 3, and 4 could contain facilities such as gas 

station/convenience stores, restaurants, grocery stores, fast food shops, home improvement 

26 stores, sports shops, dry cleaners, and various medical facilities including emergency care, 

27 dentist offices, imaging centers including X-rays, etc with the potential to generate contaminants 

28 of concern (COCs). The increased development also results in considerable increases in traffic 

DRAFT

4-32 




  

 

  

 

  

 

 5 

 

 

  

 

 10 

 

  

  

  

 15 

 

  

   

 

 20 

 

 

 

 

 25 

  

 

 

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 both on land and in lake traffic that result in the need for fueling and maintenance of vehicles. 

2 Gas stations, repair shops, and dry cleaners historically pose the largest risk to the environment, 

3 including surface water and groundwater, but fast food, restaurants, and medical facilities can 

4 generate COCs in wastewater that typically affect the receiving WWTP.  In Alternative 1, a 

centralized WWTP is not utilized, so facilities would need to treat their own wastewater and 

6 obtain a TCEQ permit as necessary. 

7 Alternatives 3 and 4, as further discussed in Section 4.11.4, would ause an increase in the 

8 number of boats on the lake.  As a result, boat maintenance and fu ling ivities would increase 

9 within the Little Mineral Arm watershed.  There would be n  fueling facili s associated with 

development of the boat club, so refueling would mostl  occur at one of the e sting marinas 

11 with fueling capabilities.  However, it is likely that bo  operators uld transport cans of fuel on 

12 land to their boat resulting in the potential for accidental el lls, which would not be expected 

13 to occur with any regularity.  Any watercraft accidents that use fuel or oil leaks would directly 

14 impact the lake water. 

Additionally, the boat club and individual bo t us s may use herbicides, solvents, antifouling 

16 coatings, or other hazardous ubstan s that co d be occasionally released into Little Mineral 

17 Arm.  Furthermore, sew ge wastes om boats, en though rules prohibit direct discharge of 

18 sewage waste into the la  and au ri f e storage tanks are provided, could accidentally 

19 be spilled into the lake during ansfer. 

Pollutant l ads from dev ped are  such as parking lots and roofs containing harmful COCs 

21 such as s  metals, and n rients could discharge into Little Mineral Arm.  It is commonly 

22 known that w er quality d radation is a direct relation to land development, which has led to 

23 the implementatio  of BMPs such as water quality ponds in some areas to comply with local and 

24 federal regulations to capture and treat runoff by filtration, plant uptake or infiltration.  Since 

water quality ponds are not required in this area at this time, it is assumed that the runoff will not 

26 be filtered or treated to remove harmful pollutants.  It is also assumed that the removal of lake 

27 buffer land (non-developed shoreline), which can provide a natural filtering for stormwater 

28 runoff, increases the overall probability that generated pollutants from parking lots and 

29 development activities will directly runoff into Little Mineral Arm.  As shown by the STEPL 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 analysis, the nutrient loadings increased substantially from existing conditions as a result of 

2 increased development.  This trend is expected to be similar for other pollutants as well.  In this 

3 case, there is no benefit received from including the WWTP instead of septic systems on water 

4 quality (Section 4.9.3 discusses impacts resulting from wastewater collection and treatment in 

5 more detail). Alternatives 1 and 2 are considered to have minor, long-term, adverse impacts on 

6 water quality as a result of increased commercial and industrial development in the Little 

7 Mineral Arm watershed. When compared to Alternatives 1 and 2, A ernatives 3 and 4 are 

8 considered to have moderate, long-term, adverse impacts on water qu y as a result of increased 

9 commercial and industrial development in the Little Mineral Arm wa shed and increased 

10 boating activities as a result of the proposed development.   

11 Mitigation 

12 State regulations are enforced for many of the pollutant scussed in this section to prevent 

13 releases to the environment.  For instanc  p troleum storage nks and associated piping and 

14 fuel dispensers must be registered throug  the TC Q and mu t meet spill prevention and 

15 detection requirements set forth in 30 Texas Admin tration Code (TAC) 334.45 and 334.46. A 

16 grease trap is required for sou es o rease suc as restaurants and fast food and is regulated by 

17 the Texas State Depart ent of He th Service   Dry cleaners must comply with release 

18 prevention requirements 30 TA d air regulations such as 30 TAC 106.411.  The 

19 operator of the boat club w d actively enforce the no fuel rule to prevent fuel spills and 

20 maintain a sp l kit that cludes  oil absorbing boom. 

21 DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.7 BIOLOGICAL RESOURCES 

2 Short- and long-term effects on vegetative communities, wildlife, and sensitive species would be 

3 expected under all alternatives as a result of potential new residential and commercial 

4 development, including development along the shoreline. 

5 4.7.1 Vegetation 

6 Existing vegetation in the area of the proposed Preston Harbor D lopment is described in 

7 detail in Section 3.7 of this EIS.  Because USACE land surro nding L  Texoma is largely 

8 forested, the impact of development occurring adjacent t  the lake is of cern to natural 

9 resource agencies and some members of the public.  Impacts to vegetation are pected as a 

10 result of clearing land for residential and commercia  developm nt.  While limited areas of the 

11 proposed Preston Harbor Development would remain eveloped, it is expected that an 

12 increase in human traffic in the area and lake shoreline, long with the transfer of land to 

13 individual private property owners, would s ll impa ost areas p anned as open space through 

14 extensive vegetation thinning; though appro imate  70 ac s associated with the City park 

15 would remain undisturbed.  A il  vegetati resources within the proposed Preston Harbor 

16 Development are not un que and not pro de specific habitat for rare, threatened, or 

17 endangered species. Th  loss of ad i l native habitat would, however, contribute to the rate 

18 of overall habitat loss regio l . Additionally, habitat available on the proposed development 

19 property, spe ically  propos d conveyance property, is part of a largely contiguous band of 

20 habitat s rounding Lake exoma, nd removal or alteration of the vegetation will result in 

21 habitat fra mentation.  Spec c impacts expected under the varying alternatives are presented in 

22 the following tions. 

23 Alternative 1 – N ction 

24 Under Alternative 1, conveyance would not occur, and no subsequent development would take 

25 place on the proposed conveyance property.  As a result, conditions described for Alternative 1 

26 are not associated with Federal action, but are presented here to provide a baseline for 

27 comparison to action (Alternatives 2, 3, and 4).  The indirect effects on vegetation on the 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 conveyance land resulting from the development of the adjacent private land are expected to be 

2 not appreciable and short-term. 

3 Approximately 1,600 acres of adjacent private property would be developed with impervious 

4 cover; the remaining 800 acres would remain pervious, but be altered either through vegetation 

5 clearing for the creation of a golf course, park areas, lakes, and/or private yards.  Development of 

6 the adjacent private land would result in a loss of approximately 430 acres of upland forest; 

7 1,300 acres of native and non-native grasslands; and 12 acres of aqu c inland habitat on the 

8 private property. The remaining approximately 190 acres of fores  an 340 acres of grasslands 

9 within the development are proposed as open areas.  Although these areas a  not expected to be 

10 developed, it is expected that 50% of the vegetation, or ll trees, would be nned to create 

11 views, access trails and paths, and account for individ l landscaping preferences.  At most, less 

12 than appreciable impacts to vegetation on the proposed onvey nce property could occur during 

13 construction due to sedimentation from adjacent property elopment or unintentional impacts 

14 from heavy machinery in the short-term.  on term minor imp cts may occur on USACE land 

15 due to potential invasive or non-native s ecies sp ing and propagating and/or residual 

16 pesticide and fertilizer runoff associated with t  ad acent private property. 

17 Alternative 2 – Land Co veyanc  without horeline Development 

18 Under Alternative 2, app ximatel f USACE land would be conveyed and developed 

19 as shown on Figure 2.3. Veg ation within the proposed development would be directly altered 

20 or thinned t  develop p vate res ences, commercial developments, roads, golf courses, inland 

21 lakes, h e and bike trail  and maintained open areas.  Adverse effects on vegetation are 

22 expected t e moderate to s nificant as shown in Table 4.7.1 on the following page.  

23 DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.7.1 
2 
3 Projected Loss to Vegetation Communities with Proposed Development 
4 (Alternative 2) 

Proposed Development 
on Conveyed Land 

Land Cover Classification (2008) in Acres 

Mixed Upland 
Forest 

(Deciduous / 
Evergreen) 

Grassland / 
Herbaceous 

Unconsolidated 
Shore 

Open 
Water 

Bottomland 
Hardwoods 

Barren / 
Disturbed 

Area 

Hotel and Conference 
Center 

50 5 0 0 0 0 

Only Residential 121 15 0 0 0 

Golf Course and Club 83 13 0 0 0 0 

Proposed Lake 16 5 0 0 3 

Utilities 1 0 0 0 0 0 

Total Loss (% loss) 271 (51%) 38 (5 %) (3%) 0 (0%) < 1 (2%) 3 (76%) 

Open Space / Buffer 260 29 8 4 19 1 

DRAFT
Source: WESTON, 2011 

Note: Table shows proposed conv ance land nly.
 

5 Development of the co eyed land o ld include a loss of 271 acres of upland forest, 38 acres 

6 of primarily native grassla ds  and less than an acre of bottomland hardwoods (described in 

7 Section 3). B ause loss of getative habitat under Alternative 2 includes more than 50% of 

8 the availab e habitat in the roposed nveyed area (Table 4.7.1), the effects of the loss of upland 

9 forest, na ve grasslands, w uld be adverse and significant on conveyed land.  Development 

10 plans under th  alternative nclude approximately 300 acres of open space, of which 260 acres 

11 are upland forest, 9 ac s are bottomland hardwoods, and 29 acres are grasslands.  Open space 

12 includes areas of the proposed development where buildings, roads, golf courses, and other 

13 maintained areas are not planned.  Although the area is designated as open space, it can be 

14 expected that the clearing of vegetation would account for an approximately 50% loss of open 

15 space vegetation due to increased use, individual landscape preferences, and the creation of lake 

16 views. Clearings expected in open space account for an additional loss of approximately 150 

17 acres of mature habitat.  This additional loss is not accounted for in Table 4.7.1.  While the 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 overall impact on vegetation is expected to be adverse, the inclusion of open space is itself 

2 beneficial and would preserve much of the open space along the shoreline and steeply sloped 

3 areas of the proposed conveyance property.  This open space would be contiguous and connect to 

4 undeveloped areas of adjacent USACE lands on both the north and south sides of the proposed 

5 development area, allowing for continuous communities of vegetation. 

6 Under this alternative, approximately 2.7 miles of the lake shoreline from elevation 619 ft 

7 NGVD to 635 ft NGVD, encompassing approximately 19 acres, woul  be protected from bank 

8 caving and erosion with riprap stone protection. The construction th  protection would result 

9 in the loss of existing terrestrial and aquatic habitats due to the shore prote on footprint, but is 

10 considered minimal.  Most of this area is characterized as unconsolidated oreline and is 

11 relatively void of vegetation due to operation of th ake for flood control and hydropower. 

12 Terrestrial habitat is limited to a few hardy species ch as utton bush, black willow, and 

13 Bermuda grass, which can withstand extreme environme l conditions. Details on how the 

14 shoreline protection system would impact qu  communities  provided in Section 4.7.9. 

15 Alternative 3 – Land Conveyance with imited Sh line Development 

16 The impacts on vegetation ex cted der Alte ative 3 are similar to those under Alternative 2, 

17 except that 4 additional a es of fore  and 4 add onal acres of grasslands would be lost due to 

18 the construction of the t club g h reline.  Expected vegetative acreages lost under 

19 Alternative 3 are shown on T e 4.7.2 on the following page. 

20 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.7.2 
2 
3 Projected Loss to Vegetation Communities with Proposed Development 
4 (Alternative 3) 

Proposed 
Development on 
Conveyed Land 

Land Cover Classification (2008) in Acres 

Mixed Upland 
Forest 

(Deciduous/ 
Evergreen) 

Grassland/ 
Herbaceous 

Unconsolidated 
Shore 

Open 
Water 

Bottomland 
H rdwoods 

Barren/ 
Disturbed 

Area 

Hotel and Conference 
Center 

50 5 0 0 0 0 

Residential 121 15 0 0 0 0 

Golf Course and Club 83 13 0 0 

Boat Club 4 4 0 0 0 1 

Proposed Lake 16 5 0 0 0 3 

Utilities 1 0 0 0 0 

Total  Loss (% Loss) 275 (52%) 42 (62%) (3%) 0 (0%) < 1 (2%) 3 (76%) 

Open Space/ Buffer 256 25 8 4 19 1 

DRAFT
Source: WESTON, 2011 

Note: Table shows proposed c veyance land nly
 

5 Alternative 4  L nd Conv yance with Modified Shoreline Development (Proposed 
6 Action) 

7 The imp ts on vegetation pected under Alternative 4 are similar to those for Alternative 2, 

8 except that a  additional 4 cres of forest and 4 acres of grasslands would be lost due to the 

9 construction of bo  club, and an additional 16 acres of forest would be lost in the 

10 development of the public boat ramp, associated parking area, and public park space.  In 

11 addition, under Alternative 4, 41 boat houses would be constructed along the lake shoreline.  The 

12 length of the pathways necessary to access these private docks is site-specific depending upon 

13 the slope of the shoreline and adjacent water depth.  Design criteria for the private docks require 

14 a minimum 50 ft of pathway from shoreline to dock for boat access between the shoreward side 

15 of the facility and the shoreline.  The impacts to vegetation include the development of 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 approximately forty 8 ft-wide pathways within the open space to access the docks.  The roads 

2 would be constructed with paver stones or similar and native soil, creating a pervious surface. 

3 The roads would be used for pedestrian or golf cart access.  Expected losses to the vegetative 

4 communities under Alternative 4 are shown in Table 4.7.3 below. 

5 Table 4.7.3 
6 
7 Projected Losses to Vegetation Communities with Propose  Development 
8 (Alternative 4) 

Proposed 
Development 
on Conveyed 
Land 

Land Cover Classification (200  in Acre 

Mixed Upland 
Forest 

(Deciduous / 
Evergreen) 

Grassland / 
Herbaceous 

Unconsolid ed 
Sho 

Open 
Water 

Bottomla 
Hardwoods 

Barren / 
Disturbed 

Area 

Hotel and 
Conference 
Center 

50 5 0.2 0 0 0 

Residential 121 15 0 0 0 0 

Golf Course 
and Club 

83 13 0 0 0 0 

Boat Club 4 0 0 0 1 

Boat Ramp 
Access and 
Parking 

21 0 0 0 0 0 

Proposed L e 16 5 0 0 0 3 

Utilities 1 0 0 0 0 0 

Total Loss 
(% Loss) 296 (56 ) 38 (60%) < 1 (3%) 0 (0%) < 1 (2%) 3 (76%) 

Open Space / 
Buffer 

235 25 8 4 19 1 DRAFT

Source: WESTON, 2011 

Note: Table shows proposed conveyance lands only.
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Mitigation 

2 As shown in the preceding tables, significant long-term losses of vegetative communities are 

3 associated with Alternatives 2-4.  Mitigation measures may include BMPs for vegetation loss 

4 such as selective clearing in areas of development to allow for the retention of mature native tree 

species. Implementation of deed restrictions, home owner association, or City of Denison 

6 regulations that restrict the amount of vegetation cleared on and near pri ate properties would 

7 contribute to a decrease in the severity of the impacts to vegetation   Re-vegetation of areas 

8 within the development, where possible, could also be impleme ed. reas proposed for re

9 vegetation include the golf course (between tees), in medi ns of roadway  and surrounding 

parking lots, in small parks throughout the developmen  and within the area rrounding the 

11 hotel/resort area. This re-vegetation would account or small a unts of isolated, immature, 

12 vegetative communities and may include high percent es o  aesthetically desirable, but non

13 native species.  The severity of impacts associated with vege tion clearing would be lessened by 

14 assuring that undeveloped areas are cluster d tog her to form co idors of contiguous habitat.  In 

addition, providing a connection between u develop  a  within the proposed development 

16 and undeveloped areas adjacent t  the propos velopment would decrease the impact of the 

17 overall loss of vegetation in the prop ed devel ment area on conveyed lands.  However, it is 

18 quite certain that impl mentation  these BMP  and avoidance measures would not fully 

19 mitigate the identified los  to getation and associated wildlife habitat. The land conveyance 

is a Congressio mandate ction without specific language or direction regarding required 

21 replacemen  of lost habi  or reso ces. Accordingly, while some avoidance and minimization 

22 measure  are possible, a r uirement for mitigation in the form of replacement of lost land 

23 resources an  habitat is not luded as part of the proposed plan.  

24 4.7.2 Wildlife 

The vegetative communities surrounding Lake Texoma provide habitat for terrestrial resident 

26 and migratory species.  Under existing conditions, vegetation along the shoreline is largely 

27 undisturbed, although fragmentation exists in areas where parks and private leases extend to the 

28 lake shoreline. As described in Section 3.7 of this EIS, a wide variety of species are expected to 

29 use the proposed conveyance property for foraging or nesting throughout the year.  The 

DRAFT

4-42 




  

 

 

 

  

 

 5 

 

 

  

 

10 

 

   

 

 

15 

  

  

   

  

20 

 

 

 

  

25 

 

  

 

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 development of approximately 635 acres of previously undisturbed forest and grasslands would 

2 be anticipated to impact wildlife in the region.  Impacts on wildlife for all four alternatives are 

3 directly related to the habitat loss described in the preceding sections. 

4 Alternative 1 – No Action 

Impacts associated with the development of the adjacent private lands are not associated with the 

6 Federal action. The conditions are provided as a baseline for com arison to the action 

7 alternatives (Alternatives 2, 3 and 4).   

8 Proposed developments of adjacent private lands would result n the ne ss of 430 acres of 

9 upland forest habitat. This habitat currently supports a ran  of species, both year-round and 

seasonal residents. Land-dwelling mammals are restric d to those with limited ranges due to the 

11 fragmented nature of the habitats in the region.  Due to he size  the forest habitat that would be 

12 lost, and because it a relatively small part of a larger and forest habitat that is present 

13 throughout the USACE property surroun ng the lake, the ad rse impact from this long-term 

14 loss of forest habitat is expected to be mino   Under  alternati e, approximately 1,300 acres 

of grasslands would also be lost.  The grassl d p sent on the private property includes small 

16 remnants of native grassland (1,65  acres), b it is primarily previous agricultural land and 

17 current rangeland. The rasslands a  not curre tly actively managed, and therefore provide 

18 continuous habitat for a riety of ies (presented in detail in Section 3).  The long

19 term adverse impacts of th ss of grasslands habitat based on its size, fragmentation, and 

available hab at within e regio  is expected to be minor. 

21 Altern ve 2 – Land Co veyance Land without Shoreline Development 

22 Direct adverse mpacts to w dlife under Alternative 2 are anticipated to be significant due to the 

23 conversion of 271 cre  of upland forest habitat, less than 1 acre of bottomland forest habitat, 

24 and 38 acres of grasslands habitat to residential and commercial development (Table 4.7.1). 

Residential and commercial land use would be expected to eliminate vegetation and wildlife 

26 from formerly forested or grassland habitat. Only species tolerant of human disturbance (e.g., 

27 deer, squirrel) would be expected to remain common in disturbed areas.  Additionally, short-term 

28 significant impacts on wildlife are expected to occur during land clearing.  Birds, amphibians, 

29 reptiles, invertebrates, and small mammals inhabiting the proposed development area would 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

suffer sudden and immediate elimination of habitat.  Many of these species are not equipped to 

move quickly to available habitat and would lose burrows and nesting sites during clearing 

activities.  Additional potential impacts could occur as a direct result of the use of heavy 

machinery striking slow moving wildlife.  Only wildlife species tolerant of human disturbance 

would be expected to remain in the limited vegetated areas of the development. 

Although areas of the development are proposed as open areas, it is expected that limited 

clearing or thinning (approximately 50%) would occur to facilitate vi s, provide hiking trails 

and lake access, and account for individual landscape interests.  The fore, it is expected that 

most habitat would be altered in some way under this alternative.  It  beneficial to the 

preservation of the aquatic/upland interface that the areas signated as open a s are adjacent 

to the lake. Forested areas near the shoreline would d in preventing sediment/soil erosion, in 

addition to preventing pesticides, nutrient, and other m terial rom entering the surface water 

through runoff.  In addition, trees and shrubs along the s eline provide food and shelter for 

wildlife species in the upland/aquatic habi t i rface. Trees an shrubs along the shoreline also 

act as corridors for wildlife that use these atures to rse from habitat in the undeveloped 

land to habitat in the adjacent undeveloped lan  on SACE property. 

Clearing of vegetation in th  open a as is exp ted to be focused on shrubs, vines, and small 

trees, leaving the ove ory canopy of larger tr s in place.  This understory would likely 

continue to be cleared ove ime   As a result, the dominant plant species in the understory would 

shift from small vines, d tall shrubs to herbaceous plants, grasses, and short shrubs. 

Without y ung trees to r lace ol  trees as they die, it is expected that forested areas would 

develop to lawns in the l g-term.  This type of selected clearing in the open spaces would 

result in a lo term modera  adverse effect on wildlife species. 

In the developed eas nd the open spaces, species tolerant of human disturbance (such as 

white-tailed deer) that prefer forest edge habitats would be expected to remain in the area, while 

some songbirds that require forest interior habitats for successful nesting would be expected not 

to be present.  Minor adverse impacts on other wildlife and some sensitive species would be 

expected. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternative 3 – Land Conveyance with Limited Shoreline Development 

2 Impacts under Alternative 3 are expected to be consistent with those under Alternative 2, except 

3 that an additional 4 acres of forest habitat and 4 acres of grasslands habitat would be lost due to 

4 the construction of the boat club along the shoreline.  In addition, thirteen 19-unit covered boat 

docks and 78 private boat slips would be constructed.  The length of the pathways necessary to 

6 access the private docks is site-specific, depending upon the slope of the oreline and adjacent 

7 water depth. The pathways would be constructed with pavers spaced with soil and vegetation. 

8 The pathways are planned to accommodate foot traffic and golf arts d would be 8 ft wide. 

9 Design criteria for the private docks require a minimum 50 ft of pathway fro  shoreline to dock 

for boat access between the shoreward side of the facili y and the shoreline.  he impacts to 

11 wildlife habitat include the development of approxi ately ninete n 8-ft-wide pathways within 

12 the open space to access the docks.  The creation of ese aths would further fragment the 

13 available wildlife habitat as an addition to those impacts alr dy discussed under Alternative 2. 

14 Additionally, the creation of the paths and oa cks would re lt in the clearing of additional 

vegetation on and near the shoreline, therefo decrea ng  amount of habitat in the important 

16 upland/aquatic interface and resulting in moder e nd adverse impacts to wildlife. 

17 Alternative 4 – Land C nveyanc  with Mo ified Shoreline Development (Proposed 
18 Action) 

19 The impacts on wildlife ex ed under Alternative 4 are similar to those for Alternative 2, 

except for an ddition  4 acres  forest and 4 acres of grasslands lost due to the construction of 

21 the boat lub, and an add ional 16 acres of forest along the shoreline would be lost in the 

22 developm t of the public at ramp and associated parking area and public park space.  In 

23 addition, unde  Alternativ  4, 32 private boat docks and 9 commercial boat docks would be 

24 constructed along e ke shoreline.  Impacts to wildlife habitat include the development of 

approximately thirty-two 8-ft-wide pathways within the open space to access docks.  The 

26 creation of pathways would fragment the available wildlife habitat further than those impacts 

27 presented under Alternative 2.  Additionally, the creation of the paths and boat docks would 

28 result in the clearing of additional vegetation on and near the shoreline, therefore decreasing the 

29 amount of habitat in the important upland/aquatic interface.  Impacts on wildlife due to the 

construction of private boat docks are expected to be adverse and moderate.  The proposed 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 density of the docks along the shoreline would eliminate shoreline habitat for species sensitive to 

2 human presence.  In addition, the creation of the shoreline protection would alter available 

3 habitat for terrestrial wildlife.  The effects of the shoreline protection system are discussed in 

4 more detail in the following sections. 

Mitigation 

6 Impacts on wildlife are a result of impacts to wildlife habitats.  As shown in Tables 4.7.1-4.7.3, 

7 there are significant long-term losses to the vegetative comm s or wildlife habitats 

8 associated with the alternatives involving the proposed land con eyance.  Measures to reduce 

9 identified impacts on vegetative resources are discussed  Section 4.6.2 an  likewise affect 

wildlife.  However, implementation of BMPs and av dance measures will not ully mitigate 

11 losses to vegetation and wildlife habitat.  For reasons p vided i  Section 4.7.1, mitigation in the 

12 form of replacement of lands and associated habitat is  proposed in association with this 

13 action. 

14 4.7.3 Waters of the United States and Regula ory mitting 

USACE regulates waters of he Un d States ncluding wetlands, under Section 404 of the 

16 CWA of 1972 and Secti n 10 of the ivers and H rbors Act (RHA) of 1899.  On 29 September 

17 2010, the USACE, Tuls  District ued f  the proposed development area, including the 

18 proposed conveyance and th djacent private land.  Approximately 28 acres and 45,668 linear 

19 feet of juri ictional w rs of  United States were identified within the entire proposed 

develop ent area. Specif  findings regarding these jurisdictional features are discussed in 

21 Section 3.7  and in the attac ed report located in Appendix C.   

22 Activities associa d w h the proposed development would likely require permitting under 

23 Section 404 of the CWA or Section 10 of the RHA.  Specifically, placement of dredged or fill 

24 material in jurisdictional waters of the United States would require prior authorization from 

USACE pursuant to Section 404 of CWA, and all activities occurring within navigable 

26 waterways would require prior authorization pursuant to Section 10 of the RHA.  Proposed 

27 development activities that could require permitting include, but are not limited to the following: 

28  Dredging within Lake Texoma in the manner proposed by the developer;  
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1  Fill associated with the installation of shoreline protection along the banks 
2 of Lake Texoma;  

3  Fill associated with construction and anchorage of boat storage facilities 
4 within Lake Texoma;  

 Fill associated with the construction of roads, culverts, or bridges across
 
6 jurisdictional streams and water bodies located in the proposed 

7 development area; and 


8  Fill associated with the construction of residential and any her structures 
9 within waters of the United States.   

Alternative 1 – No Action 

11 Dredge and fill activities on the adjacent private land co ld require USACE autho zation under 

12 Section 404. These conditions are provided as  baseline r comparison to the action 

13 alternatives (Alternatives 2, 3, and 4).   

14 Under this alternative, there would be no d lopment on US CE property or lake shoreline, 

and no installation of shoreline protection, b at ramps at storag facilities, or dredging within 

16 Little Mineral Arm of Lake Texoma.  Therefo  a S ction 10 permit from USACE would not be 

17 required. Development of p vately owned la ds, shown in Figure 4.7.1, that would impact 

18 jurisdictional waters of th  United St es will be bject to Section 404 permitting requirements. 

19 It is anticipated that the  activiti o l de the construction of culverts and/or bridges at 

roadway crossings and pote l development within jurisdictional wetlands.  However, due to 

21 the current anning s e  adeq te detail is not yet available to identify and assess specific 

22 impacts o jurisdictional aters of the United States from the construction of roads and 

23 residential d commercial s uctures. 

24 During the contin d re nement of development plans, impacts to waters of the United States 

would be avoided to the greatest extent possible.  Those impacts that cannot be avoided would be 

26 minimized during engineering and construction design.  All unavoidable impacts would require 

27 USACE authorization under Section 404 prior to construction.  As the specific impacts to waters 

28 of the United States are not yet determined, the final permitting strategy cannot yet be defined. 

29 Appropriate permits that may be obtained from USACE under Section 404 for anticipated 

impacts could include coverage under the following: 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1  Nationwide permits (NWPs) that regulate activities having minimal 

2 impacts.  An activity is authorized under a NWP only if that activity and 

3 the permittee satisfy all NWP terms and conditions.  To be in compliance, 

4 the permittee must (1) meet NWP requirements, (2) meet the USACE
 

general and regional conditions, and (3) maintain water quality. 

6 Depending on the final development plan and activity, notification of the 

7 USACE Tulsa District may be required by the permittee.  NWPs authorize 

8 a range of activities, including roadway crossings and the installation of 

9 culverts and/or bridges. 


 A general permit (OK00G30015) issued by the USACE, T a District for 
11 developments utilizing Low Impact Development LI  strategies. 
12 Depending on the final development and stormw ter plan  activities 
13 impacting jurisdictional waters of the United Sta s may qualify for this 
14 general permit.  To be in compliance, the pe mittee must (1) me  the 

general permit requirements, (2) meet the U ACE general and regio l 
16 conditions, and (3) maintain water quality  The general ermitting process 
17 includes a more detailed project review a  an ag ncy public comment 
18 period. 

19  An individual permit could al required for velopment activities. 
The individual permit process i  typica  for more c plex projects and 

21 those activities with more than m nimal imp  to waters of the United 
22 States.  The individual permitting roce  involves a more robust review 
23 of proposed activi d include  a public comment period for the 
24 permit. 

Impacts to waters of  United St es would be mitigated through appropriate compensatory 

26 action, to be determined du g e Section 404 permitting process with the USACE. 

27 Alternative  2 throu h 4 – L nd Conveyance with Varying Shoreline Development 

28 Under A ernatives 2, 3, a  4, development would occur on adjacent private land and the 

29 proposed co eyance prope y, which includes the shoreline of Lake Texoma.  All three of these 

alternatives wou  requi  compliance with Section 10 and Section 404 permitting with a 

31 variation of the amo nt of each permitted activity. For all three alternatives, approximately 2.7 

32 miles of shoreline protection would be installed in Lake Texoma.  This would constitute the 

33 placement of fill materials within a navigable waterway and require Section 10 RHA compliance 

34 under Alternatives 2, 3, and 4. In addition to the shoreline protection installed in Alternative 2, 

Alternative 3 would include the removal of approximately 290,000 cy of dredged material from 

36 Lake Texoma for construction of boat docks and fill associated with the anchoring of boat dock 

37 facilities. Alternative 4 includes the additional dredging of approximately 130,000 cy of material 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 and installation of additional boat facilities.  These activities would also require compliance with 

2 Section 10 RHA and Section 404 CWA permitting from USACE.   

3 The potential impacts to waters of the U.S. for all proposed activities under Alternatives 2 and 3 

4 are the same as those under Alternative 4, which is shown in Figure 4.7.2. 

Development of the uplands area, shown in Figure 4.7.2 could also impact jurisdictional waters 

6 of the United States. Under Alternatives 2-4, appropriate permits tha  may be obtained from 

7 USACE under Section 404 and Section 10 for anticipated impa s ould include NWPs, a 

8 general permit, or an individual permit as discussed for Alt rnative 1  For Alternative 2, 

9 obtaining an individual permit for fill associated with horeline protectio  would also be 

required. Under Alternatives 3 and 4, obtaining indivi ual permits for dredging a tivities, boat 

11 dock facilities and construction of the proposed lakes uld als  be required in addition to those 

12 already noted. 

13 As discussed in Section 2, construction is a ticipa d to occur ov  approximately 20 years.  It is 

14 expected that that as construction progresse variou  Sec  404 permitting will be required. 

Once the design is advanced fo work that l  take place in the first five years of the Preston 

16 Harbor Development, the i ntificatio  of specifi  dredge or fill activities in jurisdictional waters 

17 will be identified.  At at time, S uler Development will submit a permit application to the 

18 USACE and the USACE m y s pplement this EIS to the extent necessary by law and determine 

19 whether to iss , he condi ns associated with, a Section 404 or Section 10 permit, which 

will evalu e alternatives, mpacts a d mitigation for the permitted activities.  All permits would 

21 be obtain d prior to beginnin  construction activities. 

22 4.7.4 Lake T oma Fi heries and Aquatic Resources 

23 A detailed discussion regarding the fishery and aquatic resources of Lake Texoma is located in 

24 Sections 3.7 and 3.11 of this EIS. Several concerns were raised during the public scoping 

process with respect to the potential impacts of the conveyance action and proposed development 

26 on the fishery and aquatic resources of Lake Texoma.  Issues to be addressed in this section 

27 include 1) potential impacts associated with changes in aquatic habitats and fish spawning 

28 habitat with the proposed conveyance; 2) potential ecological impacts due to permitting and 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 construction of private docks; 3) potential impacts associated with changes in fishing access and 

2 fishing opportunity due to construction of private boat docks; and 4) potential impacts on the 

3 fishery and fish spawning habitat associated with the construction of shoreline protection 

4 measures.  The potential impacts associated with the change in public fishing access and 

opportunities due to the proposed conveyance of USACE lands are discussed under recreation in 

6 Section 4.11.8. A general discussion of these issues follows: 

7 Potential Impacts Associated With Changes in Aquatic Habit s and Fish 
8 Spawning Habitat 

9 The shoreline associated with the proposed conveyance land is composed o pproximately 9.4 

miles, or 49,843 linear ft, of undisturbed shoreline.  As sh wn in Figure 3.7.5, m h of this area 

11 contains suitable fish spawning habitat based upon ater depth d protection from the wind. 

12 Dredging in these areas would result in a direct phy ical ss of aquatic habitats and fish 

13 spawning habitats, in addition to the potential for increased rbidity levels in the Little Mineral 

14 Arm and portions of the main body of the ake  Consequently, ternatives containing dredging 

would have the potential to impact the aqua c ecosy m f Lake Texoma.  Potential impacts 

16 associated with lake dredging could include ss of physical habitat such as rocks, trees, and 

17 stumps, increased turbidity  decreas  in prim y productivity, low dissolved oxygen levels, 

18 reduced fish standing cr ps, and a de ease in angl  harvest of sport fish species. 

19 Impacts to aquatic resourc  fr m the construction of boat ramps and bulkheads (Alternatives 3 

and 4) would result  dredging, dredged material placement and through boat traffic 

21 when the cilities are ope tional. edging and construction under Alternative 3 would impact 

22 approxim ely 22 acres of s llow and deep water habitat.  Dredging under Alternative 4 would 

23 impact approx mately 30 ac s of shallow and deep water habitat. 

24 Mechanical and hydr lic dredging has the potential to be disruptive to both the benthic 

environment and the water column.  Benthic invertebrates, or other bottom-dwellers, may be 

26 temporarily lost as a result of dredging, but the area would most likely be re-colonized once 

27 dredging is complete.  Hydraulic dredging, dredged material placement, and the in-water/near 

28 shore construction activities could also temporarily increase the level of turbidity and suspended 

29 solids, which could  impact the aquatic ecosystem for a limited period.  With development, 

existing benthic invertebrates and existing benthic communities within the proposed dredging 
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footprints would be temporarily lost.  To the extent that suitable substrate is available within the 

dredging footprint, re-colonization would be expected to occur relatively soon after completion 

of dredging activities.  Any existing benthic communities within the area to be filled to 

elevations above the average high water line during shoreline protection construction would be 

permanently lost.  It is anticipated that dredging for Alternative 3 would result in the temporary 

loss of up to 22 acres of benthic habitat and 30 acres under Alternative 4. All dredging activities 

would cause the destruction of non-motile benthos. 

Because freshwater fish are highly mobile, they are expected to va ate e area during dredging 

and return following its completion.  Despite their mobility, the poten l exists for some 

freshwater fish to be suctioned into a hydraulic dredge.  Pe gic fish, which live nd swim in the 

water column, are less likely to be entrained.  Dred ng, dredged material placement, and in-

water construction activities would increase turbidity mpora y in the dredging footprint and 

immediate surrounding area; however, as noted above, fres ater fish are expected to vacate the 

area during construction, and dredging w ul nly be conduc d during allowable windows to 

prevent impacts during spawning periods. 

Under both Alternatives 3 and 4 that require e ging, excavation of bottom sediments would 

result in areas of perman nt and mporary ss of habitat currently utilized as probable 

spawning and foraging eas. After redging, som  of the resulting substrate may provide areas 

for continued spawning, p vide  suitable structure remains.  Re-colonization should also occur, 

and these areas d eventua  return to a productive foraging area for a number of freshwater 

fish specie   In addition, e resul g deeper, open-water areas under boat docks might provide 

habitat d ersity and a prote d habitat for prey species. 

The loss of a atic habitat due to removal of structure such as rocks, woody debris, or other 

materials used as bit  by aquatic organisms) would be a permanent long-term impact, while 

potential increases in turbidity would be considered short-term.  Woody structure is critical to the 

ecosystem and provides structure that is used as habitat (Christensen, 1996).  Existing structure 

along the 9.4 miles of shoreline, Little Mineral Creek, or in coves adjacent to the proposed land 

conveyance provides important fish habitat, fish spawning habitat, and nursery areas within the 

lake. Any removal or alteration of this habitat due to proposed development activities could 

impact recruitment of fishes (Carpenter and Kitchell, 1993, as reported by Christensen, 1996). 
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ENVIRONMENTAL CONSEQUENCES 

1 Expected increase in boat traffic after facilities are operational should not affect freshwater fish 

2 in the vicinity of either the boat storage and dock area or the public boat ramp due to their 

3 mobility. However, increased boat traffic and prop wash from boats could negatively impact 

4 species such as largemouth, spotted, and smallmouth bass, which spawn in shallow water around 

cover. 

6 There are approximately 49,843 linear ft of undeveloped shoreline along the eastern shore of 

7 Little Mineral Arm.  Under Alternatives 2, 3 and 4 (Figures 2.3, 2.4, an  2.5), approximately 2.7 

8 miles of bank protection is proposed along the eastern shore of th ak  to prevent bank caving 

9 and shoreline erosion. Rock or riprap shore protection would provide appro mately 2.7 miles of 

aquatic habitat in the Little Mineral Arm of the lake, and ould provide a lon term moderate 

11 benefit to the lake aquatic community after constru tion.  Construction of the riprap bank 

12 protection could also improve fishing success along th astern horeline of Little Mineral Arm, 

13 particularly if it is placed in silted muddy areas lacking exi ng fish habitat.  If some other form 

14 of shoreline protection is chosen for constr t  the described nefits or impacts may change. 

Potential Ecological Impacts Due to Permitting a d Construction of Private Boat 
16 Docks 

17 According to the 1996 SMP, and a hown in Table 3.3.2, the existing shoreline within the 

18 proposed conveyance l d is zoned r limited dev lopment (1.90 miles), public recreation (0.57 

19 miles), and protected shore e 6.97 miles).  While boat docks are normally permitted in areas 

zoned as limit pment,  private boat docks exist along the proposed conveyance land 

21 zoned as imited develop ent. SACE implemented a 2005 moratorium on issuance of 

22 additiona  dock permits in eas currently devoid of docks until the lake-wide EIS could be 

23 supplemented nd address i pacts associated with updating the SMP. 

24 Lifting of the 200  m atorium and modification of the SMP to allow private boat docks is 

proposed under some of the alternatives and would provide varying numbers of day slips, 

26 covered slips, and private boat docks.  A breakdown of the proposed numbers and locations of 

27 boat docks for each alternative is shown in Table 4.7.4. 

28 
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ENVIRONMENTAL CONSEQUENCES 

1 Table 4.7.4 
2 
3 Proposed Numbers and Types of Boat Docks for Each Alternative 

DRAFT
Alternative 1 (Figure 2.2) 

No additional boat docks  

Alternative 2 (Figure 2.3) 

No additional boat docks  

Alternative 3 (Figure 2.4) 

78 Private boat slips in boat club cove 

13 Private boat docks (each containing 19 sli 

Alternative 4 (Figure 2.5) 

32 Private 19-unit covered boat doc 

78 Commercial uncovered boat slips in t cl  cove 

16 Slips for boats in dry dock storage 

9 Commercial covered at s (each containi 19 slips) 

57 Hotel covered boat day lips  

30 Hotel uncovered boat d slip 

Source:  W N, 2011 

4 Presently, there are 688 private boa  docks, pier  and platform-type docks on Lake Texoma 

5 (USACE, 2009a). Liftin  the 20 5 morat on private boat docks and modification of the 

6 SMP to permit th  number o dditional boat docks could have long-term localized impacts on 

7 public acce  to the wat  of the e for recreational activities and fishing access. 

8 Under e ting SMP criteri  private boat docks can be constructed on 50% of the shoreline 

9 length zoned r limited dev lopment.  The numbers and approximate locations of the proposed 

10 private boat dock re sh wn in Figures 2.4 and 2.5.  To reduce user conflicts and to maintain the 

11 integrity of the natur  shoreline and fisherman access to the shoreline, the proposed boat docks 

12 were spaced at intervals rather than placed in a solid continuous line. 

13 The boat docks would be private, and access to the boat docks and walkways would be restricted. 

14 However, the public would still be able to fish around the boat docks.  Since the boat docks are 

15 constructed off-shore to obtain suitable water depths and allow boat dock access to slips on the 

16 shoreward side of the dock, fishermen would still have access to the lake areas around the 
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perimeter of the boat docks, walkways, and shoreline areas behind the boat docks.  The only 

areas of the shoreline which would be off limits to the public would be the point of attachment of 

the walkway to the shore. The walkway from the point of attachment on the shore to the boat 

dock would present an inconvenience to fishermen in boats moving parallel to the shore, but 

there would be a minimal loss of boating access.  Bank fishermen could still access the shoreline 

when the lake is below elevation 619 ft NGVD, provided they do so by boat or utilize either of 

the two access points at each end of the property.  When the lake is bove elevation 619 ft 

NGVD, bank fisherman would not be able to access the shoreline.  A  fishing access would be 

restricted to boating fisherman only. 

In general, numerous impacts have been attributed to b t docks in water dies. USACE 

(2002) reported that floating docks blocked sunlight to he lake water column, which could limit 

production of phytoplankton and aquatic plants. Othe oted tential impacts include spillage 

of boat oil and gas, littering, and debris buildup underneath ocks (USACE, 2001).  Garrison, et. 

al., (2005) evaluated the effects of sunligh  av l bility on mac phytes, macroinvertebrates, and 

juvenile and small non-game fishes under iers in s  lakes in Wisconsin.  These findings 

report a significant reduction in aquatic plant un ance, a shift in community composition, and 

a reduction in the macroinv tebrat umbers ound piers. The study reported catch rates of 

juvenile centrarchids fo nd around ers to be s tistically lower than catch rates for control 

areas. The authors sugg t that lacemen iers and other near-shore structures may have 

contributed to the degradation  shallow water habitats and biological diversity. 

The Minn ota Departm t of N ural Resources (MDNR) (2008) reported that increased 

lakeshor  development neg ively impacted water quality by increasing nutrient levels and 

shoreline er ion, which ca  contribute to increased algal blooms, aquatic plant growth, and 

suspended sedim ts (MDNR, 2008). 

Lakeshore development has also been found to negatively affect the nesting success of 

largemouth bass.  Since largemouth bass typically spawn in shallow areas along shorelines, the 

removal of woody structure can negatively affect nesting success two ways.  Removal of woody 

structure increases the risk of predation and/or siltation, and secondly the high visibility of black 

bass nests increases their vulnerability to angling (Christensen et. al., 1996; Radomski and 

Goeman, 2001; Wagner et. al., 2006). 
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ENVIRONMENTAL CONSEQUENCES 

Other indirect long-term impacts attributable to boat docks include increased erosion of lands 

adjacent to the boat docks, and siltation in the lake resulting from increased vehicular and foot 

traffic and dock access roads.  Construction of bulkheads associated with docking facilities or 

shore facilities can create loss of aquatic habitat and impact water flow patterns in coves, 

creating low dissolved oxygen levels and potential fish kills.  The increase in boating activities 

associated with boat docks could result in indirect effects, including discharges of pollutants in 

addition to physical disruption of wetlands, benthic communities, and ec ystems due to actions 

associated with boat hulls, propellers, anchors, or wakes (EPA, 2001) 

Positive impacts associated with boat docks include reduction of shoreline osion as a result of 

attenuation of wave action and energy disruption on adjace  shorelines. Boat d ks can also act 

as fish attractors and provide places of attachment an or habitat for aquatic organisms (EPA, 

2001). In many Oklahoma lakes, private dock owners spend ees or artificial habitat from the 

boat docks and walkways to attract and hold fish.  There  also numerous commercial fishing 

docks located on USACE lakes in conju ti  with marinas erated for the sole purpose of 

fishing. 

Boat docks also have the potenti l to create ad t nal fishing opportunities and facilitate angler 

harvests over that which i  present  Little M eral Arm.  Private boat dock owners would 

control the uses and act ities associ ed with thes oat docks. Consequently, boat dock owners 

would ultimately control t  pla ment of any fish attracting structure(s) around individual boat 

docks and slips  determin he amount and quality of additional fish habitat and success of 

fishing tha  would occur  or arou d boat docks. 

Boat dock  also provide exc ent habitat for both smallmouth and largemouth bass.  Carrasquero 

(2001) report  that both s allmouth and largemouth bass have a strong attraction to structures 

such as boat dock   B at docks provide shade and cooler water temperatures during the hot 

summer months as well as ambush sites for predator fish such as the black bass and crappie. 

Howick and O’Brien (1983) found that prey species such as bluegill could locate largemouth 

bass in high light intensities before they could be seen by the predator.  However, in low light 

conditions, the bass could locate the prey species before being seen.  This is consistent with one 

of the most common methods of catching black bass, which is a pattern of fishing around boat 

docks. Numerous professional bass tournaments have been won using this pattern of fishing 
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1 around boat docks. On Lake Fork in East Texas, areas containing boat docks were reported to 

2 provide fishing opportunities for largemouth bass. 

3 Potential Impacts Due to Construction of Shoreline Protection Measures 

4 Bank caving and shoreline erosion from wave action and operation of Lake Texoma flood 

control are occurring sporadically around the shoreline adjacent to the proposed conveyance 

6 property. Areas identified as needing shore protection measures are sho n in Figures 2.3, 2.4, 

7 and 2.5. An additional component proposed for several of th lternatives includes the 

8 construction of shoreline protection features to prevent bank cavi g and er ion as well as reduce 

9 sedimentation in the lake.  Similar features have been const cted on other U ACE lakes in the 

Tulsa District with similar shoreline erosion problems. 

11 There are approximately 49,843 linear ft of undevel ed shor ine along the eastern shore of 

12 Little Mineral Arm.  Under Alternatives 2, 3 and 4 (Figure 3, 2.4, and 2.5), approximately 2.7 

13 miles of bank protection is proposed alon  eastern shore o  the lake to prevent bank caving 

14 and shoreline erosion. Construction of ban protect  from elevation 615 ft NGVD to 636 ft 

NGVD is proposed, which would encompa  app oximately 19 acres of shoreline.  Several 

16 methods are currently appro d by e USAC  for shoreline bank protection, but the use of 

17 riprap is the one most commonly used n other Tu a District USACE lakes and is likely the most 

18 cost-effective and efficie  method erosion control. 

19 Much of the sho line in the eas proposed for bank protection are in high energy areas and 

experiencin  major bank aving d  to wave action and operation of the lake for flood control 

21 and hy power; additiona y, most shoreline is classified as unconsolidated shoreline.  Very 

22 little aquati  or terrestrial v getation is present within these areas due to the major growing 

23 conditions asso ted wit  long periods of inundation from flooding, and desiccation during 

24 periods of drought /or reservoir drawdowns due to hydropower operations.  Consequently, 

much of these areas offer little in the way of habitat for aquatic or terrestrial organisms and 

26 species. With construction of the bank protection, approximately 19 acres of unconsolidated 

27 shoreline composed primarily of rock, clay, and sparse vegetation would be replaced with rock. 

28 Potential impacts resulting from the construction of the bank protection would be the physical 

29 loss of existing terrestrial and aquatic habitats due to the footprint of the shore protection, 

increased turbidity levels during the construction period, temporary construction impacts such as 
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1 increased noise levels, and fugitive dust.  Rock for the riprap would not be from the site, but 

2 would come from an established commercial quarry located away from the proposed conveyance 

3 property. 

4 Rock substrate is a key feature for fish and other aquatic organisms.  Submerged rock provides a 

place of attachment for periphyton and aquatic invertebrates which are an essential part of the 

6 aquatic food chain. It also provides cover and habitat for forage species such as crayfish and 

7 minnows.  It acts as spawning substrate for many different fish species d as habitat for some as 

8 well. Catfish species are cavity nesters and require holes in ba s or rocks to spawn 

9 successfully. Properly constructed riprap embankments are a recognized roach to shoreline 

stabilization in Canada and were found to greatly increase lope stability and p vide additional 

11 habitat, food, and cover for a variety of fish species isheries and Oceans Canada, 2010). A 

12 combination of riprap along with the planting of veg tation bove or behind the riprap can 

13 provide additional habitat and benefits to the fishery. 

14 The use of riprap is proposed for the req red k protection ith the toe of the riprap to be 

placed down to elevation 615 ft NGVD, wh h is 2 f  bel  the top of power pool. The riprap 

16 would extend up the bank to el tion 636 ft G D. This rock would provide approximately 

17 2.7 miles of aquatic habitat n the Lit  Mineral rm of the lake, and would provide a long-term 

18 positive benefit to the ke aquatic ommunity a er construction.  Construction of the riprap 

19 bank protection could also mpr e fishing success along the eastern shoreline of Little Mineral 

Arm, particularl is placed  silted muddy areas lacking existing fish habitat.  If some other 

21 form of sh reline protec n is ch n for construction, the described benefits or impacts may 

22 change. 

23 The following paragraphs ovide specific discussion concerning environmental consequences 

24 for each alternativ  with espect to the above noted issues: 

Alternative 1 – No Action 

26 Under this Alternative, there would be no change in access to the proposed conveyance lands or 

27 adjacent shoreline for fishing or other ongoing recreational pursuits.  As a result, there would be 

28 no long- or short-term direct impacts on the lake fishery, fish habitat, fish spawning habitat, or 

29 public fishing opportunities under this alternative.  Development would occur only on privately 
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1 owned lands, and there would be no additional development on USACE property or lake 

2 shoreline. Development of the area shown in Figure 2.2 could produce short-term, indirect 

3 impacts from siltation runoff from construction sites.  A detailed discussion of these impacts is 

4 provided in Section 4.6. 

Alternative 2 – Land Conveyance without Shoreline Development 

6 Some development, as shown in Figure 2.3, would occur on appro mately 635 acres of 

7 proposed conveyance lands under Alternative 2.  The proposed deve pment directly impacting 

8 the lake shoreline would be the construction of shoreline bank rotectio   Approximately 2.7 

9 miles of the lake shoreline from elevation 619 ft NGVD to 636 ft NG D encompassing 

approximately 19 acres would be protected from bank caving and erosion wi  riprap stone 

11 protection. This rock would provide approximately 2 7 miles aquatic habitat within Little 

12 Mineral Arm and should provide a long-term positi  b nefit to the fishery and aquatic 

13 community after construction. Constructio  of the riprap ban  protection could improve fishing 

14 success along the shoreline, especially if it s plac  in silted mu dy areas lacking suitable fish 

habitat. 

16 Potential impacts resulting fr m the onstructi  of the bank protection would be the physical 

17 loss of existing terrestrial and aquatic habitats du  to the footprint of the shore protection on 19 

18 acres of unconsolidated oreline bidity levels during the construction period, and 

19 short-term temporary constr ion impacts such as increased noise levels and fugitive dust. 

Implementat n of the reline p otection measures will require compliance with Section 10 of 

21 the RH  and Section 40  of the CWA, which would be obtained prior to initiation of 

22 constructio   Any mitigatio  required for construction of these features would be determined 

23 during the USACE permitt g process and implemented accordingly. 

24	 Under Alternative 2 he 2005 moratorium on boat docks would remain in place, and no new 

private boat docks would be permitted. 

26	 Alternative 3 – Land Conveyance with Limited Shoreline Development 

27 With Alternative 3, development would be similar to that proposed in Alternative 2, except that 

28 the 2005 moratorium on private boat docks would be lifted to permit construction and operation 

29 of a boat club in one of the coves and in an area south of this location as shown in Figure 2.4. 
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The same amount (2.7 miles) of shoreline protection proposed and discussed in Alternative 2 is 

proposed for Alternative 3. Potential impacts resulting from the construction of the bank 

protection would be the physical loss of existing terrestrial and aquatic habitats due to the 

footprint of the shore protection.  However, existing aquatic habitat would be replaced by newly-

created alternate habitat provided by shoreline protection materials.  Other impacts could include 

increased turbidity levels during the construction period, and temporary construction impacts 

such as increased noise levels and fugitive dust.  Rock or riprap shore p tection would provide 

approximately 2.7 miles of aquatic habitat in the Little Mineral A  of the lake, and would 

provide a long-term positive benefit to the lake aquatic ommuni  after construction. 

Construction of the riprap bank protection could also impr e fishing success long the eastern 

shoreline of Little Mineral Arm, particularly if it is plac d in silted muddy areas la ing existing 

fish habitat.  

Development of the boat club under this alternative would ot require modification to the 1996 

SMP or change the present zoning from li it  development t  public recreation. As shown in 

Table 4.7.4, boat docks to be constructed nder Al tive 3 include 13 private boat docks 

(containing 19 slips each) and 78 private boa lip  The 7 boat docks associated with the boat 

club cove would cover appr imatel  2.0 surfa  acres of the cove and represent approximately 

9% of the cove surface a a, while al 3 boat doc  would represent 0.45% of the Little Mineral 

Arm surface area. 

A breakdown of tal lake rface area covered by boat docks under Alternative 3 is shown 

in Table .5. All ex ing boa  docks, including private marinas and concessions, cover 

approxim tely 78.1 surface res of the lake (Figure 4.7.3).  With implementation of Alternative 

3, an additi al 4.0 acres boat docks would be added for a total of 82.1 acres which is 

approximately 0 % of he surface area of the entire lake.  Based on such a small percentage, 

impacts of boat dock  on the amount of surface area available to the public would be minimal. 

Alternative 3 would impact approximately 22 acres of shallow and deep water habitat. 
DRAFT

4-59 




 

  

 

 
  

 
 

 
 

 

 

 

 

 

  

 

 

  

 

 

 

  

 

  

 

 

 

 

  
  
  

EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.7.5 
2 
3 Total Lake Surface Area Covered by Boat Docks at Lake Texoma  
4 (Alternative 3) 

DRAFT
Boat docks Area (acres) 

13 Private boat docks 
(each containing 19 slips) 

3.0 

78 Private slips 1.0 

Subtotal 4.0 

Existing marinas & concessions 53.0 

Existing boat docks (688) 25 1 

Total 2.1 
Source: WESTON, 2011 

5 The Little Mineral Arm contains approximately 8  surface cres of water and the cove 

6 containing the proposed boat club contains approximately 22 urface acres. Implementation of 

7 Alternative 3 would result in impacts to quatic resources om the construction of the boat 

8 docks, bulkheads and associated dredging, dredge aterial pla ment, and through increased 

9 boat traffic when facilities are operational.  The pr posed dging for the implementation of 

10 Alternative 3 would impact ap ately 22 a s of shallow and deep water habitat. Dredging 

11 of the 22-acre cove would be require  for const ction, operation, and maintenance of the boat 

12 club, which would res  in the tem or y loss of approximately 22.0 acres of aquatic and fish 

13 spawning habitat in the cov  a d the additional direct long-term loss of 6,400 linear feet of fish 

14 spawning hab t and blic fis g access due to construction of bulkheads and other shoreline 

15 developm nt features asso ted wit peration of the boat club. 

16 Alternati  4 – Land Conveyance with Modified Shoreline Development 

17 Alternative 4 (F ure 2 ) is the Proposed Action and represents the projected 20-year full 

18 development scenario   Development features for Alternative 4 associated with the shoreline and 

19 lake that might impact the fishery include 1) installation of shoreline erosion features protection; 

20 2) dredging two areas associated with the boat club cove and boat ramp; 3) lifting the 2005 

21 moratorium and modification of the SMP to permit the following (see Table 4.7.4): 

22  32 Private covered boat docks (each containing 19 slips) 
23  30 Hotel uncovered boat day slips 
24  57 Hotel covered boat day slips 
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1  9 Commercial  covered boat docks (each containing 19 slips) 

2  78 Commercial uncovered boat slips  

3  16 Commercial boat slips for boats in dry dock storage 

4  2 boat ramps in boat club cove 


 Development of a public park and boat ramp 
6  Swimming beach at hotel conference center cove 
7 
8 The public park and boat ramp on the southern end of the property and two ramps in the boat 

9 club cove would be open to the general public. The facilities proposed f r development at the 

proposed hotel/conference center cove would be open to those ing the hotel facilities, 

11 including boaters that are using the hotel restaurants/bars or shopp ng fac ies. 

12 Impacts associated with the proposed shoreline protection w uld be the same those discussed 

13 for Alternatives 2 and 3.  Presently, there are 688 priv e boat docks, piers, and atform type 

14 docks on Lake Texoma (USACE, 2008c).  Lifting t  2005 m atorium on private boat docks 

and modification of the SMP to permit additional boat do  would have both direct and indirect 

16 long-term impacts on public fishing access 

17 With Alternative 4, several new private bo  docks lips are proposed to support various 

18 development features.  Under existing SMP iter , private boat docks can be constructed on 

19 50% of the shoreline length ned f  limited d velopment.  The maximum numbers and types 

of floating facilities pro sed for permitting and nstruction under Alternative 4 are shown in 

21 Figure 4.7.3. Under exis g USA E rul riteria, the proposed floating facilities shown in 

22 Figure 4.7.3 would be the m imum allowed in this area.  Lifting the 2005 moratorium on 

23 private boat docks and odifica n of the SMP to permit additional boat docks would both 

24 impact blic fishing acce   As shown in Table 4.7.6, an additional 10.8 acres of the lake 

surface wo d be covered w h construction of boat docks under Alternative 4.  Approximately 

26 9.6 surface acr  would b  covered with new private boat docks, 0.7 acres occupied by boat 

27 docks associated w he boat club cove, and 0.5 acres covered by boat docks associated with 

28 the hotel cove. The Little Mineral Arm area occupies approximately 881 surface acres. 

29 Construction of all proposed boat docks (Table 4.7.6) under this alternative would reduce the 

amount of water surface area in Little Mineral Arm available for use by the general public by 

31 approximately 10.8 acres, or 1.22%. This would equate to an estimated reduction in available 

32 surface area for all of Lake Texoma of about 0.01%. 
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1 The length of the walkways necessary to access the private boat docks is site-specific, depending 

2 upon the slope of the shoreline and adjacent water depth.  Design criteria for the private boat 

3 docks require a minimum 50 ft of walkway from shoreline to dock for boat access between the 

4 shoreward side of the facility and the shoreline.  Since most of the private boat docks are moored 

some distance away from the shoreline and spaced at intervals along the shoreline, they should 

6 have minimal impacts on fishing access to the shoreline and shoreline habitat.  While they would 

7 occupy space on the surface of public waters, they would not be avai ble for access by the 

8 general public. Boating fishermen would have access to fish in th ater surrounding private 

9 boat docks and walkways, but not to the boat docks or walkway themselv  Additionally, boat 

docks may also provide a benefit to the shoreline by reducin  wave action and nk caving. 

11 The hotel cove is approximately 11 surface acres an  would be developed with a swimming 

12 beach, 57 covered boat day slips, and 30 uncovered bo  day sl s, occupying approximately 0.5 

13 surface acres (Table 4.7.6).  The facilities proposed for de opment in the 11 acre cove at the 

14 proposed hotel/conference center cove o d be open to se using the hotel facilities, 

including boaters that are using the hotel staurants  or shopping facilities. This would 

16 result in reduced access of approximately 1.2 % o  the available surface area of Little Mineral 

17 Arm currently available for use by he gener public. This would equate to an estimated 

18 reduced access of availab e surface ar a of approx ately 0.015% for all of Lake Texoma. 

19 Construction of the boat c  w uld require dredging of a major cove and result in the physical 

loss of approxi  22 acre f aquatic habitat and limitations to 22 surface acres of public 

21 fishing ac ss. An addi nal 6,4  linear feet of shoreline fish spawning habitat and fishing 

22 access w uld be impacted e to construction of bulkheads, day slips, boat ramp, and other 

23 shoreline de lopment featu s associated with operation of the boat club. 

24 As previously dis sse  the potential impacts from dredging include loss of physical habitat 

such as rocks, trees, and stumps, increased turbidity, decreases in primary productivity, low 

26 dissolved oxygen levels, reduced fish standing crops, and a decrease in angler harvest of sport 

27 fish species. 

28 Implementation of Alternative 4 would result in impacts to aquatic resources from the 

29 construction of the boat slips, boat ramps, bulkheads and associated dredging, dredged material 

placement, and through increased boat traffic when the facilities are operational.  The proposed 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 dredging for the implementation of Alternative 4 would impact approximately 32 acres of 

2 shallow and deep water habitat.  The expected impacts from dredging are more fully discussed in 

3 Section 4.5. 

4 A breakdown of the amount of lake surface area covered by boat docks at Lake Texoma with 

Alternative 4 is shown in Table 4.7.6.  All existing boat docks, including private marinas and 

6 concessions, cover approximately 78.1 surface acres of the lake.  Wi  implementation of 

7 Alternative 4, an additional 10.8 acres of boat docks would be added or a total of 88.9 surface 

8 acres occupied by boat docks, or approximately 0.12% of the Lak  Texo a surface area. Based 

9 on the relatively small percentage, impacts of boat docks on lake surface a  available to the 

public would be considered minimal. 

11 Shading of the water column has been found to im ct the aq tic community.  As noted in 

12 Table 4.7.6, the existing 688 private boat docks at the lak o r approximately 25.1 lake surface 

13 acres, and existing marina and concession boat docks cover  estimated 53 lake surface acres. 

14 Under Alternative 4, lake surface area cove d with t docks w ld increase by 11 acres.  The 

total amount of lake surface with associated s ding estim d to be 88.9 acres, or only 0.12% 

16 of the total lake surface area cussed in ternative 3, shading of the water column from 

17 boat docks has been note  to impac quatic ec ystems in some lakes.  A review of existing 

18 scientific literature fou  no evide f dverse ecosystem impacts attributable to shading of 

19 the water column in Lake x ma.  Shading in some lakes has been linked to a reduction in 

aquatic macro hytes d popula n shifts in benthic macroinvertebrates.  However, within the 

21 Little M neral Arm area, a atic plants are scarce due to the extreme environmental conditions 

22 they must thstand as a res  of major wave action and operation of the project for hydropower 

23 and flood cont l   Conse uently, only negligible impacts would be expected to aquatic plant 

24 communities or ben i  macroinvertebrates associated with aquatic vegetation as a result of any 

shading. 

26 The total area of water column shading attributable to boat docks is negligible (88.9 acres) when 

27 compared to the amount of unshaded surface area of the lake (74,686 acres).  Also, shading is 

28 likely to be noncontiguous, and would change in relation to daily movement of the sun. 

29 Consequently, it is unlikely that such limited shading would impact primary productivity, aquatic 

plant growth, or the fishery of the lake. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.7.6 
2 
3 Total Lake Surface Area Covered by Boat Docks at Lake Texoma 
4 (Alternative 4) 

DRAFT
Boat Docks Area (acres) 

32 Private covered boat docks (each containing 
19 slips) 

9.6 

78 Commercial boat club cove uncovered boat 
slips  

16 commercial uncovered dry dock storage slips 

9 Commercial covered boat docks (each 
containing 19 slips) 

0.7 

57 Hotel covered boat day slips 

30 Hotel uncovered boat day slips 

0.5 

Subtotal 10.8 

Existing Marinas & Concession boat docks 53.0 

688 Existing private boat docks 25.1 

Total 88.9 

Source:  WESTON, 2011 

5 Potential positive impacts of  docks on quatic resources include additional areas of 

6 attachment for periphyton and aqua  organism  these would enter into the food chain and 

7 increase primary prod vity. Boa  docks may a o act as buffers from wind and wave action 

8 and provide additional prot io  to shoreline habitats. 

9 Recently inv ive zebr  mussels ve been discovered in Lake Texoma and the boat docks and 

10 boats sto d within the boa  docks could provide additional habitat (substrate for attachment) for 

11 them as w  which would  a negative for the aquatic ecosystem.  However, construction and 

12 operation of th  dry stack d boat storage facility would be a positive impact to the aquatic 

13 ecosystem by red n  potential places of attachment for zebra mussels relative to floating 

14 structures required to house an equivalent number of boats.   

15 Alternative 4 also includes the construction and operation of a public boat ramp, parking area, 

16 and park, to be located at the extreme southern end of the property (Figure 2.5).  Access to this 

17 area would be open to the general public and provide an additional boating and bank access point 

18 to Little Mineral Arm.  Construction of this area would require dredging of sediments on 

19 approximately 10 surface acres of the lake to permit boat access to the main lake body.  This 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

would result in the physical loss of 10 acres of aquatic habitat.  It is also likely that future 

maintenance dredging would be required to keep the ramp at an operable depth for boats.  This 

facility would be operated by the City and provide needed public access to this portion of the 

lake. Bank fishermen would have access to the lake shoreline at the park most of the time.  Only 

when the lake level elevation exceeds 619 ft NGVD would bank fisherman have no shoreline 

access outside the park boundary.   

Mitigation 

Identified impacts on fisheries and associated resources are pre nted low and followed by 

potential mitigation measures. 

1.	 Physical loss of fish habitat could occur due to edging and shoreline d lopment in 

Alternatives 3 and 4 as defined above.  Potential tigation i ludes the following: 

 Implement BMPs for reducing turbidity level  fr m dredging for the boat ramp and 
boat club cove. 

 Mitigate for loss of physical aq tic an pawning ha tat at the boat dock cove (22 
acres) and spawning shoreline h itat, pub t ramp (10 acres) and private boat 
docks (11 acres) by constructing a d m ntaining spawning habitat in other sections 
of Little Mineral A r the adj nt cove.  Habitat associated with shoreline 
protection featur  would ovide som  level of habitat offset for these impacts. 

2.	 Ecological impact n the aqua c resources  Lake Texoma due to construction of boat 

docks associated with A er tives 3 and 4. Construction of private boat docks and the boat 

club would  minim cological impacts.  Mitigation measures for construction of the 

boat d ks could incl  the fol wing: 

 Implement BMP o reduce shoreline erosion during construction of the boat docks. 

 Po tially utiliz  pencil anchors for all boat docks to avoid cables or stiff arms that 
restric se of he areas between the shoreline and the dock. 

 Make use of multiple-slip docks to minimize dock footprint on the shoreline (as 
proposed). 

3.	 Loss of fishing access and fishing opportunities due to the lifting of the 2005 USACE 

moratorium of boat docks and modification of the 1996 SMP to permit construction of new 

private boat docks and shoreline development.  Mitigation measures could include the 

following: 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1  The loss of public access is difficult to avoid, but might be minimized with 
2 construction, operation, and maintenance of additional fish attracting features such as 
3 piers, jetties, or fishing boat docks. 

4  Mitigate the loss of shoreline access to fishermen by providing some controlled 
access into the conveyance area. 

6  Construction, operation, and maintenance of the public park, parking lot, and boat 
7 ramp would mitigate some of the lost public access for the project. 

8  Increases in turbidity that might occur during constructio  of the bank protection 
9 could be minimized by constructing during dry peri  and implementing best 

management practices.   

11 4. Long-term ecological impacts on lake aquatic resource  resulting from c struction of 2.7 

12 miles of shoreline protection proposed with Altern tives 2, 3, and 4 would beneficial. 

13 Any adverse ecological impacts associated with construct n of the shoreline protection 

14 would be minimal and short-term.  Mitigation measur r proposed dredging activities are 

discussed in Section 4.5. 

16 4.7.5 Threatened and Endangered Sp cies 

17 Under the Endangered Specie  (ESA) of 73 (Public Law 93-205, 87 Statute 884, 16 

18 U.S.C.), it unlawful for a rson to t e a listed nimal without a permit.  “Take” is defined as 

19 “to harass, harm, pursu  hunt, shoo  w nd  kill, t ap, capture, or collect or attempt to engage in 

any such conduct.” ESA de e harm” as “an act which actually kills or injures wildlife.  Such 

21 an act may i ude nifican abitat modification or degradation where it actually kills or 

22 injures w dlife by signif antly im airing essential behavioral patterns, including breeding, 

23 feeding, sheltering.” Se on 7 of the ESA requires Federal agencies to use their legal 

24 authorities to p omote the c nservation purposes of the ESA and to consult with the USFWS and 

the National Mari  Fi ries Service (NMFS), as appropriate, to ensure that effects of actions 

26 they authorize, fund, or carry out would not jeopardize the continued existence of listed species.   

27 As detailed in Section 3.7.7, three threatened and endangered species are listed by the USFWS 

28 for Grayson County, Texas. However, suitable habitat for these species is not present within the 

29 proposed conveyance land.  Additionally, no endangered species are known to be present within 

the proposed conveyance land. Therefore, all four alternatives will have no effect on threatened 

31 and endangered species listed for Grayson County.  Though not included on the Grayson County 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 List of threatened and endangered species, the invertebrate American burying beetle is of 

2 regional concern. Based on the American burying beetle survey (Section 3.7 and Appendix G) 

3 the Proposed Action is “not likely to adversely affect” the American burying beetle.   

4 The USFWS reviewed threatened and endangered species determinations provided by the 

USACE and has provided concurrence regarding listed species and the Proposed Action:  the 

6 “USFWS concurs with the USACE determination (interior least tern, piping plover, whooping 

7 crane and American burying beetle) in the 5 April 2011, Section 7 let r […] provided for the 

8 Denison land transfer.” This letter provides concurrence that threa ne nd endangered species 

9 listed for Grayson County are not expected to be present within the propo d conveyance land 

and therefore no effects on threatened and endangered spe es are expected du o the Proposed 

11 Action Alternative. Concurrence that the proposed ac on is “not likely to adversely affect” the 

12 ABB was also provided by the USFWS (Appendix G). 

13 4.7.6 Wildlife Refuges and Wildlife Management Ar as 

14 Regionally, there are two wildlife refuges a ng the s  of Lake Texoma.  They are described 

in further detail in Section 3.7.9 of this EIS. hes efuges are run as part of the NWR System 

16 managed by the USFWS and e par f a system of public lands and waters set aside to conserve 

17 America's fish, wildlife, nd plants. irect and i direct impacts to wildlife refuges and wildlife 

18 management areas und  all fo i es are negligible.  There are no refuges or 

19 management areas on/or adj nt to the proposed conveyance land.  The nearest management 

area is appr imately 3 miles west of Little Mineral Arm.  Impacts due to the proposed 

21 alternati  are not expecte o affect habitat, migratory behavior, and species present within the 

22 regional w dlife refuges and wildlife management areas. 

23 4.7.7 Migrato Birds 

24 Under the Migratory Bird Treaty Act, there is a Federal prohibition to  

pursue, hunt, take, capture, kill, attempt to take, capture or kill, possess, offer for 
26 sale, sell, offer to purchase, purchase, deliver for shipment, ship, cause to be 
27 shipped, deliver for transportation, transport, cause to be transported, carry, or 
28 cause to be carried by any means whatever, receive for shipment, transportation 
29 or carriage, or export, at any time, or in any manner, any migratory bird, 

included in the terms of this Convention […] for the protection of migratory birds 
31 […] or any part, nest, or egg of any such bird (16 U.S.C. 703). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Because Lake Texoma is within the central flyway for migratory avian species, impacts to these 

2 species are expected due to the alternation of the habitat within the proposed conveyance land. 

3 Direct and indirect impacts to migratory birds under the No Action Alternative, as a result of the 

4 development on the adjacent private property are expected to be adverse and minor.  When 

compared to the No Action Alternative, the three action alternatives are also expected have 

6 minor impacts to migratory birds.  No specific unique habitat for migratory birds is present 

7 within the proposed conveyance land or adjacent private property.  Th  general loss of habitat 

8 due to the conversion of grasslands and forests to developed areas d cr es available habitat for 

9 nesting and foraging for all species, including migratory species.  Beca  Lake Texoma is 

located within the central flyway, the lake provides valu le habitat for wat fowl, including 

11 ducks, water birds, and geese. Development along th horeline under Alternatives 2 through 4 

12 would have moderate long-term adverse effects on mig tory ater birds.  The development of 

13 shoreline protection and docks along the shore would adve ly impact the habitat in the upland/ 

14 aquatic interface. In addition, increased hu n activities al g the shoreline would prevent 

sensitive species from using the area for fora ing or ne 

16 4.7.8 Wildlife Corridors 

17 Wildlife corridors are im ortant for owing spe es to access habitat pockets throughout their 

18 ranges. Although sever  large w d rs within the U.S.  are recognized and protected 

19 through state agreements, no ridors are present in the region of Lake Texoma.  Local wildlife 

corridors, su  as the up nd fore  surrounding Lake Texoma provide species with large areas to 

21 forage. When corridors s h as this are fragmented by clearing of vegetation, installation of 

22 fences, and he addition of u ity right-of-ways, important cover area for species is removed and 

23 the ability to r m freely b tween areas of the habitat is eliminated.  Impacts associated with 

24 wildlife corridors a pected to be minor under all four alternatives.  Regionally, there are no 

significant wildlife corridors that have not been fragmented throughout years of agricultural and 

26 residential development.  Therefore, the wildlife corridors that would be impacted under all four 

27 alternatives are small corridors connecting fragments of habitat around the lake. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternative 1 – No Action 

2 Direct and indirect impacts to wildlife corridors under Alternative 1 are negligible.  While not a 

3 part of this action, the clearing of vegetation for the proposed development primarily consists of 

4 previously disturbed and fragmented habitats.  Approximately 120 acres of upland forest that is 

connected to the large broad band of forest that surrounds much of Lake Texoma would be 

6 cleared. Because the forest within the proposed conveyance land would main as open space, 

7 the clearing would not result in complete fragmentation of the habitat 

8 Alternatives 2 through 4 – Land Conveyance with Varyi g Sho line Development 

9 Under Alternatives 2, 3, and 4, adverse effects on wildlif  corridors are expec d to be minor. 

The clearing that would occur for development under hese alterna ives would include 270 acres 

11 of upland forest that is currently connected to large b d ba of forest surrounding much of 

12 Lake Texoma, effectively forming a corridor for wildli  around the lake.  Although the 

13 proposed development includes open spac  al  much of the oreline, open space remaining 

14 farther inland would be fragmented by acc s roads t ramps, private and public docking 

facilities, and a boat club.  Additionally, it is xp ted that much of the understory within the 

16 open space would be clear . The ss of th understory fragments the wildlife corridor by 

17 eliminating cover which provides pro ection from redators for small species that use and travel 

18 along the wildlife corrid  Be use the cres of forest proposed for clearing under this 

19 alternative constit tes only a all percentage (0.3%) of the overall corridor, and because some 

limited veg ation woul emain  place within the corridor on the proposed conveyance land, 

21 the ove l effect on the wil ife corridor is expected to be minor. 

22 4.7.9 Inva ve Species 

23 Alternative 1 

24 While not a part of this action, the development of the adjacent private property would require 

clearing of vegetation that may include the removal of invasive species.  Initially, this beneficial 

26 removal would reduce the rate of initial species colonization onto the proposed conveyance land 

27 (not developed under this alternative). However, long-term adverse effects could result from the 

28 intentional planting of non-native species on the adjacent property, which may colonize nearby 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 proposed conveyance land.  Additionally, many wildlife species that have adapted to developed 

2 areas are non-native, invasive, or considered nuisance species.  In general, an increase in non

3 native and invasive wildlife species is expected with the decrease of undisturbed habitat. 

4 Impacts on aquatic invasive species would be negligible under Alternative 1.   

Alternatives 2 through 4 – Land Conveyance with Varying Shoreline Development 

6 Under Alternatives 2, 3, and 4, increased development and disturbed vege tion would result in a 

7 moderate increase of non-native and invasive terrestrial plant spe s. The removal and/or 

8 replacement of these native species with non-natives would resul n decre ed pollination and/or 

9 seed stock for vegetative species, and a decrease in suitable mates and/or ne ng or burrowing 

sites for wildlife species in the proposed conveyance lan    Clearing of vegetativ nderstory in 

11 the proposed buffer/open area would remove young ive trees d over time change the make

12 up of the forest area from predominantly slow-growing ti  tree species (as mature trees die) 

13 to fast-growing tree and shrub species in lusive of non-na e and invasive species. As the 

14 vegetative habitat changes, the wildlife spe es wo  change to th se species adapted to the new 

vegetative community.   

16 Under Alternatives 2, 3, and a rip  shorelin  protection system would be installed along 2.7 

17 miles of the shoreline.  A  needed to nstall the rap shoreline protection system, areas of the 

18 shoreline and lake botto  would b   The resulting shoreline protection system would 

19 result in a change in the slop  the lake bottom near the shore.  This, along with the installation 

of boat dock  on the s eline u der Alternatives 3 and 4, would increase available habitat for 

21 some in sive aquatic spe s, specifically the zebra mussel.  Zebra mussels attach to any flat 

22 surface an  frequently colo ze the submerged portions of boat docks.  Under Alternative 4 

23 specifically, th mpact on quatic invasive species would be moderate and potentially contribute 

24 to an increase in z r  mussels in Lake Texoma; this has the potential to result in a significant 

future impact to the lake (see Section 5, Cumulative Impacts).  However it should be noted that 

26 the implementation of dry stack boat storage, instead of additional boat docks, minimizes the 

27 overall introduction of suitable habitat for the zebra mussel. 

28 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.8 SOCIOECONOMICS 

2 Socioeconomic analysis includes a description of a region’s social and economic fiscal 

3 characteristics including demographics, employment, income, housing, education, and quality of 

4 life aspects associated with public services.  As described in Section 3.8, the study area consists 

of two Texas counties, Cooke and Grayson. The proposed conveyance land is located entirely 

6 within Grayson County. A description of the current socioeconomic cha cteristics of the study 

7 area is provided in Section 3.8. 

8 Socioeconomic impacts from the proposed alternatives were analyzed der the following 

9 assumptions: 

 The majority of new housing residents would nerally m grate from beyond the City of 
11 Denison and Grayson County. 

12  A 2000 Census figure of 2.43 peopl  per household w  used to estimate new residential 
13 population as a conservative benchmark   This 2000 Ce us figure for local average is 
14 below the state and national averag s.  The roximate average household size for 

Grayson County, according to 2010 ensus data, is 55. With new residential units 
16 targeted to senior living d second m s, the actual future average household size 
17 would likely be lower 

18  The southern r idential dev lopment w ld be comprised of mostly retirement age 
19 residents (over 5  Resid s rthern and central portions of the development 

would likely be old  th n the Grayson County average, but not necessarily of retirement 
21 age. Th thern, ce ral, and southern residential development locations under each 
22 altern tive are s wn on F ures 2.2 through 2.5. 

23  sidents of the de lopment would typically have a higher average income (possibly 
24 gre r than $100,00 ) than the average income for Grayson County and the City of 

Denis   This am unt is approximately two and one-half to three times the local 
26 average. 

27  The ethnic c mposition of new residents in the development is expected to be 
28 predominantly white, expanding the current white county population.  Hispanic or Latino, 
29 Black or African American, and Native American ethnicities would still represent the 

minority population. 

31  The proposed development would be annexed by the City of Denison, except under 
32 Alternative 1. 

33  The estimated time of completion for the development is 20 years; residential 
34 construction would be completed gradually over this time. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 The assumptions used in impacts analysis are considered to represent a conservative assessment 

2 based on maximum construction of the proposed development to be implemented in phases over 

3 the next 20 years. Development is proposed to begin on the south end of the property and 

4 progress to the north, dependent on the economic climate. 

From a socioeconomic perspective, all four alternatives have a very similar impact scenario.  The 

6 development schemes are mostly residential with varying mixes of com ercial, medical, and 

7 recreational developments over the bulk of the property.  Alternatives 2 and 3 are nearly identical 

8 except for some recreational boating options.  The Proposed Actio  incl s the same residential 

9 and related development mix as Alternatives 2 and 3, but with more recre nal development 

including boating facilities, golf courses, and hotels.  I  also includes additio l recreational 

11 opportunities through public boat ramp facilities. 

12 Under any of the alternatives, and especially under the Prop ed Action, the study area would be 

13 expected to benefit from a significant e o mic boost.  Th  would result from short-term 

14 construction-related impacts as well as long erm dir nd indirect economic impact resulting 

from increased population, employment, incom , an  tax revenues. 

16 A detailed economic impa  study of he propos  development, issued in 2008, concluded that 

17 the project would resu  in hundred  of construct on and long-term jobs, billions of dollars in 

18 construction revenues, hun ed  of millions of dollars in tax receipts, and possibly over $4 

19 billion in total d indire  gross area product (all related economic activity) over the life 

of the pro ct (Impact D  Sourc  2008). This study utilized numerous economic variables 

21 such as w ge, inflation rate  material and housing costs and included various assumptions such 

22 as future tax d occupancy ates in order to determine specific project-related costs and benefits 

23 over the 20 – 25 ar li  of the project. As stated above, the study projected significant, net 

24 positive, economic benefits over the life of the project.  Any commonly used economic 

forecasting methods would result in similar conclusions.  Consequently, from a socioeconomic 

26 impact perspective, the proposed development would result in net short-term and long-term 

27 positive benefits. 

28 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 The economic variables and some of the assumptions utilized in the 2008 study are subject to 

2 change (e.g. inflation and tax rates).  Some of the 2008 or earlier data have changed, particularly 

3 since the national housing “bust” and economic recession that have occurred since 2007 (NBER, 

4 2008). Utilizing more current data for the forecasts made in the 2008 study would produce 

different results, but the relationships of the variables, their trends, and the conclusions of net 

6 positive economic outcomes evaluating the public costs of the project versus the anticipated 

7 public benefits would still be valid. 

8 In spite of the net beneficial, long-term economic impact to the tudy ea, minor, short-term 

9 negative impacts associated with growth effects on infrastructure and/or q lity of life issues 

such as public services are possible. 

11 4.8.1 Population 

12 Alternative 1 – No Action 

13 Although no development and no change in ousing o pulation would occur on the proposed 

14 conveyance land under Alternative 1, an inc ase n local population would be expected from 

development on the adjace  priv  land, a d therefore represent baseline conditions for 

16 evaluation of all altern ves. App ximately 06 dwelling units could be constructed on 

17 private lands adjacent to e prop d c e land. The dwelling units may include a mix 

18 of condominiums  attached wnhomes or apartments, and detached single-family units.  A 

19 breakdown residentia tructur  proposed for development on private lands is shown in Table 

4.8.1. T e approximate loc ion of residential areas is shown on Figure 2.2.   

21 As discussed  Section 3.1  population growth in the study area slowed from 2000 to 2010, with 

22 the City of Denis  act ally decreasing in population size.  The anticipated population growth 

23 would result in the study area growing approximately 3.8% per year; however, City of Denison 

24 population is expected to remain constant, as development under Alternative 1 would not be 

annexed by the City. 

26 Additionally, under Alternative 1, the WWTP would not be constructed and the development 

27 would be dependent on septic systems, as discussed in Section 4.9.3.  A dependence on septic 

28 systems could decrease the proposed unit density and types.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.8.1 
2 
3 Residential Structures Proposed for Development on Private Lands (Alternative 1) 

DRAFT
Residential Type 

Residential Acres 
within Adjacent 
Private Property 

Dwelling 
Units per 

Acre 

Dwelling Units 
Adjacent Private 

Property 

Approximate 
Number of 
Residents1 

Attached Townhomes 157 9 1413 3435 

Attached Townhomes/ 
Apartments 

76 12 912 
2216 

Condominium 60 18 108 2624 

Single Family 1167 15 630 8821 

Total 1460 NA 7,035 17,096 
1 Based on 2.43 persons per household, as stated in the Section assumptions 

4 Alternatives 2 through 4 – Land Conveyance with rying Shoreline Development 

5 Increases to the study area population are ected unde  Alternatives 2 through 4. 

6 Approximately 770 units on 136 acres woul  be con ruct  the proposed conveyance land, 

7 potentially resulting in an incr f an addit l 1,875 residents (approximation); this would 

8 bring the total direct proj ct popula on increa  of the total development to approximately 

9 19,000 over 20 years. he residenti  structures a d number of units proposed for development 

10 within the proposed convey c and are shown in Table 4.8.2. 

11 The anticip ed populat  growt  would result in only a 0.4% rate of increase per year for the 

12 study a a when compared to the baseline.  However, with annexation, Denison population 

13 growth wo d be approxima ly 4.2% per year, representing a substantial growth over the 10- to 

14 20- year projec ife, and sentially doubling the population of the city.  Cumulative effects of 

15 population growth a iscussed in Section 5.8.    

16 Additionally, local and study area population growth would be expected from the indirect job 

17 and economic effects associated with the project.  

18 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.8.2 
2 
3 Residential Structures Proposed for Development within the Proposed 
4 Conveyance Land (Alternatives 2 through 4) 

DRAFT
Residential Type 

Residential Acres 
within Proposed 

Conveyance Land 

Dwelling 
Units per 

Acre 

Dwelling Units 
within Proposed 

Conveyance Land 

Approximate 
Number of 
Residents 

Attached Townhomes 30 9 270 656 

Attached Townhomes/ 
Apartments 

3 12 36 87 

Single Family 103 14 66 1132 

Total 136 NA 772 1876 

5 4.8.1.1 Age 

6 As previously discussed in the assumptions for socioecon ic impact analysis, portions of the 

7 proposed development are expected to tar t tirement-aged i dividuals, as much as 60%-70% 

8 in the southern parcels (Schuler Developm t, 2011) his age composition of the anticipated 

9 development population would further contrib e to he already decidedly older population of the 

10 area and Denison in particul r (see ection 3. 1). While this population typically possesses 

11 more wealth than young  ones (esp ially given he assumptions regarding income), they also 

12 tend to present a set  requir ments mands associated with health care/emergency 

13 response, transportation, an  amenities ranging from education and leisure activities to 

14 specialized tail and o r comm rcial services.  At the same time, however, demand in such 

15 areas as hool is decreased 

16 Many of thes  new residen  will initially be second homeowners, and therefore, be somewhat 

17 similar to tourists  eco omic behavior.  Over time, however, many of these seniors are likely to 

18 retire to their second homes (Schuler Development, 2011). 

19 The further aging of the Denison/Grayson County population will do little to improve the 

20 workforce structure, as discussed in Section 3.8.  However, the wealth and spending of this 

21 group has the potential to generate career and job opportunities that will help retain younger 

22 workers in the area. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.8.1.2 Urban-Rural 

2 Local and regional population growth would occur under each of the alternatives.  All new 

3 population associated with the project site would be urban/suburban.  Specifically, the Sherman

4 Denison MSA would experience growth, contributing further to the urbanization of the study 

area. Indirect population growth would most likely occur in existing urban areas, but may also 

6 occur in rural areas. 

7 Additional growth resulting from expansion of the Dallas-Fort W  metroplex would most 

8 likely occur and contribute to further urbanization of the area.  

9 4.8.1.3 Ethnicity 

Based on assumptions discussed previously in this Se ion, n e of the proposed development 

11 alternatives are expected to significantly alter the ethni omposition of the study area or 

12 Grayson County. Although the resident  o he proposed d lopment are anticipated to be 

13 predominantly white at percentages similar  or grea han the current study area average, the 

14 Hispanic population is expected to continue t  gro , as discussed in Section 3.8.1 (TRC, 2010) 

and thereby preserve or even ncreas  minority d versity in the study area.     

16 4.8.2 Housing 

17 All of the propos d developm t alternatives would increase the housing stock of the study area 

18 and Grayso  County.  A rnative –4 would significantly increase the housing stock of the City 

19 of Den n. Alternatives 2  given the specifics of the proposed development, would likely 

increase the edian housing value for the city and county and provide or increase the housing 

21 style options in the stud  area, especially in Denison.  These would include senior living 

22 communities and lei /golf/recreation oriented developments (Schuler Development, 2011).   

23 Additionally, the new housing would provide additional property tax revenues to the City of 

24 Denison under Alternatives 2-4 (Impact DataSource, 2008).  The upper scale housing proposed 

for the development would result in proportionally greater property tax revenues for the City, 

26 Grayson County, Grayson Community College, and the Denison Independent School District. 

27 This would result in a beneficial economic impact for the specific entities. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Owner occupancy within the proposed development, however, would range (depending on 

2 development section) from a low of 15% to a high of 30% (Impact DataSource, 2008).  This is 

3 substantially below the 2010 Denison and Grayson County estimates of 45% and 47%, 

4 respectively, as discussed in Section 3.8.2. A lower owner-occupancy rate is typical, however, 

of resort/recreational developments and, therefore, not considered as a negative consequence.  

6 4.8.3 Employment 

7 All of the proposed development alternatives would provide n  short-term employment 

8 opportunities associated with construction activities.  These opp rtunities uld be significantly 

9 greater under Alternatives 2-4, with the Proposed Action oviding (direct e ct) the greatest 

number of opportunities.  These would result from the additional constructi n of hotels, 

11 recreational, commercial, and public works facilitie   Estim s of construction related jobs 

12 range from about 300 direct under Alternative 1 to over 00 under Alternatives 2-4 (Impact 

13 DataSource, 2008) at various periods duri  20-year devel ment life cycle.  Estimated jobs 

14 associated indirectly with the development nge from proximately 350 to over 1,600.  These 

indirect jobs would stem from construction ac vity nd worker spending. 

16 Increases in permanent em loyment pportuniti are also expected under all alternatives and 

17 would result from the oposed dev lopment’s re ail, recreational, and other related functions. 

18 The number of permanent j bs has been estimated at 565, with an additional 208 indirect, spin

19 off jobs. Indir  j  in the r il and recreation sectors may be more seasonal.  Most direct 

employme t would occur ith hot  operations, and most of the jobs would be created in years 

21 6-10 of t  project developm nt (Impact DataSource, 2008).   

22 Significant shar  of the p posed development’s residents are anticipated to be senior citizens or 

23 retired and to be hig ncome households (Schuler Development, 2011).  Few local jobs would 

24 be available for those still in their prime working years (typically 55-65), given the low-wage 

nature of local employment.  Conversely, the new residents with primarily non-wage, disposable 

26 income may initiate new businesses, particularly if there is a demand for new services that are 

27 absent in the local area (e.g. specialty restaurant).  At a minimum, their spending patterns would 

28 further support creation of new indirect retail and service jobs, possibly including new or 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 expanded high-end retail and service businesses and occupations (e.g., luxury services, financial 

2 planning, fine restaurants, etc.). 

3 4.8.4 Income 

4 Based on the previously stated assumption that new residents would have an average income 

possibly greater than $100,000, increases in average income would be anticipated under all of the 

6 proposed development alternatives, especially for Alternatives 2-4.  he direct increases to 

7 median household income and per capita income would stem f  the anticipated higher 

8 incomes of the new residents, which would be substantially gre ter than c rent local averages. 

9 While an increase in these averages would tend to make e area more attra ve from a civic 

marketing perspective versus its current below averag  wage and income levels, t could also 

11 result in wage and price inflation that would increase t  local c t of living. 

12 Additional income growth would be expected from the wag  and expenditures associated with 

13 relatively short-term new construction and ind t spin-off j s, in addition to long-term 

14 permanent direct and indirect jobs resulting from th  dev ment.  Although there would be 

income growth, the proposed d pment is n kely to result in any significant direct increase 

16 in wage or salary levels, a  most of t  jobs cou  be filled by the local/regional relatively low

17 wage labor force. Ser ce demand nd spending by the new high income residents, however, 

18 could result in income gro  f  specialized trade, service, retail, or medical workers. 

19 Finally, all f the alte tives w uld result in additional tax revenues to appropriate taxing 

districts  The City of Deni n would especially benefit from tax revenues under Alternatives 2

21 4, where th  development is nnexed into the city.  The revenues would derive from building and 

22 permit fees, prop rty taxe  sales taxes, and hotel occupancy taxes. 

23 According to the Impact DataSource economic study (2008), over a 25-year development and 

24 operation time frame for the study area, the development could generate over $25 million in sales 

taxes, over $916 million in property taxes, and $65 million in hotel occupancy taxes.  The City of 

26 Denison could receive over $11 million in sales taxes and nearly $3 million in building and 

27 permit fees over this period that would derive from the development. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 The beneficiaries of these tax revenues consist of the City of Denison (Alternatives 2-4), the 

2 Denison Independent School District, Grayson County, and Grayson Community College. 

3 According to the 2008 study, the net positive revenue from the proposed development to the 

4 various entities after allocating new and additional public service costs would amount to over 

$500 million over 25 years (Impact DataSource, 2008).  Most of this would occur beyond year 5, 

6 suggesting that some “up front” local costs may be necessary.  In the long-term, however, the 

7 additional tax revenues indicate that the proposed development w uld represent a good 

8 investment and a significant economic benefit. 

9 4.8.5 Travel, Recreation, and Tourism 

The proposed development, although a major tourism ttraction in Denison and Little Mineral 

11 Arm, would represent a relatively minor compone  of the verall Lake Texoma tourism 

12 industry. As detailed in Section 4.11, Alternative 1 wou  not include the extensive shoreline 

13 and related recreational developments, or h otel complexes   Alternatives 2-4 would result in 

14 direct development of more locally based r reation ilities and activity, and would serve as a 

draw for more seasonal and weekend tourist v itati n, spending, and economic activity for such 

16 activities as boating, golfing nd hik g/biking. 

17 The second home aspe  of Alterna es 2-4 (Sch er Development, 2011), would result in more 

18 tourist-oriented recreation  ac ities, particularly boating related with longer visitor stays 

19 throughout the The deve ment, specifically the resort-type hotels with larger conference 

facilities d cribed in Sec n 2.9, uld contribute significantly to additional tourist visitations 

21 and exp ditures. Confer ces with recreational opportunities would potentially result in 

22 additional bu ess dollars s nt locally. 

23 In total, Alternativ 4, and especially Alternative 4 which includes more public facilities, 

24 would result in a significant, beneficial economic boost to the study area tourism industry.  They 

would also tend to reduce the seasonality of tourism activity by providing additional stay options 

26 and/or opportunities that could occur as needed throughout the year. 

DRAFT

4-82 




  

 

 

 

 

 

5 

 

  

 

 

10 

 

 

  

  

15 

 

 

 

 

20 

 

 

 

 

25 

EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Some indirect impacts associated with tourism centered around development of the proposed 

2 conveyance may include additional public infrastructure/service demands during holiday periods 

3 such as Memorial Day, July 4th, and Labor Day (see discussion in Section 4.8.7 below). 

4 4.8.6 Environmental justice 

No environmental justice impacts are expected under any alternative.  There are currently no 

6 concentrations of minority or low-income residents within or adj ent to the proposed 

7 development area.  The nearest identified environmental justice p lation is a low-income 

8 neighborhood along FM 84 near its junction with US 75 (SDMP , 2010).  is area is within the 

9 City of Denison, about two miles southeast of the proposed velopment.  

4.8.7 Quality of Life 

11 4.8.7.1 Public Services 

12 Alternative 1 – No Action 

13 No residents currently occupy the proposed nv 

14 proposed conveyance proper  under lternativ . 

the proposed conveyanc  land would occur unde

16 private lands would be xpect d, how  to

17 specifically those provided  Grayson County. Demands for safety services and medical 

18 services w ld also o ur. Th e demands would stem largely from population growth 

19 associa  with the private velopment. 

Alternatives 2 through  – Land Conveyance with Varying Shoreline Development 

21 PHD would be resp ible for constructing the streets, sidewalks, drainage, utilities, and other 

22 required infrastructure for the development, which has been estimated to cost at least $168 

23 million (Impact DataSource, 2008).  Following annexation, the City of Denison would incur 

24 operation and maintenance costs of these facilities at an estimated cost of over $17 million for 

the first 25 years of the development (Impact DataSource, 2008).   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternatives 2 through 4 would result in an increase in demand for local public safety resources 

2 from the City of Denison Police Department, Fire Department, as well as local medical services. 

3 These alternatives would require City and other local services due to the anticipated significant 

4 population and tourism growth associated with the proposed development.  As previously 

discussed, tax revenues from the proposed development would be available to meet the 

6 publically required investments and operational funding to ensure adequate capacities (Impact 

7 DataSource, 2008). There is, however, the potential for lag time bet en the initial needed 

8 funding, development of required capacities, and availability of antic p ed tax revenues, most of 

9 which are not generated until after year 5 of the project. 

4.8.7.2 Public Safety 

11 Alternative 1 – No Action 

12 Under Alternative 1, the area of proposed development wo d remain within Grayson County 

13 jurisdiction and would not be annexed to th  City f Denison. T refore, an increase in demand 

14 for public safety resources for the City of Denison wo  not be expected. No additional 

residents would occupy the pr ed convey  property; this is not expected to result in 

16 increased demand on the G yson Co ty Sheriff  Office. 

17 Residential developmen n adj nt p l nds would potentially result in over 17,000 

18 additional residents requiring ublic safety service from the Grayson County Sheriff’s Office 

19 staff. This ould resu  in a ra  of sheriff staff to population (per 1,000) of approximately 

1.0:1, a inor decrease from the current ratio of 1.2:1.  Fire protection services under Alternative 

21 1 would be rovided by the xisting Preston Volunteer Emergency Services, Inc, and would be 

22 expected to hav  signifi nt impact on the demand for fire protection services as a result of the 

23 population increase djacent private lands. 

24 Alternatives 2 through 4 – Land Conveyance with Varying Shoreline Development 

In 2009, the approximate ratio of law enforcement officers to population (per 1,000) for the City 

26 of Denison was 1.9:1. The ratio of firefighters to population (per 1,000) was approximately 

27 2.2:1. Without additional hiring/service improvements, these ratios would decrease, potentially 

28 to unsafe levels. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Denison police, fire, and ambulance services are all funded through the City’s General Fund, 

2 which is determined at least biannually.  For the 2010/2011 Budget, appropriations for these 

3 services decreased slightly for fire suppression, and increased (up to 8%) for fire prevention, 

4 ambulance, and police services (City of Denison, 2011a).  As previously discussed, the tax 

revenues generated by the proposed development (Impact Data Source, 2008) would represent 

6 revenue for the General Fund and allow the City to fund the required growth.  Timing between 

7 fund revenues and expenditures could present an issue as previously di ussed. This potential 

8 impact, however, would likely be minor given the planned pace of th  p oposed development. 

9 4.8.7.3 Medical Services 

Alternative 1 – No Action 

11 No direct impacts to medical services on the propose  co eyance land are expected under 

12 Alternative 1. While residential development on adjacent rivate lands would result in over 

13 17,000 additional residents (see section 3.8 ) po ially needing edical services, an additional 

14 22 acres of medical offices and 33 acres of edical rv  f cilities would be included in the 

development on adjacent privat l nds.  The dition of these facilities, if fully staffed and 

16 operated, would be expecte  to reduc he deman  on existing surrounding medical facilities.  

17 Alternatives 2 throug  4 – La d Con ce with Varying Shoreline Development 

18 Increased dem  medica ervices from both additional residents and potentially non

19 resident v itors and touris  would  a direct effect of development under Alternatives 2-4.  The 

anticipate  older and high  income population of the proposed development would also 

21 potentially ad  to the dema d for specialized medical services, including emergency response, 

22 home assisted livi  or rsing care, and possibly a different mix of medical specialties. 

23 The prospective medical facilities associated with the proposed development would help to meet 

24 these needs as well as those of tourists and others near the site. The new Texoma Medical Center 

hospital is also an important service addition to meeting local/regional medical needs.  The 

26 availability of adequate medical specialties and skilled medical staff may, however, present 

27 short-term local personnel and medical care problems as discussed in Section 3. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.8.7.4 Education 

2 Alternative 1 – No Action 

3 No impacts to education would be expected under Alternative 1. Currently, no children reside 

4 within the proposed conveyance land, and under Alternative 1, no additional children would 

reside within the proposed conveyance land; therefore no additional demand on education would 

6 be created. 

7 However, as a result of residential development on adjacent privat  lands  significant impact on 

8 educational resources could occur. Assuming that approximately 25% (th pproximate 2009 

9 percentage of the local population age 18 and under) of th  added population of jacent private 

lands would be enrolled in school, over 4,000 ad onal child n could be enrolled in area 

11 schools. Under Texas Education Code (TEC) 25.111, an ver ge student/teacher ratio of not less 

12 than one teacher per 20 students must be maintained (TEC, 95). This could result in the need 

13 for up to 200 additional teachers for area s ools, uming all 4, 00 students would be enrolled 

14 in public schools. These estimates are conse ative a d lik  overestimate the actual number of 

additional children that could b olled in are hools as a result of the proposed development 

16 (USCB, 2010). The actual number o  school-ag d children would likely be substantially fewer 

17 than the conservative e mate for se eral reasons: ) the youngest (0-4) children would not be in 

18 public school, 2) the local pu tion is anticipated to be older with fewer school-age children, 

19 and 3) some of residen  would be seasonal or second home types.   

Altern ves 2 through  – Land Conveyance with Varying Shoreline Development 

21 The potential  significant mand for educational resources from the City of Denison/Denison 

22 Independent Scho l Di ict under Alternatives 2-4 would be similar to that of Alternative 1. 

23 As described under Alternative 1, conservative assumptions would result in a significant addition 

24 of new school-aged children requiring new teachers and potentially school facilities.  As 

described above, these estimates are considered to be conservative and likely overestimate the 

26 potential demand on area schools.  This is especially true for Alternatives 2-4 due to the high 

27 percentages of planned senior living and likely weekend or second home residents.  Few of these 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 residents would be expected to contribute to the number of new children requiring public 

2 education, particularly at the elementary and middle school levels. 

3 Additional staffing and new school facilities would be required as a result of the proposed 

4 development, but the anticipated revenues generated by the development for the Denison 

Independent School District would allow for adequate capacity development (Impact 

6 DataSource, 2008). Short-term impacts and disruptions could, however, cur until the needed 

7 educational resources are operational. 

8 4.9 INFRASTRUCTURE AND UTILITIES 

9 Under each of these alternatives, new residential an  commercial facilities on he adjacent 

private land result in an increase in utility dem ds and need for an expansion of 

11 infrastructure.  Additionally, Alternatives 2, 3, and 4 ude development of the proposed 

12 conveyance property, which currently cont  no infrastructu  or utilities.  Under Alternative 1, 

13 the utility demand analysis incorporated 203  Presto  H rbor Dev lopment population estimates 

14 of about 17,100 (projected in Section 4.8.1) ased upon the development of the private land. 

Under Alternatives 2, 3, and est tes for th  2030 Preston Harbor Development population 

16 were calculated using the 2000 City Denison verage household size of 2.43 (USCB, 2000) 

17 and the total number of using un ed for development.  Based on this calculation, the 

18 2030 Preston Harbor Devel ent population under Alternatives 2, 3, and 4 is estimated to be 

19 approximatel  18,000  Populat  estimates for all alternatives, in conjunction with per capita 

utility ra s, were used  estimat  utility demand resulting from implementation of each 

21 alternative ssuming popula ons associated with the new development would use utilities at the 

22 same rate per pita as the rrent City of Denison or Grayson County.  It is likely, however, that 

23 the EIS estimates  c nservative, since many of the homes will only be occupied part time or 

24 seasonally, and the senior living housing would likely have only one or two individuals per 

household. 

26 The construction of Preston Harbor Development under each alternative would include 

27 installation of additional utility distribution and collection mains and service lines.  Short-term 

28 effects associated with construction are addressed in Section 4.6.2 and Section 4.9.6.  Long-term 

29 impacts include ongoing maintenance and eventual replacement of infrastructure.  According to 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 A Report of the Economic Impact of Schuler Development on Lake Texoma in Denison, Texas, 

2 approximately $168 million of Preston Harbor Development’s cost will be used for 

3 infrastructure, streets, sidewalks, drainage, and utilities.  In addition to the developers cost, it is 

4 also anticipated that the City of Denison would incur costs of approximately $17.3 million to 

provide public services to the Preston Harbor Development over the first 25 years (Impact 

6 DataSource, 2008). As discussed in Section 4.8.4, it is anticipated that costs incurred by the City 

7 of Denison could be offset by the city’s tax revenue generated by the dev opment. 

8 4.9.1 Traffic and Transportation 

9 This EIS defines the region of influence (ROI) for traff  and transportatio  as those areas 

inclusive of and directly adjacent to the proposed co eyance and development  The land 

11 conveyance would not generate traffic or changes to t nsportat n infrastructure. Therefore, the 

12 land conveyance did not undergo detailed traffic analysis.  focus of the analysis in this EIS is 

13 the construction and long-term activities a ciated with th  proposed development and all 

14 resulting impacts to traffic and transpor ion, wh  are indi ect impacts of the actions. 

Specifically, this section documents effects of onst ction activities, and long-term changes in the 

16 traffic volume on roadways in e vici y of the p posed development. 

17 At the time of this EIS  the design f the propos d development is not progressive enough to 

18 allow for a detailed Level f Se ice (LOS) or volume to capacity analysis. The two roadways 

19 most likely to b ted are FM 84 and FM 406, each of which is 2-lane roadways adjacent to 

the propo d developme  A mo  detailed list of nearby roadways is in Section 3.9. The 

21 capacity f a two-lane high ay is 1,700 vehicles per hour for each direction of travel (TRB, 

22 2000). Unst le traffic can e reached when the volume of a roadway equals 77% the capacity. 

23 For two, two-lan  roadw ys, the critical traffic volume to cause unstable traffic flow would be 

24 approximate 2,600 v hicles per hour in either direction. For the purpose of this analysis, impacts 

would be considered significant if the estimated future trips under each alternative exceed this 

26 critical traffic volume in either direction. Under these conditions it is expected that existing 

27 infrastructure would not support long-term changes in traffic.  The City and Schuler 

28 Development, however, have indicated that roadway capacity would be increased to 

29 accommodate traffic needs in the future as the capacity increases (Schuler Development, 2011). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternative 1 – No Action 

2 While not part of this action, short-term moderate and long-term significant adverse effects to 

3 traffic and transportation would be expected due to the development on the adjacent private 

4 property, assuming no traffic improvements are made.  As discussed in Section 2, the 

development would occur in phases over a 20-25 year period beginning at the southern end and 

6 proceeding northward.  At initiation, a primary entrance and exit would be constructed from 

7 F.M. 406. As development phases proceed north, a secondary ent ance and exit would be 

8 developed from F.M. 84. 

9 Traffic increase from construction vehicles would result i  delays near cons ction sites.  In 

addition, road closures or detours to accommodate u ity work would be expe ed, creating 

11 short-term delays.  These effects would take place oughout he development and conclude 

12 upon completion of construction.  Initially, local roadway frastructure would be sufficient to 

13 support construction vehicle traffic.  How r as roadways come overly congested due to 

14 occupation of proposed residential areas an  active c mercial us , local roadway infrastructure 

would no longer be sufficient to support cons uctio  vehicle affic becoming active.  Effects on 

16 vehicle traffic due to residen al an  commerc use are outlined below.  In this context, the 

17 overall impacts from cons uction on affic and tr nsportation would be moderate. 

18 During construction, the llow ng vehicular BMPs would be observed.  The BMPs would 
19 include: 

 Equ pping all co truction ehicles with backing alarms, two-way radios, and “Slow 
21 Moving Vehicle” si s when appropriate;  

22  Rou g and schedul g construction vehicles to avoid conflicts with other traffic; and 

23  Strategica y loca ng staging areas to minimize traffic impacts. 

24 Under Alternative 1, the proposed development would create approximately 7,035 additional 

residential units and develop an estimated 106 acres of additional commercial property.  These 

26 changes in land-use and additional infrastructure would generate an additional 76,697 vehicle 

27 trips per day and 7,827 trips during the afternoon, or post morning (p.m.), peak period when 

28 compared to existing conditions.  This represents an approximately 16-fold increase in daily 

29 traffic when compared to existing traffic on F.M. 84 and F.M. 406 (4,900 vehicles per day 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 combined [TXDOT, 2010]).  Therefore, additional trips from the proposed development would 

2 exceed the capacity of F.M. 84 and F.M. 406 to support stable traffic flow by approximately 

3 170% (Table 4.9.1). A detailed breakdown of vehicle trips for each proposed land-use is 

4 included in Appendix M. 

5 Under these conditions it is expected that existing infrastructure would not support these long

6 term changes in traffic.  Substantial infrastructure improvements to the exis ing roadway network 

7 such as lane additions and intersection upgrades would likely be req ed under Alternative 1, 

8 which the City and Schuler Development have indicted will o ur  demand requires and 

9 comply with TXDOT requirements.  Periodically during the phased develop nt, traffic studies 

10 will be conducted for the Preston Harbor Developmen  and surrounding ro way network, 

11 following TXDOT guidance and as deemed necessar  to monitor raffic infrastructure demands 

12 as the development progresses (Schuler Development, 2 11) lthough this analysis is confined 

13 to the roadways adjacent to the proposed development, add onal traffic may result as far away 

14 as several miles, particularly along Route 2 9 a pproaching H hway 75.  

15 Alternative 1 would result in a negligible inc ment  increas  to patrons using regional airports 

16 and passenger rail services. 

17 The project is in the pr minary des gn stages; however, it is anticipated that sufficient parking 

18 would be incorporated i  the proposed d lopment final design. This parking would be 

19 located near th  b ildings an land uses that would be developed including the residences, 

20 medical ser ces, and ho  compl 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.9.1 
2 
3 Trips Generated by Alternative 1 

Weekdays Saturday Sunday 

AADT A.M. Peak Period P.M. Peak Period Peak Hour Peak Hour 

Entering Exiting Entering Exiting Entering Exiting Entering Exiting 

Northern 
Residential 

28,651 523 1,680 1,882 1,048 1,474 1,256 1,269 1,280 

Southern 
Residential 

25,964 430 1,551 1,659 915 1,271 1,083 1,097 1,116 

Commercial 12,535 177 104 587 587 795 795 795 

Medical 
Services 

8,884 539 161 318 - - -

Office/Mixed 
Use 

663 84 4 4 85 - - -

Total 76,697 1,753 3,500 50 3  3,540 3,134 3,161 3,191 

Estimated Percentage of 
Trips Required to 
Create Unstable Traffic 
Conditions 

67 13  170% 129% 135% 120% 121% 122% 

DRAFT
AADT = Average Annual Daily ffic 

Source: Trip generation factors obt d fr  ITE, 2003 and T B, 2000
 

4 Alternativ  2 – Land onvey ce without Shoreline Development 

5 When co pared to the No ction Alternative, Alternative 2 would have additional moderate 

6 adverse effec  to traffic a d transportation.  As with Alternative 1, short-term effects would 

7 occur from the u  of ehicles during construction, and long-term effects would occur from 

8 additional vehicle trips from residents, commercial employees, patrons, and visitors.   

9 As with Alternative 1, and for similar reasons, the overall impacts from construction traffic 

10 would be moderate. The total amount of construction and associated traffic would be greater 

11 than that outlined under Alternative 1.  As with Alternative 1, the local roadway infrastructure 

12 would not be sufficient to support construction vehicle traffic as the roadways became overly 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 congested due to occupation of proposed residential areas and active commercial use.  BMPs 

2 would be identical to those outlined under Alternative 1. 

3 Under Alternative 2, the proposed development would create approximately 397 additional 

4 residential units and develop an estimated 77 acres of additional commercial property, in 

addition to those outline under Alternative 1.  These changes in land-use and additional 

6 infrastructure would generate an additional 14,553 vehicles per day and 144 trips during the 

7 p.m. peak period in addition to those outlined under Alternative 1.  This represents an 

8 approximately 16% increase in daily traffic when compared t  the No Action Alternative. 

9 Additional trips from the proposed development would exceed the capacity  F.M. 84 and F.M. 

406 by approximately 197% (Table 4.9.2).  A detailed reakdown of vehicl  trips for each 

11 proposed land-use is included in Appendix M.   

12 As with Alternative 1, under these conditions it is expecte  t at existing infrastructure would not 

13 support long-term changes in traffic und  Alternative 2. tably, these changes would be 

14 incremental and would occur over the l ng-term  developm nt takes place. Substantial 

infrastructure improvements to the existing road ay netw rk such as lane additions and 

16 intersection upgrades would l ely required   Schuler Development has indicated that such 

17 improvements will be made or de gned as mand requires and comply with TXDOT 

18 requirements.  Periodic y during d development, traffic studies will be conducted for 

19 the Preston Harbor Deve ent and surrounding roadway network, following TXDOT 

guidance and deem  necess  to monitor traffic infrastructure demands as the development 

21 progress  (Schuler Devel pment, 2 11).  Although this analysis is confined to the roadways 

22 adjacent t he proposed dev opment, additional traffic may have impacts as far away as several 

23 miles, particul ly along Ro te 289 and approaching Highway 75.  

24	 Alternative 2 would ult in a negligible incremental increase to patrons using regional airports 

and passenger rail services. 

26 The project is in the preliminary design stages; however, it is anticipated that sufficient parking 

27 would be incorporated into the proposed development final design, following applicable zoning 

28 requirements.  This parking would be located near the buildings and land uses that would be 

29 developed including the residences, medical services, and hotel complex.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.9.2 
2 
3 Trips Generated by Alternatives 2, 3, and 4 

Weekdays Saturday Sunday 

AADT 
A.M.  Peak 

Period 
P.M. Peak 

Period 
Peak Hour Peak Hour 

Entering Exiting Entering Exiting Entering Exiting Entering Exiting 

Northern 
Residential 

16,490 239 1,008 1,018 555 757 645 656 675 

Central Residential 16,778 324 971 1,121 628 89  758 765 768 

Southern 
Residential 

25,971 493 1,510 1,726 965 1,364 62 1,173 1,179 

Commercial 12,535 177 104 587 5  795 795 795 795 

Hotel 10,593 642 192 379 885 - - - -

Medical Services 8,884 539 161 318 743 - - - -

Office/Mixed Use 663 84 4 4 5 - - - -

Total  91,250 2,413 3,946 5,149 4,36 3,806 3,360 3,388 3,417 

Difference over No 
Action Alternative 

14,553 661 446 69 984 66 226 227 225 

Difference Over No 
Action Alternative 
(%) 

16% 27% 11% 1 23% 7% 7% 7% 7% 

Estimated Percentage of Trip 
Required to Create Unstab 
Traffic Conditions 

92% 151% 19 167% 145% 128% 129% 131% 

DRAFT
AADT = Average Annual Daily T fi
 
Source: Trip generati tors obtain from ITE, 2003 and TRB, 2000. 


4 Alterna ve 3 – Land C veyan e with Limited Shoreline Development 

5 When comp d to Alternat e 1, the No Action Alternative, Alternative 3 would have additional 

6 moderate advers ffect o traffic and transportation. As with Alternative 2, short-term effects 

7 would occur from th  use of vehicles during construction, and long-term effects would occur 

8 from additional vehicle trips from residents, employees, patrons and visitors.  

9 The overall impacts from construction traffic would be similar to those for Alternative 2 and 

10 would be moderate in intensity, extent, context, and duration.  The total amount of construction 

11 and the overall level of impact would be similar to Alternative 2, and the local roadway 

12 infrastructure would not be sufficient to support construction vehicle traffic, as roadways become 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 overly congested due to occupation of proposed residential areas and active commercial use.    

2 BMPs would be identical to those outlined under Alternatives 1 and 2. 

3 Additional trips from the proposed development would exceed the capacity of FM 84 and FM 

4 406 to support sable traffic conditions by approximately 197%, thereby overwhelming the 

existing roadway infrastructure (Table 4.9.2). Substantial infrastructure improvements to the 

6 existing roadway network such as lane additions and intersection upgr des would likely be 

7 required. Schuler Development has indicated that such improvements ill be made or designed 

8 as demand requires and comply with TXDOT requirements.  P iodi lly during the phased 

9 development, traffic studies will be conducted for the Preston Harbor Development and 

surrounding roadway network, following TXDOT guidan  and as deemed neces ry, to monitor 

11 traffic infrastructure demands as the development ogresses (S huler Development, 2011). 

12 Although this analysis is confined to the roadways djace  to the proposed development, 

13 additional traffic may have impacts as far away as several iles, particularly along Route 289 

14 and approaching Highway 75. 

Alternative 3 would result in a negligible inc ment  increas  to patrons using regional airports 

16 and passenger rail services. 

17 The project is in the pr minary des gn stages; however, it is anticipated that sufficient parking 

18 would be incorporated in  the p posed dev pment final design following applicable City of 

19 Denison zoning irements   This parking would be located near the buildings and land uses 

that would b  developed cluding e residences, medical services, and hotel complex. 

21 Alternati e 4 – Land Conveyance with Modified Shoreline Development (Proposed 
22 Action) 

23 When compared to l native 1, the No Action Alternative, Alternative 4 would have additional 

24 moderate adverse effects to traffic and transportation.  As with Alternative 3, short-term effects 

would occur from the use of vehicles during construction, and long-term effects would occur 

26 from additional vehicle trips from residents as well as the staff and patrons of the proposed 

27 commercial facilities (i.e., hotel, conference center, office space, and medical offices).   

28 As with Alternative 3, and for similar reasons, the overall impacts from construction traffic 

29 would be moderate. The total amount of construction and the overall level of impact would be 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 similar to Alternative 3, and the local roadway infrastructure would not be sufficient to support 

2 construction vehicle traffic as the roadways became overly congested due to occupation of 

3 proposed residential areas being occupied and active commercial use.  BMPs would be identical 

4 to those outlined under Alternatives 1, 2 and 3. 

Under Alternative 4, additional trips from the proposed development would exceed the capacity 

6 of FM 84 and FM 406 by approximately 197%, thereby overwhelming he existing roadway 

7 infrastructure (Table 4.9.2). Traffic to and from the proposed boat club and boat ramp would be 

8 negligible compared to the overall traffic associated with th  ne  residential units and 

9 commercial facilities. Because the volume of traffic is substantially mo  than the existing 

capacity, substantial infrastructure improvements to the isting roadway netw  such as lane 

11 additions and intersection upgrades would likely be r quired.  Th  City of Denison and Schuler 

12 Development have indicated that such improvements ll be made or designed as required in 

13 compliance with TXDOT requirements.  Periodically dur g the phased development, traffic 

14 studies will be conducted for the Pres n H bor developm nt and surrounding roadway 

network, following TXDOT guidance and a  deemed ry  to monitor traffic infrastructure 

16 demands as the development pro resses (Schu r evelopment, 2011).    Although this analysis 

17 is confined to the roadway  adjacen o the prop sed development, additional traffic may have 

18 impacts as far away as veral miles articularly a ng Route 289 and approaching Highway 75. 

19	 Alternative 4 would result i  negligible incremental increase to patrons using regional airports 

and passenge ail ser s. 

21 The proj ct is in the prelim ary design stages; however, it is anticipated that sufficient parking 

22 would be in rporated into e proposed development final design following applicable City of 

23 Denison zoning quirem nts.  This parking would be located near the buildings and land uses 

24 that would be develop d including the residences, medical services, and hotel complex. 

Because existing roadway infrastructure in the area of the proposed development would not be 

26 sufficient to support additional traffic under Alternatives 2, 3, and 4, state roadway permitting 

27 requirements and associated studies will be required for the additional roadway infrastructure for 

28 the development.  It is anticipated that necessary additional roadway infrastructure will be 

29 constructed as needed. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.9.2 Water Treatment and Distribution 

2 Currently a City of Denison water line is located on FM 80 that could service the initial phase of 

3 construction.  As the development increases, additional infrastructure, including water lines and 

4 towers, would be constructed by the City of Denison for added redundancy and reliability (City 

of Denison 2011b). At this stage of analysis, the cost for providing water to the Preston Harbor 

6 Development is unknown; however, it is assumed that the infrastructure n ded to supply water 

7 to residents would be paid for by the developer.  For the purpose  of estimating the water 

8 demand for Preston Harbor Development in this section, it is assum d that the associated 

9 population would use water at the same rate per capita as the City of Deniso   This assumption, 

however, will provide an overly conservative assessme  because many of th  homes in the 

11 Preston Harbor Development will be occupied on o y a part-tim  basis, and the senior living 

12 housing would likely have only one or two individuals r h sehold. As discussed in Section 

13 3.9.3, the average water demand for the 2010 City of D ison population of about 24,300, 

14 adapted from Section 3.8.1, was 4.5 MGD r 1 allons per ca ta per day (gpcd), with a peak 

demand of 9 MGD or 372 gpcd (Howerton, 010). C m tive impacts to the City of Denison 

16 water treatment and distributio  system tha a dress the Preston Harbor Development (at 

17 completion) and the project d 2030 C y of Den on population are further discussed in Section 

18 5.9 

19 Alternative 1 – No Action 

While no velopment w ld occu nder this alternative on the conveyance land, development 

21 would p eed on the adjac t private property, which would increase demand and expand the 

22 distribution sy tem on the a acent private property.  These conditions are provided as a baseline 

23 for comparison to he ac n alternatives (Alternatives 2, 3, and 4).  Based on the 2030 Preston 

24 Harbor Developmen  population projected in Section 4.8.1, and the City of Denison water 

demands per capita noted above, the estimated average and peak water demands would be 

26 approximately 3.2 MGD and 6.4 MGD, respectively, on the private property.  Under Alternative 

27 1 the adjacent private property would not be annexed to the City of Denison and the private 

28 developer would provide a potable source of water for the residents of the Preston Harbor 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Development.  This added demand would require an increase in the City of Denison water 

2 treatment and distribution capacity of over 70%. 

3 Alternatives 2 through 4 – Land Conveyance with Varying Shoreline Development 

4 Under these alternatives, a water demand and distribution system would be utilized on the 

proposed conveyance property, private property water demand would increase significantly, and 

6 the distribution system would expand substantially.  Based on th  2030 Preston Harbor 

7 Development population, and the City of Denison water demands capita noted above, the 

8 estimated average water demand would be 3.4 MGD, and peak demand uld be 6.7 MGD in 

9 the Preston Harbor Development.  This added demand wo d require an incre  in the City of 

Denison water treatment and distribution capacity of ov r 75%, based on existing c cumstances, 

11 though when compared to the No Action Alternati  would nly require an additional 5% 

12 increase in capacity. Since the City of Denison has exce reatment and distribution capacity 

13 which could support a community four tim he size of the C y of Denison, the added demand 

14 that would result from these alternatives ould be ported by the existing treatment and 

distribution capacity. 

16 4.9.3 Wastewater Coll ction an  Treatme t 

17 As discussed in Section 9 4, the  are l  no WWTPs in the region that would have the 

18 ability to serve the Preston rbor Development.  Within the Little Mineral Arm watershed, 

19 there are alr dy a sign ant num er of septic systems supporting the existing wastewater load. 

Figure .1 presents the re rted septic system density within the Little Mineral Arm watershed 

21 as of the 1 90 Census (US CE, 2001), and Table 4.9.3 summarizes an estimated number of 

22 septic systems rrently l ated in the Little Mineral Arm watershed.  The Little Mineral Arm 

23 watershed has bee vided further into subsections in Table 4.9.3 to more closely assess 

24 potential impacts. Subsection 2, which currently consists mostly of the proposed conveyance 

land, the adjacent private land, and other private residential property on Grandpappy Point, 

26 contains the fewest septic systems.  In each alternative, the wastewater load on the properties 

27 associated with the Preston Harbor Development would increase significantly. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.9.3 
2 
3 Existing Septic System Count 

DRAFT
Septic System 

Density 
Subsections 

(see Figure 4.9.1) 

Area 
(square 
miles) 

Septic System 
Density 

(per square 
mile) 

Septic System 
Count Average 

Septic 
Count 

Low High Low High 

1-A 1.96 276 469 540 9 728 

1-B 1.69 123 275 208 466 337 

Subw rshed 1 Total 66 

2 6.47 11 23 71 149 110 

Subwater ed 2 Total 110 

3-A 2.14 123 275 64 589 427 

3-B 6.93 6 10 42 69 55 

3-C 6.24 2 9 144 106 

Subwatershed 3 Total 588 

Total 1,763 

Source: US E, 2001 

4 Alternative 1 Action 

5 While n  development wo d occur under this alternative on the conveyance land, development 

6 would pro d on the adjac t private property, which would require wastewater collection and 

7 treatment.  Wh  no feder  actions would occur, these conditions are provided as a baseline for 

8 comparison to the t n alternatives (Alternatives 2, 3, and 4). Because there is no proposed 

9 WWTP under Alternative 1, on-site sewage facilities (OSSFs) would be required to support all 

10 proposed development on the private parcel that produce wastewater.  Most of the planned 

11 residential properties are properly sized for septic systems, but other facilities, particularly those 

12 located on lands designated for commercial, office/mixed, and medical use, may have 

13 wastewater loads that are too large or not compatible with septic systems.  In these cases, larger 

14 TCEQ-permitted OSSFs may be installed. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 A total of approximately 7,035 residential dwelling units would be included in the Preston 

2 Harbor Development in addition to two community centers and a golf course.  The following 

3 assumptions were made to estimate the number of septic systems that would be installed under 

4 Alternative 1: 

 each single-family housing unit would require one septic system. 

6  each condominium complex would require an OSSF with cap ty equivalent to one 
7 septic system per unit. 

8  each apartment and/or townhome complex would req ire an OSSF with capacity 
9 equivalent to one septic system per unit. 

 land designated for commercial, office/mixed, o  medical use would re ire a TCEQ
11 permitted OSSF due to wastewater loads that e too large or not compatible with septic 
12 systems, and therefore would not be considere  in the sep  count. 

13  each community club would require one septic syst 

14  the golf club would require one sep c sy m 

Based on these assumptions, it is estimated t t the P ston bor Development would include 

16 about 7,038 additional septic s s  This in ases the total number of septic systems in the 

17 Little Mineral Arm watersh d to appr imately 8 00, representing a 500% increase over current 

18 conditions. Assuming n average stallation pri e of $10,000 per septic system, this would 

19 result in an additional cost f a roximately $70.4 million.  Preston Harbor Development would 

be responsible dinating stallation of septic systems for residents of the Preston Harbor 

21 Developm nt.  Section 4  further cusses the water quality impacts that may result from the 

22 additiona eptic systems. 

23 Alternatives 2 through  – Land Conveyance with Varying Shoreline Development 

24 A new WWTP would be constructed by the City of Denison on the north side of Lake Randell in 

conjunction with the Preston Harbor Development under Alternatives 2, 3, and 4 to service new 

26 residences and facilities and provide hook-up opportunities to existing residences and businesses 

27 that are currently on septic. The location of the planned WWTP is shown on Figure 3.7.3 of this 

28 EIS. Wastewater loads and a collection system would be introduced to the USACE conveyance 

29 property and would increase significantly on the adjacent private land. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 In the Preliminary Design Report for the proposed WWTP, it was estimated that the ultimate 

2 wastewater flow for the Preston Harbor Development would be approximately 1.75 MGD.  The 

3 WWTP would be constructed in three phases, each phase increasing the capacity by about 0.475 

4 MGD for an ultimate capacity of 1.9 MGD, sufficient to serve the Preston Harbor Development. 

If the service area were to expand beyond the Preston Harbor Development, the capacity of the 

6 WWTP would need to be increased accordingly.  The estimated cost for the proposed WWTP is 

7 $8.6 million, which would be paid for by the City of Denison (APAI  2007).  Note that the 

8 proposed WWTP would not discharge to Lake Texoma and that all p rmitting and monitoring 

9 requirements associated with construction and operation of the WTP w ld be in accordance 

with TCEQ regulations.  A discussion of the water quality mpacts of the prop sed WWTP can 

11 be found in Section 4.5. 

12 4.9.4 Natural Gas 

13 Under each alternative, the implementat n f Preston Har r Development would increase 

14 natural gas demand on the associated prop rties.  T ssess these impacts, future natural gas 

demand was estimated for the projected pop lati under each alternative.  As discussed in 

16 Section 3.9.5, the City of De son u d a total  483,525 MCF of natural gas in 2009 supplied 

17 by Atmos Energy (TRRC  2010) for mestic, co mercial, and industrial uses.  This equates to 

18 an annual natural gas demand 009 City of Denison population of 24,127 of 

19 approximately 20 MCF per c a. 

Alternati e 1 – No Act n 

21 Under this ternative, natur  gas demand would increase significantly on the adjacent private 

22 land. While n  develop ent would occur under this alternative on the conveyance land, 

23 development would ceed on the adjacent private property, which would require wastewater 

24 collection and treatment.  While no federal actions would occur, these conditions are provided as 

a baseline for comparison to the action alternatives (Alternatives 2, 3, and 4).  Based on the 2030 

26 Preston Harbor Development population projected in Section 4.8.1 and the City of Denison 

27 natural gas demand per capita noted above, the estimated additional annual natural gas demand 

28 would be approximately 342,000 MCF, representing a 70% increase over existing conditions. 

29 According to a Market Development Specialist with Atmos Energy, there is sufficient natural gas 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 supply and infrastructure at the City of Pottsboro transmission station to support this increase in 

2 population. Construction of new natural gas distribution lines would be necessary to convey the 

3 natural gas to the adjacent private land (Atmos Energy, 2011a). 

4 Alternatives 2 through 4 – Land Conveyance with Varying Shoreline Development 

Under these alternatives, natural gas demand would extend to proposed conveyance land and 

6 adjacent private land.  Based on the 2030 Preston Harbor Dev pment population of 

7 approximately 18,000 for these alternatives and the City of Deni atural gas demand per 

8 capita noted above, the estimated additional annual natural gas d mand w ld be approximately 

9 361,120 MCF, representing a 75% increase over existing co ditions, but only a % increase over 

the No Action Alternative. According to a Market Dev lopment Specialist with A mos Energy, 

11 there is sufficient natural gas supply and infrastruct  at the ity of Pottsboro transmission 

12 station to support this increase in population.  Constructio f new natural gas distribution lines 

13 would be necessary to convey the natu l s to the Prest  Harbor Development (Atmos 

14 Energy, 2011a). 

4.9.5 Electricity 

16 Under each alternative, e implemen ation of Pr ton Harbor Development would increase the 

17 electricity demand on as ciated per  T assess these impacts, future electricity demand 

18 was estimated for the proje d population under each alternative.  The Electric Reliability 

19 Council of exas (ER T) ma ges the flow of electricity throughout most of the state of 

Texas. he electricity load for Grayson County is projected to be 903 megawatts in the 2010

21 2011 year RCOT, 2010). his equates to an annual electricity demand for the projected 2010 

22 Grayson Coun y populati n of about 120,100, adapted from Section 3.8.1, of approximately 

23 7,519 watts per capi 

24 Alternative 1 – No Action 

Electricity demand would increase significantly on the adjacent private land.  While no 

26 development would occur under this alternative on the conveyance land, development would 

27 proceed on the adjacent private property, which would require wastewater collection and 

28 treatment.  While no federal actions would occur, these conditions are provided as a baseline for 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 comparison to the action alternatives (Alternatives 2, 3, and 4).  Based on the 2030 Preston 

2 Harbor Development population projected at 17,000 in Section 4.8.1, and the 2010 Grayson 

3 County electricity demand per capita noted above, the estimated additional annual electricity 

4 demand would be approximately 129 megawatts, representing a 14% increase over existing 

conditions. Since electricity service is deregulated in Denison, and residents could choose their 

6 electrical service provider from eight providers available in the area, it is reasonable to assume 

7 that these providers would be able to accommodate this increase in emand, if appropriate 

8 electrical infrastructure was in place. 

9 Alternatives 2 through 4 – Land Conveyance with Varying Shoreli e Development 

Under Alternatives 2-4, electricity demand would be ntroduced to the propose  conveyance 

11 property and the adjacent private land. Based on he 2030 Preston Harbor Development 

12 population of about 18,000 for these alternatives and the G son County electricity demand per 

13 capita noted above, the estimated addition l nual electricity emand would be approximately 

14 136 megawatts.  While this represents a 15% increa ver the e timated 2010-2011 electrical 

load presented above, it would only be a 1% incr se from the No Action Alternative. Since 

DRAFT
16 electricity service is deregula d in 

17 provider from eight provi ers availab

18 would be able to accom odate th

19 infrastructure was in place. 

4.9.6 So d Waste 

nison, a  residents could choose their electrical service 

in the are t is reasonable to assume that these providers 

 in demand, assuming that appropriate electrical 

21 As discuss  in Section 3.9  the TASWA landfill currently accepts 120,000 tons of MSW per 

22 year, including nstructi  wastes (TASWA, 2010).  Under each alternative, construction and 

23 future population a iated with the Preston Harbor Development would generate additional 

24 MSW. 

In 2009, the average American generated about 4.34 lbs of MSW per day (EPA, 2009).  When 

26 considered in conjunction with the 2010 City of Denison population of approximately 24,300, 

27 adapted from Section 3.8.1, the City of Denison produces approximately 19,260 tons of MSW 

28 annually which is subsequently discarded at the TASWA landfill. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternative 1 – No Action 

2 Under this alternative, no MSW would be generated on the proposed conveyance land. 

3 Construction on the adjacent private land would include approximately 7,035 residential units 

4 ranging in size from 1,800 square feet (ft2) to 15,000 ft.2 Based on the nation-wide weighted 

average residential construction waste generation rate of 4.39 pounds per square feet (lb/ft2) 

6 (EPA, 2003) and a total of 13.5 million ft2 of residential units, approximately 52,200 tons of 

7 waste would be generated during residential construction under A ernative 1.  Additional 

8 development would include the construction of a golf club, commerci  and office/mixed use 

9 facilities, medical offices, and medical service facilities.  The ation-wide we hted average non

residential construction waste generation rate is 4.34 lb ft2 (EPA, 2003). T ugh land-use 

11 acreage has been provided for this non-residential inf structure, th  size of associated buildings 

12 is still unknown; therefore, the total amount of construc n w te that may be generated cannot 

13 be effectively estimated.  Additionally, specific details regar ng the 20-year construction period 

14 are not available, therefore construction in nsi y annot be pre cted at this time.  Regardless, 

the assumption can be made that the am unt of w  that would be generated during 

16 construction of Preston Harbo  Developme nder Alternative 1 would be minimal in 

17 comparison to the 120,000 t ns per y r currently accepted by the TASWA landfill. 

18 Based on the 2030 popu ion of 1  p ted in Section 4.8.1, and the nation-wide average 

19 waste generation rate per c a of 4.34 lb/day, development of the private property would 

generate app ximately 4 200 lb  of MSW per day, or 13,553 tons annually under Alternative 1.  

21 This wo d increase the am unt of waste TASWA landfill accepts by 11.3%.  Based upon the 

22 current life xpectancy of th  landfill, this moderate increase in solid waste generation could be 

23 accommodated   Addition y, a permit could be acquired which would allow the TASWA to 

24 double the height o h andfill, thus providing extra capacity. 

Alternatives 2 through 4 – Land Conveyance with Varying Shoreline Development 

26 Under Alternatives 2-4, significant construction would occur on the proposed conveyance land 

27 and the adjacent private land. As further delineated in Section 4.8.1, approximately 7,480 

28 residential units ranging in size from 1,800 ft2 to 15,000 ft2 would be included in the Preston 

29 Harbor Development.  Based on the nation-wide weighted average residential construction waste 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 generation rate of 4.39 lb/ft2 and a total of 25 million ft2 of residential units, approximately 

2 54,900 tons of waste would be generated during residential construction under Alternatives 2, 3, 

3 and 4 (EPA, 2003). In addition to this non-residential infrastructure, a hotel would be 

4 constructed.  As in Alternative 1, information necessary to effectively estimate the total amount 

of construction waste that may be generated in Alternatives 2, 3, and 4 is unknown.  Regardless, 

6 the assumption can be made that the amount of waste that would be generated during 

7 construction of the Preston Harbor Development under Alternatives , 3, and 4 would be 

8 minimal in comparison to the 120,000 tons per year currently bein ccepted by the TASWA 

9 landfill. 

Based on the 2030 population of about 18,000 and the nat n-wide average waste neration rate 

11 per capita of 4.34 lb/day, Preston Harbor Developme  would gen ate approximately 78,363 lbs 

12 of MSW per day, or 14,301 tons annually under Altern ves through 4. This would increase 

13 the amount of waste accepted by TASWA by 12.0%.  Based  the current life expectancy of the 

14 landfill, this increase in solid waste genera on c ld be accomm dated.  Additionally, if landfill 

space was constrained, a permit could be ac uired th  w d allow the TASWA to double the 

16 height of the landfill, thus providi  extra capa t 

17 4.9.7 Ground and Tr fic Safety 

18 Under Alternative 1, the diti n of the Preston Harbor Development on the adjacent private 

19 land could res pproxi te 8% increase in residents within the six counties surrounding 

Lake Tex ma.  This incr e in po lation for the surrounding area would result in a potential 

21 increase traffic accidents   Under Alternatives 2, 3, and 4, development on the conveyance 

22 property wo d result in an pproximate increase of 1,875 residents in addition to the increase 

23 resulting under A rnati  1. The increase in population would result in a potential increase in 

24 traffic accidents. DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.9.8 Construction Safety 

2 Under each alternative there would be an increase in the short-term risk associated with the 

3 construction of the Preston Harbor Development. Construction contractors would be required to 

4 establish and maintain safety programs that would provide protection to their workers and limit 

5 the exposure of their personnel to construction hazards. 

6 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.10 PUBLIC LANDS 

2 As discussed in Section 3.10, public lands are areas the general public may access for outdoor 

3 activities and where permits or memberships are not required.  Most State and Federally 

4 managed public lands are open for public recreational use at Lake Texoma.  USACE owns 

108,753 acres of land surrounding Lake Texoma that are available for public use and managed 

6 by several State and Federal agencies including the USACE, USFWS, S ate of Oklahoma, and 

7 the State of Texas (USACE, 2008c). 

8 Under Alternatives 2, 3, and 4, the majority of the proposed conveyance la d would be entered 

9 into a public-private partnership between the City of Deni n and Schuler Devel ment (Preston 

Harbor Development).  Impacts to public land under ach alternative were evaluated to address 

11 public scoping meeting concerns in addition to NEPA quir ments.  Comments and concerns 

12 received regarding public lands included the loss of land ailable for public use, specifically 

13 land located along accessible shoreline. 

14 Alternative 1 – No Action 

Under Alternative 1, no dir t impact would occ  on public lands, as USACE land would not be 

16 conveyed to the City of Denison and would remai  available for public use. However, the close 

17 proximity of the private d elop ent on the a jacent land could increase the number of people 

18 on the 635 acre ted along he shoreline. This is in part due to the increased accessibility to 

19 the public l nd, as discus d in Lan  Use (Section 4.3) and Recreation (Section 4.11). 

Alternati s 2 through 4  Land Conveyance with Varying Shoreline Development  

21 Under Alternativ  2, 3  and 4, 535 acres of public land previously available for recreational 

22 activities would be permanently converted to private land.  The majority of the proposed 

23 conveyance land would become privately owned and used for a variety of residential, 

24 commercial, and recreation purposes resulting in direct and long-term decrease in public land. 

However, 100 acres of the conveyance land would be retained by the City of Denison as a public 

26 park and boat ramp available for public recreation as discussed in Section 4.11.  
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 While the 100 acres of the city park would be public land, it would also no longer be federally

2 owned public lands. The following analyses focus on the impact of the conveyance land to 

3 federally-owned public land. Federally-owned public land surrounding Lake Texoma would 

4 decrease from 108,753 acres to 108,116 acres, resulting in a net loss of approximately 0.6%.  As 

5 shown in Table 4.10.1, the proposed conveyance would reduce available Federal public land on 

6 Lake Texoma from 32,572 acres to 31,937 acres in the State of Texas, resulting in a net loss of 

7 1.9% of Federal public lands available to Texas residents on Lake Te ma.  However, when 

8 specifically addressing the area directly impacted by these alternativ available Federal public 

9 lands of Little Mineral Arm would experience a 40.3% de ease in deral public lands. 

10 However, 32,572 acres of Federal public lands would re ain available on ake Texoma in 

11 Texas. 

12 Table 4.10.1 
13 
14 Impacts to Acreag  of Federal Pu lic Lands 

DRAFT
Public Land 

Exi ing Feder 
Pu ic Lan 

( r 

Proposed 
F eral Public 
Land (acres) 

Net Change to 
Federal Public 

Land 

Lake Texoma (Okl homa) 76, 1 76,181 0 % 

Lake Texom (Texas) 32,57 31,937 - 1.9% 

Lake Texoma (Little Mi  Arm) 1,575 950 - 40.3% 

ke Texom Overall) 108,753 108,118 - 0.6 % 

Sou e: WESTON, 2011 

15 It should be oted that som Federal public lands currently have restrictive leases that limit 

16 accessibility for e gen al public. Approximately 3,362 acres of Federal public lands are 

17 limited to special int st groups such as the YMCA, Boy Scouts, or other youth groups and are 

18 not accessible to the general public and approximately 175 acres of federal public land operate 

19 under private leases as a private club. Table 4.10.2 details the overall impact to accessible 

20 Federal public land acreage.  Due to the quantity of accessible Federal public lands, these 

21 impacts are similar to those previously presented for all Federal public lands.  However, these 

22 impacts to accessible Federal public lands become slightly more substantial when taking into 

23 consideration the localized impact on publicly accessible Federal lands.  Of the 1,575 acres of 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Federal public land on Little Mineral Arm, approximately 178 acres are leased by special interest 

2 groups or operate as private clubs.  The conveyance of 635 acres of Federal public lands on Little 

3 Mineral Arm is moderate, with a net decrease of 45.5% of accessible Federal public land on 

4 Little Mineral Arm.  However, 29,551 acres of accessible Federal public lands on Lake Texoma 

5 in Texas would still remain.  It should be noted these alternatives would have no effect on 

6 assessable Federal public lands in the State of Oklahoma. 

7 Table 4.10.2 
8 
9 Impacts to Acreage of Accessible Federal ublic L nds1 

Source: WESTON, 2011 
1 Quasi-public lands, or those leased p erest groups,  been removed from the federal public lands calculation and 
are not considered accessible to th eneral pub 

10 As described in Sectio 11, Lake T xoma suppo s a variety of recreational activities including 

11 use of public shorelines an  be hes. Some of these beaches may only be accessible from the 

12 water and do ve form  access from inland areas.  Under Alternatives 2, 3 and 4, 

13 approxim ly 9.4 miles o  Federal blic land shoreline (at elevations equal to or exceeding 619 

14 ft NGVD  would be perma ently converted to private property.  Overall decrease in federal 

15 public land s relines is sim lar to those for the loss of Federal public land.  The net decrease of 

16 Federal public lan  shor ne would be 1.7% from the reported 585 miles (USACE, 1996b).  The 

17 proposed conveyance of 635 acres of Federal public land would reduce the available Federal 

18 public land shorelines on Lake Texoma in the State of Texas by 2.7%.  Localized impacts of 

19 these alternatives on available shoreline to Federal public land off of Little Mineral Arm would 

20 be moderate with a net decrease by 44.5%.  Impacts to the Lake Texoma shoreline are discussed 

21 in Section 4.3.1, while impacts to pocket beaches are discussed in Section 4.11.6. Additionally, it 

22 should be noted that portions of this property, although considered private, would remain open to 

DRAFTPublic Land 
Existing Public 

Land (acres) 
roposed Public 
Land (acres) 

Ne hange to 
Publ  Land 

Lake Texoma (Oklahoma) 75,831 7 831 0 % 

Lake Texoma (Texas) 29,384 28,749 - 2.2% 

Lake Texoma (Little Mineral Arm) 1, 7 2 - 45.5% 

Lake Texoma (Overall) 05,215 104,580 - 0.6% 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 the public for recreation purposes including golfing, hiking, biking, boating, and swimming. 

2 Additional information regarding recreational use of the property is provided in Section 4.11. 

3 4.11 RECREATION 

4 Lake Texoma supports a variety of recreational activities including boating, fishing, horseback 

riding, hunting, golfing, wildlife observation, photography, hiking, cam ing, and picnicking. 

6 Approximately 5.8 million people visit the lake annually from Texas nd Oklahoma (USACE, 

7 2007). 

8 Lake recreation activities occur on a variety of land-use an  shoreline designa ns. Impacts to 

9 recreation activities include water-based recreation, l d-water-interface-based re reation, and 

land-based recreation. Land-based recreation include all recre ion on land, while land-water

11 interface-based recreation includes recreation on shorelin nd immediate lake waters.  Water

12 based recreation includes all recreation on r 

13 4.11.1 Recreation Visitation 

14 Recreational visitors to Lak  Texo a includ residents from Collin, Cooke, Dallas, Delta, 

Denton, Fannin, Grays n, Hopkins  Hunt, Lam Montague, Rockwall, Tarrant, and Wise 

16 Counties in Texas.  Due  read y availa ghway and interstate access (Interstate 35 and 

17 Highway 75), the lake freq tly experiences visitors from the Dallas/Fort Worth Metroplex 

18 area.  In 20 6, visitors ent ov  90 million hours at the lake; and total visitation hours has 

19 remain  consistent since 2 6 (USACE, 2009b). 

Alternative No Actio 

21 Under Alternative  both adverse and beneficial impacts to recreation visitation would be 

22 expected. These impacts would not be appreciable and indirect. While the entire proposed 

23 conveyance land would remain available to the public for existing recreational uses, no 

24 additional recreation opportunities would be created on the proposed conveyance land.   

However, additional recreation opportunities would be created on adjacent private lands with 

26 limited public access.  One 18-hole golf course (approximately 177 acres), a golf club house site 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 (approximately 16 acres), open space (approximately 579 acres), a community center (11 acres), 

2 and inland lakes (109 acres) would be available on the adjacent private property as shown in 

3 Figure 2.2. For a fee, the golf course and associated club would be available for public use; the 

4 community center, inland lakes, and open space for hiking would be available only to residents 

of Preston Harbor Development.  The addition of these recreation opportunities on the adjacent 

6 private land would minimally increase visitation to the proposed conveyance property and the 

7 Lake Texoma area.  Moreover, the addition of residents on adjacent pri ate land may increase 

8 recreation visitation on the proposed conveyance property and the lak 

9 Alternative 2 – Land Conveyance without Shoreline Development 

Under Alternative 2, changes in the type of visitation t he proposed conveyance l nd would be 

11 significant and long-term. The proposed conveyan  land w uld no longer be available for 

12 hunting. While accessibility would be greatly reduced, hi g, biking, and bird watching would 

13 be available on the proposed hike and b k ails and from City of Denison public park. 

14 Additionally, two 18-hole golf courses ould be ailable on portions of the proposed 

conveyance land and the adjacent private prop rty   As described under Alternative 1, recreation 

16 visitation on the proposed nvey ce prope  and the lake may also increase due to the 

17 additional residents assoc ted with d elopment adjacent private land. 

18 Alternative 3 – Land C ve ance with Limited Shoreline Development 

19 Under Alter ative 3, si lar sign ficant and long-term increases to recreation visitation to the 

propose  conveyance land would be expected as under Alternative 2.  However, recreation 

21 visitation w uld further incr se due to the addition of the boat club and associated boat docks 

22 and slips on th horeline djacent to the proposed conveyance land.  The increase in visitation 

23 under Alternative 3 uld be minor and most likely limited to Little Mineral Arm because the 

24 boat club and associated boat docks and slips would be private and restricted for general public 

use. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternative 4 – Land Conveyance with Modified Shoreline Development (Proposed 
2 Action) 

3 Under Alternative 4, recreation visitation to the proposed conveyance land would be expected to 

4 further significantly increase due to the addition of a public park and boat ramp operated by the 

City of Denison. Under this alternative, the hotels and conference center, boat docks and slips, 

6 boat ramps, boat club, and shopping opportunities would be open to the public.  Although the 

7 beach area associated with the hotel cove would be available for use on  to the hotel guests, an 

8 increase in the number of additional recreation users to Little Min ra  Arm and Lake Texoma 

9 would be expected. Further discussion regarding use of the public boat mp is provided in 

Section 4.11.4. 

11 4.11.2 Land-Based Recreation 

12 Land-based recreation includes activities such as hunting  golfing, horseback riding, wildlife 

13 watching, photography, hiking, camping, d p icking.  The jority of land-based recreation 

14 areas at Lake Texoma offer both land-bas d recrea  opportunities as well as land-water

interface-based recreation opportunities.  Imp cts o land-based recreation for the conveyance 

16 land under each alternative a  descri d below. 

17 Alternative 1 – No A ion 

18 No direct impact  t  recreati  activities are expected on the proposed conveyance land under 

19 Alternative . The prop ed con yance land would remain open to the public for recreational 

activitie  including hiking  wildlife observation, photography, hunting, and picnicking. 

21 Recreationa se of the prop ed conveyance land may increase indirectly due to the increase in 

22 residents and vis rs to r reation facilities on adjacent private lands.  The increase in residential 

23 development on adj nt private lands may also result in an increase in the recreational use of 

24 the proposed conveyance land due to the ease of access to the proposed conveyance land by 

nearby residents and guests. 

26 Recreational use of adjacent private lands would significantly increase under Alternative 1 as a 

27 result of the construction of an 18-hole, public golf course with club facilities, hiking trails, and 

28 open space.  Increased recreation use on adjacent private lands may also result from the 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 construction of an additional lake, including a swimming beach and community center facility. 

2 However, a fee or membership requirement may be associated with use of these amenities, or use 

3 may be restricted to residents and/or guests of the development. 

4 Short-term indirect impacts to the recreational use of the proposed conveyance land may be 

expected under this alternative due to the construction activities on the adjacent private lands. 

6 Noise and air quality issues related to construction activities may ate an undesirable 

7 atmosphere for leisure activities on the proposed conveyance land, i luding fishing along the 

8 shoreline and use of pocket beaches.  Future hunting opportunitie ould so be restricted owing 

9 to nearby development on adjacent private lands and related s fety considera ns. 

Alternatives 2 through 4 – Conveyance Land w h Varying Shoreline Development 

11 Under Alternatives 2 through 4, moderate benefits are e ec d to land-based recreation on the 

12 proposed conveyance land above elevation 645 ft NGVD.  lthough the proposed conveyance 

13 land would no longer be accessible to the public hunting, th  use of land-based recreation 

14 facilities constructed on the proposed convey nce lan  wo  be available for other recreational 

activities. Construction of the lic golf cou  (on proposed conveyance land and adjacent 

16 private land), the additiona  inland la , and hik g trails available for use by the general public 

17 would create new recre on opportu ties and resu  in increased recreation use. 

18 Under Alternative 4  public p k use would be expected to increase due to the installation of a 

19 public park n the prop d conv ance property maintained by the City of Denison.  The park 

is expe d to be approxim ly 7 acres (including 3 acres for parking) and would be open to the 

21 general pub c for recreation  use including open space (100 acres), trails, picnic facilities, and 

22 playgrounds. T  locatio  of the park is shown on Figure 2.5.  The exact acreage and design of 

23 the park would requ pproval by the City of Denison City Council.  

24 4.11.3 Land-Water Interface-Based Recreation 

Land-water-interfaced-based recreation (also referred to as “water’s edge recreation”) activities 

26 in and around the proposed conveyance land include fishing, swimming, and boating.  Access to 

27 these activities and the lake is primarily through boat-handling facilities (ramps and docks) and 

28 associated parking lot structures.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 As indicated in Section 3 of this EIS, SEE collected field observations of the visitation levels at 

2 nine selected recreational land-water-interface-based facilities near the proposed conveyance 

3 land over 3 weekends during the summer of 2009 (see Tables 3.11.5 through 3.11.14). 

4 Information derived from the 2009 observations serves as the baseline data for evaluating 

potential impacts to recreational uses of the proposed alternatives in this EIS.   

6 Alternative 1 – No Action 

7 Alternative 1 would not impact land-water-interface-based recr nal activities currently 

8 provided at Lake Texoma.  No land would be conveyed, and no cha es to the SMP or 

9 moratorium would occur.  Additionally, Alternative 1 w uld not add or rem ve any fishing 

areas, public swimming beaches, or boat-handling facil ies and associated parking ot structures 

11 within or outside the proposed conveyance land.  The  faciliti  would remain open for public 

12 use and visitation, as they do under existing conditions.   

13 Alternative 2 – Land Conveyance wit out oreline Dev lopment 

14 Alternative 2 would not impact land-water nter aced-based recreational facilities currently 

provided at Lake Texoma.  A thoug  land wou be conveyed down to elevation 619 ft NGVD 

16 with deed restrictions be ween elevat ns 619 ft a d 645 ft NGVD, no changes to the SMP, and 

17 no deviation from the ex ing mo oriu ld occur.  Therefore, existing fishing, swimming, 

18 and boat-handling facilities  associated parking lot structures in the area would remain in 

19 place, and y develop nt alon  the shoreline would be restricted by the existing SMP and 

morator m.   

21 Direct impac  would occu  relating to the accessibility of the general public to enter and use 

22 much of the prop sed onveyance land.  With the exception of publicly-accessible areas 

23 described in this EIS, accessibility of the conveyance land would be restricted and limited to 

24 private landowners. 

Potential indirect impacts to fishing, swimming, and boat-handling facilities and associated 

26 parking lot structures may occur as a result of the increase in residents and visitors to the 

27 proposed development.  However, the additional residents and visitors are not anticipated to 

28 substantially exceed visitation rates at facilities beyond what was observed in 2009 (SEE, 2011). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Those facilities that exceeded capacity (one fishing pier and three boat ramp parking facilities 

2 over Labor day weekend, and two boat ramp parking facilities over the July 4th weekend), are 

3 expected to continue to surpass capacity during the busiest times of the year regardless of the 

4 proposed development’s status, and would not be able to accommodate additional visitors. 

Visitors discovering that their destination facility is operating at full capacity during these times 

6 would likely seek out similar use facilities around the lake.  All alternate available fishing areas, 

7 swimming beaches, and parking facilities were well below capa ty during the 2009 

8 observations; therefore, it is anticipated that although increases in  levels may occur, the 

9 increase shifted to other facilities would not likely result i  overcap ity issues on those 

facilities. 

11 Alternative 3 – Land Conveyance with Limite  Shoreline evelopment 

12 Unlike Alternatives 1 and 2, Alternative 3 would direc  impact land-water-interface-based 

13 recreational facilities currently provided Lake Texoma   Alternative 3 would include 

14 conveyance of the USACE land to eleva on 619  NGVD w th deed restrictions between 

elevation 619 ft NGVD and 645 ft NGVD, n  cha ges to the SMP, but the lifting of the 2005 

16 moratorium for portions of th shor ine adjac t to the proposed conveyance land.  Proposed 

17 development within the oposed co veyance la d under Alternative 3 includes single-family 

18 homes, townhomes, hote  golf cl , p ce  inland lakes, and a pump station.   

19 Approximately red boa  docks (19 units each) and 78 private boat slips are proposed for 

developm t within the p posed nveyance land along the shoreline.  The increase in boat 

21 slips and oat docks would crease the number of boats on the lake potentially impacting lake 

22 carrying capa ty.  Boat carr ing capacity increases are discussed in Section 4.11.5.   

23 Fourteen pocket be h s are located along the eastern shoreline of the Little Mineral Arm, and 

24 public access could be significantly impacted by the proposed conveyance (for a discussion of 

pocket beach impacts, see Section 4.11.6).  The increase in users derived from the new 

26 development would likely not exceed capacity of the public swimming beaches even if the new 

27 users decide to use one of the existing public swimming beaches rather than the proposed 

28 hotel/conference area beaches. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 No public swimming, fishing areas, or boat ramp parking facilities would be removed as a result 

2 of Alternative 3. Impacts to fishing piers are not anticipated as a result of the actions proposed 

3 under Alternative 3. Potential indirect impacts to developed public swimming and fishing areas 

4 would be the same as those presented under Alternatives 1 and 2.   

Alternative 4 – Land Conveyance with Modified Shoreline Development (Proposed 
6 Action) 

7 Alternative 4 would not directly impact fishing areas (piers), as f ing areas are not being 

8 removed or added as a result of the actions proposed under this al rnativ  however, impacts are 

9 likely to occur to public swimming beaches and boat handli g facilities and sociated parking 

lot structures. Alternative 4 includes the conveyance of and with deed restriction  revising the 

11 existing SMP, and lifting the moratorium within the p oposed con eyance land of Lake Texoma. 

12 As a result, new boat ramps, boat slips, a boat club, w  golf courses, inland recreational 

13 opportunities, hike and bike trails, a hotel/conference nter, single-family homes, and 

14 townhomes are proposed for development. 

Alternative 4 includes development within an  ad cent to most existing pocket beaches in the 

16 conveyance area (for a disc sion o  pocket be h impacts, see Section 4.11.6).  Additionally, 

17 the existing available sw mming bea h area for r dents and visitors would increase under this 

18 alternative. The increase  use  derived  the new development would likely not exceed 

19 capacity of the public swimm g beaches, even if the new users decide to use one of the existing 

public swimming beach  rather t  the proposed hotel/conference area beaches.   

21 Alternativ  4 also includes he development of three additional boat-ramps and associated 

22 parking lot str tures.  Thi  increase in boat ramps and associated parking lot structures would 

23 increase the num r  available boat launching facilities within Little Mineral Arm and 

24 potentially alleviate the exceeded capacity conditions observed at existing boat ramp parking 

facilities over the two holiday weekends in 2009 (SEE, 2011).  An increase in boat slips and boat 

26 docks would increase the number of boats expected to be on the lake at any one time, potentially 

27 impacting lake carrying capacity.  Boat carrying capacity impacts are discussed in Section 

28 4.11.5. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Potential indirect impacts to fishing areas would be the same as those presented under 

2 Alternatives 1, 2, and 3. 

3 Mitigation 

4 Mitigation measures for land-water-based recreation under Alternatives 3 and 4 are limited. 

Alternative 4 introduces the construction of three boat ramps and associated parking lot 

6 structures for public use.  This would increase existing available fa ities for residents and 

7 visitors and likely alleviate the burden on existing boat ramps  associated parking lot 

8 structures in the area.   

9 4.11.4 Water-Based Recreation 

For the purposes of this EIS, water-based recreation fo ses on b ating and includes the different 

11 types of boating activities, boat numbers, and boating nsities present at Lake Texoma. 

12 Evaluated boating activities occurring on t

13  Pleasure/power boating 
14  Sail boating 

 Waterskiing/tubing 
16  Fishing 
17  Jet skiing/Perso l Watercraf 
18  Canoeing/kayaki 

DRAFT
 include the fo wing: 

19 As indicated in S tion 3, es ation of baseline water-based recreation was accomplished by 

field obser tions (boat unts, b t densities, and boating activities) conducted in June, July, 

21 and Sep mber of 2009 (see Appendix I).  Boat counts were used to calculate boat densities for 

22 both the enti  lake and Des nated Lake Areas (DLAs).  This information is the baseline data to 

23 which the water sed re eational activities will be compared.  As noted in Section 3, the lake 

24 was broken into 12 s arate DLAs in an attempt to capture variations in boating densities across 

the lake typically found in boating recreation, as identified as a potential concern in the scoping 

26 report public comments.  DLA 7, Little Mineral Arm, is directly adjacent to the proposed land 

27 conveyance. 

28 It should be noted that impacts as a result of the Proposed Action cannot be evaluated with 

29 certainty for each DLA because the ultimate destination of additional boats originating from the 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 conveyance area is unknown.  Because the Proposed Action and associated development would 

2 generate additional boating facilities only within DLA 7, it can be inferred that all additional 

3 boats resulting from the Proposed Action must spend time in DLA 7 before (or if) they disperse 

4 to other areas of the lake. Therefore, the impacts discussed in this section will focus on DLA 7 

5 during its peak use on 4 July 2009. 

6 Section 1052.22 of NEPA allows for incomplete or unavailable inf mation (data gaps). 

7 Therefore, pursuant to Section 1502.22, the government must mak  the following available 

8 within the EIS: 

9  a statement that such information is incomplete unavailable; 

10  a statement of the relevance of the incom ete or unav ilable information to 
11 evaluating reasonably foreseeable signific t adver  impacts on the human 
12 environment; 

13  a summary of existing credib  scientific evide e which is relevant to 
14 evaluating the reasonably for eeab ignificant a verse impacts on the 
15 human environment, and 

16  the agency's evaluati  of such imp t  based upon theoretical approaches or 
17 research method  genera y accepte  in the scientific community.  For the 
18 purposes of th  section, easonably foreseeable" includes impacts which 
19 have catastr phic conseq nces, even if heir probability of occurrence is low, 
20 provided that he anal s of acts is supported by credible scientific 
21 evidence, is not  on pure conjecture, and is within the rule of reason. 

22 Based on th  require nts, the ta gaps associated with water-based recreation are the result 

23 of uncer inties and unavai ble published data on which way water craft may travel and how far 

24 they may t vel outside of D A 7.  Determining the percentage of boats that would travel to each 

25 DLA is not qu ifiable in ny reliable scientific manner.  In such cases, NEPA allows for a best 

26 credible estimation n attempt to fill such data gaps.  Where possible, this EIS attempts to 

27 estimate the ultimate destination for additional boaters emanating from DLA 7; however, 

28 impacts discussed in this section are based on data from DLA 7 during its peak use on 4 July 

29 2009. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternative 1 – No Action 

2 Under Alternative 1, water-based recreational activities at and within Little Mineral Arm in Lake 

3 Texoma would not be impacted.  No land would be conveyed, and no changes to the SMP or 

4 moratorium would occur.  However, potential impacts to water-based recreational activities may 

occur as a result of the increase of residents and visitors on the adjacent private land to the 

6 proposed development.  The additional residents and visitors associat d with the proposed 

7 development on the adjacent private land are not anticipated to substa tially exceed usage rates 

8 of the lake beyond what was observed in 2009.  Additionally, A erna e 1 would not add or 

9 remove any facilities that provide boat access to the lake  As a result, ose facilities that 

exceeded capacity (three boat ramp parking facilities ov r Labor day weeken  and two boat 

11 ramp parking facilities over the July 4th weekend w hin DLA 7)  are expected to continue to 

12 surpass capacity during the busiest times of the year reg rdle of proposed development status 

13 and would not be able to accommodate additional visito   However, visitors discovering 

14 destination facilities operating at full capa ty ld likely seek ut other nearby facilities, and 

because all alternate facilities were well b ow cap i y during the 2009 observations, it is 

16 anticipated the increase would n t likely resu  i overcapacity issues on those facilities or the 

17 lake. Therefore, it is expec d that w ter-based ecreation would continue to operate at current 

18 levels of service. 

19 Alternative 2 – Land Con yance without Shoreline Development 

Similar to Alternative 1  Alterna e 2 would not directly impact water-based recreational 

21 activities t and within Little Mineral Arm.  Although land would be conveyed down to elevation 

22 619 ft NGV  with deed r trictions between elevation 619 ft NGVD and 645 ft NGVD, no 

23 changes to the SMP or d iation from the existing moratorium would occur.  In addition, indirect 

24 impacts similar to A ernative 1 are expected under Alternative 2, and water-based recreation 

would continue to operate at current levels of service. 

26 Alternative 3 – Land Conveyance with Limited Shoreline Development 

27 Alternative 3 would include conveyance of USACE land to elevation 619 ft NGVD with deed 

28 restrictions, no changes to the SMP, and lifting of the 2005 moratorium.  Due to the deviation 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 from the existing moratorium, construction of private boat docks would be allowed in areas 

2 designated as limited development.  A maximum of approximately 247 private boat slips (13 

3 covered boat docks 19 units each) and 78 uncovered private boat slips are proposed for 

4 development within the proposed conveyance land along the shoreline.  This would introduce a 

maximum total of 325 additional boat slips within DLA 7 (Little Mineral Arm).   

6 Boat Counts 
7 This projection was made by applying the peak BAOT method used for omparing observed boat 

8 counts and densities to those expected (methods are described Appe ix I). Accordingly, a 

9 maximum increase of 81 boats is projected as a result of the additional boat ps proposed under 

Alternative 3. This would bring the peak number of bo s observed over the usiest holiday 

11 weekend/time (July 4th/afternoon) within DLA 7 to 1  boats. A suming boating use patterns 

12 remain consistent with those observed in 2009, the pe  non h liday boat count within DLA 7 

13 would be an additional 43% of  boats. The peak number o oats observed over non-peak days 

14 and times within DLA 7 would be 93 boats 

Boat Counts by DLA 
16 As previously discussed, deter  the perc age of boats that would travel to each DLA is 

17 not quantifiable in a reli le mann  Howe r, the following best credible estimation is 

18 provided for the ultima  destination or additional oaters emanating from DLA 7.   

19 The most commo  method d to measure the economic value associated with water-based 

recreation i  the travel st mod   It is based on the travel costs and travel time required to 

21 engage a recreational ac ity, while accounting for the next best use of an individual’s time 

22 and the oth  available recr tional alternatives.  Since this method is survey based, it is often 

23 time and labor i nsive t  employ, and a commonly-utilized alternative to measuring recreation 

24 value relies on a ca pecific and well-informed transfer of benefits from existing travel cost 

literature. Several travel cost model studies show an average boating day value range from $47

26 $87. For the purposes of this study, the value of $50 is used as an appropriate daily value target.   

27 Boat fuel usage is measured in gallons of fuel burned per hour.  Travel distance is variable 

28 because of many factors like wind, currents, wind waves, swells, and other unfixed constants.  It 

29 is estimated that the average recreation boat operating at optimum levels uses approximately 10 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 gallons of fuel per hour. With an average marine gasoline cost of approximately $5/gallon, a 1 

2 hour round trip would be valued at $50. That means that an average boater would travel up to 

3 1/2 an hour from launch to point before turning around for its return trip.  It is anticipated that an 

4 average boat speed of 10 miles per hour (MPH) is appropriate for Lake Texoma.  At that rate, an 

5 average boat will travel up to 5 miles for its desired destination. 

6 It is anticipated that the majority (75%) of boats launching from DLA 7 ill stay there (due to 

7 cost), and that the number of boats emanating from DLA 7 will decrea  as distance from launch 

8 point increases.  Boaters leaving DLA 7 must traverse DLA 8 b ore e ring any other DLA, 

9 such that DLA 8 would be impacted by all the new boats emanating from D A 7 (25%).  It is 

10 estimated that approximately half of those boats that enter d DLA 8 from DLA 7 ould continue 

11 into DLA 9 (15%) and that only a small percentage f boats lau hing from DLA 7 (less than 

12 5%) would travel beyond DLA 9 based on travel cost m delin  It is anticipated that boat usage 

13 patterns would continue to peak during the afternoons of m r holiday weekends, as seen with 

14 field observations in 2009. 

15 Density Analysis 
16 Boat density is expressed as a es p  boat. Fe er acres per boat equates to a higher density of 

17 boats in a given area. The addition of 1 boats on he entire approximate 81,965-acre lake would 

18 result in a decrease of 17 acre t lake-wide; therefore, the average impact to boat 

19 density lake-wide as a resul  Alternative 3 would be negligible. The projected boat density in 

20 DLA 7 will b  analyz d rather n the other DLAs because each additional boat would spend 

21 some tim  in DLA 7 as the  leave an  return to the additional boating facilities.  

22 Table 4.11.1 hows pre-dev lopment and projected post-development boating densities within 

23 DLA 7 for Altern tive 3 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.11.1 
2 
3 Pre- and Post-Development Boating Densities within DLA 7 
4 (Alternative 3) 

DRAFT
Boat Densities within DLA 7 

Peak # of Boats 
DLA Surface 
Area (Acres) 

Bo  Density 
cres/ Boat) 

Pre-Development 118 1,974 17 

Post-Development 199 1,974 1 

Source: SEE, 2011 

Notes: Peak number of boats observed late afterno  on 4 July 2009.  

DLA surface area based on water level during th ield observations in 2009. 


5 The increase in the number of boats within DLA 7 is pro cted  reduce available acres from 17 

6 to 10 acres per boat during peak use times.  This resulting bo  density would have the following 

7 impacts during peak use (July 4, late aftern on) 

8  The acres per boat required for waters ing w thin DL  7 would fall below the minimum 
9 standard for area needed afely wate k in 5 out of 5 high area standards and 3 out of 

10 5 low area standards 

11  The acres per b t required f r pleasure/p wer boating within DLA 7 would fall below 
12 the minimum sta dard for d to safely power/pleasure boat in 4 out of 5 high 
13 area standards and  the lowest end of acceptable range for 2 out of 5 low area 
14 standard 

15  Th  acres per bo  requir  for jet skiing/PWC within DLA 7 would fall below the 
16 nimum standard r area needed to safely jet ski/utilize PWC in 4 out of 5 high area 
17 sta dards and is at th owest end of acceptable range for 2 out of 5 low area standards. 

18  The acr  per boat quired for sailing, fishing, and kayaking/canoeing within DLA 7 are 
19 each at the we  end of acceptable ranges for each specific boating activity in 1 out of 5 
20 high area sta rds, but do not fall below or approach the lowest end of acceptable ranges 
21 for any of the low area standards. 

22 The increase in the number of boats within DLA 8 (20 boats for Alternative 3) is projected to 

23 reduce available acres from 30 to 28 acres per boat during peak use times.  This resulting boat 

24 density would have the following impacts during peak use: 

25  The acres per boat required for waterskiing within DLA 8 would fall below the minimum 
26 standard for area needed to safely water ski in 2 out of 5 high area standards. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 The increase in the number of boats within DLA 9 (10 boats for Alternative 3) is projected to 


2 reduce available acres from 48 to 46 acres per boat during peak use times.  This resulting boat 


3 density would have the following impacts during peak use: 


4  The acres per boat required for waterskiing within DLA 9 would fall below the minimum 
standard for area needed to safely water ski in 1 out of 5 high area standards. 

6 It is important to note that these impacts have potential to occur only during peak days and 

7 would be short lived and intermittent throughout those days.  In resp nse to locally crowded 

8 conditions, recreational boaters frequently seek out less congeste  ar  on a lake for boating 

9 activities.  While it is not possible to anticipate or quantify such response  it is reasonable to 

assume that some boaters would respond accordingly. or an explanation the standards 

11 required for boat type see Appendix I. 

12 Boating Activity 
13 Table 4.11.2 shows the number of additional boats and proj ted boating activities expected at 

14 peak use within DLA 7 for Alternative 3. 

Based on projected peak use presented in T le 4 1.2, it c n be assumed that the individual 

16 boating activity as a percenta  of  total boa ng activity would be consistent with conditions 

17 observed in 2009. Pleasu e/power b ting woul  remain the most frequent activity on the lake 

18 totaling 56.8% of the ov all boatin i 

19 Impacts to waterskiing, pleas /power boating, and jet skiing/PWC are expected to occur within 

DLA 7 du  to the red ed are er boat accessible during peak use periods.  Analysis of 

21 projecte  boating density i icate that it is likely that waterskiing, pleasure/power boating, and 

22 jet skiing/PWC use cannot o ur safely within DLA 7 during peak use as a result of Alternative 

23 3 impacts.  Sail g, fishin  and kayaking/canoeing would be impacted slightly; however, these 

24 boating activities w l  likely continue to occur safely within DLA 7. DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.11.2 
2 
3 Projected Peak Boating Activity within DLA 7 
4 (Alternative 3) 

DRAFT
Boat Activity Type 

Peak Observations in 
DLA 7 Based on 

Recreation Inventory & 
Assessment Report 

Projected Increase 
in Boat Type 

Based on Potential 
Peak Usage from 

Alternative 3 

Projected 
Number of 

Boats in DLA 
7 

# % # # 

Pleasure/Power 67 56.8% 113 

Sailing 

Waterskiing/Tubing

Fishing 

Jet Ski/PWC 

Canoe/Kayak

8 

16 

3 

24 

0 

6.8% 

13.6% 

2.5% 

20.3% 

0.0% 

6 

11 

2 

6 

0 

14 

5 

40 

0 

Totals 118 0 0% 1 199 

Source: SEE, 2011 

5 

6 Impacts to boating activit  projecte  for DLA 7 under normal weekend periods fall within 

7 acceptable low area sta ards for all oating activ es, except for water skiing which would still 

8 exceed 2 of the 5 standar   P easure/power boating and jet ski activities would exceed the 

9 highest area st  but cou still be safely pursued under the lowest area requirements for 4 

10 of the 5 st dards. 

11 Alternativ  4 – Land Conveyance with Modified Shoreline Development (Proposed 
12 Action) 

13 Alternative 4 includ  the conveyance of land with deed restrictions, revising the existing SMP, 

14 and lifting the moratorium within the proposed conveyance land.  As a result, new boat ramps, 

15 boat slips, a boat club, two golf courses, inland recreational opportunities, hike and bike trails, a 

16 hotel/conference center, single-family homes, and townhomes are proposed for development.   

17 Alternative 4 includes the development of existing shoreline by proposing the following: 

18  57 covered boat slips for day use in the area of the proposed hotel/conference center;  
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1  46 uncovered boat day slips (30 at the proposed hotel/conference center and 16 
2 commercial slips at the dry dock storage);  

3  78 commercial uncovered boat slips and 171 commercial boat slips (comprising nine 19
4 unit covered boat docks) at the proposed boat club location; and 

 608 private slips (comprising thirty-two 19-unit covered boat docks).   

6 Alternative 4 also proposes three additional boat ramps, 213 addition  boat ramp parking 

7 facilities, and 56 parking spaces for trailers at proposed boat ramp facil ies.   

8 In summary, Alternative 4 proposes the addition of 960 total bo t slips an  3 boat ramps within 

9 DLA 7 (Little Mineral Arm), and 269 additional parking sp es associated wit  water recreation 

on the conveyance property. For information on l nd-water-interface-based r creation see 

11 Section 4.11.3 of this EIS. 

12 Boat Counts  
13 As a result of the additional boat slips prop sed Alternative he number of additional boats 

14 on the lake can be projected by applying th  peak BAO thod used for comparing observed 

boat counts and densities to thos xpected (m h ds are described in Appendix I).  An increase 

16 of 307 boats at one time i  projecte  as a res t of the additional boat slips proposed under 

17 Alternative 4. This w ld bring th  peak numb  of boats observed over the busiest holiday 

18 weekend, (July 4th) and th usi t time of day on July 4th (the afternoon) within DLA 7 to 425 

19 boats. Assumi ting use tterns remain consistent from those observed in 2009, the boat 

count with n DLA 7 w d be a dditional 43% of boats on non-holiday weekends. This 

21 increase ould bring the pe k number of boats observed over the non-peak days and non-peak 

22 times of day ithin DLA 7 t  185 boats. 

23 Boat Counts by L 
24 As with Alternative 3, it is anticipated that the majority (75%) of boats launching from DLA 7 

will remain in DLA 7 (due to cost), and that the number of boats emanating from DLA 7 will 

26 decrease as distance from the launch point increases.  Boaters leaving DLA 7 must traverse DLA 

27 8 before entering any other DLA, such that DLA 8 would be impacted by all the new boats 

28 emanating from DLA 7 (25%).  It is estimated that approximately half of those boats that entered 

29 DL8 from DLA 7 would continue into DLA 9 (15%).  Additionally, it is estimated that only a 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 small percentage of boats launching from DLA 7 (less than 5%) would travel beyond DLA 9 

2 based on travel cost modeling.  It is anticipated that boat usage patterns would continue to peak 

3 during afternoons on major holiday weekends, as seen with the field observations in 2009. 

4 Density Analysis 
5 Boat density is expressed as acres per boat.  Fewer acres per boat equate to a higher density of 

6 boats in a given area.  The addition of 307 boats on the entire approximate 81,965-acre lake 

7 would result in a decrease of 0.62 acres per boat lake-wide; this decrea  is considered negligible 

8 lake-wide. 

9 Table 4.11.3 shows pre-development and projected post-d elopment boatin  densities within 

10 DLA 7 for Alternative 4. 

11 Table 4.11.3 
12 
13 Pre- and Post-Development Boating Den ities within DLA 7  
14 (A e ative 4) 

DRAFT
Boat Densi es withi  DLA 

eak # of B s 
DLA Surface 
Area (Acres) 

Boat Density 
(Acres/ Boat) 

Pre-Develop nt 118 1,974 17 

Post-Developm  4 1,974 5 

Source: SEE, 2011 
N  number oats observed late afternoon on 4 July 2009.  
DLA surface a based water level during the field observations in 2009 

15 The incr e in the peak nu ber of boats within DLA 7 is projected to reduce available acres 

16 from 17 to 5 es per boat   This resulting boat density would have the following impacts during 

17 peak use (July 4, e aft noon): 

18  The acres per boat required for waterskiing within DLA 7 would fall below the minimum 
19 standard for area needed to safely water ski in 5 out of 5 high area standards and 4 out of 
20 5 low area standards. 

21  The acres per boat required for pleasure/power boating within DLA 7 would fall below 
22 the minimum standard for area needed to safely pleasure/power boat in 5 out of 5 high 
23 area standards, 3 out of 5 low area standards, and is at the lowest end of acceptable range 
24 for 1 additional low area standard.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1  The acres per boat required for jet skiing/PWC boating within DLA 7 would fall below 
2 the minimum standard for area needed to safely jet ski/utilize PWC in 4 out of 5 high 
3 area standards, 2 out of 5 low area standards, and is at the lowest end of acceptable range 
4 for 1 additional low area standard.   

 The acres per boat required for sailing, fishing, and kayaking/canoeing within DLA 7 fall 
6 below the minimum standards for area needed to safely conduct each specific boating 
7 activity in 1 out of 5 high area standards, and are at the lowest end of acceptable range for 
8 1 out of 5 high area standards, and 1 out of 5 low area standards. 

9 The increase in the number of boats within DLA 8 (76 boats for Alte ve 4) is projected to 

reduce available acres from 30 to 22 acres per boat during peak u e times.  is resulting boat 

11 density would have the following impacts during peak use: 

12  The acres per boat required for waterskiing wi hin DLA 8 uld fall below the minimum 
13 standard for area needed to safely water ski in 2 ut of 5 igh area standards. 

14  The acres per boat required for pleasure/power boa g within DLA 8 would fall below 
the minimum standard for area ne d to safely powe pleasure boat in 1 out of 5 high 

16 area standards.   

17  The acres per boat required for jet iing/PWC wi n DLA 8 would fall below the 
18 minimum standard for ar  needed to f y jet ski/utilize PWC in 1 out of 5 high area 
19 standards. 

The increase in the numb r of boats w thin DLA 9 38 boats for Alternative 4) is projected to 

21 reduce available acres fro  48 to 2 acres p at during peak use times.  This resulting boat 

22 density would hav  the follow g impacts during peak use: 

23  Th  acres per boat quired f  waterskiing within DLA 9 would fall below the minimum 
24 s ndard for area nee d to safely water ski in 1 out of 5 high area standards. 

It is importan  to note that th se potential impacts would occur only during peak days and would 

26 be short lived an  inte ittent throughout those peak days.  In response to locally crowded 

27 conditions, recreational boaters frequently seek out less congested areas on a lake for boating 

28 activities.  While it is not possible to anticipate or quantify such responses, it is reasonable to 

29 assume that some boaters would respond accordingly. For an explanation of the standards 

required for boat type see Appendix I. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Boating Activity 
2 Table 4.11.4 shows the number of additional boats and projected boating activities at peak use 

3 within DLA 7. 

4 Based on the projected peak use presented in Table 4.11.4, it can be assumed that the individual 

5 boating activity as a percentage of the total boating activity would be consistent with conditions 

6 observed in 2009. Pleasure/power boating would remain the most frequen  activity on the lake, 

7 totaling 56.8% of the overall boating activity. 

8 Impacts to waterskiing, pleasure/power boating, and jet skiing/PWC are ex cted to occur within 

9 DLA 7 due to the reduced area per boat during peak holi ay hours and no holiday summer 

10 weekend peak use periods. Analysis of projected bo ing density indicates tha  waterskiing, 

11 pleasure/power boating, and jet skiing/PWC use mos  likely ca ot occur safely within DLA 7 

12 during peak holiday use or regular summer weekend p  use as a result of Alternative 4 

13 impacts.  Sailing, fishing, and kayaking/c eing would be pacted slightly; however, these 

14 boating activities would likely continue to o cur saf  within DLA 7. 

15 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.11.4 
2 
3 Projected Peak Boating Activity within DLA 7  
4 (Alternative 4) 

DRAFT
Boat Activity Type 

Peak Observations in 
DLA 7 Based on 

Recreation Inventory & 
Assessment Report 

Projected 
Increase in Boat 
Type Based on 
Potential Peak 

Usage from 
Alternative 4 

Projected 
Number of 

B ats in DLA 7 

# % # # 

Pleasure/Power 67 56.8% 174 241 

Sail 8 6.8% 21 

Waterskiing/Tubing 16 13.6% 42 58 

Fishing 3 2.5% 8 11 

Jet Ski/PWC 24 20.3% 62 86 

Canoe/Kayak 0 0 0% 0 0 

Totals 118 00.0% 307 425 

Source: SEE, 2011 

5 4.11.5 Lake Carrying Cap city 

6 The carrying capacity Lake Texo a to accomm date boating activities was evaluated in three 

7 ways: 

8  Spatial capac  – Con ned with minimum space requirements for various activities 
9 such as area req red for aterskiing. 

10  cility capacity  Concerned with facility handling thresholds such as the number of 
11 bo  slips or mo ings, or the number of boat ramp parking spaces. 

12  Social c ity – Concerned with social conditions such as user conflicts, visitor 
13 perceptions versus expectations, or facility management goals. 

14 These methodologies help define and measure the capacity of a body of water to accommodate 

15 boating activities. Impacts to these capacities due to dredging activities are discussed below, 

16 while methodologies used and standards applied for determining carrying capacity at Lake 

17 Texoma are identified in Appendix I. 

4-129 




  

 

 

 

 

 

5 

 

  

  

  

 10 

 

 

 

  

15 

  

 

    

  

 20 

  

 

 

  

 25 

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternative 1 – No Action 

2 Under Alternative 1, no impacts or increases to the percentage of lake carrying capacity utilized 

3 (spatial capacity, facility capacity, and social capacity) are anticipated.  Alternative 1 would not 

4 add any facilities that would increase  the number of boats on Lake Texoma or DLA 7, or impact 

the carrying capacity. 

6 Alternative 2 – Land Conveyance without Shoreline Developm nt 

7 Similar to Alternative 1, no impacts or increases to the percen ge of ke carrying capacity 

8 utilized (spatial capacity, facility capacity, and social capa ity) are anticip ed as a result of 

9 Alternative 2. Alternative 2 proposes to convey  land d n to elevation 619 ft GVD, but the 

existing SMP and moratorium would remain in pl e restrictin  any shoreline development. 

11 Therefore, Alternative 2 would not add any facilities tha  wou  increase  the number of boats on 

12 Lake Texoma or DLA 7, or impact the carrying capacity.   

13 Alternative 3 – Land Conveyance with Limited oreline Development 

14 Alternative 3 would include c ance of th SACE land to elevation 619 ft NGVD with 

deed restrictions, no chang  to the SMP, and the fting of the 2005 moratorium for the proposed 

16 conveyance land shore e. Due t ifting of the existing moratorium, construction of private 

17 boat docks would be allow  i  areas designated as limited development, as described in detail 

18 in Section 4.11  additio f boating facilities and boats would impact carrying capacity, 

19 most acut y in DLA 7, as oats mu  pass through this DLA to get on or off the lake. 

Spatial Ca acity 
21 Additional boa  using the ake above observed baseline levels would impact the capacity of the 

22 lake to safely acco date existing boating activities.  The low standard is the smallest area 

23 required per boat, while the high standard represents the largest area required per boat.   

24 DLA 7 exceeded carrying capacity standards at various times during the field observations in 

2009, including two high-standards on July 3 and four high-standards on July 4th.  None of the 

26 low-standards were exceeded. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Projected carrying capacity standards per DLA based on the increase in the peak number of boats 

2 as a result of Alternative 3 are shown in Table 4.11.5.  Note that although the table lists each 

3 DLA, only the impacts to DLA 7 and the entire lake were calculated for this EIS due to 

4 destination uncertainty. All other capacity levels presented in Table 4.11.5 remain unchanged 

from the results of 2009 field observations as presented in Appendix I. 

6 Alternative 3 projections, when compared to the least stringent area standa s, result in exceeded 

7 capacity on the busiest holiday weekends (Table 4.11.5), but acco modate normal summer 

8 weekend use. When compared to the most stringent area stand ds, A rnative 3 projections 

9 exceed capacity over both the busiest holiday weekends nd average s mer non-holiday 

weekends (Table 4.11.5). 

11 It is important to note that impacts to carrying capac y woul ikely be short in duration and 

12 likely occur only during peak times of the day under both t  high- and low-standards. 

13 Facility Capacity 
14 Under Alternative 3, facility capacity of th  lake wo ld rease, allowing additional boats to 

enter and exit active use on th  water.  An d tional 325 boat facilities are planned under 

16 Alternative 3, increasing th  total n mber of a ual boat facilities on the lake from 9,810 to 

17 10,135. While increasi  the level o  service to b ters entering and exiting the lake is positive 

18 from a facility capacity p int  view, it applies additional pressure on the spatial carrying 

19 capacity of the l 

Social apacity 
21 USACE h  no pre-determi d facility management goals for recreation on Lake Texoma; as 

22 such, facility m nagement als were not evaluated.  Visitor perceptions were gleaned from the 

23 scoping report an  rel te to overcrowded boating conditions on the lake.  Perceptions of 

24 overcrowding may result from a sense of user conflicts or boaters not being able to comfortably 

enjoy the boating activities they seek. 
DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.11.5 
2 
3 Projected Carrying Capacity Levels as a Result of Alternative 3 (Spatial Method) 

Low Standard High Standard 

DLA Location Ju
n

e 
27

 

Ju
n

e 
28

 

Ju
ly

 3

Ju
ly

 4

S
ep

t 
6

S
ep

t 
7

Ju
n

e 
27

 

Ju
n

e 
28

 

Ju
ly

 3

Ju
ly

 4

S
ep

t 
6

S
ep

t 
7 

1 Hauani Creek to Briar/Brier Creeks 

2 Briar/Brier Creeks to Big Mineral Arm/Buncombe Creek 

3 Big Mineral Arm/Buncombe Creek to Treasure Island 4 4 

4 Big Mineral Arm 2 2 

5 Treasure Island to North Island 3 4 5 

6 North Island to Preston Point 

7 Little Mineral Arm 4 4 4 4 4 4 

8 Preston Point to Denison Dam 

9 Preston Point to Alberta Creek 

10 Rock Creek Arm 2 3 

11 Alberta Creek to Glasses Creek Arm 

12 Washita River Arm 

Entire Lake 

DRAFT
2 

below capacity for l standards 

approaching ca ity based on ne or more stan ds 

at or exceeding c ity. Th digit rep he number of standards exceeded out of 5. 

Source:  SEE, 2011 
Note: Four density andar ntain a r e of low and high area requirements.  Catawbe-Wateree study contains only 
one standard, whi  is treated as b  a low an igh standard for this analysis.  The density standards are explained in detail 
in Appendix I 

4 Under Alter tive 3, boatin  activity conflicts would emerge.  Increased boat density means a 


5 decrease in the ount o  acres available per boat to participate in their selected activity.  The 


6 standards used to ca late the lake’s spatial carrying capacity are based on the area needed to 


7 safely partake in particular boating activities. 


8 Under Alternative 3, conditions that exceed minimum boat density standards for waterskiing, 

9 pleasure/power boating, jet skiing/PWC, at even the lowest area required safety standard would 

10 exist. 

11 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternative 4 – Land Conveyance with Modified Shoreline Development (Proposed 
2 Action) 

3 Alternative 4 includes the conveyance of land with deed restrictions, revising the existing SMP, 

4 and lifting the moratorium within the proposed conveyance land.  Construction of boat slips, boat 

5 ramps, and associated parking would be allowed as described in Section 4.11.4.   

6 Spatial Capacity 
7 Additional boats using the lake above observed baseline levels would mpact the capacity of the 

8 lake to safely accommodate existing uses.  The low-standard is he sm lest area required per 

9 boat while the high-standard represents the largest area required per boat  DLA 7 exceeded 

10 carrying capacity standards at some time during the fiel  observations in 2009 ncluding two 

11 high-standards on July 3 and four high-standards o uly 4. N e of the low-standards were 

12 exceeded. 

13 Projected carrying capacities per DLA ba e n the increase  the peak number of boats as a 

14 result of Alternative 4 are shown in Table 11.6. N  that although the table lists each DLA, 

15 only the impacts to DLA 7 were calcula d fo this EIS due to destination uncertainty. 

16 Therefore, besides the carrying capa ies for D A 7 and the entire lake, all other capacity levels 

17 presented in Table 4.11  remain un hanged from the results of the 2009 field observations as 

18 presented in Appendix I 

19 Alternative 4 j s, whe ompared to the least stringent standards as well as the most 

20 stringent andards resul n exce d capacity standards not only over the busiest holiday 

21 weekend f the year, as w  as average summer non-holiday weekends (Table 4.11.6).  It is 

22 important to n te that the pr ected impacts to carrying capacity would likely be short in duration 

23 and only occur du g th  peak times of a day, under both the high and low standards.  

24 DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.11.6 
2 
3 Projected Carrying Capacity Levels as a Result of Alternative 4 (Spatial Method) 

Low Standard High Standard 

DLA Location Ju
n

e 
27

 

Ju
n

e 
28

 

Ju
ly

 3

Ju
ly

 4

S
ep

t 
6

S
ep

t 
7

Ju
n

e 
27

 

Ju
n

e 
28

 

Ju
ly

 3

Ju
ly

 4

S
ep

t 
6

S
ep

t 
7 

1 Hauani Creek to Briar/Brier Creeks 

2 Briar/Brier Creeks to Big Mineral Arm/Buncombe Creek 

3 Big Mineral Arm/Buncombe Creek to Treasure Island 4 4 

4 Big Mineral Arm 2 2 

5 Treasure Island to North Island 3 4 5 

6 North Island to Preston Point 

7 Little Mineral Arm 3 3 3 3 5 5 5 5 5 5 

8 Preston Point to Denison Dam 

9 Preston Point to Alberta Creek 

10 Rock Creek Arm 2 3 

11 Alberta Creek to Glasses Creek Arm 

12 Washita River Arm 

Entire Lake 

below capaci

approaching capac

at or exceedin 

ty for all ndard 

 based on o  or more st dards 

pacity. The git represents th  number of standards exceeded out of 5. 2 

Source:  SEE, 2011 
Note: Four density standard
one standard, which i
in Appendix I. 

s contain 
 both a lo 

nge of low and high area requirements.  Catawbe-Wateree study contains only 
nd high standard for this analysis.  The density standards are explained in detail 

4 Facility C acity DRAFT
5 Under Alterna e 4, facili  capacity of the lake would increase, allowing additional boats to 

6 enter and exit acti  u  on the water. An additional 1,229 boat facilities are planned under 

7 Alternative 4, increasing the total number of boat facilities on the lake from 9,810 to 11,039. 

8 While increasing the level of service to boaters entering and exiting the lake is positive from a 

9 facility capacity point of view, it applies additional pressure on the spatial carrying capacity of 

10 the lake.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Social Capacity 
2 USACE has no pre-determined facility management goals for recreation on Lake Texoma; as 

3 such, facility management goals were not evaluated.  Visitor perceptions were gleaned from the 

4 scoping report and relate to overcrowded boating conditions on the lake.  Perceptions of 

overcrowding may result from a sense of user conflicts or boaters not being able to comfortably 

6 enjoy the boating activities they seek. 

7 Under Alternative 4, boating activity conflicts would emerge.  Increa d boat density, (created 

8 by the addition of boating facilities, and more boats) would d rea the amount of acres 

9 available per boat to participate in their selected activity.  The standards d to calculate the 

lake’s spatial carrying capacity are based on the area n ded to safely part  in particular 

11 boating activities. 

12 Under Alternative 4, conditions that exceed minimum b  density standards for waterskiing, 

13 pleasure/power boating, or jet skiing/PWC ould exist, at e  the lowest area-required safety 

14 standard. It is important to note that impac would ly be sho  in duration and likely occur 

only during peak times of the day under both e high  and lo standards. 

16 Proposed Dredging Act ities 
17 Alternative 4 would ex nd upon th  same activ es described under Alternative 3 to include 

18 additional dredging for a ublic oat ramp  associated entrance channel.  This boat ramp 

19 would provide additional pub  access to Lake Texoma, giving non-residents of Preston Harbor 

Developme  the ability to laun  their boats and other recreational equipment into Little 

21 Mineral rm. This dredgin  would provide a minor increase to the lake carrying capacity.  

22 4.11.6 Pocke Beaches 

23 Pocket beaches with  Lake Texoma are located in relatively undeveloped areas and have no 

24 formal recreation access from land, making them popular destinations for boaters.  There are 

approximately 195 secluded pocket beaches along the shoreline of Lake Texoma, totaling 

26 108,702 linear feet (Figures 3.10.2.1 through 3.10.2.3).  Of these pocket beaches, 15 exist along 

27 the shoreline of Little Mineral Arm, totaling 9,953 linear feet or 9.2% of total Lake Texoma 

28 pocket Beaches (Figure 3.11.1). Pocket beaches exist on both the west and east sides of the 

29 Little Mineral Arm.  The majority of these beaches (approximately 8,153 linear feet, and 14 of 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 the 15 pocket beaches) are situated along the eastern shore of Little Mineral Arm within the 

2 proposed conveyance area, and are also located within SMP designated protected shoreline areas.   

3 Little Mineral Arm pocket beaches were studied in 2009 to evaluate and characterize levels and 

4 types of use. The density of boats along pocket beaches on the east shore during the 2009 field 

observations reached a maximum of 1 boat for every 79 linear feet of beach.  One area of pocket 

6 beaches (approximately 1,800 linear feet) is located along the western sh re of Little Mineral 

7 Arm, adjacent to the Hiland Shores development.  The density of boat  along the pocket beaches 

8 on the west shore during the field observations in 2009 were obs ved  a maximum of 1 boat 

9 for every 36 linear feet of beach. 

Alternative 1 – No Action 

11 Alternative 1 would not directly impact existing pocket ach s or current visitation availability 

12 of pocket beaches along the shoreline of Little Mineral Arm  No land would be conveyed, and 

13 no changes to the SMP or moratorium w uld o r  These b ches would remain open for 

14 public use and visitation as they do under exi ing con ition 

Alternative 2 – Land Con eyan  withou  Shoreline Development 

16 Alternative 2 would nvey Fed al lands do n to elevation 619 ft NGVD with deed 

17 restrictions, but would not an e the existing SMP and would not propose any deviation to the 

18 existing morat um lthough e land would be conveyed under this alternative, any shoreline 

19 developm nt would be res cted du o the current SMP and the existing moratorium.   

Under Alte ative 2, 5 of he 14 pocket beaches in Little Mineral Arm would be directly 

21 impacted by sh line pr ection and experience diminished levels of service.  Approximately 

22 785 linear feet of po t beaches would be lost due to shoreline protection (see Figure 4.11.6.1), 

23 and portions of these beaches would no longer be available for public beach use.  In addition, 

24 impacts to all 14 of the pocket beaches along the eastern shore of Little Mineral Arm would 

occur. While the level of service of the remaining pocket beaches on the lake would not be 

26 affected, the proposed conveyance land would be privately owned down to elevation 619 ft 

27 NGVD, restricting public use of the shoreline above this elevation.  The public would still 

28 legally be able to use pocket beaches adjacent to the conveyance property up to elevation 619 ft, 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 the lake seasonal conservation pool elevation, when the lake water levels are lower than 619 ft. 

2 This would leave only one publicly available pocket beach (located on the western shore in Little 

3 Mineral Arm) for public use as it is under existing conditions.   

4 The loss of public access to the 14 pocket beaches along eastern Little Mineral Arm would likely 

result in existing users redeploying to one of the other 181 pocket beaches along the shoreline of 

6 Lake Texoma.  It is also possible that users would continue to moor th r boats in the water 

7 outside the shoreline of the existing pocket beaches and utilize the sh e below elevation 619 ft 

8 NGVD. If all displaced boaters were to utilize other pocket beac s w in Little Mineral Arm 

9 along the proposed conveyance land, the area available for b ats to moor w ld decline from 1 

boat for every 79 linear feet of pocket beach to 1 boat f  every 71 linear feet pocket beach 

11 during peak use.  This alternative accommodates th  recommen d mooring width, 22 linear 

12 feet per boat, for an average 30-foot-long powerboat of 1  fee Mellor, 1992). 

13 Alternative 3 – Land Conveyance wi h imited Shoreli e Development 

14 Alternative 3 would include conveyance of USACE elevation 619 ft NGVD with deed 

restrictions, no changes to the SMP  and lifting of he 2005 moratorium.  Construction of private 

16 boat docks would be allow d in are  allocate  as limited development.  Approximately 247 

17 private boat slips (comp sing 13, 19 nit private c vered boat docks), 78 uncovered private boat 

18 slips, and shoreline prot ion w uld be c ructed within the proposed conveyance.  This 

19 would create a tot l f 325 ne oat slips under Alternative 3.   

Under th  alternative, imp ts to the 14 pocket beaches along the eastern shore of Little Mineral 

21 Arm, and e redeployment  users as a result of the impacts under Alternative 3, would be the 

22 same as those escribed u der Alternative 2.  In addition, 7 of the 14 pocket beaches would 

23 experience further imi shed levels of service as approximately 785 linear feet of pocket beach 

24 would be lost due to shoreline protection, and 825 linear feet would be lost due to boat slip 

construction (see Figure 4.11.6.2). These combined impacts total approximately 1,610 linear 

26 feet of pocket beach impacts within the proposed conveyance land.  In addition, 3,594 linear feet 

27 of existing pocket beach area is intended for beach enhancements.  These beaches would no 

28 longer function as under current conditions, but the available beach area/linear footage would not 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 be impacted.  Portions of those pocket beaches intended for shoreline protection and boat slip 

2 construction would no longer be available for public beach use.   

3 These impacts would likely result in the increased use of remaining pocket beaches within Little 

4 Mineral Arm or other pocket beaches around Lake Texoma.  If displaced boaters utilize the other 

pocket beaches within Little Mineral Arm along the proposed conveyance land, the area 

6 available for boats to moor would decline from 1 boat for every 79 linear f t of pocket beach to 

7 1 boat for every 63 linear feet of pocket beach during peak use.  This lternative accommodates 

8 the recommended mooring width, 22 linear feet per boat, for an a rage 0-foot-long powerboat 

9 of 15 feet (Mellor, 1992). 

Alternative 4 – Land Conveyance with Modified Shoreline Developmen  (Proposed 
11 Action) 

12 Alternative 4 includes the conveyance of land with deed re ictions, revising the existing SMP, 

13 and lifting the moratorium within the prop ed veyance land f Lake Texoma.  Impacts to the 

14 14 pocket beaches along the eastern shore o  Little M l Arm, the redeployment of users, and 

diminished levels of service to 7 of the 14 po et eaches that would be impacted by shoreline 

16 protection and/or developm t as de ibed und  Alternative 3.  Approximately 710 linear feet 

17 would be lost due to sh reline prote ion, and 1, 05 linear feet would be lost due to boat slip 

18 construction (see Figure 11.6 3  These bined impacts total approximately 2,215 linear 

19 feet within the pr osed conv ance land. In addition, 3,369 linear feet of existing pocket beach 

area intend  for enhan ments uld no longer function as they do under current conditions, 

21 but ava ble beach area/lin r footage would not be impacted.  Portions of those pocket beaches 

22 intended fo horeline protec on and boat slip construction would no longer be available for use 

23 as pocket beach 

24 These impacts to the pocket beaches would likely result in the increased use of the remaining 

pocket beaches within Little Mineral Arm or the other pocket beaches around Lake Texoma, as 

26 described in Alternatives 2 and 3.  If boaters were to utilize the other pocket beaches within 

27 Little Mineral Arm along the proposed conveyance land, the available area for boats to moor 

28 would decline from 1 boat for every 79 linear feet of pocket beach to 1 boat for every 58 linear 

29 feet of pocket beach during peak use.  This alternative accommodates the recommended 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 mooring width, 22 linear feet per boat, for an average 30-foot-long powerboat of 15 feet (Mellor, 

2 1992) 

3 4.11.7 Public Beaches 

4 As described in Section 3.10, two USACE-managed public swimming beaches are present at 

Lake Texoma, (located at West Burns Run and East Burns Run).  There are no public beaches 

6 within the proposed conveyance land; therefore, no impact to existing blic beaches would be 

7 expected under Alternatives 1 through 4.  The recreation beaches a ted with the hotels and 

8 conference center will be considered private and will be availa le for us y hotel guests only 

9 except for portions that may exist below elevation 619 NGV . 

4.11.8 Fishing 

11 Scoping comments were received concerning the loss of p ic access to 9.4 miles of shoreline 

12 for recreation activities, specifically fishi . dditional comm nts included a reduction in the 

13 surface area of the lake and shoreline availa le for pu  fishing, as well as.  Additional losses 

14 in fishing opportunities associated with lifting he xisting 2005 moratorium on boat docks and 

changing the SMP to permit ddition  docks we  also raised during scoping. 

16 The proposed conveyan e land comp ses approxim tely 635 acres and extends from the USACE 

17 property line down to ele ion 9 ft NGVD f the lake shoreline.  Currently, all 635 acres of 

18 USACE propert  be acces d by the public from boat or from two access points located on 

19 the north nd south en  of the USACE property.  Under Alternatives 2-4, the proposed 

conveya e land would bec me private property controlled by the City and/or its designee, with 

21 limited or c trolled publi  access.  Portions of the area such as golf courses, hotel and a 

22 conference cente  a boat lub, a City park, and hike and bike trails would be open to controlled 

23 public access, but oth r portions of the development would be private. 

24 Presently, all 635 acres and the shoreline are available to the general public for various outdoor 

recreational activities, including fishing. Under the proposed conveyance there would be a 

26 change in public use of the property and portions of the lake shoreline.  Those portions of the 

27 proposed conveyance property shoreline above elevation 619 ft NGVD would become private 

28 property with controlled access.  However, portions of the lake shoreline below elevation 619 ft 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 NGVD would remain under USACE ownership and accessible to the public for recreational 

2 activities and fishing, provided the shoreline below elevation 619 ft NGVD is accessed from a 

3 boat or the two noted limited access points.  There would be no general public access to the 

4 shoreline above elevation 619 ft NGVD. However, under Alternative 4 a public boat ramp, 

parking area, and park would be constructed and operated by the City at the southern end of 

6 Little Mineral Arm, as shown in Figure 2.5, which would provide public boating and fishing 

7 access to the lake. 

8 The cove containing the proposed day slips and swimming beach so ated with the proposed 

9 hotels and conference center (Figure 2.5) would be limited in land access the general public 

for recreation and fishing, except to the extent that the ublic is utilizing h l amenities or 

11 facilities.  Use of the cove and the facilities within thi ove would be primarily for guests of the 

12 hotel and conference center, as well as members of the eneral ublic that are utilizing the hotel 

13 facilities (i.e., restaurants, bars, lounges, etc.) with land acc  to the amenities.  The cove would 

14 remain accessible and useable from the w er  boating and/o  fishing, as discussed in Section 

4.7.4, but constructed features may impai  use and ld potentially create conflict among 

16 recreation users. 

17 4.11.9 Hunting 

18 As stated in Section 3 1 2, US  within Lake Texoma permit public hunting in 

19 designated areas, as shown i gure 3.2.2. The loss of hunting opportunity is of noted concern 

to both the blic and tural r urce agencies. The proposed conveyance land is presently 

21 open to mited hunting f  deer during archery season and small game and waterfowl with 

22 restrictions  accordance wi applicable State and Federal regulations and established seasons. 

23 The two State res urce encies (TPWD and ODWC), USFWS, and USACE permit hunting on 

24 designated USACE lands in accordance with applicable State and Federal rules and regulations, 

established seasons, and bag limits.  Big game animals occurring in the area include white-tailed 

26 deer and wild turkey. Feral hogs, also present, are considered pests and are not regulated for 

27 hunting activities. Small game species prevalent in the area include fox squirrel, gray squirrel, 

28 cottontail, swamp rabbit, and black-tailed jackrabbit. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternative 1 – No Action 

2 Under Alternative 1, no direct effect on hunting would occur, as use of public lands on USACE 

3 property would not change.  The proposed conveyance land would remain under Federal 

4 ownership, and hunting would continue to be allowed.  However, short-term indirect impacts to 

hunting activities on the proposed conveyance land may be expected under this alternative due to 

6 the construction activities on the adjacent private lands.  Noise and air qu lity issues related to 

7 construction activities may create an undesirable atmosphere for hunting activities on the 

8 proposed conveyance land.  Additionally, development on the adj cent ivate land may reduce 

9 hunting due to safety issues and a reduced animal population due to ha at fragmentation. 

Impacts presented for Alternative 1 are not associated wi  Federal action and a  provided as a 

11 baseline for comparison to the action alternatives (Alt natives 2, 3  and 4). 

12 Alternatives 2 through 4 – Land Conveyance with rying Shoreline Development 

13 Alternatives 2 through 4 would elimina  hun  on the p posed conveyance property. 

14 Because the proposed conveyance land wou  be pri ately ned, and within the city limits of 

Denison, where hunting is not p itted; publi nting for deer during archery season and small 

16 game would no longer be ermitted.  Additiona y, habitat for game species would be reduced 

17 and fragmented as a re t of the dev opment.       

18 4.11.10 Privately Operate  Recreation Areas 

19 This sect n addresses im acts to rivately operated recreation areas, including concession 

marinas d associated acc s areas. As described in Section 3.10.2, there are currently no 

21 privately ope ted recreat n areas within the conveyance area.  The nearest marina is 

22 Grandpappy Mari  wh h is adjacent to the study area at the northern-most edge.  Impacts to 

23 privately operated recreation areas under each alternative are described below. 

24 Alternative 1 – No Action 

No direct impacts to private recreation areas would be expected under Alternative 1.  The 

26 proposed conveyance land would remain Federally owned, and 635 acres of public access land 

27 would remain along the shore of Little Mineral Arm.  However, development on the adjacent 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 private land could benefit privately operated recreation areas, especially the nearby Grandpappy 

2 Point Marina, as residences of the proposed development may utilize such privately operated 

3 recreation areas for boating and recreation needs including lake access, supplies, and boat 

4 fueling. Impacts presented under Alternative 1 are not associated with a Federal action, but are 

provided as a baseline for comparison to the action Alternatives (Alternatives 2, 3, and 4). 

6 Alternatives 2 through 4 – Land Conveyance with Varying Shor ine Development 

7 Because the proposed conveyance land would be privately ow  under this alternative, 

8 recreation areas developed on this land, such as the golf course and swim ing lake, would be 

9 classified as privately operated.  The increase in recreation pportunities and re dents as a result 

of the development would provide for privately op rated recreations areas t at were not 

11 previously present, and this would increase use of p ivately perated recreation areas in the 

12 vicinity of the proposed conveyance. 

13 There are currently no marinas within t  prop d conveya e land, and none would be 

14 constructed under Alternative 2. Therefor  Altern tive  would not affect private marinas 

directly. However, the develop t of the co yance parcel would likely result in additional 

16 customers for private marin s along L ke Texom 

17 Under Alternative 3, pri ely op ated r n areas would also be created from the addition 

18 of the boat club on the propo d conveyance property.  However, it should be noted that while 

19 the propose  boat club uld no e considered a marina with concessions, limited, privately-

owned b at storage faciliti  could be constructed.  The proposed boat club would not include 

21 boat ramps direct lake ac ss for additional public boats.  Privately operated recreation areas 

22 and marinas al g the lak  would continue to experience increased use for lake access, boat 

23 fueling, and supplie 

24 Increased use of privately operated recreation areas under Alternative 4 would further increase 

the need for boat fueling and supplies from nearby marinas due to the addition of the boat ramps, 

26 boat storage, and lake access along the shoreline of the proposed conveyance property.  The 

27 proposed boat club would not sell fuel or boating supplies and the demand for these at existing 

28 facilities would likely increase. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.11.11 Private Boat Docks 

2 As described in Section 3.10.2, a total of 688 private boat docks have been permitted on Lake 

3 Texoma (USACE, 2008c).  Within the cove proposed for the boat club location, 14 private 

4 mooring buoys have been permitted and installed, but docks have not been constructed due to the 

2005 moratorium.  Impacts relevant to private boat docks under each alternative are described 

6 below. 

7 Alternative 1 – No Action 

8 Under Alternative 1, the proposed conveyance land would remain Federally-o ned, no change to 

9 SMP shoreline allocations would occur, and the 20  moratorium would ot be lifted. 

Construction of new docks would remain prohib d along th  proposed conveyance area 

11 shoreline. Existing private docks elsewhere on the lake uld ot be affected. 

12 Alternative 2 – Land Conveyance wi ho t Shoreline D velopment 

13 No impacts to private boat docks would occ r unde  Alter ve 2. Impacts related to private 

14 docks would be identical to tho cribed for ernative 1. 

Alternative 3 –Land onveyanc  with Limi d Shoreline Development 

16 Construction of private boa ks along the proposed conveyance property shoreline would be 

17 expected und  Alter ive 3. e lifting of the 2005 moratorium along the conveyance area 

18 shoreline ould allow con uction  a maximum of the 78 uncovered private boat slips and 13 

19 private b t docks propo d under this alternative.  Ultimately, these would require 

approximately 4 acres of l nd/water interface along conveyance shoreline.  Locations of the 

21 maximum number f p posed private boat docks under this alternative are shown in Figure 2.4. 

22 It is likely that these docks would be phased in over an extended (20+ year) development period.  

23 Alternative 4 – Land Conveyance with Modified Shoreline Development (Proposed 

24 Action) 

Relative to other alternatives, increases in the number of boat docks along the proposed 

26 conveyance property shoreline would be expected to be greatest under Alternative 4.  Proposed 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 changes to the SMP and lifting of the 2005 moratorium would allow construction of private boat 

2 docks to meet boat storage requirements for the associated development.  The addition of the 

3 proposed maximum of 32 private docks containing 608 individual private boat slips would 

4 require approximately 10 acres of land/water interface along the shoreline of the proposed 

conveyance property. Locations of the maximum number of private docks under this alternative 

6 are shown in Figures 2.5 and 4.7.3.  It is likely that these docks would be phased in over an 

7 extended (20+ year) development period. 

8 Mitigation 

9 The City/developer would reduce impacts to the loss of cu ent recreation and isitation on the 

conveyance land by developing a public park with a p lic boat ramp that would e designated 

11 as a public recreation area. The park would include p nic tabl , restrooms, a parking lot, and 

12 public boat ramp.  Additional recreation features within  development include open space, 

13 inland lakes, golf courses, hike and bike r ls  golf clubs, a d a boat club with boat ramps. 

14 Accordingly, while uses would change, de lopmen tures would provide for additional and 

varied recreational opportunities not present a ent e proposed development. 

16 Proposed development of oth onsh e and wa r-based boat storage facilities is intended to 

17 meet boat storage req rements re onable for r sidents of a large development area while 

18 minimizing, to the extent p sibl , the on-lake footprint for such facilities.   

19	 Specific im acts due t  private at docks would be minimized from the following design 

measur 

21  Priva  docks woul  contemplate construction in “clusters” incorporating multiple slips 
22 in a doc o mee  development needs, while minimizing the on-water dock footprint. 

23  The boat club will use dry dock storage to reduce the amount of dock structures on the 
24 shoreline. 

 The boat dock facilities for the boat club would limit the length of boats stored at the 
26 facility to a maximum of 25 feet. 

27 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.12 CULTURAL RESOURCES 

2 The proposed land conveyance has the potential to impact cultural resources.  Section 106 of the 

3 National Historic Preservation Act (NHPA) of 1966 (as amended) requires agencies to evaluate 

4 the impacts of federal undertakings on historic properties, which include prehistoric and historic 

archaeological sites, and historic standing structures.  Section 106 requires the identification of 

6 all historic properties, which emphasizes an evaluation of eligibility for sting on the National 

7 Register of Historic Places (NRHP).  Agencies must then determin  which historic properties 

8 (those eligible for listing on the NRHP) will be adversely impa ed. Se ion 106 requires that 

9 agencies resolve adverse effects to these properties.  Plan  for resolving verse effects are 

determined through consultation with the Texas Historic  Commission, potentially he Advisory 

11 Council on Historic Preservation (ACHP), and approp ate and in rested Native American tribes 

12 and other interested parties. 

13 Alternative 1 – No Action 

14 The conveyance of 635 acres of federal lan  to th  City o  Denison would not occur under 

Alternative 1 (No Action). W t t conveya e, there would be no federal undertaking as 

16 defined by Section 106 of he Nation  Historic P servation Act (NHPA) of 1966 (as amended). 

17 Therefore, any historic roperties ifi d within that 635 acres would remain in federal 

18 management and thus woul  be affected by this action.  No inventory of historic properties 

19 would theref  be req ed. 

Adjacen  private property to ling approximately 1,600 acres in area would be developed under 

21 Alternative s described i  Section 2.9.  In consultation with the Texas Historical Commission 

22 (THC), Tulsa D trict termined that the 1,600 acres of private property would not be 

23 considered part of th  Area of Potential Effect (APE) under Section 106 procedures associated 

24 with the conveyance of 635 acres of federal land.  Therefore, the 1,600 acres of private property 

were not inventoried for historic properties. However, portions of the private property may 

26 require Section 404 Clean Water Act (CWA) or Section 10 of the Rivers and Harbors Act (RHA) 

27 of 1898 permits.  If Section 404 or Section 10 permits are required, Tulsa District will determine 

28 an appropriate APE and will require Section 106 inventory of that APE and subsequent 

DRAFT

4-148 




  

 

 

 

 

 

5 

 

 

 

 

 10 

 

 

  

  

15 

  

 

 

 

20 

 

 

 

 

25 

 

  

 

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 identification of historic properties as applicable.  Requirements and triggers for Section 404 and 

2 Section 10 permits are discussed in Section 4.7.3. 

3 Alternatives 2 through 4 – Land Conveyance with Varying Shoreline Development 

4 Alternatives 2 through 4 would result in conveyance of 635 acres of federal land to the City of 

Denison, which is a federal undertaking as defined by Section 106 of the NHPA of 1966 (as 

6 amended). 

7 In order to comply with Section 106 requirements, an archaeologi al sur y of the proposed 635 

8 acre conveyance area was conducted in July 2010 by Ecolo ical Communi ions Corporation 

9 (ECOMM). A report of the investigations (ECOMM 2 11) is included in App dix R of this 

EIS. During the course of those archaeological in stigations ne prehistoric archaeological 

11 site, 41GS220, was recorded in the conveyance area.  Si  41 S220 was investigated thoroughly 

12 by excavating 35 shovel tests, during which nearly 60 artif s were recovered. However, the 

13 investigation failed to produce archaeologi l fea s  diagnosti rtifacts, or stratified cultural 

14 deposits that suggest a potential to yie  arch olog  information (ECOMM 2011). 

Accordingly, ECOMM recomm d that 41G 220 be considered not eligible for listing on the 

16 National Register of Histo c Places NRHP). After review, Tulsa District concurred with the 

17 ECOMM recommend on and c rdinated the survey results with the Texas Historical 

18 Commission (THC) and app op ate Native American Tribes.  The Texas Historical Commission 

19 concurred with Tulsa Di ict determination that site 41GS220 is not NRHP-eligible, 

concludin  the Section 06 proc s for the 635 acre conveyance area. Copies of this 

21 correspon nce are included n Appendix R of this EIS. 

22 Similar to the N  Action lternative 1, Alternatives 2 through 4 would result in development of 

23 adjacent private pr ty totaling approximately 1,600 acres in area.  Again as previously 

24 discussed, in consultation with the THC, Tulsa District determined that the 1,600 acres of private 

property would not be considered part of the APE under Section 106 procedures associated with 

26 the conveyance of 635 acres of federal land.  Therefore, the 1,600 acres of private property were 

27 not inventoried for historic properties.  However, portions of the private property may require 

28 Section 404 CWA or Section 10 of the RHA of 1898 permits.  If Section 404 or Section 10 

29 permits are required, Tulsa District will determine an appropriate APE and will require Section 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 106 inventory of that APE and subsequent identification of historic properties as applicable. 

2 Requirements and triggers for Section 404 and Section 10 permits are discussed in Section 4.7.3. 

3 4.13 VISUAL RESOURCES 

4 Assessment of visual and aesthetic impacts requires analyses of a subjective quality.  Visual 

impacts are a function of changes to physical components of the landscapes and necessarily 

6 reflect preferences and perceptions of the observers. As defined i  Section 3.13.2, scenic 

7 integrity indicates the degree of intactness and wholeness of the and ape character and is a 

8 measure of the degree to which landscape is visually perceived to be “comp e” (USDA, 1995). 

9 For this section, a method of assessing impacts was devel ped with the assump n that change 

from the undeveloped to developed scenery would red ce visual sc nic integrity and alter scenic 

11 characteristics. Currently, Lake Texoma shorelin  is g erally heavily vegetated with 

12 differences in topography, slope, aspect, vegetative type, a  cover. The building of additional 

13 boat docks and shoreline protection wou d a t the landsc and visual character of the 

14 shoreline as viewed from the lake and from n land.  itionally, the creation of a residential 

and commercial development would cause a sig ificant change in the landscape and visual 

16 character visible from both the lak  and from on land.  Visual impacts discussed for each 

17 alternative are evaluate  by change  linear feet rom undeveloped to developed areas.  Thus 

18 characteristics would be ered nder all f  alternatives.  In preparation for structures, boat 

19 docks, boat ram  golf cou s  roads, and utilities, the vegetation currently present on the 

shoreline a  adjacent l d visibl  from the lake and the land  would be altered and/or removed, 

21 thereby anging the visual ndscape even in areas where boat docks, shoreline protection, and 

22 structures a  not immedia y present.  Comparisons of existing shoreline conditions (as of 

23 2010) and rendi ns of th  development will be introduced in Alternative 4.  

24 Alternative 1 – No Action 

Under Alternative 1, the nature of shoreline development is expected to continue as it currently 

26 exists (Figure 2.2). Boat docks would not be built, and shoreline protection would not be 

27 installed. As such, views from the lake and shoreline under Alternative 1 are expected to remain 

28 the same as those described in Section 3 for each visibility sector.  However, in limited areas, 

29 specifically looking south and east in Visibility Sector 1 towards the shoreline, and east in parts 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 of Visibility Sector 2, the adjacent private property would be present within 400 ft of the 

2 shoreline. Extensive thinning of trees and structures greater than 20 ft in height on the adjacent 

3 private property would be expected to be slightly visible from the lake.  Views for each visibility 

4 sector would not be expected to change greater than 5% from the views described in Section 3. 

It is possible that implementation of Alternative 1 could lead to the expansion of existing dry 

6 land boat storage facilities in areas around the lake and/or the building of new dry land boat 

7 storage facilities in the immediate vicinity of the proposed developmen  Due to the increased 

8 population at the lake, and because the proposed development un  Alternative 1 does not 

9 include boat access, residents would require additional on-land torage a g areas of the lake 

where storage and lake access is currently permitted.  With t knowing the sp ifics of the sites 

11 or locations where increase boat storage may occur, a sual resource impact asse ment of the 

12 dry land storage facilities cannot be made.  However t is assu ed that the need for additional 

13 dry land boat storage could, in the future, lead to some  of the surrounding area’s scenic 

14 attractiveness as natural settings are develo d into boat storag  buildings, though effects would 

likely be negligible. On land views of the ropose nveyance and would not change under 

16 Alternative 1. Views form the proposed con yanc  land to he lake would not change.  Views 

17 from the proposed conveya  l d to the djacent private property would change from 

18 undeveloped fields and orest, to esidential nd commercial property with maintained 

19 landscaping. As visual pacts de b  f  the no action alternative would be not appreciable, 

the existing conditions are d in this analysis as a baseline for comparison to impacts 

21 associated wi  other a rnative 

22 Alterna ve 2 – Land Conveyance without Shoreline Development 

23 Under this alte ative, the l nd would be conveyed and developed with structures readily visible 

24 from all visibility s t  described in Section 3 (Figure 4.13.1).  Additionally, the on land views 

both within the development area and views of the lake from on land would be altered. 

26 Although no docks or boat houses would be built under this alternative, a shoreline protection 

27 feature would be constructed along 2.7 miles of shoreline.  Residential development would be 

28 present along approximately 5 miles of the shoreline, some within 50 ft of the shoreline.  A hotel 

29 and associated conference area and amenities would be present along approximately 1 mile of 

shoreline, and golf courses would be present within 100 ft of the lake, along approximately 1 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 mile of shoreline.  An open space buffer would be present along the entire approximate 8 miles 

2 of shoreline, primarily in the areas below 645 NGVD.  The open space is currently forest, and 

3 would remain forested under this alternative, although thinning of the vegetation in the buffer 

4 would be expected. The existing vegetation (trees and shrubs) below elevation 645 ft NGVD 

5 may be cleared or thinned in some areas to accommodate for individual landscape interests and 

6 the creation of lake views from the inland structures proposed under this alternative.  The 

7 existing view from both the lake and the land (Section 3.13) w ld be changed from 

8 undeveloped, forested shoreline, with steep, eroded slopes to a thinn  forest generally less than 

9 200 ft in width, with small to large structures readily viewabl  through nd above the forest 

10 vegetation. Thinning of vegetation near the shoreline coul  increase the avai le views of the 

11 lake from the land.  As shown in Table 4.13.1, the mpacts to the visual integ ity for each 

12 visibility sector (as measured by the change to the v al resou es) is greater than 50% for all 

13 views from the lake.  In addition, the shoreline protectio stem itself would  reduce eroding 

14 shorelines and turbidity in the lake water w h could alter the cenic characteristics of the water 

15 and portions of the shoreline. A graphic de iction o  view of he shoreline from the lake for 

16 each of the four visibility sectors under Altern ive 2 s provid d in Appendix H. 

17 Table 13.1 
18 
19 Change in V w for Vis l S ctors, Little Mineral Arm Lake Texoma  
20 (Alternative 2) 

DRAFT
Visibility 

Sector 

Percent of 
shoreline 

length with 
visual change 

1 52% 

2 100% 

3A 100% 

3B 100% 

Source: WESTON, 2010 

21 Visibility Sector 1 
22 Sector 1 is located at the northern-most point of the eastern shore of Little Mineral Arm and 

23 contains approximately 13,090 feet of shoreline (Figure 4.13.1).  Under Alternative 2, the view 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 shed of this sector would change from developed along the north shoreline and undeveloped 

2 along the southern shoreline to developed views throughout.  These changes in the view would 

3 include the extensive thinning of trees below 645 ft NGVD and the inclusion of a multi-story 

4 hotel, conference center, and associated parking areas and roads on bluffs overlooking the 

shoreline. Additionally, utilities such as power lines would be included in this view.  The 

6 buffer/open area that would be present in this sector would be relatively thin (less than 50 ft), as 

7 compared to areas of the remaining visibility sectors.  Approximatel  2,000 feet of riprap 

8 shoreline protection would also be part of this view shed.  Approxi ly 5,320 ft of shoreline 

9 that is not part of proposed conveyance would not be expected to hange.   

Visibility Sector 2 
11 This sector is located within the middle section of th  eastern sho e of Little Mineral Arm and 

12 contains approximately 12,265 feet of shoreline (Figure 13.1)   The view of this sector from the 

13 water is looking east and southeast. Banks are steep, rangi  in elevation from 700 ft to 720 ft 

14 NGVD near the southward boundary of S tor  but become l  steep as the sector progresses 

to the south, ranging in elevation from 650 to 680 ft N 

16 The view from this sector nde  Alternativ  2 would change from undeveloped forested 

17 shoreline (including pock t beaches  to areas veloped with a mid-size hotel, townhomes, 

18 moderate-sized houses, maintaine pes golf course greens and tees, and associated 

19 utilities and roadways.  Th rthern shoreline of this sector would contain views of a hotel, 

forested buff open sp e from 0 ft to approximately 400 ft in depth in front of approximately 

21 70 view le townhome un s along he northern portion of the sector, and approximately 100 

22 single-fam y homes on sma  sized lots to the south.  Some homes would be visible both above 

23 and through f st vegetati n.  In the open area, trees would be cleared or thinned to 50% of 

24 current density.  P at ots associated with the homes and other maintained areas would extend 

to or near the shoreline; as a result, the buffer/open space would be expected to be altered due to 

26 individual landscape preferences.  In addition to the changes in the views at or above the 

27 shoreline, approximately 4,000 ft of riprap shoreline protection would be constructed within this 

28 visibility sector. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Visibility Sector 3A 
2 The sector is located near the upper end of the eastern shoreline of Little Mineral Arm and 

3 contains approximately 16,966 feet of shoreline (Figure 4.13.1).  The viewshed from the water is 

4 looking east and southeast. The topography is somewhat steep, with a maximum elevation of 

715 feet NGVD along a major tributary, but otherwise is of fairly gentle slope.  The shoreline is 

6 fairly diverse and includes clay banks with rock and/or trees, and silt/sand.   

7 Under Alternative 2, the view for this sector would change from a dive e ecological community 

8 (of mixed upland forest, a remnant of bottomland hardwoods, n ive rasslands, and a small 

9 segment of a riparian/stream community) to areas of residential develop ent and two golf 

courses. A large area within the sector would be part of an pen space/buffer an  deed restricted 

11 to prohibit development of permanent structures.  Thr ughout much of the cove viewable in this 

12 sector, the shoreline would be included in the open sp e/buf r. At its widest point, the open 

13 space/buffer would be approximately 1,000 ft.  Although s ctures would not be erected in the 

14 open space, extensive tree thinning could occ  Private land wners could remove trees and 

other vegetation to suit their landscapin  prefere  consistent with deed restrictions, 

16 municipal regulations, and any homeowner a oci tion rules.  Therefore, it is assumed that the 

17 views from this visibility s tor wo d result i  an approximate 50% change in forest density 

18 along the entire 16,966  of shorelin  Two area  of residential development, one on the north 

19 and one on the south side f the e, would isible. Approximately 100 zero lot line, single-

family houses w ld be vis e or partially visible along the northern shore of the cove. 

21 Approxima ly 30 small t  singl family homes would be visible on the point that extends into 

22 Lake T oma on the south  end of Visibility Sector 3.  A portion of a golf course green and 

23 associated e ensive tree thi ning would be visible from within this sector.  Two small sections 

24 of shoreline p ection ould also be present in this sector, encompassing a total of 

approximately 1,000 

26 Visibility Sector 3B 
27 The sector is located at the southern end and uppermost portion of Little Mineral Arm and 

28 contains approximately 5,513 feet of the shoreline (Figure 4.13.1).  The viewshed from the water 

29 is looking south or southeast. Much of the viewshed ranges from an elevation of 640 ft to 660 ft 

NGVD, with a small portion rising up to an elevation of 700 ft NGVD.  The shoreline is 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 somewhat less diverse and primarily includes clay banks with rocks and sand/silt; however, this 

2 sector does encompass some of the Little Mineral Creek and riparian habitat.   

3 Under Alternative 2, the view from this sector would change from primarily mixed upland forest 

4 interspersed with small irregular native grasslands to thinned forest with views of single-family 

homes and a golf course greens.  Approximately 3,000 ft of shoreline protection would be 

6 present along the northern portion of this sector. 

7 Alternative 3 – Land Conveyance with Limited Shoreline D lopment 

8 Impacts under Alternative 3 would be similar to those pres ted under Alt ative 2, with the 

9 addition of boat docks along limited areas of the sho line in Visibility Sec  3A (Figure 

4.13.2). The percent changes in view for the visua ectors und  Alternative 3 would be the 

11 same as those under Alternative 2 (Table 4.13.1).  T  a dition of boat docks, boat slips, 

12 shoreline protection, and commercial and residential deve pment along Little Mineral Arm 

13 would alter the scenic characteristics of th  por  of lake sho line as viewed from the land 

14 and the lake.  A graphic depiction of the vie  of the hore  from the lake for each of the four 

visibility sectors under Alternati  3 is provide  i  Appendix H. 

16 Visibility Sector 1 
17 Changes in view from isibility nder Alternative 3 would be the same as those 

DRAFT
18 described under Alternative 

19 Visibility ector 2 
Change n view from Vis 

21 described un r Alternative 

22 Visibility Sector A 

ility Sector 2 under Alternative 3 would be the same as those 

23 Changes in view from Visibility Sector 3A under Alternative 3 would include those described 

24 under Alternative 2 in addition to changes on the shoreline due to the addition of boat docks and 

slips. Visibility Sector 3A primarily includes views of a large cove off the eastern shore of Little 

26 Mineral Arm (as described in Section 3.13).  Under Alternative 3, private covered boat docks 

27 and boat slips would be constructed within the cove (Figure 4.13.2).  Boat docks would be 

28 associated with homes in the area and be connected to the neighborhoods via 8-ft wide pervious 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 pathways. Viewing the shoreline under Alternative 3, looking east and north within Visibility 

2 Sector 3A, 13 private boat docks (each including 19 units) would be present along approximately 

3 2,500 ft of the shoreline. Deeper in the cove (viewing east), 78 uncovered private boat slips 

4 would be present. The boat slips would also be accessed by 8-ft-wide pervious pathways that 

would lead to the on-land boat club located to the east-northeast of the end of the cove.  Under 

6 Alternative 3, boat docks, boat slips, and extensive tree thinning due to pathways would be 

7 viewable and prominent from all locations within Visibility Sector 3A.   

8 Visibility Sector 3B 
9 The changes in view from Visibility Sector 3B under Alternative 3 would  the same as those 

described under Alternative 2. 

11 Alternative 4 – Land Conveyance with Modified Shoreli e Development (Proposed 
12 Action) 

13 Visual impacts under Alternative 4 includ  a those described nder Alternative 2, and impacts 

14 due to the proposed development of boat d ks (both ivate and commercial), boat slips (both 

covered and uncovered), a dry dock storage f ility and associated boat ramps, and access roads 

16 (Figure 4.13.3). Due to thes  new s ctures as ell as the shoreline protection, commercial and 

17 residential development ong Little Mineral Arm he scenic characteristics of this portion of the 

18 lake shoreline would be ered. P e in view for the visual sectors under Alternative 

19 4 would be the same as those der Alternative 2 (Table 4.13.1).  Some proposed structures were 

rendered an  compared the e ting conditions as of 2010 (Figures 4.13.4 through 4.13.6). 

21 These r ditions were crea d for the spring/summer seasons and would appear different during 

22 the fall/win r seasons, whe  trees have changed color and/or lost leaves.  In addition to these 

23 variations in s onality, ere is uncertainty regarding the ultimate visual appearance of the 

24 rendered structure  reasonable assumptions regarding appearance were used. Visual 

characteristics would be expected to change gradually over an extended (20+ year) development 

26 period. 

27 Visibility Sector 1 
28 Changes in view from Visibility Sector 1 under Alternative 4 would include all those described 

29 under Alternative 2, along with changes on shoreline due to the addition of boat docks and hotel 

boat day slips.  Under Alternative 4, the cove located adjacent to  the proposed hotel and 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 conference area would be developed with 57 covered boat day slips along approximately 800 ft 

2 of the north eastern shoreline (Figure 4.13.3).  A rendition of the proposed hotel and conference 

3 area can be seen in Figure 4.13.4. As mentioned in Section 4.13.4., the foliage and the 

4 appearance of the structures may vary from presented renditions.  Thirty hotel uncovered boat 

day slips along approximately 200 ft of either side of the hotel/conference center would also be 

6 present under this alternative.  Access pathways for the boat docks and the associated extensive 

7 tree thinning from the hotel area would also be included.  Cleared acc s pathways would be 

8 present to connect the three pocket beaches located within the cov o the hotel area.  Three 

9 private 19-unit covered boat docks along approximately 800 ft the sou rn part of Visibility 

Sector 1 would also be added to the view shed.  Under Alte ative 4, boat doc  boat slips, and 

11 pathways would be viewable and prominent from all b  the northern-most sectio  of Visibility 

12 Sector 1. Although the northern section of the view s d would ot include views of new docks 

13 and boat slips, the view would be severely altered by th nstruction of the hotel conference 

14 center on the northern point of the propose nveyance land. 

Visibility Sector 2 
16 The changes in view from Visibility Sector 2 nder Alternative 4 would include all those 

17 described under Alternative , along with chan s on the shoreline due to the addition of boat 

18 docks and associated ac ss pathway   Under Alt native 4, 17 private covered boat docks (each 

19 with 19 units) would be p sent imarily w n the central portion of this unit (in and around 

the small cove) (Fi ure 4.13.3   Four of the 19 boat docks would be present along the southern 

21 portion of t  sector, be w golf urse greens.  A total of approximately 3,500 ft of shoreline 

22 within s sector would ha  a changed view due to boat docks and associated access pathways. 

23 These boat cks as well a  the shoreline protection and residential housing described under 

24 Alternative 2 w ld be vi wable and prominent from all of Visibility Sector 2.  A rendition of 

the proposed residen l development and golf course area can be seen in Figure 4.13.5.  This 

26 rendition is representative of any proposed residential development and golf course areas along 

27 the entire shoreline, not just those present in Visibility Sector 2.  As mentioned in Section 

28 4.13.4., the foliage and the appearance of the structures may vary from presented renditions.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Visibility Sector 3A 
2 The changes in view from Visibility Sector 3A under Alternative 4 would include all those 

3 described under Alternative 3, along with changes on the shoreline due to the addition of dry 

4 dock storage located at the end of the cove. The design plan for the dry dock storage, boat club, 

5 and surrounding area in the cove is shown on Figure 4.13.3.  A rendition of the proposed boat 

6 club area can be seen in Figure 4.13.6. As mentioned in Section 4.13.4, the foliage and the 

7 appearance of the structures may vary from presented renditions.  Un r Alternative 4, boat 

8 docks, boat slips, dry dock storage, and extensive tree thinning (d  to pathways, docks and 

9 parking lots), along with the residential development and sh eline p tection described in 

10 Alternative 2, and would be viewable and prominent from a  locations with  Visibility Sector 

11 3A. 

12 Visibility Sector 3B 
13 The changes in view from Visibility Sector 3B under A rnative 4 would include all those 

14 described under Alternative 2 along with h es on the shor ine due to the addition of more 

15 boat docks and associated access pathways   Under A ative 4, 12 covered boat docks (each 

16 with 19 units), would be present along the ntir  5,280 feet of Visibility Sector 3B (Figure 

17 4.13.3). The boat docks wo d be p sent below the two areas of residential development and 

18 golf course greens. Thes  boat docks nd associa d pathways as well as the shoreline protection 

19 and residential housing cribed nder tive 2 would be viewable and prominent within 

20 all of Visibility Sector 4. 
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1) U.S. Department of Agriculture, Farm Service Agency, National Aerial Imagery Program, provided by ESRI World Imagery Map©, Image Date 2008
2) Development boundary provided by PSA Engineers, 2010 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.14 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE 

2 The purpose of hazardous, toxic, and radioactive waste analysis is to assess impacts associated 

3 with each alternative, including those related to concerns previously identified in Section 3.14. 

4 Since the conveyance lands are previously undeveloped, it is not expected that any hazardous, 

toxic, or radioactive wastes would be encountered during construction activities.  However, the 

6 addition of the Preston Harbor Development, regardless of the alternative hosen, could result in 

7 generating wastes regulated by the EPA and TCEQ.   

8 All regulated waste generated as a result of construction or operation of faci ies associated with 

9 the Preston Harbor Development would be managed and t nsported in accordan  with 30 TAC, 

Chapter 335 – Industrial Solid Waste and Municipal H zardous Waste; 40 CFR 260 – Hazardous 

11 Waste Management System; 29 CFR 1910 – Occupatio l Saf y and Health Standards; 40 CFR 

12 Part 263 – Hazardous Waste Transportation, and 49 CFR P rts 100-185 – Hazardous Materials 

13 Regulations.  Medical waste generated wo ld  managed in a rdance with 30 TAC, Section 

14 330, Subchapter Y – Municipal Solid Waste  Medical  Management. 

To determine the consequenti  eff s of these ncreases, the study area was defined to identify 

16 proposed facilities or act ities that ay genera  regulated waste and furthermore assess the 

17 potential for releases to environ 

18 4.14.1 Oil and 

19 Under e h alternative, the  are no plans to develop additional oil and gas wells on the proposed 

conveyanc  land or the adj ent private land; in this regard, no associated direct or indirect 

21 adverse effects would be pected.  However, as a result of the Preston Harbor Development, 

22 increased automob d boat traffic could lead to more petroleum releases in roads, parking 

23 lots, and Lake Texoma; these concerns are further addressed in Section 4.9.1 and Section 4.14.5. 

24 4.14.2 Commercial Waste 

Commercial development is planned under each alternative, but specific businesses to be 

26 included have not been identified at this time.  While each alternative indicates a variety of 

27 commercial business, none of these establishments would be located on the conveyance property.  
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 All commercial facilities would be located on the adjacent private property as indicated in 

2 Figures 2.2 through 2.5, and would be part of the No Action Alternative baseline conditions and 

3 independent of the federal action. The following addresses the types of businesses that generate 

4 regulated waste and may exist in the areas designated for commercial use in the Preston Harbor 

Development. 

6 Gas Stations 

7 Underground storage tanks (USTs) containing petroleum are typ ally installed with the 

8 construction of a gas station and regulated by EPA and TCEQ, 30 AC rt 1 Chapter 334. All 

9 USTs are required to be registered with TCEQ, and delivery certificates ould be renewed 

annually. Depending on the level of services provid d, automotive wastes ould include 

11 antifreeze, chlorinated and/or non-chlorinated solven , used oil ontaminated rags, and other 

12 hazardous substances and materials that should be disp ed  at an authorized facility.  Wash 

13 water could potentially contain metals, oil, grease and other ntaminants, and could runoff into 

14 sumps, floor drains, or storm drains that dis harg  i to storm sew s. 

Dry Cleaners 

16 In Texas, authorization from TCEQ  required o operate a dry-cleaning facility.  Dry-cleaning 

17 facilities must comply wi h release p vention re uirements defined in 30 TAC 337.20 and air 

18 regulations such as 30 AC 106 ; i ted machines must meet applicable performance 

19 standards, as defined in 30 C Section 337.20, based on the type of solvent used in the dry-

cleaning pro ss in co unction ith gross annual receipts.  Secondary containment would be 

21 required ound dry-cleani  units and solvent waste storage containers. 

22 Most dry-cle ing facilities produce small amounts of hazardous waste.  However, all waste 

23 generated by dry eanin  activities is regulated under the Clean Water Act and the Texas Water 

24 Code Chapter 26 and must be characterized and disposed of at an authorized facility.  Discharge 

from dry cleaners is subject to the pre-treatment requirement in 40 CFR Part 403 prior to 

26 disposal into an OSSF or wastewater system.  Some dry-cleaning facilities use perchloroethylene 

27 (PCE) in the cleaning process, which can be a hazardous air pollutant and is regulated under 

28 Title 40 CFR Part 63, Subpart M, National Emission Standards for Hazardous Air Pollutants. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 4.14.3 Industrial Waste 

2 Under each alternative, a power substation containing mineral-oil-based or dry equipment would 

3 be constructed in the Preston Harbor Development.  The power substation would be located on 

4 the adjacent private property as indicated in Figures 2.2 through 2.5, and would be part of the No 

Action Alternative baseline conditions and independent of the federal action.  Polychlorinated 

6 biphenyls (PCBs) were historically used in electrical equipment at power bstations because of 

7 their high thermal resistance, but they are now prohibited by Toxi  Substances Control Act 

8 (TSCA), 40 CFR Chapter I, Part 761 and would not be present at he s tation. Mineral oil is 

9 not considered toxic. Long-term adverse impacts associated with the power bstation would be 

minor and limited to the small increase in impervious cov  and resulting stormw r runoff. 

11 4.14.4 Medical Waste 

12 Though medical offices and services are planned for the sou ern portion of the Preston Harbor 

13 Development under all alternatives, the typ  of m dical facilities nd services to be included are 

14 not known at this time.  These medical offic would be lo d on the adjacent private property 

as indicated in Figures 2.2 throu  2 5, and w l  be part of the No Action Alternative baseline 

16 conditions and independen  of the fe ral action   Common hazardous materials used in health 

17 care facilities include m cury-conta ning equipme t and products, pharmaceuticals, radiological 

18 equipment and materials, ril nts and disinfectants, cleaning supplies, laboratory chemicals, 

19 and pesticides ls gene e several types of wastes including solid waste, universal waste, 

hazardous waste, and m dical w   Medical wastes include non-regulated and regulated 

21 medical ste (RMW). 

22 Solid waste co prises th  majority of the waste stream for hospital facilities.  Paper and 

23 cardboard represen  largest portion of the hospital solid waste stream.  Organic wastes 

24 include yard and food wastes. Plastics represent the third highest percentage of hospital sold 

waste. 

26 Universal waste includes batteries, pesticides, hazardous waste lamps (containing lead of 

27 mercury), and mercury-containing equipment.  Common universal waste electric lamps include, 

28 but are not limited to, fluorescent, high intensity discharge, neon, mercury vapor, high pressure 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 sodium, and metal halide lamps.  Elemental mercury is contained in thermometers, manometers, 

2 barometers, relay switches, and gauges. 

3 Hazardous waste or listed waste may include solvents, laboratory chemicals, pharmaceuticals, 

4 chemotherapy agents, antiseptics, and disinfectants.  Ignitable, corrosive, reactive and toxic 

wastes may also be generated. 

6 Medical waste consists of sharps in addition to pathological and microbiological wastes 

7 containing blood or other potentially infectious materials. 

8 4.14.5 Boat Waste 

9 Boat activities such as fueling and maintenance could sult in the use or transport of potentially 

hazardous substances, including petroleum-related oduct  cleaning solvents, paint and 

11 coatings, and sewage wastes over water. Though there are ws in place protecting waters of the 

12 U.S. from boat waste, it is difficult to pred t ciated acciden  and negligence that may result 

13 in unexpected pollution. Additionally, a qu ntitative j ction of the increase in boat activity 

14 with the addition of the Preston Harbor Deve pm nt is further discussed previously in Section 

4.11. 

16 Alternatives 1 and 2 No Acti  a d Land Conveyance without Shoreline 
17 Development 

18 While no b t ramp  club, h uses, or slips, would be included in the Preston Harbor 

19 Develop ent under Altern ves 1 and 2, the additional residences at the lake would likely result 

in some le l of increased b ating activity; therefore there could be some resulting increase in 

21 boat waste. 

22 Alternatives 3 and 4 - Land Conveyance with Varying Shoreline Development  

23 Under both Alternatives 3 and 4, Preston Harbor Development would include additional boat 

24 docks. Additionally, under Alternative 4, boat ramps and dry dock storage would be anticipated. 

While the boat club would not offer fueling or maintenance facilities the added infrastructure 

26 would still increase boat activity as discussed in Section 4.11. Though the amount of boat waste 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 discharged cannot be effectively quantified, it can be assumed that increased boat activity would 

2 result in some level of increased impacts to the surrounding environment from boat waste. 

3 4.15 AIR QUALITY 

4 The following factors were considered in evaluating air quality: (1) the short- and long-term air 

5 emissions generated from construction, grading, asphalt paving and dredgi g operations; (2) the 

6 type of emissions generated; and (3) the potential for emissions result in ambient air 

7 concentrations that exceed one of the NAAQS or SIP requi me s   The air emission 

8 calculations for the alternative actions included in the sections below are det d in Appendix N. 

9 Alternative 1 – No Action 

10 Without conveyance or development of the conveyan  par l, Alternative 1 would have no 

11 impact on air quality.  While not a part of the federal acti  the development on the adjacent 

12 private land would result in short-term in reas  emissions d ng construction, grading, and 

13 asphalt paving. There would be negligible mbient a  i cts from these localized short-term 

14 emissions that would quickly dissipate from e ctivity source. Annual long-term emissions 

15 associated with new homes  populati  increase nd other amenities in the proposed on private 

16 land would have negl ible impac  on long-t m emissions in an area that experiences 

17 approximately 5.8 million sitor  a year. 

18 The combus n of fu  by the nstruction equipment, grading equipment, paving equipment 

19 and tran ort vehicles invo ed in would result in emissions of carbon monoxide (CO), volatile 

20 organic co pounds (VOCs) itrous oxides (NOx), sulfur dioxide (SO2), and 10 microns and 2.5 

21 microns partic te matter M10 and PM2.5 respectively) (EPA, 2004).  PM2.5 emissions factors 

22 have not been de o d for all operations; thus, it was conservatively assumed that PM2.5 

23 emissions are equivalent to PM10 emissions. Hot mix asphalt would be used, which would result 

24 in minimal fugitive VOC emissions.  To conservatively account for the short-term annual 

25 emission increase, it was assumed that all development would be equally divided among the 

26 staged 5-year periods. Short-term annual emissions, shown in Table 4.15.1, is just 1 year of the 

27 5 years assumed completion of all development. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.15.1 
2 
3 Expected Annual Emissions from Each Alternative 

DRAFT
VOC CO NOx PM10 PM2.5 SO2 

Alternative 1 (tpy): (Private Land Only) 80.3 420 1,164 134 83.3 74.4 

Alternative 1: Percent of Regional Emissions 0.45 0.51 7.1 0.27 1.3 2.4 

Alternative 2 (tpy): (Conveyed Land) 2.9 19.4 34.9 .9 5.6 2.2 

Alternative 2 (tpy): (Private Land) 82.5 430 1,19 85.2 76.4 

Alternative 2: Percent of Regional Emissions 0.48 0.55 7.5 0.31 1.4 2.6 

Alternative 3 (tpy): (Conveyed Land) 3.5 2 43.1 32.2 8. 2.7 

Alternative 3 (tpy): (Private Land) 83.5 37 1 1 161 89.9 77.3 

Alternative 3: Percent of Regional Emissions 0.49 0.57 7.7 0.43 1.6 2.6 

Alternative 4: Proposed Action (tpy) 

Conveyed Land 
3.5 23.0 43  32.3 8.0 2.7 

Alternative 4: Proposed Action (tpy) 

Private Land 
8  437 1,211 161 89.9 77.3 

Alternative 4: Percent  Regional Em sions 0.49 0.57 7.7 0.43 1.6 2.7 

Regional Emissi (tp a 17,791 81,881 16,463 50,455 6,603 3,054 

CO = carbon mon 
NOx = nitrog xides 
PM2 5 = pa ulate matter eq  or less th  2 5 micrometers in diameter 
PM10 = ticulate matter equa  less than  micrometers in diameter 
SOx = fur oxides 
tpy = ton r year 
VOC = vol organic compoun 

a Includes emissi  from poi area, on-road, non-road mobile sources, and biogenic sources.  Texas Counties: Cooke 
and Grayson; Oklah  C nties: Bryan, Love, and Marshall are shown, as they are the main source of emissions in the 
area.   

Source: EPA AIRData; Emissions come from an extract of EPA's National Emission Inventory (NEI).  Data for year 
2002 were extracted from the NEI final version August 2008.  NEI is an emissions database developed by EPA; 2002 is 
the latest year of emissions available. http://www.epa.gov/air/data/geosel html 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Alternative 2 – Land Conveyance without Shoreline Development 

2 Alternative 2 would result in short-term emissions during construction, grading, and asphalt 

3 paving on the conveyed land. There would be negligible ambient air impacts from these 

4 localized short-term emissions that would quickly dissipate from the activity source.  Annual 

long-term emissions associated with new homes, population increase, and other amenities in the 

6 proposed conveyance land would be similar to the short-term emissi ns and would have 

7 negligible impacts on long-term emissions in an area that experiences pproximately 5.8 million 

8 visitors a year.  Due to the sheer size, attraction and tourism in th s are  the future increase in 

9 development on private land in the region is anticipated to far excee  that of proposed 

conveyance land. The additional emissions from devel pment on the convey d land would 

11 negligible compared to the existing emissions.   

12 To conservatively account for the short-term annual emis n increase, it was assumed that all 

13 development would be equally divided am  a 5-year period   Alternative 2 short-term annual 

14 emissions, shown in Table 4.15.1, is just  year o he 5 year  assumed completion of all 

development. 

16 Review of the short-term a nual emi ons from lternative 2 in Table 4.15.1 indicates that the 

17 greatest percentage of pact to the ocal emissio s from the construction, grading, and paving 

18 operations on conveyed a  pr ate land would be NOx (1,231 tons per year [tpy]) at 7.5%. 

19 These emissio d be temp ary and eliminated upon completion. 

Altern ve 3 – Land Co veyance with Limited Shoreline Development 

21 Alternative 3 ould result n short-term emissions during construction, grading, dredging, and 

22 asphalt paving on e c veyed land. There would be negligible ambient air impacts from these 

23 localized short-term emissions that would quickly dissipate from the activity source.  To 

24 conservatively account for the short-term annual emission increase, it was assumed that all 

development would be equally divided between the 5-year periods (except dredging).  Dredging 

26 would take place during only 1 year; Alternative 3 short-term annual emissions, shown in Table 

27 4.15.1, represent the worst case annual emissions during the year dredging would take place. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Review of short-term annual emissions from Alternative 3 in Table 4.15.1 indicates that the 

2 greatest percentage of impact to the local emissions from the construction, grading, dredging, 

3 and paving operations on the conveyed and private land would be NOx (1,254 tpy) at 7.7%. 

4 These emissions would be temporary and eliminated upon completion.  

Annual long-term emissions associated with new homes, population increase, and other 

6 amenities in the proposed conveyance land would be similar to the sho term emissions and 

7 have negligible impacts on long-term emissions in an area that expe ences approximately 5.8 

8 million visitors a year.  Due to the sheer size, attraction and t rism  this area, the future 

9 increase in development on private land in the region is antici ated to far exc d that of proposed 

conveyance land. The additional emissions from devel pment on the convey d land would 

11 negligible compared to the existing emissions. 

12 Alternative 4 – Land Conveyance with Modified Sh eline Development (Proposed 
13 Action) 

14 The Proposed Action would result in sh rt-term ions during construction, grading, 

dredging, and asphalt paving on the convey d l d.  There would be negligible ambient air 

16 impacts from these localized hort-te m emissio  that would quickly dissipate from the activity 

17 source. To conservativ y account f  the short- m annual emission increase, it was assumed 

18 that all development wo d be qually d d between a 5-year period (except dredging). 

19 Dredging would t ke place d ing only 1 year; Proposed Action short-term annual emissions 

shown in T le 4.15.1 r esent t  worst case annual emissions during the year dredging would 

21 take pla 

22 Review of sho term annu  emissions from the Proposed Action in Table 4.15.1 indicates that 

23 the greatest percen ge  impact to the local emissions from the construction, grading, dredging, 

24 and paving operations on the conveyed and private land would be NOx (1,254 tpy) at 7.7%. The 

emissions would be temporary and would be eliminated upon completion.   

26 Annual long-term emissions associated with new homes, population increase, and other 

27 amenities in the proposed conveyance land would be similar to the short-term emissions and 

28 have negligible impacts on long-term emissions in an area that experiences approximately 5.8 

29 million visitors a year.  Due to the sheer size, attraction and tourism in this area, the future 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 increase in development on private land in the region is anticipated to far exceed that of proposed 

2 conveyance land. The additional emissions from development on the conveyed land would 

3 negligible compared to the existing emissions. 

4 4.15.1 Greenhouse Gases 

Vehicles and equipment used during construction, grading, dredging, and paving operations 

6 would emit carbon dioxide (CO2). These emissions were estima d using current EPA 

7 methodologies (see Appendix N for detailed emission calculations) der the Proposed Action, 

8 approximately 242,393 metric tons of carbon dioxide equivalents (CO2eq  would be released. 

9 The amount of CO2eq released under the Proposed Action presents less than 00005% of the 

2009 U.S. anthropogenic emissions of CO2eq (EPA, 201 ). 

11 Annual long-term emissions associated with new h e  population increase, and other 

12 amenities in the proposed conveyance land would be simil  to the short-term emissions and 

13 have negligible impacts on long-term emi ions n area that periences approximately 5.8 

14 million visitors a year.  Due to the sheer s e, attr tion d tourism in this area, the future 

increase in development on priv  l nd in the n is anticipated to far exceed that of proposed 

16 conveyance land. The ad tional em sions fro  development on the conveyed land would 

17 negligible compared to e existing missions. 

18 These limited amount of emis ons and would not contribute significantly to global warming, but 

19 any emissio  of greenh se gas  (GHGs) represents an incremental increase in global GHG 

concent ions. Activities d  not fall under one of the source categories listed in 40 CFR 98, and 

21 therefore w uld not be su ect to the requirements of the EPA National Greenhouse Gas 

22 Reporting Rule 

23 4.16 NOISE 

24 This EIS evaluates potential changes to the noise environment that would result from 

implementation of the alternatives.  For the purpose of this analysis, noise impacts would be 

26 considered significant if the long-term DNL estimated for the proposed activities exceeds 65 

27 dBA for nearby noise sensitive areas (NSAs), or would contribute to a violation of any Federal, 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 State, or local noise regulation. The area of interest for noise evaluation would be those areas 

2 directly adjacent to the proposed conveyance and Preston Harbor Development.  This analysis 

3 focuses on construction and other long-term activities associated with each alternative.  

4 Alternative 1 – No Action 

Without conveyance or development of the conveyance parcel, no increase in noise would occur. 

6 While not a part of the federal action, development of the adjacent par l would result in both 

7 short- and long-term moderate adverse effects to the noise envir ent. Short-term effects 

8 would be due to noise generated during the construction of th  proposed developments on the 

9 adjacent private land.  Long-term effects would be due to general increase  human activity 

(i.e., traffic). These increases would not result in lon term DNL greater than for nearby 

11 NSAs, nor would they contribute to violation of any F deral, Sta  or local noise regulations. 

12 Construction Noise 
13 Construction noise would result from the o era of heavy eq ment.  Subsequent impacts on 

14 NSAs would vary depending on the type, nu ber, and ess of equipment in use at any given 

time.  Individual pieces of heavy construction qui ment typically generate noise levels of 80 to 

16 90 dBA at a distance of 50 et. Tab  4.16.1 p sents typical noise levels (dBA at 50 feet) that 

17 EPA has estimated fo  the main p ases of ou oor construction.  With multiple items of 

18 equipment operating con rrentl  noise le would be greater than 62 dBA during daytime 

19 periods at locatio  within sev l hundred feet of active construction sites.  

The zone f high construc n noise vels typically extends to distances of 400 to 800 feet from 

21 the site o  heavy equipmen  operations. There are several residences within 800 feet of the 

22 proposed site at would e perience temporary, but appreciable, noise during the construction 

23 phase. Locations re an 800 feet from construction sites seldom experience substantial levels 

24 (greater than 62 dBA) of construction noise.  For NSAs closer than 5,000 feet (1,525 meters) 

(approximately 1 mile) to the site, construction noise would be audible, but distant.  The overall 

26 impacts from construction noise would be minor and, due to the extended period of construction, 

27 of moderate duration.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.16.1 
2 
3 Noise Levels Associated with Outdoor Construction 

DRAFT
Construction Phase Leq (dBA) at 50 feet from Source 

Ground Clearing 84 

Excavation, Grading 89 

Foundations 78 

Structural 85 

Finishing 89 

Source: EPA, 1971 

4 During construction, BMPs and applicable municipal reg ations with respect to ise would be 

5 observed. BMPs would include the following:  

6  Limiting construction primarily to normal w k ay daylight or business hours, 
7 specifically in areas adjacent to noise sensitive land-u s such as residential areas; 

8  Ensuring construction equipment m fflers a roperly m ntained and in good working 
9 order; and 

10  Coordinating with resi  owners a or tenants prior to unavoidable construction 
11 activities directly adj cent to e ablished sidential areas. 

12 Long-term Noise 
13 Future sources of noise w ld i lude roadway traffic and boating activities.  In general, noise 

14 levels would be arable to  typical suburban setting.  Noise would predominantly be due to 

15 primary a  secondary adway nd would be louder and more persistent than existing 

16 conditio  The increase population density within the development would result in an 

17 increase in man sources  noise, and natural noises such as the rustling of leaves and bird 

18 vocalizations wo d not b  present, or would be masked.   

19 Future noise levels under this alternative (Leq and DNL) were estimated for the surrounding area 

20 in Table 4.16.2 below (ANSI, 2003). An approximate increase in human background noise 

21 (DNL) would be expected due to the additional traffic and general human activities associated 

22 with a high-density mixed-use development.  These ongoing impacts would be moderate in 

23 intensity, extent, and context. No boat slips or associated boating noise would be expected under 

24 this alternative.   

4-175 




  

 

 
  

 

  
 

 
 

 
 

 

 

 
  

 
 

 
  

 

 

 

  

  

 

 

 

  

 

 

 

 

 

 

 

 

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Table 4.16.2 
2 
3 Estimated Existing Noise Levels at Nearby Noise Sensitive Receptors 

Source: 1ANSI, 2003. 

4 Alternative 2 – Land Conveyance without Shorel e evelopment 

5 Under Alternative 2, moderate increases n  would be ex cted. As with Alternative 1, 

6 short-term effects would result from noise g nerated  construction, and long-term effects 

7 would result from a general increase in huma  ac vity such as traffic.  These increases would 

8 not result in long-term DNL greater n 65 dBA for nearby NSAs, nor would they contribute to 

9 a violation of any Feder  state, or lo al noise reg ation. 

10 Construction Noise 
11 As with Alter  overall mpacts from construction noise would be minor in intensity, 

12 extent, c text, and of oderate duration.  Under this alternative, the total amount of 

13 construc n would be comp able to that outlined under Alternative 1; however, it would be less 

14 compact and mewhat far er away from existing NSAs to the south and east.  Construction 

15 noise along the sh relin  would be audible, but perceived as distant, for residences across Lake 

16 Texoma to the west.  BMPs would be identical to those outlined under Alternative 1. 

17 Long-term Noise 
18 As with Alternative 1, there would be an approximate increase in manmade background noise 

19 when compared to existing conditions (Table 4.16.2) (ANSI, 2003).  These changes would be 

20 due to the additional traffic, and general human activities associated with a high-density mixed-

Alternative 
Population Density 

(Population per 
Square Mile) 

Land Use Category 

Estimated Existing Sound Levels 
(dBA)1 

DNL 
Leq 

(Daytime) 
Leq 

(Nighttime) 

Existing Condition -
Rural 

Agricultural 
Undeveloped 

45 43 37 

Alternative 1 7493 Noisy Suburban 
Residential with 

Commerci 
60 5 52 

Alternatives 2, 3, and 4 7195 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 use development. No boat slips or associated boating noise would be expected under this 

2 alternative. 

3 Alternative 3 – Land Conveyance with Limited Shoreline Development 

4 Alternative 3 would result in short- and long-term moderate adverse effects to the noise 

environment.  As with Alternative 1, short-term effects would be due to noise generated during 

6 the construction, and long-term effects would be due to a general increas  in human activity such 

7 as traffic.  However, unlike Alternatives 1 and 2, additional noise uld result from boating 

8 activities. Increases in noise would not result in long-term DNL greater t n 65dBA for nearby 

9 NSAs, nor would they contribute to a violation of any Feder , State, or local n e regulation. 

Construction Noise 
11 As with Alternative 1, and for similar reasons, the over  impa s from construction noise would 

12 be minor in intensity, extent, context, and of a moderate ration. Under this alternative, the 

13 total amount of construction would be com ara  to that outlin  under Alternative 1; however, 

14 it would be less compact and somewhat far r away xisting NSAs to the south and east. 

Construction noise along the shoreline, includ g e proposed boat club, would be audible, but 

16 perceived as distant, for resi nces ac ss Lake xoma to the west.  BMPs would be identical to 

17 those outlined under Alt native 1. 

18 Long-term Noise 
19 As with Alter ive there w ld be an approximate increase in manmade background noise 

(Table 4 1 .2) (ANSI, 20 )  Thes hanges would be due to the additional traffic and general 

21 human a vities associated ith a high-density mixed-use development.  A maximum of 325 

22 boat slips and ssociated bo ting noise are expected under this alternative, as discussed in detail 

23 below. 

24 Because boating activity changes throughout the year and throughout any given day, DNL was 

chosen to evaluate its effects on the noise environment.  Although the exact nature and locations 

26 of water-based activities has not been specifically inventoried, this analysis provides a bounded 

27 approach to determine the upper bound of effects. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 Throughout the year, boats would be audible from locations along the shoreline, more so in the 

2 summer than in the winter due to recreational activities.  In general, the number of boats passing 

3 a single location would not be sufficient to generate areas of incompatible land-use or 

4 significantly affect noise-sensitive areas (Table 4.16.3).  For example, a common midsized 

5 watercraft would have an overall sound level of 68-71 dBA at a distance of 82 feet (25 meters) 

6 (PWIA, 2008).   

7 
8 
9 

Table 4.16.3 

Noise Levels for Boating Activit s 

Individual Pass-by Alternative Alternative 4 Units 

Sound Level 71 71.0 dBA 

Distance of Measurement (m) 25. 25.0 meters 

Sound Level at 25 m 71.0 71.0 dBA 

Speed 30 30 mph 

Audible Distance 2 miles 

Audible Time 4 minutes 

Annual Activity ernative 3 Alternative 4 Units 

Slips 325 960 slips 

Maximum Trips Per Day 81 240 trips 

Total Monthly Pass-bys 4,860 14,440 trips 

Percent Time Audi ivalent) 1.5% 4.44% percent 

Distance to R eptor 60 60 meters 

DNL fro ctivity  47.1 51.8 dBA DRAFT
Source: PWI 2008. 

10 
11 In order to develop  c nservative estimate, it was assumed that all boat slips are occupied, and 

12 25% of the boats are used an average of once per day.  Under these conditions, a single NSA 

13 would have the potential to be passed 4,860 times per month in the peak of summer.  Under these 

14 conditions, boats would generate DNL of 47.1 dBA.  These levels would be well below the 65

15 dBA DNL threshold, and noise from boating would blend with the other activities throughout the 

16 proposed development such as vehicle traffic.  Because of their widespread and sporadic nature, 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 actual boating activities at any location would be much less than those described herein.  Effects 

2 of noise from these activities would be minor in intensity, extent, context, and duration.   

3 Alternative 4 – Land Conveyance with Modified Shoreline Development (Proposed 
4 Action) 

Under Alternative 4, noise increases would be expected.  As with Alternative 3, short-term 

6 effects would be due to noise generated during the construction, and long rm effects would be 

7 due to a general increase in human activity such as traffic and boati  activities. Increases in 

8 noise would not result in long-term DNL greater than 65 for arby SAs, nor would they 

9 contribute to a violation of any Federal, State, or local noise r gulation. 

Construction Noise 
11 As with Alternative 3, and for similar reasons, the ove ll impac  from construction noise would 

12 be minor in intensity, extent, context, and of a moderate ration. Under this alternative, the 

13 total amount of construction would be com ble to that outli d under Alternative 3; however, 

14 it would be less compact and somewhat far er away m existing NSAs to the south and east. 

Construction noise along the shoreline, inclu ng th  proposed boat club and boat ramp, would 

16 be audible, but perceived as d tant residenc  across Lake Texoma to the west.  BMPs would 

17 be identical to those outli d under A rnative 3. 

18 Long-term Noise 
19 As with Alternati  3  there uld be an approximate increase in man-made background noise 

(Table 4.16 2) (ANSI, 2 3). The  changes would be due to the additional traffic, and general 

21 human ivities associated ith a high-density mixed-use development.  

22 However, un e Alternat e 3, 960 boat slips would be expected. To develop a most 

23 conservative estim  i  was assumed that all proposed boat slips are occupied, and 25% of the 

24 boats are used an average of once per day.  Under these conditions, a single NSA would have the 

potential to be passed 14,400 times per month, and boats would generate DNL of 51.8 dBA. 

26 These levels would be well below the 65-dBA DNL threshold and would blend with the other 

27 activities throughout the proposed development such as vehicle traffic.  In general, the number of 

28 boats passing a single location would not be sufficient to generate areas of incompatible land-use 

29 or significantly affect noise-sensitive areas (Table 4.16.3).  Because of their widespread and 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

1 sporadic nature, actual boating activities at any location would be much less severe than those 

2 described herein. Effects of noise from these activities would be minor in intensity, extent, 

3 context, and duration. Small changes in the long-term noise environment due to heavy 

4 equipment use of the stacked storage facility would be expected.  This noise would be seasonal 

5 and intermittent, and these effects would be negligible.   

6 4.16.1 Dredging 

7 Noise impacts to the natural and human environment are expected to  localized and short-term, 

8 occurring during dredging and placement of dredged material.  Noise ge rated from dredging 

9 activities would be similar to that generated from typical onstruction activ es as described 

10 above. 

11 4.17 SUMMARY OF ALTERNATIVE IMPACTS 

12 A summary of environmental consequenc  di ssed in Sectio 4 is presented below in Table 

13 4.17.1. In this EIS the No Action Altern tive, or ative 1, is used as a baseline for 

14 comparison to the action alternatives, Altern iv  2, 3 and 4. Cumulative impacts of these 

15 alternatives are discussed in he follo ng Sectio  5. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

1 Table 4.17.1 
2 
3 Summary of Human and Natural Resource Impa ts 

Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance without 

Shoreline Development 

Alt native 3: 
Land yance with 

mited reline 
Developm t 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Activities under each 
Alternative 

No Conveyance;  
Development on Adjacent Private 

Property 

Convey with deed restrictions; 
No changes to SMP; 

No Moratorium Deviation 
Development on Convey ce 
property and Adjacent Pr te 

Property 

Convey with deed rest ions; 
No changes to SMP 

Lift Moratorium;  
Devel ment on Conveyance 
pro ty and Adjacent Private 

Property 

Convey with deed restrictions; 
Modify the SMP; 
Lift Moratorium;  

Development on Conveyance 
property and Adjacent Private 

Property 

Land Ownership and Managem t 

Land Ownership and 
Management 

No effect. 
635 acr oved from Federal o rship and management.  Minor decrease (-0.6%) of federal land 

wnership lake-wide. 

Land Use d Land Us trols 

Lake Texoma Shoreline 
Management Plan 

No effec 

Changes in zoning along conveyance 
area shoreline.  Minor lake-wide 
increases in limited development 

(+3.3%) and public recreation 
zoning (+1.5%) and minor lake-wide 

decrease in protected shoreline 
allocation (-0.9%). 

Lake Texoma Master 
Plan 

No effect. 
635 acres rem  from Master Plan management.  Minor decrease (-1.6%) in recreation (low density use) 

allocated lands lake-wide. 

Geology and Soils 

Geology No appreciable effect 

Soils 

Mi  ground disturbance d 
increased potential of 

sedim tion during construc n 
on adj nt private property 

Minor ground disturbance and increased potential of sedimentation during construction on the proposed 
conveyance land and adjacent private property; however, installation of shoreline protection reduces long-

term shoreline erosion. 

Water Storage Capacity 

Water Storage Capacity No ct. No appreciable effect.  Any proposed changes would be subject to USACE review and approval. 

Water Resources and Water Quality 

Chloride Control No effect. DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance without 

Shoreline Development 

Alternative 3: 
Land Conveyance with 

Limited Sh eline 
Devel ment 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Erosion, Turbidity, and 
Sedimentation 

Minor increased potential of 
sedimentation, erosion and 

turbidity during construction; and 
minor additional erosion could 

occur due to decreased vegetative 
cover and increased development 
on the adjacent private property. 

Minor increased potential of 
sedimentation, erosion and 

turbidity during construction; 
and minor additional erosion 
could occur due to decreased 

vegetative cover and increased 
development; however, 
installation of shorelin 

protection reduces long 
shoreline erosion in Littl 

Mineral Arm. 

Moderate in ased potential of 
sedim a  erosion and 

turbid  during struction and 
dredging; and min dditional 

erosion could occu e to 
increased developmen d 

boating activity and decre d 
vegetative cover; however, 

in llation of shoreline 
p ction reduces long-term 

horeline erosion in Little 
Mineral Arm. 

Moderate increased potential of 
sedimentation, erosion and turbidity 
during construction and dredging; 
and moderate additional erosion 

could occur due to increased 
development and boating activity 
and decreased vegetative cover; 

however, installation of shoreline 
protection reduces long-term 

shoreline erosion in Little Mineral 
Arm. 

Nutrients and Biological 
Oxygen Demand 

Locally significant increased levels 
as the adjacent private 

development would rely on septic 
systems. 

Minor decre se from no action 
levels, as th  d pment would 

utilize a w was ter 
treatm nt plant. 

M or decrease from no action levels, as the development would utilize 
th ste water treatment plant; however, also a minor but temporary 
incre e in levels during dredging.  No appreciable effect lake-wide. 

Pesticides No appreciable effect. Minor ut not qu tifiabl g term increases from shoreline golf courses and residences. 

Other Water Quality 
Pollutants 

Minor increases due to commer d industrial de l ment. 
Moderate increases from commercial and industrial development, and 

additional boating on the lake. 

Biological sources 

Vegetation 
No appreciable effe o 

conveyance land veg ion. 
M derate to signif nt loss of forest and grassland plants on proposed conveyance land resulting from 

development. 

Wildlife 
Minor disruption and displa ent 

during development of adjac 
privat rty. 

Moderate to significant disruption and displacement on conveyance land and potential for loss of wildlife 
during construction activities; and moderate loss of habitat.  Shift to species tolerant of human disturbance. 

Waters of the United 
States and Regulatory 
Permitting 

Impact pected t  present, b re unquantifiable due to the lack of detailed development plans, and avoidance-and-minimization plans; 
Im cts would be as ed during mit review and necessary permits would be obtained from the USACE prior to any construction or 

develop ent.  Permit applications would be phased as development proceeds. 

Fisheries and Aquatic 
Resources 

No eciable effect. 

Minor disruption and 
displacement during 

construction; however, moderate 
increase in suitable habitat from 

the installation of shoreline 
protection. 

Significant localized disruption and displacement during dredging and 
construction; however, moderate local increase in suitable habitat from 

the installation of shoreline protection. 

Threatened & 
Endangered Species 

No effects. DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance without 

Shoreline Development 

Alternative 3: 
Land Conveyance with 

Limited Sh eline 
Devel ment 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Wildlife Refuges and 
Wildlife Management 
Areas 

No effect. 

Migratory Birds Minor local loss of terrestrial habitat and moderate lo s of aquatic h at due to development. 

Wildlife Corridors No appreciable effect. Minor local lo of habitat and increa  fragmentation of habitat. 

Invasive Species 
Minor increased introduction of 

invasive species due to removal of 
native species. 

Moderate potential for the reased introduction and spread  invasive species due to development, 
landsc ng, and increa ed boating (specifically the zebra mussel). 

Socioeconomics 

Population 

Approximately 17,000 new 
residents with anticipated growth 
of 3.8% per year.  New residents 

anticipated to be older, 
predominantly white and 

contribute to urban/suburban 
growth. 

Approxim t 875 additional resi s (19,000 total), with an increase in growth rate of only 0.4% per 
year.  New sident icipated to be ol  predominantly white and contribute to urban/suburban growth. 

Housing 

Significantly increase housing 
stock, median housing value and 

property tax revenue for th 
County.  Many homes wou  be 

second or seasonal resid es and 
could be vacant for porti  of the 

year. 

Sign antly incre City of Denison housing stock, median housing value and property tax revenue for the 
Co ty, the City, D ison Independent School District, and community colleges.  Many homes would be 

secon  or seasonal residences and could be vacant for portions of the year. 

Employment 

Moderate increase in tempor 
opportunities d  construction 

and mo ate perm  new 
opportu ties during oper n of 

development. 

Significant increase in temporary opportunities during construction and moderate permanent new 
opportunities during operation of development. 

Income 

Sign nt increase in income d 
median usehold income due 
the new r dents; New resid s 
may indirec  result in in me 

growth due  deman or 
specialized trad ervice 

workers. Significan  economic 
benefit with increased sales and 

service taxes for the county. 

Significant increase in income and median household income due to the new residents; New residents may 
indirectly result in income growth due to demand for specialized trade and service workers. Significant 

economic benefit with increased sales and service taxes for the City, County, and schools. DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance without 

Shoreline Development 

Alternative 3: 
Land Conveyance with 

Limited Sh eline 
Devel ment 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Travel, Recreation and 
Tourism 

Negligible economic increase to 
the area tourism industry from the 

adjacent private property 
development. 

Significant economic increase to the area u  industry, from the conference center, the hotel and 
increased recre nal act es on and around the lake. 

Environmental Justice No eff t. 

Quality of Life 

Increased demand for public 
services, public safety, medical 
services and education would be 

met by the County through 
property, sales, and service taxes 
and fees from the development. 

Increased demand for public vices, public safety, medical servi  and education would be met by the City 
and Denison Independen chool District w h revenue generated through property, sales, and service taxes 

an ees from the development. 

Infrastructure and Utilities 

Traffic and 
Transportation 

Moderate increase in construction 
traffic; and significant increase in 
residential and commercial traffic. 

M te increase in c truction, residential and commercial traffic. 

Water Treatment and 
Distribution 

Significant increase in demand on 
the City of Denison water 

treatment system. 
in  increase in demand on the City of Denison water treatment system. 

Wastewater Collection 
and Treatment 

Development would use n 
septic systems. 

velopment would use proposed new waste water treatment plant. 

Natural Gas 
Significant increase in n ral gas 

demand. 
Minor increase in natural gas demand. 

Electricity 
Significant increase in electri 

d 
Minor increase in electricity demand. 

Solid Waste 

Modera ncrease in estic 
waste a  increased deman  the 
Tex a Area Solid Waste La fill 
dur  construction and life of e 

development. 

M r increase in domestic waste and increased demand on the Texoma Area Solid Waste Landfill during 
construction and life of the development. 

Ground and Traffic 
Safety 

Minor increase in need for ground and traffic safety. 

Construction Safety Minor increase in potential of safety incidents during construction. 

Public Lands 

Public Lands 
No direct impacts to public lands; 

however, minor increase in 
potential public use. 

Loss of 635 acres of publically-available Federal land, up to 100 acres of which would become public under 
city of Denison control.  Minor decrease of publically-available land lake-wide. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance without 

Shoreline Development 

Alternative 3: 
Land Conveyance with 

Limited Sh eline 
Devel ment 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Recreation 

Recreation Visitation 

Minor increase of available 
recreation opportunities on 

adjacent private property and 
increased access to public land. 

More diverse and changed recreation ortunitie lative to present (e.g., golf/hike/bike vs. hunting). 
Significant change in availab creation opportunities. 

Land-based Recreation 

Minor disturbances during 
construction and significant 

increase due to the adjacent private 
development. 

Changed recreation opportu ies on conveyance land. Moder 
increase from ad onal recreation opportunities. 

Changes in opportunities relative to 
present. Moderate increase from 

additional recreation opportunities 
and public park. 

Land-Water Interface-
based Recreation 

No appreciable effect. 

Moderate decrease in 
accessibility to land-water 

interface areas for recreation in 
the area t nveyance. 

M rate decreased accessibility
 land-water interface areas for 
recreation in the area of the 

veyance, especially during 
peak holiday use. 

Moderate decreased accessibility to 
land-water interface areas and 

pocket beaches for recreation in the 
area of the conveyance, especially 

during peak holiday use. 

Water-based Recreation No appreciable effect. 
Increase in water-based 

reation due to additional boat 
slips. 

Increase in water-based recreation 
due to additional boat slips, ramps, 
and storage, especially during peak 

holiday use. 

Lake Carrying Capacity N  appreciable ef t. 

Localized increased boat usage 
with moderate relative decreases 

in capacity in the area of the 
conveyance during peak holiday 
use. Already crowded boating 

conditions are expected to 
worsen. 

Localized increased boat usage with 
significant relative decreases in 

capacity in the area of the 
conveyance during peak use periods.  
Already crowded boating conditions 

are expected to worsen. 

Pocket Beaches No effect. 

Impacts dependent upon lake 
vel. Access restrictions due to 

e shoreline protection and 
rivate land ownership. 

Impacts dependent upon lake level.  Access restrictions or loss due to the 
shoreline protection, shoreline construction, and private ownership. 

Likely shift to use of other pocket beaches lake-wide. 

Public Beaches No effect. 
Negligible increase due to access on 

hotel beach below 619 NGVD. 

Fishing No ct. 
Significant localized reduction due to the loss of shoreline access for 

fishing. 

Change in fishing access with a 
significant localized reduction of 
shoreline access; but a moderate 

increase from public boat ramp and 
park. 

Hunting 
Minor decrease in hunting quality 

due to adjacent development. 
Local loss of 635 acres for hunting.  Minor reduction of lake-wide public hunting land. 

DRAFT

4-185 




  

 

 
 

 
 

 
 

 

 
  

 
 

   

  

 

 

 

 

 

  

  
 

 

  

  

 

 
  

  

 
 

 
 

  

  

EIS for the City of Denison Land Conveyance, Lake Texoma 

ENVIRONMENTAL CONSEQUENCES 

Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance without 

Shoreline Development 

Alternative 3: 
Land Conveyance with 

Limited Sh eline 
Devel ment 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Privately Operated 
Recreation Areas 

Minor potential increase in usage 
due to population increase. 

Minor increase of privately operate reation areas; and potential increase in use of 
existing private rin  due to population increase. 

Private Boat Docks No effect. 
Mod te increas f new private docks and slips lake-wide.  Significant 

number of new pr  docks along conveyance area shoreline where 
one currently exist. 

Cultural Resources 

Cultural Resources No effect. 

Visual Resour 

Visual Resources 

No appreciable effect to views of 
the lake or of the conveyance 
property; however, adjacent 

private property would change 
from undeveloped to developed. 

Significant changes from 
undeveloped scenery to 

developed d from the lake. 

Significant changes from undeveloped scenery to developed land and 
shoreline from both the lake and the conveyance land. 

Hazardous, To c, and R tive Waste 

Oil and Gas No 

Commercial Waste 
Minor increase in commercial 

waste from development. 
No appreciable effect. 

Industrial Waste No appreciable effect. 

Medical Waste 
Minor increase in gen ated 

medical waste from dev ment. 
No appreciable effect. 

Boat Waste No ef t. Minor potential for increased boat waste. 

Air Quality 

Air Quality No appreciable effect 

Noise 

Noise 

M or increase in backgrou 
nois uring construction; an 

modera crease in backgrou 
due  development. 

Minor increase in background 
noise during construction and 

due to development. 

Minor increase in background noise during construction; and 
moderate increase in background noise due to development and boating. DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

1 5. CUMULATIVE EFFECTS 

2 5.1 INTRODUCTION 

3 As stated in 40 CFR 1508.7, cumulative effects are defined as follows: 

4 impacts on the environment which result from the incremental impact of the 

action when added to other past, present, and reasonably fore eeable future 


6 actions regardless of what agency (Federal or nonfederal) or p son undertakes 

7 such other actions. Cumulative impacts can result from ind dually minor but 

8 collectively significant, actions taking place over a period ime
 

9 These impacts are not directly resulting from an action ass iated with a p icular alternative 

over time, but rather are from past, present, and reasonabl  foreseeable future act s that should 

11 be considered along with each alternative.  Thes ffects can e generated from single or 

12 multiple events and may be additive or interactive.  Prin ple  of cumulative effects analysis, as 

13 described in the CEQ guide Considering Cumulative Effects nder the National Environmental 

14 Policy Act (CEQ, 1997), are described as fo lows 

 Caused by the aggregate of past, presen an  reasonably foreseeable future actions. 

16  Include the total ef ct, both irect and ndirect, on a given resource, ecosystem, and 
17 human communit  of all acti ns taken, n  matter who (Federal, nonfederal, or private) 
18 has taken the ac ns. 

19  Need to be analyzed erms of the specific resource, ecosystem, and human community 
being 

21  M y result from t  accum lation of similar effects or the synergistic interaction of 
22 d ferent effects. 

23 The assessm  of cumul tive effects under each alternative was projected 25 years in 

24 accordance with he roposed development schedule of Preston Harbor Development. 

Cumulative effects were assessed regionally for each resource using reasonable assumptions of 

26 changes, growth, and development in and around Lake Texoma based on previous lake history 

27 (past), current conditions (present), and reasonably anticipated (foreseeable) future activities.   

28 New development has diminished around the shoreline of Lake Texoma in the last 7 years due to 

29 the 2005 moratorium on private boat docks and lease expansions.  In addition to the 2005 

moratorium, the SMP zones regulate development on the shoreline.  In addition, Federal land 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 uses at Lake Texoma are controlled by the Texoma Master Plan.  Since lake construction, the 

2 proposed conveyance area has remained undeveloped and available for use by the public for 

3 hunting, fishing, swimming, hiking, camping, wildlife observation, and other land-water 

4 recreation activities.  The adjacent private land has remained mainly undeveloped and used for 

cattle grazing and recreation. In contrast, other areas around the lake have developed as a result 

6 of leases or other activities.  Collectively, development has occurred since lake conditions were 

7 described in the original operational EIS for Lake Texoma (USACE, 197 . 

8 To assess past and present development of the Lake Texoma reg n, an nalysis of impervious 

9 cover was conducted for the 108,753 acres of USACE-owned property urrounding Lake 

Texoma using a combination of historical imagery from 974 (NASA Landsat ogram, 2011; 

11 P2 Energy Solutions, Inc., 2011) and recreational developmen  maps from the 1978 Lake 

12 Texoma Master Plan to assess past development.  The mos ecently available aerial imagery 

13 (2008) was used to assess present development (USDA, 008). Development acreage was 

14 derived by interpreting geo-referenced ma s an  historic aeria to identify impervious cover, 

such as roads, buildings, parking lots, and her ma ma tructures.  For areas where past 

16 aerial coverage was missing or f l w quality, ecreational development maps from the 1978 

17 Lake Texoma Master Plan ere use  to captur  additional impervious cover.  Based on these 

18 assessments, imperviou  cover has in reased from 025 acres to 2,235 acres on the USACE land 

19 directly adjacent to Lak  Tex ma over the past 34 years.  This additional 210 acres of 

impervious cov esents a 2% increase of development on USACE lands, for an overall 

21 developme t of 2.1% of SACE l ds surrounding the lake. Based on review of the 1978 Lake 

22 Texoma Master Plan maps, pproximately 67 miles (11.5%) of the Lake Texoma shoreline was 

23 developed. By following the development trend indicated above, the current shoreline 

24 development has increa d lake-wide by 1.1% to 74 miles in total.  This assessment was 

conducted without c nsideration of any individual tract status as protected or limited under 

26 USACE plans or the level of development on those tracts (no physical surveys were performed), 

27 and therefore is a conservative estimate of development trends on the lake. 

28 Reasonably foreseeable future development is difficult to predict with certainty in the Lake 

29 Texoma region.  However, given the close proximity of the lake to major population centers such 

as the Dallas-Fort Worth Metroplex, recreational needs are anticipated to increase and result in 

DRAFT

5-2 




 

 

 

 

 

 

5 

 

  

 

 

 10 

 

  

 

  

15 

 

 

 

  

 20 

 

  

 

 

25 

 

 

 

 

EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 additional development around the lake.  In addition to the Preston Harbor Development, 

2 anticipated future development (over the next 25 years) revealed two new or expanding 

3 developments in some phase of initial planning or implementation that were identified through 

4 consultation with the Lake Texoma Association, USACE Tulsa District Real Estate Division, 

and local county development boards (Ashby, 2011; Blevins, 2011; Bone, 2011; Brockett, 2011; 

6 Chaney, 2011; Croasdale, 2011; Franks, 2011; Hartin, 2011; Hoffman, 2011; Johnston, 2011; 

7 Kaai, 2011; Lothridge; 2011; Montgomery, 2011; Morrow, 2011; Nan , 2011; Night, 2011; 

8 Richardson, 2011; Sharp, 2011; Smith, 2011; USACE, 2011d; Wh  2011; Yates, 2011; and 

9 Young, 2011). These proposed developments are shown on Figure 5.1.1 d include the Rock 

Creek Resort (developed by Double Diamond Companies) nd the Pointe V  Development, 

11 which includes a joint venture involving  adjacent C ckasaw Nation lands.  N ne of these 

12 developments are directly associated with the propos  action. o the extent possible, potential 

13 impacts associated with these new developments were con red in cumulative impacts analysis 

14 for this EIS.  Outside of these reasonably icipated develop nts, future similar development 

around the lake is anticipated, but currently ot quan ble. 

16 The Preston Harbor Developme  is located o  t e northeastern side of Little Mineral Arm on 

17 the Texas side of Lake Te ma, as eviously scribed in this EIS. The development would 

18 occur over a 20-25 ye  period beg nning at the uthern end and extending northward.  It is 

19 expected that the first 5 y s of development would include the construction of the wastewater 

pump station, b mp, and oat club (including associated dredging activities), boat slips, a 

21 dry dock s rage facility, nd shor ine protection to the extent needed to protect the boat club 

22 and the using developme   Further development would include the southern golf club, golf 

23 course, com unity center, ngle-family and townhome residential development, commercial 

24 and medical ser ces, a d an inland lake (Figure 2.5).  During the following 10-20 years, 

development of the P ston Harbor would include a northern golf course, golf club, single-family 

26 and townhome residential development, commercial services center, boat slips and boat docks, 

27 and the possible expansion of the wastewater pump station, and another inland lake.  During the 

28 last 5 years of development, the hotel and conference center would be completed, including the 

29 proposed day use boat slips and recreational beaches. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 The Rock Creek Resort (by Double Diamond Companies) is in Texas on the upper end of the 

2 Red River Arm of Lake Texoma and contains approximately 1,300 acres of private lands 

3 adjacent to USACE property (Figure 5.1.1).  The partially developed resort already contains an 

4 existing marina located in a 100-acre cove with approximately 1-mile of shoreline access. 

According to resort publications (Rock Creek, 2011), the marina and yacht club are proposed to 

6 be expanded to include approximately 700 boat slips within the 100-acre cove.  Based on 

7 available information, it is anticipated that Rock Creek will not include d elopment on USACE

8 owned land. The proposed development would include approxima  800 acres of residential 

9 development (with approximately 6,000 residents), a yacht clu  and (ex ing) marina, a boat 

ramp, boat slips, a mail center, a new 18-hole golf cou e, a practice ra e, a golf club, 

11 restaurants, a swim beach, hike and bike trails, parks, la s, tennis courts, a fitness nter, a pool 

12 and pool houses, and a lighthouse.  Additional detai  are avail le at the Rock Creek website 

13 (http://www.rockcreekontexoma.com). 

14	 The Pointe Vista Development (Pointe Vis  De l pment, LLC  is located in Marshall County, 

Oklahoma on the Washita Arm of Lake Texo a near e H hway 70 (Roosevelt) bridge (Figure 

16	 5.1.1). The total area of propos d developme i  composed of approximately 1,850 acres and 

17	 would be modified into a sort set g. With ontiguous development areas surrounding the 

18	 Pointe Vista Developm nt, total ar  would incl e approximately 2,815 acres.  Pointe Vista 

19	 acquired 750 acres of lan  from Oklahoma Commissioners of the Land Office (CLO),  which 

included 558 a eviously onveyed in 2005 by USACE to the CLO in accordance with 

21	 WRDA 19 9.  Under  same rovision, the development could involve future further 

22	 conveya e and developme  of an additional 950 acres of USACE property.  Approximately 

23	 1,508 total res of the pr posed 1,850 development could ultimately be conveyed USACE 

24	 property. Additi ally, t  development could include the purchase of approximately 100 acres 

of land from the Ok homa Tourism and Recreation Department (OTRD).  The area presently 

26	 contains the Catfish Bay Marina, which could be expanded, and a portion of the former Lake 

27	 Texoma State Park.  The state park is proposed to be relocated in some fashion to another 

28	 location(s) at the lake. Development of the area surrounding the Catfish Bay Marina would 

29	 include residential lots, marina expansion, and public boat slips.  Some shoreline modification 

associated with expansion, such as grading and paving for public access and erosion control 

31	 features, is anticipated. The Pointe Vista Development is proposed to include facilities such as a 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 golf course, a hotel, a club house and practice facility, a marina, an aquatic center, an outdoor 

2 recreation center, nature parks, campgrounds, retail shops, and an amphitheater.  Further details 

3 regarding this development are provided in Section 3.2.2 of this EIS.  Additionally, portions of 

4 land held by the Chickasaw Nation  may be developed in a partnership arrangement between 

5 Pointe Vista LLC and the Chickasaw Nation (Figure 5.1.1).  Located immediately to the 

6 northwest of the Pointe Vista Development, proposed future development of this property may 

7 include a casino, hotel, golf course, and shoreline-related development.  C nceptual development 

8 plans provided to USACE by Pointe Vista Development, LLC can b und at the Tulsa District 

9 website (http://www.swt.usace.army.mil). Additional details c n likewi  be found at Pointe 

10 Vista’s website (http://www.pointe-vista.com). As it is a d tinct and separa  action from the 

11 Denison conveyance under WRDA 2007, the USACE is currently cond ting NEPA 

12 documentation (EIS) for the additional transfer of lan  to the S te of Oklahoma under WRDA 

13 1999. 

14 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 5.2 LAND OWNERSHIP AND LAND MANAGEMENT 

2 As previously discussed in Section 3.2, Lake Texoma Federal fee land was purchased by the 

3 Federal government for the public good and authorized project purposes in the 1940s.  This 

4 section assesses past, present, and reasonably foreseeable cumulative impacts to ownership and 

management of Lake Texoma lands. 

6 As discussed in Section 3.2.2, from 1972 to 1995 the GSA disposed of/ ansferred approximately 

7 2,750 acres of Federally owned land at Lake Texoma from Federal wn hip (GSA, 2011). The 

8 most recent conveyance of Federally owned land includes an additional 55  acres conveyed to 

9 the State of Oklahoma in 2005 in accordance with WR A 1999. Presently  USACE owns 

108,753 acres of land surrounding Lake Texoma that re managed by several State and Federal 

11 agencies including USACE, USFWS, the State of Okl oma nd the State of Texas (USACE, 

12 2008c). 

13 Alternative 1 would have no effect on land owners  and land management at Lake Texoma. 

14 However, under Alternatives 2 through 4, la d ow rship a d management would change, as 

approximately 635 acres of F der y owned d managed land would be sold to the City of 

16 Denison, and then a porti n of the co veyance l d would be sold again to a private developer 

17 (Schuler Development)  As discu d  S ction 4.2, the conveyance of 635 acres of Federally 

18 owned property would res n a 0.6% decrease of current Federally owned land lake-wide. 

19 Combined w h past veyanc  noted above, this would result in a total decrease of 3,943 

acres or  cumulative lake ide dec ase of 3.5%. No impacts to the management of Federally 

21 owned lan  managed by US WS, State of Oklahoma, or the State of Texas would be expected.     

22 It is anticipated that ditional minor cumulative impacts to land ownership and land 

23 management would o cur from the reasonably foreseeable potential conveyance of an additional 

24 950 acres of Federally owned land to the State of Oklahoma in accordance with WRDA 1999 

associated with the Pointe Vista Development. As a result of both the currently-proposed and 

26 future potential conveyances, a decrease of approximately 1.4% of current Federally-owned land 

27 surrounding the lake would occur. These lands would no longer be owned or managed by 

28 USACE. When combined with past conveyances noted above and currently-proposed 

29 conveyance of 635 acres, this additional potential future land transfer would result in a total 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 decrease of 4,893 acres or a cumulative lake-wide decrease of 4.4%.  Additionally, the loss of 

2 these public use areas would result in increased demand on remaining USACE-owned land 

3 available for public use on Lake Texoma as discussed in Section 5.10.  Additional future 

4 conveyance of Federally owned land along Lake Texoma (beyond that identified as reasonably 

foreseeable here) is always possible; however, at the time of this report, there are no known plans 

6 for additional conveyance of Federally owned property.   

7 5.3 LAND USE AND LAND-USE CONTROLS 

8 As discussed in Sections 3 and 4, land use is a description of how peo  utilize the land, 

9 whereas land-use controls refers to the methods of regul ng human use of la  for economic 

production (residential, commercial, industrial, and re eational) and natural resource protection. 

11 This section describes the past, present, and reasonably rese ble effects of the alternatives on 

12 land use and land-use controls at Lake Texoma. 

13 Land surrounding Lake Texoma is primar y used recreation   Past development activities 

14 within the project area have modified the ty  of creation available along Lake Texoma by 

including the addition of conc sio  marinas an  boat ramps.  Based on the assessment detailed 

16 in Section 5.1, there has een an inc ase of ap oximately 200 acres of impervious cover on 

17 USACE land adjacent Lake T ver the past 34 years.  This additional 210 acres 

18 represents a 0.2% increase velopment on USACE lands, bringing the overall development 

19 of USACE la ds to app ximate  2.1%. Alternative 1 would have no effect on land use or land-

use contr s for the propos  convey nce.  For Alternatives 2, 3, and 4, the cumulative effects on 

21 land use d land-use contr s includes the addition of approximately 3,125 acres (4.9 square 

22 miles) to City f Denison risdiction.  This would result in an approximately 20% increase of 

23 land to the City an on nued development on Lake Texoma.  

24 As discussed in Section 3.3, use of Federally owned land surrounding the lake must comply with 

the zoning restrictions specified in the 1978 Texoma Master Plan, and use of the lake shoreline 

26 must comply with the zoning restrictions specified in the 1996 SMP.  Therefore, cumulative 

27 impacts to land use and land-use controls as related to the SMP and Texoma Master Plan are 

28 discussed separately in the subsections below. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

5.3.1 Shoreline Management Plan 

As discussed in Section 3.3, the SMP was created in 1974 (previously called the Lake Texoma 

Lakeshore Management Plan).  As a result of the 1996 review of the SMP, an additional 3.4 

miles of shoreline were designated as limited development (USACE, 1996a).  No changes have 

been made to the SMP since 1996.  A moratorium, as described in this EIS, has been in place 

since 2005. 

For the currently-proposed action, no impact to lake-wide SMP allo tions would occur under 

Alternatives 1 through 3. Under Alternative 4 (the proposed a ion), im acts to shoreline use 

allocations adjacent to the proposed conveyance property w uld change, res ing in lake-wide 

changes in shoreline allocations described in Section 4 1. No additional chang  to the SMP 

are anticipated to be associated with the Rock Cr k Resort velopment.  A Federal land 

conveyance is associated with the Pointe Vista Deve p nt. However, current plans as 

submitted by Pointe Vista would not appe  to result in the ed for additional SMP allocation 

changes. All proposed features appear to b  consis t with curre  zoning. Should this change, 

additional NEPA documentation being deve ped f  this n will address these effects.  In 

summary, SMP zoning chang ciated w the proposed action, as described in Section 

4.3.1, appear to be the o y anticip d lake-w de changes for reasonably foreseeable future 

actions.  Accordingly, ke-wide i pa ts to SMP zoning would include increases in limited 

development (+3.3%) and b c recreation (+1.5%) and decreases in protected area (-0.9%) 

zoning. 

The US CE desires to revi w and potentially update the Lake Texoma SMP in the future.  Any 

such future dates to the la -wide SMP will be accompanied by additional impacts analysis in 

accordance with NEPA re uirements. 

5.3.2 Lake Texoma Master Plan 

As described in Section 3.3.2, the Lake Texoma Master Plan was originally written in 1952 with 

updates completed in 1960 and 1978. The plan was supplemented in 1996.  Past conveyance of 

Federally-owned land includes 558 acres conveyed to the State of Oklahoma in 2005.  Prior to 

conveyance of the 558 acres, this land was designated as recreation – intensive use in the Master 

Plan. Such lands have been taken out of management under the Lake Texoma Master Plan.       
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 The current land-use designations for Federally-owned land at Lake Texoma are shown in Table 

2 3.3.4. No impact to land allocated by the Master Plan is anticipated under Alternative 1.  As 

3 described in Section 4.3.2, impacts to Lake Texoma Master Plan allocations under Alternatives 2 

4 through 4 would result in a minor long-term, impact on land use above elevation 619 ft NGVD 

and the loss of 635 acres (1.6%) of recreation low-density land at Lake Texoma.  The 

6 conveyance land would no longer be classified or managed under the Texoma Master Plan, and 

7 the extent of Federal management would be limited to a flowage ea ment.  No additional 

8 changes to recreation low-density lands are expected as a res  of other known future 

9 developments surrounding Lake Texoma.  However, approxim ly 950 es of land allocated 

as recreation-intensive use would be removed from Master P an management s uld conveyance 

11 of Federal lands associated with the Pointe Vista Dev opment occur, as discuss d in Section 

12 5.1. Additional future changes to Lake Texoma M ter Plan allocations would be assessed 

13 separately in accordance with NEPA requirements. 

14 5.4 GEOLOGY AND SOILS 

Cumulative impacts under all alternatives clu e increased soil erosion due to extensive 

16 vegetation thinning, site dev lopmen  and incr se in impervious cover.  In contrast, shoreline 

17 soil protection could oc ur through e installatio  of shoreline protection systems, resulting in 

18 both beneficial and temp rary dverse (d g installation) minor impacts associated with 

19 alternatives invol i g shorelin  protection. 

As discu ed in Section 5.  impervi us cover has increased by approximately 10% (from 2,025 

21 acres to 2, 35 acres) since 1 76, resulting in a total of approximately 2.0% of the USACE land 

22 occupied by im ervious co r. Development accounts for a 0.2% increase of impervious cover 

23 on the USACE la  a acent to Lake Texoma over the past 34 years.  Lands surrounding the 

24 impervious cover include areas of altered, cleared, or thinned vegetation. Known potential future 

actions adjacent to the lake include two additional developments (Pointe Vista Development and 

26 Rock Creek Resort), that are expected to account for additional, yet unquantified increases in 

27 impervious cover and additional altered land in the region.  This, combined with additional acres 

28 of impervious cover projected for Preston Harbor Development, would increase the amount of 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 impervious cover adjacent to the lake and result in an increase in altered land.  This could lead to 

2 cumulatively increased, but currently unquantifiable, levels of soil erosion in developed areas. 

3 New shoreline development has been limited around the shoreline of Lake Texoma since 2005 

4 due to the 2005 moratorium.  Past shoreline protection was mostly limited to protection of 

bridges, roads, boat ramps, public use areas, and marinas.  With the future proposed 

6 developments, a larger area of the shoreline may become protected. 

7 As discussed in Section 4, impacts to soil under Alternative 1 w ul  occur on private lands. 

8 These effects would occur regardless of Federal action.  Other areas ar nd the lake would 

9 experience similar disturbances to soils but are not qua ifiable.  Since de lopment under 

Alternative 1 does not include steeply sloped areas a d shoreline land, the contr bution to an 

11 increase in the rate of soil erosion and lake sedimenta n unde his alternative is anticipated to 

12 be negligible. Under Alternative 1, there would be no ease in impervious cover on land 

13 adjacent to Lake Texoma attributable to th  p posed Federal a ion. An increase in the regional 

14 population would be expected, which would esult in h r use of lake recreational facilities and 

boating activities and may cause an increase i  ero n and sedimentation due to increased wave 

16 action from boating activities 

17 Long-term adverse and eneficial cu ulative impa ts could be expected under Alternatives 2, 3, 

18 and 4. Cumulative impact o il would include those under Alternative 1, in addition to those 

19 arising from line pr ction system.  Development including and beyond USACE 

property rrounding L e Texo  is planned; therefore, soil disturbance and subsequent 

21 increased ediment runoff w uld occur during construction of new structures.  Future shoreline 

22 development ould occur long approximately 27.4 miles (9.4 miles of Preston Harbor 

23 Development lan  plu pproximately 18 miles of Pointe Vista Lands) on Lake Texoma.  An 

24 increase in impervious surfaces such as rooftops and roads would increase surface runoff and, 

consequently, the potential for soil erosion. 

26 Minor adverse impacts similar to those discussed in Section 4 would be expected to result from 

27 construction or expansion of foreseeable future developments (Rock Creek Resort and Pointe 

28 Vista Development).  Under Alternatives 2 through 4, shoreline protection features would be 

29 constructed along 2.7 miles of shoreline for Preston Harbor Development.  Although not 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 currently projected, similar shoreline protection features could be constructed for the Pointe 

2 Vista Development.  Because the presence or location of shoreline protection features are 

3 unknown, future impacts associated with shoreline erosion due to shoreline protection features 

4 are not quantifiable. Three new developments along Lake Texoma could cause an increase in 

boating activity due to increased population numbers; this may result in increased wake action 

6 along the shorelines. As discussed in Section 4.6.2, increased wake action can erode unprotected 

7 shorelines and increase soil loss. 

8 Although no prime farmland is present within the Preston Harbo  Deve ment or other known 

9 future development, there is potential for increasing develo ment to consu  prime farmland 

soils or unique farmlands present in the region.  No other ctions with the poten l for additive, 

11 cumulative impacts on the geology and soil resources f Lake Tex ma have been identified. 

12 In summary, cumulative impacts on soils in the Lake Texo  region may be both beneficial and 

13 adverse. Cumulative impacts under all th e tion alternative re beneficial due to decrease in 

14 soil loss and erosion resulting from an incre se in sho ine protection along the Preston Harbor 

Development and potentially along other dev opm nts.  Adverse impacts may be experienced 

16 due to increased developme relat  erosion d impervious cover, and an increase in wave 

17 action along shorelines. 

18 5.5 LAKE TEXOMA W TER AND FLOOD STORAGE CAPACITY 

19 As discus d in Section 6.4, the torage capacity of Lake Texoma decreased approximately 

20% bet en 1942, when th  lake was constructed, and 2002.  Sedimentation and loss of storage 

21 capacity is refore a conc rn at Lake Texoma.  The present condition of decreased storage 

22 capacity has bee  prim ly a result of past sediment loading from the extensive watershed 

23 upstream of Lake Te ma (USACE, 2010a). Such a pattern is reasonably anticipated to continue 

24 into the future absent major management measures in the watershed.  To capture its immensity, 

Figure 5.5.1 shows the Lake Texoma watershed relative to the Little Mineral Arm watershed, 

26 and Table 5.5.1 presents a size comparison of watersheds and developments known to be 

27 constructed around Lake Texoma within the reasonably foreseeable future, as shown on Figure 

28 5.1.1. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 Table 5.5.1 
2 
3 Watershed Comparison 

DRAFT
Watershed or Property 

Drainage 
Area (acres) 

Percentage of 
Lake Texoma 

Watershed (%) 

Lake Texoma Watershed1 25,088,000 NA 

Little Mineral Arm Watershed 16,281 0 5% 

Preston Harbor Development (Alternative 4) 3,125 0.012% 

Pointe Vista Development2 1,850 007% 

Rock Creek Resort2 1,300 0. % 

4 Source: WESTON, 2011 

5 1 as defined by USGS, 2011 

6 2 does not contribute to Little Mineral Arm
 

7 As seen in Table 5.5.1, the developments known to be c struc d around Lake Texoma make up 

8 less than 0.03% of the Lake Texoma watershed.  The vast m rity of the sediment load currently 

9 being delivered to Lake Texoma is from s rce pstream of th eservoir.  Cumulative impacts 

10 to Lake Texoma storage capacity as a resu of the tives and the known or reasonably 

11 foreseeable developments listed in Table 5 5 1 and described in Section 4.5 would not 

12 measurably worsen the curr t trend  decreasin  storage capacity of Lake Texoma. 

13 Flood storage capacity f the Lak  T  flood pool would not be affected by any of the 

14 anticipated developments.  A  proposed construction with the potential to affect flood storage 

15 capacity wou  requir ior rev w and approval by the Tulsa District USACE.  It is likely that 

16 no net lo  of flood storage apacity ould be required for any proposal. 

17 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 5.6 WATER QUALITY 

2 The water quality of a waterbody is contingent upon the characteristics of upstream watersheds. 

3 Lake Texoma is located on the Red River; therefore, the watershed of the Red River Basin, 

4 upstream of the lake, is a key driver for the water quality conditions in Lake Texoma.  As 

discussed throughout Section 4.6, Water Quality, activities and modifications associated with 

6 developments such as those proposed around Lake Texoma typically cont ute to water quality 

7 degradation. Though specific details are unknown about most of th  reasonably foreseeable 

8 developments surrounding Lake Texoma, it is important to c side  that they make up a 

9 relatively small portion, less than 0.03%, of the extensive Lake Texoma wat hed, as presented 

in Table 5.5.1 and shown on Figure 5.5.1. Additionall , though the analysis n Section 4.6 

11 revealed minor water quality impacts associated wi  the Presto  Harbor Development in the 

12 Little Mineral Arm, they are generally localized, affect g an ven smaller portion of the entire 

13 Lake Texoma watershed. 

14 As further discussed in Section 3.6.3, USACE has b  involved with the Red River Chloride 

Control Project (RRCCP) since 1959, reducin  the mounts of chloride in the Red River Basin, 

16 including Lake Texoma, by evel ing and plementing controls.  In addition to existing 

17 RRCCP operations, cont ls in Area I, located  the Elm Fork of the North Fork of the Red 

18 River in Harmon Coun  Oklah ,  b en re-evaluated, are under review, and may be 

19 implemented in the reasonab oreseeable future to reduce chloride loads delivered upstream of 

Lake Texom 

21 The turb ity of Lake Tex ma would be affected in a similar manner as storage capacity, 

22 discussed in ction 5.5, as  is also primarily dependent on rates of erosion and sedimentation 

23 which have led i he p t to substantial loss of reservoir capacity due to sedimentation.  Only 

24 approximately 5% of the Lake Texoma shoreline would be consumed by known developments 

proposed within the reasonably foreseeable future, including Preston Harbor Development; 

26 therefore no appreciable impact to the turbidity of Lake Texoma is anticipated as a result of 

27 shoreline erosion and sedimentation.  Any dredging activities associated with known 

28 developments proposed within the reasonably foreseeable future, including the Preston Harbor 

29 Development, would be localized and short-term, and it is assumed they would not be 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 concurrent. For these reasons, proposed dredging would not appreciably impact the turbidity of 

2 Lake Texoma. 

3 As discussed in Section 3.6.10, Lake Texoma is currently listed as an impaired waterbody on the 

4 Oklahoma 303(d) list and is need of a TMDL.  The cause of the impairment is listed as organic 

enrichment and/or oxygen depletion.  Anticipated sources of this impairment include agricultural 

6 practices, leaking septic systems, commercial and residential developmen  and fertilizers. The 

7 2010 Oklahoma Integrated Report indicates that a TMDL is schedule  for development in 2012 

8 for Lake Texoma and that the lake remains impaired.  A TMD  imp mentation plan would 

9 propose corrective actions and/or BMPs to address the 303(d) list status d, once in place, 

would facilitate management of water quality in th  watershed. Until TMDL and 

11 implementation plan are developed, the water quality f Lake Tex ma it is reasonably expected 

12 to continue to be impaired.  Although a quantifiabl  imp t was estimated as reasonably 

13 foreseeable due to the Preston Harbor Development on ttle Mineral Arm, this is not an 

14 appreciable impact with regard to the con nuing end of incre ing pollutant loading to Lake 

Texoma within this large watershed.  While mpacts f o  foreseeable developments are not 

16 quantifiable at this time, it is re able to ass m  that impacts, if any, would be minor relative 

17 to extensive watershed load g of pol ants and t appreciably affect water quality lake-wide. 

18 5.7 BIOLOGICAL R SOURCES 

19 The cumulati  effect  biolog al resources resulting from past actions on Lake Texoma, the 

proposed implementation f the P eston Harbor Development, and reasonably foreseeable 

21 changes t he lands surrou ing Lake Texoma within the next 25 years are considered in this 

22 section. New oreline de lopment has diminished around the shoreline of Lake Texoma since 

23 2005 due to the 20 5 m ratorium on private boat docks and lease expansions.  Known potential 

24 major future development includes at least two additional or expanding new developments (Rock 

Creek Resort and Pointe Vista Development) around the lake that may occur within the next 25 

26 years (Figure 5.1.1). Combined, the anticipated developments would impact approximately 27.4 

27 additional miles of shoreline or approximately 5% of the Lake Texoma shoreline. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 As discussed previously, the USACE property has experienced a 0.2% (210 acres) increase in 

2 impervious cover over the previous 34 years, bringing the overall impervious cover on USACE 

3 lands up to 2,235 acres or 2.1%. 

4	 5.7.1 Vegetation 

Generalized cumulative impacts of the proposed developments on the vegetative and wildlife 

6 communities of Lake Texoma would be similar to those discussed i  Section 4.7 for the 

7 proposed conveyance land. Impacts would be expected to includ ) decrease in vegetative 

8 cover, 2) decrease in vegetative diversity, and 3) increase in inv ve or n -native species. All 

9 of the forecasted developments include resort-style land ape planning h golf courses, 

residential homes, lake access, and docks where appropri e. 

11 The impacted vegetation communities present on the opos  conveyance land and adjacent 

12 private property are part of a larger ecological system s rounding Lake Texoma. From a 

13 regional perspective, the total potential imp cts asured by the ercent of acreage for a specific 

14 vegetative community within the Preston H rbor De ment property compared to the total 

available in the Lake Texoma area were eva at . Figures 3.7.1.1 through 3.7.1.5 show the 

16 vegetative communities sur unding ake Texo a.  The breakdown of the different vegetative 

17 communities present o  the propos d Preston H rbor Development, compared with regional 

18 values (2010 USACE lan  and 008 land in 1 mile of USACE land) is shown on Table 

19 5.7.1 below. 

Cumulati e impacts on the egetativ  resources under all four alternatives would be similar on a 

21 regional s le. As shown in able 5.7.1, each vegetative community potentially impacted due to 

22 the Proposed ction acco nts for less than 2.7% of the acreage present for each vegetative 

23 community region ly   When compared to the vegetative communities present on only USACE 

24 land, the potential acreage impacted is between 0.4% and 11% of the acreage present for each 

vegetative community type. Although the local impact, as described in Section 4.7, on 

26 vegetative resources would be significant under Alternatives 2, 3, and 4, the loss of the resource 

27 on a regional scale is minor.   

28 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 Table 5.7.1 
2 
3 Existing Land Cover/Vegetative Communities for Lake Texoma Region Compared 
4 to the Proposed Preston Harbor Development Land Cover 

DRAFT
Land Cover/ Vegetative 

Community 
USACE Land 

(acres)1 

1 mile buffer 
from USACE 

perimeter 
(acres) 

PHD 

(acres) 

PHD vs.  
Regional 

Cover 

(%) 

Developed 2,235 2,912 1 2.12% 

Mixed Forest 65,118 89,659 1,156 0.75% 

Herbaceous/Grasslands 16,193 95,903 1,722 1.54% 

Bottomland Hardwoods 19,446 8 20 0. 0% 

Emergent Herbaceous Wetlands/ 
Aquatic 

993 2,5 95 2.67% 

Agricultural Land 5, 40,504 22 0.05% 

Total 109,4 2 2 3,125 0.92% 

Source:  WESTON, 2011 
1 Due to the scale of the lan over taset; the a ve referenced acreage is slightly larger than then 
actual acreage.  
PHD = Preston Harbo evelopment 

5 Reasonably foreseeable fu re d elopments other than the Preston Harbor Development would 

6 encompass app tely 3,15 dditional acres of shoreline and near shoreline land.  Based on 

7 the site lo tions of the f ure dev pments (Figure 5.1.1) and the current vegetative cover of 

8 these are  (Figures 3.7.1.1  3.7.1.5), the total acres of vegetative cover potentially impacted for 

9 the Lake Te ma shoreline nd surrounding areas are shown below as estimated cumulatively 

10 over the next 25 ears t should be noted that this comparison does not quantify vegetation 

11 losses associated wit  potential developments as those for proposals other than Preston Harbor 

12 Development are undefined.  Rather, this comparison provides total vegetative communities 

13 present which could potentially be impacted to some degree. 

14 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 Table 5.7.2 
2 
3 Existing Land Cover/Vegetative Communities for Lake Texoma Region Compared 
4 to the Current and Proposed Future Developments 

DRAFT
Land Cover Class/Vegetation 

Community 
USACE Land 

(acres) 

1 mile buffer 
from USACE 

perimeter 
(acres) 

Current and 
Future 

Developmen 
(acres) 

Future 
Development 
vs. Regional 

Cover 

(%) 

Developed 2,235 2,912 1 2.74% 

Mixed Forest 65,118 89,659 2,989 1.93% 

Herbaceous/Grasslands 16,193 95,90 2,418 2 6% 

Agriculture Land 5,456 504 482 1.05% 

Bottomland Hardwoods 19,446 48 20 0.10% 

Emergent Herbaceous Wetlands/ 
Aquatic 

9  2,566 225 6.32% 

Total 109,44 1,592 6,275 1.84% 

Source: WESTON, 2011and et al. 2004 

Note: Land cover acreag  are not ilable for  categories 

1 Due to the scale of he land cove dataset; the a ve referenced acreage is slightly larger than 
then actual acreag 

5 As shown above  the total m imum potential impact of each vegetative resource due to the 

6 proposed an easonab  foresee le developments is less than approximately 2% of the existing 

7 resource  within 1 mile fro  the lake and the USACE property.  The total coverage of vegetative 

8 resources r tive to those o y on the USACE land surrounding Lake Texoma is approximately 

9 6%. 

10 From a regional perspective, the anticipated cumulative impact of the proposed development on 

11 the vegetative resources under all four alternatives would be minor over the next 25 years 

12 assuming that the rate of development is limited to that of the known reasonably foreseeable 

13 future developments around the lake.    
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

5.7.2 Wildlife 

Cumulative impacts to wildlife would be directly correlated to vegetation community impacts for 

all four alternatives as vegetative communities serve as habitat for terrestrial species.  Loss of 

habitat surrounding the lake decreases the likelihood of success for and extent of wildlife 

communities.  Under all four alternatives, the loss of habitat in comparison to the total regional 

habitat available at the lake is nearly identical.  The loss of shoreline and forested habitat is 

greater under Alternatives 2, 3, and 4, but would be expected to remain nor regionally. 

Cumulative impacts under Alternatives 2, 3, and 4, include th  follow : 1) the decrease in 

wildlife corridors, 2) the reduction of available and preferenti  habitat for resi nt and migratory 

species, and 3) an increase in invasive species due to andscape modification, owing, and 

decrease in available habitat.  Under Alternatives and 4, th  cumulative impact of dock 

development on the lake would have an adverse moder fect on the colonization of zebra 

mussels in the lake due to an increase of av ilable boat docks d structures. 

Preston Harbor Development and the propos d Pointe  Development both provide relatively 

undisturbed habitat along the lake shoreline th  c nnects to similar habitat on either side of the 

proposed development area   Cumu ively, th e developments would result in some level of 

impact to approximately 27 miles of primarily fo sted shoreline habitat, potentially altering or 

eliminating 1,600 acres fore d habitat pecies expected to be impacted by the future 

conditions includ ammals th large home ranges.  Examples could include deer, skunk, fox, 

and coyote   Many other pecies i luding many migratory birds, shrews, mice, and snakes have 

smaller me ranges, but s ct habitat away from disturbed areas.  The increase in impervious 

cover and a ciated develo ment decreases the availability of habitat and lessens the suitability 

of the surround g habita  for all wildlife species. Only species tolerant of human disturbance 

would be expected e present within the proposed future developments.  Short-term impacts 

on wildlife are expected to occur during land clearing in all reasonable foreseen future 

developments.  Birds, amphibians, reptiles, invertebrates, and small mammals inhabiting the 

proposed development area would suffer sudden and immediate modification to or elimination of 

habitat.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 Habitat adjacent to Lake Texoma has become fragmented though development; cumulative 

2 effects of the Proposed Action would result in additional habitat fragmentation.  Although 

3 cumulative impacts under reasonably foreseeable future conditions adversely impact terrestrial 

4 wildlife, the extent of the impacts is minor when compared to the available wildlife habitat 

regionally. 

6 5.7.3 Fisheries and Aquatic Resources   

7 The cumulative effects to the fisheries and aquatic resources of Lak exoma are addressed in 

8 this section and include past actions, impacts resulting from the mplem tation of the Preston 

9 Harbor Development, and predicted changes to Lake Texom  within the nex 5 years based on 

anticipated future conditions.  Major concerns regardin  the Lake Texoma fishe  and aquatic 

11 resources include the following: 1) potential cumu tive impa  associated with changes in 

12 aquatic habitats and fish spawning habitat with the propo d nveyance; 2) potential cumulative 

13 impacts due to permitting and construction f private boat do s; and 3) potential impacts due to 

14 construction of shoreline protection meas res. expected pacts of each of these are 

discussed in Section 4.7 for each alternative.   

16 Past actions or events which have co ributed,  may contribute, to cumulative impacts on the 

17 aquatic resources of th  lake includ  the loss o  storage capacity of the lake (20%) due to 

18 sedimentation, constructi  of sh eline pro on features, nuisance algal blooms (golden and 

19 blue-green algae)  i troductio f pest species such as the zebra mussel, and an increase in the 

numbers of rivate dock  and ma as. The loss of storage capacity from siltation impacts the 

21 aquatic ommunity by red cing the amount of available space for fish and other aquatic 

22 organisms.  Sedimentation ay also 1) reduce thermal refuge areas within the lake that are 

23 necessary for th  survival f species such as striped bass during the hot summer months and 2) 

24 reduce the amount  suitable spawning habitat within the lake.  Documented golden algae 

blooms in the lake have resulted in fish kills.  Since 2009, zebra mussels have been found in 

26 Lake Texoma.  The non-native mussel poses a threat to the native aquatic resources, water 

27 supply users, and recreational users of the lake.  Finally, a most recent development in the 

28 summer of 2011 was extensive blooms of blue-green algae species in Lake Texoma.  The 

29 likelihood of future blooms and extent of impacts of localized development on such blooms is 

currently unknown. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 Known potential future expansion within the next 25 years on Lake Texoma includes two 

2 additional developments, Rock Creek Resort and Pointe Vista Development (Figure 5.1.1).  The 

3 Rock Creek Resort is not located on USACE lands and was not considered to directly impact the 

4 lake or shoreline, except for potential marina expansion.  Potential development activities 

associated with construction and operation of Pointe Vista Development would be similar to 

6 those proposed for the Preston Harbor Development project and would include an associated 

7 increase in boat docks, construction of additional shoreline protection me ures, and the potential 

8 for limited dredging. 

9 The shoreline of Lake Texoma is regulated by the 1996 SMP  New shoreli  development has 

diminished around the shoreline of Lake Texoma since 005 due to the 2005 oratorium on 

11 construction of private boat docks and lease expansio  Shoreline otection in the past has been 

12 limited and usually associated with protection of bridg  ro ds, boat ramps, public use areas, 

13 and marinas.  A larger area of the shoreline is like  to become protected with the 

14 implementation of future proposed devel pme  Depending pon the design of protection 

features (e.g., rip-rap vs. vertical concrete ulkhead , s  changes could either increase or 

16 decrease habitat quality for fish d aquatic org n ms. 

17 Under Alternative 1 (No Action Alte native) ther  would be no potential cumulative impacts to 

18 aquatic habitats and fis  spawni g h ttributable to the Preston Harbor Development 

19 project. However  there w d be potential for cumulative impacts on this resource from 

developmen f the Poi  Vista velopment.  Expansion of the Catfish Bay Marina could have 

21 a long-t m adverse impac  on approximately 377 acres of fish spawning habitat.  Most of the 

22 Catfish Bay rea contains po ntial fish spawning habitat as shown in Figure 3.7.8.  Construction 

23 and operation tivities w thin the cove for the proposed marina expansion could impact 

24 approximately 202  of spawning habitat in Catfish Bay Cove, or a significant portion of 11 

miles of shoreline habitat.  While this potential exists, specific impacts would be determined 

26 during separate ongoing NEPA analysis for this action. 

27 An additional 88 acres of spawning habitat might also be impacted if a satellite to Catfish Bay 

28 Marina on the north shoreline of the development proposed by Pointe Vista and the Chickasaw 

29 Nation lands is found to be feasible and approved by USACE.  Under Alternative 2, impacts on 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 aquatic habitats and fish spawning habitats would be similar to those discussed for Alternative 1. 

2 Under Alternatives 3 and 4, there would be additional cumulative impacts on aquatic resources 

3 and fish spawning habitats.  Under Alternative 3, there would be an additional loss of 

4 approximately 22 acres of shallow water spawning habitat due to dredging a cove for a private 

boat club, and a loss of approximately 6,400 linear feet of spawning habitat along the shoreline 

6 due to development features.  Under Alternative 4, there would be an additional 10 acres of 

7 shallow water spawning habitat impacted by dredging for access to the ublic boat ramp in the 

8 public park area. 

9 There may also be potential cumulative effects associated with constructio f boat docks. A 

detailed discussion of expected impacts of boat docks on he aquatic resources the lake with 

11 respect to each proposed alternative are discussed in S ction 4.7.  The numbers and types of boat 

12 docks to be constructed within the Preston Harbor Dev pm nt under various alternatives, and 

13 the surface area of the lake to be occupied by the boat docks e shown in Tables 4.7.5 and 4.7.6. 

14 The maximum total surface area of the lake imp d by existing oat docks, including described 

cumulative actions, is 191 surface acres.  his equ es pproximately 0.25% of the total 

16 surface area of the lake. Con uently, it i  u ikely that such limited shading of the water 

17 column would cumulatively impact p mary pro ctivity, aquatic plant growth, or the fishery of 

18 the lake.   

19 With the described cumula  actions there could be additional shoreline erosion control 

measures.  C nsequent  there a  potential cumulative impacts due to construction of shoreline 

21 protecti  measures.  Po ntial impacts resulting from the construction of the shoreline 

22 protection ould be the ph sical loss of existing terrestrial and aquatic habitats due to the 

23 footprint of th hore prot tion, increased turbidity levels during the construction period, and 

24 temporary construc  impacts such as increased noise levels and fugitive dust.  A detailed 

discussion of these impacts is provided in Section 4.7 relative to each proposed alternative.  It is 

26 reasonably foreseeable that additional shoreline control features constructed under future 

27 development conditions could result in additional spawning habitat for certain species, and 

28 altered aquatic habitat along portions of the shoreline.    
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 5.8 SOCIOECONOMICS 

2 Socioeconomic analysis includes a description of a region’s social and fiscal characteristics.  The 

3 Lake Texoma region, including 3 Texas counties and 10 Oklahoma counties, has typically 

4 experienced an increase in population and economic growth since the development of the lake. 

As discussed in Section 3.8, historically, the 13-county region has been predominantly a low 

6 cost-of-living rural area with small towns that relied on oil and gas extracti n, ranching, and low

7 wage manufacturing for jobs and income (TRC, 2007).  These charac ristics have resulted in a 

8 typical regional demographic profile that includes slow popu tion rowth, an older age 

9 structure, lagging educational attainment, and lower average e rnings and pe apita income than 

state and national averages (TRC, 2007). 

11 While regional interstate economic development c laborati n continues, particularly with 

12 respect to development around Lake Texoma, Cooke and ayson counties are becoming more 

13 influenced by and integrated with the Dall rt Worth metrop x, as it continues to experience 

14 rapid growth (approximately 50% or more from 200  2010) (TRC, 2010). All alternatives 

would contribute to cumulative effects on th pop lation of Grayson County and the region. 

16 When completed, the devel pment ssociated with the Proposed Action would result in an 

17 approximate 17% incre e to the rayson co nty population and essentially double the 

18 population of the City o  Denison lly  population growth resulting from the proposed 

19 developments by others d ssed in Section 5.1 (Rock Creek Resort and Pointe Vista 

Developmen  in addi  to ind ct economic effects associated with the project would also 

21 contribu  to long-term po ulation growth.  Some of this growth would occur as part of the 

22 ongoing u n/suburban de lopment that has been typical in the region over the past few 

23 decades. Mor ver, regio l population growth is also expected from the continuing northward 

24 expansion of the D a ort Worth metroplex.  

The Proposed Action would result in a long-term, beneficial increase in regional economic 

26 activity due to residential, commercial, and recreational developments.  Employment 

27 opportunities created by the proposed development could reduce the current, relatively high 

28 unemployment rate and offset somewhat recent job losses from manufacturing and related 

29 activities as discussed in Section 4.8.  Revenue for the taxing entities would be generated from 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 property, hotel occupancy, and sales taxes associated with the development, as detailed in 

2 Section 4.8.4.  Additionally, revenue would be generated for the Lake Texoma surrounding area 

3 from the increased recreational use associated with the Preston Harbor Development, discussed 

4 in Section 4.11, along with the other known developments along the lake.  However, excessive 

development around a water-based tourism attraction, especially intensive shoreline 

6 development, could indirectly lead to diminished recreational opportunities, reduced tourism, 

7 and resulting negative economic consequences.  No additional shoreline hanges to the SMP are 

8 anticipated under the foreseeable developments (Pointe Vista Dev pment and Rock Creek 

9 Resort).  The USACE desires to review and potentially updat  the Lak  Texoma SMP in the 

future. Any such future updates to the lake-wide SMP will b  accompanied by dditional impact 

11 analyses in accordance with NEPA requirements. 

12 The Proposed Action would result in an increase in dem nd r public safety services, medical 

13 services, and educational resources as a result of the long rm population increases including 

14 those associated with the foreseeable deve pm  on the lake Pointe Vista Development and 

Rock Creek Resort). While demand for th e servi s d the funds to pay for them would 

16 increase, taxes and revenues gen ted by the k hore developments are expected to cover the 

17 funding needs over time as scussed Section 8. 

18 In short, the Proposed A ion wo  r ignificant economic benefits for the region, and 

19 specifically in Grayson Cou  and the Sherman-Denison Metropolitan Planning Area.  When 

added to th  prospect  socio nomic consequences of the other lakeshore developments 

21 describe  above, additiona conomic benefits would accrue to the entire Lake Texoma region, 

22 representin  cumulative ec nomic benefit. 

23 While the socioe nom  benefits of these lakeshore developments would be largely resource 

24 based (Lake Texoma) and recreation/tourism oriented, the other ongoing urban/suburban 

development projects in the region and study area would also contribute to economic 

26 development and potential socioeconomic effects. 

27 The overall cumulative impact of the lakeshore and ongoing urban/suburban development would 

28 result in net positive, economic, and socioeconomic benefits since the Proposed Action and other 

29 foreseeable lakeshore developments would result in only minor additional shoreline and 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 impervious urban development as discussed throughout this section.  The ongoing pace of land 

2 use changes due to urban/suburban developments in the region beyond the lakeshore, as 

3 measured by population growth, has been relatively modest over the last 10 to 20 years (Section 

4 4.8.1). The historic character of the region is a rural/small town area with Grayson County 

enjoying a natural environment (SDMPO, 2010).  As discussed throughout Section 5, the region 

6 has the physical land base and sufficient infrastructure to sustain current and anticipated 

7 population-related growth and economic development at rates compar le to those that have 

8 occurred the last several decades.  Together, the cumulative im s of the lakeshore and 

9 urban/suburban developments are not expected to result in any ignificant negative 

environmental impact to the Lake Texoma resource base in t  foreseeable fut 

11 However explosive growth, similar to the 50% or ore per ye  experienced by Collin and 

12 Denton counties, immediately south of the region, coul  pote ially stress current infrastructure 

13 and public service capacities.  This potential growth, related the northward expanding Dallas

14 Fort Worth metroplex, could lead to nume us g wth-related is es such as rapid expansion of 

development of the greater Sherman-Deniso  urban a a, cline in environmental quality and 

16 natural resources, and an incr  in traffi ngestion (SDMPO, 2010).  Therefore, the 

17 cumulative impacts on the ocioeco mics of e study area are anticipated to be beneficial 

18 based upon the propos  action, but otentially ad rse based upon the actions of others outside 

19 the region. 

5.9 INF ASTRUCT RE AN UTILITIES 

21 In additio  to the Preston arbor Development, two developments (Rock Creek Resort and 

22 Pointe Vista D velopment) re proposed on Lake Texoma.  However, Pointe Vista Development 

23 and the potentially so ated Chickasaw Nation lands are located in Oklahoma and are therefore 

24 unlikely to impact utility demands, capacity, or infrastructure in Texas.  Therefore, for purposes 

of cumulative effects analysis, only utility impacts from the Rock Creek Resort and Preston 

26 Harbor Development are considered below.  It is assumed that the current growth trends for the 

27 counties surrounding the lake would continue. As a result, construction of new infrastructure 

28 and increased utility demands associated with development would have cumulative impacts on 

29 the affected environment and supporting facilities. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

As discussed in Section 3.9.2, transportation resources are well developed within the proposed 

conveyance area, the region, and surrounding areas. The two roadways adjacent to the proposed 

conveyance are F.M. 84 and F.M. 406, located northwest of Denison.  While improvements to 

these existing roadways such as lane additions and intersection upgrades could improve 

operating conditions such as vehicle carrying capacity, speed and safety (frequently qualitatively 

assessed as Level of Service [LOS]) adjacent to the development, there are no planned 

improvements except for seal coating a portion of FM84 in Denison n Fall 2011 Sherman 

Denison Metropolitan Planning Organization [SDMPO] FY 11-2014 Transportation 

Improvement Plan [SDMPO, 2011], 2035 Metropolitan Transp rtation P n (SDMPO, 2010). 

SDMPO has indicated that their transportation model is bei g rebuilt to asses evel of Service 

for the roadways within their planning area (Johnson 011); however, that infor ation is not 

available at this time.  The TXDOT Paris District ffice also ndicated that no current LOS 

information was available for F.M. 84 and F.M. 406 i  the area of the Preston Harbor 

Development (Mackey, 2011); however T DOT is currently valuating a request to generate 

that information (Norton, 2011).  The Grays n Coun y Regional M bility Authority and TXDOT 

are proposing a tollway from F.M. 121 so h of Gunter t  US 75 in the City of Denison 

(identified in the SDMPO’s 35 lan (SDM O, 2010) as unfunded).  Several alternatives 

considered for the propos d tollway w uld be ro d through and around the town of Pottsboro. 

However, the preferred lway alt uld be routed south of Pottsboro and intersect F.M. 

84 northwest of Denison an ntinuing northeast beyond the city limits of Denison to intersect 

at US 75 (n thern t inus). The preferred tollway alternative would extend the proposed 

tollway 3  miles and prov e traffic relief to US 75.  In addition, the proposed tollway would 

increase r ional mobility an  connect the Sherman-Denison metropolitan planning area with the 

Dallas-Fort W th metrop tan area (DFW Metroplex) (TXDOT, 2011).  It is anticipated that, 

should the Grayson Co nty Tollway be developed, an increase in local and regional traffic levels 

would result from development related to increased commuter access to the DFW Metroplex. 

This possible increase in regional traffic could result in a long-term adverse impact on the LOS 

for both directly affected roads (e.g., F.M. 84) and indirectly affect roads (e.g., F.M. 406) should 

those roadways not be improved prior to or in conjunction with this reasonably foreseeable 

project. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 Alternative 1 – No Action 

2 The Rock Creek Resort development would result in increased short-term traffic due to 

3 construction, as well as a long-term increase in traffic associated with new residences and 

4 commercial areas. The Preston Harbor Development would result in both short- and long-term 

increases in traffic as well; however, these increases in traffic and congestion would be relatively 

6 localized to the project area and would not be expected to add to the traff  congestion in other 

7 development areas.  Finally, it is anticipated that, should the Gra on County Tollway be 

8 developed, the LOS on FM 84 and FM 406 could be significantly duce 

9 According to Michael Johnson, Double Diamond Utiliti  Director, the Ro  Creek Resort 

would not utilize water from the City of Denison, bu  would rather utilize wate  supplied by 

11 individual wells drilled on the Rock Creek property Johnson 2011). Therefore, impacts to 

12 water demand, capacity, and infrastructure resulting fro he Rock Creek Resort would not 

13 contribute to cumulative impacts from Pre o  Harbor Develop nt. 

14 Under Alternative 1, Preston Harbor Deve pment esid  would utilize septic systems to 

manage sanitary waste.  For th k Creek R rt, an activated sludge plant has already been 

16 constructed to treat sewa  generat  from th  resort.  The plant is expected to be able to 

17 accommodate all of th  future Roc  Creek Reso  residents, considering some planned future 

18 upgrades to the plant (John n 011).  Therefore, no cumulative effects to water collection and 

19 treatment are a p d for Al native 1. 

The Pr on Harbor Deve pment and the Rock Creek Resort would result in an increased 

21 demand fo atural gas and electricity under Alternative 1 for the Lake Texoma area.  It is 

22 unknown what p ovider w uld supply natural gas to the Rock Creek Resort; however, according 

23 to an Atmos Energ  Market Development Specialist, if the Rock Creek Resort did acquire 

24 natural gas from Atmos Energy, it would be provided from a different system than that provided 

for Preston Harbor Development.  Additionally, that source would have sufficient capacity to 

26 supply natural gas to the Rock Creek Resort residents and businesses (Atmos Energy, 2011b). 

27 Furthermore, because electricity service is deregulated in Grayson County, it is assumed that 

28 companies providing electrical service to Grayson County would be able to accommodate this 

29 increase in demand.  Therefore, other than a cumulative increase in natural gas and electricity 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 demand, there would be no cumulative impact to natural gas or electricity infrastructure or 

2 systems. 

3 Assuming that construction and municipal solid waste generated from the Rock Creek Resort, as 

4 well as waste from the Preston Harbor Development, would be disposed at the TASWA landfill, 

there would be a long-term increase in the annual solid waste loading of the landfill.  Since the 

6 TASWA landfill serves multiple cities and counties, and the opportunit  exists to double the 

7 total capacity of the landfill with a permit, the overall increase in so d waste generation from 

8 these two projects could be supported by the existing solid w te la fill. The increase in 

9 population associated with the Preston Harbor Development under Altern ve 1, along with 

expected growth and development of the surrounding ar  (including that from Rock Creek 

11 Resort), would result in increased potential for traffic nd construc n accidents. 

12 Alternatives 2 through 4 – Conveyance Land with rying Shoreline Development 

13 Since traffic impacts would be relatively lo alize  the project a, impacts under Alternative 

14 2-4 would not be expected to add to the tr ffic con esti  i  other development areas.  It is 

anticipated that only a slight im  to traffic ld occur should the Grayson County Tollway 

16 be developed. 

17 Under these alternatives  water atural g nd electricity demand, as well as solid waste 

18 generated from the Preston H or Development, would be slightly higher than that described for 

19 Alternative , and the fore wo d contribute only slightly more to the cumulative effects 

describ  for Alternative 1. 

21 Alternatives 2  3  and 4, in onjunction with the Rock Creek Resort, would result in an overall 

22 increase in the am nt  wastewater generated of the Texas side of Lake Texoma.  The WWTP 

23 planned by the City of Denison is only designed to support the new Preston Harbor 

24 Development, and wastewater generated from the Rock Creek Resort would be managed by the 

activated sludge plant constructed on the Rock Creek Resort property.  Therefore, the cumulative 

26 effect under Alternatives 2, 3, and 4 would be an overall increase in wastewater.  However, there 

27 would be no cumulative impact to wastewater treatment systems, as each development would 

28 treat wastewater independently. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 The cumulative increase in traffic and construction accidents identified under Alternative 1 

2 would be anticipated to be slightly higher under Alternatives 2, 3, and 4 due to the additional 

3 increase in population and construction activities. 

4 5.10 PUBLIC LANDS 

The USACE owns 108,753 acres of land surrounding Lake Texoma that ar  available for public 

6 use and managed by several State and Federal agencies including the U ACE, USFWS, State of 

7 Oklahoma, and the State of Texas (USACE, 2008c).  As discuss  in ctions 3 and 4, public 

8 access lands are areas people can visit where permits, such as special m mberships, are not 

9 required in order to enjoy outdoor pursuits.  Of the 108 53 acres of Federal  owned public 

land, approximately 3,537 acres are no longer accessib e to the public due to quasi-public leases 

11 and private leases that limit the land use to special inter t gro s and private clubs, discussed in 

12 Section 3.10. 

DRAFT
13 From 1972 through 1995, the General Serv es Adm i tration (G A) disposed of 83 parcels of 

14 Federally owned USACE land totaling appro matel  2,750 a es (900 acres in Texas and 1,850 

acres in Oklahoma) (GSA, 2 1)  These pa ls were each purchased primarily by private 

16 individuals and a few public entities ncluding e State of Oklahoma and the Colbert Public 

17 School District. Addit ally, WR 999 authorized the disposal and sale of approximately 

18 1,580 acres of Federally ow  USACE land that had been leased to the OTRD for the Lake 

19 Texoma Stat ark. In 005, the USACE, Tulsa District, conveyed 558 acres of land to the State 

of Oklah ma.  These lan  were ubsequently sold to Pointe Vista Development, LLC in 

21 conjunctio  with an addition  192 acres of State-owned property.   

22 Unlike past Fede l land nveyance in accordance with provision of the 1999 WRDA discussed 

23 above, the land con eyance for the Denison conveyance is a result of separate legislation 

24 contained in WRDA 2007. Alternatives 2, 3, and 4 would have a long-term effect on Federal 

public land due to the conversion of 635 acres of Federal public land to private land and 

26 municipal land. While 100 acres of the city park would be municipal public land, it would also 

27 cease to be Federally owned public land.  The following analyses focus on the impact of the 

28 conveyance land on Federally owned public land.  This conveyance from Federal ownership 

29 represents an overall 0.6% decrease of Federal public lands and accessible Federal public lands 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 along the entire lake. Specific localized effects of the loss of Federal public lands are included in 

2 Section 4.10. 

3 As discussed in Section 5.1, two potential developments have also been identified on Lake 

4 Texoma, Rock Creek Resort and Pointe Vista Development.  As part of Pointe Vista 

Development, an additional 950 acres of USACE Federal public lands could be conveyed as 

6 originally authorized under WRDA 1999.  The USACE, Tulsa District i urrently performing 

7 NEPA analysis for this 950-acre potential conveyance separate from this EIS for the Preston 

8 Harbor Development.  No conveyance or impact to Federal publ  lan s associated with the 

9 Rock Creek Resort. 

Therefore, with the current action and foreseeable ctions 1,585 acres in to al could be 

11 transferred from Federal-public ownership under the reston Harbor Development and Pointe 

12 Vista Development conveyances, resulting in the overall ure net loss of 1.4% of accessible 

13 Federal public lands on Lake Texoma.  A t  the potential co eyances associated with Pointe 

14 Vista Development and Preston Harbor D velopme pproximately 19.5 miles of shoreline 

adjacent to former Federal public lands would e lo ated adjacent to private land, resulting in an 

16 overall decrease of 3.3% of sh relin djacent t he Federal public land.  These public lands and 

17 public shorelines would b  permanen y converte  to privately owned, developed property used 

18 for a variety of resident  comm i , reation purposes resulting in long-term, direct, 

19 and adverse impacts to publ ands.  The cumulative effect of conveyance on Federal public 

lands, includ g those ady co yed and sold and those that are reasonably foreseeable under 

21 WRDA 99 and WRDA 2 07, is a minor reduction of 4.4% in Federal public lands ownership 

22 at Lake Te ma. 

23 5.11 RECREAT ON 

24 The following section addresses cumulative impacts to Lake Texoma recreation and resources, 

specifically land-based recreation, land-water-interface-based recreation, water-based recreation, 

26 lake carrying capacity, and pocket beaches.  Cumulative effects are those from past actions, the 

27 present proposed land conveyance action, the proposed Preston Harbor Development on Little 

28 Mineral Arm, and the reasonably foreseeable future actions of others on Lake Texoma as 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 discussed in Section 5.1 (Pointe Vista Development with the associated Chickasaw Nation lands 

2 and Rock Creek Resort). 

3 Past development along Lake Texoma, as described in Section 5.1, has increased recreation 

4 opportunities and activities along the lake. However, development has been limited since 2005 

due to the moratorium on private boat docks and lease expansions.  In addition to the 2005 

6 moratorium, the SMP zones regulate development on the shoreline, and th  Lake Texoma Master 

7 Plan controls Federal land use. Since lake construction, the prop d conveyance area has 

8 remained undeveloped and available for use by the public fo  hunti fishing, swimming, 

9 hiking, camping, wildlife observation, and other land-water ecreation acti es. The adjacent 

private land has remained mostly undeveloped. In cont t, portions of other a s around the 

11 lake have developed as a result of leases or other activ ies.   

12 The above description shows the general trend of all r eation aspects as a result of past 

13 development.  The following subsections i c de an analysis o umulative impacts to recreation 

14 from present and reasonably foreseeable ture de pment along the lake for land-based 

recreation, land-water-interface-based recreat n, w ter-based recreation, lake carrying capacity, 

16 and pocket beaches.   

17 5.11.1 Land-Based R creation 

18 Under Alternative 1, the ap ximate 635 acres of proposed conveyance land would remain 

19 available to t  publi  f r hunti  fishing, and pocket beach use and the existing recreational 

uses. Wh e no additional creation pportunities would be created on the proposed conveyance 

21 land, the r idential develop ent on adjacent private lands could result in a minor increase in the 

22 lake-wide recr tional use f the proposed conveyance land due to readily available access to 

23 nearby residents a  g sts. However, public hunting on the proposed conveyance land would 

24 be affected by habitat fragmentation and the proximity to human development.   

In addition to recreation development on the adjacent private land, there could also be similar 

26 minor increases in recreation opportunities lake-wide from new developments (described in 

27 Section 5.1), including boating, fishing, parks, swimming, golf, wildlife observation, 

28 photography, hiking, camping, and picnicking.  The public beaches and sandy pocket beaches 

29 throughout the lake could be used for recreation, including swimming and shoreline fishing.   
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 Under Alternatives 2, 3, and 4, approximately 635 acres of Federal hunting and public recreation 

2 land would be lost to municipal and private ownership.  In addition to the impacts discussed in 

3 Alternative 1, development on the conveyance land would include a public park with a boat ramp 

4 that may lead to increased visitors and residents, which may lead to increased lake recreation and 

increases of boat traffic near Preston Harbor.  The increase in recreation within the vicinity may 

6 result in increased use of surrounding parks (USACE-operated and Eisenhower State Park).  The 

7 use of public parks would be expected to increase due to the constr tion of a public park 

8 (maintained by the City of Denison) on the conveyance land.  The truction of public docks 

9 and boat ramps on the conveyance land would likely increase e numbe f visitors using the 

lake and surrounding properties for recreational purposes ncluding boating  swimming, and 

11 fishing. In addition to recreation created by the P ston Harbor Developme , lake-wide 

12 developments could also increase recreation o ortuniti  lake-wide from the new 

13 developments.   

14 With the proposed development on Lake Tex  additional rowth would be expected in 

neighboring vicinities (i.e., housing develop ents, m rin  recreational areas, grocery stores, 

16 retail stores, commercial busine  industrial u iness, medical care, daycare, senior care, and 

17 increased infrastructure). 

18 5.11.2 Land-Water-In face-B e ation 

19 Cumulative imp t  to fishing re not anticipated, as it is unlikely that fishing areas would be 

added or re oved as a r lt of fu e actions. Cumulative impacts to public swimming and boat 

21 handling acilities including ssociated parking lot structures are anticipated and described in the 

22 following p graphs. 

23 Beach enhanceme  a  likely proposed for the future developments.  This could potentially 

24 increase the existing swimming beach area for additional residents and visitors of proposed 

developments.  It is anticipated that the minor lake-wide increase in users derived from the new 

26 developments would not exceed capacity of the remaining public swimming beaches, even if the 

27 new users decide to use one of the existing public swimming beaches rather than potential new 

28 or enhanced beach areas. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 Boat handling facilities and associated parking lot structures are also reasonably foreseeable 

2 future developments.  The additional boat handling facilities and parking lot structures would 

3 likely alleviate overcapacity conditions at existing facilities.  The increase in boat slips and boat 

4 docks would increase the number of boats expected on the lake at any one time and impact the 

5 boat carrying capacity of the lake.  Impacts to lake carrying capacity are described in the 

6 subsection below. 

7 5.11.3 Water-Based Recreation 

8 As discussed in Section 3.11, water-based recreation activiti  were ssessed in terms of 

9 designated lake areas (DLAs). While the vast majority of DLAs have no li tations for water 

10 based recreation, several DLAs associated with existing evelopment may have g ter impacts. 

11 As described above in Section 5.1, past developm t has res ed in increased water-based 

12 recreation on Lake Texoma.  Based upon past trends, pr n  usage, and reasonably foreseeable 

13 future development, impacts to water-based ecreation are lik  to be directly proportional to the 

14 number of boats utilizing the lake at any giv n time ecifically: 

15 1. Based upon the BAOT analysis in Sec on .11, an additional 307 boats are expected at 
16 Lake Texoma as a re lt of e addition  boat slips associated with the Preston Harbor 
17 Development prop ed under ternative 

18 2. The majority of  impact based recreation activities as a result of the Preston 
19 Harbor Developme  aff t DLA 7; lake wide impacts are expected to be negligible.  

20 3. The R ck Cr  Resort velopment is located within DLA 2, which was identified as a 
21 high activity are  through erial photography in the 2009 field observations.  As 
22 cussed in Section 5.1, over 700 boat slips associated with the Rock Creek Resort are 
23 exp cted to be cons ucted along the shoreline.  Based on the BAOT method used to 
24 deter ine the num er of additional boats associated with the Preston Harbor 
25 Develop ent, a mi mum of 175 boats would be expected on Lake Texoma as a result of 
26 the Rock C ek Resort development, although the exact number cannot be known until 
27 construction i  complete. 

28 4. The Pointe Vista Development is located within DLA 11, which was also identified as a 
29 high activity area through aerial photography in the 2009 field observations. 
30 Additionally, DLA 11 was identified as a USACE-reported high use area.  However, the 
31 exact number of boats expected to be added to Lake Texoma as a result of the Pointe 
32 Vista Developments cannot be known until further design and development has occurred.  
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 5. The additional number of boats would likely have a moderate impact on each associated 
2 DLA (2, 7, and 11); however, the addition of approximately 482 boats on the entire 
3 81,965-acre lake would result in a decrease of at least 0.96 acres per boat lake-wide. 

4 Therefore, the increase in average lake-wide boat density as a result of reasonably foreseeable 

future developments would be negligible.  It is anticipated that boat use patterns would likely 

6 continue to peak during the afternoons on major holidays, as indicated in Section 4.11.4 of this 

7 EIS. An additional increase in lake-wide boat density may also result from the addition of boats 

8 associated with the Pointe Vista Development; however, an analysis of mpacts to boat density as 

9 a result of this development is not possible at this time. 

It can be assumed that the DLAs adjacent to each of the p posed land convey ces would also 

11 experience decreased level of service due to the redu ion in available acres per boat in their 

12 respective DLAs. Power/pleasure boating, waterskii  and j  skiing/PWC use would likely 

13 exceed the standard area needed to operate safely during p k use periods.  Kayaking/canoeing, 

14 sailing, and fishing may experience sligh ases, but they e all expected to remain viable 

activities within the DLAs and lake-wide.   

16 5.11.4 Lake Carrying Capac 

17 As noted, uncertainty in the numb  of propo ed boat slips, boat handling facilities, and 

18 associated parking stru res for th  R k Creek or Pointe Vista developments is problematic 

19 when projecting the cumula  impacts to Lake Texoma’s boat carrying capacity.  However, an 

increase of least 4  boats uld be expected lake-wide as a result of the proposed and 

21 reasonabl  foreseeable fu e devel pments.  Cumulative impacts to spatial capacity, facility 

22 capacity, d social capacity re provided below. 

23 Spatial Capaci 

24 Additional boats utilizing the lake above existing conditions would impact the carrying capacity 

of the lake to safely accommodate existing uses.  The 2009 field observations indicated that DLA 

26 2 exceeded capacity over the Labor Day weekend, and DLA 11 did not exceed capacity over any 

27 weekend. Based on the potential increase in the number of boats in DLAs 2 and 11, it is 

28 anticipated that carrying capacity standards would likely be exceeded on at least the busiest of 

29 holiday weekend peak use periods (September 6th), and possibly on non-holiday summer peak 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 use periods within DLA 2. Additionally, carrying capacity standards would likely be exceeded 

2 on at least the busiest of holiday weekend peak use period (July 4th) in DLA 11.  Although 

3 carrying capacity standards may be exceeded in these specific DLAs, the impact to the lake-wide 

4 carrying capacity is considered to be negligible from the addition of boats associated with the 

developments. 

6 Facility Capacity  

7 Facility capacity of the entire lake is projected to increase, allowing a itional boats to enter and 

8 exit active use on the water.  While increasing the level of servic o boat  entering and exiting 

9 the lake is positive from a facility capacity point of view, i  applies addition  pressure on the 

spatial carrying capacity of the lake, particularly within DLAs 2, 7, and 11. 

11 Social Capacity  

12 Boating activity conflicts are likely to emerge as a result f the proposed conveyances and 

13 developments within Lake Texoma.  Incre ed b  density wou  decrease the amount of acres 

14 available per boat to participate in their sel ted acti ity  is anticipated that the cumulative 

impacts of the two major conve es and ass i ed developments within the shoreline of Lake 

16 Texoma would present nditions hat excee  the minimum boat density standards for 

17 waterskiing, pleasure/p wer boatin  and jet ski g/PWC use in some portions of the lake; 

18 however, lake-wide impac o s ial capacity are expected to be negligible.   

19	 5.11.5 Pocket Beach 

Cumula e impacts to pock  beaches are likely to occur at Lake Texoma and are expected to be 

21 minor and a erse. There a  approximately 195 pocket beaches located along the shoreline of 

22 Lake Texoma.  sed on he 2009 field observations and baseline data, 15 pocket beaches are 

23 located in DLA 7 (th  proposed land conveyance and associated Preston Harbor Development). 

24 Based on aerial photograph imagery, one pocket beach is located in DLA 11 (Pointe Vista 

Development area), and 6 are located in DLA 2 (Rock Creek Resort).  Due to the proximity of 

26 the developments to existing pocket beaches, it is possible the use of these areas may be 

27 impacted as a result of development; however, at the time of this report, changes to accessibility 

28 of the pocket beaches by the public is unknown.  The potential lake-wide impacts to pocket 

29 beaches are considered to be minor since the known developments are in the vicinity of only 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 approximately 11% of the pocket beaches located along Lake Texoma.  As a result, users would 

2 redeploy to one of the remaining pocket beaches along the shoreline of Lake Texoma.  This 

3 increase in users on remaining beaches would reduce the available area for boats to moor along 

4 pocket beach shorelines. 

5.12 CULTURAL RESOURCES 

6 As discussed in Sections 3 and 4, there is an established survey hist y for cultural resources 

7 associated with Lake Texoma.  While the Texas Historical Commiss  and Oklahoma State 

8 Historic Preservation Office maintain records for hundreds of sites and sources on Lake 

9 Texoma, many additional cultural resources are anticipat  to be unreported.  construction 

of Denison Dam significantly altered the historic ba ks of the Red River and Lake Texoma, 

11 making likely cultural resource sites inaccessible u ernea  the lake.  However, cultural 

12 resources are routinely surveyed for any proposed action  the lake that is subject to Section 

13 106 of the National Historic Preservatio  Ac uch as Point  Vista Development and other 

14 developments on the lake.  As there is no l s of cu esources associated with any of the 

alternatives, there are no additional cumulativ  impacts to cultural resources anticipated due to 

16 the Proposed Action. 

17 5.13 VISUAL RESOURCES 

18 The cumulativ ffe  to visua nd aesthetic resources resulting from the implementation of the 

19 Preston H rbor Developm t in ad ion to projected changes to Lake Texoma within the next 

25 years considered in th section. Table 5.13.1, Shoreline Allocation, compares the sizes of 

21 the known de lopments al ng Lake Texoma within the next 25 years and the associated amount 

22 of shoreline desig ted  aesthetic under the Shoreline Management Plan.  As shown in Table 

23 5.13.1, Preston Harbor Development is the largest known development (3,125 acres).  Pointe 

24 Vista Development (1,850 acres) is the second largest known development.  Additionally, there 

are several closely related developments including Rock Creek Resort (1,300 acres).  Combined, 

26 the known developments make up less than 5% of the Lake Texoma shoreline.  

27 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 
2 
3 

Table 5.13.1 

Shoreline Allocation Lake Texoma 

Lake Texoma 

Future Developments 

PHD2 
Pointe Vista 
Development 

Rock Creek 
esort 

Percentage 
of Lake 

Shoreline 
Allocation 

Allocation Miles % Miles Miles Miles % 

Limited 
Development 

21.0 3.5 1.90 0 9% 

Public 
Recreation 

174.5 30.0 0.57 10 0.25 6.2% 

Protected 
Shoreline1 382.0 65.0 6.97 0.75 2.02% 

Prohibited 
Access 

7.5 1.5 0 0 0% 

Total 585.0 100 9.44 1.00 4.9% 

DRAFT
Source: USACE, 1996b 

1 Includes aesthetic area 
2 Existing zoning before propos  changes; P D = Preston rbor Development 

4 The above table shows th hor ne allocation for each future development and the cumulative 

5 total of the all d shore e in miles for all reasonably foreseeable future shoreline 

6 developme . The prop sed Pre n Harbor Development shoreline is primarily protected 

7 shorelin  which includes de gnated aesthetic areas.  Although the impact of the development on 

8 aesthetic/pro cted shorelin  is significant for the Preston Harbor Development development, 

9 when compared the to l miles of aesthetic/protected shoreline available on Lake Texoma it 

10 only encompasses 2% of the aesthetic/protected shoreline.  When combined with the shoreline 

11 that would be impacted under all known future development, 0.75 miles of additional protected 

12 shoreline would be impacted.   

13 The Preston Harbor Development is located along the cove created by Little Mineral Arm along 

14 the south shore of Lake Texoma.  Visually, there are four similar cove areas within Lake 

15 Texoma.  One cove, located to the northwest of Little Mineral Arm on the Oklahoma side, and 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 another, located north east of the Little Mineral Arm on the Oklahoma side, are not developed 

2 and are allocated as protected shoreline.  The vegetative community and shoreline elevation in 

3 areas of these coves are similar to those of the Little Mineral Arm.  The two remaining coves, 

4 Big Mineral Arm to the west of Little Mineral Arm on the Texas side of the Lake, and the cove 

where the proposed Pointe Vista Development is located on the north side of the lake, are 

6 allocated for public recreation areas.  There is shoreline development within both of these coves, 

7 including boat docks, marinas, and shoreline structures.  The areas that e not developed have 

8 similar visual characteristics as those of Little Mineral Arm.  Altho g  the loss of views due to 

9 the proposed Preston Harbor Development relative to the total miles of otected shoreline is 

minor, foreseeable future development would increase the lo  of similar highly esthetic views.   

11 The proposed Preston Harbor Development is located along a prot ted area of the lake within a 

12 large cove. Because of the shape of the shoreline, mos f th  proposed development would be 

13 visually concealed from all of the lake, with the slight exc tion of the northern-most point of 

14 the proposed development (viability secto  1) t  would be vis le just outside the cove. The 

views that would be available from the main body of Lak  T xoma would be limited to partial 

16 views of the proposed hotel and nvention c t .  Therefore, the visual impacts described in 

17 Section 4 are generally limi d to Lit  Mineral rm and are not extended into the larger portion 

18 of the lake. 

19	 Alternative 1 and 2 – No tion and Conveyance Land without Shoreline 
Developme 

21 Long-t m cumulative ad rse impacts under Alternatives 1 and 2 would be negligible. 

22 Developme  would not ta  place along the shoreline and, as described in Section 4, the 

23 impacts to the immediate ewshed would be minor.  The implementation of Alternative 1 is not 

24 expected to change  overall trend of the shoreline views on Lake Texoma.   

Alternatives 3 and 4 – Conveyance Land with Varying Shoreline Development 

26 The long-term cumulative adverse impacts on aesthetic resources under these alternatives would 

27 be moderate on a lake-wide basis.  Under reasonable foreseeable future conditions, three of the 

28 four similar cove areas would have increased development and significant changes in aesthetic 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 views. Secluded, undeveloped lake areas would become rare and would require longer lake 

2 travel times for most observers. 

3 Past development has led to approximately 2,235 acres of impervious cover on the USACE 

4 property. Vegetation clearing, thinning, maintained landscapes, boat docks, lake access, and 

shoreline protection features are associated with the impervious cover. Historically, 

6 approximately 67 miles of the lake shoreline is associated with developm t (previous to 1976). 

7 Since 1976, approximately 7 miles of additional shoreline has b en developed, totaling 

8 approximately 12% of the lake’s shoreline.  Although all past ch nges the USACE property 

9 are not visible from the lake shoreline, available views h ve changed d  to development 

surrounding the lake. Implementation of Alternatives 2  3, and 4, combined h anticipated 

11 changes in other lake areas where development is rea nably antici ated, would result in changes 

12 to views, from undeveloped to developed, along an add ona  29 miles, or 5% of the shoreline, 

13 over the next 25 years. Based on the historic development f 7 miles over 34 years, the current 

14 and foreseeable change in the aesthetic eso s over 25 y rs is estimated to occur at 

approximately five times the approximate rat  of histo ca nges. 

16 5.14 HAZARDOUS, TO IC, AN  RADIOACTIVE WASTE 

17 Since Preston Harbor D elopmen  previously undeveloped, it is not expected that any 

18 hazardous, toxic, or radioa  wastes would be encountered during construction activities. 

19 Therefore, P ton Ha r Deve pment construction activities are not expected to contribute to 

cumulati  effects with gard to hazardous, toxic, and radioactive waste.  This section 

21 summariz  facilities and perations that may generate regulated hazardous, toxic, and 

22 radioactive wa  within th reston Harbor Development,  Rock Creek Resort, and Pointe Vista.  

23 Cumulative effects o h zardous, toxic, and radioactive waste were assessed in terms of impacts 

24 to oil and gas, commercial waste, industrial waste, medical waste, and boat waste for the Lake 

Texoma surrounding area. 

26 Alternative 1 – No Action 

27 There are currently no known plans to develop additional oil and gas wells within the Preston 

28 Harbor Development or other known developments along Lake Texoma; therefore, no 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 cumulative impacts are expected in regard to oil and gas production.  Additional automobile and 

2 boat traffic associated with the Preston Harbor Development, Pointe Vista, and Rock Creek 

3 Resort would result in potential increases in petroleum releases to roadways and surface water. 

4 Increased development as a result of the proposed and known projects along Lake Texoma 

would create the need for additional gas and service stations to support the increase in traffic. 

6 The introduction of new gas and service stations would result in increase  amounts of disposed 

7 chemicals including antifreeze, chlorinated and/or non-chlorinated sol nts, motor and used oil, 

8 chemical-soaked rags, and other potentially hazardous waste.  Thes  wastes would require 

9 disposal at an authorized facility. 

Additionally, the increase in population to the Lake T xoma surrounding area is expected to 

11 slightly increase the number of dry cleaner facilitie  in the cinity of future development, 

12 thereby increasing the amount of waste generated from e facilities including solvents and 

13 waste solvents. 

14 The known and proposed future developmen long L ke T a is not expected to significantly 

increase the amount of indu  waste pr ed in the immediate vicinity of the lake. 

16 Therefore, the proposed fu ure or ex nding de lopments would not contribute to cumulative 

17 impacts to industrial w es. 

18 An increase in population to  Lake Texoma area including the Preston Harbor Development 

19 and other p posed deve pments  expected to increase the demand for medical facilities within 

close p imity to the lake   Under Alternative 1, various medical offices/services are proposed. 

21 Although i ot known if ad tional proposed developments along Lake Texoma would include 

22 medical faciliti  the inc ased residential capacity associated with these developments would 

23 likely result in futur velopment of medical facilities.  The addition of medical facilities to the 

24 Lake Texoma area would increase the amount of medical waste generated in the vicinity of the 

lake. Types of waste expected to increase from the addition of medical facilities include non

26 regulated and regulated medical waste, solid waste, universal waste, and hazardous waste.   

27 The additional population, as well as construction of boating amenities at the Preston Harbor 

28 Development, together with additional population, boating amenities, and lake access proposed 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 for the Rock Creek Resort and Pointe Vista Development would result in an increase in the 

2 amount of boating activities, and thereby waste generated, at Lake Texoma.   

3 Alternatives 2 through 4 – Conveyance Land with Varying Shoreline Development 

4 The cumulative impacts to hazardous, toxic, and radioactive waste for the Lake Texoma area 

under Alternatives 2, 3, and 4 would be similar to those described for Alternative 1, except that 

6 the amount of waste generated would be greater under Alternatives , 3, and 4 due to the 

7 increased population and amount of proposed development at Pr  Harbor Development. 

8 However, when compared to the No Action Alternative, thi  increase n waste would be 

9 negligible. 

5.15 AIR QUALITY 

11 For all four alternatives, grading, dredging, and paving op ations would result in short-term 

12 emissions.  The emissions would be temp rary  l calized, and liminated after the activity is 

13 completed.  The increase in emissions wou  not be ig i ant when compared to the annual 

14 emissions in the region.  The 2002 regional em ss ns consist of Cooke and Grayson counties in 

Texas, and Bryan, Love, nd Mar all in Ok ahoma.  The increased development on the 

16 proposed conveyance l d would h e minimal i pact on long-term emissions in an area that 

17 experiences approximately 5 8 m lion visitors  year.  The growth planned on private land in the 

18 region is far gre han what planned for the proposed conveyance land. 

19 Emissio  from all four alt natives result from mobile sources (equipment and vehicles) and are 

short-term n nature. The emissions quickly dissipate from the activity source, thereby 

21 preventing con bution to umulative impacts of future potential projects that may be conducted 

22 in the area. 

23 The proposed and alternative actions would not be expected to have significant cumulative 

24 impacts when compared to the criteria pollutant emissions for the region.  The limited amount of 

GHG emissions would not contribute significantly to global climate change, but any emission of 

26 GHGs represents an incremental increase in global GHG concentrations. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

1 5.16 NOISE 

2 All four alternatives would contribute a moderate increase in noise to currently undeveloped 

3 areas.  These effects would be due to changes in motor vehicle and boat use and concentrated 

4 human activities within the proposed developments.  Vehicle noise is the primary contributor to 

the noise environment within and surrounding the areas.  Despite these activities, the region 

6 remains relatively rural and undeveloped; therefore, the amount of noi -sensitive receptors 

7 adjacent to the proposed development is unlikely to increase within th  near future.  No large

8 scale projects or proposals, including other developments in the ea ( , Rock Creek Resort 

9 and Pointe Vista Development), have been identified that  when combin  with any of the 

alternatives, would create areas of incompatible land use r violate any Federa  State, or local 

11 noise ordinance resulting in a no appreciable cumulati e impact. 

12 5.17 SUMMARY OF ALTERNATIVE CUMULATIVE MPACTS  

13 Cumulative effects were assessed regionall  for ea source us g reasonable assumptions of 

14 changes, growth, and development in and ar nd L ke Texo a based in previous lake history, 

current known conditions, and no  (reasona  foreseeable) future development.  A summary 

16 of cumulative effects disc ssed in Se ion 5 is pr ented below in Table 5.17.1. In this EIS the 

17 No Action Alternative, r Altern  1  is used as a baseline for comparison to the action 

18 alternatives, Alternative 2, d 4. Where reasonable, subsets have been grouped together to 

19 show the ov all cum lative im act under each major resource area.  While Alternatives 2 

through 4 have both benef al and a erse or unquantifiable impacts, these alternatives serve the 

21 purpose  WRDA 2007 y conveying Federally-owned land as mandated by Congress. 

22 Alternative 4 st meets e need of this Federal Action by best addressing the economic 

23 development need f t  City of Denison and the Lake Texoma region within the constraints of 

24 the USACE permitting process and under the auspices of the NEPA environmental impact 

assessment process. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

1 Table 5.17.1 
2 
3 Summary of Cumulative Impacts for All Alternat es 

Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance 
without Shoreline 

Development 

Al ative 3: 
and Con yance with 
Limited S eline 

Developm 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Land Ownership and 
Management 

Minor decrease of federal l d ownership and management e-wide. 

Land Use 
and Land 

Use 
Controls 

Lake Texoma 
Shoreline 
Management Plan 

No known effect 

Minor lake-wide effect. Minor 
increase in limited development and 
public recreation and minor decrease 

in protected shoreline zoning. 

Lake Texoma 
Master Plan 

No known effect. 
Minor decrease in recr ion (low density use) and recreation (high density use) allocated lands 

lake-wide. 

Geology and Soils 
No appreciable lake-wide effect to 

geology and minor adverse impacts to 
soils. 

No app i ble lake-wid fect to geology and no net appreciable lake-wide effect to 
soils/erosion due to shoreline protection. 

Water and Flood Storage 
Capacity 

No effect  Proposals pote ally ffecting flood storage subject to USACE review and approval. 

Water Quality No appreciable effect lake-wide. 

Biological 
Resources 

Vegetation Minor crease in regional vegetation resources. 

Wildlife rease in regionally available habitat for terrestrial wildlife. 

Fisheries and 
Aquatic Resources 

No appreciable lake-wide effect on fisheries or aquatic resources. 

Socioeconomics Moderate po tion incr and continued suburban/urban growth leading to an overall increase in regional economic activity. 

Infrastructure and Utilities 
No known effect to r onal utilities 

and significant adve  impact to 
regional tr ic. 

No appreciable regional effect. 

Public Lands Minor decrease of publically-available land lake-wide. 

Recreation 

Land-based 
Recreation 

Minor increase of land-based recreation opportunities lake-wide. 

Land-Water 
Interface-based 
Recreation 

No appreciable effect to fishing and minor increase in land-water interface based recreation opportunities lake-wide. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

CUMULATIVE EFFECTS 

Resource 
Alternative 1: 

No Action 

Alternative 2: 
Land Conveyance 
without Shoreline 

Development 

Alternative 3: 
Land Conveyance with 

Limited horeline 
D lopment 

Alternative 4: 
Land Conveyance with Modified 

Shoreline Development 
(Proposed Action) 

Water-based 
Recreation 

No appreciable effect to boat d  lake-wide. 

Lake Carrying 
Capacity 

No appreciable effect to spatial, facil , and socia acity lake-wide. 

Pocket Beaches Minor decrease in avail le pocket beaches lak ide. 

Cultural Resources N  effect lake-wide. 

Visual Resources Moderate lake-wide decrease in u veloped scen  and increase in views of developed land. 

Hazardous, Toxic, and 
Radioactive Waste 

Minor increase in regional medical and 
commercial wastes. 

No ble increase in regional medical and commercial waste. 

Air Quality No appreciabl fect lake-wide. 

Noise preciable effe ke-wide. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

1 6. APPLICABLE LAWS AND REGULATIONS 

2 Following completion of this EIS, the USACE will issue a written Record of Decision (ROD) 

3 concerning the Proposed Action.  While issued pursuant to NEPA, the ROD will also address 

4 and discuss several laws, regulations, and Executive Orders (EOs).  Some of these authorities 

5 pertain directly to USACE management of water resource development projects.  Others 

6 establish regulatory compliance standards for environmental resources provide guidance for 

7 planning for management of environmental resources.  Reliance on se authorities results in 

8 effective project management and sound environmental stewards p. Tab  6 1 below references 

9 statutory authorities that could apply to federal and other d elopment projec nd actions. As 

10 shown in Table 6.1, many of these statutory authorities d  not apply to the Propose  Action or its 

11 alternatives, and therefore these inapplicable requ ments w e not addressed in detail or 

12 otherwise referenced in this DEIS. 

13 Tab  6 1 
14 
15 Environmental Protection Statutes nd O her En onmental Requirements 

DRAFT
Policies Des iption Compliance of Alternatives 

Rules and Regulations Govern g 
Public Use of Water Resou 
Development Projects Admin red 
by the Chief of Engineers, 36 CF 
Part 327 

Requ s preparation f an SMP for 
each USACE project here private 

reline wed.  This plan 
must honor past commitments.  It 
must be reviewed at least once every 
 years and revised as necessary.  

Sh line uses that do not interfere 
with authorized project purposes 
pose public safety concerns, violate 
local norms, or result in significant 
environmental effects should be 
allowed unless the public 
participation process identifies 
problems in these areas.  If sufficient 
demand exists, consideration should 
be given to revising the shoreline 
allocations (increasing/decreasing). 

All activities in full compliance 

The Rivers and Harbors Act of 1894, 
as amended and supplemented, Title 
33 of the United States Code 
[U.S.C.] 1 

Under Section 301, provides that 
storage may be included for present 
and future municipal or industrial 
water supply in USACE or Bureau 
of Reclamation projects. 

Not applicable 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

APPLICABLE LAWS AND REGULATIONS 

Policies Description Compliance of Alternatives 

The Rivers and Harbors Act of 1899, 
33 U.S.C. 403, Section 10 

Prohibits construction of bridges, 
causeways, dams, etc.  on any 
navigable water of the United States 
until the consent of Congress is 
obtained and approved by the Chief 
of Engineers and by the Secretary of 
the Army 

All plans in full compliance for 
current stage of 
planning/development.  Additional 
future work likely required as 
development proceeds. 

Flood Control Act of 1936 Requires Federal government to 
improve or participate in 
improvement of navigable waters or 
their tributaries, including their 
watersheds, for flood-control 
purposes if the benefits to whom er 
they might accrue are in exc  of 
the estimated costs, and if e lives 
and social security of p le are 
otherwise adversely affect 

All ac ities in full compliance 

Flood Control Act of 1944, as Authorizes the USACE to cons t, All activities in full compliance 
amended, 16 U.S.C.  460d maintain, and operate public park 

and recreat na ilities at its water 
resource dev opmen 

Archaeological and Historic 
Preservation Act (AHPA), 1974, as 
amended, 16 U.S.C.  469, et seq 

Requires Fede  agenci  to id 
and recover dat rom rcheological 

hreatened b eir actions. 

All activities  in full compliance 

Archeological Resources Protec n Requ s permits a  provides for All activities  in full compliance 
Act (ARPA), 16 U.S.C.  470 470ll civil d criminal pe lties for 

per h  disturb a cheological 
ources on al and tribal land 

without a permit. 

Clean Air Act (C ), nded, 
42 U.S.C.  76 , et seq. 

Requires agencies to comply with 
S  air quality standards set in 
Stat mplementation Plans (SIPs). 

All activities  in full compliance 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

APPLICABLE LAWS AND REGULATIONS 

Policies Description Compliance of Alternatives 

Clean Water Act, 1977, as amended Established requirements that limits All activities  in full compliance at 
(Federal Water Pollution Control be determined for point sources that this stage of planning and 
Act, 33 U.S.C.  1251), et seq are consistent with State water 

quality standards, procedures for 
State issuance of water quality 
standards, guidelines to identify and 
evaluate the extent of nonpoint 
source pollution be developed, water 
quality inventory requirements be 
implemented, and toxic and 
pretreatment effluent standards be 
developed.  Further defined liability 
for discharges of oil and hazardou 
substances and the Federal rol n 
cleanup operations.  Section 04 of 
the amendments authoriz USACE 
to issue permits for the d arge of 
dredged or fill material into 
navigable waters at specified 
disposal sites   Established the 
requiremen h PA study and 
monitor the ter qu  effects 
attributable to e impoun f 
water by dams 

development.  Permits under Section 
404 for future development features 
are likely to be required.  Permit 
applications will be reviewed as 
appropriat t the time of 
applicat n. 

Comprehensive Environmental 
Response, Compensation, and 
Liability Act (CERCLA), 42 U C. 
9601-9675 

ires reportin d cleanup of 
rele  of hazard s substances; 
also a igns liability or cleanup. 

All activities in full compliance 

Emergency Wetlands Resourc  Act 
of 1986, 16 U.S.C.  3901-3932 

P motes th vation of 
wetlands to maintain the public 
benefits they provide and to fulfill 

ernational obligations contained 
in rious migratory bird treaties and 
conv ntions. 

All activities in full compliance 

Endangered pecies Act, 1973, Requires consultation with the U.S. All activities in full compliance 
amended, 16 U C.  1531, et seq Fish and Wildlife Service to ensure 

that actions do not jeopardize 
threatened or endangered species or 
their critical habitat. 

Farmland Protection Policy Act, 7 
U.S.C.  4201, et seq. 

Establishes criteria for identifying 
and considering the effects of 
Federal actions on the conversion of 
farmland to nonagricultural uses. 

All activities in full compliance DRAFT
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EIS for the City of Denison Land Conveyance, Lake Texoma 

APPLICABLE LAWS AND REGULATIONS 

Policies Description Compliance of Alternatives 

Federal Water Project Recreation Requires Federal agencies to All activities in full compliance 
Act, as amended, 16 U.S.C.  460-1 consider the potential outdoor 
12, et seq. recreational opportunities and 

potential fish and wildlife 
enhancement when planning 
navigation, flood control, 
reclamation, hydroelectric, or 
multipurpose water resource 
projects. 

Federal Land Policy and Provides for the management of act ies in full compliance 
Management Act of 1976, 43 U.S.C.  public lands that will protect the 
1701-1784 quality of scientific, scenic, 

historical, ecological, environm tal, 
air and atmospheric, water r urce, 
and archeological values th t, where 
appropriate, will preser nd 
protect certain public land their 
natural condition. 

Fish and Wildlife Coordination Act, Encourages ll Federal departmen Not applicable to proposed action. 
as amended, 16 U.S.C.  661, et seq. and agenci  to ize their statutory 

and adminis tive au ity  to the 
maximum ext t practica 
consistent with ch ag cy's 

tutory respon il es, to 
con ve and prom te conservation 
of no ame fish an  wildlife and 
their bitats. 

ill be applicable for future review 
of Section 404 of Clean Water Act 
permits as they are submitted. 

Migratory Bird Treaty Act, 1 
U.S.C.  701-719c 

D l migratory birds and 
heir parts (including eggs, nests, 

and feathers) are fully protected. 

All activities  in full compliance 

Land and Wate onservat  Fund ablished a fund from which Not applicable. 
Act, 1965, a mended, 16 U. C ress can make appropriations 
4601, et . for outdoor recreation.  Entrance and 

user fees at reservoirs were made 
possible by Section 2 (a).  Requires 
coordination with the National Park 
Service, if lands or associated park 
development purchased or 
developed by Land and 
Conservation Fund Act monies are 
impacted by a Proposed Action. 

National Historic Preservation Act, Requires agencies to identify historic All actions in full compliance 
1966, as amended, 16 U.S.C.  470a, properties subject to effect by their 
et seq. actions, and to consult with the State 

Historic Preservation Officer and 
others about alternatives and 
mitigation. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

APPLICABLE LAWS AND REGULATIONS 

Policies Description Compliance of Alternatives 

National Environmental Policy Act 
(NEPA), as amended, 42 U.S.C. 
4321, et seq. 

Requires agencies to consider 
impacts on the human environment 
from Proposed Actions and 
document environmental impacts 
during project planning. 

All actions in full compliance upon 
completion of NEPA process 
(pending with this document). 

Noise Control Act of 1972, PL 92
574 

Requires the Federal government to 
set and enforce uniform noise 
control standards for aircraft and 
airports, interstate motor carriers and 
railroads, workplace activities, 
medium and heavy-duty trucks, 
motorcycles, portable air 
compressors, and Federally assi d 
housing projects located in n e-
exposed areas.  The contr f 
environmental or comm ty noise 
is left to State and local ag ies. 

Not applicable 

Resource Conservation and 
Recovery Act (RCRA) of 1976, 42 
U.S.C.  6901-6992k 

Regulates collection, storage, 
transport, and disposal of hazardo 
and solid w te regulates 
underground orage 

Not applicable 

Water Resources Development Act 
of 1986 33 U.S.C.  2201-2330, 
November 17, 1986, as amended 
1988, 1990, 1992, 1995, and 1996 
PL 99-662 

Provides for th  conserv on an 
development of ater nd related 

ces and the provement and 
reha tation of th  Nation’s water 
resou s infrastruc e. 

All actions in full compliance 

Watershed Protection & Flo 
Prevention Act, 16 U.S.C.  10 

Pr  f cooperat on with State 
d local con nts for the 

purpose of preventing erosion, 
floodwater, and sediment damages 

he watersheds of the rivers and 
str ms of the United States; of 
furthering the conservation, 
development, utilization, and 
disposal of water, and the 
conservation and utilization of land; 
and thereby of preserving, 
protecting, and improving the 
Nation's land and water resources 
and the quality of the environment. 

All actions in full compliance 

Water Pollution Control Act 
Amendments of 1961, PL 87-88 

Requires Federal agencies to 
consider, during the planning for any 
reservoir, storage to regulate stream 
flow for the purpose of water quality 
control. 

Not applicable. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

APPLICABLE LAWS AND REGULATIONS 

Policies Description Compliance of Alternatives 

EO 11988: Floodplain Management 
(May 24, 1977) 

Directs all Federal agencies to avoid, 
if possible, development and other 
activities in the 100-year base 
floodplain.  Design and siting are to 
be based on scientific, engineering, 
and architectural studies; 
consideration of human life, natural 
processes, and cultural resources; 
and the planned life span of the 
project. Federal agencies are 
required to reduce the risk of flood 
loss; minimize the impact of floods 
on human safety, health, and 
welfare; and restore and preser  the 
natural and beneficial value erved 
by floodplains in carryin ut 
agency responsibility. 

All actions in full compliance 

EO 11990: Protection of Wetlands 
(May 24, 1977) 

Directs all Federal agencies t d, 
if possible, adverse effects on 
wetlands an preserve and 
enhance the atur d beneficial 
values of we nds.  Each cy 
must avoid un rtaking assi 
in wetland cons ctio projects 

s the head o  agency 
deter nes that th  is no 
pract ble alternat  to such 
cons uction and tha e Proposed 
A  measures to 

inimize harm. 

All actions in full compliance for 
this stage of planning and 
implementation.  Future actions 

garding Section 404 (Clean Water 
Act) permitting will ensure 
compliance for future activities. 

EO 12898: Federal A s to 
Address Enviro ental Ju  in 
Minority Pop ations and Low 
Income P ulations (February 1 
1994) 

Requires each Federal agency to 
ke achieving environmental 

ju e part of its mission by 
iden fying and addressing, as 
appropriate, disproportionately high 
and adverse human health or 
environmental effects of its 
programs, policies, and activities on 
minority populations and low-
income populations. 

All actions in full compliance 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

APPLICABLE LAWS AND REGULATIONS 

Policies Description Compliance of Alternatives 

EO 13045: Protection of Children Requires each Federal agency to All actions in full compliance 
from Environmental Health Risks make it a high priority to identify 
and Safety Risks (April 21, 1997) and assess environmental health 

risks and safety risks that might 
disproportionately affect children 
and ensure that its policies, 
programs, activities, and standards 
address disproportionate risks to 
children that result from 
environmental health risks or safety 
risks. 

EO 13101: Greening of Government 
Through Waste Prevention, 
Recycling, and Federal Acquisition 
(September 14, 1998) 

Directs the head of each Federal 
agency to incorporate waste 
prevention and recycling int he 
agency’s daily operations d work 
to increase and expand rkets for 
recovered materials.  Und e 
order, each agency develops g l 
for improvements in areas such 
recycling an lid waste diversion 

Not applicab 

EO 13123: Greening the 
Government Through Efficient 
Energy Management (June 3, 1999) 

Directs the F deral g ment, the 
nation’s large  energy co  to 
significantly im ove i  energy 

nagement in de o save 
taxp r dollars a reduce 
emiss ns that con ute to air 
pollu n and global imate change.  
Go  of the EO include reducing 

enhouse g ssions, 
mproving energy efficiency, 

expanding the use of renewable 
ergy sources, reducing the use of 

p leum products, and conserving 
wate . 

t applicable. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

APPLICABLE LAWS AND REGULATIONS 

Policies Description Compliance of Alternatives 

EO 13148: Greening of Government 
Through Leadership in 
Environmental Management (April 
21, 2000) 

Delegates’ responsibility to the head 
of each executive agency for 
ensuring that all necessary actions 
are taken to integrate environmental 
accountability into agency day-to
day decision-making and long-term 
planning processes.  The order 
directs Federal agencies to 
incorporate pollution prevention, 
regulatory compliance, toxic 
chemical use and release reduction, 
and ozone-depleting substance 
reduction into their planning and 
operational processes. 

All actions in full compliance 

EO 13175: Consultation and Requires agencies, in form ating or All actions in full compliance 
Coordination with Indian Tribal implementing policies t  have 
Governments (November 6, 2000) tribal implications, to cons with 

tribal officials as to the need f 
Federal standards and any 
alternatives  would limit the 
scope of Fe ral s rds or 
otherwise pre rve the pr tives 
and authority Indian tr es. 
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2 Stephen Nolen, Chief Environmental Analysis and Compliance Branch 
3 U.S. Army Corps of Engineers, Tulsa District 
4 M.S., Environmental Engineering 

M.S., Zoology 
6 B.S., Zoology (Ecology) 
7 Years of Experience: 26 
8 
9 Ken Shingleton, Archeologist 

U.S. Army Corps of Engineers, Tulsa District 
11 M.A., Anthropology 
12 B.A., Business Administration 
13 Years of Experience: 18 
14 

Matthew Tyler Henry 
16 Regional Economist 
17 U.S. Army Corps of Engineers, Tulsa District 
18 M.S., Economics 
19 Years of Experience: 2 

21 Loretta Turner, PE, PMP 
22 B.S., Chemical Engineering 
23 Years of Experience: 15 
24 

Paige Rhodes, AICP 
26 M.S., Environmental Sc nce 
27 B.S., Biology 
28 A.A., Biology 
29 Years of Exp ence: 

31 Jim Ran olph 
32 M.S., Zoo gy 
33 B.S., Biology 
34 Years of Experi ce: 36 

36 Brandy Teague, PE, LEED AP 
37 M.S., Environmental and Water Resources Engineering 
38 B.S., Chemical Engineering 
39 Years of Experience: 10 

41 Kathleen G. Mittmann 
42 M.S., Biology, Aquatic Ecology Emphasis 
43 B.S., Biology 
44 Years of Experience: 11 
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REFERENCES 

Carla Kartman 
B.S., Environmental Science 
Years of Experience: 13 

Lori Kalich 
B.S., Bioenvironmental Sciences 
Years of Experience: 4 

Audrey Abbott, EIT 
B.S., Civil Engineering 
Years of Experience: 3 

Thushara Gunda 
B.S., Environmental Sciences 
B.A., Environmental Thought & Practice 
Years of Experience: 2 

Jason, Wilder, GISP 
M.S., Geographic Information Science 
B.S., Environmental Science and Geology 
Years of Experience: 10 

Tiffany Perrin 
B.A., Geography/Planning 
Years of Experience: 17 

Tamara L. Carroll 
B.S., Bioenvironmental ience 
Years of Experience: 8 

Dolores Diaz 
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M.S., Atmospheric Sciences 
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Texas Parks & Wildlife Department Oklahoma Tourism and Recreation Department 
4200 Smith School Road P.O. Box 52002 
Austin, TX 78744 Oklahoma City, OK 73152 
Southwestern Power Administration 
1 W. 3rd St, #1400 
Tulsa, OK 74103-3519 

Southwestern Power Re urces Association 
P.O. Box 471827 
Tulsa, OK 74147 

Mr. Kevin Stubbs, Biologist Mr. J.D. Strong 
U.S. Fish & Wildlife Service Oklahoma W ter Resources B d 
9014 East 21st Street 3800 N. C ssen Blvd. 
Tulsa, OK 74129 Oklaho a City, OK 73118-2855 
Mr. Steve Thompson, Executive Director 
Oklahoma Department of Environmental Quality 
P.O. Box 1677 
Oklahoma City, OK 73101-1677 

Tex  Water De opment Board 
P.O. B  1323 
Austin, T 8711 

U.S. Geological Survey 
2775 Altamessa Blvd. 
Ft. Worth, TX 76133 

USDA – Natu  Resources Conservation Service 
1 South Main 

Temp  TX 76501 
Mr. Mark R. Vickery, P.G., Executive Director 
Texas Commission on Environment l Quality 
Mail Code 109 
P.O. Box 13087 
Austin, TX 78711-3087 

M  Kathy Whaley 
.S. Fish & Wildlife Service, Hagermann NWR 

6465 Refuge Road 
erman, TX 75092-5817 

Tribal 
Mr. Bill Anoatubby, Govern Mr. John Berrey, Chairman 
Chickasaw Nation of Oklahoma Quapaw Tribe of Oklahoma 
P.O. Box 1548 P.O. Box 765 
Ada, OK 74 1-1548 Quapaw, OK 74363 
Mr. Rob  Cast, THPO Ms. Jean Ann Lambert, THPO 
Caddo In n Tribe of Oklahom Quapaw Tribe of Oklahoma 
P.O. Box 48 P.O. Box 765 
Binger, OK 73 9 Quapaw, OK 74363-0765 
Ms. Brenda Shem me Edw rds, Chairperson Mr. Terry Cole, THPO 
Caddo Indian Tribe o  O ahoma Choctaw Nation of Oklahoma 
P.O. Box 487 P.O. Box 1210 
Binger, OK 73009 Durant, OK 74702-1210 

Mr. Leslie Standing, President 
Wichita and Affiliated Tribes of Oklahoma 
P.O. Box 729 
Anadarko, OK 73005 

Mr. Gregory E. Pyle, Chief 
Choctaw Nation of Oklahoma 
P.O. Drawer 1210 
16th & Locust Street 
Durant, OK 74702-1201 
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Mr. Tom Akins Mr. Jason Armstrong 
City of Denison Underwood Surveying 
500 W. Chestnut 3404 Interurban 
Denison, TX 75020 Denison, TX 75021 
Mr. Michael Baecht Mr. Brock Benson 
City of Denison Grayson Co. Whitetail Association 
1305 Derr Creel 130 Eagle Ridge Trail 
Denison, TX 75020 Sherman, TX 75092 
Mayor Robert Brady Ms. Betty Bridge 
City of Denison Girls Scouts 
500 W. Chestnut 1243 Hanna Drive 
Denison, TX 75020 Denison, TX 75 20 

Ms. Faye Brockett 
City of Denison 
500 W. Chestnut 
Denison, TX 75020 

Mr. Rich Br toli 
Red Rive alley Association 
629 Sp ng Street 
P.O ox 709 
Shre ort, LA 1162-0709 

Mr. Frank Budra Mr. Jerry Ch man 
City of Pottsboro Greater Te ma Utility Authority 
P.O. Box 1089 5100 Airport ive 
Pottsboro, TX 75076 ison, TX 750 0 

Mr. Mike Chiles 
ERA Realtor 
1426 W. Woodard 
Denison, TX 75020 

Ms. R na Clark-Judd 
Ex utive D tor 
L ke Texoma Association 
P.O. Box 610 
Kingston, OK 73439 

Mr. Ronnie Cole M  Peggy Coley 
Business Owner Grayson Co. Title 
16 Ambassador Court 210 W. Main 
Denison, TX 75020 Denison, TX 75020 
Mr. Jason Cotti game Ms. Sandra Croteau 
Grandpappy oint Manage Virginia Cook Realtors 
132 Gran appy Drive 2330 W. Lamberth 
Denison, X 75020 Sherman, TX 75092 
Mr. Larry C se Ms. Ellen Darr 
City of Deniso ERA Realtor 
500 W. Chestnut 930 Reeves Road 
Denison, TX 75020 Pottsboro, TX 75076 
Mr. Mike Davis Mr. Ron de Cento 
Engineering & Testing Grayson College 
12 Spring Creek Drive 2915 Sidney Drive 
Denison, TX 75020 Denison, TX 75020 

Denison Public Library 
300 West Gandy 
Denison, TX 75020 

Mr. Michael Denny 
Southwest Power Administration 
P.O. Box 1619 
Tulsa, OK 74103-3519 
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Mr. George Farinelli Mr. Kevin Farley 
City of Denison City of Pottsboro 
9192 Preston Road P.O. Box 1089 
Denison, TX 75020 Pottsboro, TX 75076 
Mr. Greg Gibbs Mr. Dave Hambright 
Gibbs Inn OU Biological Station 
2 Horizon Point, Suite F 1074 OU Road 
Kingston, OK 73439 Kingston, OK 73439 
Mr. Robert Hanna Mr. James & Lucy Harb 
City of Denison LJH Corporation 
500 W. Chestnut Route 2, Box 49-Y 
Denison, TX 75020 Denison, TX 75 20 
Lt. David Hawley Mr. Scott H ward 
Grayson County Sheriff’s Department Highport Marina 
5503 Airport Drive 120 Te ma Harbor Drive 
Denison, TX 75020 Pott oro, TX 750 6 
Mr. Doug Hoover Mr. D vid How ton 
Virginia Cook Realtors City of D ni n 
2203 Bluebonnet 500 W. Ch nut 
Denison, TX 75020 Denison, TX 020 
Mr. Bill Jadd Arthur Jame 
Lake Texoma Association Mari ner 
1787 Hideaway Point 255  Stemm 
Kingston, OK 73439 L wisville, TX 75067 
Mr. Jared Johnson Mr. Tony Kaai 
City of Denison enison Development Alliance 
2602 Aropoho Circle  Whispering Oaks 
Denison, TX 75020 Denison, TX 75020 
Mr. Wes King Mr. Rick Lemon 
Denison Chamber of Commerc Cedar Mills Marina 
721 Briarwood ive 1501 W. Crawford Street 
Denison, TX 5020 Denison, TX 75020 
Mr. Dou  Linderwood 
Linderwo  Surveying 
3500 Interur n Road 
Denison, TX 7 21 

Madill City Library 
500 West Overton Street 
Madill, OK 73446-2000 

Mr. Mark Mahan Mr. Casey McBroom 
Atmos Energy Teague, Nail, & Perkins 
5111 Blue Flame Lane 200 N. Travis, Suite 500 
Sherman, TX 75069 Sherman, TX 75090 
Mr. Robert McCarthy Mr. John Munson 
North TX Municipal Water District Munson Point 
505 E. Brown 2402 W. Morton Street 
Wylie, TX 75087 Denison, TX 75020 
Mr. Peter Munson Mr. Richard & Mia Munson 
Munson Law Munson Realty 
123 S. Travis Street 305 W. Woodard Street 
Sherman, TX 75090 Denison, TX 75020 
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Ms. Cindy North Frances Pelley 
Schuler Development Texas Council of Governments 
2912 Thomas Avenue 1114 Gallagher 
Dallas, TX 75204 Sherman, TX 75090 
Mr. Edward Phillips Ms. Wanda Poe 
Citizens for Lake Texoma ERA Realtor 
525 Double Tree Drive 1124 Fountain Creek Boulevard 
Highland Village, TX 75077 Pottsboro, TX 75076 
Mr. Bill Ptomey Mr. Eddy Reece 
Coldwell Banker Rayburn Electric Co ative 
P.O. Box 1768 980 Sid’s Road 
Kingston, OK 73439 Rockwall, TX 7 87 
Mr. William Retz Mr. Bob Ro er 
Monarch Ridge Property Association Schuler D elopment 
66 Monarch Ridge Drive 1700 R bud Blvd, Suite 300 
Denison, TX 75020 McK nney, TX 75 69 
Mr. Chris Schmitt Mr. H  George huler, Owner 
Teague, Nail & Perkins Schuler v pment 
200 N. Travis, Suite 500 1500 E. In trial Blvd. 
Sherman, TX 75090 McKinney, T  75069 
Mr. Kevin Schuler Ian Shavitz 
Schuler Development Schu velopment 
1500 Industrial Blvd. 133  New H pshire Ave. N.W. 
McKinney, TX 75069 Washington, D.C. 20036 
Mr. Gene Short Mr. Scott Smethers 
Grayson County Commission enison Development Alliance 
100 West Houston Street 3 1 W. Wooderd 
Sherman, TX 75090 Denison, TX 75020 
Mr. Forrest Snyder Mr. Pann Sribhen 
General Contractor PSA Engineering 
2608 Avek, Sui  101 17819 Davenport Road #215 
Plano, TX 7 74 Dallas, TX 75252 

TEX-LA lectric Cooperative 
P.O. Box 6 623 
Nacogdoches, TX 75963 

Mr. Ron Vest 
Grayson County Title Co. 
205 Hughes Drive 
Pottsboro, TX 75076 

Mr. JB Webb Mr. Jon Weems 
Preston Shores Gibbs Inn 
272 Dallas 602 N. Cleveland Ave. 
Pottsboro, TX 75076 Sherman, TX 75090 
Mr. Michael Williams Ms. Barbara Wilson 
Denison Arts Council Virginia Cook Realtors 
1117 S. Fairbanks 841 N. Creek Drive 
Denison, TX 75020 Sherman, TX 75092 
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Mr. Steve Woolstenhulune 
Lake Texoma Jet Center 
3604 Airport Drive 
Denison, TX 75020 

Mr. Tom Wootton 
Lake Texoma Association 
Buncombe Creek Resort 
HC-71, Box 521 
Kingston, OK 73439 

Individuals 
Ms. Blythe Adkins 
358 Stonewall Drive 
Streetman, TX 75859 

Mr. Phil Alford 
Rt. 2, Box 286 
Lewisville, AR 71845 

Mr. Lynn & Tanya Allen 
9306 Highway 71 
Belcher, LA 71004 

Ms. Susan Allen 
6211 W. NW High ay 
Dallas, TX 7522 

Ms. Anna Alvarez 
710 Standiferst 
McKinney, TX 75071 

Mr. Richard lvarez 
3000 Clay ook Drive 
Wylie X 75098 

Ms. Sandra Amburgey 
3810 Kazak 
Garland, TX 75041 

Ms argaret Ava 
1405  4th Av  PMB 4200 
Durant, K 701 

Mr. Aaron & Natalie Baerwaldt 
8907 Groveland 
Dallas, TX 75218 

Mr. Herber  Baerwaldt, Jr. 
169 Shoreline 

boro, TX 75 76 
Mr. Pete Baerwaldt 
169 Shoreline Road 
Pottsboro, TX 75076 

Ms. U Ball 
272  Staffor 
D nison, TX 75020 

Mr. Andrew Barg 
305 Moor Creek Road 
Hurst, TX 76053 

Mr. Willie Betts 
746 N. Jusptor 

G rland, TX 75042 
Ms. Whitney Bizzell 
3517 Dumond Plance 
Plano, TX 75025 

Mr. Kent Black 
1636 Georgetown Road 
Pottsboro, TX 75076 

Ms. Angela Bo nder 
2016 Haym dow 
Carrollto  TX 75007 

Mr. Terry Borgmann 
91 Stone Hing Drive 
McKinney, TX 75069 

Mr. Ryan schetti 
4200 Horizo  North Pkwy #23 
Dallas, TX 752 

Ms. Grace Bradshaw 
409B Central Express 
Allen, TX 75002 

Ms. Mary Brambl 
133 McLean Drive 
Pottsboro, TX 75076 

Mr. Kevin & Nakesha Branum 
227 E. Heron Street 
Denison, TX 75021 

Ms. Vicky Branum 
603 Coe Lane 
Denison, TX 75021 

Mr. Brooks & Amy Brinson 
2708 Gabriel Drive 
McKinney, TX 75071 

Mr. Hector Cardenas 
1909 Clear Point Drive 
Garland, TX 75041 

Ms. Julie Castandeda 
275 E. Vista Ridge, Mall Dr #6537 
Lewisville, TX 75067 

Mr. J. Antonio Cismero 
703 Shadywood 
Richardson, TX 75008 

Mr. David Clarke 
2833 Sundance Drive 
McKinney, TX 75071 
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Mr. Corey Clouse 
P.O. Box 976 
Colbert, OK 74733 

Ms. Linda Cook 
P.O. Box 2106 
Pottsboro, TX 75076 

Ms. Melissa Cook 
7973 Briaridge Road 
Dallas, TX 75248 

Mr. Steve Cook 
225 Highway 120 W. 
Pottsboro, TX 75076 

Mr. Jerry Copher 
Western 15788TRL 
Frisco, TX 75035 

Ms. Glenda Cox 
410 W. Main 
Denison, TX 75020 

Mr. Monte Curry 
458 Fry Lane 
Pottsboro, TX 75076 

Ms. Shelley Dawson 
5310 Keller Sprin  #13 
Dallas, TX 7524 

Mr. Stephen & Barbara Dawson 
1404 Huntington Drive 
Richardson, TX 75080 

Mr. Larry D ore 
2708 Tho dale 
Plano X 75074 

Enei de La Canal 
4139 Rosser 
Dallas, TX 78229 

Ms raciela de L  Rosa 
1814 pleton rive 
Dallas, X 7 28 

Mr. Rudy de La Rosa 
3901 Keele 
Garland, TX 75041 

Mr. Rohit D ing 
640 Cray Stre  Lane 

hardson, TX 081 
Ms. Nora Dollahan 
6211 W. NW Highway 
Dallas, TX 75225 

Ms. M  Dunlap 
111  Cortez e. 
D nison, TX 75020 

Mr. John Farrell 
839 Denison Drive 
Pottsboro, TX 75076 

Mr. Michael Fisch 
42 Yale Drive 

A en, TX 75002 
Billy Forester 
3113 Deep Valley Trail 
Plano, TX 75075 

Mr. Gene Fritts 
207 W. Chestnut 
Denison, TX 75020 

Mr. Jacob Fulm , II 
3991 W. Hi way 56 
Ector, TX 5439 

Mr. Ricardo Garcia 
3505 Hill Ridge 
Plano, TX 75074 

Mr. Kevin Gerstenkoin 
605 Wodded T Drive 
McKinney, TX 5071 

Mr. Jack Hamilton 
275 E. Vista Ridge, Mall Dr. #6537 
Lewisville, TX 75067 

Ms. Rita Harden 
2829 Prescott 
Carrollton, TX 75006 

Ms. Jill Harman 
3500 North Star Road, #316 
Richardson, TX 75082 

Mr. Randy & Carol Harris 
101 Diamond Pointe, Loop 75 
Denison, TX 75020 

Mr. Doug Harrison 
1095 Thornridge 
Argyle, TX 76226 

Ms. Victoria Harsh 
6201 Chapel Hill Blvd. #1723 
Plano, TX 75093 

Mr. Randy Herbison 
5007 Shady Knolls Drive 
Parker, TX 75002 

Mr. Hank Hernandez, III 
9319 Peninsula Drive 
Dallas, TX 75218 

Mr. Chris Hicks 
418 Denison Drive 
Pottsboro, TX 75076 
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Mr. Duray Hillard 
65 Shawnee Circle 
Denison, TX 75020 

Ms. Norma Hoffman 
101 S. Winnetta 
Dallas, TX 75208 

Ms. Susan Hoojair 
1126 W. Woodward 
Denison, TX 75020 

Ms. Sonia Horton 
5602 Fairmont Drive 
Rowlett, TX 75088 

Mr. Brandon Humphreys 
350 Preston Shore Drive 
Pottsboro, TX 75076 

Ms. Maile Hunt 
311 Scarlet 
McKinney, TX 75070 

Mr. Jeremiah Irion 
56 Parker Drive 
Pottsboro, TX 75076 

Mr. Cliff Jarman 
1401 Lime Rock D ve 
Round Rock, TX 78681 

ASA Jersee 
10 Highpoint Circle 
Denison, TX 75020 

Ms. Kathlee  Jester 
3301 Nor  Star Road 
Richar on, TX 75082 

Mr. Linnie Jester 
3301 North Star Road 
Richardson, TX 75082 

Mr ene & Kat J nson 
26 La shore D ve 
Pottsbor  TX 75076 

Mr. Jeral & Evelyn Johnson 
324 Shoreline Road 
Pottsboro, TX 75076 

Mr. Paul Jo s 
410 W. Main 

ison, TX 750 
Mr. Eunice Kane 
3336 Northaven 
Dallas, TX 75229 

Ms. M  Karam 
404 W. Main 
D nison, TX 75020 

Mr. Rodney Key 
6601 West Plano Pkwy, #212 
Plano, TX 75093 

Mr. Paul Kisa 
3 Armadillo Hill Drive 

D nison, TX 75020 
Mr. Eran Kriegshavser 
4640 Parnell Lane 
Plano, TX 75024 

Mr. James Kurtniernberger 
14673 Wayside Court 
Addison, TX 75001 

Ms. Courtney L 
8813 Rodeo rive, #122 
Irving, TX 75063 

Mr. Eric Lindberg 
6679 Oak Hill Lane 
Celina, TX 75009 

Mr. Rolan Lopez 
P.O. Box 93 
Anna, TX 7540 

Ms. Erica Lovelady 
3405 Truman Street 
McKinney, TX 75071 

Ms. Jackie Loving 
6211 W. NW Highw 
Dallas, TX 75225 

Mr. Reggie Marr 
208 Preston Shore Drive 
Pottsboro, TX 75076 

Ms. Leslie Mason 
3956 High Summit 
Dallas, TX 75244 

L. Kay McCain 
7928 Hannah 
Plano, TX 75025 

Ms. Betty McClure 
1322 Rusk Drive 
Allen, TX 75022 

Mr. Jim McClure 
2220 W. Morton Street 
Denison, TX 75020 

Mr. Ross McDaniel 
557 CR 4901 
Wolfe City, 75496 

Ms. Peggy McDermott 
705 Bray Central Drive 
Allen, TX 75013 
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Ms. Anna McKinney 
P.O. Box 31 
Denison, TX 75020 

Ms. Tracy McRae 
505 CR 292 
Collinsville, TX 76233 

Mr. Jim Meara 
3515 Cedar Springs, #101 
Dallas, TX 75219 

Mr. William Melvin 
1101 W. Morton 
Denison, TX 75020 

Mr. Tommy Mills 
2926 Ashley Lane 
Anna, TX 75409 

Mr. John Moczygemba 
501 Crow 
Whitesboro, TX 76273 

Ms. Betty Mollenhour 
74 J. Street 
Pottsboro, TX 75076 

Ms. Shirley Moore 
2803 N. Surrey 
Carrollton, TX 006 

Mr. Vance Moore 
10388 CR 289 
Anna, TX 75409 

Mr. Glen Mu ey 
77 Harlan oad 
Pottsb , TX 75076 

Mr. Ben Munson 
301 W. Woodward 
Denison, TX 75020 

Mr hance Nago 
1646 wy 69 
Denison  TX 5020 

Mr. Steven Nash 
401 S. Las Lane 
Richardson, TX 75081 

Mr. Charle O’Bier 
P.O. Box 239 

Kinney, TX 7 70 
Mr. Rickie & Tiffany Oliver 
904 Topaz Drive 
McKinney, TX 75071 

Mr. P  Ordaz 
472  Paradis ove 
Garland, TX 75043 

Mr. Bryan Overree 
2121 Diane Drive 
Plano, TX 75074 

Ms. Angie Pennington 
07 B Jefferson 

n Alstyne, TX 75495 
Mr. Michael Phillips 
497 Saddle Trail 
Oak Point, TX 75068 

Mr. Alex Pierce 
1017 Ave. E 
Plano, TX 75074 

Mr. Jim Pierce 
344 Shoreli  Road 
Pottsbor  TX 75076 

Mr. Anthony Platter 
4110 Maple Springs Drive 
Arlington, T X 76001 

Ms. Jan P ton 
2722 Staffor 
Denison, TX 75 20 

Ms. Davna Powell 
923 Ricketts 
Sherman, TX 75090 

Mr. Jason Powell 
489 Red Moore Road 
Whitewright, TX 75491 

Ms. Marcia Powell 
190 FM 814 
Whitewright, TX 75491 

Ms. Kaye Pugh 
64 Jacqueline Lane 
Denison, TX 75020 

Ms. DeAnn Purdy 
809 Brookwater Drive 
McKinney, TX 75071 

Mr. Jimmy Ray 
1 Eagle Crest Lane 
Denison, TX 75020 

Ms. Sherra Read 
4569 Highridge 
The Colony, TX 75056 

Mr. Dave Reed 
1623 W. Heron Street 
Denison, TX 75020 

Mr. Joe Reed 
116 Hilltop 
Pottsboro, TX 75076 
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66 Monarch Ridge Drive 
Denison, TX 75020 

Mr. Chris Richter 
P.O. Box 531 
Prosper, TX 75078 

Mr. Roy & Beverly Ridley 
2689 Clear Springs Court 
Richardson, TX 75082 

Ms. Judy Riley 
2755 Spyglass 
Carrollton, TX 75007 

Mr. Todd Robinson 
1400 N. Highway 91, #323 
Denison, TX 75020 

Mr. Todd Robinson 
P.O. Box 1622 
Pottsboro, TX 75076 

Ms. Alice Rosales 
1228 Iron Horse Street 
Wylie, TX 75098 

Mr. Roy Sambrano 
406 E. 6th 

Anna, TX 75409 
Mr. Edward Samuel 
1926 Tobin Train 
Garland, TX 75043 

Ms. Paula S ggins 
1400 N. H ghway 91 
Deniso  TX 75020 

Ms. Juana Maria Sirkel 
2327 Foothill Road 
McKinney, TX 75070 

Ms onnie Smith 
3300 ny Dri 
Plano, T  7 74 

Mr. Robert Smith 
5601 Kensignton Court 
Parker, TX 75002 

Mr. Ricky w 
311 Long Prai 

ey, TX 7512 
Mr. William Steickland 
5601 PR 5281 
Celina, TX 75009 

Ms. G  Stein 
903 eymor ircle 
D nison, TX 75020 

Mr. Bob Stephens 
168 Pecan Street 
Pottsboro, TX 75076 

Ms. Stephanie Stephenson 
200 Town & Country Blvd., #1524 

F sco, TX 75034 
Mr. JD & Ann Stubbs 
427 S. Randell Lake Road 
Denison, TX 75020 

Mr. Robert Sylvester, Jr. 
2820 W. FM 120 
Denison, TX 75020 

Mr. Steve Tayl 
1004 Hann rive 
Denison X 75020 

Mr. Zacharias Thomas 
285 Grindstone Street 
Sunnyvale, TX 75182 

Mr. Lovie oney 
9557 Dale G de 
Dallas, TX 752 

Ms. Karissa Townsend 
903 Segmore Circle 
Denison, TX 75020 

Mr. William Vida 
1600 N. Dallas Parkw 200 
Dallas, TX 75248 

Mr. Joseph I. Vincent 
509 Third Avenue 
Harvey, LA 70058 

Mr. Bobbie Vititow 
1312 Oxford Place 
Mesquite, TX 75149 

Mr. Louis Wages 
1814 Mapleton Drive 
Dallas, TX 75228 

Mr. Fred White 
6409 Norway 
Dallas, TX 75230 

Ms. Diana Williams 
695 FM 120 
Pottsboro, TX 75076 

Mr. Danny Willis 
6211 W. NW Highway 
Dallas, TX 75225 

Mr. Jack & Shelly Wilson 
829 Topaz Drive 
McKinney, TX 75071 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

1 10. GLOSSARY 

2 Adjacent Private Land Approximately 2,489 acres of land designated for the 
3 proposed Preston Harbor Development, owned by 
4 Schuler Development, and bound on the west by the 

proposed conveyance land. 

6 Algal Blooms An excessive growth of algae on or near the surface 
7 of water. May occur natural  or as a result of an 
8 excess of nutrients from or nic pollution. 

9 Aquatic Inland All areas, natural or man-m  consisting of non-
tidal standing water surroun d by herbaceous 

11 vegetation. Thi  class will be l ited to upland 
12 aquatic featu s such as ponds. 

13 A-weighted Decibels An expres on of th  relative loudness of sounds in 
14 air as perceiv d b he human ear. 

Barren/Disturbed Land B rren areas (ro /sand/clay) of bedrock, strip 
16 mine  gravel pits, d accumulations of earthen 
17 aterial. 

18 Baseline Conditions Cu en  conditions for natural resource area within 
19 the s dy area. 

Biological Oxygen Demand Demo rates how much dissolved oxygen is needed 
21  organisms to break down the organic material in a 
22 water sample. This is dependent on temperature, 
23 time, and the composition of the water sample. 

24 Boat Car ing Capacity Boat densities compared to the range and average of 
the recommended spatial densities from the 

26 literature. 

27 Boat Density Observed Boat Counts ÷ Average Lake Surface 
28 Area. 

29 Boat Dock Cluster A single covered structure composed of a series of 
(19) slips. Each cluster dock would contain 

31 approximately 10,000 square feet and occupy 
32 approximately 0.2 surface acres of space. 

33 Boat Slip An individual opening where a single boat is 
34 moored. These slips can be either for day-use (can 

use the slip only during one day) or for extended-use 
36 (can use the slip for multiple days). 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

GLOSSARY 

1 Bottomland Hardwoods Areas frequently flooded, with deciduous forest 
2 within the Bunyan and Whitesboro soil type. 

3 BUMP Program Created in 1998, this program provides critical 
4 information that supports the state of Oklahoma’s 

Water Quality Standards and helps the state to 
6 prioritize pollution control activities. 

7 Conservation Pool 590 to 617 ft above NGVD represents the lake level 
8 range maintained by USA E for conservation 
9 purposes (also referred to a  Power Pool). 

Cumulative Effects The Council on En ronm al Quality’s (CEQ) 
11 regulations for implementi  the National 
12 Environmental Policy Act NEPA) define 
13 cumulative e ects as the impact on th  environment 
14 which res ts from th  incremental impact of the 

action wh n added to other past, present, and 
16 reasonably f s able future actions regardless of 
17 which agency ederal or nonfederal) or person 
18 dertakes such ot r actions (40 CFR ~ 1508.7). 

19 Curve Number 	 Method de ped by the USDA that helps predict 
ru off fr m rainfa 

21 Day-night Sound Level The -weighted equivalent sound level for a 24-hour 
22 perio  with 10 dB added to levels between 10 p.m. 
23 and 7 a m. 

24 Decibel 	 A unit of measurement that expresses the magnitude 
of a physical quantity (usually intensity) relative to a 

26 specified or implied reference level. The decibel is 
27 useful for a wide variety of measurements in science 
28 (for this application, it is sound).   

29 Developed (I pervious Co er)  	 Areas with a mixture of constructed materials and 
vegetation. Impervious surfaces account for 20

31 100% of the total cover. 

32 Dry Dock Storage Facility The dry boat storage would consist of a large 
33 warehouse building for dry storage of approximately 
34 180 boats, a boat ramp leading to the storage area, 

and parking lots surrounding the cove for 
36 approximately 120 vehicles.   

37 Environmental Consequences The direct, indirect, and cumulative environmental 
38 impacts of an action. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

GLOSSARY 

1 Equivalent Sound Level The level of a steady-state noise without impulses or 
2 tone components, which is equivalent to the actual 
3 noise emitted over a period of time. 

4 Eutrophication A characteristic trait assigned to bodies of water that 
contain excessive nutrients. Eutrophication can 

6 either be natural or artificial. 

7 Facility Capacity Concerned with facility handling thresholds such as 
8 the number boat slips or moo ngs, or the number of 
9 boat ramp parking spaces 

Flood Control Pool For Lake Texoma, th  pool om elevation 617 to 
11 640 ft NGVD used to temporarily tore flood waters. 

12 Grasslands/Herbaceous Areas domi ated by grasses herbaceous 
13 vegetation  generally greater than 80% of total 
14 vegetation  These a as are not subject to intensive 

management uch s tilling, but can be utilized for 
16 grazing. This in udes both native black land prairie 
17 g sslands and non ative grassland species. 

18	 Hertz A unit of f ncy equal to one cycle per second. 

19	 Integrated Pest Management Plan A lan that relies on common-sense practices and 
kno edge of available pest control methods to 

21 deter ine the most effective way to treat, manage, 
22 and co rol pests while limiting injury to people and 
23 urrounding environment. 

24	 Lake Texoma Sh eline Man gement 
Plan (SMP) The approved 1996 Lake Texoma SMP. 

26	 Land C er What is physically on the surface of the earth. 

27 Land Use Refers to human use, adopted plans, and goals of the 
28 land for economic production (residential, 
29 commercial, industrial, recreational, or other 

purposes) and for natural resource protection. 

31 Land-Based Recreation Recreational activities occurring on land may 
32 include picnicking, hiking, hunting, nature 
33 observation, horseback riding, swimming on the 
34 beach, fishing off the shoreline, and camping.  

Level of Service (LOS) A qualitative measure of the operating conditions of 
36 an intersection or other transportation facility.  There 
37 are six LOS (A through F) defined; LOS A 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

GLOSSARY 

1 represents the best operating conditions with no 
2 congestion, and LOS F represents the worst with 
3 heavy congestion. 

4 Limited Development Areas Land allocated for private activities, such as 
construction and operation of private docks or 

6 floating facilities. 

7 Littoral Zone An interface zone between the land or shore and the 
8 open water of lakes. On or ne  a shore. 

9 Macro-invertebrates	 A collective group of ll animals that do not 
possess a backbone o pinal lumn. 

11 Macrophytes Plants large eno gh to be visible ith the unaided 
12 eye, especiall  a water plant. 

13 Mixed Forest Areas do nated by rees generally greater than 5 
14 meters tall, d gr ter than 20% of total vegetation 

cover. Neither ciduous nor evergreen species are 
16 reater than 75% total tree cover. 

17 National Geodetic Vertical Datum ational ndard reference for elevation 
18 m asurem nts. 

19 Natural Resources Inventor	 Lis om the literature of natural resources within 
the re ion of influence. 

21 No-Discharge Zone An area of a waterbody, in which discharging of 
22 both treated and untreated sewage is prohibited. 

23 Open Water Areas of open water, generally with less than 25% 
24 cover or vegetation or soil. This class will be limited 

to Lake Texoma and its tributaries and will exclude 
26 upland water bodies, such as ponds or upland aquatic 
27 areas. 

28 Pesticide A composite term that includes all chemicals that are 
29 used to kill or control pests. In agriculture, this 

includes herbicides (weeds), insecticides (insects), 
31 fungicides (fungi), nematocides (nematodes), and 
32 rodenticides (vertebrate poisons). 

33 Pocket Beaches Unmanaged beach areas located in relatively 
34 undeveloped areas with no formal recreation access 

to the lake. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

GLOSSARY 

1 Preston Harbor Development The master-planned community that Schuler 
2 Development plans to construct on the adjacent 
3 private land and potentially the proposed conveyance 
4 land, depending on the alternative chosen, based on 

this EIS. 

6 Primary Productivity Productivity of an ecosystem is a quality whereby 
7 living substance is manufactured through 
8 interactions of community and environment. The rate 
9 at which energy-containing material is formed by 

plants represents the rate o  primary production. 

11 Prohibited Access Areas Areas with limited or res ted access due to 
12 security reasons  protection o  ecosystems, and 
13 physical safety the recreation vis rs. 

14 Project A lake, as fined by USACE. 

Proposed Conveyance The convey ce f approximately 635 acres of 
16 Federal land lo ed on the eastern shore of the Little 
17 Mineral Arm of ake Texoma to the City of 
18 Denis  TX in a rdance with provisions of 
19 WRDA (2 

Protected Shoreline Areas Ar s round the lake designated primarily to protect 
21 or r tore aesthetic, fish and wildlife, cultural, or 
22 other nvironmental values. 

23 Public Recreation Area s that are designated as public recreational sites 
24 to be used with or without a fee for outdoor low-

impact recreational activities as designated  for 
26 Federal, state, or similar public use and for 
27 commercial concessions. Public organization 
28 recreation areas are also zoned under this allocation. 
29 Approved activities include picnicking, hiking, 

nature observation, horseback riding, swimming on 
31 the beach, and fishing off the shoreline. 

32 Quantification of Habitat Types Map of Terrestrial and aquatic habitats within the 
33 study area. 

34 Recreation – Intensive Use USACE lands for public recreation intended for high 
intensity recreational opportunities including 

36 commercial marinas, public parks, public 
37 campgrounds and picnic areas, public boat launching 
38 ramps, restrooms, parking spaces, and swimming 
39 beaches. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

GLOSSARY 

1 Recreation – Low Density Use USACE lands for public recreation intended for low 
2 impact recreational activities such as hunting, hiking, 
3 and fishing. 

4 Riprap 	 Loose or broken stone used along the edge of the 
water to stabilize caving banks. 

6 Schuler Development A Texas real estate development company that plans 
7 to enter into a public-private partnership with the 
8 City to develop a master-plan d community known 
9 as the Preston Harbor Deve pment. 

Seasonal Conservation Pool 590 to 619 ft above N VD r resents the lake level 
11 range maintained by USACE for conservation 
12 purposes durin  peak season (summer) months to 
13 satisfy recrea onal interests. 

14 Secchi Depth 	 Measure the clari  of water, especially seawater. 
Secchi dept  is easured using a circular plate, 

16 known as a Se hi disk, which is lowered into the 
17 ter until it is no nger visible. High Secchi depths 
18 ndic  clear water  whereas low Secchi depths 
19 i dicate cl  or turbid water. 

Social Capacity Co e ned with social conditions such as user 
21 conf cts, visitor perceptions versus expectations, or 
22 facili  management goals. 

23 Spatial Capacity erned with the minimum space requirements for 
24 various activities such as the area required for 

waterskiing. 

26 STEPL The Spreadsheet Tool for Estimating Pollutant Loads 
27 was developed by Tetra Tech, Inc. for the EPA to 
28 calculate nitrogen, phosphorus, biological oxygen 
29 demand, and sediment loads. This tool uses both the 

Curve Number equation and the Universal Soil Loss 
31 equation. 

32 Surcharge Pool 640-645 ft above NGVD represents the temporary 
33 flood control level during extreme storm events. 

34 Total Maximum Daily Load The maximum amount of a pollutant that a 
waterbody can receive before it exceeds water 

36 quality standards. 
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EIS for the City of Denison Land Conveyance, Lake Texoma 

GLOSSARY 

1 Unconsolidated Shore Unconsolidated material such as silt, sand, or gravel 
2 that is subject to inundation and redistribution due to 
3 the action of water. 

4 Universal Soil Loss Equation Based on rainfall patterns, soil type, topography, 
5 etc., this equation can be used to predict the long
6 term average annual rate of soil erosion. 

7 Viewshed The shoreline and nearby areas that are visible, in 
8 this instance, from various antage points on the 
9 lake. 

10 Water-Based Recreation Recreational activitie  occur g in water including 
11 fishing, boating, swimming, wi d surfing, hunting, 
12 wildlife watchin , photography, an each walking. 
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