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Texas Commission on Environmental Quality |
INTEROFFICE MEMORANDUM

To: Ron Ellis, Manager Date: November 22, 2013
jghts Permitting & Availability Section

athy Alexander, Ph.D,
chnical Specialist

Water Availability Division
Subject: North Texas Municipal Water District

WRPERM 12151

CN 601365448

Bois d’Arc Creek, Red River Basin

Collin, Dallas, Denton, Fannin, Hopkins, Hunt, Kaufman, Rains, and
Rockwall Counties

WATER AVAILABILITY ANALYSIS

Application Summary

North Texas Municipal Water District (District) seeks a Water Use Permit to construct
and maintain a dam and reservoir (Lower Bois d’Arc Creek Reservoir) with a maximum
normal operating capacity of 367,609 acre-feet of water and a surface area of 16,526
acres on Bois d’Arc Creek, tributary of the Red River, Red River Basin in Fannin County.
The District seeks authorization to divert and use not to exceed 175,000 acre-feet of
water per year from any point on the perimeter of the reservoir at a maximum combined
diversion rate of 365.15 cfs (163,889 gpm, 236 mgd) for municipal, industrial and
agricultural purposes, including the right to use water within the reservoir for in-place
recreational purposes. Further, the District requests an interbasin transfer
authorization to use the water within its service area in the Red and Trinity River
Basins, and within Fannin County in the Sulphur River Basin. The District’s service area
is currently located within the following counties: Collin, Dallas, Denton, Fannin,
Hopkins, Hunt, Kaufman, Rains and Rockwall.

The District also seeks authorization to reuse return flows generated from the diversion
and use of water from the proposed reservoir. Until facilities are developed to reuse said
water, return flows may be discharged to the Red, Sulphur, or Trinity River Basins. The
District indicates that diversions may overdraft the firm yield of the reservoir as part of
a system operation with existing NTMWD supplies.

The District also requested authorization to use the bed and banks of Pilot Grove Creek
and the East Fork Trinity River to transport water diverted from the reservoir for
subsequent diversion and use from Lake Lavon. On March 15, 2011, the District.
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withdrew this 1equest Theref01e the request is not cons1dered in staﬂ’ s review of the
application.

Water Availability Analysis -

- Resource Protection staff recommended flow requirements for this application.
Spemﬁcally, Resource Protectmn staff. recommended subs1stence, base and pulse flow
requirements that vary by season. :

Season® . Subsistence | Base . .Pulse-

2 per séason
Trigger: 150 cfs
Volume: 1,000 af
Duration: 7 days
2 per season -
Trigger: 500 cfs
Volume: - 3,540 af
Duration: 10 days
1 per season
Trigger: 100 cfs
Volume: 500 af
Duration: 5 days

Fall-Winter 1cefs : _3cfs

_ Spring 1efs 'ro cfs

Summer ] ofs : 3 ofs

The flow requirements are 1mplemented as follows
» Seasons are defined as Fall-Winter (November — February), Sprlng (March -
June), and Summer (J uly-October); -
e Fach seasonis mdependent of precedmg and subsequent seasons with reSpect to
pulse flow frequenmes
o All 1nstream ﬂow pass through releases are hmlted to calculated 1nﬂows to the
- reservoir; L
o Subsistence and base ﬂow releases shall be measured at the outlet works
e Subsistence condjtlons apply when reservo1r storage is less than 40% of the '
congervation storage , :
+ The measureinent pomt for pulse ﬂows is USGS Gage 07332622 Bms d'Arc -
- Creek at FM 409 near-Honey Grove, TX; _ .
o Pulse flow pass—through releages are not requlred durmg subs1sten ce condltlons
o Tf calculated inflows exceed the pulse flow trigger requirement, the pulse flow
requirement for the season has not been met, and the flows at USGS gage .
07332622 do not exceed the pulse flow trigger requirement, the pulse flow must |
be passed through the reservoir, in accordance with the release pattern in the
approved accounting plan; .~ -

"o If a qualifying pulse flow event is recorded at USGS Gage 07332622 then this
pulse event satisfies the pulse requn ement for that event w1th1n the respectwe
season in that year;-

- o A pulse flowis considered to be a qual1fylng event if the pulse ﬂow tr1gger
requlrement is met and erther the volume or duration requlrement 1s met;
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¢  When calculated inflows equal or exceed the pulse flow trigger requirement,
inflows may be temporarily impounded, even if the pulse flow requirement for
the season has not been met, until the criteria for a qualifying event are met;

The Water Rights Analysis Package (WRAP) simulates management of the water
resources of a river basin, TCEQ uses WRAP in the evaluation of water right permit
applications using priority-based water allocation, WRAP is a generalized simulation
model for application to any river basin, and input datasets must be developed for the
particular river basin of concern. The TCEQ developed water availability models
(WAMSs) for Texas’ river basins that include geographical information, water right
information, naturalized flows, evaporation rates, and specific management
assumptions. Hydrology staff operates WRAP to evaluate water rights applications and
protects existing water rights using the prior appropriation doctrine.

The District submitted suggested modifications to the naturalized flows in the Red River
WAM as part of the application and submitted additional supporting documentation on
August 2, 2011, The existing TCEQ naturalized flows for Lower Bois D’Arc Creek are
based on a drainage area ratio to the incremental flow between gages located on the
main stem of the Red River. The District’s modified flows are based on flows in adjacent
watersheds because the incremental flows may not provide the best estimation of flows
in the Bois D’Arc Creek watershed. The District submitted information supporting their
modified flows, including a Hydrology Memorandum detailing the hydrologic basis for
their suggested modifications, and a memorandum comparing naturalized flows at
USGS gage 07332620, Bois D’Arc Creek at FM 1396 near Honey Grove, TX to flows in
the North Sulphur River. Staff reviewed this information and concluded that although
the naturalized flows in the TCEQ WAM are adequate to determine water availability in
the Red River Basin, the District’s suggested modifications would better reflect water
availability more specific to the Bois D’Arc Creek watershed. Therefore, staff updated
the TCEQ WAM naturalized flows based on the hydrology review of the District’s
suggested modifications.

Of the 175,000 acre-feet diversion request, the District indicates that some of the water
will be available on a firm basis, while the remaining water will be available on a less
than firm basis. Staff modeled this application using the Full Authorization simulation
of the Red River Basin WAM, adjusted as described above to include modifications to
the naturalized flows for the Bois D’Arc Creek watershed. In the Full Authorization
simulation all water rights use their maximum authorized amounts and return flows are
not included. The priority date of this application is June 26, 2007.

Staff first used the WAM Full Authorization Simulation to evaluate the firm yield
request. The simulation results indicate that 120,665 acre-feet of water is available 100
percent of the time. Staff then used the same simulation for the full requested diversion
of 175,000 acre-feet of less than firm water. The simulation results indicate that if the
District diverts 175,000 acre-feet per year when that water is available, 100 percent of
the total annual demand of 175,000 acre-feet would be met in 78 percent of the years,
and 75 percent of the monthly demand would be met in 92 percent of the months.
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Pursuant to 30 TAC §297.42 (d), staff may, on a case by case basis, recommend granting
a municipal water right that is less than firm. Inthis case, the District will use
diversions under this permit in combination with its other five major water supply
sources (Lakes Lavon, Texoma, Chapman, and Tawal<on1, and reuse of return flows) as-
well as additional projects the District could develop in the future, to meet its demands.
The District indicates that it will balance the needs for reliable supply, costs, water -
quality, water rights and agreements when operating its water supply system. Based on
the District’s evidence of multiple sources of supply that can be used to meet their
system-demands, staff believes that the avallablhty of less than ﬁrm water is viable for
the intended purposes SRR C :

The Dlstmct prowded an accountlng plan North Texas M umc:pal Water District
Reservoir Accounting Plan, dated March 7, 2012 that tracks diversion and storage from
the reservoir, compliance with' the instream flow recommendations, and operating rules
for pulse releases if those releases are applicable. Staff reviewed the accounting plan
and found it adequate. - Staff also reviewed the hydrologic monitoring components of
the North Texas Municipal Water District Monitoring Plan and found that the

proposed hydrologic monitoring was adequate to document the flow reglme in Lower

Bois D Arc Creek after dehberate nnpoundment in the reservoir.

Regardlng the Dlstnct s request to reuse return ﬂows attr1butable to the leBI‘SlOIl and
use of water from the proposed reservoir, this request will not impact ex1st1ng water
rights. This is because the return flows have not been discharged to the river and
therefore no water rights could have relied on these return flows in the river. The.
District did not identify specific discharge and diversion points for these return flows;
therefore; staff cannot perform the analysis required under TWC, §11.042. Prior to
reusing these return flows in the future, the District would néed to apply for and be
granted the appropriate authorizations nnder TWC, §11.042 and the request to use
spec1ﬁc Watercourses to convey return flows can be analyzed at that tlme

Reviews of mterbasm transfer (IBT) requests are conclucted in accordance with §11.085
of the Texas Water Code and TCEQ rules regarding IBTs. This appl1cat1on requests a
new appropriation of water and the priority date of the new appropriation is junior to
any other water rights in the basin at the time thie application was filed. Because the.
priority date for the new appropmatlon and the IBT are the saime, any IBT or new-
appropr1at1on granted will be junior to all basin water rights in existence on the filing
date. The junior priority date of this permit and maintenance of the approved
accounting plan should mitigate any possible impacts on other water rights in the basin,
should those impacts be determined to exist. Therefore, the IBT cannot p0851bly impact
senior water r1ghts toa greater degree than the new appropr1at1on does. .
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Conclusion

Hydrology staff can support granting the application provided the permit includes
Resource Protection staff’s recommendations and the following special conditions:

1. Permittee shall only impound and divert water authorized by this permit in
accordance with the most recently approved North Texas Municipal Water
District Reservoir Accounting Plan, Permittee shall maintain said plan in

electronic format and make the data available to the Executive Director upon

request. Any modifications to the North Texas Municipal Water District

Reservoir Accounting Plan shall be approved by the Executive Director. Any

modification that changes the permit terms must be in the form of an

amendment to the permit. Should Permittee fail to maintain the accounting plan
or notify the Executive Director of any modifications to the plan, Permittee shall
immediately cease impoundments and diversions authorized in Paragraph 1.
IMPOUNDMENT and Paragraph 2. USE, and either apply to amend the permit,

or voluntarily forfeit the permit. Permittee shall immediately notify the

Executive Director of any modifications of the accounting plan and provide the

appropriate documents effectuating such changes.

2. Prior to the reuse of the return flows attributable to diversion of water authorized
under this permit, Permittee shall apply for and be granted an amendment to

identify all specific points of discharge and diversion and the appropriate

authorizations to transfer such return flows through state watercourses pursuant

to TWC, §11.042.

Note that any permit issued is subJect to the obligations of the State of Texas pursuant to

the Red River Compact.
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HYDROLOGY UNIT ANALYSIS FACT SHEET - !
Applicant:  North Texas .M'unicipal Water District Basin:  Red
Water Right: Pa2is1. . - e ‘.Cou'nt'y; -'Fam_liﬁ
Stream: ‘__Bois‘D’A‘r:é‘. Creek TR - D:rainage Ai‘ea:: : g5y sq. miles

Requested AmOiiht: . 175,000 acre-feet -

Changes to* FLO flle'

A new IN record was added for naturahzed flows at BODARC 1epresent1ng the flows available at this
point. See the District’s apphcatlon 'md the Hydrology memorandum dated 8/1/2011.

Changes to *.DIS ﬁle. ,
FDX10150 EODBRL -1
FDX10200 BODARC -1

FO¥3i0210 BODARC 0
FDX10220 BODARC 0
FDX10230. BODRERG 0
FDX10240 BODRRC 0
FDK10250 BODARC 0
FD FM409 BODARC - -1
FDFM409A BODARC -1
FDX10260 EBODARC
FDX10270 BODRARC
FDX10280 BODARC
FDX10290 BODARC
FDX10300 BODARC
FDX10310 BODARC
FDX13320 - BODARE
FDX10330 BODARC
FDX10340 BODARC
WEBODRRC  327.00
WEPBCDRARZ  327.0%
We FM409 370.00
WPEMAQOA  370.01

o 2 oo o oo oo

Changes to *.DAT file

+% P12151 FM 40% flow requiremént

UC FMSUB 61 58 51 . 59 51 . 59 = 719
ue 61 6 59 - 51 59 61
UC EMBAS 1B4 168 615 595 615 595 = 3864

uc 184 184 178 184 178 184
**  P12151 PROJECTED USE PATTERN .
UC NTMW 0.CG&37 0.0%60 0.0647 0.071L8 0.0775 0.0959

uc 0.1273 0.1216 0.1013 0.087L 0.0678 0,0653

** FOR MODELING P12151 '

UC MOMTH 31 28.25 31 30 31 - 30 '
ue aL 31 30 31 30 31 4
** changed method to 7, no loss factors in this reach fl
CEXL0190 X10180 7 ) NONE }
CPX10200 X10190 7 NONE !
CEX10210 X10200 7 412

** Lake Crockett

CPXL0220 X10200 7 1.2

** Coffee Mill Lake - now above FM 409
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i *ECPX10230  X10200 5
: CPX10230  Foi4D% 7
: + %
f CPX10240 X10230C 7 411
f CPH10250 X10200 T 112

** Added new primary CP - BODARC, Drainage area 327 sq.mi. No losses in this reach.

*+  ginca this is a primary CP we can repeat hydroleogy for the instream flow contrel points.
v

; . CPBODARC BODARZ ]
: CPBODARZ2  FMSUBS 2 BODARC NOME
: CPFMSUBS FMBASE 2 BODARC NONE
; CPFMBASE FMLFPUL 2 BODARC NONE
' CPFMLPUL FM409 2 BODARC NONE
CPFMLPND auT 2 ZERO ZERO E
**General E-Flow CP E
CPFAKEOL auT NONE NONE . H
CPDAYSEY auT ZERQ ZERO :
¥*FM 409 e-FLOW CPs ‘
i CPFEFMO0Z ogT
: CBFKFMO3 out
CPFKEMO4 auT
CPFKEMOS aUT
CPFKEMO6 oyT
CPFKFMO7 ouT
CPFKFMO8 oyT
CPFKEMOS ouUT
CPFRFM10 ouT
CPFEKFM1l ouT
** adding new control point at FM 409.
CP FM409 FM40%R i NONE
CPFM409A X10200 7 NONE
CPX1026Q0 BODARC 7 NONE
**STARY E~FLOWS CI RECORDS**
CIDAYSPY 31 28,25 31 30 31 30
CI 31 a1 30 3l 30 31
CIFAKEO1l 92999993 9399999 9339393 9952999 2999999 9999999
CI 9999990 2999999 9992990 9209900 9995900 8999098
. ** FM 409
i CIFEFM0Z2 9999998 28099999 9339999 9599929 9995099 9950999
cI 9959999 2999999 9395999 9999929 2599999 9999999
CIFKFMO03 9229999 29999%99 92399999 9329922 2999999 59999999
ci 299999% 2999999 9899999 9999953 9599999 9999999 i
CTFKFMO4 9229998 35999999 9999999 2992929 2009999 9999599 !
CcI 9999999 59999099 9999959 9993989 2999999 9999999
CIFKFMQS 992939% 2999999 9955992 9999939 9959999 9999999
cl 8959999 9999999 9999999 $9999%9 9099999 9999998
CIFKFMQS 9959999-9%99999 9999998 9999998 99299999 9999999
CcI 6899999. 9599999 9999999 5999999 09359999 9999999
, CIFKFMO7? 53599599 5399999 9299999 9999399 99299999 359599999
! CI 96955999 9599999 S99945% 5999999 G339999 9959999
CIFKFM08 5999999 95329999 9999999 9999998 93999939 9999999
CI 9959999 9929939 $999999 9999999 9593993 2953999
: CIFKFM0Z 9995999 95099999 9995999 9993930 999935093 9999999
. CIL 9599999 5959999 9999959 9999958 9999999 9999999
CIFKFM1G 59999995 9959099 9999959 49509568 9959999 9999999 |
cI 9905999 0999099 9999930 959999 9999998 9395999 E
CIFEFM11 9995999 9956098 2095990 5909099 99599399 9252989 i
! CI 9999299 0995995 9999999 9990999 9959930 9939599
! CIFMLPND 7 7 10 10 1a 10 §
cI 5 5 5 5 7 1 )
**  Modeling of Lower Bois d'Arc Creek Reservoir !
*#+ DETERMINE NUMBER OF DAYS THAT ARE OUTSIDE OF THE VARIOUS VOLUMES, TO TAKE INTO ACCOUNY THAT f
** PULSE VOLUME WAS FOR A PERICD OF LESS THAN 1 MONTH. AND DETERMINE FACTORS 'TO i
#+ BY APPLIED TC BASE BND SUBSISTENCE FLCOWS TO REPRESENT THE PERICOD OF THE MONTH OUTSIDE OF PULSE

[N

[

NONE  NONE

NONE  NONE
NONE  HONE
NONE  HONS

NONE  NONE
NONE  HONE
NONE  NONE
NONE  MONE
NONE  NONE
NONE  NOWE

R RN Mo R R RION BB

WREAKEDL XMONTH20070625 BF-FMB-LP1

TQ 2 ADD DAYSPY CONT i
o 2 5UB FHMLPND i
WREFAKEDL XMONTH20070625 BE-FMB—-LP2 :
TO [ ADD BF-FMBE-LPL CONT' i
TO z DIV DRYSPY :
WREAKEQOL 3866 FMBAS20070625 Br-FME-LP3 i
TO 6 MUL - BF-FMB-LP2 i

x

“% FM 409 BASE TRIGGERS **

IFFMSURBS 719 FMSUB20070625 2 FMSUBSLS
IFFMBASE 3864 FMBAS20070625 3 FMBASE
. :
** Pulse On if Base\COEf if Sub !

WRFKEMO03 1 XMONTHZOG70625 3 SUBPULOFE !
Hk

: *¥ Developing pulse+tbase flow targets, Determining if Reg Flow at FM409 exceaded target

! WRFEEMO4 1000  XMONTHZO0070625 FEFMLPILN1 '
TO 6 ADD BF-FMB-LP2
WRFEFMOS EMONTH2G070625 MWINONOFT
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TO . 2 ADD

TO 6 nIv

Fs 5 FKFMO03 1 Q 1
*

WRFKFMO6 3540 XMONTH20070625

TO 6 ADD .
WREKEMO7 XMONTH20070625

TO 2 ADD

TO [} DIV

s 5 FKFMO3 1 0 1
* &

WREKEMOB 500 XMONTH20070625

¢ & ADD

WRFKFMOS XMONTH20070625

TO 2 ADD
) 3 . DIy

Fs . 5 TFKFMO3 1 0 1
* %

*¥ BENGAGING PULSE X

IFFMLPUL L0000  XMONTBZ0070625

T 6 © ADD :

Fs 5 FKFMOS 1 0 1
IFFMLPUL 1000 XMONTH20070625 3

TO 6 ADD

S 5 FKFMO5 1 g 1
IFFMLPUL 3540 XMONTH20070625

TO 3 ADD

F3 5 FKFMQ7 1 0 1
IFFMLPUL 3540 XMONTH2Q0Q070625 3

TO [ ADD

F§ 5 FXFMO7 i 4] 1
IFEMLPUL 500 XMOMNTH20070625

TO 8 ADD

F3 5 FKFMQ2 1 0 1
I #FMLPUL 500 XMONTHZ0070D62Z5 3

TO bl ADD

E5 5 FKFMO® 1 o] 1
** CCMBINE TO CREATE IF FOR ENTIRE YEAR.
IFFMLPUL 20070625

TO 13 ADD

TO 13 ADD

TO 13 ADD

F3 5 FEFMD3 1 0 1
kxkkxx Bolg d'Arc reservelr

SVBODARC o] 477 47286 19392
SA 0 152 1022 2473
*¥  drought indices for SUBSIS

DI 2 0 1 BODARC

I8 4 0 147043 147044 3676092
1P 100 100 ] 0
*%*  drought indices for BASE

DI 3 ] 1 BODARC

Is 4 0 147043 147044 387609
Ip q 0 100 1oa

BODARC

2999998

BCDARC

9999999

BODARC

9992999

9995999
2929999
2959998
9999999
9899989

9599599

995399939

33894
3237

1

1

1

2 1

2 1

2 1

2 1

z 1

Z 1
1
67678
5272

FKFMLPULWL

FEIMLEUSFEL

BF-IMB-LP3

. FMSPRONGEF

FKFMLPUSPL

FKFMLPULS]

BF-FMB-LP3

FMSUMONOFF

FEFMLPULS1

FMLPULW1

BF-FMB-LP3

2 3 11 2
FMLPULWZ

BF-FMB-LP3

z 0 11 2
FMLEUSPL

BF-FMB-LFP3

2 3 3 [
FMLPUSPZ

BV-FMB-LP3

2 b 3 6
FMLPULS1

BF-FMB-LP3

1 3 710
FMLPULS2

BF-FMB-LP3

1 0 7 10

TMLEFIN
" FMLPULW2
FMLPUSF2
FMT.PULS2

110849 161105
1588 9818

CONT

CONT

CONT

COMT
CONT

202651

249275 302570 367609 i
11353 :

12826 14724 16526




Texas Commission on Environmental Quality

INTEROFFICE MEMORANDUM

To: Ron Ellis, Section Manager Date: November 22, 2013
Water Rights Permitting and Availability Section

Thru: OJ{/Chris Loft, Team Leader
Y Resource Protection Team
" W" Water Rights Permitting and Availability Section

Thru: Jennifer Allis, Senior Water Conservation Specialist
Resource Protection Team
Water Rights Permitting and Availability Section
b \1,1/’ 3
From: Kristin Wang, Senior Water Conservation Specialist
K P Resource Protection Team
Water Rights Permitting and Availability Section
tazdi 3

Subject: North Texas Municipal Water District
WRPERM 12151
CN601365448
Application No, 12151 for a Water Use Permit
Water Conservation Review

North Texas Municipal Water District (NTMWD or applicant) seeks authorization to construct
and maintain a dam and reservoir (known as Lower Bois d’Arc Creek Reservoir) with a
maximum capacity of 367,609 acre~feet of water and a surface area of 16,526 acres on Bois d’Arc
Creek, tributary of the Red River, Red River Basin in Fannin County for recreation purposes and
to divert and use not to exceed 175,000 acre-feet of water per year from any point on the
perimeter of the proposed reservoir at a maximum combined diversion rate of 365.144 cfs
(163,889 gpm, 236 mgd) for municipal, industrial, and agricultural purposes including the right
to use the water within the reservoir for in-place recreational purposes. Applicant requests to
use the water in all or parts of Collin, Dallas, Denton, Fannin, Hopkins, Hunt, Kaufman, Rains,
and Rockwall Counties within the Red, Sulphur, and Trinity River Basins under an interbasin
transfer (IBT) authorization.

Applicant also seeks authorization to reuse 100% of the return flows generated from the
diversion and use of water from the proposed reservoir. Until facilities are developed to reuse
diverted water, such water will be returned to the Red, Sulphur, and Trinity River Basins.

Applicant indicates that diversions from the reservoir will be part of a system operation with
existing and future district supplies from other basins.

The applicant is required to provide evidence that the amount of water appropriated will be
beneficially used, i.e., effectively managed and not wasted pursuant to Texas Water Code (TWC)
Section 11.134{b)(3)(A). Also, the applicant must provide evidence that reasonable diligence will
be used to avoid waste and achieve water conservation, pursuant to TWC, Section 11.134(b)(4).
To provide that evidence, the applicant has submitted a water conservation plan in accordance
with Title 30, Texas Administrative Code (TAC) Chapter 288. In applications where new water is




requested, the review analyzes whether the requested appropriation is reasonable and necessary

for the proposed uses in accordance with Section 11.134 of the Code, and Title 30, TAC, Chapter

297.50. In applicitions where an IBT of water is requested, the review considers the effects of
the proposed transfer in accordance with the relevant requirements of T itle 30, TAC, Chapter
297.18, and TWC, Section 11.085. '

The purpose of this reviéw is to:

(1) determine whether reasonable water conservation goals have been set;

(2) determine whether the proposed strategies can achieve the stated goals;

(3) determine whether there is a substantiated need for thie water and whéther the amount to be
appropriated is reasonable for the proposed use; ~ - . 3 R

(4) determine whether the application meets the requirements of TWC 11.085 (k) and (D) for
IBTs;and = ' ‘ IR : o .

(5) determine whether the water conservation plan addresses a water supply need in a manner

that is consistent with the state water plan and the relevant approved regional water plan.

If these criteria are met, then staff considers this sufficient evidence to conclude that the
applicant will avoid waste and achieve water conservation. This review forms a basis for permit
conditions and limitations as provided by TWC 11.134 and 11.085.

NTMWD initially submitted a 2004 water conservation plaii with the application. On May 15,
2008, NTMWD submitted its 2008 water conservation and drought contingency plan. In
addition, NTMWD submitted a memorandum dated June 16, 2011 to further document their
efforts in water conservation. - - '

WATER CONSERVATION GOALS & STRATEGIES

NTMWD’s plans were reviewed in accordance with 30 TAC 288. NTMWD’s 2008 water
conservation plan establishes five and ten-year goals for municipal per capita water use within
its service area and water loss goals. The goals are to achieve 170 gallon per capita per day
(gped) by 2012 and to achieve 165 gped by 2017 and maintain the level of unaccounted-for water
in'the system below 5%. .. = IR o R -

In the 2008 Wate‘r conservation plan, NTMWDhsts the following strategies to help achieve the

- stated goals: "

. Main‘tain_ﬁnix}ersal metering of customers, metéer calibration with an accuracy of +2%,
and meter replacement and repair.. - '

o Maintain a program of leak detection ‘and repair with regular inspections of its system to
‘detect unauthorized connéetions . . S -
e ~ Hold waler conservation workshops, and provide model water conservation and drought
‘contingency plans for use by member cities and customers in developing their own plans
o Require member cities and customers to provide annual water conservation reports
« Continue efforts for reuse and recycling of wastewater o
‘Assist and supplement the public education efforts of its member cities and customers
s  Implement water conservation efforts in NTMWD's facilities, such as lanidscaping with
_ native, drought tolerant plants, and irrigating with treated wastewater effluent

According to the 2011 m_ar_nb_rand_um, NTMWD also provides a Contract _Rebaté Program to give
rebates to wholesale customers for using less water than their contact amounts.

2




In addition, NTMWD has developed a reuse and recycling program, including indirect reuse of
treated effluent from Wilson Creek Regional Wastewater Treatment Facility, and East Fork Raw
Water Supply (Wetland) Project. The level of reuse from those projects represents about 25% of
its current water supplies. :

Thus, NTMWD has managed to maintain or reduce the average municipal per capita water use
for the past five years (2005 to 2009) to 147 GPCD according to its 2011 conservation
memorandum, which is less than the goals (165 and 170 GPCD) set in the NTMWD's 2008 water
conservation plan.

Staff determined that the overall water conservation strategies provided in the NTMWD's water
conservation plan are reasonable and have achieved and can maintain the stated goals.

WATER NEED

Based on the 2008 water conservation plan, NTMWD is a regional wholesale supplier providing
treated water to 13 member cities and 60 other customers in Collin, Dallas, Denton, Rockwall,
Kaufman, Hunt, Hopkins, Fannin, and Rains Counties in North Central Texas. NTMWD’s
customers include cities, water supply corporations, and utility districts. NTMWD also provides
direct retail service to 75 customers (772 retail connections in 2007) who do not have access to
retail service from other sources. NTMWD obtains its raw water supplies from Lavon Lake, Lake
Texoma, Jim Chapman Lake, Sabine River Authority (SRA), and the East Fork Raw Water
Supply Project, and reuse of treated wastewater effluent from its Wilson Creek Regional
Wastewater Treatment Plant. NTMWD operates four water treatment plants in Wylie, near
Lavon Lake, with a total treatment capacity of 776 MGD in 2007.

Based on the summary of the water utility profile in NTMWD’s water conservation plan, the
total estimated population served by NTMWD was 1,357,230 in 2007. The projected population
for the same current member cities and customers of NTMWD is estimated to increase to
3,000,268 in 2060.

In the 2011 Region C Water Plan, projected water demands for NTMWD are expected to more
than double from 2010 to 2060, with NTMWD needlng more than 368,000 acre-feet per year in
additional supplies by 2060.

The recommended water management strategies listed in Region C Water Plan for NTMWD
include the following:

Conservation
Lake Texoma Pump Station Expansion
Renewed Interim Purchase of Lake Texoma Water from GTUA/Sherman
Main Stem Pump Station
Chapman Booster Pump Station
Lower Bois d’Arc Creek Reservoir
Additional Lake Texoma Supplies
Fannin County Water Supply System
Marvin Nichols Reservoir
- Toledo Bend Reservoir
Oklahoma Water
Water Treatment Plant and Distribution Improvements

® & @& 8 3 & & 0 & 0 2> 9




Table 1 shiows a summary of recommended water management strategies for NTMWD’s water

supply development.. Conservation savings from NTMWD customers is pr
80,372 acre-feet per year by 2060. As shown in Table 1 below, a maximum.

ojected to reach
yield of 120,200

acre-feet per.year from Lower Bols d’Arc Creek Reservoir has been listed as a recommended

O Tabler |
7. *Summary of Recommended
Water Management Strategies for N

supply strategy to help NTMWD meet projected water demands during the planning period.

(acre-feet/year)-

Planned Supplies |

. 2010

. 2020

2030

2040

2050 .

. 2060

Projected
Demands
(including losses
for Treatment & -
Delivery) o

387,574

492,647

580,733

667,711

736,064

789,466

Existing Supplies

Lake Lavor_i

112,033

' 116:'_,767'

109,500

108,233

106,967

105,700

Lake Texoma

77:300

77,300

77,300

77,309

77,300

77,300

Lake Chapman

47,132

47,132

47,132

47,132

47,132

47,132

Wilson Cre_:_ek Reuse |

50,000

60,941

71,882

71,882 | .

71,882 |

71,882

Lake Bonham

5,340

5,340 |

5:340.

. 5,340

5,340

East Fork Reuse
(with Ray Hubbard
Passthrough) =

51,790

67,148 '_

5,340

: 87,102

102,000

102,000

102,000

Interim GTUA

15,500

)

- 0

"0

0

O

Upper Sabine Basin

9,673

9,501

9,428

9,356

Direct Reuse for

Rockwall Co) =

Irrigation (Collin &

49,718

: 2¥5=95

20,646

2,695

2,605

12,605

2,605

Total Available

421,405

Supplies

P

400,068

410,524

424,083

422,744

Need (Demand-
Supply)

O

91,679

170,209

243,628

' 368,061 '

313,320

Waler _
Management
Strategies

Conservation
(Wholesale
Customers)

5,180

27,104

45,757. |

58,937

70,535 |

80,372

Texoma Pump
Station Expansion

0O

0

0

Additional Direct
Reuse — Rockwall Co.
Irrigation

64

64

04

'64

64

64




Table 1
Summary of Recommended

Water Management Strategies for NTMWD

g%l}axed Interim 21,900 21,000 21,000

Main Stem PS

additional East 34,000 15,100 0 e} 0
(additional E 9

Fork)

Chapman Booster

Pump Station © 0 0 ° 0 0
Iég;ve(la:Res]i(;foir d'Arc 56,050 | 120,200 | 118,000 | 115,800 113,600
Additional Lake

Texoma — Blend with 69,200 68,500 | 113,000 113,000
new Supplies

Fannin County Water

Supply System 0 0 0 0 0
Marvin Nichols 87,400 87,400 | 174,800 174,800
Toledo Bend Phase 1 100,000 | 100,000
Oklahoma 50,000
Total Supplies '

from Str‘:ft’ef;ies 5:244 | 140,018 | 359,621 | 354,801| 574,199 | 631,836
Total Supplies (if

all strategies 416,752 | 540,987 | 770,145 | 778,884 | 996,943 | 1,053,241
implemented)

Reserve or

(Shortage) 29,178 48,340 | 189,412 | 111,173 | 260,878 | 263,775

*source: 2011 Region C Water Plan (Volume I, Table 4E.7, pages 4F.26-4F.27)

ALTERNATIVE WATER MANAGEMENT STRATEGIES

The following alternative water management strategies are listed for NTMWD in the 2011

Region C Water Plan:
e Toledo Bend Reservoir Phase 2
»
» Lake O’ the Pines
*  Wright Patman Lake
L ]
[ ]
L]
L ]
o Lake Livingston

Treated water from Dallas Water Utllities

Lake Texoma with desalination rather than blending
Ogallala groundwater in Roberts County (Region A)
Carrizo-Wilcox groundwater in Brazos County Area (Region G)
George Parkhouse Reservoir {North}
George Parkhouse Reservoir (South)




INTERBASIN TRANSFER CONSIDERATIONS

Review of the IBT request is based on the projected water needs for the basin of origin and
receiving basin for the 50-year planning period. Red River Basin is the basin of origin, and the
Trinity and Sulphur River Basins are receiving basins for the proposed Lower Bois d’Arc Creek
Reservoir Project. The Sulphur River Basin is éxempt and would not be discussed further in this
memorandum. The detailed information concerning the water needs of Trinity River Basin was
addressed in the 2006 Region C Water Plan. In the table 4C.5 (Volume I, page 4C.19) of the
2006 plan, projected shortages for the Trinity River Basin will reach 145,550 and 535,830 acre-
feet per year in 2050 and 2060, respectively. The 2006 plan indicates that the IBT request from
this project can help meet the water demands for-the Trinity River Basin during the 50-year
planning period and meet the overall water demands for the region. .

The 2011 Region C Water Plan provided a detailed comparison of supply and demands by
county (Volumne I, Table 4A.2, page 4A.5). In general, the majority of ‘counties located in the
Trinity River Basin in Region C are projected to have shortages over the planning period. The
2011 plan also concluded that development of adequate water supplies for Region C will require
interbasin transfers. ' o

The 2011 Region C Water Plan also inchudes an analysis (conducted by TWDB and prepared in
support of the 2011 Region C Regional Water Plan) of the social-economic impacts of not
meeting the projected water demands. The analysis indicates that a severe drought occurring in
a single year would reduce the projected 2060 population, employment, and income/taxes.
Further, the plan indicates if no additional water supplies are developed, Region C will face
substantial shortages in water supply over the next 50 years. Subsequently, the TWDB Analysis
summuarized that without any additional supplies to meet the projected water needs, the region’s
projected annual income and takes in 2060 would be reduced by over $64 billion. The detailed
information of these impacts to Collin, Dallas, Denton, Fannin, Kaufman, and Rockwall
Counties is presented in Appendix N of 2011 Region C Water Plan. - '

Based on the 2011 Region C Water Plan, the population in Fannin County is expected to increase
from 31,242 (2000 population) to 86,970 in 2060. Fannin County anticipates no water need
through the planning period; however several water user groups in the county were identified
with projected 2060 shortages. NTMWD, the Greater Texoma Utility Authority (GTUA), and
Tocal suppliers in Fannin County have begun to develop the Fannin County Water Supply Project
which will supply treated surface water from Lower Bois d’Ar¢ Creek Reservoir to those groups.
The projected supplies from the Faunin County Water Supply Project to water use groups are

listed in Table 2. | |

NTMWD submitted'a'_ Report Supporting an Application for a T_eﬁcas Water Right for Lower Bois
d’Arc Creek Reservoir (prepared in 2006) to TCEQ. In this report, Bonham, Ector, Honey Grove,
Savory, and SW Fannin County SUD are listed as NTMWD’s customers or potential future

customers in the Red River Basin. Honey Grove and Leonard are listed as NTMWD’s potential
future customers in Sulphur River Basin. B




Table 2

(values in acre-feet per year)

Supplies from the Fannin County Water Supply Project

¥source: 2011 Region C Water Plan (Volume I, Table 4F.143, page 4F.188)

Water Use Group 2010 2020 | 2030 2040 | 2050 | 2060
Bonham 0 402 459 585 1,286 | 2,769
Ector 0 2 3 4 6 o]
Fannin County Other 0 408 320 233 155 g8
Honey Grove 0 65 123 228 328 433
Leonard 0 62 200 487 848 | 1,128
Savoy 0 7 3 1 3 5
Southwest Fannin County SUD 0 399 560 666 756 850
Trenton : 0 110 294 586 975 | 1,362

Fannin County Manufacturing 0 0 0 0 0 11

Total 0 L455 | 1,962 | 2,790 | 4,357 | 6,684

NTMWD’s member cities and customers are mainly located in Collin, Dallas, Denton, Kaufman,
and Rockwall Counties of the Trinity River Basin in Region C.

Table 3

(values in acre-feet per year)

Water Reserve or (Need) by County for Region C

County 2010 2020 2030 2040 2050 2060
Collin 083 {54,228) | (103,468) | {157,988) | (213,648) | (258,282)
Dallas (28,507) | (160,086) | (224,387) | (274,788} | (338,013} | (427,978)
Denton 7,337 (43,987) | (82,146} | (117,509) | (155,003) | (208,300)
Kaufman 607 (7,387) (13,499) (19,741) | (26,208) | (33,317)
Rockwall (32) (6,276) {12,053) (17,412) (21,915) (25,655)

*source: 2011 Region C Water Plan (Volume I, Table 44.2, page 4A.5)

Accordingly, the majority of counties located in the Trinity River Basin in Region C are projected
to have shortages over the planning period (Table 3), while the Red River Basin may have
supplies in excess of its projected demands. The potential interbasin transfer listed in Table 4
will help NTMWD fully utilize the water provided by the Lower Bois d’Arc Creek Reservoir to its
member cities and customers located in Collin, Dallas, Denton, Kaufman, and Rockwall

Counties within the Trinity River Basin for municipal, industrial, and agricultural purposes.

/year).

Lower Bois d’Arc Creek
Reservoir

123,000

New Surface
Water

*Source: 2011 Region C Water Plan (Volume I, Table 4C.4, page 4C.18)




In the above-mentioned 2006 supporting documentiation for this water right application, an
economic analysis report “The Econormnic, Fiscal, and Development Impacts of the Proposed
Lower Bois d’Arc Reservoir Projéct” has also been included to further validate the reservoir
project. : S :

Based on the 2006 economic analysis report, the reservoir construction will bring recreational
and other benefits to the Red River Basin. The analysis also details the costs and benefits to
Fannin County (basin of origin) from the ¢onstruction of Lower Bois d’Arc Reservoir and shows
the reservoir project will provide short-term economic gains to Fannin County. The economic -
gains will certainly &pill over to residents and businesses in surrounding counties as the dam

and related infrastructure are constructed over a multi-year period and the economic

opportunities supported by theé proposed reservoir will promote sustainable development while
diversifying the local job base. In sum, the report indicates a significant net economic benefit -

(approximately 250 million in increased economic activily per year) to the region of origin.

" Tn addition, the same report also indicates that the economic impact in the receiving basins will

be positive. The water diverted from the Lower Bois d’Arc Creek Reservdir will benefit the
receiving basins by supporting municipal and economic growth in the NTMWD service area.

The economic impacts of new reservoirs were disctissed andincluded in 2011 Region C Water
Plan as well. Economic studies have been conducted for Lower Bois d’Are Reservoir, and the
studies indicated a significant net economic benefit to the region of origin. New reservoirs can
stimulate the rural economy through new recreational business and local improvement.

The 2006 Region C Water Plan identified a set of water conservation strategies that will result in
the highest practicable level of conservation and efficiency achievable as required for IBTs under
TWC 11.085. The 2006 Region C Plan’s recommended water conservation strategies include a
basi¢ package that includes low-flow plumbing fixture rules, public and school education, water
use reduction due to increasing water prices, water system audit, leak detection and repair,
pressure control, and Federal residential clothes washer standards. Reuse of treated wastewater
effluent has been identified as one of the strategies for an expanded water conservation package.
The 2011 Region ¢ Water Plan updated the potentially feasible water conservation strategies -
from the 2006 Region C Water Plan. In the 2011 plan, water conservation pricing structure and
waste water prohibition strategies have beenincluded into the basic water conservation
package; landscape irrigation restrictions and reuse of treated wastewater effluent are two of the

strategies included in the expanded water conservation package. -

- NTMWD _h'as included 'ﬁ'ﬁriajdrity'of the i_dentiﬁed Wa’ce_r bon_servation'stfategies inits 2008 .
~water conservation plan and included a model water conservation plan for its members and. -

customers. Tn order to comply with TCEQ conservation rule requirements, NTMWD is required
to submit a water conservation implementation report every five years. The implementation-
report must include: (a) the list of dates and descriptions of the conservation measures
implemented; (b) data about whether or not targets in the plans are being met; (c) the actual
amount of water saved; and (d) if the targets are not being met, an explanation as to why any of
the targets are not being met, including any progress on that particular target,

As a wholesale public Wéter supplier, NTMWD has implémehtéd mariy of the Best Managéin_ent
Practices for Wholesale Water Providers (see Table 5) from the Water Conservation Best
Management Practices Guide Report 362 (revised February 2013). ‘




Table 5
Implemented Wholesale Water Provider
Best Management Practices
(BMP Element of Strategy)

Baseline Profile

Wholesale agency goals (5- and 10-year)

Wholesale water system accounting and measurement

Description of practices/devices

Record management

Metering and leak detection

Requirement that every wholesale customer develop a conservation plan

Wholesale customer assistance

Plans and program implementation

Methodologies for accounting water use and loss

Wholesale service area education and outreach programs

Cost sharing of programs

Reuse/recyeling of water

Any other practice deemed appropriate

In-House water conservation

Zero discharge from Water Treatinent Plants

Means for implementing this BMP

*Source: 2011 Conservaiton Memorandum, North Texas Municipal Watm District (page 8of t4)

If NTMWD implements all elements of its water conservation plan and applicable water
conservation BMPs, then staff believes that the highest practicable level of conservation for
NTMWD can be achieved. By preparing a drought contingency plan and preparing and
implementing a water conservation plan that will result in the highest practicable levels of water
conservation and efficiency within its jurisdiction, and if NTMWD ensures through contracts
that its customers develop water conservation plans that implement the recommended
strategies listed in the approved Regional Water Plan, the application can meet the
requirements of TWC 11.085(1)(2).

CONSISTENCY WITH STATE AND REGIONAL WATER PLANS

The Lower Bois d’Arc Reservoir Project is listed as one of the recommended water management
strategies in the 2011 Region C Water Plan and the 2012 State Water Plan and is one of the
major water conveyances proposed by the planning group. This application is consistent with
2011 Region C Water Plan and 2012 State Water Plan.

SUMMARY

The application and 2008 water conservation and drought contingency plan have been
evaluated and determined to meet the review requirements in TCEQ rules and applicable
statutes. Staff determined that the listed conservation goals and strategies in NTMWD’s water
conservation plan can help to achieve the highest practicable levels of water conservation and
efficiency in NTMWD's service area.




The application is consistent with the approved 2012 State Water Plan and the January 2011
Region C Water Plan because the Lower Bois d’Arc Creek Reservoir project is listed as one of the
recommended water management strategies for NTMWD in both plans.

RECOMMENDATIONS

Staff recommends that, if the application is granted, the following water conservation language
should be included in the permit: : L :

Permittee shall implement water conseivation plans that provide for the utilization of those
practices, techniques, and technologies that reduce or maintain the consumption of water,
prevent or reduce the loss or waste of water, maintain or improve the efficiency in the use of
water, increase the recycling and reuse of water, or préevent the pollution of water, so that a
water supply is made available for future or alternative uses. Such plans shall include a
requirement that in every water supply contract éntered into, on or after the effective date of this
permit, including any contract extension or renewal, that each successive wholesale customer
develop and implement conservation measures that can result in the highest practicable levels of
water conservation and efficiency in order to comply with TWC 11.085 (I{(2). If Permittee
authorizes the resale of water by a customer, then the contract for resale shall have applicable
water conservation reguirements so that each successive customer in the resale of the
authorized water will be required to implement water conservation measures accordingly.
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Texas Commission on Environmental Quality

INTEROFFICE MEMORANDUM

To: Ron Ellis, Section Manager Date: November 19, 2013
Water Rights Permitting & Availability Section

Through: O/L Chris Loft, Team Leader
“’ @Zl ¥ Resource Protection Team
Water Rights Permitting & Availability Section

From: Q_\Q& JRobert Hansen, Senior Aquatic Scientist
\Resource Protection Team
Water Rights Permiiting & Availability Section

Subject: North Texas Municipal Water Distriet
WRPERM 12151
CN 601365448
Water Right Application No. 12151
Lower Bois d’Arc Creek Reservoir, Collin, Dallas, Denton, Fannin, Hopkins,
Hunt, Kaufman, Rains, and Rockwall Counties

Environmental reviews of water right applications are conducted in accordance with §11.085,
§11.147, §11.1491, §11.150, and §11.152 of the Texas Water Code and with TCEQ administrative
rules which include 30 TAC §297.53 through §297.56. These statutes and rules require the
TCEQ to consider the possible impacts of the granting of a water right on fish and wildlife
habitat, water quality, and instream uses associated with the affected body of water. Possible
impacts to bays and estuaries are also addressed.

ENVIRONMENTAL ANALYSIS

Application Summary: Applicant seeks a Water Use Permit to construct and maintain a dam
and reservoir (Lower Bois d'Arc Creek Reservoir) with a maximum capacity of 367,609 acre-feet
of water and a surface area of 16,526 acres on Bois d'Are Creek, tributary of the Red River, Red
River Basin in Fannin County for recreation purposes. Applicant also seeks to divert and use not
to exceed 175,000 acre-feet of water per year from any point on the perimeter of the proposed
reservoir at a maximum combined diversion rate of 365.15 cfs (163,889 gpm, 236 mgd) for
municipal, industrial, and agricultural purposes, including the right to use water within the

reservoir for in-place recreational purposes. Further, the Applicant requests an interbasin

transfer authorization to use the water within its service area in the Red and Trinity River
Basins, and within Fannin County in the Sulphur River Basin. The Applicant’s service area is
currently located within the following counties: Collin, Dallas, Denton, Fannin, Hopkins, Hunt,
Kaufman, Rains and Rockwall.

Additionally, Applicant seeks authorization to reuse the return flows generated from the
diversion and use of water from the proposed reservoir. Until facilities are developed to reuse
diverted water, such water will be returned to the Red, Sulphur, and Trinity River Basins.
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Applicant indicates that diversions may overdraft the firm yield of the reservoir as part of a
system operation with existing North Texas Municipal Water District NTMWD) supplies. The
Applicant also requested authorization to usethe bed and banks of Pilot Grove Creek and the
East Fork Trinity River to transport water diverted from the reservoir for subsequent diversion
and use from Lake Lavon. On March 15, 2011, the Applicant withdrew this request Therefore,
the request is not conmdered in staff's review of the application.

In support of the appllcatlon the Apphcant submitted nUmerous reports and conducted
multiple studies related to the reservoir project. Alist of selected reports is presented below.

) Report Supportmg an Application for a Texas Water Right for Lower Bozs d. Arc Creek
Reservoir, 2 Volumes. 2006, Referred to as “the Report” hereafter.

 Section 404 Permit Application and Jurrsdzctzonal Determination Report. 2008
Environmental Report, Supporting ari Application for a 404 Permit for Lower Bois
d’Arc Creek Reservoir, 2008.

 Instream Flow Study Report for the Proposed. Lower Bors d Arc Creek Reservorr

" '2010. Referred to as “the Study” hereafter.
Instream Flow Study Supplemental Data. 2010.
Mitigation Plan for the Proposed Lower Bois d. Arc Creek Reservorr 2011. Referred to
as “the Mitigation Plan hereafter,

_INSTREAM USES

Aquatic and Riparian Habitats: The Applicant’s proposed reservoir project is located on
Bois d’Arc Creek in Fannin County. The proposed reservoir footprint also encompasses portions
of Sandy Creek, Bullard Creek, and Honey Grove Creek, tributaries of Bois d’Arc Creek,
According to the Handbook of Texas Online, Bois d’Are Creek rises two miles northwest of
Whitewright in southeastern Grayson County, runs northeast across Fannin County, and
eventually forms a natural boundary between Fannin and Lamar counties before its confluence
with the Red River. The stream, intermittent in its upper reaches, is 60 miles long. It flows over
the permeable, clayey soils of Grayson County and the h1ghly calcareous Catalpa clay of Fannin
County.

Bullard Creek rises a m1le southeast of Dodd Clty in eentral Fannm County and runs north for
9.5 miles, passing beneath the Missouri Pacific railroad bridge just east of the eity limits of Dodd
City before reaching its mouth on Bois & Arc Creek. Honey Grove Creek rises just north of the
city limits of Honey ! Grove in east ¢entral Fannin County and runs northwest for 10.5 miles to its
mouth on Bois d’Arc Creek, just sotith of Coffee Mill Lake. Sandy Creek rises just southeast of .
Lamasco in north central Fannin County and runs southeast for approx1mately 2.5 miles before
reaching its mouth on Bois d’ Arc Creek. All of these streamis are intermittent in their upper
reaches. H1stor1c land use in these watersheds has been predommantly range and crop land.

The Bois dArc Creek watershed is located in four dlstlnct ecoreglons (Gr1fﬁth et al. 20 07). As
described in the Study, the southern portion of the watershed is in the Northern Blackland
Prairies of the Texas Blackland Prairies Ecoregion, which is dominated by a diverse assortment
of grasses and forbs (Freese and Nichols 2010a). The central portion of the watershed lies within
the Northern Post Oak Savannah in the Fast Central Texas Plains Ecoregion. In both of these
ecoregions the forested or wooded areas tend to be restricted to bottomlands along major rivers
and streams. The most northern portion of the watershed is within the Pleistocene Fluvial
Terraces of the South Central Pla1ns Ecoregion ¢ and eventually converges with the Red River in




the Red River Bottomlands of the South Central Plains Ecoregion. Each ecoregion has unique
characteristics of soils, climate, flora and fauna. With the Bois d’Arc Creek watershed crossing
four ecoregions, the stream system changes as it traverses from the upper end of the watershed
to the Red River. These changes tend to coincide with changes in geologic structure and
anthropogenic impacts in the form of historic channelization.

As described in the Mitigation Plan, historical land uses were primarily cropland and
pastureland (Freese and Nichols 2011). In 1939, harvested cropland represented almost half of
the area of the county, with cotton representing the largest crop, followed by corn and oats. Most
of the remaining land within the county was used for pasture. During this time, practically all of
the highly productive land was cultivated except for the lower floodplain of Bois d’Are Creek,
which needed protection from floods. The floodplain areas were densely forested with such
species as Bois d’Are (Maclura pomifera), ash (Fraxinus spp.), water oak (Quercus nigra),
willow oak (Quercus phellos), elm (Ulmus spp.), hackberry (Celtis occidentalis), and pecan
{Carya illinoinensis). Although these areas could not be cultivated due to flooding, a
considerable amount of rough lumber was cut, especially along Bois d’Are Creek, due to its value
as fence posts.

The 2001 Soil Survey of Fannin County indicates that agriculture is still the main land use in
Fannin County. The major land uses are cropland and improved pasture with nearly half of the
agriculture income being derived from the sale of livestock. Crop production has shifted away
from being primarily cotton based to close-growing crops such as wheat, grain sorghum,
soybeans, and peanuts. Rangeland comprises about six percent of the land area with almost half
located in the Caddo National Grasslands and the remainder located in the southern part of the
county. Only 0.5% of the land in Fannin County is used as commercial woodland.

Based on historical maps and satellite imagery of the watershed, which were reviewed in the
Study, there is evidence that portions of Bois d’Arc Creek were straightened by bypassing and/or
abandoning the natural channel, This drainage modification, a type of channelization, started
around 1920 and continued well into the 1970s. Comparison of the historical 1915 watershed
map to the current stream configuration indicates that Bois d’Arc Creek has lost over 20 stream
miles through channelization. Most of the channelization occurred in the upper watershed near
the upper end of the proposed reservoir, A smaller channelized section is evident from near the
proposed dam site to a few miles downstream at FM 409, where the extended channelization
stops. After dam construction and impoundment, approximately 19% of the linear distance of
the creck would be channelized, with the vast majority of the stream channel downstream of the
dam exhibiting natural meandering. The natural meandering reaches below the dam currently
provide adequate instream habitat to support a diverse assemblage of fish and
macroinvertebrates and areas of incision have led to the recruitment of large woody debris
instream habitat.

Approximately 40 species representing 11 families of fish native to Texas were collected in Bois
d’Arec Creek as part of the Study. Relative abundance, index of biological integrity (IBI), hahitat
utilization, and species life history information were evaluated and described in detail in the
Study. The fish assemblage in Bois d’Arc Creek can be described as dominated by fishes
belonging to the Cyprinidae and Centrarchidae (minnows and sunfish) families, comprising
approximately 80% of fish collected. A longitudinal trend of increasing IBI scores is evident
from upstream to downstream sample sites within Bois d’Are Creek.

Texas Parks and Wildlife Department (TPWD) has identified several species of special concern
potentially inhabiting the project area both in the reservoir footprint as well as the riverine
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* portion of the creck below the proposed dam location (El-Hage et al. 1999; TPWD 2012). State
listed threatened species potentially inhabiting the project area include the blackside darter
{Percina maculata), blue sucker (Cycleptus elongatus), creek chibsucker (Erimyzon oblongus),
paddlefish (Polyodon spathula), and shovelnose sturgeon (Scaphirhynchus platorynchus).
TPWD also lists rare species as goldeye (Hiodon alosoides), orangebelly darter (Etheostoma
radiosum), taillight shiner (Notropis maculatus), and the western sand darter (Ammocrypta
clara). None of these state listed ﬂsh spec1es were eollected or observed durmg the Study in
support of thls pI‘O_]eCt - :

The 1mpoundment of ereeks and rlvers such as Bois d’Arc Creek and the transformatmn from a
rivering ecosystemto a lacustrine ecosystem will have effects on the fish community (Jackson
and Marmuilla 2001). Species tichnéss and reldtive abundance are expected to change over time.
The change from lotic (river) to lentic {lake) habitat will shift the present spec1es composition
toward more pool—assoe1ated species, largely composed of warmwater reservoir fishes such as
sunfish (Centrarchids), temperate bass (Moronids), catfish (Ictalurids), and suckers’
(Catostomids) (Aaland 1993); While most of the fish collected as part of the Study can be -
characterized as flow and habitat generalists, several less abundant speties atre classified as
either fluvial specialists or members of a big river fish guild. These fishes depend on various
flowing water velocities, depths substrates, and connectivity to larger rivers (in this case the
Red River), and variability in flows, to successfully carry out portions of their life cycle including
feeding, breedmg, sheltering, and migrating: Information from the Study was analyzed to
ensure crmcal hab1tat ava11ab111ty for the fhmal spec1ahsts and b1g river ﬁsh guﬂd spec1es

Benthic 1nve1tebrates mthln Bois &’ Arc Creek were also sampled sorted 1dent1ﬁed and
analyzed for relative abundance and functional feeding groups. Rapid bioassessment (RBA)
metrics were calculated for each sample. ~ Aquatic and terrestrial insects from approximately
100 genera representing 46 farnilies were collected during the Study. A more detailed account of
the macromvertebrate assemblage in BOIS d’Arc Creek can be found in the Study

Freshwater mussels were collected and 1dent1ﬁed at éach of the Study sample locations when
they were encountered during other data collection efforts. :Six species of freshwater mussels
were observed live within Bois d’Are Creck. These mussels were photographed and later
identified. Aceording to the U.S. Fish and Wildlife Service, no federally listed threatened or
endangered aquatic mollusk species beeur i Fannin County’ (USFWS 2012) Axeview of the
Texas Parks and Wildlife Department (T PWD) Annotated List of Rare Species for Fannin -
County indicates that three mollusk species are’ Tlisted for Fannin County (TPWD 2012). None of
these mussel species were encountered durmg the Study in support of thls prOJect

Recreational Uses' Aceordmg to An Analysw of Texas Waterways Bo1s D'Are Creek, one of
the major drainages of the Red River in Texas, maintains an average wetted width of 75 feet
from FM 779 to its intersection with the Red River (TPWD 1979). This is normally enough water
for recreational use of this two-mile stretch; however, the nearest road crossing on the Red River
is U.S. Highway 271, approx1mately 40 mlles downstream. Most of the time, the water in Bois
D'Arc Creek is clear, and fishing is rated as good. Also, good camping areas are available where
Bois D'Are Creek passes through Caddo National Grasslands (adlmmstrated by the U.S. Forest
Service). Russell Graves describes canoeing Bois d’Arc Creek in the Texas Parks and Wildlife - -
Magazine (Graves 2010) Lower Bois d’Arc Creek Reservoir can be expected to provide various
types of recreation in the forms of boating, ﬁshmg, swirhming, and birding.

Water Quality: Based on the Texas Surface Water Quality Standards, Bois d’Arc Creek isan
unclass1ﬁed water body in Segment 0202, Red Rwer below Lake Texoma {TCEQ 2010).




According to the 2010 Texas Water Quality Inventory and 303(d) List, the upper portion of
Bois d’Arc Creek from the confluence with Sandy Creek upstream to the confluence with Pace
Creek is categorized as having perennial flow and intermediate aquatic life use (TCEQ 2012).
The lower portion of Bois d’Arc Creek from the confluence with the Red River upstream to the
confluence with Sandy Creek is listed as having high aquatic life use. The Texas Water Quality
Inventory and 303(d) List indicates no water quality impairments or concerns for Segment No.
02024, Bois d’Arc Creek (TCEQ 2012).

The potential effects of reservoirs on downsiream water quality have been well documented
(Poff et al. 1997, Poole and Berman 2001; Caissie 2006; and Olden and Naiman 2010). Of
particular concern are the effects on temperature and dissolved oxygen (DO). The extent to -
which a dam affects downstream thermal and DO regimes is dependent on the stratification
dynamics of the reservoir, mode of operation, outflow mechanism(s), and depth of water
releases (Bohac and Ruane 1990; Olden and Naiman 2010; and USEPA 2010).

In order to mitigate for any potential water quality impacts downstream, the applicant indicates
the proposed reservoir will be designed with a multiple-level intake structure to allow water to
be selectively withdrawn from a depth that would not be likely to result in temperature and DO
problems downstream,.

In support of the application, the applicant has conducted and performed a water quality review,
analysis, study, and modeling effort of Bois d’Arc Creek including approximations of future
water quality conditions in the proposed reservoir. Each of these individual tasks is described in
the Report, the Study, and the Mitigation Plan. Based on the extensive water quality evaluation,
the future condition modeling, the use of a multiple level intake structure to pass water
downstream, and the recommended flow regime and special conditions described below, the
proposed project should have minimal impacts to water quality and aquatic life in the proposed
reservoir and the riverine section of Bois d’Arc Creek downstream of the proposed dam location.

Flow Regimes for River Ecosystems: Over the past 20 years, scientific research on
streamflows to support river ecosystems indicates that establishing streamflows only on the
basis of fish needs may not be sufficient to fully protect ecosystem functions (NRC 2005). Such
a limited focus may result in insufficient flows to support the maintenance of the stream
channel, geomorphological processes, and riparian vegetation (Hill et al. 1991). Four flow
components are now widely recognized as important to river ecosystems: subsistence flows,
base flows, high flow pulses, and overbank flows (NRC 2005). A river requires a natural (Le.,
unaltered) flow regime, or critical components of the natural flow regime, to achieve ecological
integrity or ecosystem health (Poff et al., 1997; Bunn and Arthington, 2002; Richter et al., 2003,
and Larned et. al. 2010). A body of scientific literature recognizes that this "environmental
dynamism is central to sustaining and conserving native species diversity and ecological
integrity in rivers and other ecosystems” (Poff et al, 1997) and that species have evolved life
history strategies compatible with the flow regime in which they live and reproduce (Schlosser
1985; Meffe and Minckley 1987; Bunn and Arthington 2002). The Texas Instream Flow
Program is based on these tenets of hydrologic variability and dynamism (TCEQ et al. 2008).

Magnitude, frequency, and duration of flow are critical factors for species recruitment,
abundance, and survival. Extremely low flows, or subsistence flows, should only be temporary or
infrequent conditions that will maintain survival of aquatic organisms, will not always provide
suitable water quality, but will provide limited instream habitat. Base flow supports diverse
aquatic communities, maintains groundwater levels for riparian vegetation, provides
connectivity for fish movement, maintains suitable temperature and water quality




characteristics, and provides drinking water for terrestrial animals (Tennant 1976; Richter et al.
2003). Higher flow transports sediment through the channel (Leopold et al. 1964). This
sediment movement is integral to redistributing the organic resources on which many species
depend (Fisher 1983): High-flow events, like low-flow events, may serve as écological
"hottlenecks" that present critical stresses and opportunities for riverine species (Poff and Ward
1989). Tn many systems, the relative composition and abundance of species often reflect the
frequency and intensity of high flows (e.g., Bernardo et al. 2003; Agostinho et al. 2004).

Project Impacts: - The proposed reservoir will inundate approximately 651,000 linear feet of
streams, an additional 87 acres of open water area, and approximately 5,900 acres of various
types of wetlands within the proposed praject area. A comprehensive discussion of impaets
associated with the project can be found in the Mitigation Plan. - . :

INSTREAM FLOW RECOMMENDATIONS
A major objective of the recommeridations presented herein is to maintain the ecological health
of Bois d’Arc Creek by recommending environmental flow requirements which reflect historical
patterns of hydrological variability. Given the relatively short hydrological record for Bois d’Arc
Creck, the Applicant developed long-term historical hydrological data using stream flow records
from the USGS gage at the North Sulphur River near Cooper, TX (USGS 07343000). This gage
is located in an adjacent watershed with similar characteristics to Bois d'Arc Creek. Thislong-
term modeled hydrologic data was used in development of the instream flow recommendations
described below. - I . S B

Subsistence flow and base flow recommendations proposed in the Study were reviewed and
found to be adequate to maintain the ecological health and instream uses of Bois d’Arc Creek
downstream of the proposed dam location. Pulse flow recommendations were developed
utilizing a multitude of data, models, and analyses submitted by the Applicant as part of the
Study. Natural life history information, including spawning requirements for fish and life
history information from published literature for a riparian indicator tree species, was used to
identify time periods when pulse flows would be necessary to provide suitable conditions within
Bois d’Arc Creek to maintain the health of existing aquatic biota and in-channe] riparian
communities. Flow gtatistics, based on the modeled long-term flows, and flow separation tools
were also used to identify the neesssary freéquency and duration of pulseflows and to assign

specific seasons when pulses should oceur.. -

The instréhm flow lie'g'imé reédm}n'éﬁdétioﬁs épc_éciﬁéd in the table below will be adequate to
maintain the health of existing aquatic fish, invertebrate, and in-channel riparian communities,
and provide sediment transport and channel maintenance flows in Bois d’Arc Creek.

Instr.éam—ﬂow criteria for Bo-is'd’Afc Creek .

Seas‘m_ Subsistence | Base | Pulse

| 2 per season

Fall.—Wi_I__lter _ Trigger: 150 cfs

1cfs o3 cfs Volume: 1,000 af
. ‘ B R Duration; 7 days
Spring : 0 lidclse |10efs. | 2 perseason




Trigger: 500 cfs
Volume: 3,540 af
Duration: 10 days
1 per season
Trigger: 100 cfs
Volume: 5oo af
Duration: 5 days

Summer 1 ofs 3 cfs

cfs = cubic feet per second
af = acre-feet

The following conditions apply to the instream flow regime recommendations:

s Seasons are defined as Fall-Winter (November — February), Spring (March — June), and
Summer (July-October);

» Fach season is independent of preceding and subsequent seasons with respect to pulse
flow frequencies;

e Allinstream flow pass-through releases are limited to calculated inflows to the reservoir;

+ Subsistence and base flow releases shall be measured at the outlet works;

» Subsistence conditions apply when reservoir storage is less than 40% of the conservation
storage;

o The measurement point for pulse flows is USGS Gage 07332622, Bois d’Are Creek at FM
409 near Honey Grove, TX;

s Pulse flow pass-through releases are not required during subsistence conditions;

¢ If calculated inflows exceed the pulse flow trigger requirement, the pulse flow
requirement for the season has not been met, and the flows at USGS gage 07332622 do
not exceed the pulse flow trigger requirement, the pulse flow must be passed through the
reservoir, in accordance with the release pattern in the approved accounting plan;

o Ifaqualifying pulse flow event is recorded at USGS Gage 07332622, then this pulse
event satisfies the pulse requirement for that event within the respective season in that
year;

+ Apulse flow is considered to be a qualifying event if the pulse flow trigger is met and
either the volume or duration requirement is met;

» When calculated inflows equal or exceed the pulse flow trigger requirement, inflows may
be temporarily impounded, even if the pulse flow requirement for the season has not
been met, until the criteria for a qualifying event are met;

Staff had additional concerns regarding the impacts of the project on higher flow events further
downstream of the reservoir site. These higher flow events maintain connectivity between
Lower Bois I’Are Creek and the Red River. The Applicant submitted the North Texas
Municipal Water District Monitoring Plan and has agreed to establish a partial record gage
near FM 100 and collect stage data at this location to determine impacts, if any, on these higher
flow events as a result of the project. Staff reviewed the Monitoring Plan and found it adequate.

Bay and Estuary Freshwater Inflows: Freshwater inflows are critical for maintaining the
historical productivity of bays and estuaries along the Gult Coast. The proposed project site is
located near the Texas and Oklahoma border and is significantly more than 200 river miles from
the Gulf Coast. The receiving estuaries are located in Louisiana. The cumulative effects of all
diversions and impoundments on the Red River Basin and its recejving estuary in Louisiana are
unknown at this time.

PROPOSED MITIGATION




The Applicant has proposed a mitigation plan Mitigation Plan for Proposed Lower Bois d’Arc
Creek Reservoir, Fannin Cotinty, Texas dated July 2011, The Applicant has also provided
additional information related to the Mitigation Plan on March 9, 2012. The Mitigation Plan is
part of the application for Clean Water Act §404 authorization submitted to the United States
Army Corps of Engincers, The goal of the Mitigation Plan is to compensate for impacts to
aquatic and terrestrial resources for the proposed Lower Bois d’Arc Creek Reservoir project
(Freese and Nichols, Inc. 2011). A detailed summary of project nnpacts mitigation plans for
aquatic and terrestrial resources, and monitoring plans can be found in the Mitigation Plan and
the March g, 2012 submlttal

According to the M1t1gatlon Plan all compensatory mltrgatlon would be prov1ded through in-
kind mitigation that would occur through on-site or near-site mitigation strategies. On-site
mitigation would be provided at the proposed reservoir site and near-site mitigation would be
provided on Bois d’Are Creek downstream of the reservoir and on an approxnnately 15,000~
acre parcel of land (Riverby Ranch) located downstream of the proposed reservoir. The
Applicant has acquired this site specifically because of its unique characteristiés and qualities for
mitigation for the proposed prOJect As proposed the mltlgatlon plan would prowde

~e  Preservation and enhancernent for 452 acres of forested wetlands, 1,377 acres of

" emergent wetlands; o8 acres of shrub wetlands 34 acres of open water, nd 354,582
linear feet of streams;

e Réstoration of 3, 000 acres of forested wetlands 600 acres of emergent wetlands, and
180,672 feet of rlparmn corridors;

. Creanon of 1,402 acres of emergent/ frlnge wetlands and 15,239 acres of. open waters;
A et gain of 810.6 habrtat uhits (HUs) of forested wetlands and 562.2 HUs of emergent
wetlands and, .

s Dedicated i instream flow | pass throughs The apphcant proposes to pass inflows to meet
1nstrearn flow criteria, : _

Resotrce Protection staff has rewewed the Mltlgatlon Plan and add1t10na1 information
submitted by the applicant and con51ders thern adequate to compensate for aquatlc and
terrestr1a1 nnpacts by the proposed pI'OJ ject. :

SUMMARY' '-

Apphcant seeks a Water Use Perrnlt to construct and malntam a dam and reservoir (Lower Bms
d’Are Creek Reservoir) with a maximum capacity of 367,609 acre-feet of water and a surface
area of 16,526 acres on Bois d’Arc Creek, tributary of the Red Rlver, Red River Basin in Fannin
County for recreation purposes. Appllcant also seeks to divert and use not to exceed 175,000
acre-feet per year from any point on the perimeter of the proposed reservoir at a maximum
combined diversion rate of 365.15 cfs (163 889 gpm, 236 mgd) for mun1c1pal industrial, and
agricultural purposes, 1nclud1ng the right to use water within the reservoir for in-place
recreational purposes. Further, the Apphcant requests an interbasin transfer authiorization to -
use the water within its service area il the Red and Trlnlty River Basins, and within Fannin
County in the Sulphur River Basin. The Applicant’s service area is currently located within the
following counties: Collin, Dallas, Denton, Fannin, Hopkins, Hunt, Kaufman, Rains and
Rockwall.




Additionally, Applicant seeks authorization for reuse of the return flows generated from the
diversion and use of water from the proposed reservoir. Until facilities are developed to reuse
diverted water, such water will be returned to the Red, Sulphur, and Trinity River Basins.

Applicant indicates that diversions from the reservoir may overdraft the firm yield of the
reservoir as part of a system operation with existing NTMWD supplies.

Resource Protection staff recommends the following Special Conditions be
included in the permit, if granted:

1.

All mitigation plans and monitoring required herein shall comply with requirements set
forth in 33 United States Code §1341, commonly known as the federal Clean Water Act
(CWA), 8401 and 30 TAC §279. Mitigation and monitoring plans shall also comply with
the requirements in §404 of the CWA.

Impoundment of water and diversions under this permit are contingent upon
implementation of the approved Mitigation Plan for the Proposed Lower Bois d’Arc
Creek Reservoir. Modifications or changes to the plan must be approved by the
Executive Director. Any modification that changes the permit terms must be in the form
of an amendment to the permit.

Permittee shall document compliance with the terms and conditions of this permit
relating to environmental flow requirements in the most recently approved North Texas
Municipal Water District Accounting Plan.

Permittee shall determine compliance with pulse flow conditions using measured flows
at USGS Gage 07332622, Bois d’Arc Creek at FM 409 near Honey Grove, TX or releases
from the reservoir as documented in the most recently approved North Texas Municipal
Water District Accounting Plan.

If calculated reservoir inflows, as determined in the most recently approved North Texas
Municipal Water District Accounting Plan, exceed the pulse flow trigger requirements,
and the pulse flow requirement for the season has not been met, and the flows at USGS
gage 07332622 do not exceed the pulse flow trigger requirement, the pulse shall be
passed through the reservoir, in a manner as close as practicable to the applicable
seasonal release pattern identified in the most recently approved North Texas Municipal
Water District Accounting Plan.

When calculated reservoir inflows, as determined in the most recently approved North
Texas Municipal Waier District Accounting Plan, equal or exceed the pulse flow trigger
requirement, inflows to the reservoir may be temporarily impounded, even if the pulse
flow requirement for the season has not been met, until the criteria for a qualifying
event, as specified in Special Condition16, have been met.

Permittee is not required to release stored water, except as described in Special
Condition 6, to meet the environmental flow requirements in this permit. All instream
flow pass-through releases are limited to calculated inflows to the reservoir.

If permitiee has stored water in accordance with the terms and conditions of this permit,
including any applicable environmental flow requirements in effect at the time the water
was stored, permittee may divert and use that stored water, even if the applicable




environmental flow requirement is not met at the time of the subsequent diversion and
use of that stored water . ‘ .

9. If a quallfylng pulse ﬂow event is recorded at USGS gage 0733 2622 this pulse event shall
satlsfy a pulse requ1rement for that event w1th1n the respectlve $eason.

10. Fach season is 1ndependent of the precedmg and subsequent seasons w1th respect to
high flow pulse frequency : . e .

1. A pulse flow is conmdered to be a qualifying event 1f the puISe ﬂow trlgger requlrement is
met and elther the pulse flow volume or duranon requlrement is met '

12, Permlttee shall determme compllance w1th subs1stence and base ﬂow condltlons based
on measured flows at the outlet works of the dam : :

13. Seasons are deﬁned as Fall-Winter (November February), prlng (March J une), and
Summer (July October)

14. Reservo1r storage is the trigger for determnnng the apphcable 1nstream flow
requirements. Subsistence flow requirements apply when storage is less than 40% of
the.conservation storage. Base flow and pulse flow requlrements apply when
conservation storage is greater than 40%. . : :

15. Pulse flow requlrements are not apphcable under sub51stence ﬂow cond1t10ns
16.- Storage and dlversmn of water under tlns permit shall be. author]zed when streamflows

-exceed the following values, at measurement points descnbed in Special Conditions 4
and 12 above: - .

Season | Subsistence | Base | Pulse

2 per season .

| Trigger: 150 cfs
| Volume: 1,000 af

Duration: 7 days

2 per season -

| Trigger: 500 cfs - -
Volume: 3,540 af
‘Duration: 10 days
1 per season
Trigger: 100 cfs

| Volume: 500 af

| Duration; 5 days

bt e [T

Spring Jads . |ioefs

Summer Lofs 3 cfs

17. Permlttee shall lmplement measures to minimize impacts to aquatlc resources due to
entrainment or 1mp1nge1nent including, but not limited to, the 1nstallat1on of screens at
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18,

19.

20,

21.

the diversion facilities.

After deliberate impoundment in the reservoir, Permittee shall conduct hydrologic and
water quality monitoring in accordance with the approved North Texas Municipal Water
District Monitoring Plan. Permittee shall submit a summary of hydrologic and water
quality monitoring data to the Executive Director on an annual basis. Permittee shall
submit to the Executive Director a summary report of hydrologic and water quality data
in the fifth and tenth years following deliberate impoundment in the reservoir.
Hydrologic and water quality monitoring for all sites and parameters other than daily
flows at USGS Gage 07332622, Bois d’Arc Creek at FM 4009, shall cease after ten years, or
when instream monitoring specified in Special Condition No. 19 ceases, whichever is
later.

Permittee shall conduct instream monitoring of Bois d’Are Creek downstream of the dam
at the FM 409 Site and, at a minimum, one additional site, twice per year in the first,
third, fifth and tenth years after deliberate impoundment of water in the reservoir.
Monitoring shall include assessment of fish and maeroinvertebrate communities,
physical habitat assessment, and an analysis of water quality data collected at the USGS
Gage 07332622, Bois d’Arce Creek at FM 409 near Honey Grove, TX. All aquatic
biological monitoring and physical habitat assessments shall take place in the index
period (March 15 — October 15) with at least one of the biannual monitoring events
taking place in the critical period (July 1 — September 15). Aquatic biological monitoring
and habitat characterization shall follow TCEQ protocols set forth in the most recent
approved Surface Water Quality Monitoring Procedures, Volume 2: Methods for
Collecting and Analyzing Biological Community and Habitat Data.

Permittee shall submit a report to the Executive Director summarizing the twice per year
monitoring activities in Special Condition No. 19 within six months after monitoring is
completed. The report shall detail all monitoring efforts and shall include an assessment
of the fish and macroinvertebrate communities and the biological metric scoring criteria
used to assess aquatic life uses. Should aquatic life use not meet the water quality
standards for Segment 0202A or future segment designation, Permittee shall develop
and implement remedial management strategies, subject to Executive Director approval,
to meet the designated aquatic life use. Permittee shall also submit a summary report to
the Executive Director no later than six months after the end of the fifth and tenth year
monitoring events that compares all monitoring data to baseline conditions.

Permittee shall construct a multilevel outlet tower to ensure that water released from the
reservoir maintains DO and temperature levels that meet the surface water quality
standards for Segment 0202A or future segment designation.

This instream use assessment was conducted using carrent TCEQ operation procedures and
policies and available data and information. Authorizations granted to the permittee by the
water rights permit shall comply with all rules of the Texas Commission on Environmental
Quality, and other applicable State and Federal authorizations.
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for Texas.

http://ecos.fws.gov/tess_ pubhc/pub/stateLrstrngAndOccurrenceIndlwdual ]sp'r‘state—T
X&s8fid= 112761032792&58ﬁd 112762573902 : ,
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