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December 10, 2009

REQUESTOR:

Cheryl Maxwell, of the Clearwater Underground Water Conservation District
acting on behalf of Groundwater Management Area (GMA) 8.

DESCRIPTION OF REQUEST:

In a letter dated April 1, 2009, Ms. Cheryl Maxwell provided the Texas Water
Development Board (TWDB) with desired future conditions for the Blossom and
Nacatoch aquifers in Groundwater Management Area 8 and requested that
TWDB estimate managed available groundwater values. This aquifer analysis
presents the managed available groundwater for the Blossom Aquifer in
Groundwater Management Area 8. The GMA readopted new desired future
conditions for the Blossom Aquifer because the estimates of managed available
groundwater provided by Aquifer Assessment 07-03 were lower than anticipated
by the GMA groundwater conservation districts.

DESIRED FUTURE CONDITIONS:

Bowie County
= From estimated year 2009 conditions, the average draw down of the
unconfined zone of the Blossom aquifer should not exceed approximately
5.4 feet after 50 years.
= From estimated year 2009 conditions, the average draw down of the
confined zone of the Blossom aquifer should not exceed approximately 20
feet after 50 years.

Lamar County
= From estimated year 2009 conditions, the average draw down of the
unconfined zone of the Blossom aquifer should not exceed approximately
2.4 feet after 50 years.
= From estimated year 2009 conditions, the average draw down of the
confined zone of the Blossom aquifer should not exceed approximately 20
feet after 50 years.

Red River County
* From estimated year 2009 conditions, the average draw down of the
unconfined zone of the Blossom aquifer should not exceed approximately
6.5 feet after 50 years.

= From estimated year 2009 conditions, the average draw down of the
confined zone of the Blossom aquifer should not exceed approximately 20
feet after 50 years.
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METHODS:

In the previous calculation of managed available groundwater, Aquifer
Assessment 07-03 (Bradley, 2008) used water levels and water use estimates to
determine the managed available groundwater based on maintaining 100 percent
of the saturated thickness over 50 years. Because the previous desired future
condition was to maintain 100 percent of the saturated thickness over the period
of fifty years, the water levels within the aquifer were required to remain at or
near the same level throughout the fifty-year period.

Although the conditions state that they are based on “estimated year 2009
conditions”, the method used does not require a stated benchmark year to do the
assessment.

The estimates of managed available groundwater from that assessment will be
used as the effective recharge amount used in this assessment.

A transient hydrologic budget for the saturated portion of an aquifer is described
by Freeze and Cherry (1979, p.365):

ds
Q) =R(t)-D() T

where  Q(t)= total rate of groundwater withdrawal
R(t)= total rate of groundwater recharge to the basin
D(t)= total rate of groundwater discharge from the basin

C:j—?: rate of change of storage in the saturated zone of the basin

For this analysis, it is assumed that,
R(t)=R(r)+R(e)

where R(r) = rejected recharge for the basin
R(e) = effective recharge

Effective recharge is the amount of water that enters an aquifer and is available

for development (Muller and Price, 1979, p. 5). Rejected recharge is the amount
of total (or potential) recharge that discharges from an aquifer because it is over-
full and cannot accept more water (Theis, 1940, p.1).

In addition, it is assumed that,

R(r) = D(t)
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Therefore, the total rate of groundwater withdrawal equals effective recharge plus
the change in storage of the aquifer, or:

dsS
Q) =R(e) s

County, regional water planning area, river basin, subcrop/outcrop, and
groundwater conservation district boundaries subdivided the aquifer into map
areas (Figure 1). The areal extent of each aquifer map area was calculated.
These areas were used to calculate estimated annual effective recharge.

To determine the volume from storage used, the areas were multiplied by the
estimated aquifer specific yield (outcrop) or storage coefficient (subcrop), and
then by the drained saturated thickness necessary to maintain the desired future
condition. This volume was then divided by 50 years to obtain a yearly volume.

The calculations were completed in a Microsoft Excel worksheet.

PARAMETERS AND ASSUMPTIONS:

e Water level declines listed in the desired future conditions were estimated
to be uniform across the areas that were designated.

e The areas for each area were calculated from the TWDB shapefile for the
Blossom Aquifer, projected into the groundwater availability modeling
(GAM) projection (Anaya, 2001).

e The downdip limit of the Blossom Aquifer is delineated at the 3,000 TDS
isoline (Ashworth and Flores, 1991, p.20).

e Areas, in acres, were calculated within ArcGIS 9.2.

e Estimates of managed available groundwater from Aquifer Assessment
07-03 are used as effective recharge amounts (Table 1).

e The draft managed available groundwater volume estimates are the sum
of the annual effective recharge amount and the annual volume of water
depleted from the aquifer based on the draft desired future condition.

e Annual volumes of water depleted are calculated by dividing the total
volume by 50 years.

e Specific yield of the aquifer is estimated as 0.10 (McLaurin, 1988) and the
storage coefficient is estimated as 0.00005 (McLaurin, 1988; Williams,
2009)

e Outcrop areas are calculated as unconfined areas of the aquifer and
subcrop areas are calculated as confined areas of the aquifer.

e Conditions were assumed to be physically possible across the
groundwater management area.
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Table 1. Estimated total annual effective recharge volume for the Blossom
Aquifer by map areas (See Figure 1; Bradley, 2008).

Estimated
Ma Areal annual
GMA Aquifer County GCD P extent effective
area
(acres) recharge
(ac-ft/yr)
none 1 2,864 17
Lamar none 2 28,028 157
none 6 12,839 71
none 3 23,629 138
8 Blossom Red River none 4 52,392 =
none 7 31,477 179
none 8 13,546 76
. none 5 9,832 74
Bowie
none 9 2,831 21
Total | 177,438 1,029
RESULTS:

The annual effective recharge estimate for the Blossom Aquifer in Groundwater
Management Area 8 is 1,029 acre-feet per year.

The results (Table 2) show the draft managed available groundwater estimates
for the Blossom Aquifer in Groundwater Management Area 8. This results in an
estimated annual total volume of 2,273 acre-feet per year.

Therefore, based on the assessment of the adopted desired future conditions,
= Bowie County has 201 acre-feet of managed available groundwater.
« Lamar County has a total of 394 acre feet of managed available
groundwater; and
« Red River County has 1,678 acre-feet of managed available groundwater.
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)

Delta

Blossom Aquifer in GMA 8

Description of areas

[ ] Lamar County, Red River Basin, outcrop

[ ] Lamar County, Sulphur River Basin, outcrop

[ ] Red River County, Sulphur River Basin, outcrop
[ ] Red River County, Red River Basin, outcrop

[ ] Bowie County, Red River Basin, outcrop

[ ] Lamar County, Sulphur River Basin, subcrop
[ ] Red River County, Sulphur River Basin, subcrop
[ ] Red River County, Red River Basin, subcrop
[ | Bowie County, Red River Basin, subcrop

|:| Groundwater Management Area 8 boundary
|:| River basin boundary

Red River Basin Red River

Sulphur River Basin

Bowie

L N

Groundwater Management Area 8

Franklin

5
I iles

Figure 1. Map areas for estimating managed available groundwater for the

Blossom Aquifer in Groundwater Management Area 8. * See Table 3
for a description of map areas based on county, regional water
planning area, river basin, groundwater conservation district, and
subcrop/outcrop boundaries.

Page 6 of 10



"alLN|OA [B10] [enuue parewinsa = abJeydal aAI0aL

[enuue palewss + auljdap [9AS] J81eM W04} SWNJOA [enuue pPalewnsa Uay ] ‘auljoap [9AS] J8TeM WO} SWN|OA [enuUe Pajewsa = 0G/aulj0ap [9A3] JaTem WOl SWN|OA |10}
palewns3 ‘auljoap [9AS] JaTeM WOoJ) SWNJOA [B10) PRIBWIISS = SUI[I3P [9A3] JaJem Jajinbe 2101 palisap 4 JUSIXS [eale , JUaId1}o02 abrlols :ate a|ge) SIY) 10} Sejnwiio) ay |
"I 3|geL Ul umoys se seale dew Aq Jajinby wosso|g ay) Joy awnjoA abJeydal aAId3Y8 [enuue [e]0] parewnsa ayl sisiyl - T

reaA lad 199)-al0e = IAN1J-0e 1OLIISIP UONRAIBSUOI J81eMpunoib =qD9 eale Juawabeuew Jarempunolb = YIND

€122 620'T Yve'T 86T'29 8ev'L.T [ejoL
TC T¢ 0 € 0'0C TE€8'C S00000| 6 auou amog
08T 124 90T 60E'S ¥'S 2€8'6 T0| S auou ’
9. 9. 0 T 0'0C 9YG'ET S0000°0f 8 auou
08T 6.1 T TE _ o.om Rv.ﬁm moooo.o L auou Jony pay | wossoig
L16 96¢ T89 SG0'vE ) Z6E'CS T0| ¥ auou
114 8€T L0g 6SE'ST S'9 629'€C T0| € auou
T/ T. 0 €T 002 6€8'CT S0000°0f 9 auou
Z6¢ LGT GET 12/'9 ¥'c 820'8¢ T0| ¢ auou lewreT
TE LT 7T /89 ¥’ ¥98'C TO| T auou
(Ay-oe)  (UA-0E) i
swnjon ;9breyoa) (4Ap1-oe) eI (199)) (so108)
©)0] IR SLnjoA BWN|OA UMOPME.p IIEINE] jusldly=09 eale anos Auno) JBlnby  wIAO
_ ooy [enuue Jajinbe [g10) abeiols dep :
[enuue [enuue parewns3y [ealy
parewns3 palisaq
parewns3 pajewnsy

Managed Available Groundwater estimates

December 10, 2009

GTA Aquifer Assessment 09-05mag
Blossom Aquifer

Groundwater Management Area 8

seale dew Aq pazurewwns Jajinby wosso|g ay) 1o} J1arempunolb ajge|reAe pabeuew yelp Jo se1ewnss "Z a|gel

‘(T ainbi4 aas)

Page 7 of 10




Managed Available Groundwater estimates

GTA Aquifer Assessment 09-05mag
December 10, 2009

Groundwater Management Area 8

Blossom Aquifer

‘reak Jad 1898)-a10® JO sHun ul Jslempunolb ajqejreae pabeue = OVIA
‘eale uswabeuew Jayempunolb e Aq paiyoads se suonipuod aininy palisap anbiun Ag paulap seale oiydeiboa) = valy0a9)

Page 8 of 10

eale Juswabeuew Jarempunolb = YIND JOLISIP UOITeAISSUOD Jarempunolb =ado eale Buluue|d Jarem [euolbal = Yd MY
T2 e/ B/u 8 SuUON pad @ aimog 6 wosso|g
9/ e/ B/u 8 SUON pad @ Jany pay 8 wosso|g
08T e/u B/U 8 BUON Inydins @ Jany pay A wosso|g
T/ e/u B/u 8 SuUoN Inydins @ rewen 9 wosso|g
08T e/ B/u 8 SUON Inydins @ aimog S wosso|g
LL6 ©e/u e/u 8 SUON pad A 1A pay 14 uwosso|g
Sy e/u B/U 8 BUON Inydins @ Jany pay e wosso|g
262 /U B/u 8 SuUoN ped @ rewen b4 wosso|g
IS e/ B/u 8 SUON pad @ Tewen T wosso|g
(reaA Jad 198)-0108)
OV rea A doioqns/doioinQ ealyo099 VYINO ano uiseg IoAld VdMd  Alunod A8y dely  usjinby
(T @unbi4

99s) JaJinby WOSS0|g 8y} Ul 189 G JO SaUIj29p |9A8] Ja1em 10 Jarempunolb ajqejreAe pabeuew 1elp Jo salewnsd '€ ajgel



GTA Aquifer Assessment 09-05mag
Groundwater Management Area 8
Blossom Aquifer

Managed Available Groundwater estimates
December 10, 2009

LIMITATIONS:

Additional data are needed to create improved estimates; these estimates are a
fundamental interpretation of the requested conditions. This analysis assumes
homogeneous and isotropic aquifers; however, conditions for the Blossom
Aquifer may not behave in a uniform manner. The analysis further assumes that
precipitation is the only source of aquifer recharge and that lateral inflow to the
aquifer is equal to lateral outflow from the aquifer, and that future pumping will
not alter this balance.

Note that estimates of managed available groundwater are based on the best
available scientific tools that can be used to develop managed available
groundwater and that these estimates can be a function of assumptions made on
the magnitude and distribution of pumping in the aquifer. Therefore, it is
important for groundwater conservation districts to monitor whether or not they
are achieving their desired future conditions and to work with the TWDB to refine
managed available groundwater given the reality of how the aquifer responds to
the actual magnitude and distribution of pumping now and in the future.
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