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1.0 Introduction

This technical memorandum presents the results of the study TRC performed for the City of Farmers Branch on
Farmers Branch Creek and the Vitruvian Park reservoirs (“site”).

Farmers Branch Creek is a perennial spring-fed stream that is a tributary of the Elm Fork Trinity River below
Lewisville Lake, Texas Commission on Environmental Quality (TCEQ) Segment No. 0822. It flows from the
city of Farmers Branch through a comer of the town of Addison known as Vitruvian Park then back into
Farmers Branch.

Vitruvian Park contains two small reservoirs known as Reservoir No. 1 (“No. 1) (0.63 acres (ac) surface area,
and 1.1019 acre-feet (ac-ft) volume, which was amended to 2.85 ac-ft, an increase of 1.7481 ac-ft), and
Reservoir No. 2 (“No. 2”) (2.43 ac, 9.28 ac-ft), which is immediately upstream of No. 1. The reservoirs contain
several water features, including a waterfall, two cascading dams (called east and west), and the primary dams
creating the two reservoirs. The waterfall and cascading dams are fed by pumps recirculating water within the
reservoirs. Photographs of the water features are contained in Appendix A.

The Town of Addison holds TCEQ Water Use Permit No. 5383A, as amended (“water right” or “permit”). The
initial permit granted December 18, 1991 authorized No. 1, and the amendment granted May 20, 2011
authorized No. 2 and the increase in volume of No. 1. The two impoundments are permitted for recreation and
public parks purposes. The total area of the two reservoirs is 3.06 ac, and the total volume is 12.13 ac-ft; the
additional volume authorized by the amendment is 11.0281 ac-ft. One acre-foot is approximately 325,851
gallons.

There are no authorized consumptive diversions, but diversions for recirculation within the reservoirs are
authorized. Recirculation to the waterfall and cascading dams is reported as 982 gallons per minute (gpm).
Impoundment of state water is not authorized, and all inflows must be passed downstream. Under the
amendment, initial filling of the reservoirs (11.0281 ac-ft, or 3.6 million gallons) and losses from evaporation
must be made up by groundwater, specified as being from the Trinity Aquifer. Evaporation make-up is specified
as “a minimum of 5.82 acre-feet per year.” This means that in any year, even an exceptionally wet year, a
minimum of 5.82 ac-ft (1.9 million gallons) of groundwater must be pumped into the impoundments and passed
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over the No. 1 dam. Discharge of commingled water from the reservoirs must be of sufficient quality to meet
the Surface Water Quality Standards of Segment No. 0822. The water quality (WQ) standards are discussed in
Section 6.0.

2.0 Scope of Work
TRC’s scope of work comprised:

Perform stream discharge measurements to estimate seepage losses
Estimate all gross evaporation losses

Develop water quantity budget to replace losses

Sample groundwater and compare to WQ standards

Evaluate the well and aquifer for quality and quantity needed

These are discussed in the following sections.

3.0 Stream Discharge Measurements

TRC performed stream discharge (flow) measurements at the inflow upstream of the headwaters of No. 2 and at
the spillway of No. 1 dam. Multiple measurements were performed each day on February 6, 7, and 10, 2014
during cold weather when evaporative losses were at a minimum. Minimal evaporation (0.05 in.) was reported
those days by the U.S. Army Corps of Engineers (USACE) at Grapevine Lake, which is approximately 13 miles
from Vitruvian Park. If the same evaporation occurred at the Vitruvian reservoirs, it would be equivalent to
0.006 cubic feet per second (cfs) loss, which is considered insignificant. The recirculation pumps and
groundwater well were shut off during the study to eliminate possible impacts from those sources.

Ten sets of measurements were performed at the two locations (20 measurements total). Measurements at the
upstream location were performed in Farmers Branch Creek proper using approved USGS equipment and
techniques, primarily a vertical-axis current meter (mini-meter). Measurements at the No. 1 dam spillway were
performed with a calibrated bucket and stopwatch. Typically, five bucket-fills were timed at the dam each time,
and the values were averaged.

A summary of the measurement data is presented in Table 1. As shown, there was a consistent gain in flow
from upstream to downstream. That indicates there are no net seepage losses from the reservoirs, but instead
there are gains from springs and other groundwater discharge. Since the stream is perennial and spring fed, that
is consistent with the conclusion that the stream is gaining in this area.

Table 1. Summary of Stream Discharge Measurements (flows in cfs)

No. of Setsof | Upstream | Downstream . .
Data Used™ Measurements | Average Average Gain % Gain
all data 10 0.673 0.730 0.057 9%
_ excluding 7 0.533 0.665 0.131 19%
increasing flows

* Flows increased upstream during the afternoons of February 7 and 10, and the reservoirs were not at steady
state. The smaller gains calculated with “all data” are considered less accurate.
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4.0 Evaporation Losses

Evaporation losses from the reservoirs comprise both gross lake surface evaporation and enhanced and forced
evaporation associated with the waterfall, cascading dams, and the main reservoir dams.

Gross Lake Evaporation

Gross lake evaporation is the total amount of water evaporated from the surface of a body of water not
considering incident precipitation. It was calculated two different ways.

The Texas Water Development Board (TWDB) publishes monthly lake evaporation values for quadrangles
covering the entire state. The valid period of record currently available is 1954-2012 (59 years). The Vitruvian
reservoirs fall into Quad #511. To obtain lake evaporation, data from standard evaporation pans in the area (pan
data) are multiplied by monthly pan coefficients, which vary by quad. The coefficients for Quad 511 vary from
0.61 (May) to 0.81 (November) with an annual average of about 0.71.

The USACE maintains a pan at Grapevine Lake. These data are considered representative of evaporation at
Vitruvian. The period of record containing daily data is 1982-2013 (32 years). USACE uses a different set of
pan coefficients, which are the same throughout the state, and which result in higher evaporation in this area.
The USACE coefficients vary from 0.64 (March and April) to 0.92 (November) with an annual average of
about 0.78. The TWDB performed a study and revised these coefficients to be more applicable to each quad,
resulting in coefficients that are generally considered to be more appropriate at specific sites. Grapevine data
were evaluated using both USACE and TWDB coefficients.

A summary of the evaporation analysis applied to the 3.06-acre area of the Vitruvian reservoirs is presented in
Table 2. Using the TWDB coefficients, the TWDB quad data and the Grapevine pan data gave similar results.
Average losses were approximately 14.6 ac-ft/yr, which is equivalent to a continuous groundwater make-up
pumping rate of approximately 9 gpm. Using the USACE coefficients, the Grapevine data yielded higher
evaporation, as expected. It is concluded that the use of either data source and the TWDB coefficients is
appropriate and representative of gross lake evaporation at the site. The use of the USACE coefficients likely
over-states actual lake surface evaporation.

Table 2. Historical Gross Lake Surface Evaporation Analysis (3.06 acres)

. Average | Max Year | Min Year Annual Average Max Month*
Evaporation Data Source GW Pump Rate GW Pump Rate
ac-ftiyr ac-ftiyr ac-ftiyr

gpm gpm Month
TWDB Quad 511 14.6 194 12.2 9.0 21.5 Jul 1956
(1954-2012)
Grapevine-TWDB coefs. 14.6 17.7 12.6 9.1 20.5 Jul 1998
(1982-2013)
Grapevine-USACE coefs. 16.0 19.5 13.8 9.9 23.4 Aug 1999
(1982-2013)

* Maximum month from period of record
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Enhanced/Forced Evaporation

Additional evaporative losses from the Vitruvian reservoirs occurs because of the dams and water features.
There are three potential evaporation sources attributable to these features: 1) conversion of kinetic energy to
heat energy, 2) enhanced evaporation attributable to additional surface area exposed, and 3) forced evaporation
caused by heat absorbed from solar radiation and surrounding concrete.

1) Conversion of kinetic energy to heat energy would be primarily attributable to water going over the
main waterfall. The falls flow is 982 gpm through 15 nozzles with a total drop of approximately 15 ft and a
width of approximately 50 ft. The energy conversion was calculated to be approximately 0.02 °F at the design
flow, which is considered negligible.

2) Enhanced evaporation from a waterfall is akin to heat transfer in a cooling tower. The Merkel Equation
is used in the design of cooling towers. The Merkel Equation states that total heat transfer is proportional to
various factors including the heat transfer surface area. In this situation, the heat transfer surface area is a
function of the additional water surface area exposed to the atmosphere, allowing additional evaporation at the
waterfall, cascading dams, and reservoir dams 1 and 2. This is termed effective surface area. Falls, nozzle jets,
cascades, and spillways have exposed surface areas comprising the “front” and “back” of the water surface and
additional surface area of droplets created by turbulence and splashing over hard surfaces or into the water
surface below. It is not possible to calculate this exactly, so the effective surface area was estimated at 2.5 times
the primary surface area.

At the waterfall, the additional primary area was calculated at 775 sq. ft. At the east and west cascading dams,
the additional area was limited to the vertical portions of the steps, as the horizontal portions are already part of
the reservoir area. That area was calculated at 250 sq. ft. At Dam No. 2, the vertical falls area was calculated at
140 sq. ft. At Dam No. 1, the areas of both the vertical and horizontal surfaces of the steps in the spillway were
included, as these are not part of the reservoir area; this was calculated at 152 sq. ft. The total area is 1,317 sq.
ft., and the effective surface area used in the evaporation calculations is 2.5 times this value, or 3,292 sq. ft. (0.08
ac.). This area was added to the reservoirs’ surface area of 3.06 ac resulting in a total area of 3.14 ac. used in the
evaporation calculations. This yields an average annual enhanced evaporation loss of 0.38 ac-ft.

3) The addition of heat to water results in what is termed forced evaporation. Evaporation from a water
surface is a function of the water temperature, among other things. The water with an elevated temperature will
evaporate more readily. This is frequently considered in the discharge of once-through cooling water for power
plants. The concrete surrounding and creating the falls and dams at Vitruvian absorbs heat and transfers some to
the water via conduction. Plus the shallow water going over the water features allows solar energy gain greater
than in deep water. Forced evaporation was only considered for the main waterfall and the cascading dams, as
No. 2 dam is small and partially shaded underneath a bridge, and No. 1 dam discharges to the creek below the
reservoirs, which was not considered in overall evaporation from the surface of the reservoirs.

In order to determine how much heat is potentially added to the water, several measurements of water
temperature at the water features were taken in the afternoons on March 10, 11, 13, and 18 (mostly sunny days)
by City of Farmers Branch personnel. Eliminating outliers, a temperature rise of approximately 0.7 °F was
recorded between the water coming out of the nozzles and the water above the base of the waterfall. A flow
approximately 25% of normal was occurring at the time, so an adjusted rise of 0.7/4 =0.175 °F was used.
Approximately a 0.3 °F rise was recorded between the top and bottom steps of the cascading dams at 100%
flow. There would be somewhat offsetting effects of heat gain and evaporative loss, so the actual heat gain may
be somewhat higher, but these values were used as being conservative. Concrete temperatures in the sun were
measured at about 20 °F higher.

QTRC
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A forced evaporation model was used to calculate average losses on a monthly basis. The model requires
meteorological and water temperature data as inputs. Average meteorological data for the region were obtained
from the Dallas/Ft. Worth National Weather Service. For water temperature, average reservoir surface
temperature data for Grapevine Lake were used and were obtained from the TCEQ Surface Water Quality
Monitoring Program. A design flow of 982 gpm was used for the waterfall and the combined flow over the
cascading dams. Temperature rises, as discussed above, were applied during the average hours of sunshine for
each month.

A summary of the estimated forced evaporation losses is presented in Table 3. Average annual losses are
estimated at approximately 0.13 ac-ft.

Evaporation Summary

Table 4 presents a summary of all evaporation losses for the Vitruvian reservoirs. Average annual evaporation is
estimated at 15.08 ac-ft (4.91 million gallons), which is equivalent to a continuous pumping rate of 9.34 gpm.

QTRC
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Table 3. Average Estimated Forced Evaporation Losses (gallons)

Month Main Cascading Total
Waterfall Dams
January 583 1,000 1,584
February 592 1,015 1,607
March 989 1,696 2,686
April 1,269 2,176 3,445
May 1,463 2,508 3,972
June 1,930 3,309 5,239
July 2,216 3,798 6,014
August 2,026 3474 5,500
September 1,553 2,662 4,215
October 1,244 2,132 3,375
November 846 1,451 2,297
December 625 1,071 1,696
TOTAL GAL 15,337 26,292 41,629
TOTAL AC-FT 0.05 0.08 0.13

Table 4. Summary of Evaporation Losses

Ac-Ft gpm Source

14.57 9.02 Average Annual Lake Evaporation
0.38 0.24 Average Annual Enhanced Evaporation
0.13 0.08 Average Annual Forced Evaporation
15.08 9.34 Total Average Annual Evaporation Losses

5.0 Water Quantity Budget

Future Make-Up

Future evaporation losses and the volume of make-up water required from groundwater for the Vitruvian
reservoirs can be determined based on real-time pan data from Grapevine Lake. The Ft. Worth District USACE
publishes pan evaporation data for Grapevine Lake on a daily basis with monthly summaries at http://www.swf-
wec.usace.army.mil/reports/GPVT2 b92.pdf. Using these data, the amount of make-up water required can be
determined from the table in Appendix B. The table goes up to 16.00 inches of pan evaporation, which exceeds
the highest monthly total from the period of record at Grapevine (15.70 inches, July 1998). This table can be
used to determine make up on a daily, weekly, or monthly basis.

Historical Make-Up

According to City of Farmers Branch personnel, the Vitruvian reservoirs started impounding water in late 2010
or early 2011. Photographs reportedly from February 2011 and March 2011 showing the reservoirs under

QTRC
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construction and containing impounded water are included in Appendix B. The amended water right was issued
May 20, 2011. The well was installed October 13, 2011. Groundwater pumping records for the well at Vitruvian
Park were provided by the Town of Addison for the period August 6, 2012 — December 27, 2013. During that
time, 11,173,200 gallons (34.2892 ac-ft) were pumped. No pumping data were provided for 2010 through July
2012. It is assumed that no water was pumped during that time. Groundwater is currently discharged into the
headwaters of No. 2.

In addition to evaporative losses, the TCEQ water right requires that the original filling of No. 2 (9.28 ac-ft) and
the additional capacity added to No. 1 (1.7481 ac-ft) be made up with groundwater. That total is 11.0281 ac-ft.

Grapevine evaporation records for February 2011 through December 2013 indicate a lake evaporation of 183.76
inches. Using the actual area of 3.06 acres for February 2011 through July 2012 and the total effective area of
3.06 + 0.08(enhanced) = 3.14 acres for August 2012 through December 2013, the evaporative losses during that
time would have been 47.413 ac-ft. Forced evaporation for the August 2012 through December 2013 period is
estimated at 0.180 ac-ft. Total evaporative losses from all sources is 47.413 + 0.180 =47.593 ac-ft.

The total additional water required to fill the impoundments plus the total evaporative losses is 11.0281 +
47.593 = 58.6209 ac-ft. As noted above, Vitruvian pumped 34.2892 ac-ft during that time, which results in a
deficit of 24.3316 ac-ft or 7.93 million gallons.

In addition to the deficit pumped, the timing of the pumping was not consistent with the reported beginning of
impoundment of water, which occurred almost two years before pumping began. In the absence of pumping
from the well, state water would have been impounded, which is not allowed under the terms of the permit. This
would have reduced or eliminated streamflow at times in Farmers Branch Creek downstream of the reservoirs.

6.0 Groundwater Sampling

Samples were collected from the well at Vitruvian Park on February 6, 7, and 10, 2014. The well was purged at
approximately 32 gpm for approximately 15 minutes prior to collection of each sample. Temperature and pH
readings were taken frequently to be sure that the readings had stabilized prior to sample collection. Laboratory
analyses were performed by Pace Analytical. A summary of the data is presented in Table 5.

The Texas Surface Water Quality Standards for Segment No. 0822 are shown in Table 6. Water quality of the
groundwater exceeds the Texas Surface Water Quality Standards for several parameters as shown. Dissolved
oxygen is of little concern, as the groundwater will quickly reaerate when discharged into No. 2. The dissolved
solids (TDS), chloride, and sulfate are conservative substances and will have an impact on the receiving stream.

QTRC
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Table 5. Summary of Groundwater Sampling Data
Parameter Values in mg/L Except as Noted (metals=total)
Date-Time 2/6/14 16:40 2/7/1414:50 | 2/10/1416:00 | WQ Stds.**
pH, units * 7.93 8.00 8.07 6.59.0
Temp, °F * 79.6 80.8 80.6 90
Diss. O,* 35 4.2 4.2 5.0
Tot. Diss. Solids 2010 2110 2390 500
Chloride 578 573 567 80
Sulfate 444 436 428 60
Arsenic <0.0050 <0.0050 <0.0050
Barium 0.021 0.02 0.022
Cadmium <0.0010 <0.0010 <0.0010
Chromium <0.0050 <0.0050 <0.010
Copper <0.010 <0.010 0.074
Iron <0.50 <0.50 <0.50
Lead <0.0050 <0.0050 <0.0050
Manganese 0.010 <0.010 <0.010
Nickel <0.0050 <0.0050 <0.0050
Selenium <0.010 <0.010 <0.010
Silver <0.0020 <0.0020 <0.0020
Zinc 0.13 0.12 0.23
Mercury <0.00020 <0.00020 <0.00020
T-Alk (as CaCO,) 688 706 708
* Field measurements
** See Table 6
bold font =does not meet standards

QTRC
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Table 6. Texas Surface Water Quality Standards, Segment No. 0822 (30 TAC Chapter 307)

USES
Recreation Aguatic Domestic
Life Water Supply
Primary Contact High Public Water
Recreation Supply
CRITERIA
Chloride, mg/L Sulfate, Total Dissolved pH, std. Bacteria, | Temperature,
mg/L Dissolved Oxygen, units #/100ml °F
Solids, mg/L mg/L
80 60 500 5.0 6.5-9.0 126 90

7.0 Well and Groundwater Evaluation

Groundwater Quality

The permit states that groundwater from the Trinity Aquifer is to be used for make-up purposes. The TCEQ
environmental technical memorandum generated during the permit evaluation process indicates that Addison
provided representative water quality data from the Trinity Aquifer. Those data showed good water quality,
with sulfate (99 mg/L) and TDS (641 mg/L) slightly exceeding the water quality standards. TCEQ noted this
slight exceedance and stated that the commingled discharges must meet the standards. The Trinity Aquifer is a
major aquifer and is widely used for water supply because of good water quality.

The well installed at Vitruvian was completed in the Woodbine Aquifer, which is a minor aquifer that overlies
the Trinity at a depth of approximately 600 feet below ground surface (bgs) in this area. Water quality in the
Woodbine is comparatively poor, and contains significantly higher TDS, chloride, and sulfate concentrations.

The Woodbine would not discharge water via springs into Farmers Branch Creek. The aquifer is confined, and
the potentiometric surface is about 300 ft bgs. Even if there was a pathway for water to reach the surface (e.g. a
fault), there is insufficient hydraulic head to push water to the surface. In addition, the Woodbine water is
relatively high in TDS. If it was supplying a significant flow of water to the stream, the water quality of the
creek would be affected and reflect that.

The bedrock around the creek is Austin Chalk; the creek bed appears to be Eagle Ford Shale. The springs in the
creek are most likely from shallow perched water (from rainfall) in fractures in the chalk discharging on top of

the relatively impermeable shale.

Groundwater Quantity

TRC performed an evaluation of the capacity of the existing well and aquifer to meet the volume needs to make
up the losses from evaporation as described above. A detailed report on this is contained in Appendix C.

The conclusion is the well should be capable of providing the required quantity of water to offset the calculated
evaporation losses from the Vitruvian reservoirs, which was calculated to be 9.3 gpm over the long term with a
maximum monthly rate of 22.2 gpm.

QTRC
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8.0 Conclusions and Recommendations
Conclusions

e Based on the data collected in February 2014, Farmers Branch is a gaining stream in this area, and there
are no net seepage losses in the Vitruvian reservoirs.

e Historical gross lake surface evaporation data from the TWDB quads and from Grapevine Lake pan
data using TWDB pan coefficients are consistent, averaging approximately 14.6 ac-ft/yr from the 3.06-
ac Vitruvian reservoirs. Grapevine Lake pan data are a reasonable data source for determining current
evaporative losses.

e Enhanced evaporation from the waterfall, cascading dams, and reservoir dams is equivalent to an
additional lake surface area of 0.08 ac. The sum of 3.06 + 0.08 = 3.14 ac should be used to calculate
lake surface evaporation. These additional average losses are estimated at 0.38 ac-ft/yr.

e Forced evaporation occurs from heating of the water flowing over the concrete in the waterfall and
cascading dams. The additional average losses are estimated at 0.13 ac-ft/yr.

o Total average evaporative losses are estimated at 15.08 ac-ft/yr.

e A table has been prepared to calculate the amount of losses, and hence groundwater make-up required,
on a real-time basis based on Grapevine Lake evaporation pan data.

e  The Vitruvian reservoirs began impounding water in late 2010 or early 2011, prior to issuance of the
permit and prior to construction of the well used for make-up water. State water was apparently
impounded during this time, which is not allowed under the permit. This would have reduced or
eliminated streamflow at times in Farmers Branch Creek downstream of the reservoirs.

e Aninadequate volume of water was pumped from the well August 2012 — December 2013 (period of
record provided by Addison) to make up losses since impoundment began plus additional water for
initial filling of the reservoirs. Also, this was started almost two years after impoundment began.

o The existing well used for make-up water is capable of meeting the long-term quantity of make-up
water required and the short-term peak quantity required during the highest evaporation month of
record.

e  The well used for make-up water is completed in the Woodbine Aquifer, which is shallower and of
lower quality than the Trinity Aquifer. The permit states that water from the Trinity Aquifer is to be
used for make-up.

e Samples of groundwater from the Vitruvian well contained total dissolved solids (TDS) concentrations
of approximately 2000 — 2400 mg/L. The water right application stated TDS in the Trinity Aquifer is
typically approximately 600 mg/L TDS. The water quality of the Vitruvian well does not meet the
Texas Surface Water Quality Standards for TDS, chloride, and sulfate.

e  Springs in the creek are not fed by the Woodbine Aquifer, but originate from shallow groundwater.

Recommendations

e Grapevine Lake evaporation pan data should be used on a real-time basis to determine the amount of
make-up groundwater required.

e An effective surface area of 3.14 acres plus average monthly values of forced evaporation should be
used to calculate total evaporative losses. The table in Appendix B can be used for that purpose.

e Total evaporation losses and groundwater pumped should be reconciled on at least a weekly basis to
maintain streamflows downstream of the reservoirs.

o Use of the Woodbine Aquifer well should be discontinued and a new well should be installed in the
Trinity Aquifer. Water testing should be performed prior to completing the well to assure acceptable

quality.
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e A higher-capacity pump should be considered. Should the pump require servicing and be taken out of

service for a period of time, additional water would need to be pumped to make up the losses
accumulated during the down time.

e Compliance with the terms of Water Use Permit No. 5383A would best be evaluated by a qualified
water rights attorney.

QTRC
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Photographs




Reservoir No. 1 Dam
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Reservoir No. 2 Dam




Waterfall (~25% Flow)
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01/21/2014

East Cascading Dam (Zero Flow)
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Vitruvian Reservoirs Construction — February 2011

Vitruvian Reservoirs Construction — March 24, 2011
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Evaporation Make-Up Table
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Evaporation Water Loss Make-up Table

Includes lake evaporation, enhanced evaporation, forced evaporation
Vitruvian Reservoirs Acres

Total Effective Acres

Pan Evap Coef.:

Grapevine Lake
Pan Evaporation
inches

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.11
0.12
0.13
0.14
0.15
0.16
0.17
0.18
0.19
0.20
0.21
0.22
0.23
0.24

3.06
Enhanced Evaporation Acres from Falls, Dams 0.08
3.14
0.74 0.71 0.70 0.68 0.61 0.68 0.70 0.71 0.74 0.78 0.81 0.78
Make-up Groundwater Required, gallons
January February = March April May June July August September  October November December
2,215 2,212 3,282 4,025 4,492 5,818 6,611 6,106 4,846 4,040 2,987 2,361
2,845 2,818 3,879 4,605 5,012 6,398 7,208 6,711 5,477 4,705 3,678 3,027
3,476 3,423 4,476 5,185 5,532 6,978 7,804 7,316 6,108 5,371 4,369 3,692
4,107 4,029 5,073 5,764 6,052 7,558 8,401 7,922 6,739 6,036 5,059 4,357
4,738 4,634 5,670 6,344 6,572 8,138 8,998 8,527 7,370 6,701 5,750 5,022
5,369 5,239 6,267 6,924 7,092 8,717 9,595 9,132 8,001 7,366 6,441 5,687
6,000 5,845 6,863 7,504 7,613 9,297 10,192 9,738 8,632 8,031 7,131 6,352
6,631 6,450 7,460 8,084 8,133 9,877 10,789 10,343 9,263 8,696 7,822 7,017
7,262 7,055 8,057 8,663 8,653 10,457 11,385 10,949 9,894 9,361 8,512 7,682
7,893 7,661 8,654 9,243 9,173 11,037 11,982 11,554 10,525 10,026 9,203 8,347
8,524 8,266 9,251 9,823 9,693 11,616 12,579 12,159 11,156 10,691 9,894 9,012
9,155 8,872 9,848 10,403 10,213 12,196 13,176 12,765 11,787 11,356 10,584 9,677
9,786 9,477 10,445 10,983 10,733 12,776 13,773 13,370 12,418 12,021 11,275 10,342
10,417 10,082 11,041 11,562 11,253 13,356 14,370 13,975 13,049 12,686 11,966 11,007
11,048 10,688 11,638 12,142 11,773 13,936 14,967 14,581 13,680 13,351 12,656 11,672
11,679 11,293 12,235 12,722 12,294 14,515 15,563 15,186 14,310 14,016 13,347 12,337
12,310 11,898 12,832 13,302 12,814 15,095 16,160 15,792 14,941 14,681 14,038 13,002
12,941 12,504 13,429 13,882 13,334 15,675 16,757 16,397 15,572 15,346 14,728 13,668
13,572 13,109 14,026 14,461 13,854 16,255 17,354 17,002 16,203 16,012 15,419 14,333
14,203 13,715 14,623 15,041 14,374 16,835 17,951 17,608 16,834 16,677 16,110 14,998
14,834 14,320 15,219 15,621 14,894 17,414 18,548 18,213 17,465 17,342 16,800 15,663
15,465 14,925 15,816 16,201 15,414 17,994 19,145 18,818 18,096 18,007 17,491 16,328
16,096 15,531 16,413 16,781 15,934 18,574 19,741 19,424 18,727 18,672 18,181 16,993
16,727 16,136 17,010 17,360 16,454 19,154 20,338 20,029 19,358 19,337 18,872 17,658
17,357 16,741 17,607 17,940 16,975 19,734 20,935 20,635 19,989 20,002 19,563 18,323

0.25



Grapevine Lake
Pan Evaporation
inches

0.26
0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
0.36
0.37
0.38
0.39
0.40
0.41
0.42
0.43
0.44
0.45
0.46
0.47
0.48
0.49
0.50
0.51
0.52
0.53
0.54
0.55
0.56
0.57

Make-up Groundwater Required, gallons

January February = March April May
17,988 17,347 18,204 18,520 17,495
18,619 17,952 18,800 19,100 18,015
19,250 18,558 19,397 19,680 18,535
19,881 19,163 19,994 20,259 19,055
20,512 19,768 20,591 20,839 19,575
21,143 20,374 21,188 21,419 20,095
21,774 20,979 21,785 21,999 20,615
22,405 21,584 22,382 22,579 21,135
23,036 22,190 22,978 23,158 21,656
23,667 22,795 23,575 23,738 22,176
24298 23,401 24,172 24,318 22,696
24929 24,006 24,769 24,898 23,216
25,560 24,611 25366 25478 23,736
26,191 25217 25,963 26,057 24,256
26,822 25,822 26,560 26,637 24,776
27,453 26427 27,156 27,217 25296
28,084 27,033 27,753 27,797 25,816
28,715 27,638 28,350 28,377 26,337
29,346 28244 28,947 28,956 26,857
29977 28,849 29,544 29,536 27,377
30,608 29,454 30,141 30,116 27,897
31,239 30,060 30,737 30,696 28,417
31,869 30,665 31,334 31,275 28,937
32,500 31,270 31,931 31,855 29,457
33,131 31,876 32,528 32,435 29,977
33,762 32,481 33,125 33,015 30,497
34393 33,087 33,722 33,595 31,018
35,024 33,692 34,319 34,174 31,538
35,655 34297 34915 34,754 32,058
36,286 34903 35512 35334 32,578
36,917 35,508 36,109 35914 33,098
37,548 36,113 36,706 36,494 33,618

June
20,313
20,893
21,473
22,053
22,633
23,212
23,792
24,372
24,952
25,532
26,111
26,691
27,271
27,851
28,431
29,010
29,590
30,170
30,750
31,330
31,909
32,489
33,069
33,649
34,229
34,808
35,388
35,968
36,548
37,128
37,707
38,287

July
21,532

22,129
22,726
23,322
23,919
24,516
25,113
25,710
26,307
26,904
27,500
28,097
28,694
29,291
29,888
30,485
31,082
31,678
32,275
32,872
33,469
34,066
34,663
35,260
35,856
36,453
37,050
37,647
38,244
38,841
39,437
40,034

August September  October November December
21,240 20,620 20,667 20,253 18,988
21,845 21,251 21,332 20,944 19,653
22,451 21,882 21,997 21,635 20,318
23,056 22,513 22,662 22,325 20,983
23,661 23,144 23,327 23,016 21,648
24,267 23,775 23,992 23,707 22,313
24,872 24,406 24,657 24,397 22978
25,478 25,037 25,322 25,088 23,643
26,083 25,668 25,987 25,778 24,309
26,688 26,299 26,653 26,469 24,974
27,294 26,930 27,318 27,160 25,639
27,899 27,561 27,983 27,850 26,304
28,505 28,192 28,648 28,541 26,969
29,110 28,822 29,313 29,232 27,634
29,715 29,453 29,978 29,922 28,299
30,321 30,084 30,643 30,613 28,964
30,926 30,715 31,308 31,304 29,629
31,531 31,346 31,973 31,994 30,294
32,137 31,977 32,638 32,685 30,959
32,742 32,608 33,303 33,376 31,624
33,348 33,239 33,968 34,066 32,289
33,953 33,870 34,633 34,757 32,954
34,558 34,501 35,298 35,447 33,619
35,164 35,132 35,963 36,138 34,284
35,769 35,763 36,628 36,829 34,950
36,374 36,394 37,294 37,519 35,615
36,980 37,025 37,959 38,210 36,280
37,585 37,656 38,624 38,901 36,945
38,191 38,287 39,289 39,591 37,610
38,796 38,918 39,954 40,282 38,275
39,401 39,549 40,619 40,973 38,940
40,007 40,180 41,284 41,663 39,605



Grapevine Lake
Pan Evaporation
inches

0.58
0.59
0.60
0.61
0.62
0.63
0.64
0.65
0.66
0.67
0.68
0.69
0.70
0.71
0.72
0.73
0.74
0.75
0.76
0.77
0.78
0.79
0.80
0.81
0.82
0.83
0.84
0.85
0.86
0.87
0.88
0.89

Make-up Groundwater Required, gallons

January February = March April May
38,179 36,719 37,303 37,073 34,138
38,810 37,324 37,900 37,653 34,658
39,441 37,930 38,497 38,233 35,178
40,072 38,535 39,093 38,813 35,699
40,703 39,140 39,690 39,393 36,219
41,334 39,746 40,287 39,972 36,739
41,965 40,351 40,884 40,552 37,259
42,596 40,957 41,481 41,132 37,779
43,227 41,562 42,078 41,712 38,299
43,858 42,167 42,675 42,292 38,819
44489 42773 43271 42,871 39,339
45,120 43,378 43,868 43,451 39,859
45,751 43983 44,465 44,031 40,380
46,381 44,589 45,062 44,611 40,900
47,012 45,194 45,659 45,191 41,420
47,643 45800 46,256 45,770 41,940
48274 46,405 46,852 46,350 42,460
48905 47,010 47,449 46,930 42,980
49,536 47,616 48,046 47,510 43,500
50,167 48,221 48,643 48,090 44,020
50,798 48,826 49,240 48,669 44,541
51,429 49,432 49,837 49,249 45,061
52,060 50,037 50,434 49,829 45,581
52,691 50,643 51,030 50,409 46,101
53,322 51,248 51,627 50,989 46,621
53,953 51,853 52,224 51,568 47,141
54,584 52,459 52,821 52,148 47,661
55,215 53,064 53,418 52,728 48,181
55,846 53,669 54,015 53,308 48,701
56,477 54275 54,612 53,888 49,222
57,108 54,880 55,208 54,467 49,742
57,739 55,486 55,805 55,047 50,262

June
38,867
39,447
40,027
40,606
41,186
41,766
42,346
42,925
43,505
44,085
44,665
45,245
45,824
46,404
46,984
47,564
48,144
48,723
49,303
49,883
50,463
51,043
51,622
52,202
52,782
53,362
53,942
54,521
55,101
55,681
56,261
56,841

July
40,631

41,228
41,825
42,422
43,019
43,615
44,212
44,809
45,406
46,003
46,600
47,197
47,793
48,390
48,987
49,584
50,181
50,778
51,374
51,971
52,568
53,165
53,762
54,359
54,956
55,552
56,149
56,746
57,343
57,940
58,537
59,134

August September  October November December
40,612 40,811 41,949 42,354 40,270
41,217 41,442 42,614 43,045 40,935
41,823 42,073 43,279 43,735 41,600
42,428 42,703 43,944 44,426 42,265
43,034 43,334 44,609 45,116 42,930
43,639 43,965 45274 45,807 43,595
44,244 44,596 45,939 46,498 44,260
44,850 45,227 46,604 47,188 44,925
45,455 45,858 47,269 47,879 45,590
46,060 46,489 47,934 48,570 46,256
46,666 47,120 48,600 49,260 46,921
47271 47,751 49,265 49,951 47,586
47,877 48,382 49,930 50,642 48,251
48,482 49,013 50,595 51,332 48916
49,087 49,644 51,260 52,023 49,581
49,693 50,275 51,925 52,713 50,246
50,298 50,906 52,590 53,404 50,911
50,903 51,537 53,255 54,095 51,576
51,509 52,168 53,920 54,785 52,241
52,114 52,799 54,585 55,476 52,906
52,720 53,430 55,250 56,167 53,571
53,325 54,061 55,915 56,857 54,236
53,930 54,692 56,580 57,548 54,901
54,536 55,323 57,245 58,239 55,566
55,141 55,954 57,910 58,929 56,231
55,746 56,585 58,575 59,620 56,897
56,352 57,215 59,241 60,311 57,562
56,957 57,846 59,906 61,001 58,227
57,563 58,477 60,571 61,692 58,892
58,168 59,108 61,236 62,382 59,557
58,773 59,739 61,901 63,073 60,222
59,379 60,370 62,566 63,764 60,887



Grapevine Lake
Pan Evaporation
inches

0.90
0.91
0.92
0.93
0.94
0.95
0.96
0.97
0.98
0.99
1.00
1.01
1.02
1.03
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.12
1.13
1.14
1.15
1.16
1.17
1.18
1.19
1.20
1.21

Make-up Groundwater Required, gallons

January February = March April May
58,370 56,091 56,402 55,627 50,782
59,001 56,696 56,999 56,207 51,302
59,632 57,302 57,596 56,787 51,822
60,262 57,907 58,193 57,366 52,342
60,893 58,512 58,789 57,946 52,862
61,524 59,118 59,386 58,526 53,382
62,155 59,723 59,983 59,106 53,903
62,786 60,329 60,580 59,686 54,423
63,417 60,934 61,177 60,265 54,943
64,048 61,539 61,774 60,845 55,463
64,679 62,145 62,371 61,425 55,983
65,310 62,750 62,967 62,005 56,503
65,941 63,355 63,564 62,585 57,023
66,572 63,961 64,161 63,164 57,543
67,203 64,566 64,758 63,744 58,063
67,834 65,172 65,355 64,324 58,584
68,465 65,777 65952 64,904 59,104
69,096 66,382 66,549 65,484 59,624
69,727 66,988 67,145 66,063 60,144
70,358 67,593 67,742 66,643 60,664
70,989 68,198 68,339 67,223 61,184
71,620 68,804 68,936 67,803 61,704
72,251 69,409 69,533 68,383 62,224
72,882 70,015 70,130 68,962 62,744
73,513 70,620 70,726 69,542 63,265
74,144 71,225 71,323 70,122 63,785
74,774 71,831 71,920 70,702 64,305
75,405 72,436 72,517 71,282 64,825
76,036 73,041 73,114 71,861 65,345
76,667 73,647 73,711 72,441 65,865
77,298 74,252 74,308 73,021 66,385
77,929 74,858 74,904 73,601 66,905

June
57,420
58,000
58,580
59,160
59,740
60,319
60,899
61,479
62,059
62,639
63,218
63,798
64,378
64,958
65,538
66,117
66,697
67,277
67,857
68,437
69,016
69,596
70,176
70,756
71,336
71,915
72,495
73,075
73,655
74,235
74,814
75,394

July
59,730

60,327
60,924
61,521
62,118
62,715
63,311
63,908
64,505
65,102
65,699
66,296
66,893
67,489
68,086
68,683
69,280
69,877
70,474
71,071
71,667
72,264
72,861
73,458
74,055
74,652
75,248
75,845
76,442
77,039
77,636
78,233

August September  October November December
59,984 61,001 63,231 64,454 61,552
60,589 61,632 63,896 65,145 62,217
61,195 62,263 64,561 65,836 62,882
61,800 62,894 65,226 66,526 63,547
62,406 63,525 65,891 67,217 64,212
63,011 64,156 66,556 67,908 64,877
63,616 64,787 67,221 68,598 65,542
64,222 65,418 67,886 69,289 66,207
64,827 66,049 68,551 69,980 66,872
65,433 66,680 69,216 70,670 67,538
66,038 67,311 69,882 71,361 68,203
66,643 67,942 70,547 72,051 68,868
67,249 68,573 71,212 72,742 69,533
67,854 69,204 71,877 73,433 70,198
68,459 69,835 72,542 74,123 70,863
69,065 70,466 73,207 74,814 71,528
69,670 71,097 73,872 75,505 72,193
70,276 71,727 74,537 76,195 72,858
70,881 72,358 75,202 76,886 73,523
71,486 72,989 75,867 77,577 74,188
72,092 73,620 76,532 78,267 74,853
72,697 74,251 77,197 78,958 75,518
73,302 74,882 77,862 79,648 76,183
73,908 75,513 78,527 80,339 76,848
74,513 76,144 79,192 81,030 77,513
75,119 76,775 79,857 81,720 78,179
75,724 77,406 80,523 82,411 78,844
76,329 78,037 81,188 83,102 79,509
76,935 78,668 81,853 83,792 80,174
77,540 79,299 82,518 84,483 80,839
78,145 79,930 83,183 85,174 81,504
78,751 80,561 83,848 85,864 82,169



Grapevine Lake

Pan Evaporation

inches
1.22
1.23
1.24
1.25
1.26
1.27
1.28
1.29
1.30
1.31
1.32
1.33
1.34
1.35
1.36
1.37
1.38
1.39
1.40
1.41
1.42
1.43
1.44
1.45
1.46
1.47
1.48
1.49
1.50
1.51
1.52
1.53

Make-up Groundwater Required, gallons

January February = March April May
78,560 75,463 75,501 74,181 67,425
79,191 76,068 76,098 74,760 67,946
79,822 76,674 76,695 75,340 68,466
80,453 77,279 77,292 75920 68,986
81,084 77,884 77,889 76,500 69,506
81,715 78,490 78486 77,080 70,026
82,346 79,095 79,082 77,659 70,546
82,977 79,701 79,679 78239 71,066
83,608 80,306 80,276 78,819 71,586
84,239 80,911 80,873 79,399 72,106
84,870 81,517 81,470 79978 72,627
85,501 82,122 82,067 80,558 73,147
86,132 82,728 82,663 81,138 73,667
86,763 83,333 83,260 81,718 74,187
87,394 83,938 83,857 82,298 74,707
88,025 84,544 84,454 82877 75,227
88,656 85,149 85,051 83,457 75,747
89,286 85,754 85,648 84,037 76,267
89,917 86,360 86,245 84,617 76,787
90,548 86,965 86,841 85,197 77,308
91,179 87,571 87,438 85,776 77,828
91,810 88,176 88,035 86,356 78,348
92,441 88,781 88,632 86,936 78,868
93,072 89,387 89,229 87,516 79,388
93,703 89,992 89,826 88,096 79,908
94,334 90,597 90,423 88,675 80,428
94965 91,203 91,019 89,255 80,948
95,596 91,808 91,616 89,835 81,468
96,227 92,414 92213 90,415 81,989
96,858 93,019 92,810 90,995 82,509
97,489 93,624 93,407 91,574 83,029
98,120 94,230 94,004 92,154 83,549

June
75,974
76,554
77,134
77,713
78,293
78,873
79,453
80,033
80,612
81,192
81,772
82,352
82,932
83,511
84,091
84,671
85,251
85,831
86,410
86,990
87,570
88,150
88,730
89,309
89,889
90,469
91,049
91,628
92,208
92,788
93,368
93,948

July
78,830

79,426
80,023
80,620
81,217
81,814
82,411
83,008
83,604
84,201
84,798
85,395
85,992
86,589
87,185
87,782
88,379
88,976
89,573
90,170
90,767
91,363
91,960
92,557
93,154
93,751
94,348
94,945
95,541
96,138
96,735
97,332

August September  October November December
79,356 81,192 84,513 86,555 82,834
79,962 81,823 85,178 87,246 83,499
80,567 82,454 85,843 87,936 84,164
81,172 83,085 86,508 88,627 84,829
81,778 83,716 87,173 89,317 85,494
82,383 84,347 87,838 90,008 86,159
82,988 84,978 88,503 90,699 86,824
83,594 85,609 89,168 91,389 87,489
84,199 86,239 89,833 92,080 88,154
84,805 86,870 90,498 92,771 88,820
85,410 87,501 91,164 93,461 89,485
86,015 88,132 91,829 94,152 90,150
86,621 88,763 92,494 94,843 90,815
87,226 89,394 93,159 95,533 91,480
87,831 90,025 93,824 96,224 92,145
88,437 90,656 94,489 96,915 92,810
89,042 91,287 95,154 97,605 93,475
89,648 91,918 95,819 98,296 94,140
90,253 92,549 96,484 98,986 94,805
90,858 93,180 97,149 99,677 95,470
91,464 93,811 97,814 100,368 96,135
92,069 94,442 98,479 101,058 96,300
92,674 95,073 99,144 101,749 97,465
93,280 95,704 99,809 102,440 98,130
93,885 96,335 100,474 103,130 98,795
94,491 96,966 101,139 103,821 99,461
95,096 97,597 101,805 104,512 100,126
95,701 08,228 102,470 105,202 100,791
96,307 98,859 103,135 105,893 101,456
96,912 99,490 103,800 106,584 102,121
97,517 100,121 104,465 107,274 102,786
98,123 100,751 105,130 107,965 103,451



Grapevine Lake
Pan Evaporation
inches
1.54
1.55
1.56
1.57
1.58
1.59
1.60
1.61
1.62
1.63
1.64
1.65
1.66
1.67
1.68
1.69
1.70
1.71
1.72
1.73
1.74
1.75
1.76
1.77
1.78
1.79
1.80
1.81
1.82
1.83
1.84
1.85

Make-up Groundwater Required, gallons

January February = March April May
98,751 94,835 94,600 92,734 84,069
99,382 95440 95,197 93,314 84,589

100,013 96,046 95,794 93,894 85,109

100,644 96,651 96,391 94,473 85,629

101,275 97,257 96,988 95,053 86,150

101,906 97,862 97,585 95,633 86,670

102,537 98,467 98,182 96,213 87,190

103,168 99,073 98,778 96,793 87,710

103,798 99,678 99,375 97,372 88,230

104,429 100,283 99,972 97,952 88,750

105,060 100,889 100,569 98,532 89,270

105,691 101,494 101,166 99,112 89,790

106,322 102,100 101,763 99,692 90,310

106,953 102,705 102,360 100,271 90,831

107,584 103,310 102,956 100,851 91,351

108,215 103,916 103,553 101,431 91,871

108,846 104,521 104,150 102,011 92,391

109,477 105,126 104,747 102,591 92,911

110,108 105,732 105,344 103,170 93,431

110,739 106,337 105,941 103,750 93,951

111,370 106,943 106,537 104,330 94,471

112,001 107,548 107,134 104,910 94,991

112,632 108,153 107,731 105,490 95,512

113,263 108,759 108,328 106,069 96,032

113,894 109,364 108,925 106,649 96,552

114,525 109,969 109,522 107,229 97,072

115,156 110,575 110,119 107,809 97,592

115,787 111,180 110,715 108,389 98,112

116,418 111,786 111,312 108,968 98,632

117,049 112,391 111,909 109,548 99,152

117,680 112,996 112,506 110,128 99,672

118,310 113,602 113,103 110,708 100,193

June
94,527
95,107
95,687
96,267
96,847
97,426
98,006
98,586
99,166
99,746

100,325
100,905
101,485
102,065
102,645
103,224
103,804
104,384
104,964
105,544
106,123
106,703
107,283
107,863
108,443
109,022
109,602
110,182
110,762
111,342
111,921
112,501

July
97,929

98,526

99,122

99,719
100,316
100,913
101,510
102,107
102,704
103,300
103,897
104,494
105,091
105,688
106,285
106,882
107,478
108,075
108,672
109,269
109,866
110,463
111,060
111,656
112,253
112,850
113,447
114,044
114,641
115,237
115,834
116,431

August September  October November December
98,728 101,382 105,795 108,655 104,116
99,334 102,013 106,460 109,346 104,781
99,939 102,644 107,125 110,037 105,446
100,544 103,275 107,790 110,727 106,111
101,150 103,906 108,455 111,418 106,776
101,755 104,537 109,120 112,109 107,441
102,360 105,168 109,785 112,799 108,106
102,966 105,799 110,450 113,490 108,771
103,571 106,430 111,115 114,181 109,436
104,177 107,061 111,780 114,871 110,102
104,782 107,692 112,445 115,562 110,767
105,387 108,323 113,111 116,252 111,432
105,993 108,954 113,776 116,943 112,097
106,598 109,585 114,441 117,634 112,762
107,204 110,216 115,106 118,324 113,427
107,809 110,847 115,771 119,015 114,092
108,414 111,478 116,436 119,706 114,757
109,020 112,109 117,101 120,396 115,422
109,625 112,740 117,766 121,087 116,087
110,230 113,371 118,431 121,778 116,752
110,836 114,002 119,096 122,468 117,417
111,441 114,632 119,761 123,159 118,082
112,047 115,263 120,426 123,850 118,747
112,652 115,894 121,091 124,540 119,412
113,257 116,525 121,756 125,231 120,077
113,863 117,156 122,421 125,921 120,742
114,468 117,787 123,086 126,612 121,408
115,073 118,418 123,752 127,303 122,073
115,679 119,049 124,417 127,993 122,738
116,284 119,680 125,082 128,684 123,403
116,890 120,311 125,747 129,375 124,068
117,495 120,942 126,412 130,065 124,733



Grapevine Lake
Pan Evaporation
inches
1.86
1.87
1.88
1.89
1.90
1.91
1.92
1.93
1.94
1.95
1.96
1.97
1.98
1.99
2.00
2.01
2.02
2.03
2.04
2.05
2.06
2.07
2.08
2.09
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17

Make-up Groundwater Required, gallons

January

February

March

April

May

118,941
119,572
120,203
120,834
121,465
122,096
122,727
123,358
123,989
124,620
125,251
125,882
126,513
127,144
127,775
128,406
129,037
129,668
130,299
130,930
131,561
132,191
132,822
133,453
134,084
134,715
135,346
135,977
136,608
137,239
137,870
138,501

114,207
114,812
115,418
116,023
116,629
117,234
117,839
118,445
119,050
119,655
120,261
120,866
121,472
122,077
122,682
123,288
123,893
124,499
125,104
125,709
126,315
126,920
127,525
128,131
128,736
129,342
129,947
130,552
131,158
131,763
132,368
132,974

113,700
114,297
114,893
115,490
116,087
116,684
117,281
117,878
118,475
119,071
119,668
120,265
120,862
121,459
122,056
122,652
123,249
123,846
124,443
125,040
125,637
126,234
126,830
127,427
128,024
128,621
129,218
129,815
130,412
131,008
131,605
132,202

111,288
111,867
112,447
113,027
113,607
114,187
114,766
115,346
115,926
116,506
117,086
117,665
118,245
118,825
119,405
119,985
120,564
121,144
121,724
122,304
122,884
123,463
124,043
124,623
125,203
125,782
126,362
126,942
127,522
128,102
128,681
129,261

100,713
101,233
101,753
102,273
102,793
103,313
103,833
104,353
104,874
105,394
105,914
106,434
106,954
107,474
107,994
108,514
109,034
109,555
110,075
110,595
111,115
111,635
112,155
112,675
113,195
113,715
114,236
114,756
115,276
115,796
116,316
116,836

June
113,081
113,661
114,241
114,820
115,400
115,980
116,560
117,140
117,719
118,299
118,879
119,459
120,039
120,618
121,198
121,778
122,358
122,938
123,517
124,097
124,677
125,257
125,837
126,416
126,996
127,576
128,156
128,736
129,315
129,895
130,475
131,055

July
117,028

117,625
118,222
118,819
119,415
120,012
120,609
121,206
121,803
122,400
122,997
123,593
124,190
124,787
125,384
125,981
126,578
127,174
127,771
128,368
128,965
129,562
130,159
130,756
131,352
131,949
132,546
133,143
133,740
134,337
134,934
135,530

August September  October November December
118,100 121,573 127,077 130,756 125,398
118,706 122,204 127,742 131,447 126,063
119,311 122,835 128,407 132,137 126,728
119,916 123,466 129,072 132,828 127,393
120,522 124,097 129,737 133,519 128,058
121,127 124,728 130,402 134,209 128,723
121,733 125,359 131,067 134,900 129,388
122,338 125,990 131,732 135,590 130,053
122,943 126,621 132,397 136,281 130,718
123,549 127,252 133,062 136,972 131,383
124,154 127,883 133,727 137,662 132,049
124,759 128,514 134,393 138,353 132,714
125,365 129,144 135,058 139,044 133,379
125,970 129,775 135,723 139,734 134,044
126,576 130,406 136,388 140,425 134,709
127,181 131,037 137,053 141,116 135,374
127,786 131,668 137,718 141,806 136,039
128,392 132,299 138,383 142,497 136,704
128,997 132,930 139,048 143,187 137,369
129,602 133,561 139,713 143,878 138,034
130,208 134,192 140,378 144,569 138,699
130,813 134,823 141,043 145,259 139,364
131,419 135,454 141,708 145,950 140,029
132,024 136,085 142,373 146,641 140,694
132,629 136,716 143,038 147,331 141,359
133,235 137,347 143,703 148,022 142,024
133,840 137,978 144,368 148,713 142,690
134,445 138,609 145,034 149,403 143,355
135,051 139,240 145,699 150,094 144,020
135,656 139,871 146,364 150,785 144,685
136,262 140,502 147,029 151,475 145,350
136,867 141,133 147,694 152,166 146,015



Grapevine Lake
Pan Evaporation
inches
2.18
2.19
2.20
2.21
2.22
2.23
2.24
2.25
2.26
2.27
2.28
2.29
2.30
2.31
2.32
2.33
2.34
2.35
2.36
2.37
2.38
2.39
2.40
2.41
2.42
2.43
2.44
245
2.46
2.47
2.48
2.49

Make-up Groundwater Required, gallons

January

February

March

April

May

139,132
139,763
140,394
141,025
141,656
142,287
142,918
143,549
144,180
144,811
145,442
146,073
146,703
147,334
147,965
148,596
149,227
149,858
150,489
151,120
151,751
152,382
153,013
153,644
154,275
154,906
155,537
156,168
156,799
157,430
158,061
158,692

133,579
134,185
134,790
135,395
136,001
136,606
137,211
137,817
138,422
139,028
139,633
140,238
140,844
141,449
142,054
142,660
143,265
143,871
144,476
145,081
145,687
146,292
146,897
147,503
148,108
148,714
149,319
149,924
150,530
151,135
151,740
152,346

132,799
133,396
133,993
134,589
135,186
135,783
136,380
136,977
137,574
138,171
138,767
139,364
139,961
140,558
141,155
141,752
142,349
142,945
143,542
144,139
144,736
145,333
145,930
146,526
147,123
147,720
148,317
148,914
149,511
150,108
150,704
151,301

129,841
130,421
131,001
131,580
132,160
132,740
133,320
133,900
134,479
135,059
135,639
136,219
136,799
137,378
137,958
138,538
139,118
139,698
140,277
140,857
141,437
142,017
142,597
143,176
143,756
144,336
144,916
145,496
146,075
146,655
147,235
147,815

117,356
117,876
118,396
118,917
119,437
119,957
120,477
120,997
121,517
122,037
122,557
123,077
123,598
124,118
124,638
125,158
125,678
126,198
126,718
127,238
127,759
128,279
128,799
129,319
129,839
130,359
130,879
131,399
131,919
132,440
132,960
133,480

June
131,635
132,214
132,794
133,374
133,954
134,534
135,113
135,693
136,273
136,853
137,432
138,012
138,592
139,172
139,752
140,331
140,911
141,491
142,071
142,651
143,230
143,810
144,390
144,970
145,550
146,129
146,709
147,289
147,869
148,449
149,028
149,608

July
136,127

136,724
137,321
137,918
138,515
139,111
139,708
140,305
140,902
141,499
142,096
142,693
143,289
143,886
144,483
145,080
145,677
146,274
146,871
147,467
148,064
148,661
149,258
149,855
150,452
151,048
151,645
152,242
152,839
153,436
154,033
154,630

August September  October November December
137,472 141,764 148,359 152,856 146,680
138,078 142,395 149,024 153,547 147,345
138,683 143,026 149,689 154,238 148,010
139,288 143,656 150,354 154,928 148,675
139,894 144,287 151,019 155,619 149,340
140,499 144,918 151,684 156,310 150,005
141,105 145,549 152,349 157,000 150,670
141,710 146,180 153,014 157,691 151,335
142,315 146,811 153,679 158,382 152,000
142,921 147,442 154,344 159,072 152,665
143,526 148,073 155,009 159,763 153,331
144,131 148,704 155,675 160,454 153,996
144,737 149,335 156,340 161,144 154,661
145,342 149,966 157,005 161,835 155,326
145,948 150,597 157,670 162,525 155,991
146,553 151,228 158,335 163,216 156,656
147,158 151,859 159,000 163,907 157,321
147,764 152,490 159,665 164,597 157,986
148,369 153,121 160,330 165,288 158,651
148,975 153,752 160,995 165,979 159,316
149,580 154,383 161,660 166,669 159,981
150,185 155,014 162,325 167,360 160,646
150,791 155,645 162,990 168,051 161,311
151,396 156,276 163,655 168,741 161,976
152,001 156,907 164,320 169,432 162,641
152,607 157,538 164,985 170,122 163,306
153,212 158,168 165,650 170,813 163,972
153,818 158,799 166,316 171,504 164,637
154,423 159,430 166,981 172,194 165,302
155,028 160,061 167,646 172,885 165,967
155,634 160,692 168,311 173,576 166,632
156,239 161,323 168,976 174,266 167,297



Grapevine Lake
Pan Evaporation
inches
2.50
2.51
2.52
2.53
2.54
2.55
2.56
2.57
2.58
2.59
2.60
2.61
2.62
2.63
2.64
2.65
2.66
2.67
2.68
2.69
2.70
2.71
2.72
2.73
2.74
2.75
2.76
2.77
2.78
2.79
2.80
2.81

Make-up Groundwater Required, gallons

January

February

March

April

May

159,323
159,954
160,585
161,215
161,846
162,477
163,108
163,739
164,370
165,001
165,632
166,263
166,894
167,525
168,156
168,787
169,418
170,049
170,680
171,311
171,942
172,573
173,204
173,835
174,466
175,097
175,727
176,358
176,989
177,620
178,251
178,882

152,951
153,557
154,162
154,767
155,373
155,978
156,583
157,189
157,794
158,400
159,005
159,610
160,216
160,821
161,426
162,032
162,637
163,243
163,848
164,453
165,059
165,664
166,270
166,875
167,480
168,086
168,691
169,296
169,902
170,507
171,113
171,718

151,898
152,495
153,092
153,689
154,286
154,882
155,479
156,076
156,673
157,270
157,867
158,463
159,060
159,657
160,254
160,851
161,448
162,045
162,641
163,238
163,835
164,432
165,029
165,626
166,223
166,819
167,416
168,013
168,610
169,207
169,804
170,400

148,395
148,974
149,554
150,134
150,714
151,294
151,873
152,453
153,033
153,613
154,193
154,772
155,352
155,932
156,512
157,092
157,671
158,251
158,831
159,411
159,991
160,570
161,150
161,730
162,310
162,890
163,469
164,049
164,629
165,209
165,789
166,368

134,000
134,520
135,040
135,560
136,080
136,600
137,121
137,641
138,161
138,681
139,201
139,721
140,241
140,761
141,281
141,802
142,322
142,842
143,362
143,882
144,402
144,922
145,442
145,962
146,483
147,003
147,523
148,043
148,563
149,083
149,603
150,123

June
150,188
150,768
151,348
151,927
152,507
153,087
153,667
154,247
154,826
155,406
155,986
156,566
157,146
157,725
158,305
158,885
159,465
160,045
160,624
161,204
161,784
162,364
162,944
163,523
164,103
164,683
165,263
165,843
166,422
167,002
167,582
168,162

July
155,226

155,823
156,420
157,017
157,614
158,211
158,808
159,404
160,001
160,598
161,195
161,792
162,389
162,985
163,582
164,179
164,776
165,373
165,970
166,567
167,163
167,760
168,357
168,954
169,551
170,148
170,745
171,341
171,938
172,535
173,132
173,729

August September  October November December
156,844 161,954 169,641 174,957 167,962
157,450 162,585 170,306 175,648 168,627
158,055 163,216 170,971 176,338 169,292
158,661 163,847 171,636 177,029 169,957
159,266 164,478 172,301 177,720 170,622
159,871 165,109 172,966 178,410 171,287
160,477 165,740 173,631 179,101 171,952
161,082 166,371 174,296 179,791 172,617
161,687 167,002 174,961 180,482 173,282
162,293 167,633 175,626 181,173 173,947
162,898 168,264 176,291 181,863 174,613
163,504 168,895 176,956 182,554 175,278
164,109 169,526 177,622 183,245 175,943
164,714 170,157 178,287 183,935 176,608
165,320 170,788 178,952 184,626 177,273
165,925 171,419 179,617 185,317 177,938
166,530 172,050 180,282 186,007 178,603
167,136 172,680 180,947 186,698 179,268
167,741 173,311 181,612 187,389 179,933
168,347 173,942 182,277 188,079 180,598
168,952 174,573 182,942 188,770 181,263
169,557 175,204 183,607 189,460 181,928
170,163 175,835 184,272 190,151 182,593
170,768 176,466 184,937 190,842 183,258
171,373 177,097 185,602 191,532 183,923
171,979 177,728 186,267 192,223 184,588
172,584 178,359 186,932 192,914 185,253
173,190 178,990 187,597 193,604 185,919
173,795 179,621 188,263 194,295 186,584
174,400 180,252 188,928 194,986 187,249
175,006 180,883 189,593 195,676 187,914
175,611 181,514 190,258 196,367 188,579



Grapevine Lake
Pan Evaporation
inches
2.82
2.83
2.84
2.85
2.86
2.87
2.88
2.89
2.90
291
2.92
2.93
2.94
2.95
2.96
2.97
2.98
2.99
3.00
3.01
3.02
3.03
3.04
3.05
3.06
3.07
3.08
3.09
3.10
3.11
3.12
3.13

Make-up Groundwater Required, gallons

January

February

March

April

May

179,513
180,144
180,775
181,406
182,037
182,668
183,299
183,930
184,561
185,192
185,823
186,454
187,085
187,716
188,347
188,978
189,609
190,239
190,870
191,501
192,132
192,763
193,394
194,025
194,656
195,287
195,918
196,549
197,180
197,811
198,442
199,073

172,323
172,929
173,534
174,139
174,745
175,350
175,956
176,561
177,166
177,772
178,377
178,982
179,588
180,193
180,799
181,404
182,009
182,615
183,220
183,825
184,431
185,036
185,642
186,247
186,852
187,458
188,063
188,668
189,274
189,879
190,485
191,090

170,997
171,594
172,191
172,788
173,385
173,982
174,578
175,175
175,772
176,369
176,966
177,563
178,160
178,756
179,353
179,950
180,547
181,144
181,741
182,337
182,934
183,531
184,128
184,725
185,322
185,919
186,515
187,112
187,709
188,306
188,903
189,500

166,948
167,528
168,108
168,688
169,267
169,847
170,427
171,007
171,587
172,166
172,746
173,326
173,906
174,485
175,065
175,645
176,225
176,805
177,384
177,964
178,544
179,124
179,704
180,283
180,863
181,443
182,023
182,603
183,182
183,762
184,342
184,922

150,643
151,164
151,684
152,204
152,724
153,244
153,764
154,284
154,804
155,324
155,845
156,365
156,885
157,405
157,925
158,445
158,965
159,485
160,005
160,526
161,046
161,566
162,086
162,606
163,126
163,646
164,166
164,686
165,207
165,727
166,247
166,767

June
168,742
169,321
169,901
170,481
171,061
171,641
172,220
172,800
173,380
173,960
174,540
175,119
175,699
176,279
176,859
177,439
178,018
178,598
179,178
179,758
180,338
180,917
181,497
182,077
182,657
183,237
183,816
184,396
184,976
185,556
186,135
186,715

July
174,326

174,922
175,519
176,116
176,713
177,310
177,907
178,504
179,100
179,697
180,294
180,891
181,488
182,085
182,682
183,278
183,875
184,472
185,069
185,666
186,263
186,860
187,456
188,053
188,650
189,247
189,844
190,441
191,037
191,634
192,231
192,828

August September  October November December
176,216 182,145 190,923 197,058 189,244
176,822 182,776 191,588 197,748 189,909
177,427 183,407 192,253 198,439 190,574
178,033 184,038 192,918 199,129 191,239
178,638 184,669 193,583 199,820 191,904
179,243 185,300 194,248 200,511 192,569
179,849 185,931 194,913 201,201 193,234
180,454 186,561 195,578 201,892 193,899
181,059 187,192 196,243 202,583 194,564
181,665 187,823 196,908 203,273 195,229
182,270 188,454 197,573 203,964 195,894
182,876 189,085 198,238 204,655 196,560
183,481 189,716 198,904 205,345 197,225
184,086 190,347 199,569 206,036 197,890
184,692 190,978 200,234 206,726 198,555
185,297 191,609 200,899 207,417 199,220
185,902 192,240 201,564 208,108 199,885
186,508 192,871 202,229 208,798 200,550
187,113 193,502 202,894 209,489 201,215
187,719 194,133 203,559 210,180 201,880
188,324 194,764 204,224 210,870 202,545
188,929 195,395 204,889 211,561 203,210
189,535 196,026 205,554 212,252 203,875
190,140 196,657 206,219 212,942 204,540
190,746 197,288 206,884 213,633 205,205
191,351 197,919 207,549 214,324 205,870
191,956 198,550 208,214 215,014 206,535
192,562 199,181 208,879 215,705 207,201
193,167 199,812 209,545 216,395 207,866
193,772 200,443 210,210 217,086 208,531
194,378 201,073 210,875 217,777 209,196
194,983 201,704 211,540 218,467 209,861



Grapevine Lake
Pan Evaporation
inches
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.22
3.23
3.24
3.25
3.26
3.27
3.28
3.29
3.30
3.31
3.32
3.33
3.34
3.35
3.36
3.37
3.38
3.39
3.40
3.41
3.42
343
3.44
3.45

Make-up Groundwater Required, gallons

January

February

March

April

May

199,704
200,335
200,966
201,597
202,228
202,859
203,490
204,120
204,751
205,382
206,013
206,644
207,275
207,906
208,537
209,168
209,799
210,430
211,061
211,692
212,323
212,954
213,585
214,216
214,847
215,478
216,109
216,740
217,371
218,002
218,632
219,263

191,695
192,301
192,906
193,511
194,117
194,722
195,328
195,933
196,538
197,144
197,749
198,354
198,960
199,565
200,171
200,776
201,381
201,987
202,592
203,197
203,803
204,408
205,014
205,619
206,224
206,830
207,435
208,041
208,646
209,251
209,857
210,462

190,097
190,693
191,290
191,887
192,484
193,081
193,678
194,275
194,871
195,468
196,065
196,662
197,259
197,856
198,452
199,049
199,646
200,243
200,840
201,437
202,034
202,630
203,227
203,824
204,421
205,018
205,615
206,212
206,808
207,405
208,002
208,599

185,502
186,081
186,661
187,241
187,821
188,401
188,980
189,560
190,140
190,720
191,300
191,879
192,459
193,039
193,619
194,199
194,778
195,358
195,938
196,518
197,098
197,677
198,257
198,837
199,417
199,997
200,576
201,156
201,736
202,316
202,896
203,475

167,287
167,807
168,327
168,847
169,368
169,888
170,408
170,928
171,448
171,968
172,488
173,008
173,528
174,049
174,569
175,089
175,609
176,129
176,649
177,169
177,689
178,209
178,730
179,250
179,770
180,290
180,810
181,330
181,850
182,370
182,890
183,411

June
187,295
187,875
188,455
189,034
189,614
190,194
190,774
191,354
191,933
192,513
193,093
193,673
194,253
194,832
195,412
195,992
196,572
197,152
197,731
198,311
198,891
199,471
200,051
200,630
201,210
201,790
202,370
202,950
203,529
204,109
204,689
205,269

July
193,425

194,022
194,619
195,215
195,812
196,409
197,006
197,603
198,200
198,797
199,393
199,990
200,587
201,184
201,781
202,378
202,974
203,571
204,168
204,765
205,362
205,959
206,556
207,152
207,749
208,346
208,943
209,540
210,137
210,734
211,330
211,927

August September  October November December
195,589 202,335 212,205 219,158 210,526
196,194 202,966 212,870 219,849 211,191
196,799 203,597 213,535 220,539 211,856
197,405 204,228 214,200 221,230 212,521
198,010 204,859 214,865 221,921 213,186
198,615 205,490 215,530 222,611 213,851
199,221 206,121 216,195 223,302 214,516
199,826 206,752 216,860 223,993 215,181
200,432 207,383 217,525 224,683 215,846
201,037 208,014 218,190 225,374 216,511
201,642 208,645 218,855 226,064 217,176
202,248 209,276 219,520 226,755 217,842
202,853 209,907 220,186 227,446 218,507
203,458 210,538 220,851 228,136 219,172
204,064 211,169 221,516 228,827 219,837
204,669 211,800 222,181 229,518 220,502
205,275 212,431 222,846 230,208 221,167
205,880 213,062 223,511 230,899 221,832
206,485 213,693 224,176 231,590 222,497
207,091 214,324 224,841 232,280 223,162
207,696 214,955 225,506 232,971 223,827
208,301 215,585 226,171 233,661 224,492
208,907 216,216 226,836 234,352 225,157
209,512 216,847 227,501 235,043 225,822
210,118 217,478 228,166 235,733 226,487
210,723 218,109 228,831 236,424 227,152
211,328 218,740 229,496 237,115 227,817
211,934 219,371 230,161 237,805 228,483
212,539 220,002 230,827 238,496 229,148
213,144 220,633 231,492 239,187 229,813
213,750 221,264 232,157 239,877 230,478
214,355 221,895 232,822 240,568 231,143



Grapevine Lake
Pan Evaporation
inches
3.46
3.47
3.48
3.49
3.50
3.51
3.52
3.53
3.54
3.55
3.56
3.57
3.58
3.59
3.60
3.61
3.62
3.63
3.64
3.65
3.66
3.67
3.68
3.69
3.70
3.71
3.72
3.73
3.74
3.75
3.76
3.77

Make-up Groundwater Required, gallons

January

February

March

April

May

219,894
220,525
221,156
221,787
222,418
223,049
223,680
224,311
224,942
225,573
226,204
226,835
227,466
228,097
228,728
229,359
229,990
230,621
231,252
231,883
232,514
233,144
233,775
234,406
235,037
235,668
236,299
236,930
237,561
238,192
238,823
239,454

211,067
211,673
212,278
212,884
213,489
214,094
214,700
215,305
215,910
216,516
217,121
217,727
218,332
218,937
219,543
220,148
220,753
221,359
221,964
222,570
223,175
223,780
224,386
224,991
225,596
226,202
226,807
227,413
228,018
228,623
229,229
229,834

209,196
209,793
210,389
210,986
211,583
212,180
212,777
213,374
213,971
214,567
215,164
215,761
216,358
216,955
217,552
218,149
218,745
219,342
219,939
220,536
221,133
221,730
222,326
222,923
223,520
224,117
224,714
225,311
225,908
226,504
227,101
227,698

204,055
204,635
205,215
205,795
206,374
206,954
207,534
208,114
208,694
209,273
209,853
210,433
211,013
211,593
212,172
212,752
213,332
213,912
214,492
215,071
215,651
216,231
216,811
217,391
217,970
218,550
219,130
219,710
220,289
220,869
221,449
222,029

183,931
184,451
184,971
185,491
186,011
186,531
187,051
187,571
188,092
188,612
189,132
189,652
190,172
190,692
191,212
191,732
192,252
192,773
193,293
193,813
194,333
194,853
195,373
195,893
196,413
196,933
197,454
197,974
198,494
199,014
199,534
200,054

June
205,849
206,428
207,008
207,588
208,168
208,748
209,327
209,907
210,487
211,067
211,647
212,226
212,806
213,386
213,966
214,546
215,125
215,705
216,285
216,865
217,445
218,024
218,604
219,184
219,764
220,344
220,923
221,503
222,083
222,663
223,243
223,822

July
212,524

213,121
213,718
214,315
214,911
215,508
216,105
216,702
217,299
217,896
218,493
219,089
219,686
220,283
220,880
221,477
222,074
222,671
223,267
223,864
224,461
225,058
225,655
226,252
226,848
227,445
228,042
228,639
229,236
229,833
230,430
231,026

August September  October November December
214,961 222,526 233,487 241,259 231,808
215,566 223,157 234,152 241,949 232,473
216,171 223,788 234,817 242,640 233,138
216,777 224,419 235,482 243,330 233,803
217,382 225,050 236,147 244,021 234,468
217,987 225,681 236,812 244,712 235,133
218,593 226,312 237,477 245,402 235,798
219,198 226,943 238,142 246,093 236,463
219,804 227,574 238,807 246,784 237,128
220,409 228,205 239,472 247,474 237,793
221,014 228,836 240,137 248,165 238,458
221,620 229,467 240,802 248,856 239,124
222,225 230,097 241,468 249,546 239,789
222,830 230,728 242,133 250,237 240,454
223,436 231,359 242,798 250,928 241,119
224,041 231,990 243,463 251,618 241,784
224,647 232,621 244,128 252,309 242,449
225,252 233,252 244,793 252,999 243,114
225,857 233,883 245,458 253,690 243,779
226,463 234,514 246,123 254,381 244,444
227,068 235,145 246,788 255,071 245,109
227,673 235,776 247,453 255,762 245,774
228,279 236,407 248,118 256,453 246,439
228,884 237,038 248,783 257,143 247,104
229,490 237,669 249,448 257,834 247,769
230,095 238,300 250,113 258,525 248,434
230,700 238,931 250,778 259,215 249,099
231,306 239,562 251,443 259,906 249,764
231,911 240,193 252,108 260,596 250,430
232,517 240,824 252,774 261,287 251,095
233,122 241,455 253,439 261,978 251,760
233,727 242,086 254,104 262,668 252,425



Grapevine Lake
Pan Evaporation
inches
3.78
3.79
3.80
3.81
3.82
3.83
3.84
3.85
3.86
3.87
3.88
3.89
3.90
3.91
3.92
3.93
3.94
3.95
3.96
3.97
3.98
3.99
4.00
4.01
4.02
4.03
4.04
4.05
4.06
4.07
4.08
4.09

Make-up Groundwater Required, gallons

January

February

March

April

May

240,085
240,716
241,347
241,978
242,609
243,240
243,871
244,502
245,133
245,764
246,395
247,026
247,656
248,287
248,918
249,549
250,180
250,811
251,442
252,073
252,704
253,335
253,966
254,597
255,228
255,859
256,490
257,121
257,752
258,383
259,014
259,645

230,439
231,045
231,650
232,256
232,861
233,466
234,072
234,677
235,282
235,888
236,493
237,099
237,704
238,309
238,915
239,520
240,125
240,731
241,336
241,942
242,547
243,152
243,758
244,363
244,968
245,574
246,179
246,785
247,390
247,995
248,601
249,206

228,295
228,892
229,489
230,086
230,682
231,279
231,876
232,473
233,070
233,667
234,263
234,860
235,457
236,054
236,651
237,248
237,845
238,441
239,038
239,635
240,232
240,829
241,426
242,023
242,619
243,216
243,813
244,410
245,007
245,604
246,200
246,797

222,609
223,188
223,768
224,348
224,928
225,508
226,087
226,667
227,247
227,827
228,407
228,986
229,566
230,146
230,726
231,306
231,885
232,465
233,045
233,625
234,205
234,784
235,364
235,944
236,524
237,104
237,683
238,263
238,843
239,423
240,003
240,582

200,574
201,094
201,614
202,135
202,655
203,175
203,695
204,215
204,735
205,255
205,775
206,295
206,816
207,336
207,856
208,376
208,896
209,416
209,936
210,456
210,977
211,497
212,017
212,537
213,057
213,577
214,097
214,617
215,137
215,658
216,178
216,698

June
224,402
224,982
225,562
226,142
226,721
227,301
227,881
228,461
229,041
229,620
230,200
230,780
231,360
231,939
232,519
233,099
233,679
234,259
234,838
235,418
235,998
236,578
237,158
237,737
238,317
238,897
239,477
240,057
240,636
241,216
241,796
242,376

July
231,623

232,220
232,817
233,414
234,011
234,608
235,204
235,801
236,398
236,995
237,592
238,189
238,785
239,382
239,979
240,576
241,173
241,770
242,367
242,963
243,560
244,157
244,754
245,351
245,948
246,545
247,141
247,738
248,335
248,932
249,529
250,126

August September  October November December
234,333 242,717 254,769 263,359 253,090
234,938 243,348 255,434 264,050 253,755
235,543 243,979 256,099 264,740 254,420
236,149 244,609 256,764 265,431 255,085
236,754 245,240 257,429 266,122 255,750
237,360 245,871 258,094 266,812 256,415
237,965 246,502 258,759 267,503 257,080
238,570 247,133 259,424 268,194 257,745
239,176 247,764 260,089 268,884 258,410
239,781 248,395 260,754 269,575 259,075
240,386 249,026 261,419 270,265 259,740
240,992 249,657 262,084 270,956 260,405
241,597 250,288 262,749 271,647 261,071
242,203 250,919 263,415 272,337 261,736
242,808 251,550 264,080 273,028 262,401
243,413 252,181 264,745 273,719 263,066
244,019 252,812 265,410 274,409 263,731
244,624 253,443 266,075 275,100 264,396
245,229 254,074 266,740 275,791 265,061
245,835 254,705 267,405 276,481 265,726
246,440 255,336 268,070 277,172 266,391
247,046 255,967 268,735 277,863 267,056
247,651 256,598 269,400 278,553 267,721
248,256 257,229 270,065 279,244 268,386
248,862 257,860 270,730 279,934 269,051
249,467 258,490 271,395 280,625 269,716
250,072 259,121 272,060 281,316 270,381
250,678 259,752 272,725 282,006 271,046
251,283 260,383 273,390 282,697 271,712
251,889 261,014 274,056 283,388 272,377
252,494 261,645 274,721 284,078 273,042
253,099 262,276 275,386 284,769 273,707



Grapevine Lake
Pan Evaporation
inches
4.10
4.11
4.12
4.13
4.14
4.15
4.16
4.17
4.18
4.19
4.20
4.21
4.22
4.23
4.24
4.25
4.26
4.27
4.28
4.29
4.30
4.31
4.32
4.33
4.34
4.35
4.36
4.37
4.38
4.39
4.40
4.41

Make-up Groundwater Required, gallons

January

February

March

April

May

260,276
260,907
261,538
262,168
262,799
263,430
264,061
264,692
265,323
265,954
266,585
267,216
267,847
268,478
269,109
269,740
270,371
271,002
271,633
272,264
272,895
273,526
274,157
274,788
275,419
276,049
276,680
277,311
277,942
278,573
279,204
279,835

249,812
250,417
251,022
251,628
252,233
252,838
253,444
254,049
254,655
255,260
255,865
256,471
257,076
257,681
258,287
258,892
259,498
260,103
260,708
261,314
261,919
262,524
263,130
263,735
264,341
264,946
265,551
266,157
266,762
267,367
267,973
268,578

247,394
247,991
248,588
249,185
249,782
250,378
250,975
251,572
252,169
252,766
253,363
253,960
254,556
255,153
255,750
256,347
256,944
257,541
258,138
258,734
259,331
259,928
260,525
261,122
261,719
262,315
262,912
263,509
264,106
264,703
265,300
265,897

241,162
241,742
242,322
242,902
243,481
244,061
244,641
245,221
245,801
246,380
246,960
247,540
248,120
248,700
249,279
249,859
250,439
251,019
251,599
252,178
252,758
253,338
253,918
254,498
255,077
255,657
256,237
256,817
257,397
257,976
258,556
259,136

217,218
217,738
218,258
218,778
219,298
219,818
220,339
220,859
221,379
221,899
222,419
222,939
223,459
223,979
224,499
225,020
225,540
226,060
226,580
227,100
227,620
228,140
228,660
229,180
229,701
230,221
230,741
231,261
231,781
232,301
232,821
233,341

June
242,956
243,535
244,115
244,695
245,275
245,855
246,434
247,014
247,594
248,174
248,754
249,333
249,913
250,493
251,073
251,653
252,232
252,812
253,392
253,972
254,552
255,131
255,711
256,291
256,871
257,451
258,030
258,610
259,190
259,770
260,350
260,929

July
250,722

251,319
251,916
252,513
253,110
253,707
254,304
254,900
255,497
256,094
256,691
257,288
257,885
258,482
259,078
259,675
260,272
260,869
261,466
262,063
262,660
263,256
263,853
264,450
265,047
265,644
266,241
266,837
267,434
268,031
268,628
269,225

August September  October November December
253,705 262,907 276,051 285,460 274,372
254,310 263,538 276,716 286,150 275,037
254,915 264,169 277,381 286,841 275,702
255,521 264,800 278,046 287,531 276,367
256,126 265,431 278,711 288,222 277,032
256,732 266,062 279,376 288,913 277,697
257,337 266,693 280,041 289,603 278,362
257,942 267,324 280,706 290,294 279,027
258,548 267,955 281,371 290,985 279,692
259,153 268,586 282,036 291,675 280,357
259,758 269,217 282,701 292,366 281,022
260,364 269,848 283,366 293,057 281,687
260,969 270,479 284,031 293,747 282,353
261,575 271,110 284,697 294,438 283,018
262,180 271,741 285,362 295,129 283,683
262,785 272,372 286,027 295,819 284,348
263,391 273,002 286,692 296,510 285,013
263,996 273,633 287,357 297,200 285,678
264,601 274,264 288,022 297,891 286,343
265,207 274,895 288,687 298,582 287,008
265,812 275,526 289,352 299,272 287,673
266,418 276,157 290,017 299,963 288,338
267,023 276,788 290,682 300,654 289,003
267,628 277,419 291,347 301,344 289,668
268,234 278,050 292,012 302,035 290,333
268,839 278,681 292,677 302,726 290,998
269,444 279,312 293,342 303,416 291,663
270,050 279,943 294,007 304,107 292,328
270,655 280,574 294,672 304,798 292,994
271,261 281,205 295,338 305,488 293,659
271,866 281,836 296,003 306,179 294,324
272,471 282,467 296,668 306,869 294,989



Grapevine Lake
Pan Evaporation
inches
4.42
4.43
4.44
4.45
4.46
4.47
4.48
4.49
4.50
4.51
4.52
4.53
4.54
4.55
4.56
4.57
4.58
4.59
4.60
4.61
4.62
4.63
4.64
4.65
4.66
4.67
4.68
4.69
4.70
4.71
4.72
4.73

Make-up Groundwater Required, gallons

January

February

March

April

May

280,466
281,097
281,728
282,359
282,990
283,621
284,252
284,883
285,514
286,145
286,776
287,407
288,038
288,669
289,300
289,931
290,561
291,192
291,823
292,454
293,085
293,716
294,347
294,978
295,609
296,240
296,871
297,502
298,133
298,764
299,395
300,026

269,184
269,789
270,394
271,000
271,605
272,210
272,816
273,421
274,027
274,632
275,237
275,843
276,448
277,053
277,659
278,264
278,870
279,475
280,080
280,686
281,291
281,896
282,502
283,107
283,713
284,318
284,923
285,529
286,134
286,740
287,345
287,950

266,493
267,090
267,687
268,284
268,881
269,478
270,075
270,671
271,268
271,865
272,462
273,059
273,656
274,252
274,849
275,446
276,043
276,640
277,237
277,834
278,430
279,027
279,624
280,221
280,818
281,415
282,012
282,608
283,205
283,802
284,399
284,996

259,716
260,296
260,875
261,455
262,035
262,615
263,195
263,774
264,354
264,934
265,514
266,094
266,673
267,253
267,833
268,413
268,992
269,572
270,152
270,732
271,312
271,891
272,471
273,051
273,631
274,211
274,790
275,370
275,950
276,530
277,110
277,689

233,861
234,382
234,902
235,422
235,942
236,462
236,982
237,502
238,022
238,542
239,063
239,583
240,103
240,623
241,143
241,663
242,183
242,703
243,223
243,744
244,264
244,784
245,304
245,824
246,344
246,864
247,384
247,904
248,425
248,945
249,465
249,985

June
261,509
262,089
262,669
263,249
263,828
264,408
264,988
265,568
266,148
266,727
267,307
267,887
268,467
269,047
269,626
270,206
270,786
271,366
271,946
272,525
273,105
273,685
274,265
274,845
275,424
276,004
276,584
277,164
277,744
278,323
278,903
279,483

July
269,822

270,419
271,015
271,612
272,209
272,806
273,403
274,000
274,597
275,193
275,790
276,387
276,984
277,581
278,178
278,774
279,371
279,968
280,565
281,162
281,759
282,356
282,952
283,549
284,146
284,743
285,340
285,937
286,534
287,130
287,727
288,324

August September  October November December
273,077 283,098 297,333 307,560 295,654
273,682 283,729 297,998 308,251 296,319
274,288 284,360 298,663 308,941 296,984
274,893 284,991 299,328 309,632 297,649
275,498 285,622 299,993 310,323 298,314
276,104 286,253 300,658 311,013 298,979
276,709 286,884 301,323 311,704 299,644
277,314 287,514 301,988 312,395 300,309
277,920 288,145 302,653 313,085 300,974
278,525 288,776 303,318 313,776 301,639
279,131 289,407 303,983 314,467 302,304
279,736 290,038 304,648 315,157 302,969
280,341 290,669 305,313 315,848 303,635
280,947 291,300 305,979 316,538 304,300
281,552 291,931 306,644 317,229 304,965
282,157 292,562 307,309 317,920 305,630
282,763 293,193 307,974 318,610 306,295
283,368 293,824 308,639 319,301 306,960
283,974 294,455 309,304 319,992 307,625
284,579 295,086 309,969 320,682 308,290
285,184 295,717 310,634 321,373 308,955
285,790 296,348 311,299 322,064 309,620
286,395 296,979 311,964 322,754 310,285
287,000 297,610 312,629 323,445 310,950
287,606 298,241 313,294 324,135 311,615
288,211 298,872 313,959 324,826 312,280
288,817 299,503 314,624 325,517 312,945
289,422 300,134 315,289 326,207 313,610
290,027 300,765 315,954 326,898 314,276
290,633 301,396 316,619 327,589 314,941
291,238 302,026 317,285 328,279 315,606
291,843 302,657 317,950 328,970 316,271



Grapevine Lake
Pan Evaporation
inches
4.74
4.75
4.76
4.77
4.78
4.79
4.80
4.81
4.82
4.83
4.84
4.85
4.86
4.87
4.88
4.89
4.90
491
4.92
4.93
4.94
4.95
4.96
4.97
4.98
4.99
5.00
5.01
5.02
5.03
5.04
5.05

Make-up Groundwater Required, gallons

January

February

March

April

May

300,657
301,288
301,919
302,550
303,181
303,812
304,443
305,073
305,704
306,335
306,966
307,597
308,228
308,859
309,490
310,121
310,752
311,383
312,014
312,645
313,276
313,907
314,538
315,169
315,800
316,431
317,062
317,693
318,324
318,955
319,585
320,216

288,556
289,161
289,766
290,372
290,977
291,583
292,188
292,793
293,399
294,004
294,609
295,215
295,820
296,426
297,031
297,636
298,242
298,847
299,452
300,058
300,663
301,269
301,874
302,479
303,085
303,690
304,295
304,901
305,506
306,112
306,717
307,322

285,593
286,189
286,786
287,383
287,980
288,577
289,174
289,771
290,367
290,964
291,561
292,158
292,755
293,352
293,949
294,545
295,142
295,739
296,336
296,933
297,530
298,126
298,723
299,320
299,917
300,514
301,111
301,708
302,304
302,901
303,498
304,095

278,269
278,849
279,429
280,009
280,588
281,168
281,748
282,328
282,908
283,487
284,067
284,647
285,227
285,807
286,386
286,966
287,546
288,126
288,706
289,285
289,865
290,445
291,025
291,605
292,184
292,764
293,344
293,924
294,504
295,083
295,663
296,243

250,505
251,025
251,545
252,065
252,586
253,106
253,626
254,146
254,666
255,186
255,706
256,226
256,746
257,267
257,787
258,307
258,827
259,347
259,867
260,387
260,907
261,427
261,948
262,468
262,988
263,508
264,028
264,548
265,068
265,588
266,108
266,629

June
280,063
280,642
281,222
281,802
282,382
282,962
283,541
284,121
284,701
285,281
285,861
286,440
287,020
287,600
288,180
288,760
289,339
289,919
290,499
291,079
291,659
292,238
292,818
293,398
293,978
294,558
295,137
295,717
296,297
296,877
297,457
298,036

July
288,921

289,518
290,115
290,711
291,308
291,905
292,502
293,099
293,696
294,293
294,889
295,486
296,083
296,680
297,277
297,874
298,471
299,067
299,664
300,261
300,858
301,455
302,052
302,648
303,245
303,842
304,439
305,036
305,633
306,230
306,826
307,423

August September  October November December
292,449 303,288 318,615 329,661 316,936
293,054 303,919 319,280 330,351 317,601
293,660 304,550 319,945 331,042 318,266
294,265 305,181 320,610 331,733 318,931
294,870 305,812 321,275 332,423 319,596
295,476 306,443 321,940 333,114 320,261
296,081 307,074 322,605 333,804 320,926
296,686 307,705 323,270 334,495 321,591
297,292 308,336 323,935 335,186 322,256
297,897 308,967 324,600 335,876 322,921
298,503 309,598 325,265 336,567 323,586
299,108 310,229 325,930 337,258 324,251
299,713 310,860 326,595 337,948 324916
300,319 311,491 327,260 338,639 325,582
300,924 312,122 327,926 339,330 326,247
301,529 312,753 328,591 340,020 326,912
302,135 313,384 329,256 340,711 327,577
302,740 314,015 329,921 341,402 328,242
303,346 314,646 330,586 342,092 328,907
303,951 315,277 331,251 342,783 329,572
304,556 315,908 331,916 343,473 330,237
305,162 316,538 332,581 344,164 330,902
305,767 317,169 333,246 344,855 331,567
306,372 317,800 333,911 345,545 332,232
306,978 318,431 334,576 346,236 332,897
307,583 319,062 335,241 346,927 333,562
308,189 319,693 335,906 347,617 334,227
308,794 320,324 336,571 348,308 334,892
309,399 320,955 337,236 348,999 335,557
310,005 321,586 337,901 349,689 336,223
310,610 322,217 338,567 350,380 336,888
311,216 322,848 339,232 351,070 337,553



Grapevine Lake
Pan Evaporation
inches
5.06
5.07
5.08
5.09
5.10
5.11
5.12
5.13
5.14
5.15
5.16
5.17
5.18
5.19
5.20
5.21
5.22
5.23
5.24
5.25
5.26
5.27
5.28
5.29
5.30
5.31
5.32
5.33
5.34
5.35
5.36
5.37

Make-up Groundwater Required, gallons

January

February

March

April

May

320,847
321,478
322,109
322,740
323,371
324,002
324,633
325,264
325,895
326,526
327,157
327,788
328,419
329,050
329,681
330,312
330,943
331,574
332,205
332,836
333,467
334,097
334,728
335,359
335,990
336,621
337,252
337,883
338,514
339,145
339,776
340,407

307,928
308,533
309,138
309,744
310,349
310,955
311,560
312,165
312,771
313,376
313,981
314,587
315,192
315,798
316,403
317,008
317,614
318,219
318,824
319,430
320,035
320,641
321,246
321,851
322,457
323,062
323,667
324,273
324,878
325,484
326,089
326,694

304,692
305,289
305,886
306,482
307,079
307,676
308,273
308,870
309,467
310,063
310,660
311,257
311,854
312,451
313,048
313,645
314,241
314,838
315,435
316,032
316,629
317,226
317,823
318,419
319,016
319,613
320,210
320,807
321,404
322,000
322,597
323,194

296,823
297,403
297,982
298,562
299,142
299,722
300,302
300,881
301,461
302,041
302,621
303,201
303,780
304,360
304,940
305,520
306,100
306,679
307,259
307,839
308,419
308,999
309,578
310,158
310,738
311,318
311,898
312,477
313,057
313,637
314,217
314,796

267,149
267,669
268,189
268,709
269,229
269,749
270,269
270,789
271,310
271,830
272,350
272,870
273,390
273,910
274,430
274,950
275,470
275,991
276,511
277,031
271,551
278,071
278,591
279,111
279,631
280,151
280,672
281,192
281,712
282,232
282,752
283,272

June
298,616
299,196
299,776
300,356
300,935
301,515
302,095
302,675
303,255
303,834
304,414
304,994
305,574
306,154
306,733
307,313
307,893
308,473
309,053
309,632
310,212
310,792
311,372
311,952
312,531
313,111
313,691
314,271
314,851
315,430
316,010
316,590

July
308,020

308,617
309,214
309,811
310,408
311,004
311,601
312,198
312,795
313,392
313,989
314,585
315,182
315,779
316,376
316,973
317,570
318,167
318,763
319,360
319,957
320,554
321,151
321,748
322,345
322,941
323,538
324,135
324,732
325,329
325,926
326,523

August September  October November December
311,821 323,479 339,897 351,761 338,218
312,426 324,110 340,562 352,452 338,883
313,032 324,741 341,227 353,142 339,548
313,637 325,372 341,892 353,833 340,213
314,242 326,003 342,557 354,524 340,878
314,848 326,634 343,222 355,214 341,543
315,453 327,265 343,887 355,905 342,208
316,059 327,896 344,552 356,596 342,873
316,664 328,527 345,217 357,286 343,538
317,269 329,158 345,882 357,977 344,203
317,875 329,789 346,547 358,668 344,868
318,480 330,419 347,212 359,358 345,533
319,085 331,050 347,877 360,049 346,198
319,691 331,681 348,542 360,739 346,864
320,296 332,312 349,208 361,430 347,529
320,902 332,943 349,873 362,121 348,194
321,507 333,574 350,538 362,811 348,859
322,112 334,205 351,203 363,502 349,524
322,718 334,836 351,868 364,193 350,189
323,323 335,467 352,533 364,883 350,854
323,928 336,098 353,198 365,574 351,519
324,534 336,729 353,863 366,265 352,184
325,139 337,360 354,528 366,955 352,849
325,745 337,991 355,193 367,646 353,514
326,350 338,622 355,858 368,337 354,179
326,955 339,253 356,523 369,027 354,844
327,561 339,884 357,188 369,718 355,509
328,166 340,515 357,853 370,408 356,174
328,771 341,146 358,518 371,099 356,839
329,377 341,777 359,183 371,790 357,505
329,982 342,408 359,849 372,480 358,170
330,588 343,039 360,514 373,171 358,835



Grapevine Lake
Pan Evaporation
inches
5.38
5.39
5.40
5.41
5.42
5.43
5.44
5.45
5.46
5.47
5.48
5.49
5.50
5.51
5.52
5.53
5.54
5.55
5.56
5.57
5.58
5.59
5.60
5.61
5.62
5.63
5.64
5.65
5.66
5.67
5.68
5.69

Make-up Groundwater Required, gallons

January

February

March

April

May

341,038
341,669
342,300
342,931
343,562
344,193
344,824
345,455
346,086
346,717
347,348
347,979
348,609
349,240
349,871
350,502
351,133
351,764
352,395
353,026
353,657
354,288
354,919
355,550
356,181
356,812
357,443
358,074
358,705
359,336
359,967
360,598

327,300
327,905
328,511
329,116
329,721
330,327
330,932
331,537
332,143
332,748
333,354
333,959
334,564
335,170
335,775
336,380
336,986
337,591
338,197
338,802
339,407
340,013
340,618
341,223
341,829
342,434
343,040
343,645
344,250
344,856
345,461
346,066

323,791
324,388
324,985
325,582
326,178
326,775
327,372
327,969
328,566
329,163
329,760
330,356
330,953
331,550
332,147
332,744
333,341
333,938
334,534
335,131
335,728
336,325
336,922
337,519
338,115
338,712
339,309
339,906
340,503
341,100
341,697
342,293

315,376
315,956
316,536
317,116
317,695
318,275
318,855
319,435
320,015
320,594
321,174
321,754
322,334
322,914
323,493
324,073
324,653
325,233
325,813
326,392
326,972
327,552
328,132
328,712
329,291
329,871
330,451
331,031
331,611
332,190
332,770
333,350

283,792
284,312
284,832
285,353
285,873
286,393
286,913
287,433
287,953
288,473
288,993
289,513
290,034
290,554
291,074
291,594
292,114
292,634
293,154
293,674
294,195
294,715
295,235
295,755
296,275
296,795
297,315
297,835
298,355
298,876
299,396
299,916

June
317,170
317,750
318,329
318,909
319,489
320,069
320,649
321,228
321,808
322,388
322,968
323,548
324,127
324,707
325,287
325,867
326,446
327,026
327,606
328,186
328,766
329,345
329,925
330,505
331,085
331,665
332,244
332,824
333,404
333,984
334,564
335,143

July
327,119

327,716
328,313
328,910
329,507
330,104
330,700
331,297
331,894
332,491
333,088
333,685
334,282
334,878
335,475
336,072
336,669
337,266
337,863
338,460
339,056
339,653
340,250
340,847
341,444
342,041
342,637
343,234
343,831
344,428
345,025
345,622

August September  October November December
331,193 343,670 361,179 373,862 359,500
331,798 344,301 361,844 374,552 360,165
332,404 344,931 362,509 375,243 360,830
333,009 345,562 363,174 375,934 361,495
333,614 346,193 363,839 376,624 362,160
334,220 346,824 364,504 377,315 362,825
334,825 347,455 365,169 378,005 363,490
335,431 348,086 365,834 378,696 364,155
336,036 348,717 366,499 379,387 364,820
336,641 349,348 367,164 380,077 365,485
337,247 349,979 367,829 380,768 366,150
337,852 350,610 368,494 381,459 366,815
338,457 351,241 369,159 382,149 367,480
339,063 351,872 369,824 382,840 368,146
339,668 352,503 370,490 383,531 368,811
340,274 353,134 371,155 384,221 369,476
340,879 353,765 371,820 384,912 370,141
341,484 354,396 372,485 385,603 370,806
342,090 355,027 373,150 386,293 371,471
342,695 355,658 373,815 386,984 372,136
343,300 356,289 374,480 387,674 372,801
343,906 356,920 375,145 388,365 373,466
344,511 357,551 375,810 389,056 374,131
345,117 358,182 376,475 389,746 374,796
345,722 358,813 377,140 390,437 375,461
346,327 359,443 377,805 391,128 376,126
346,933 360,074 378,470 391,818 376,791
347,538 360,705 379,135 392,509 377,456
348,143 361,336 379,800 393,200 378,121
348,749 361,967 380,465 393,890 378,787
349,354 362,598 381,130 394,581 379,452
349,960 363,229 381,796 395,272 380,117



Grapevine Lake
Pan Evaporation
inches
5.70
5.71
5.72
5.73
5.74
5.75
5.76
5.77
5.78
5.79
5.80
5.81
5.82
5.83
5.84
5.85
5.86
5.87
5.88
5.89
5.90
5.91
5.92
5.93
5.94
5.95
5.96
5.97
5.98
5.99
6.00
6.01

Make-up Groundwater Required, gallons

January

February

March

April

May

361,229
361,860
362,490
363,121
363,752
364,383
365,014
365,645
366,276
366,907
367,538
368,169
368,800
369,431
370,062
370,693
371,324
371,955
372,586
373,217
373,848
374,479
375,110
375,741
376,372
377,002
377,633
378,264
378,895
379,526
380,157
380,788

346,672
347,277
347,883
348,488
349,093
349,699
350,304
350,909
351,515
352,120
352,726
353,331
353,936
354,542
355,147
355,752
356,358
356,963
357,569
358,174
358,779
359,385
359,990
360,595
361,201
361,806
362,412
363,017
363,622
364,228
364,833
365,438

342,890
343,487
344,084
344,681
345,278
345,875
346,471
347,068
347,665
348,262
348,859
349,456
350,052
350,649
351,246
351,843
352,440
353,037
353,634
354,230
354,827
355,424
356,021
356,618
357,215
357,812
358,408
359,005
359,602
360,199
360,796
361,393

333,930
334,510
335,089
335,669
336,249
336,829
337,409
337,988
338,568
339,148
339,728
340,308
340,887
341,467
342,047
342,627
343,207
343,786
344,366
344,946
345,526
346,106
346,685
347,265
347,845
348,425
349,005
349,584
350,164
350,744
351,324
351,904

300,436
300,956
301,476
301,996
302,516
303,036
303,557
304,077
304,597
305,117
305,637
306,157
306,677
307,197
307,717
308,238
308,758
309,278
309,798
310,318
310,838
311,358
311,878
312,398
312,919
313,439
313,959
314,479
314,999
315,519
316,039
316,559

June
335,723
336,303
336,883
337,463
338,042
338,622
339,202
339,782
340,362
340,941
341,521
342,101
342,681
343,261
343,840
344,420
345,000
345,580
346,160
346,739
347,319
347,899
348,479
349,059
349,638
350,218
350,798
351,378
351,958
352,537
353,117
353,697

July
346,219

346,815
347,412
348,009
348,606
349,203
349,800
350,397
350,993
351,590
352,187
352,784
353,381
353,978
354,574
355,171
355,768
356,365
356,962
357,559
358,156
358,752
359,349
359,946
360,543
361,140
361,737
362,334
362,930
363,527
364,124
364,721

August September  October November December
350,565 363,860 382,461 395,962 380,782
351,170 364,491 383,126 396,653 381,447
351,776 365,122 383,791 397,343 382,112
352,381 365,753 384,456 398,034 382,777
352,987 366,384 385,121 398,725 383,442
353,592 367,015 385,786 399,415 384,107
354,197 367,646 386,451 400,106 384,772
354,803 368,277 387,116 400,797 385,437
355,408 368,908 387,781 401,487 386,102
356,013 369,539 388,446 402,178 386,767
356,619 370,170 389,111 402,869 387,432
357,224 370,801 389,776 403,559 388,097
357,830 371,432 390,441 404,250 388,762
358,435 372,063 391,106 404,941 389,427
359,040 372,694 391,771 405,631 390,093
359,646 373,325 392,437 406,322 390,758
360,251 373,955 393,102 407,012 391,423
360,856 374,586 393,767 407,703 392,088
361,462 375,217 394,432 408,394 392,753
362,067 375,848 395,097 409,084 393,418
362,673 376,479 395,762 409,775 394,083
363,278 377,110 396,427 410,466 394,748
363,883 377,741 397,092 411,156 395,413
364,489 378,372 397,757 411,847 396,078
365,094 379,003 398,422 412,538 396,743
365,699 379,634 399,087 413,228 397,408
366,305 380,265 399,752 413,919 398,073
366,910 380,896 400,417 414,609 398,738
367,516 381,527 401,082 415,300 399,403
368,121 382,158 401,747 415,991 400,068
368,726 382,789 402,412 416,681 400,734
369,332 383,420 403,078 417,372 401,399



Grapevine Lake
Pan Evaporation
inches
6.02
6.03
6.04
6.05
6.06
6.07
6.08
6.09
6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17
6.18
6.19
6.20
6.21
6.22
6.23
6.24
6.25
6.26
6.27
6.28
6.29
6.30
6.31
6.32
6.33

Make-up Groundwater Required, gallons

January

February

March

April

May

381,419
382,050
382,681
383,312
383,943
384,574
385,205
385,836
386,467
387,098
387,729
388,360
388,991
389,622
390,253
390,884
391,514
392,145
392,776
393,407
394,038
394,669
395,300
395,931
396,562
397,193
397,824
398,455
399,086
399,717
400,348
400,979

366,044
366,649
367,255
367,860
368,465
369,071
369,676
370,282
370,887
371,492
372,098
372,703
373,308
373,914
374,519
375,125
375,730
376,335
376,941
377,546
378,151
378,757
379,362
379,968
380,573
381,178
381,784
382,389
382,994
383,600
384,205
384,811

361,989
362,586
363,183
363,780
364,377
364,974
365,571
366,167
366,764
367,361
367,958
368,555
369,152
369,749
370,345
370,942
371,539
372,136
372,733
373,330
373,926
374,523
375,120
375,717
376,314
376,911
377,508
378,104
378,701
379,298
379,895
380,492

352,483
353,063
353,643
354,223
354,803
355,382
355,962
356,542
357,122
357,702
358,281
358,861
359,441
360,021
360,601
361,180
361,760
362,340
362,920
363,499
364,079
364,659
365,239
365,819
366,398
366,978
367,558
368,138
368,718
369,297
369,877
370,457

317,079
317,600
318,120
318,640
319,160
319,680
320,200
320,720
321,240
321,760
322,281
322,801
323,321
323,841
324,361
324,881
325,401
325,921
326,441
326,962
327,482
328,002
328,522
329,042
329,562
330,082
330,602
331,122
331,643
332,163
332,683
333,203

June
354,277
354,857
355,436
356,016
356,596
357,176
357,756
358,335
358,915
359,495
360,075
360,655
361,234
361,814
362,394
362,974
363,554
364,133
364,713
365,293
365,873
366,453
367,032
367,612
368,192
368,772
369,352
369,931
370,511
371,091
371,671
372,251

July
365,318

365,915
366,511
367,108
367,705
368,302
368,899
369,496
370,093
370,689
371,286
371,883
372,480
373,077
373,674
374,271
374,867
375,464
376,061
376,658
377,255
377,852
378,448
379,045
379,642
380,239
380,836
381,433
382,030
382,626
383,223
383,820

August September  October November December
369,937 384,051 403,743 418,063 402,064
370,542 384,682 404,408 418,753 402,729
371,148 385,313 405,073 419,444 403,394
371,753 385,944 405,738 420,135 404,059
372,359 386,575 406,403 420,825 404,724
372,964 387,206 407,068 421,516 405,389
373,569 387,837 407,733 422,207 406,054
374,175 388,467 408,398 422,897 406,719
374,780 389,098 409,063 423,588 407,384
375,385 389,729 409,728 424,278 408,049
375,991 390,360 410,393 424,969 408,714
376,596 390,991 411,058 425,660 409,379
377,202 391,622 411,723 426,350 410,044
377,807 392,253 412,388 427,041 410,709
378,412 392,884 413,053 427,732 411,375
379,018 393,515 413,719 428,422 412,040
379,623 394,146 414,384 429,113 412,705
380,228 394,777 415,049 429,804 413,370
380,834 395,408 415,714 430,494 414,035
381,439 396,039 416,379 431,185 414,700
382,045 396,670 417,044 431,876 415,365
382,650 397,301 417,709 432,566 416,030
383,255 397,932 418,374 433,257 416,695
383,861 398,563 419,039 433,947 417,360
384,466 399,194 419,704 434,638 418,025
385,071 399,825 420,369 435,329 418,690
385,677 400,456 421,034 436,019 419,355
386,282 401,087 421,699 436,710 420,020
386,888 401,718 422,364 437,401 420,685
387,493 402,349 423,029 438,091 421,350
388,098 402,979 423,694 438,782 422,016
388,704 403,610 424,360 439,473 422,681



Grapevine Lake
Pan Evaporation
inches
6.34
6.35
6.36
6.37
6.38
6.39
6.40
6.41
6.42
6.43
6.44
6.45
6.46
6.47
6.48
6.49
6.50
6.51
6.52
6.53
6.54
6.55
6.56
6.57
6.58
6.59
6.60
6.61
6.62
6.63
6.64
6.65

Make-up Groundwater Required, gallons

January

February

March

April

May

401,610
402,241
402,872
403,503
404,134
404,765
405,396
406,026
406,657
407,288
407,919
408,550
409,181
409,812
410,443
411,074
411,705
412,336
412,967
413,598
414,229
414,860
415,491
416,122
416,753
417,384
418,015
418,646
419,277
419,908
420,538
421,169

385,416
386,021
386,627
387,232
387,837
388,443
389,048
389,654
390,259
390,864
391,470
392,075
392,680
393,286
393,891
394,497
395,102
395,707
396,313
396,918
397,523
398,129
398,734
399,340
399,945
400,550
401,156
401,761
402,366
402,972
403,577
404,183

381,089
381,686
382,282
382,879
383,476
384,073
384,670
385,267
385,863
386,460
387,057
387,654
388,251
388,848
389,445
390,041
390,638
391,235
391,832
392,429
393,026
393,623
394,219
394,816
395,413
396,010
396,607
397,204
397,800
398,397
398,994
399,591

371,037
371,617
372,196
372,776
373,356
373,936
374,516
375,095
375,675
376,255
376,835
377,415
377,994
378,574
379,154
379,734
380,314
380,893
381,473
382,053
382,633
383,213
383,792
384,372
384,952
385,532
386,112
386,691
387,271
387,851
388,431
389,011

333,723
334,243
334,763
335,283
335,804
336,324
336,844
337,364
337,884
338,404
338,924
339,444
339,964
340,485
341,005
341,525
342,045
342,565
343,085
343,605
344,125
344,645
345,166
345,686
346,206
346,726
347,246
347,766
348,286
348,806
349,326
349,847

June
372,830
373,410
373,990
374,570
375,149
375,729
376,309
376,889
377,469
378,048
378,628
379,208
379,788
380,368
380,947
381,527
382,107
382,687
383,267
383,846
384,426
385,006
385,586
386,166
386,745
387,325
387,905
388,485
389,065
389,644
390,224
390,804

July
384,417

385,014
385,611
386,208
386,804
387,401
387,998
388,595
389,192
389,789
390,385
390,982
391,579
392,176
392,773
393,370
393,967
394,563
395,160
395,757
396,354
396,951
397,548
398,145
398,741
399,338
399,935
400,532
401,129
401,726
402,323
402,919

August September  October November December
389,309 404,241 425,025 440,163 423,346
389,914 404,872 425,690 440,854 424,011
390,520 405,503 426,355 441,544 424,676
391,125 406,134 427,020 442,235 425,341
391,731 406,765 427,685 442,926 426,006
392,336 407,396 428,350 443,616 426,671
392,941 408,027 429,015 444,307 427,336
393,547 408,658 429,680 444,998 428,001
394,152 409,289 430,345 445,688 428,666
394,758 409,920 431,010 446,379 429,331
395,363 410,551 431,675 447,070 429,996
395,968 411,182 432,340 447,760 430,661
396,574 411,813 433,005 448,451 431,326
397,179 412,444 433,670 449,142 431,991
397,784 413,075 434,335 449,832 432,657
398,390 413,706 435,001 450,523 433,322
398,995 414,337 435,666 451,213 433,987
399,601 414,968 436,331 451,904 434,652
400,206 415,599 436,996 452,595 435,317
400,811 416,230 437,661 453,285 435,982
401,417 416,860 438,326 453,976 436,647
402,022 417,491 438,991 454,667 437,312
402,627 418,122 439,656 455,357 437,977
403,233 418,753 440,321 456,048 438,642
403,838 419,384 440,986 456,739 439,307
404,444 420,015 441,651 457,429 439,972
405,049 420,646 442,316 458,120 440,637
405,654 421,277 442,981 458,811 441,302
406,260 421,908 443,646 459,501 441,967
406,865 422,539 444,311 460,192 442,632
407,470 423,170 444,976 460,882 443,298
408,076 423,801 445,642 461,573 443,963



Grapevine Lake
Pan Evaporation
inches
6.66
6.67
6.68
6.69
6.70
6.71
6.72
6.73
6.74
6.75
6.76
6.77
6.78
6.79
6.80
6.81
6.82
6.83
6.84
6.85
6.86
6.87
6.88
6.89
6.90
6.91
6.92
6.93
6.94
6.95
6.96
6.97

Make-up Groundwater Required, gallons

January

February

March

April

May

421,800
422,431
423,062
423,693
424,324
424,955
425,586
426,217
426,848
427,479
428,110
428,741
429,372
430,003
430,634
431,265
431,896
432,527
433,158
433,789
434,419
435,050
435,681
436,312
436,943
437,574
438,205
438,836
439,467
440,098
440,729
441,360

404,788
405,393
405,999
406,604
407,209
407,815
408,420
409,026
409,631
410,236
410,842
411,447
412,053
412,658
413,263
413,869
414,474
415,079
415,685
416,290
416,896
417,501
418,106
418,712
419,317
419,922
420,528
421,133
421,739
422,344
422,949
423,555

400,188
400,785
401,382
401,978
402,575
403,172
403,769
404,366
404,963
405,560
406,156
406,753
407,350
407,947
408,544
409,141
409,738
410,334
410,931
411,528
412,125
412,722
413,319
413,915
414,512
415,109
415,706
416,303
416,900
417,497
418,093
418,690

389,590
390,170
390,750
391,330
391,910
392,489
393,069
393,649
394,229
394,809
395,388
395,968
396,548
397,128
397,708
398,287
398,867
399,447
400,027
400,607
401,186
401,766
402,346
402,926
403,506
404,085
404,665
405,245
405,825
406,405
406,984
407,564

350,367
350,887
351,407
351,927
352,447
352,967
353,487
354,007
354,528
355,048
355,568
356,088
356,608
357,128
357,648
358,168
358,688
359,209
359,729
360,249
360,769
361,289
361,809
362,329
362,849
363,369
363,890
364,410
364,930
365,450
365,970
366,490

June
391,384
391,964
392,543
393,123
393,703
394,283
394,863
395,442
396,022
396,602
397,182
397,762
398,341
398,921
399,501
400,081
400,661
401,240
401,820
402,400
402,980
403,560
404,139
404,719
405,299
405,879
406,459
407,038
407,618
408,198
408,778
409,358

July
403,516

404,113
404,710
405,307
405,904
406,500
407,097
407,694
408,291
408,888
409,485
410,082
410,678
411,275
411,872
412,469
413,066
413,663
414,260
414,856
415,453
416,050
416,647
417,244
417,841
418,437
419,034
419,631
420,228
420,825
421,422
422,019

August September  October November December
408,681 424,432 446,307 462,264 444,628
409,287 425,063 446,972 462,954 445,293
409,892 425,694 447,637 463,645 445,958
410,497 426,325 448,302 464,336 446,623
411,103 426,956 448,967 465,026 447,288
411,708 427,587 449,632 465,717 447,953
412,313 428,218 450,297 466,408 448,618
412,919 428,849 450,962 467,098 449,283
413,524 429,480 451,627 467,789 449,948
414,130 430,111 452,292 468,479 450,613
414,735 430,742 452,957 469,170 451,278
415,340 431,372 453,622 469,861 451,943
415,946 432,003 454,287 470,551 452,608
416,551 432,634 454,952 471,242 453,273
417,156 433,265 455,617 471,933 453,938
417,762 433,896 456,282 472,623 454,604
418,367 434,527 456,948 473,314 455,269
418,973 435,158 457,613 474,005 455,934
419,578 435,789 458,278 474,695 456,599
420,183 436,420 458,943 475,386 457,264
420,789 437,051 459,608 476,077 457,929
421,394 437,682 460,273 476,767 458,594
421,999 438,313 460,938 477,458 459,259
422,605 438,944 461,603 478,148 459,924
423,210 439,575 462,268 478,839 460,589
423,816 440,206 462,933 479,530 461,254
424,421 440,837 463,598 480,220 461,919
425,026 441,468 464,263 480,911 462,584
425,632 442,099 464,928 481,602 463,249
426,237 442,730 465,593 482,292 463,914
426,842 443,361 466,258 482,983 464,579
427,448 443,992 466,923 483,674 465,245



Grapevine Lake
Pan Evaporation
inches
6.98
6.99
7.00
7.01
7.02
7.03
7.04
7.05
7.06
7.07
7.08
7.09
7.10
7.11
7.12
7.13
7.14
7.15
7.16
7.17
7.18
7.19
7.20
7.21
7.22
7.23
7.24
7.25
7.26
7.27
7.28
7.29

Make-up Groundwater Required, gallons

January

February

March

April

May

441,991
442,622
443,253
443,884
444,515
445,146
445,777
446,408
447,039
447,670
448,301
448,931
449,562
450,193
450,824
451,455
452,086
452,717
453,348
453,979
454,610
455,241
455,872
456,503
457,134
457,765
458,396
459,027
459,658
460,289
460,920
461,551

424,160
424,765
425,371
425,976
426,582
427,187
427,792
428,398
429,003
429,608
430,214
430,819
431,425
432,030
432,635
433,241
433,846
434,451
435,057
435,662
436,268
436,873
437,478
438,084
438,689
439,294
439,900
440,505
441,111
441,716
442,321
442,927

419,287
419,884
420,481
421,078
421,675
422,271
422,868
423,465
424,062
424,659
425,256
425,852
426,449
427,046
427,643
428,240
428,837
429,434
430,030
430,627
431,224
431,821
432,418
433,015
433,612
434,208
434,805
435,402
435,999
436,596
437,193
437,789

408,144
408,724
409,303
409,883
410,463
411,043
411,623
412,202
412,782
413,362
413,942
414,522
415,101
415,681
416,261
416,841
417,421
418,000
418,580
419,160
419,740
420,320
420,899
421,479
422,059
422,639
423,219
423,798
424,378
424,958
425,538
426,118

367,010
367,530
368,050
368,571
369,091
369,611
370,131
370,651
371,171
371,691
372,211
372,731
373,252
373,772
374,292
374,812
375,332
375,852
376,372
376,892
377,413
377,933
378,453
378,973
379,493
380,013
380,533
381,053
381,573
382,094
382,614
383,134

June
409,937
410,517
411,097
411,677
412,257
412,836
413,416
413,996
414,576
415,156
415,735
416,315
416,895
417,475
418,055
418,634
419,214
419,794
420,374
420,953
421,533
422,113
422,693
423,273
423,852
424,432
425,012
425,592
426,172
426,751
427,331
427,911

July
422,615

423,212
423,809
424,406
425,003
425,600
426,197
426,793
427,390
427,987
428,584
429,181
429,778
430,374
430,971
431,568
432,165
432,762
433,359
433,956
434,552
435,149
435,746
436,343
436,940
437,537
438,134
438,730
439,327
439,924
440,521
441,118

August September  October November December
428,053 444,623 467,589 484,364 465,910
428,659 445,254 468,254 485,055 466,575
429,264 445,884 468,919 485,746 467,240
429,869 446,515 469,584 486,436 467,905
430,475 447,146 470,249 487,127 468,570
431,080 447,777 470,914 487,817 469,235
431,685 448,408 471,579 488,508 469,900
432,291 449,039 472,244 489,199 470,565
432,896 449,670 472,909 489,889 471,230
433,502 450,301 473,574 490,580 471,895
434,107 450,932 474,239 491,271 472,560
434,712 451,563 474,904 491,961 473,225
435,318 452,194 475,569 492,652 473,890
435,923 452,825 476,234 493,343 474,555
436,529 453,456 476,899 494,033 475,220
437,134 454,087 477,564 494,724 475,886
437,739 454,718 478,230 495,414 476,551
438,345 455,349 478,895 496,105 477,216
438,950 455,980 479,560 496,796 477,881
439,555 456,611 480,225 497,486 478,546
440,161 457,242 480,890 498,177 479,211
440,766 457,873 481,555 498,868 479,876
441,372 458,504 482,220 499,558 480,541
441,977 459,135 482,885 500,249 481,206
442,582 459,766 483,550 500,940 481,871
443,188 460,396 484,215 501,630 482,536
443,793 461,027 484,880 502,321 483,201
444,398 461,658 485,545 503,012 483,866
445,004 462,289 486,210 503,702 484,531
445,609 462,920 486,875 504,393 485,196
446,215 463,551 487,540 505,083 485,861
446,820 464,182 488,205 505,774 486,527



Grapevine Lake
Pan Evaporation
inches
7.30
7.31
7.32
7.33
7.34
7.35
7.36
7.37
7.38
7.39
7.40
7.41
7.42
7.43
7.44
7.45
7.46
7.47
7.48
7.49
7.50
7.51
7.52
7.53
7.54
7.55
7.56
7.57
7.58
7.59
7.60
7.61

Make-up Groundwater Required, gallons

January

February

March

April

May

462,182
462,813
463,443
464,074
464,705
465,336
465,967
466,598
467,229
467,860
468,491
469,122
469,753
470,384
471,015
471,646
472,277
472,908
473,539
474,170
474,801
475,432
476,063
476,694
477,325
477,955
478,586
479,217
479,848
480,479
481,110
481,741

443,532
444,137
444,743
445,348
445,954
446,559
447,164
447,770
448,375
448,980
449,586
450,191
450,797
451,402
452,007
452,613
453,218
453,824
454,429
455,034
455,640
456,245
456,850
457,456
458,061
458,667
459,272
459,877
460,483
461,088
461,693
462,299

438,386
438,983
439,580
440,177
440,774
441,371
441,967
442,564
443,161
443,758
444,355
444,952
445,549
446,145
446,742
447,339
447,936
448,533
449,130
449,726
450,323
450,920
451,517
452,114
452,711
453,308
453,904
454,501
455,098
455,695
456,292
456,889

426,697
427,277
427,857
428,437
429,017
429,596
430,176
430,756
431,336
431,916
432,495
433,075
433,655
434,235
434,815
435,394
435,974
436,554
437,134
437,714
438,293
438,873
439,453
440,033
440,613
441,192
441,772
442,352
442,932
443,512
444,091
444,671

383,654
384,174
384,694
385,214
385,734
386,254
386,775
387,295
387,815
388,335
388,855
389,375
389,895
390,415
390,935
391,456
391,976
392,496
393,016
393,536
394,056
394,576
395,096
395,616
396,137
396,657
397,177
397,697
398,217
398,737
399,257
399,777

June
428,491
429,071
429,650
430,230
430,810
431,390
431,970
432,549
433,129
433,709
434,289
434,869
435,448
436,028
436,608
437,188
437,768
438,347
438,927
439,507
440,087
440,667
441,246
441,826
442,406
442,986
443,566
444,145
444,725
445,305
445,885
446,465

July
441,715

442,311
442,908
443,505
444,102
444,699
445,296
445,893
446,489
447,086
447,683
448,280
448,877
449,474
450,071
450,667
451,264
451,861
452,458
453,055
453,652
454,248
454,845
455,442
456,039
456,636
457,233
457,830
458,426
459,023
459,620
460,217

August September  October November December
447,425 464,813 488,871 506,465 487,192
448,031 465,444 489,536 507,155 487,857
448,636 466,075 490,201 507,846 488,522
449,241 466,706 490,866 508,537 489,187
449,847 467,337 491,531 509,227 489,852
450,452 467,968 492,196 509,918 490,517
451,058 468,599 492,861 510,609 491,182
451,663 469,230 493,526 511,299 491,847
452,268 469,861 494,191 511,990 492,512
452,874 470,492 494,856 512,681 493,177
453,479 471,123 495,521 513,371 493,842
454,084 471,754 496,186 514,062 494,507
454,690 472,385 496,851 514,752 495,172
455,295 473,016 497,516 515,443 495,837
455,901 473,647 498,181 516,134 496,502
456,506 474,278 498,846 516,824 497,168
457,111 474,908 499,512 517,515 497,833
457,717 475,539 500,177 518,206 498,498
458,322 476,170 500,842 518,896 499,163
458,927 476,801 501,507 519,587 499,828
459,533 477,432 502,172 520,278 500,493
460,138 478,063 502,837 520,968 501,158
460,744 478,694 503,502 521,659 501,823
461,349 479,325 504,167 522,350 502,488
461,954 479,956 504,832 523,040 503,153
462,560 480,587 505,497 523,731 503,818
463,165 481,218 506,162 524,421 504,483
463,770 481,849 506,827 525,112 505,148
464,376 482,480 507,492 525,803 505,813
464,981 483,111 508,157 526,493 506,478
465,587 483,742 508,822 527,184 507,143
466,192 484,373 509,487 527,875 507,809



Grapevine Lake
Pan Evaporation
inches
7.62
7.63
7.64
7.65
7.66
7.67
7.68
7.69
7.70
7.71
7.72
7.73
7.74
7.75
7.76
7.77
7.78
7.79
7.80
7.81
7.82
7.83
7.84
7.85
7.86
7.87
7.88
7.89
7.90
7.91
7.92
7.93

Make-up Groundwater Required, gallons

January

February

March

April

May

482,372
483,003
483,634
484,265
484,896
485,527
486,158
486,789
487,420
488,051
488,682
489,313
489,944
490,575
491,206
491,837
492,467
493,098
493,729
494,360
494,991
495,622
496,253
496,884
497,515
498,146
498,777
499,408
500,039
500,670
501,301
501,932

462,904
463,510
464,115
464,720
465,326
465,931
466,536
467,142
467,747
468,353
468,958
469,563
470,169
470,774
471,379
471,985
472,590
473,196
473,801
474,406
475,012
475,617
476,222
476,828
477,433
478,039
478,644
479,249
479,855
480,460
481,065
481,671

457,486
458,082
458,679
459,276
459,873
460,470
461,067
461,663
462,260
462,857
463,454
464,051
464,648
465,245
465,841
466,438
467,035
467,632
468,229
468,826
469,423
470,019
470,616
471,213
471,810
472,407
473,004
473,601
474,197
474,794
475,391
475,988

445,251
445,831
446,411
446,990
447,570
448,150
448,730
449,310
449,889
450,469
451,049
451,629
452,209
452,788
453,368
453,948
454,528
455,108
455,687
456,267
456,847
457,427
458,006
458,586
459,166
459,746
460,326
460,905
461,485
462,065
462,645
463,225

400,297
400,818
401,338
401,858
402,378
402,898
403,418
403,938
404,458
404,978
405,499
406,019
406,539
407,059
407,579
408,099
408,619
409,139
409,659
410,180
410,700
411,220
411,740
412,260
412,780
413,300
413,820
414,340
414,861
415,381
415,901
416,421

June
447,044
447,624
448,204
448,784
449,364
449,943
450,523
451,103
451,683
452,263
452,842
453,422
454,002
454,582
455,162
455,741
456,321
456,901
457,481
458,061
458,640
459,220
459,800
460,380
460,960
461,539
462,119
462,699
463,279
463,859
464,438
465,018

July
460,814

461,411
462,008
462,604
463,201
463,798
464,395
464,992
465,589
466,185
466,782
467,379
467,976
468,573
469,170
469,767
470,363
470,960
471,557
472,154
472,751
473,348
473,945
474,541
475,138
475,735
476,332
476,929
477,526
478,123
478,719
479,316

August September  October November December
466,797 485,004 510,153 528,565 508,474
467,403 485,635 510,818 529,256 509,139
468,008 486,266 511,483 529,947 509,804
468,613 486,897 512,148 530,637 510,469
469,219 487,528 512,813 531,328 511,134
469,824 488,159 513,478 532,018 511,799
470,430 488,789 514,143 532,709 512,464
471,035 489,420 514,808 533,400 513,129
471,640 490,051 515,473 534,090 513,794
472,246 490,682 516,138 534,781 514,459
472,851 491,313 516,803 535,472 515,124
473,456 491,944 517,468 536,162 515,789
474,062 492,575 518,133 536,853 516,454
474,667 493,206 518,798 537,544 517,119
475,273 493,837 519,463 538,234 517,784
475,878 494,468 520,128 538,925 518,450
476,483 495,099 520,793 539,616 519,115
477,089 495,730 521,459 540,306 519,780
477,694 496,361 522,124 540,997 520,445
478,300 496,992 522,789 541,687 521,110
478,905 497,623 523,454 542,378 521,775
479,510 498,254 524,119 543,069 522,440
480,116 498,885 524,784 543,759 523,105
480,721 499,516 525,449 544,450 523,770
481,326 500,147 526,114 545,141 524,435
481,932 500,778 526,779 545,831 525,100
482,537 501,409 527,444 546,522 525,765
483,143 502,040 528,109 547,213 526,430
483,748 502,671 528,774 547,903 527,095
484,353 503,301 529,439 548,594 527,760
484,959 503,932 530,104 549,285 528,425
485,564 504,563 530,769 549,975 529,090



Grapevine Lake
Pan Evaporation
inches
7.94
7.95
7.96
7.97
7.98
7.99
8.00
8.01
8.02
8.03
8.04
8.05
8.06
8.07
8.08
8.09
8.10
8.11
8.12
8.13
8.14
8.15
8.16
8.17
8.18
8.19
8.20
8.21
8.22
8.23
8.24
8.25

Make-up Groundwater Required, gallons

January

February

March

April

May

502,563
503,194
503,825
504,456
505,087
505,718
506,348
506,979
507,610
508,241
508,872
509,503
510,134
510,765
511,396
512,027
512,658
513,289
513,920
514,551
515,182
515,813
516,444
517,075
517,706
518,337
518,968
519,599
520,230
520,860
521,491
522,122

482,276
482,882
483,487
484,092
484,698
485,303
485,908
486,514
487,119
487,725
488,330
488,935
489,541
490,146
490,752
491,357
491,962
492,568
493,173
493,778
494,384
494,989
495,595
496,200
496,805
497,411
498,016
498,621
499,227
499,832
500,438
501,043

476,585
477,182
477,778
478,375
478,972
479,569
480,166
480,763
481,360
481,956
482,553
483,150
483,747
484,344
484,941
485,538
486,134
486,731
487,328
487,925
488,522
489,119
489,715
490,312
490,909
491,506
492,103
492,700
493,297
493,893
494,490
495,087

463,804
464,384
464,964
465,544
466,124
466,703
467,283
467,863
468,443
469,023
469,602
470,182
470,762
471,342
471,922
472,501
473,081
473,661
474,241
474,821
475,400
475,980
476,560
477,140
477,720
478,299
478,879
479,459
480,039
480,619
481,198
481,778

416,941
417,461
417,981
418,501
419,022
419,542
420,062
420,582
421,102
421,622
422,142
422,662
423,182
423,703
424,223
424,743
425,263
425,783
426,303
426,823
427,343
427,863
428,384
428,904
429,424
429,944
430,464
430,984
431,504
432,024
432,544
433,065

June
465,598
466,178
466,758
467,337
467,917
468,497
469,077
469,656
470,236
470,816
471,396
471,976
472,555
473,135
473,715
474,295
474,875
475,454
476,034
476,614
477,194
477,774
478,353
478,933
479,513
480,093
480,673
481,252
481,832
482,412
482,992
483,572

July
479,913

480,510
481,107
481,704
482,300
482,897
483,494
484,091
484,688
485,285
485,882
486,478
487,075
487,672
488,269
488,866
489,463
490,060
490,656
491,253
491,850
492,447
493,044
493,641
494,237
494,834
495,431
496,028
496,625
497,222
497,819
498,415

August September  October November December
486,169 505,194 531,434 550,666 529,756
486,775 505,825 532,100 551,356 530,421
487,380 506,456 532,765 552,047 531,086
487,986 507,087 533,430 552,738 531,751
488,591 507,718 534,095 553,428 532,416
489,196 508,349 534,760 554,119 533,081
489,802 508,980 535,425 554,810 533,746
490,407 509,611 536,090 555,500 534,411
491,012 510,242 536,755 556,191 535,076
491,618 510,873 537,420 556,882 535,741
492,223 511,504 538,085 557,572 536,406
492,829 512,135 538,750 558,263 537,071
493,434 512,766 539,415 558,953 537,736
494,039 513,397 540,080 559,644 538,401
494,645 514,028 540,745 560,335 539,066
495,250 514,659 541,410 561,025 539,731
495,855 515,290 542,075 561,716 540,397
496,461 515,921 542,741 562,407 541,062
497,066 516,552 543,406 563,097 541,727
497,672 517,183 544,071 563,788 542,392
498,277 517,813 544,736 564,479 543,057
498,882 518,444 545,401 565,169 543,722
499,488 519,075 546,066 565,860 544,387
500,093 519,706 546,731 566,551 545,052
500,698 520,337 547,396 567,241 545,717
501,304 520,968 548,061 567,932 546,382
501,909 521,599 548,726 568,622 547,047
502,515 522,230 549,391 569,313 547,712
503,120 522,861 550,056 570,004 548,377
503,725 523,492 550,721 570,694 549,042
504,331 524,123 551,386 571,385 549,707
504,936 524,754 552,051 572,076 550,372



Grapevine Lake
Pan Evaporation
inches
8.26
8.27
8.28
8.29
8.30
8.31
8.32
8.33
8.34
8.35
8.36
8.37
8.38
8.39
8.40
8.41
8.42
8.43
8.44
8.45
8.46
8.47
8.48
8.49
8.50
8.51
8.52
8.53
8.54
8.55
8.56
8.57

Make-up Groundwater Required, gallons

January

February

March

April

May

522,753
523,384
524,015
524,646
525,277
525,908
526,539
527,170
527,801
528,432
529,063
529,694
530,325
530,956
531,587
532,218
532,849
533,480
534,111
534,742
535,372
536,003
536,634
537,265
537,896
538,527
539,158
539,789
540,420
541,051
541,682
542,313

501,648
502,254
502,859
503,464
504,070
504,675
505,281
505,886
506,491
507,097
507,702
508,307
508,913
509,518
510,124
510,729
511,334
511,940
512,545
513,150
513,756
514,361
514,967
515,572
516,177
516,783
517,388
517,993
518,599
519,204
519,810
520,415

495,684
496,281
496,878
497,475
498,071
498,668
499,265
499,862
500,459
501,056
501,652
502,249
502,846
503,443
504,040
504,637
505,234
505,830
506,427
507,024
507,621
508,218
508,815
509,412
510,008
510,605
511,202
511,799
512,396
512,993
513,589
514,186

482,358
482,938
483,518
484,097
484,677
485,257
485,837
486,417
486,996
487,576
488,156
488,736
489,316
489,895
490,475
491,055
491,635
492,215
492,794
493,374
493,954
494,534
495,114
495,693
496,273
496,853
497,433
498,013
498,592
499,172
499,752
500,332

433,585
434,105
434,625
435,145
435,665
436,185
436,705
437,225
437,746
438,266
438,786
439,306
439,826
440,346
440,866
441,386
441,906
442,427
442,947
443,467
443,987
444,507
445,027
445,547
446,067
446,587
447,108
447,628
448,148
448,668
449,188
449,708

June
484,151
484,731
485,311
485,891
486,471
487,050
487,630
488,210
488,790
489,370
489,949
490,529
491,109
491,689
492,269
492,848
493,428
494,008
494,588
495,168
495,747
496,327
496,907
497,487
498,067
498,646
499,226
499,806
500,386
500,966
501,545
502,125

July
499,012

499,609
500,206
500,803
501,400
501,997
502,593
503,190
503,787
504,384
504,981
505,578
506,174
506,771
507,368
507,965
508,562
509,159
509,756
510,352
510,949
511,546
512,143
512,740
513,337
513,934
514,530
515,127
515,724
516,321
516,918
517,515

August September  October November December
505,541 525,385 552,716 572,766 551,038
506,147 526,016 553,382 573,457 551,703
506,752 526,647 554,047 574,148 552,368
507,358 527,278 554,712 574,838 553,033
507,963 527,909 555,377 575,529 553,698
508,568 528,540 556,042 576,220 554,363
509,174 529,171 556,707 576,910 555,028
509,779 529,802 557,372 577,601 555,693
510,384 530,433 558,037 578,291 556,358
510,990 531,064 558,702 578,982 557,023
511,595 531,695 559,367 579,673 557,688
512,201 532,325 560,032 580,363 558,353
512,806 532,956 560,697 581,054 559,018
513,411 533,587 561,362 581,745 559,683
514,017 534,218 562,027 582,435 560,348
514,622 534,849 562,692 583,126 561,013
515,228 535,480 563,357 583,817 561,679
515,833 536,111 564,023 584,507 562,344
516,438 536,742 564,688 585,198 563,009
517,044 537,373 565,353 585,888 563,674
517,649 538,004 566,018 586,579 564,339
518,254 538,635 566,683 587,270 565,004
518,860 539,266 567,348 587,960 565,669
519,465 539,897 568,013 588,651 566,334
520,071 540,528 568,678 589,342 566,999
520,676 541,159 569,343 590,032 567,664
521,281 541,790 570,008 590,723 568,329
521,887 542,421 570,673 591,414 568,994
522,492 543,052 571,338 592,104 569,659
523,097 543,683 572,003 592,795 570,324
523,703 544,314 572,668 593,486 570,989
524,308 544,945 573,333 594,176 571,654



Grapevine Lake
Pan Evaporation
inches
8.58
8.59
8.60
8.61
8.62
8.63
8.64
8.65
8.66
8.67
8.68
8.69
8.70
8.71
8.72
8.73
8.74
8.75
8.76
8.77
8.78
8.79
8.80
8.81
8.82
8.83
8.84
8.85
8.86
8.87
8.88
8.89

Make-up Groundwater Required, gallons

January

February

March

April

May

542,944
543,575
544,206
544,837
545,468
546,099
546,730
547,361
547,992
548,623
549,254
549,884
550,515
551,146
551,777
552,408
553,039
553,670
554,301
554,932
555,563
556,194
556,825
557,456
558,087
558,718
559,349
559,980
560,611
561,242
561,873
562,504

521,020
521,626
522,231
522,836
523,442
524,047
524,653
525,258
525,863
526,469
527,074
527,679
528,285
528,890
529,496
530,101
530,706
531,312
531,917
532,523
533,128
533,733
534,339
534,944
535,549
536,155
536,760
537,366
537,971
538,576
539,182
539,787

514,783
515,380
515,977
516,574
517,171
517,767
518,364
518,961
519,558
520,155
520,752
521,349
521,945
522,542
523,139
523,736
524,333
524,930
525,526
526,123
526,720
527,317
527,914
528,511
529,108
529,704
530,301
530,898
531,495
532,092
532,689
533,286

500,912
501,491
502,071
502,651
503,231
503,810
504,390
504,970
505,550
506,130
506,709
507,289
507,869
508,449
509,029
509,608
510,188
510,768
511,348
511,928
512,507
513,087
513,667
514,247
514,827
515,406
515,986
516,566
517,146
517,726
518,305
518,885

450,228
450,748
451,268
451,789
452,309
452,829
453,349
453,869
454,389
454,909
455,429
455,949
456,470
456,990
457,510
458,030
458,550
459,070
459,590
460,110
460,631
461,151
461,671
462,191
462,711
463,231
463,751
464,271
464,791
465,312
465,832
466,352

June
502,705
503,285
503,865
504,444
505,024
505,604
506,184
506,764
507,343
507,923
508,503
509,083
509,663
510,242
510,822
511,402
511,982
512,562
513,141
513,721
514,301
514,881
515,460
516,040
516,620
517,200
517,780
518,359
518,939
519,519
520,099
520,679

July
518,111

518,708
519,305
519,902
520,499
521,096
521,693
522,289
522,886
523,483
524,080
524,677
525,274
525,871
526,467
527,064
527,661
528,258
528,855
529,452
530,048
530,645
531,242
531,839
532,436
533,033
533,630
534,226
534,823
535,420
536,017
536,614

August September  October November December
524914 545,576 573,998 594,867 572,320
525,519 546,207 574,664 595,557 572,985
526,124 546,837 575,329 596,248 573,650
526,730 547,468 575,994 596,939 574,315
527,335 548,099 576,659 597,629 574,980
527,940 548,730 577,324 598,320 575,645
528,546 549,361 577,989 599,011 576,310
529,151 549,992 578,654 599,701 576,975
529,757 550,623 579,319 600,392 577,640
530,362 551,254 579,984 601,083 578,305
530,967 551,885 580,649 601,773 578,970
531,573 552,516 581,314 602,464 579,635
532,178 553,147 581,979 603,155 580,300
532,783 553,778 582,644 603,845 580,965
533,389 554,409 583,309 604,536 581,630
533,994 555,040 583,974 605,226 582,295
534,600 555,671 584,639 605,917 582,961
535,205 556,302 585,304 606,608 583,626
535,810 556,933 585,970 607,298 584,291
536,416 557,564 586,635 607,989 584,956
537,021 558,195 587,300 608,680 585,621
537,626 558,826 587,965 609,370 586,286
538,232 559,457 588,630 610,061 586,951
538,837 560,088 589,295 610,752 587,616
539,443 560,718 589,960 611,442 588,281
540,048 561,349 590,625 612,133 588,946
540,653 561,980 591,290 612,824 589,611
541,259 562,611 591,955 613,514 590,276
541,864 563,242 592,620 614,205 590,941
542,469 563,873 593,285 614,895 591,606
543,075 564,504 593,950 615,586 592,271
543,680 565,135 594,615 616,277 592,936



Grapevine Lake
Pan Evaporation
inches
8.90
8.91
8.92
8.93
8.94
8.95
8.96
8.97
8.98
8.99
9.00
9.01
9.02
9.03
9.04
9.05
9.06
9.07
9.08
9.09
9.10
9.11
9.12
9.13
9.14
9.15
9.16
9.17
9.18
9.19
9.20
9.21

Make-up Groundwater Required, gallons

January

February

March

April

May

563,135
563,766
564,396
565,027
565,658
566,289
566,920
567,551
568,182
568,813
569,444
570,075
570,706
571,337
571,968
572,599
573,230
573,861
574,492
575,123
575,754
576,385
577,016
577,647
578,277
578,908
579,539
580,170
580,801
581,432
582,063
582,694

540,392
540,998
541,603
542,209
542,814
543,419
544,025
544,630
545,235
545,841
546,446
547,052
547,657
548,262
548,868
549,473
550,078
550,684
551,289
551,895
552,500
553,105
553,711
554,316
554,921
555,527
556,132
556,738
557,343
557,948
558,554
559,159

533,882
534,479
535,076
535,673
536,270
536,867
537,463
538,060
538,657
539,254
539,851
540,448
541,045
541,641
542,238
542,835
543,432
544,029
544,626
545,223
545,819
546,416
547,013
547,610
548,207
548,804
549,401
549,997
550,594
551,191
551,788
552,385

519,465
520,045
520,625
521,204
521,784
522,364
522,944
523,524
524,103
524,683
525,263
525,843
526,423
527,002
527,582
528,162
528,742
529,322
529,901
530,481
531,061
531,641
532,221
532,800
533,380
533,960
534,540
535,120
535,699
536,279
536,859
537,439

466,872
467,392
467,912
468,432
468,952
469,472
469,993
470,513
471,033
471,553
472,073
472,593
473,113
473,633
474,153
474,674
475,194
475,714
476,234
476,754
477,274
477,794
478,314
478,834
479,355
479,875
480,395
480,915
481,435
481,955
482,475
482,995

June
521,258
521,838
522,418
522,998
523,578
524,157
524,737
525,317
525,897
526,477
527,056
527,636
528,216
528,796
529,376
529,955
530,535
531,115
531,695
532,275
532,854
533,434
534,014
534,594
535,174
535,753
536,333
536,913
537,493
538,073
538,652
539,232

July
537,211

537,808
538,404
539,001
539,598
540,195
540,792
541,389
541,986
542,582
543,179
543,776
544,373
544,970
545,567
546,163
546,760
547,357
547,954
548,551
549,148
549,745
550,341
550,938
551,535
552,132
552,729
553,326
553,923
554,519
555,116
555,713

August September  October November December
544,286 565,766 595,280 616,967 593,601
544,891 566,397 595,945 617,658 594,267
545,496 567,028 596,611 618,349 594,932
546,102 567,659 597,276 619,039 595,597
546,707 568,290 597,941 619,730 596,262
547,312 568,921 598,606 620,421 596,927
547,918 569,552 599,271 621,111 597,592
548,523 570,183 599,936 621,802 598,257
549,129 570,814 600,601 622,492 598,922
549,734 571,445 601,266 623,183 599,587
550,339 572,076 601,931 623,874 600,252
550,945 572,707 602,596 624,564 600,917
551,550 573,338 603,261 625,255 601,582
552,155 573,969 603,926 625,946 602,247
552,761 574,600 604,591 626,636 602,912
553,366 575,230 605,256 627,327 603,577
553,972 575,861 605,921 628,018 604,242
554,577 576,492 606,586 628,708 604,908
555,182 577,123 607,252 629,399 605,573
555,788 577,754 607,917 630,090 606,238
556,393 578,385 608,582 630,780 606,903
556,999 579,016 609,247 631,471 607,568
557,604 579,647 609,912 632,161 608,233
558,209 580,278 610,577 632,852 608,898
558,815 580,909 611,242 633,543 609,563
559,420 581,540 611,907 634,233 610,228
560,025 582,171 612,572 634,924 610,893
560,631 582,802 613,237 635,615 611,558
561,236 583,433 613,902 636,305 612,223
561,842 584,064 614,567 636,996 612,888
562,447 584,695 615,232 637,687 613,553
563,052 585,326 615,897 638,377 614,218



Grapevine Lake
Pan Evaporation
inches
9.22
9.23
9.24
9.25
9.26
9.27
9.28
9.29
9.30
9.31
9.32
9.33
9.34
9.35
9.36
9.37
9.38
9.39
9.40
9.41
9.42
9.43
9.44
9.45
9.46
9.47
9.48
9.49
9.50
9.51
9.52
9.53

Make-up Groundwater Required, gallons

January

February

March

April

May

583,325
583,956
584,587
585,218
585,849
586,480
587,111
587,742
588,373
589,004
589,635
590,266
590,897
591,528
592,159
592,789
593,420
594,051
594,682
595,313
595,944
596,575
597,206
597,837
598,468
599,099
599,730
600,361
600,992
601,623
602,254
602,885

559,764
560,370
560,975
561,581
562,186
562,791
563,397
564,002
564,607
565,213
565,818
566,424
567,029
567,634
568,240
568,845
569,450
570,056
570,661
571,267
571,872
572,477
573,083
573,688
574,294
574,899
575,504
576,110
576,715
577,320
577,926
578,531

552,982
553,578
554,175
554,772
555,369
555,966
556,563
557,160
557,756
558,353
558,950
559,547
560,144
560,741
561,338
561,934
562,531
563,128
563,725
564,322
564,919
565,515
566,112
566,709
567,306
567,903
568,500
569,097
569,693
570,290
570,887
571,484

538,019
538,598
539,178
539,758
540,338
540,918
541,497
542,077
542,657
543,237
543,817
544,396
544,976
545,556
546,136
546,716
547,295
547,875
548,455
549,035
549,615
550,194
550,774
551,354
551,934
552,513
553,093
553,673
554,253
554,833
555,412
555,992

483,515
484,036
484,556
485,076
485,596
486,116
486,636
487,156
487,676
488,196
488,717
489,237
489,757
490,277
490,797
491,317
491,837
492,357
492,877
493,398
493,918
494,438
494,958
495,478
495,998
496,518
497,038
497,558
498,079
498,599
499,119
499,639

June
539,812
540,392
540,972
541,551
542,131
542,711
543,291
543,871
544,450
545,030
545,610
546,190
546,770
547,349
547,929
548,509
549,089
549,669
550,248
550,828
551,408
551,988
552,568
553,147
553,727
554,307
554,887
555,467
556,046
556,626
557,206
557,786

July
556,310

556,907
557,504
558,100
558,697
559,294
559,891
560,488
561,085
561,682
562,278
562,875
563,472
564,069
564,666
565,263
565,860
566,456
567,053
567,650
568,247
568,844
569,441
570,037
570,634
571,231
571,828
572,425
573,022
573,619
574,215
574,812

August September  October November December
563,658 585,957 616,562 639,068 614,883
564,263 586,588 617,227 639,759 615,549
564,868 587,219 617,893 640,449 616,214
565,474 587,850 618,558 641,140 616,879
566,079 588,481 619,223 641,830 617,544
566,685 589,112 619,888 642,521 618,209
567,290 589,742 620,553 643,212 618,874
567,895 590,373 621,218 643,902 619,539
568,501 591,004 621,883 644,593 620,204
569,106 591,635 622,548 645,284 620,869
569,711 592,266 623,213 645,974 621,534
570,317 592,897 623,878 646,665 622,199
570,922 593,528 624,543 647,356 622,864
571,528 594,159 625,208 648,046 623,529
572,133 594,790 625,873 648,737 624,194
572,738 595,421 626,538 649,427 624,859
573,344 596,052 627,203 650,118 625,524
573,949 596,683 627,868 650,809 626,190
574,554 597,314 628,534 651,499 626,855
575,160 597,945 629,199 652,190 627,520
575,765 598,576 629,864 652,881 628,185
576,371 599,207 630,529 653,571 628,850
576,976 599,838 631,194 654,262 629,515
577,581 600,469 631,859 654,953 630,180
578,187 601,100 632,524 655,643 630,845
578,792 601,731 633,189 656,334 631,510
579,397 602,362 633,854 657,025 632,175
580,003 602,993 634,519 657,715 632,840
580,608 603,624 635,184 658,406 633,505
581,214 604,254 635,849 659,096 634,170
581,819 604,885 636,514 659,787 634,835
582,424 605,516 637,179 660,478 635,500



Grapevine Lake
Pan Evaporation
inches
9.54
9.55
9.56
9.57
9.58
9.59
9.60
9.61
9.62
9.63
9.64
9.65
9.66
9.67
9.68
9.69
9.70
9.71
9.72
9.73
9.74
9.75
9.76
9.77
9.78
9.79
9.80
9.81
9.82
9.83
9.84
9.85

Make-up Groundwater Required, gallons

January

February

March

April

May

603,516
604,147
604,778
605,409
606,040
606,671
607,301
607,932
608,563
609,194
609,825
610,456
611,087
611,718
612,349
612,980
613,611
614,242
614,873
615,504
616,135
616,766
617,397
618,028
618,659
619,290
619,921
620,552
621,183
621,813
622,444
623,075

579,137
579,742
580,347
580,953
581,558
582,163
582,769
583,374
583,980
584,585
585,190
585,796
586,401
587,006
587,612
588,217
588,823
589,428
590,033
590,639
591,244
591,849
592,455
593,060
593,666
594,271
594,876
595,482
596,087
596,692
597,298
597,903

572,081
572,678
573,275
573,871
574,468
575,065
575,662
576,259
576,856
577,452
578,049
578,646
579,243
579,840
580,437
581,034
581,630
582,227
582,824
583,421
584,018
584,615
585,212
585,808
586,405
587,002
587,599
588,196
588,793
589,389
589,986
590,583

556,572
557,152
557,732
558,311
558,891
559,471
560,051
560,631
561,210
561,790
562,370
562,950
563,530
564,109
564,689
565,269
565,849
566,429
567,008
567,588
568,168
568,748
569,328
569,907
570,487
571,067
571,647
572,227
572,806
573,386
573,966
574,546

500,159
500,679
501,199
501,719
502,240
502,760
503,280
503,800
504,320
504,840
505,360
505,880
506,400
506,921
507,441
507,961
508,481
509,001
509,521
510,041
510,561
511,081
511,602
512,122
512,642
513,162
513,682
514,202
514,722
515,242
515,762
516,283

June
558,366
558,945
559,525
560,105
560,685
561,265
561,844
562,424
563,004
563,584
564,163
564,743
565,323
565,903
566,483
567,062
567,642
568,222
568,802
569,382
569,961
570,541
571,121
571,701
572,281
572,860
573,440
574,020
574,600
575,180
575,759
576,339

July
575,409

576,006
576,603
577,200
577,797
578,393
578,990
579,587
580,184
580,781
581,378
581,974
582,571
583,168
583,765
584,362
584,959
585,556
586,152
586,749
587,346
587,943
588,540
589,137
589,734
590,330
590,927
591,524
592,121
592,718
593,315
593,911

August September  October November December
583,030 606,147 637,844 661,168 636,165
583,635 606,778 638,509 661,859 636,831
584,240 607,409 639,175 662,550 637,496
584,846 608,040 639,840 663,240 638,161
585,451 608,671 640,505 663,931 638,826
586,057 609,302 641,170 664,622 639,491
586,662 609,933 641,835 665,312 640,156
587,267 610,564 642,500 666,003 640,821
587,873 611,195 643,165 666,694 641,486
588,478 611,826 643,830 667,384 642,151
589,083 612,457 644,495 668,075 642,816
589,689 613,088 645,160 668,765 643,481
590,294 613,719 645,825 669,456 644,146
590,900 614,350 646,490 670,147 644,811
591,505 614,981 647,155 670,837 645,476
592,110 615,612 647,820 671,528 646,141
592,716 616,243 648,485 672,219 646,806
593,321 616,874 649,150 672,909 647,472
593,926 617,505 649,816 673,600 648,137
594,532 618,136 650,481 674,291 648,802
595,137 618,766 651,146 674,981 649,467
595,743 619,397 651,811 675,672 650,132
596,348 620,028 652,476 676,362 650,797
596,953 620,659 653,141 677,053 651,462
597,559 621,290 653,806 677,744 652,127
598,164 621,921 654,471 678,434 652,792
598,770 622,552 655,136 679,125 653,457
599,375 623,183 655,801 679,816 654,122
599,980 623,814 656,466 680,506 654,787
600,586 624,445 657,131 681,197 655,452
601,191 625,076 657,796 681,888 656,117
601,796 625,707 658,461 682,578 656,782



Grapevine Lake
Pan Evaporation
inches
9.86
9.87
9.88
9.89
9.90
9.91
9.92
9.93
9.94
9.95
9.96
9.97
9.98
9.99
10.00
10.01
10.02
10.03
10.04
10.05
10.06
10.07
10.08
10.09
10.10
10.11
10.12
10.13
10.14
10.15
10.16
10.17

Make-up Groundwater Required, gallons

January

February

March

April

May

623,706
624,337
624,968
625,599
626,230
626,861
627,492
628,123
628,754
629,385
630,016
630,647
631,278
631,909
632,540
633,171
633,802
634,433
635,064
635,695
636,325
636,956
637,587
638,218
638,849
639,480
640,111
640,742
641,373
642,004
642,635
643,266

598,509
599,114
599,719
600,325
600,930
601,535
602,141
602,746
603,352
603,957
604,562
605,168
605,773
606,378
606,984
607,589
608,195
608,800
609,405
610,011
610,616
611,221
611,827
612,432
613,038
613,643
614,248
614,854
615,459
616,065
616,670
617,275

591,180
591,777
592,374
592,971
593,567
594,164
594,761
595,358
595,955
596,552
597,149
597,745
598,342
598,939
599,536
600,133
600,730
601,326
601,923
602,520
603,117
603,714
604,311
604,908
605,504
606,101
606,698
607,295
607,892
608,489
609,086
609,682

575,126
575,705
576,285
576,865
577,445
578,025
578,604
579,184
579,764
580,344
580,924
581,503
582,083
582,663
583,243
583,823
584,402
584,982
585,562
586,142
586,722
587,301
587,881
588,461
589,041
589,621
590,200
590,780
591,360
591,940
592,520
593,099

516,803
517,323
517,843
518,363
518,883
519,403
519,923
520,443
520,964
521,484
522,004
522,524
523,044
523,564
524,084
524,604
525,124
525,645
526,165
526,685
527,205
527,725
528,245
528,765
529,285
529,805
530,326
530,846
531,366
531,886
532,406
532,926

June
576,919
577,499
578,079
578,658
579,238
579,818
580,398
580,978
581,557
582,137
582,717
583,297
583,877
584,456
585,036
585,616
586,196
586,776
587,355
587,935
588,515
589,095
589,675
590,254
590,834
591,414
591,994
592,574
593,153
593,733
594,313
594,893

July
594,508

595,105
595,702
596,299
596,896
597,493
598,089
598,686
599,283
599,880
600,477
601,074
601,671
602,267
602,864
603,461
604,058
604,655
605,252
605,848
606,445
607,042
607,639
608,236
608,833
609,430
610,026
610,623
611,220
611,817
612,414
613,011

August September  October November December
602,402 626,338 659,126 683,269 657,447
603,007 626,969 659,791 683,960 658,112
603,613 627,600 660,456 684,650 658,778
604,218 628,231 661,122 685,341 659,443
604,823 628,862 661,787 686,031 660,108
605,429 629,493 662,452 686,722 660,773
606,034 630,124 663,117 687,413 661,438
606,639 630,755 663,782 688,103 662,103
607,245 631,386 664,447 688,794 662,768
607,850 632,017 665,112 689,485 663,433
608,456 632,647 665,777 690,175 664,098
609,061 633,278 666,442 690,866 664,763
609,666 633,909 667,107 691,557 665,428
610,272 634,540 667,772 692,247 666,093
610,877 635,171 668,437 692,938 666,758
611,482 635,802 669,102 693,629 667,423
612,088 636,433 669,767 694,319 668,088
612,693 637,064 670,432 695,010 668,753
613,299 637,695 671,097 695,700 669,419
613,904 638,326 671,763 696,391 670,084
614,509 638,957 672,428 697,082 670,749
615,115 639,588 673,093 697,772 671,414
615,720 640,219 673,758 698,463 672,079
616,325 640,850 674,423 699,154 672,744
616,931 641,481 675,088 699,844 673,409
617,536 642,112 675,753 700,535 674,074
618,142 642,743 676,418 701,226 674,739
618,747 643,374 677,083 701,916 675,404
619,352 644,005 677,748 702,607 676,069
619,958 644,636 678,413 703,297 676,734
620,563 645,267 679,078 703,988 677,399
621,168 645,898 679,743 704,679 678,064



Grapevine Lake
Pan Evaporation
inches
10.18
10.19
10.20
10.21
10.22
10.23
10.24
10.25
10.26
10.27
10.28
10.29
10.30
10.31
10.32
10.33
10.34
10.35
10.36
10.37
10.38
10.39
10.40
10.41
10.42
10.43
10.44
10.45
10.46
10.47
10.48
10.49

Make-up Groundwater Required, gallons

January

February

March

April

May

643,897
644,528
645,159
645,790
646,421
647,052
647,683
648,314
648,945
649,576
650,206
650,837
651,468
652,099
652,730
653,361
653,992
654,623
655,254
655,885
656,516
657,147
657,778
658,409
659,040
659,671
660,302
660,933
661,564
662,195
662,826
663,457

617,881
618,486
619,091
619,697
620,302
620,908
621,513
622,118
622,724
623,329
623,934
624,540
625,145
625,751
626,356
626,961
627,567
628,172
628,777
629,383
629,988
630,594
631,199
631,804
632,410
633,015
633,620
634,226
634,831
635,437
636,042
636,647

610,279
610,876
611,473
612,070
612,667
613,263
613,860
614,457
615,054
615,651
616,248
616,845
617,441
618,038
618,635
619,232
619,829
620,426
621,023
621,619
622,216
622,813
623,410
624,007
624,604
625,201
625,797
626,394
626,991
627,588
628,185
628,782

593,679
594,259
594,839
595,419
595,998
596,578
597,158
597,738
598,317
598,897
599,477
600,057
600,637
601,216
601,796
602,376
602,956
603,536
604,115
604,695
605,275
605,855
606,435
607,014
607,594
608,174
608,754
609,334
609,913
610,493
611,073
611,653

533,446
533,966
534,486
535,007
535,527
536,047
536,567
537,087
537,607
538,127
538,647
539,167
539,688
540,208
540,728
541,248
541,768
542,288
542,808
543,328
543,849
544,369
544,889
545,409
545,929
546,449
546,969
547,489
548,009
548,530
549,050
549,570

June
595,473
596,052
596,632
597,212
597,792
598,372
598,951
599,531
600,111
600,691
601,271
601,850
602,430
603,010
603,590
604,170
604,749
605,329
605,909
606,489
607,069
607,648
608,228
608,808
609,388
609,967
610,547
611,127
611,707
612,287
612,866
613,446

July
613,608

614,204
614,801
615,398
615,995
616,592
617,189
617,786
618,382
618,979
619,576
620,173
620,770
621,367
621,963
622,560
623,157
623,754
624,351
624,948
625,545
626,141
626,738
627,335
627,932
628,529
629,126
629,723
630,319
630,916
631,513
632,110

August September  October November December
621,774 646,529 680,408 705,369 678,729
622,379 647,159 681,073 706,060 679,394
622,985 647,790 681,738 706,751 680,060
623,590 648,421 682,404 707,441 680,725
624,195 649,052 683,069 708,132 681,390
624,801 649,683 683,734 708,823 682,055
625,406 650,314 684,399 709,513 682,720
626,011 650,945 685,064 710,204 683,385
626,617 651,576 685,729 710,895 684,050
627,222 652,207 686,394 711,585 684,715
627,828 652,838 687,059 712,276 685,380
628,433 653,469 687,724 712,966 686,045
629,038 654,100 688,389 713,657 686,710
629,644 654,731 689,054 714,348 687,375
630,249 655,362 689,719 715,038 688,040
630,854 655,993 690,384 715,729 688,705
631,460 656,624 691,049 716,420 689,370
632,065 657,255 691,714 717,110 690,035
632,671 657,886 692,379 717,801 690,701
633,276 658,517 693,045 718,492 691,366
633,881 659,148 693,710 719,182 692,031
634,487 659,779 694,375 719,873 692,696
635,092 660,410 695,040 720,564 693,361
635,697 661,041 695,705 721,254 694,026
636,303 661,671 696,370 721,945 694,691
636,908 662,302 697,035 722,635 695,356
637,514 662,933 697,700 723,326 696,021
638,119 663,564 698,365 724,017 696,686
638,724 664,195 699,030 724,707 697,351
639,330 664,826 699,695 725,398 698,016
639,935 665,457 700,360 726,089 698,681
640,541 666,088 701,025 726,779 699,346



Grapevine Lake
Pan Evaporation
inches
10.50
10.51
10.52
10.53
10.54
10.55
10.56
10.57
10.58
10.59
10.60
10.61
10.62
10.63
10.64
10.65
10.66
10.67
10.68
10.69
10.70
10.71
10.72
10.73
10.74
10.75
10.76
10.77
10.78
10.79
10.80
10.81

Make-up Groundwater Required, gallons

January

February

March

April

May

664,088
664,718
665,349
665,980
666,611
667,242
667,873
668,504
669,135
669,766
670,397
671,028
671,659
672,290
672,921
673,552
674,183
674,814
675,445
676,076
676,707
677,338
677,969
678,600
679,230
679,861
680,492
681,123
681,754
682,385
683,016
683,647

637,253
637,858
638,463
639,069
639,674
640,280
640,885
641,490
642,096
642,701
643,306
643,912
644,517
645,123
645,728
646,333
646,939
647,544
648,149
648,755
649,360
649,966
650,571
651,176
651,782
652,387
652,992
653,598
654,203
654,809
655,414
656,019

629,378
629,975
630,572
631,169
631,766
632,363
632,960
633,556
634,153
634,750
635,347
635,944
636,541
637,138
637,734
638,331
638,928
639,525
640,122
640,719
641,315
641,912
642,509
643,106
643,703
644,300
644,897
645,493
646,090
646,687
647,284
647,881

612,233
612,812
613,392
613,972
614,552
615,132
615,711
616,291
616,871
617,451
618,031
618,610
619,190
619,770
620,350
620,930
621,509
622,089
622,669
623,249
623,829
624,408
624,988
625,568
626,148
626,728
627,307
627,887
628,467
629,047
629,627
630,206

550,090
550,610
551,130
551,650
552,170
552,690
553,211
553,731
554,251
554,771
555,291
555,811
556,331
556,851
557,371
557,892
558,412
558,932
559,452
559,972
560,492
561,012
561,532
562,052
562,573
563,093
563,613
564,133
564,653
565,173
565,693
566,213

June
614,026
614,606
615,186
615,765
616,345
616,925
617,505
618,085
618,664
619,244
619,824
620,404
620,984
621,563
622,143
622,723
623,303
623,883
624,462
625,042
625,622
626,202
626,782
627,361
627,941
628,521
629,101
629,681
630,260
630,840
631,420
632,000

July
632,707

633,304
633,900
634,497
635,094
635,691
636,288
636,885
637,482
638,078
638,675
639,272
639,869
640,466
641,063
641,660
642,256
642,853
643,450
644,047
644,644
645,241
645,837
646,434
647,031
647,628
648,225
648,822
649,419
650,015
650,612
651,209

August September  October November December
641,146 666,719 701,690 727,470 700,011
641,751 667,350 702,355 728,161 700,676
642,357 667,981 703,020 728,851 701,342
642,962 668,612 703,686 729,542 702,007
643,567 669,243 704,351 730,233 702,672
644,173 669,874 705,016 730,923 703,337
644,778 670,505 705,681 731,614 704,002
645,384 671,136 706,346 732,304 704,667
645,989 671,767 707,011 732,995 705,332
646,594 672,398 707,676 733,686 705,997
647,200 673,029 708,341 734,376 706,662
647,805 673,660 709,006 735,067 707,327
648,410 674,291 709,671 735,758 707,992
649,016 674,922 710,336 736,448 708,657
649,621 675,553 711,001 737,139 709,322
650,227 676,183 711,666 737,830 709,987
650,832 676,814 712,331 738,520 710,652
651,437 677,445 712,996 739,211 711,317
652,043 678,076 713,661 739,901 711,983
652,648 678,707 714,327 740,592 712,648
653,253 679,338 714,992 741,283 713,313
653,859 679,969 715,657 741,973 713,978
654,464 680,600 716,322 742,664 714,643
655,070 681,231 716,987 743,355 715,308
655,675 681,862 717,652 744,045 715,973
656,280 682,493 718,317 744,736 716,638
656,886 683,124 718,982 745,427 717,303
657,491 683,755 719,647 746,117 717,968
658,096 684,386 720,312 746,808 718,633
658,702 685,017 720,977 747,499 719,298
659,307 685,648 721,642 748,189 719,963
659,913 686,279 722,307 748,880 720,628



Grapevine Lake
Pan Evaporation
inches
10.82
10.83
10.84
10.85
10.86
10.87
10.88
10.89
10.90
10.91
10.92
10.93
10.94
10.95
10.96
10.97
10.98
10.99
11.00
11.01
11.02
11.03
11.04
11.05
11.06
11.07
11.08
11.09
11.10
11.11
11.12
11.13

Make-up Groundwater Required, gallons

January

February

March

April

May

684,278
684,909
685,540
686,171
686,802
687,433
688,064
688,695
689,326
689,957
690,588
691,219
691,850
692,481
693,112
693,742
694,373
695,004
695,635
696,266
696,897
697,528
698,159
698,790
699,421
700,052
700,683
701,314
701,945
702,576
703,207
703,838

656,625
657,230
657,836
658,441
659,046
659,652
660,257
660,862
661,468
662,073
662,679
663,284
663,889
664,495
665,100
665,705
666,311
666,916
667,522
668,127
668,732
669,338
669,943
670,548
671,154
671,759
672,365
672,970
673,575
674,181
674,786
675,391

648,478
649,075
649,671
650,268
650,865
651,462
652,059
652,656
653,252
653,849
654,446
655,043
655,640
656,237
656,834
657,430
658,027
658,624
659,221
659,818
660,415
661,012
661,608
662,205
662,802
663,399
663,996
664,593
665,189
665,786
666,383
666,980

630,786
631,366
631,946
632,526
633,105
633,685
634,265
634,845
635,425
636,004
636,584
637,164
637,744
638,324
638,903
639,483
640,063
640,643
641,223
641,802
642,382
642,962
643,542
644,122
644,701
645,281
645,861
646,441
647,020
647,600
648,180
648,760

566,733
567,254
567,774
568,294
568,814
569,334
569,854
570,374
570,894
571,414
571,935
572,455
572,975
573,495
574,015
574,535
575,055
575,575
576,095
576,616
577,136
577,656
578,176
578,696
579,216
579,736
580,256
580,776
581,297
581,817
582,337
582,857

June
632,580
633,159
633,739
634,319
634,899
635,479
636,058
636,638
637,218
637,798
638,378
638,957
639,537
640,117
640,697
641,277
641,856
642,436
643,016
643,596
644,176
644,755
645,335
645,915
646,495
647,075
647,654
648,234
648,814
649,394
649,974
650,553

July
651,806

652,403
653,000
653,597
654,193
654,790
655,387
655,984
656,581
657,178
657,774
658,371
658,968
659,565
660,162
660,759
661,356
661,952
662,549
663,146
663,743
664,340
664,937
665,534
666,130
666,727
667,324
667,921
668,518
669,115
669,711
670,308

August September  October November December
660,518 686,910 722,972 749,570 721,293
661,123 687,541 723,637 750,261 721,958
661,729 688,172 724,302 750,952 722,624
662,334 688,803 724,967 751,642 723,289
662,939 689,434 725,633 752,333 723,954
663,545 690,065 726,298 753,024 724,619
664,150 690,695 726,963 753,714 725,284
664,756 691,326 727,628 754,405 725,949
665,361 691,957 728,293 755,096 726,614
665,966 692,588 728,958 755,786 727,279
666,572 693,219 729,623 756,477 727,944
667,177 693,850 730,288 757,168 728,609
667,782 694,481 730,953 757,858 729,274
668,388 695,112 731,618 758,549 729,939
668,993 695,743 732,283 759,239 730,604
669,599 696,374 732,948 759,930 731,269
670,204 697,005 733,613 760,621 731,934
670,809 697,636 734,278 761,311 732,599
671,415 698,267 734,943 762,002 733,264
672,020 698,898 735,608 762,693 733,930
672,625 699,529 736,274 763,383 734,595
673,231 700,160 736,939 764,074 735,260
673,836 700,791 737,604 764,765 735,925
674,442 701,422 738,269 765,455 736,590
675,047 702,053 738,934 766,146 737,255
675,652 702,684 739,599 766,836 737,920
676,258 703,315 740,264 767,527 738,585
676,863 703,946 740,929 768,218 739,250
677,468 704,576 741,594 768,908 739,915
678,074 705,207 742,259 769,599 740,580
678,679 705,838 742,924 770,290 741,245
679,285 706,469 743,589 770,980 741,910



Grapevine Lake
Pan Evaporation
inches
11.14
11.15
11.16
11.17
11.18
11.19
11.20
11.21
11.22
11.23
11.24
11.25
11.26
11.27
11.28
11.29
11.30
11.31
11.32
11.33
11.34
11.35
11.36
11.37
11.38
11.39
11.40
11.41
11.42
11.43
11.44
11.45

Make-up Groundwater Required, gallons

January

February

March

April

May

704,469
705,100
705,731
706,362
706,993
707,624
708,254
708,885
709,516
710,147
710,778
711,409
712,040
712,671
713,302
713,933
714,564
715,195
715,826
716,457
717,088
717,719
718,350
718,981
719,612
720,243
720,874
721,505
722,136
722,766
723,397
724,028

675,997
676,602
677,208
677,813
678,418
679,024
679,629
680,234
680,840
681,445
682,051
682,656
683,261
683,867
684,472
685,077
685,683
686,288
686,894
687,499
688,104
688,710
689,315
689,920
690,526
691,131
691,737
692,342
692,947
693,553
694,158
694,763

667,577
668,174
668,771
669,367
669,964
670,561
671,158
671,755
672,352
672,949
673,545
674,142
674,739
675,336
675,933
676,530
677,126
677,723
678,320
678,917
679,514
680,111
680,708
681,304
681,901
682,498
683,095
683,692
684,289
684,886
685,482
686,079

649,340
649,919
650,499
651,079
651,659
652,239
652,818
653,398
653,978
654,558
655,138
655,717
656,297
656,877
657,457
658,037
658,616
659,196
659,776
660,356
660,936
661,515
662,095
662,675
663,255
663,835
664,414
664,994
665,574
666,154
666,734
667,313

583,377
583,897
584,417
584,937
585,458
585,978
586,498
587,018
587,538
588,058
588,578
589,098
589,618
590,139
590,659
591,179
591,699
592,219
592,739
593,259
593,779
594,299
594,820
595,340
595,860
596,380
596,900
597,420
597,940
598,460
598,980
599,501

June
651,133
651,713
652,293
652,873
653,452
654,032
654,612
655,192
655,772
656,351
656,931
657,511
658,091
658,670
659,250
659,830
660,410
660,990
661,569
662,149
662,729
663,309
663,889
664,468
665,048
665,628
666,208
666,788
667,367
667,947
668,527
669,107

July
670,905

671,502
672,099
672,696
673,293
673,889
674,486
675,083
675,680
676,277
676,874
677,471
678,067
678,664
679,261
679,858
680,455
681,052
681,648
682,245
682,842
683,439
684,036
684,633
685,230
685,826
686,423
687,020
687,617
688,214
688,811
689,408

August September  October November December
679,890 707,100 744,254 771,671 742,575
680,495 707,731 744,919 772,362 743,240
681,101 708,362 745,584 773,052 743,905
681,706 708,993 746,249 773,743 744,571
682,312 709,624 746,915 774,434 745,236
682,917 710,255 747,580 775,124 745,901
683,522 710,886 748,245 775,815 746,566
684,128 711,517 748,910 776,505 747,231
684,733 712,148 749,575 777,196 747,896
685,338 712,779 750,240 777,887 748,561
685,944 713,410 750,905 778,577 749,226
686,549 714,041 751,570 779,268 749,891
687,155 714,672 752,235 779,959 750,556
687,760 715,303 752,900 780,649 751,221
688,365 715,934 753,565 781,340 751,886
688,971 716,565 754,230 782,031 752,551
689,576 717,196 754,895 782,721 753,216
690,181 717,827 755,560 783,412 753,881
690,787 718,458 756,225 784,103 754,546
691,392 719,088 756,890 784,793 755,212
691,998 719,719 757,556 785,484 755,877
692,603 720,350 758,221 786,174 756,542
693,208 720,981 758,886 786,865 757,207
693,814 721,612 759,551 787,556 757,872
694,419 722,243 760,216 788,246 758,537
695,024 722,874 760,881 788,937 759,202
695,630 723,505 761,546 789,628 759,867
696,235 724,136 762,211 790,318 760,532
696,841 724,767 762,876 791,009 761,197
697,446 725,398 763,541 791,700 761,862
698,051 726,029 764,206 792,390 762,527
698,657 726,660 764,871 793,081 763,192



Grapevine Lake
Pan Evaporation
inches
11.46
11.47
11.48
11.49
11.50
11.51
11.52
11.53
11.54
11.55
11.56
11.57
11.58
11.59
11.60
11.61
11.62
11.63
11.64
11.65
11.66
11.67
11.68
11.69
11.70
11.71
11.72
11.73
11.74
11.75
11.76
11.77

Make-up Groundwater Required, gallons

January

February

March

April

May

724,659
725,290
725,921
726,552
727,183
727,814
728,445
729,076
729,707
730,338
730,969
731,600
732,231
732,862
733,493
734,124
734,755
735,386
736,017
736,647
737,278
737,909
738,540
739,171
739,802
740,433
741,064
741,695
742,326
742,957
743,588
744,219

695,369
695,974
696,580
697,185
697,790
698,396
699,001
699,607
700,212
700,817
701,423
702,028
702,633
703,239
703,844
704,450
705,055
705,660
706,266
706,871
707,476
708,082
708,687
709,293
709,898
710,503
711,109
711,714
712,319
712,925
713,530
714,136

686,676
687,273
687,870
688,467
689,064
689,660
690,257
690,854
691,451
692,048
692,645
693,241
693,838
694,435
695,032
695,629
696,226
696,823
697,419
698,016
698,613
699,210
699,807
700,404
701,001
701,597
702,194
702,791
703,388
703,985
704,582
705,178

667,893
668,473
669,053
669,633
670,212
670,792
671,372
671,952
672,532
673,111
673,691
674,271
674,851
675,431
676,010
676,590
677,170
677,750
678,330
678,909
679,489
680,069
680,649
681,229
681,808
682,388
682,968
683,548
684,128
684,707
685,287
685,867

600,021
600,541
601,061
601,581
602,101
602,621
603,141
603,661
604,182
604,702
605,222
605,742
606,262
606,782
607,302
607,822
608,342
608,863
609,383
609,903
610,423
610,943
611,463
611,983
612,503
613,023
613,544
614,064
614,584
615,104
615,624
616,144

June
669,687
670,266
670,846
671,426
672,006
672,586
673,165
673,745
674,325
674,905
675,485
676,064
676,644
677,224
677,804
678,384
678,963
679,543
680,123
680,703
681,283
681,862
682,442
683,022
683,602
684,182
684,761
685,341
685,921
686,501
687,081
687,660

July
690,004

690,601
691,198
691,795
692,392
692,989
693,586
694,182
694,779
695,376
695,973
696,570
697,167
697,763
698,360
698,957
699,554
700,151
700,748
701,345
701,941
702,538
703,135
703,732
704,329
704,926
705,523
706,119
706,716
707,313
707,910
708,507

August September  October November December
699,262 727,291 765,536 793,771 763,857
699,867 727,922 766,201 794,462 764,522
700,473 728,553 766,866 795,153 765,187
701,078 729,184 767,531 795,843 765,853
701,684 729,815 768,197 796,534 766,518
702,289 730,446 768,862 797,225 767,183
702,894 731,077 769,527 797,915 767,848
703,500 731,708 770,192 798,606 768,513
704,105 732,339 770,857 799,297 769,178
704,710 732,970 771,522 799,987 769,843
705,316 733,600 772,187 800,678 770,508
705,921 734,231 772,852 801,369 771,173
706,527 734,862 773,517 802,059 771,838
707,132 735,493 774,182 802,750 772,503
707,737 736,124 774,847 803,440 773,168
708,343 736,755 775,512 804,131 773,833
708,948 737,386 776,177 804,822 774,498
709,553 738,017 776,842 805,512 775,163
710,159 738,648 777,507 806,203 775,828
710,764 739,279 778,172 806,894 776,494
711,370 739,910 778,838 807,584 777,159
711,975 740,541 779,503 808,275 777,824
712,580 741,172 780,168 808,966 778,489
713,186 741,803 780,833 809,656 779,154
713,791 742,434 781,498 810,347 779,819
714,396 743,065 782,163 811,038 780,484
715,002 743,696 782,828 811,728 781,149
715,607 744,327 783,493 812,419 781,814
716,213 744,958 784,158 813,109 782,479
716,818 745,589 784,823 813,800 783,144
717,423 746,220 785,488 814,491 783,809
718,029 746,851 786,153 815,181 784,474



Grapevine Lake
Pan Evaporation
inches
11.78
11.79
11.80
11.81
11.82
11.83
11.84
11.85
11.86
11.87
11.88
11.89
11.90
11.91
11.92
11.93
11.94
11.95
11.96
11.97
11.98
11.99
12.00
12.01
12.02
12.03
12.04
12.05
12.06
12.07
12.08
12.09

Make-up Groundwater Required, gallons

January

February

March

April

May

744,850
745,481
746,112
746,743
747,374
748,005
748,636
749,267
749,898
750,529
751,159
751,790
752,421
753,052
753,683
754,314
754,945
755,576
756,207
756,838
757,469
758,100
758,731
759,362
759,993
760,624
761,255
761,886
762,517
763,148
763,779
764,410

714,741
715,346
715,952
716,557
717,162
717,768
718,373
718,979
719,584
720,189
720,795
721,400
722,005
722,611
723,216
723,822
724,427
725,032
725,638
726,243
726,848
727,454
728,059
728,665
729,270
729,875
730,481
731,086
731,691
732,297
732,902
733,508

705,775
706,372
706,969
707,566
708,163
708,760
709,356
709,953
710,550
711,147
711,744
712,341
712,938
713,534
714,131
714,728
715,325
715,922
716,519
717,115
717,712
718,309
718,906
719,503
720,100
720,697
721,293
721,890
722,487
723,084
723,681
724,278

686,447
687,027
687,606
688,186
688,766
689,346
689,926
690,505
691,085
691,665
692,245
692,824
693,404
693,984
694,564
695,144
695,723
696,303
696,883
697,463
698,043
698,622
699,202
699,782
700,362
700,942
701,521
702,101
702,681
703,261
703,841
704,420

616,664
617,184
617,704
618,225
618,745
619,265
619,785
620,305
620,825
621,345
621,865
622,385
622,906
623,426
623,946
624,466
624,986
625,506
626,026
626,546
627,067
627,587
628,107
628,627
629,147
629,667
630,187
630,707
631,227
631,748
632,268
632,788

June
688,240
688,820
689,400
689,980
690,559
691,139
691,719
692,299
692,879
693,458
694,038
694,618
695,198
695,778
696,357
696,937
697,517
698,097
698,677
699,256
699,836
700,416
700,996
701,576
702,155
702,735
703,315
703,895
704,474
705,054
705,634
706,214

July
709,104

709,700
710,297
710,894
711,491
712,088
712,685
713,282
713,878
714,475
715,072
715,669
716,266
716,863
717,460
718,056
718,653
719,250
719,847
720,444
721,041
721,637
722,234
722,831
723,428
724,025
724,622
725,219
725,815
726,412
727,009
727,606

August September  October November December
718,634 747,482 786,818 815,872 785,139
719,239 748,112 787,483 816,563 785,804
719,845 748,743 788,148 817,253 786,469
720,450 749,374 788,813 817,944 787,135
721,056 750,005 789,479 818,635 787,800
721,661 750,636 790,144 819,325 788,465
722,266 751,267 790,809 820,016 789,130
722,872 751,898 791,474 820,707 789,795
723,477 752,529 792,139 821,397 790,460
724,083 753,160 792,804 822,088 791,125
724,688 753,791 793,469 822,778 791,790
725,293 754,422 794,134 823,469 792,455
725,899 755,053 794,799 824,160 793,120
726,504 755,684 795,464 824,850 793,785
727,109 756,315 796,129 825,541 794,450
727,715 756,946 796,794 826,232 795,115
728,320 757,577 797,459 826,922 795,780
728,926 758,208 798,124 827,613 796,445
729,531 758,839 798,789 828,304 797,110
730,136 759,470 799,454 828,994 797,775
730,742 760,101 800,119 829,685 798,441
731,347 760,732 800,785 830,375 799,106
731,952 761,363 801,450 831,066 799,771
732,558 761,994 802,115 831,757 800,436
733,163 762,624 802,780 832,447 801,101
733,769 763,255 803,445 833,138 801,766
734,374 763,886 804,110 833,829 802,431
734,979 764,517 804,775 834,519 803,096
735,585 765,148 805,440 835,210 803,761
736,190 765,779 806,105 835,901 804,426
736,795 766,410 806,770 836,591 805,091
737,401 767,041 807,435 837,282 805,756



Grapevine Lake
Pan Evaporation
inches
12.10
12.11
12.12
12.13
12.14
12.15
12.16
12.17
12.18
12.19
12.20
12.21
12.22
12.23
12.24
12.25
12.26
12.27
12.28
12.29
12.30
12.31
12.32
12.33
12.34
12.35
12.36
12.37
12.38
12.39
12.40
12.41

Make-up Groundwater Required, gallons

January

February

March

April

May

765,041
765,671
766,302
766,933
767,564
768,195
768,826
769,457
770,088
770,719
771,350
771,981
772,612
773,243
773,874
774,505
775,136
775,767
776,398
777,029
777,660
778,291
778,922
779,553
780,183
780,814
781,445
782,076
782,707
783,338
783,969
784,600

734,113
734,718
735,324
735,929
736,535
737,140
737,745
738,351
738,956
739,561
740,167
740,772
741,378
741,983
742,588
743,194
743,799
744,404
745,010
745,615
746,221
746,826
747,431
748,037
748,642
749,247
749,853
750,458
751,064
751,669
752,274
752,880

724,875
725,471
726,068
726,665
727,262
727,859
728,456
729,052
729,649
730,246
730,843
731,440
732,037
732,634
733,230
733,827
734,424
735,021
735,618
736,215
736,812
737,408
738,005
738,602
739,199
739,796
740,393
740,989
741,586
742,183
742,780
743,377

705,000
705,580
706,160
706,740
707,319
707,899
708,479
709,059
709,639
710,218
710,798
711,378
711,958
712,538
713,117
713,697
714,277
714,857
715,437
716,016
716,596
717,176
717,756
718,336
718,915
719,495
720,075
720,655
721,235
721,814
722,394
722,974

633,308
633,828
634,348
634,868
635,388
635,908
636,429
636,949
637,469
637,989
638,509
639,029
639,549
640,069
640,589
641,110
641,630
642,150
642,670
643,190
643,710
644,230
644,750
645,270
645,791
646,311
646,831
647,351
647,871
648,391
648,911
649,431

June
706,794
707,373
707,953
708,533
709,113
709,693
710,272
710,852
711,432
712,012
712,592
713,171
713,751
714,331
714,911
715,491
716,070
716,650
717,230
717,810
718,390
718,969
719,549
720,129
720,709
721,289
721,868
722,448
723,028
723,608
724,188
724,767

July
728,203

728,800
729,397
729,993
730,590
731,187
731,784
732,381
732,978
733,574
734,171
734,768
735,365
735,962
736,559
737,156
737,752
738,349
738,946
739,543
740,140
740,737
741,334
741,930
742,527
743,124
743,721
744,318
744,915
745,511
746,108
746,705

August September  October November December
738,006 767,672 808,100 837,973 806,421
738,612 768,303 808,765 838,663 807,086
739,217 768,934 809,430 839,354 807,751
739,822 769,565 810,095 840,044 808,416
740,428 770,196 810,760 840,735 809,082
741,033 770,827 811,426 841,426 809,747
741,638 771,458 812,091 842,116 810,412
742,244 772,089 812,756 842,807 811,077
742,849 772,720 813,421 843,498 811,742
743,455 773,351 814,086 844,188 812,407
744,060 773,982 814,751 844,879 813,072
744,665 774,613 815,416 845,570 813,737
745,271 775,244 816,081 846,260 814,402
745,876 775,875 816,746 846,951 815,067
746,481 776,505 817,411 847,642 815,732
747,087 777,136 818,076 848,332 816,397
747,692 771,167 818,741 849,023 817,062
748,298 778,398 819,406 849,713 817,727
748,903 779,029 820,071 850,404 818,392
749,508 779,660 820,736 851,095 819,057
750,114 780,291 821,401 851,785 819,723
750,719 780,922 822,067 852,476 820,388
751,324 781,553 822,732 853,167 821,053
751,930 782,184 823,397 853,857 821,718
752,535 782,815 824,062 854,548 822,383
753,141 783,446 824,727 855,239 823,048
753,746 784,077 825,392 855,929 823,713
754,351 784,708 826,057 856,620 824,378
754,957 785,339 826,722 857,310 825,043
755,562 785,970 827,387 858,001 825,708
756,167 786,601 828,052 858,692 826,373
756,773 787,232 828,717 859,382 827,038



Grapevine Lake
Pan Evaporation
inches
12.42
12.43
12.44
12.45
12.46
12.47
12.48
12.49
12.50
12.51
12.52
12.53
12.54
12.55
12.56
12.57
12.58
12.59
12.60
12.61
12.62
12.63
12.64
12.65
12.66
12.67
12.68
12.69
12.70
12.71
12.72
12.73

Make-up Groundwater Required, gallons

January

February

March

April

May

785,231
785,862
786,493
787,124
787,755
788,386
789,017
789,648
790,279
790,910
791,541
792,172
792,803
793,434
794,065
794,695
795,326
795,957
796,588
797,219
797,850
798,481
799,112
799,743
800,374
801,005
801,636
802,267
802,898
803,529
804,160
804,791

753,485
754,090
754,696
755,301
755,907
756,512
757,117
757,723
758,328
758,933
759,539
760,144
760,750
761,355
761,960
762,566
763,171
763,776
764,382
764,987
765,593
766,198
766,803
767,409
768,014
768,619
769,225
769,830
770,436
771,041
771,646
772,252

743,974
744,571
745,167
745,764
746,361
746,958
747,555
748,152
748,749
749,345
749,942
750,539
751,136
751,733
752,330
752,926
753,523
754,120
754,717
755,314
755,911
756,508
757,104
757,701
758,298
758,895
759,492
760,089
760,686
761,282
761,879
762,476

723,554
724,134
724,713
725,293
725,873
726,453
727,033
727,612
728,192
728,772
729,352
729,932
730,511
731,091
731,671
732,251
732,831
733,410
733,990
734,570
735,150
735,730
736,309
736,889
737,469
738,049
738,629
739,208
739,788
740,368
740,948
741,527

649,951
650,472
650,992
651,512
652,032
652,552
653,072
653,592
654,112
654,632
655,153
655,673
656,193
656,713
657,233
657,753
658,273
658,793
659,313
659,834
660,354
660,874
661,394
661,914
662,434
662,954
663,474
663,994
664,515
665,035
665,555
666,075

June
725,347
725,927
726,507
727,087
727,666
728,246
728,826
729,406
729,986
730,565
731,145
731,725
732,305
732,885
733,464
734,044
734,624
735,204
735,784
736,363
736,943
737,523
738,103
738,683
739,262
739,842
740,422
741,002
741,582
742,161
742,741
743,321

July
747,302

747,899
748,496
749,093
749,689
750,286
750,883
751,480
752,077
752,674
753,271
753,867
754,464
755,061
755,658
756,255
756,852
757,449
758,045
758,642
759,239
759,836
760,433
761,030
761,626
762,223
762,820
763,417
764,014
764,611
765,208
765,804

August September  October November December
757,378 787,863 829,382 860,073 827,703
757,984 788,494 830,047 860,764 828,368
758,589 789,125 830,712 861,454 829,033
759,194 789,756 831,377 862,145 829,698
759,800 790,387 832,042 862,836 830,364
760,405 791,017 832,708 863,526 831,029
761,011 791,648 833,373 864,217 831,694
761,616 792,279 834,038 864,908 832,359
762,221 792,910 834,703 865,598 833,024
762,827 793,541 835,368 866,289 833,689
763,432 794,172 836,033 866,979 834,354
764,037 794,803 836,698 867,670 835,019
764,643 795,434 837,363 868,361 835,684
765,248 796,065 838,028 869,051 836,349
765,854 796,696 838,693 869,742 837,014
766,459 797,327 839,358 870,433 837,679
767,064 797,958 840,023 871,123 838,344
767,670 798,589 840,688 871,814 839,009
768,275 799,220 841,353 872,505 839,674
768,880 799,851 842,018 873,195 840,339
769,486 800,482 842,683 873,886 841,005
770,091 801,113 843,349 874,577 841,670
770,697 801,744 844,014 875,267 842,335
771,302 802,375 844,679 875,958 843,000
771,907 803,006 845,344 876,648 843,665
772,513 803,637 846,009 877,339 844,330
773,118 804,268 846,674 878,030 844,995
773,723 804,899 847,339 878,720 845,660
774,329 805,529 848,004 879,411 846,325
774,934 806,160 848,669 880,102 846,990
775,540 806,791 849,334 880,792 847,655
776,145 807,422 849,999 881,483 848,320



Grapevine Lake
Pan Evaporation
inches
12.74
12.75
12.76
12.77
12.78
12.79
12.80
12.81
12.82
12.83
12.84
12.85
12.86
12.87
12.88
12.89
12.90
12.91
12.92
12.93
12.94
12.95
12.96
12.97
12.98
12.99
13.00
13.01
13.02
13.03
13.04
13.05

Make-up Groundwater Required, gallons

January

February

March

April

May

805,422
806,053
806,684
807,315
807,946
808,576
809,207
809,838
810,469
811,100
811,731
812,362
812,993
813,624
814,255
814,886
815,517
816,148
816,779
817,410
818,041
818,672
819,303
819,934
820,565
821,196
821,827
822,458
823,088
823,719
824,350
824,981

772,857
773,462
774,068
774,673
775,279
775,884
776,489
777,095
777,700
778,306
778,911
779,516
780,122
780,727
781,332
781,938
782,543
783,149
783,754
784,359
784,965
785,570
786,175
786,781
787,386
787,992
788,597
789,202
789,808
790,413
791,018
791,624

763,073
763,670
764,267
764,864
765,460
766,057
766,654
767,251
767,848
768,445
769,041
769,638
770,235
770,832
771,429
772,026
772,623
773,219
773,816
774,413
775,010
775,607
776,204
776,801
777,397
777,994
778,591
779,188
779,785
780,382
780,978
781,575

742,107
742,687
743,267
743,847
744,426
745,006
745,586
746,166
746,746
747,325
747,905
748,485
749,065
749,645
750,224
750,804
751,384
751,964
752,544
753,123
753,703
754,283
754,863
755,443
756,022
756,602
757,182
757,762
758,342
758,921
759,501
760,081

666,595
667,115
667,635
668,155
668,676
669,196
669,716
670,236
670,756
671,276
671,796
672,316
672,836
673,357
673,877
674,397
674,917
675,437
675,957
676,477
676,997
677,517
678,038
678,558
679,078
679,598
680,118
680,638
681,158
681,678
682,198
682,719

June
743,901
744,481
745,060
745,640
746,220
746,800
747,380
747,959
748,539
749,119
749,699
750,279
750,858
751,438
752,018
752,598
753,177
753,757
754,337
754,917
755,497
756,076
756,656
757,236
757,816
758,396
758,975
759,555
760,135
760,715
761,295
761,874

July
766,401

766,998
767,595
768,192
768,789
769,386
769,982
770,579
771,176
771,773
772,370
772,967
773,563
774,160
774,757
775,354
775,951
776,548
777,145
777,741
778,338
778,935
779,532
780,129
780,726
781,323
781,919
782,516
783,113
783,710
784,307
784,904

August September  October November December
776,750 808,053 850,664 882,174 848,985
777,356 808,684 851,329 882,864 849,650
777,961 809,315 851,994 883,555 850,315
778,566 809,946 852,659 884,245 850,980
779,172 810,577 853,324 884,936 851,646
779,777 811,208 853,990 885,627 852,311
780,383 811,839 854,655 886,317 852,976
780,988 812,470 855,320 887,008 853,641
781,593 813,101 855,985 887,699 854,306
782,199 813,732 856,650 888,389 854,971
782,804 814,363 857,315 889,080 855,636
783,409 814,994 857,980 889,771 856,301
784,015 815,625 858,645 890,461 856,966
784,620 816,256 859,310 891,152 857,631
785,226 816,887 859,975 891,843 858,296
785,831 817,518 860,640 892,533 858,961
786,436 818,149 861,305 893,224 859,626
787,042 818,780 861,970 893,914 860,291
787,647 819,411 862,635 894,605 860,956
788,252 820,041 863,300 895,296 861,621
788,858 820,672 863,965 895,986 862,287
789,463 821,303 864,630 896,677 862,952
790,069 821,934 865,296 897,368 863,617
790,674 822,565 865,961 898,058 864,282
791,279 823,196 866,626 898,749 864,947
791,885 823,827 867,291 899,440 865,612
792,490 824,458 867,956 900,130 866,277
793,095 825,089 868,621 900,821 866,942
793,701 825,720 869,286 901,512 867,607
794,306 826,351 869,951 902,202 868,272
794,912 826,982 870,616 902,893 868,937
795,517 827,613 871,281 903,583 869,602



Grapevine Lake
Pan Evaporation
inches
13.06
13.07
13.08
13.09
13.10
13.11
13.12
13.13
13.14
13.15
13.16
13.17
13.18
13.19
13.20
13.21
13.22
13.23
13.24
13.25
13.26
13.27
13.28
13.29
13.30
13.31
13.32
13.33
13.34
13.35
13.36
13.37

Make-up Groundwater Required, gallons

January

February

March

April

May

825,612
826,243
826,874
827,505
828,136
828,767
829,398
830,029
830,660
831,291
831,922
832,553
833,184
833,815
834,446
835,077
835,708
836,339
836,970
837,600
838,231
838,862
839,493
840,124
840,755
841,386
842,017
842,648
843,279
843,910
844,541
845,172

792,229
792,835
793,440
794,045
794,651
795,256
795,861
796,467
797,072
797,678
798,283
798,888
799,494
800,099
800,704
801,310
801,915
802,521
803,126
803,731
804,337
804,942
805,547
806,153
806,758
807,364
807,969
808,574
809,180
809,785
810,390
810,996

782,172
782,769
783,366
783,963
784,560
785,156
785,753
786,350
786,947
787,544
788,141
788,738
789,334
789,931
790,528
791,125
791,722
792,319
792,915
793,512
794,109
794,706
795,303
795,900
796,497
797,093
797,690
798,287
798,884
799,481
800,078
800,675

760,661
761,241
761,820
762,400
762,980
763,560
764,140
764,719
765,299
765,879
766,459
767,039
767,618
768,198
768,778
769,358
769,938
770,517
771,097
771,677
772,257
772,837
773,416
773,996
774,576
775,156
775,736
776,315
776,895
777,475
778,055
778,635

683,239
683,759
684,279
684,799
685,319
685,839
686,359
686,879
687,400
687,920
688,440
688,960
689,480
690,000
690,520
691,040
691,560
692,081
692,601
693,121
693,641
694,161
694,681
695,201
695,721
696,241
696,762
697,282
697,802
698,322
698,842
699,362

June
762,454
763,034
763,614
764,194
764,773
765,353
765,933
766,513
767,093
767,672
768,252
768,832
769,412
769,992
770,571
771,151
771,731
772,311
772,891
773,470
774,050
774,630
775,210
775,790
776,369
776,949
777,529
778,109
778,689
779,268
779,848
780,428

July
785,500

786,097
786,694
787,291
787,888
788,485
789,082
789,678
790,275
790,872
791,469
792,066
792,663
793,260
793,856
794,453
795,050
795,647
796,244
796,841
797,437
798,034
798,631
799,228
799,825
800,422
801,019
801,615
802,212
802,809
803,406
804,003

August September  October November December
796,122 828,244 871,946 904,274 870,267
796,728 828,875 872,611 904,965 870,932
797,333 829,506 873,276 905,655 871,597
797,938 830,137 873,941 906,346 872,262
798,544 830,768 874,606 907,037 872,927
799,149 831,399 875,271 907,727 873,593
799,755 832,030 875,937 908,418 874,258
800,360 832,661 876,602 909,109 874,923
800,965 833,292 877,267 909,799 875,588
801,571 833,923 877,932 910,490 876,253
802,176 834,553 878,597 911,180 876,918
802,782 835,184 879,262 911,871 877,583
803,387 835,815 879,927 912,562 878,248
803,992 836,446 880,592 913,252 878,913
804,598 837,077 881,257 913,943 879,578
805,203 837,708 881,922 914,634 880,243
805,808 838,339 882,587 915,324 880,908
806,414 838,970 883,252 916,015 881,573
807,019 839,601 883,917 916,706 882,238
807,625 840,232 884,582 917,396 882,903
808,230 840,863 885,247 918,087 883,568
808,835 841,494 885,912 918,778 884,234
809,441 842,125 886,578 919,468 884,899
810,046 842,756 887,243 920,159 885,564
810,651 843,387 887,908 920,849 886,229
811,257 844,018 888,573 921,540 886,894
811,862 844,649 889,238 922,231 887,559
812,468 845,280 889,903 922,921 888,224
813,073 845911 890,568 923,612 888,889
813,678 846,542 891,233 924,303 889,554
814,284 847,173 891,898 924,993 890,219
814,889 847,804 892,563 925,684 890,884



Grapevine Lake
Pan Evaporation
inches
13.38
13.39
13.40
13.41
13.42
13.43
13.44
13.45
13.46
13.47
13.48
13.49
13.50
13.51
13.52
13.53
13.54
13.55
13.56
13.57
13.58
13.59
13.60
13.61
13.62
13.63
13.64
13.65
13.66
13.67
13.68
13.69

Make-up Groundwater Required, gallons

January

February

March

April

May

845,803
846,434
847,065
847,696
848,327
848,958
849,589
850,220
850,851
851,482
852,112
852,743
853,374
854,005
854,636
855,267
855,898
856,529
857,160
857,791
858,422
859,053
859,684
860,315
860,946
861,577
862,208
862,839
863,470
864,101
864,732
865,363

811,601
812,207
812,812
813,417
814,023
814,628
815,233
815,839
816,444
817,050
817,655
818,260
818,866
819,471
820,077
820,682
821,287
821,893
822,498
823,103
823,709
824,314
824,920
825,525
826,130
826,736
827,341
827,946
828,552
829,157
829,763
830,368

801,271
801,868
802,465
803,062
803,659
804,256
804,852
805,449
806,046
806,643
807,240
807,837
808,434
809,030
809,627
810,224
810,821
811,418
812,015
812,612
813,208
813,805
814,402
814,999
815,596
816,193
816,789
817,386
817,983
818,580
819,177
819,774

779,214
779,794
780,374
780,954
781,534
782,113
782,693
783,273
783,853
784,433
785,012
785,592
786,172
786,752
787,331
787,911
788,491
789,071
789,651
790,230
790,810
791,390
791,970
792,550
793,129
793,709
794,289
794,869
795,449
796,028
796,608
797,188

699,882
700,402
700,922
701,443
701,963
702,483
703,003
703,523
704,043
704,563
705,083
705,603
706,124
706,644
707,164
707,684
708,204
708,724
709,244
709,764
710,285
710,805
711,325
711,845
712,365
712,885
713,405
713,925
714,445
714,966
715,486
716,006

June
781,008
781,588
782,167
782,747
783,327
783,907
784,487
785,066
785,646
786,226
786,806
787,386
787,965
788,545
789,125
789,705
790,285
790,864
791,444
792,024
792,604
793,184
793,763
794,343
794,923
795,503
796,083
796,662
797,242
797,822
798,402
798,981

July
804,600

805,197
805,793
806,390
806,987
807,584
808,181
808,778
809,374
809,971
810,568
811,165
811,762
812,359
812,956
813,552
814,149
814,746
815,343
815,940
816,537
817,134
817,730
818,327
818,924
819,521
820,118
820,715
821,311
821,908
822,505
823,102

August September  October November December
815,494 848,435 893,228 926,375 891,549
816,100 849,065 893,893 927,065 892,214
816,705 849,696 894,558 927,756 892,879
817,311 850,327 895,223 928,447 893,544
817,916 850,958 895,888 929,137 894,209
818,521 851,589 896,553 929,828 894,875
819,127 852,220 897,219 930,518 895,540
819,732 852,851 897,884 931,209 896,205
820,337 853,482 898,549 931,900 896,870
820,943 854,113 899,214 932,590 897,535
821,548 854,744 899,879 933,281 898,200
822,154 855,375 900,544 933,972 898,865
822,759 856,006 901,209 934,662 899,530
823,364 856,637 901,874 935,353 900,195
823,970 857,268 902,539 936,044 900,860
824,575 857,899 903,204 936,734 901,525
825,180 858,530 903,869 937,425 902,190
825,786 859,161 904,534 938,116 902,855
826,391 859,792 905,199 938,806 903,520
826,997 860,423 905,864 939,497 904,185
827,602 861,054 906,529 940,187 904,850
828,207 861,685 907,194 940,878 905,516
828,813 862,316 907,860 941,569 906,181
829,418 862,946 908,525 942,259 906,846
830,023 863,577 909,190 942,950 907,511
830,629 864,208 909,855 943,641 908,176
831,234 864,839 910,520 944,331 908,841
831,840 865,470 911,185 945,022 909,506
832,445 866,101 911,850 945,713 910,171
833,050 866,732 912,515 946,403 910,836
833,656 867,363 913,180 947,094 911,501
834,261 867,994 913,845 947,784 912,166



Grapevine Lake
Pan Evaporation
inches
13.70
13.71
13.72
13.73
13.74
13.75
13.76
13.77
13.78
13.79
13.80
13.81
13.82
13.83
13.84
13.85
13.86
13.87
13.88
13.89
13.90
13.91
13.92
13.93
13.94
13.95
13.96
13.97
13.98
13.99
14.00
14.01

Make-up Groundwater Required, gallons

January

February

March

April

May

865,994
866,624
867,255
867,886
868,517
869,148
869,779
870,410
871,041
871,672
872,303
872,934
873,565
874,196
874,827
875,458
876,089
876,720
877,351
877,982
878,613
879,244
879,875
880,505
881,136
881,767
882,398
883,029
883,660
884,291
884,922
885,553

830,973
831,579
832,184
832,789
833,395
834,000
834,606
835,211
835,816
836,422
837,027
837,632
838,238
838,843
839,449
840,054
840,659
841,265
841,870
842,475
843,081
843,686
844,292
844,897
845,502
846,108
846,713
847,318
847,924
848,529
849,135
849,740

820,371
820,967
821,564
822,161
822,758
823,355
823,952
824,549
825,145
825,742
826,339
826,936
827,533
828,130
828,726
829,323
829,920
830,517
831,114
831,711
832,308
832,904
833,501
834,098
834,695
835,292
835,889
836,486
837,082
837,679
838,276
838,873

797,768
798,348
798,927
799,507
800,087
800,667
801,247
801,826
802,406
802,986
803,566
804,146
804,725
805,305
805,885
806,465
807,045
807,624
808,204
808,784
809,364
809,944
810,523
811,103
811,683
812,263
812,843
813,422
814,002
814,582
815,162
815,742

716,526
717,046
717,566
718,086
718,606
719,126
719,647
720,167
720,687
721,207
721,727
722,247
722,767
723,287
723,807
724,328
724,848
725,368
725,888
726,408
726,928
727,448
727,968
728,488
729,009
729,529
730,049
730,569
731,089
731,609
732,129
732,649

June
799,561
800,141
800,721
801,301
801,880
802,460
803,040
803,620
804,200
804,779
805,359
805,939
806,519
807,099
807,678
808,258
808,838
809,418
809,998
810,577
811,157
811,737
812,317
812,897
813,476
814,056
814,636
815,216
815,796
816,375
816,955
817,535

July
823,699

824,296
824,893
825,489
826,086
826,683
827,280
827,877
828,474
829,071
829,667
830,264
830,861
831,458
832,055
832,652
833,249
833,845
834,442
835,039
835,636
836,233
836,830
837,426
838,023
838,620
839,217
839,814
840,411
841,008
841,604
842,201

August September  October November December
834,866 868,625 914,510 948,475 912,831
835,472 869,256 915,175 949,166 913,496
836,077 869,887 915,840 949,856 914,161
836,683 870,518 916,505 950,547 914,826
837,288 871,149 917,170 951,238 915,491
837,893 871,780 917,835 951,928 916,157
838,499 872,411 918,501 952,619 916,822
839,104 873,042 919,166 953,310 917,487
839,709 873,673 919,831 954,000 918,152
840,315 874,304 920,496 954,691 918,817
840,920 874,935 921,161 955,382 919,482
841,526 875,566 921,826 956,072 920,147
842,131 876,197 922,491 956,763 920,812
842,736 876,828 923,156 957,453 921,477
843,342 877,458 923,821 958,144 922,142
843,947 878,089 924,486 958,835 922,807
844,553 878,720 925,151 959,525 923,472
845,158 879,351 925,816 960,216 924,137
845,763 879,982 926,481 960,907 924,802
846,369 880,613 927,146 961,597 925,467
846,974 881,244 927,811 962,288 926,132
847,579 881,875 928,476 962,979 926,798
848,185 882,506 929,141 963,669 927,463
848,790 883,137 929,807 964,360 928,128
849,396 883,768 930,472 965,051 928,793
850,001 884,399 931,137 965,741 929,458
850,606 885,030 931,802 966,432 930,123
851,212 885,661 932,467 967,122 930,788
851,817 886,292 933,132 967,813 931,453
852,422 886,923 933,797 968,504 932,118
853,028 887,554 934,462 969,194 932,783
853,633 888,185 935,127 969,885 933,448



Grapevine Lake
Pan Evaporation
inches
14.02
14.03
14.04
14.05
14.06
14.07
14.08
14.09
14.10
14.11
14.12
14.13
14.14
14.15
14.16
14.17
14.18
14.19
14.20
14.21
14.22
14.23
14.24
14.25
14.26
14.27
14.28
14.29
14.30
14.31
14.32
14.33

Make-up Groundwater Required, gallons

January

February

March

April

May

886,184
886,815
887,446
888,077
888,708
889,339
889,970
890,601
891,232
891,863
892,494
893,125
893,756
894,387
895,017
895,648
896,279
896,910
897,541
898,172
898,803
899,434
900,065
900,696
901,327
901,958
902,589
903,220
903,851
904,482
905,113
905,744

850,345
850,951
851,556
852,161
852,767
853,372
853,978
854,583
855,188
855,794
856,399
857,004
857,610
858,215
858,821
859,426
860,031
860,637
861,242
861,848
862,453
863,058
863,664
864,269
864,874
865,480
866,085
866,691
867,296
867,901
868,507
869,112

839,470
840,067
840,664
841,260
841,857
842,454
843,051
843,648
844,245
844,841
845,438
846,035
846,632
847,229
847,826
848,423
849,019
849,616
850,213
850,810
851,407
852,004
852,601
853,197
853,794
854,391
854,988
855,585
856,182
856,778
857,375
857,972

816,321
816,901
817,481
818,061
818,641
819,220
819,800
820,380
820,960
821,540
822,119
822,699
823,279
823,859
824,439
825,018
825,598
826,178
826,758
827,338
827,917
828,497
829,077
829,657
830,237
830,816
831,396
831,976
832,556
833,136
833,715
834,295

733,169
733,690
734,210
734,730
735,250
735,770
736,290
736,810
737,330
737,850
738,371
738,891
739,411
739,931
740,451
740,971
741,491
742,011
742,531
743,052
743,572
744,092
744,612
745,132
745,652
746,172
746,692
747,212
747,733
748,253
748,773
749,293

June
818,115
818,695
819,274
819,854
820,434
821,014
821,594
822,173
822,753
823,333
823,913
824,493
825,072
825,652
826,232
826,812
827,392
827,971
828,551
829,131
829,711
830,291
830,870
831,450
832,030
832,610
833,190
833,769
834,349
834,929
835,509
836,089

July
842,798

843,395
843,992
844,589
845,186
845,782
846,379
846,976
847,573
848,170
848,767
849,363
849,960
850,557
851,154
851,751
852,348
852,945
853,541
854,138
854,735
855,332
855,929
856,526
857,123
857,719
858,316
858,913
859,510
860,107
860,704
861,300

August September  October November December
854,239 888,816 935,792 970,576 934,113
854,844 889,447 936,457 971,266 934,778
855,449 890,078 937,122 971,957 935,443
856,055 890,709 937,787 972,648 936,108
856,660 891,340 938,452 973,338 936,773
857,265 891,970 939,117 974,029 937,438
857,871 892,601 939,782 974,719 938,104
858,476 893,232 940,448 975,410 938,769
859,082 893,863 941,113 976,101 939,434
859,687 894,494 941,778 976,791 940,099
860,292 895,125 942,443 977,482 940,764
860,898 895,756 943,108 978,173 941,429
861,503 896,387 943,773 978,863 942,094
862,108 897,018 944,438 979,554 942,759
862,714 897,649 945,103 980,245 943,424
863,319 898,280 945,768 980,935 944,089
863,925 898,911 946,433 981,626 944,754
864,530 899,542 947,098 982,317 945,419
865,135 900,173 947,763 983,007 946,084
865,741 900,804 948,428 983,698 946,749
866,346 901,435 949,093 984,388 947,414
866,951 902,066 949,758 985,079 948,079
867,557 902,697 950,423 985,770 948,745
868,162 903,328 951,089 986,460 949,410
868,768 903,959 951,754 987,151 950,075
869,373 904,590 952,419 987,842 950,740
869,978 905,221 953,084 988,532 951,405
870,584 905,852 953,749 989,223 952,070
871,189 906,482 954,414 989,914 952,735
871,794 907,113 955,079 990,604 953,400
872,400 907,744 955,744 991,295 954,065
873,005 908,375 956,409 991,986 954,730



Grapevine Lake
Pan Evaporation
inches
14.34
14.35
14.36
14.37
14.38
14.39
14.40
14.41
14.42
14.43
14.44
14.45
14.46
14.47
14.48
14.49
14.50
14.51
14.52
14.53
14.54
14.55
14.56
14.57
14.58
14.59
14.60
14.61
14.62
14.63
14.64
14.65

Make-up Groundwater Required, gallons

January

February

March

April

May

906,375
907,006
907,637
908,268
908,899
909,529
910,160
910,791
911,422
912,053
912,684
913,315
913,946
914,577
915,208
915,839
916,470
917,101
917,732
918,363
918,994
919,625
920,256
920,887
921,518
922,149
922,780
923,411
924,041
924,672
925,303
925,934

869,717
870,323
870,928
871,534
872,139
872,744
873,350
873,955
874,560
875,166
875,771
876,377
876,982
877,587
878,193
878,798
879,403
880,009
880,614
881,220
881,825
882,430
883,036
883,641
884,246
884,852
885,457
886,063
886,668
887,273
887,879
888,484

858,569
859,166
859,763
860,360
860,956
861,553
862,150
862,747
863,344
863,941
864,538
865,134
865,731
866,328
866,925
867,522
868,119
868,715
869,312
869,909
870,506
871,103
871,700
872,297
872,893
873,490
874,087
874,684
875,281
875,878
876,475
877,071

834,875
835,455
836,034
836,614
837,194
837,774
838,354
838,933
839,513
840,093
840,673
841,253
841,832
842,412
842,992
843,572
844,152
844,731
845,311
845,891
846,471
847,051
847,630
848,210
848,790
849,370
849,950
850,529
851,109
851,689
852,269
852,849

749,813
750,333
750,853
751,373
751,894
752,414
752,934
753,454
753,974
754,494
755,014
755,534
756,054
756,575
757,095
757,615
758,135
758,655
759,175
759,695
760,215
760,735
761,256
761,776
762,296
762,816
763,336
763,856
764,376
764,896
765,416
765,937

June
836,668
837,248
837,828
838,408
838,988
839,567
840,147
840,727
841,307
841,887
842,466
843,046
843,626
844,206
844,786
845,365
845,945
846,525
847,105
847,684
848,264
848,844
849,424
850,004
850,583
851,163
851,743
852,323
852,903
853,482
854,062
854,642

July
861,897

862,494
863,091
863,688
864,285
864,882
865,478
866,075
866,672
867,269
867,866
868,463
869,060
869,656
870,253
870,850
871,447
872,044
872,641
873,237
873,834
874,431
875,028
875,625
876,222
876,819
877,415
878,012
878,609
879,206
879,803
880,400

August September  October November December
873,611 909,006 957,074 992,676 955,395
874,216 909,637 957,739 993,367 956,060
874,821 910,268 958,404 994,057 956,725
875,427 910,899 959,069 994,748 957,390
876,032 911,530 959,734 995,439 958,055
876,637 912,161 960,399 996,129 958,720
877,243 912,792 961,064 996,820 959,386
877,848 913,423 961,730 997,511 960,051
878,454 914,054 962,395 998,201 960,716
879,059 914,685 963,060 998,892 961,381
879,664 915,316 963,725 999,583 962,046
880,270 915,947 964,390 1,000,273 962,711
880,875 916,578 965,055 1,000,964 963,376
881,480 917,209 965,720 1,001,654 964,041
882,086 917,840 966,385 1,002,345 964,706
882,691 918,471 967,050 1,003,036 965,371
883,297 919,102 967,715 1,003,726 966,036
883,902 919,733 968,380 1,004,417 966,701
884,507 920,364 969,045 1,005,108 967,366
885,113 920,994 969,710 1,005,798 968,031
885,718 921,625 970,375 1,006,489 968,696
886,324 922,256 971,040 1,007,180 969,361
886,929 922,887 971,705 1,007,870 970,027
887,534 923,518 972,371 1,008,561 970,692
888,140 924,149 973,036 1,009,252 971,357
888,745 924,780 973,701 1,009,942 972,022
889,350 925,411 974,366 1,010,633 972,687
889,956 926,042 975,031 1,011,323 973,352
890,561 926,673 975,696 1,012,014 974,017
891,167 927,304 976,361 1,012,705 974,682
891,772 927,935 977,026 1,013,395 975,347
892,377 928,566 977,691 1,014,086 976,012



Grapevine Lake
Pan Evaporation
inches
14.66
14.67
14.68
14.69
14.70
14.71
14.72
14.73
14.74
14.75
14.76
14.77
14.78
14.79
14.80
14.81
14.82
14.83
14.84
14.85
14.86
14.87
14.88
14.89
14.90
14.91
14.92
14.93
14.94
14.95
14.96
14.97

Make-up Groundwater Required, gallons

January

February

March

April

May

926,565
927,196
927,827
928,458
929,089
929,720
930,351
930,982
931,613
932,244
932,875
933,506
934,137
934,768
935,399
936,030
936,661
937,292
937,923
938,553
939,184
939,815
940,446
941,077
941,708
942,339
942,970
943,601
944,232
944,863
945,494
946,125

889,089
889,695
890,300
890,906
891,511
892,116
892,722
893,327
893,932
894,538
895,143
895,749
896,354
896,959
897,565
898,170
898,775
899,381
899,986
900,592
901,197
901,802
902,408
903,013
903,619
904,224
904,829
905,435
906,040
906,645
907,251
907,856

877,668
878,265
878,862
879,459
880,056
880,652
881,249
881,846
882,443
883,040
883,637
884,234
884,830
885,427
886,024
886,621
887,218
887,815
888,412
889,008
889,605
890,202
890,799
891,396
891,993
892,589
893,186
893,783
894,380
894,977
895,574
896,171

853,428
854,008
854,588
855,168
855,748
856,327
856,907
857,487
858,067
858,647
859,226
859,806
860,386
860,966
861,546
862,125
862,705
863,285
863,865
864,445
865,024
865,604
866,184
866,764
867,344
867,923
868,503
869,083
869,663
870,243
870,822
871,402

766,457
766,977
767,497
768,017
768,537
769,057
769,577
770,097
770,618
771,138
771,658
772,178
772,698
773,218
773,738
774,258
774,778
775,299
775,819
776,339
776,859
777,379
777,899
778,419
778,939
779,459
779,980
780,500
781,020
781,540
782,060
782,580

June
855,222
855,802
856,381
856,961
857,541
858,121
858,701
859,280
859,860
860,440
861,020
861,600
862,179
862,759
863,339
863,919
864,499
865,078
865,658
866,238
866,818
867,398
867,977
868,557
869,137
869,717
870,297
870,876
871,456
872,036
872,616
873,196

July
880,997

881,593
882,190
882,787
883,384
883,981
884,578
885,174
885,771
886,368
886,965
887,562
888,159
888,756
889,352
889,949
890,546
891,143
891,740
892,337
892,934
893,530
894,127
894,724
895,321
895,918
896,515
897,111
897,708
898,305
898,902
899,499

August September  October November December
892,983 929,197 978,356 1,014,777 976,677
893,588 929,828 979,021 1,015,467 977,342
894,193 930,459 979,686 1,016,158 978,007
894,799 931,090 980,351 1,016,849 978,672
895,404 931,721 981,016 1,017,539 979,337
896,010 932,352 981,681 1,018,230 980,002
896,615 932,983 982,346 1,018,921 980,668
897,220 933,614 983,012 1,019,611 981,333
897,826 934,245 983,677 1,020,302 981,998
898,431 934,875 984,342 1,020,992 982,663
899,036 935,506 985,007 1,021,683 983,328
899,642 936,137 985,672 1,022,374 983,993
900,247 936,768 986,337 1,023,064 984,658
900,853 937,399 987,002 1,023,755 985,323
901,458 938,030 987,667 1,024,446 985,988
902,063 938,661 988,332 1,025,136 986,653
902,669 939,292 988,997 1,025,827 987,318
903,274 939,923 989,662 1,026,518 987,983
903,879 940,554 990,327 1,027,208 988,648
904,485 941,185 990,992 1,027,899 989,313
905,090 941,816 991,657 1,028,589 989,978
905,696 942,447 992,322 1,029,280 990,643
906,301 943,078 992,987 1,029,971 991,309
906,906 943,709 993,653 1,030,661 991,974
907,512 944,340 994,318 1,031,352 992,639
908,117 944,971 994,983 1,032,043 993,304
908,722 945,602 995,648 1,032,733 993,969
909,328 946,233 996,313 1,033,424 994,634
909,933 946,864 996,978 1,034,115 995,299
910,539 947,495 997,643 1,034,805 995,964
911,144 948,126 998,308 1,035,496 996,629
911,749 948,757 998,973 1,036,187 997,294



Grapevine Lake
Pan Evaporation
inches
14.98
14.99
15.00
15.01
15.02
15.03
15.04
15.05
15.06
15.07
15.08
15.09
15.10
15.11
15.12
15.13
15.14
15.15
15.16
15.17
15.18
15.19
15.20
15.21
15.22
15.23
15.24
15.25
15.26
15.27
15.28
15.29

Make-up Groundwater Required, gallons

January

February

March

April

May

946,756
947,387
948,018
948,649
949,280
949,911
950,542
951,173
951,804
952,434
953,065
953,696
954,327
954,958
955,589
956,220
956,851
957,482
958,113
958,744
959,375
960,006
960,637
961,268
961,899
962,530
963,161
963,792
964,423
965,054
965,685
966,316

908,462
909,067
909,672
910,278
910,883
911,488
912,094
912,699
913,305
913,910
914,515
915,121
915,726
916,331
916,937
917,542
918,148
918,753
919,358
919,964
920,569
921,174
921,780
922,385
922,991
923,596
924,201
924,807
925,412
926,017
926,623
927,228

896,767
897,364
897,961
898,558
899,155
899,752
900,349
900,945
901,542
902,139
902,736
903,333
903,930
904,527
905,123
905,720
906,317
906,914
907,511
908,108
908,704
909,301
909,898
910,495
911,092
911,689
912,286
912,882
913,479
914,076
914,673
915,270

871,982
872,562
873,142
873,721
874,301
874,881
875,461
876,041
876,620
877,200
877,780
878,360
878,940
879,519
880,099
880,679
881,259
881,838
882,418
882,998
883,578
884,158
884,737
885,317
885,897
886,477
887,057
887,636
888,216
888,796
889,376
889,956

783,100
783,620
784,140
784,661
785,181
785,701
786,221
786,741
787,261
787,781
788,301
788,821
789,342
789,862
790,382
790,902
791,422
791,942
792,462
792,982
793,503
794,023
794,543
795,063
795,583
796,103
796,623
797,143
797,663
798,184
798,704
799,224

June
873,775
874,355
874,935
875,515
876,095
876,674
877,254
877,834
878,414
878,994
879,573
880,153
880,733
881,313
881,893
882,472
883,052
883,632
884,212
884,792
885,371
885,951
886,531
887,111
887,691
888,270
888,850
889,430
890,010
890,590
891,169
891,749

July
900,096

900,693
901,289
901,886
902,483
903,080
903,677
904,274
904,871
905,467
906,064
906,661
907,258
907,855
908,452
909,049
909,645
910,242
910,839
911,436
912,033
912,630
913,226
913,823
914,420
915,017
915,614
916,211
916,808
917,404
918,001
918,598

August September  October November December
912,355 949,387 999,638 1,036,877 997,959
912,960 950,018 1,000,303 1,037,568 998,624
913,565 950,649 1,000,968 1,038,258 999,289
914,171 951,280 1,001,633 1,038,949 999,954
914,776 951,911 1,002,298 1,039,640 1,000,619
915,382 952,542 1,002,963 1,040,330 1,001,284
915,987 953,173 1,003,628 1,041,021 1,001,949
916,592 953,804 1,004,293 1,041,712 1,002,615
917,198 954,435 1,004,959 1,042,402 1,003,280
917,803 955,066 1,005,624 1,043,093 1,003,945
918,408 955,697 1,006,289 1,043,784 1,004,610
919,014 956,328 1,006,954 1,044,474 1,005,275
919,619 956,959 1,007,619 1,045,165 1,005,940
920,225 957,590 1,008,284 1,045,856 1,006,605
920,830 958,221 1,008,949 1,046,546 1,007,270
921,435 958,852 1,009,614 1,047,237 1,007,935
922,041 959,483 1,010,279 1,047,927 1,008,600
922,646 960,114 1,010,944 1,048,618 1,009,265
923,251 960,745 1,011,609 1,049,309 1,009,930
923,857 961,376 1,012,274 1,049,999 1,010,595
924,462 962,007 1,012,939 1,050,690 1,011,260
925,068 962,638 1,013,604 1,051,381 1,011,925
925,673 963,269 1,014,269 1,052,071 1,012,590
926,278 963,899 1,014,934 1,052,762 1,013,256
926,884 964,530 1,015,600 1,053,453 1,013,921
927,489 965,161 1,016,265 1,054,143 1,014,586
928,095 965,792 1,016,930 1,054,834 1,015,251
928,700 966,423 1,017,595 1,055,525 1,015,916
929,305 967,054 1,018,260 1,056,215 1,016,581
929,911 967,685 1,018,925 1,056,906 1,017,246
930,516 968,316 1,019,590 1,057,596 1,017,911
931,121 968,947 1,020,255 1,058,287 1,018,576



Grapevine Lake
Pan Evaporation
inches
15.30
15.31
15.32
15.33
15.34
15.35
15.36
15.37
15.38
15.39
15.40
15.41
15.42
15.43
15.44
15.45
15.46
15.47
15.48
15.49
15.50
15.51
15.52
15.53
15.54
15.55
15.56
15.57
15.58
15.59
15.60
15.61

Make-up Groundwater Required, gallons

January

February

March

April

May

966,946
967,577
968,208
968,839
969,470
970,101
970,732
971,363
971,994
972,625
973,256
973,887
974,518
975,149
975,780
976,411
977,042
977,673
978,304
978,935
979,566
980,197
980,828
981,458
982,089
982,720
983,351
983,982
984,613
985,244
985,875
986,506

927,834
928,439
929,044
929,650
930,255
930,860
931,466
932,071
932,677
933,282
933,887
934,493
935,098
935,703
936,309
936,914
937,520
938,125
938,730
939,336
939,941
940,546
941,152
941,757
942,363
942,968
943,573
944,179
944,784
945,390
945,995
946,600

915,867
916,464
917,060
917,657
918,254
918,851
919,448
920,045
920,641
921,238
921,835
922,432
923,029
923,626
924,223
924,819
925,416
926,013
926,610
927,207
927,804
928,401
928,997
929,594
930,191
930,788
931,385
931,982
932,578
933,175
933,772
934,369

890,535
891,115
891,695
892,275
892,855
893,434
894,014
894,594
895,174
895,754
896,333
896,913
897,493
898,073
898,653
899,232
899,812
900,392
900,972
901,552
902,131
902,711
903,291
903,871
904,451
905,030
905,610
906,190
906,770
907,350
907,929
908,509

799,744
800,264
800,784
801,304
801,824
802,344
802,865
803,385
803,905
804,425
804,945
805,465
805,985
806,505
807,025
807,546
808,066
808,586
809,106
809,626
810,146
810,666
811,186
811,706
812,227
812,747
813,267
813,787
814,307
814,827
815,347
815,867

June
892,329
892,909
893,488
894,068
894,648
895,228
895,808
896,387
896,967
897,547
898,127
898,707
899,286
899,866
900,446
901,026
901,606
902,185
902,765
903,345
903,925
904,505
905,084
905,664
906,244
906,824
907,404
907,983
908,563
909,143
909,723
910,303

July
919,195

919,792
920,389
920,986
921,582
922,179
922,776
923,373
923,970
924,567
925,163
925,760
926,357
926,954
927,551
928,148
928,745
929,341
929,938
930,535
931,132
931,729
932,326
932,923
933,519
934,116
934,713
935,310
935,907
936,504
937,100
937,697

August September  October November December
931,727 969,578 1,020,920 1,058,978 1,019,241
932,332 970,209 1,021,585 1,059,668 1,019,906
932,938 970,840 1,022,250 1,060,359 1,020,571
933,543 971,471 1,022,915 1,061,050 1,021,236
934,148 972,102 1,023,580 1,061,740 1,021,901
934,754 972,733 1,024,245 1,062,431 1,022,566
935,359 973,364 1,024,910 1,063,122 1,023,231
935,964 973,995 1,025,575 1,063,812 1,023,897
936,570 974,626 1,026,241 1,064,503 1,024,562
937,175 975,257 1,026,906 1,065,193 1,025,227
937,781 975,888 1,027,571 1,065,884 1,025,892
938,386 976,519 1,028,236 1,066,575 1,026,557
938,991 977,150 1,028,901 1,067,265 1,027,222
939,597 977,781 1,029,566 1,067,956 1,027,887
940,202 978,411 1,030,231 1,068,647 1,028,552
940,807 979,042 1,030,896 1,069,337 1,029,217
941,413 979,673 1,031,561 1,070,028 1,029,882
942,018 980,304 1,032,226 1,070,719 1,030,547
942,624 980,935 1,032,891 1,071,409 1,031,212
943,229 981,566 1,033,556 1,072,100 1,031,877
943,834 982,197 1,034,221 1,072,791 1,032,542
944,440 982,828 1,034,886 1,073,481 1,033,207
945,045 983,459 1,035,551 1,074,172 1,033,872
945,650 984,090 1,036,216 1,074,862 1,034,538
946,256 984,721 1,036,882 1,075,553 1,035,203
946,861 985,352 1,037,547 1,076,244 1,035,868
947,467 985,983 1,038,212 1,076,934 1,036,533
948,072 986,614 1,038,877 1,077,625 1,037,198
948,677 987,245 1,039,542 1,078,316 1,037,863
949,283 987,876 1,040,207 1,079,006 1,038,528
949,888 988,507 1,040,872 1,079,697 1,039,193
950,493 989,138 1,041,537 1,080,388 1,039,858



Grapevine Lake
Pan Evaporation
inches
15.62
15.63
15.64
15.65
15.66
15.67
15.68
15.69
15.70
15.71
15.72
15.73
15.74
15.75
15.76
15.77
15.78
15.79
15.80
15.81
15.82
15.83
15.84
15.85
15.86
15.87
15.88
15.89
15.90
1591
15.92
15.93

Make-up Groundwater Required, gallons

January

February

March

April

May

987,137
987,768
988,399
989,030
989,661
990,292
990,923
991,554
992,185
992,816
993,447
994,078
994,709
995,340
995,970
996,601
997,232
997,863
998,494
999,125
999,756
1,000,387
1,001,018
1,001,649
1,002,280
1,002,911
1,003,542
1,004,173
1,004,804
1,005,435
1,006,066
1,006,697

947,206
947,811
948,416
949,022
949,627
950,233
950,838
951,443
952,049
952,654
953,259
953,865
954,470
955,076
955,681
956,286
956,892
957,497
958,102
958,708
959,313
959,919
960,524
961,129
961,735
962,340
962,945
963,551
964,156
964,762
965,367
965,972

934,966
935,563
936,160
936,756
937,353
937,950
938,547
939,144
939,741
940,338
940,934
941,531
942,128
942,725
943,322
943,919
944,515
945,112
945,709
946,306
946,903
947,500
948,097
948,693
949,290
949,887
950,484
951,081
951,678
952,275
952,871
953,468

909,089
909,669
910,249
910,828
911,408
911,988
912,568
913,148
913,727
914,307
914,887
915,467
916,047
916,626
917,206
917,786
918,366
918,946
919,525
920,105
920,685
921,265
921,845
922,424
923,004
923,584
924,164
924,744
925,323
925,903
926,483
927,063

816,387
816,908
817,428
817,948
818,468
818,988
819,508
820,028
820,548
821,068
821,589
822,109
822,629
823,149
823,669
824,189
824,709
825,229
825,749
826,270
826,790
827,310
827,830
828,350
828,870
829,390
829,910
830,430
830,951
831,471
831,991
832,511

June
910,882
911,462
912,042
912,622
913,202
913,781
914,361
914,941
915,521
916,101
916,680
917,260
917,840
918,420
919,000
919,579
920,159
920,739
921,319
921,899
922,478
923,058
923,638
924,218
924,798
925,377
925,957
926,537
927,117
927,697
928,276
928,856

July
938,294

938,891
939,488
940,085
940,682
941,278
941,875
942,472
943,069
943,666
944,263
944,860
945,456
946,053
946,650
947,247
947,844
948,441
949,037
949,634
950,231
950,828
951,425
952,022
952,619
953,215
953,812
954,409
955,006
955,603
956,200
956,797

August

September

October

November

December

951,099
951,704
952,310
952,915
953,520
954,126
954,731
955,336
955,942
956,547
957,153
957,758
958,363
958,969
959,574
960,179
960,785
961,390
961,996
962,601
963,206
963,812
964,417
965,022
965,628
966,233
966,839
967,444
968,049
968,655
969,260
969,866

989,769
990,400
991,031
991,662
992,293
992,923
993,554
994,185
994,816
995,447
996,078
996,709
997,340
997,971
998,602
999,233
999,864
1,000,495
1,001,126
1,001,757
1,002,388
1,003,019
1,003,650
1,004,281
1,004,912
1,005,543
1,006,174
1,006,804
1,007,435
1,008,066
1,008,697
1,009,328

1,042,202
1,042,867
1,043,532
1,044,197
1,044,862
1,045,527
1,046,192
1,046,857
1,047,523
1,048,188
1,048,853
1,049,518
1,050,183
1,050,848
1,051,513
1,052,178
1,052,843
1,053,508
1,054,173
1,054,838
1,055,503
1,056,168
1,056,833
1,057,498
1,058,164
1,058,829
1,059,494
1,060,159
1,060,824
1,061,489
1,062,154
1,062,819

1,081,078
1,081,769
1,082,460
1,083,150
1,083,841
1,084,531
1,085,222
1,085,913
1,086,603
1,087,294
1,087,985
1,088,675
1,089,366
1,090,057
1,090,747
1,091,438
1,092,128
1,092,819
1,093,510
1,094,200
1,094,891
1,095,582
1,096,272
1,096,963
1,097,654
1,098,344
1,099,035
1,099,726
1,100,416
1,101,107
1,101,797
1,102,488

1,040,523
1,041,188
1,041,853
1,042,518
1,043,183
1,043,848
1,044,513
1,045,179
1,045,844
1,046,509
1,047,174
1,047,839
1,048,504
1,049,169
1,049,834
1,050,499
1,051,164
1,051,829
1,052,494
1,053,159
1,053,824
1,054,489
1,055,154
1,055,820
1,056,485
1,057,150
1,057,815
1,058,480
1,059,145
1,059,810
1,060,475
1,061,140



Grapevine Lake
Pan Evaporation
inches
15.94
15.95
15.96
15.97
15.98
15.99
16.00

Make-up Groundwater Required, gallons

January

February

March

April

May

1,007,328
1,007,959
1,008,590
1,009,221
1,009,852
1,010,482
1,011,113

966,578
967,183
967,788
968,394
968,999
969,605
970,210

954,065
954,662
955,259
955,856
956,452
957,049
957,646

927,643
928,222
928,802
929,382
929,962
930,541
931,121

833,031
833,551
834,071
834,591
835,112
835,632
836,152

June
929,436
930,016
930,596
931,175
931,755
932,335
932,915

July
957,393

957,990
958,587
959,184
959,781
960,378
960,974

August

September

October

November

December

970,471
971,076
971,682
972,287
972,892
973,498
974,103

1,009,959
1,010,590
1,011,221
1,011,852
1,012,483
1,013,114
1,013,745

1,063,484
1,064,149
1,064,814
1,065,479
1,066,144
1,066,809
1,067,474

1,103,179
1,103,869
1,104,560
1,105,251
1,105,941
1,106,632
1,107,323

1,061,805
1,062,470
1,063,135
1,063,800
1,064,465
1,065,130
1,065,795
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Well/Aquifer Yield Analysis
1. Introduction

The objective of this analysis is to review available data regarding the existing well, other wells in the area, and
the Woodbine Aquifer and use those data to determine if the existing Vitruvian Park make-up water well can
meet the water quantity requirements to maintain the flows in the creek. The data and information reviewed in
this section include well construction information, static water level data from the well, time-drawdown data
from pumping tests performed in the well, and long-term drawdown projections from the current Texas Water
Development Board (TWDB) Groundwater Availability Model (GAM) for the Northern Trinity/Woodbine
Aquifer system.

2. Hydrogeologic Setting

The well is completed in the confined portion of the Woodbine Aquifer (Figure 1) with an open interval from
580 to 632 feet below ground surface (bgs). The Woodbine Aquifer, classified as a minor aquifer by the
TWDB, directly overlies the Trinity Aquifer and consists of Cretaceous sandstone interbedded with shale and
clay that form three distinct water-bearing zones (George and others, 2011). Deeper zones within the aquifer
typically yield the most water to wells, whereas wells in the shallower zones generally exhibit limited well
yields and poorer water quality (George and others, 2011).

Two static water level measurements are available for the Vitruvian well. These measurements are 315.1 feet
bgs, taken on 1 May 2013, and 306.6 feet bgs, taken on an unknown date. Assuming that these are typical
measurements for the static water level in the well, the available artesian head above the top of the Woodbine
Aquifer (580 feet bgs) is about 265 to 273 feet.

Potential long-term water level trends in the Woodbine Aquifer at Vitruvian Park were evaluated by reviewing
the results of predictive model runs performed by Harden & Associates using the Northern Trinity/Woodbine
Aquifer GAM (Harden & Associates, 2004). Model-predicted drawdowns from year 2000 to year 2050 (Figure
2) suggest an overall trend of rising water levels in the Woodbine at Vitruvian Park with an increase of about 50
feet over the predictive period. This increase in water levels is attributed to a projected decrease in demand on
the aquifer in this region, with an increased reliance on surface water sources. Based on this, it is assumed that
there will be no long-term regional water level drawdowns in the Woodbine that could limit availability of water
in the Vitruvian well; therefore, the yield analysis presented in this report only considers the effects of the
Vitruvian well alone and does not consider regional impacts on the well.

3. Well Yield Analysis

The capability of the Vitruvian Park well to supply the required flow rates to maintain flow in the creek was
evaluated using an analytical model that calculates drawdown (i.e., water level change) in a confined aquifer in
response to constant pumping from a single well. The following section describes the model, presents the
methods used to determine the input parameters for the model, and presents and discusses the model results.

3.1 Analytical Model Description

The analytical model is based on the Theis equation for non-steady state flow in an isotropic, homogeneous
confined aquifer (Theis, 1935). The Theis equation is

Q
. Eqgn. 1
5= TW(u] q
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where:

ri§
= — E 1n. 2
Ry a
and
M e tdu
W) = I Eqn. 3
Ry 1L
and:

= drawdown [L], defined as the initial head minus the head at time [t]
radial distance from pumping well [L]

aquifer transmissivity [L*/t]

aquifer storativity [ - ]

time after the start of pumping [t]

= pumping rate from the well [L*/t]

Ot ng= »
Il

The model was developed in a Microsoft Excel workbook.
3.2 Justification for Model Input Parameters

The edge of the borehole in the Vitruvian Park well was assigned to the radial distance from the pumping well
(r). Assuming an 8.5 inch diameter borehole (as indicated on the electric log for the well), a radius of 4.25
inches (0.3542 feet) was used in all simulations.

Transmissivity of the formation (T) was estimated by analyzing time-drawdown data from two pumping tests
performed on the Vitruvian Park well. A discussion of the analysis of the pumping test data is presented in the
following section.

Storativity of the formation (S) was estimated by calibrating the Theis analytical model to the drawdown data
using the range of transmissivity values determined by the analysis of the time-drawdown data. Details of the
model calibration are provided in the following section.

3.3 Analysis of Pumping Test Data and Model Calibration

Time drawdown data from two pumping tests performed on the Vitruvian Park well were analyzed using a
combination of direct test analysis and calibration of the analytical model. Test 1 was performed on an unknown
date at a constant rate of 16 gpm for 8.3 hours, with one hour of recovery time monitored. Test 2 was performed
on 1-2 May 2014 at a pumping rate of 36-37 gpm for 24 hours with one hour of recovery time monitored. All
time-drawdown data are presented in Table 1. Graphs showing drawdown and recovery data are presented as
Figures 3 and 4.

Data Quality

The drawdown data for Test 1 fall on a relatively straight line on a semi-log plot of time versus drawdown
(Figure 3a), indicating that the measured drawdown response is representative of the drawdowns in the
formation. The pattern of the drawdown and recovery data for this test (Figure 3b) follow the patterns predicted
by a model simulation, which also indicate that the response is representative of the formation response. The
recovery data are somewhat limited, because at the end of the recovery period the well was still at over 10% of
the maximum drawdown; however, there is enough data to match the response to a modeled response curve.
These observations indicate that the drawdown and recovery data from Test 1 are good quality and suitable for
analysis.

The drawdown data for Test 2 deviate somewhat from a straight line on a semi-log plot of time versus
drawdown (Figure 4a). This deviation is possibly related to variations in the pumping rate that were not
observed due to lack of precision in pump rate measurements. Deviations could also be caused by inefficiency
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in the well, which increases with increasing pumping rates; however, inefficiency usually results in a positive
deviation (i.e., greater drawdown than predicted) rather than the negative deviation observed in Figures 4a and
4b. In addition, the recovery data is limited; specifically, the drawdown at the end of the recovery period is still
about 17% of the maximum drawdown and the recovery curve is too short to match to a modeled response
curve. The data from Test 2 are still useable, and they were analyzed; however, the quality of the data is not as
good as that for Test 1.

Pumping Test Analysis Methods

The drawdown data from each test were analyzed using the Cooper-Jacob method (Cooper and Jacob, 1946).
The recovery data from each test were analyzed using the Cooper-Jacob recovery method (Cooper and Jacob,
1946). The analyses were performed using a set of MS Excel spreadsheets developed by the U.S. Geological
Survey for analyzing aquifer test data (Halford and Kuniansky, 2002). Printouts of the data analysis sheets are
presented in Attachment A.

The results are presented in parts A and B of Table 2. The calculated transmissivities range from 430 - 640 ft*/d.
The test with the higher pump rate resulted in lower T values, which is consistent with well inefficiency issues.
Assuming a saturated thickness of 52 feet, corresponding to the length of the screened interval, the calculated
hydraulic conductivities range from 8.3 - 12.3 ft/d. These values are on the high side of values expected for
consolidated sandstone like the formation that contains the Woodbine, but are not unreasonable values.

Model Calibration

The Cooper-Jacob analysis method applied to a single well with no observation wells do not provide a direct
estimate of storativity in the formation. To estimate the storativity, a Theis model was constructed and used to
calibrate the model parameters to the actual pumping and recovery data from pumping test 1. Transmissivity
values within the range provided by the analysis were applied to the model and the storativity values were
varied iteratively to achieve the best fit to the data. The resulting model with the best fit, which is included as the
red line on Figures 3 and 4, has a transmissivity of 510 ft*/d and a storativity of 0.0004, both of which are
reasonable values for a confined sandstone aquifer like the Woodbine. These values were used in the predictive
models discussed in the next section.

3.4 Predictive Model Results and Yield Estimation

The evaporation analysis for Vitruvian Park indicates that the make-up water well needs to be able to supply a
constant 9.3 gpm from the well over the long term, with a historical monthly maximum of 22.2 gpm. These
pumping rates were applied to the analytical model, and drawdowns within the well were calculated at 1 year of
constant pumping. Model results for pumping at 9.3 gpm are presented in Figure 5. Model results for pumping
at 22.2 gpm are presented in Figure 6.

Pumping at the required long-term rate of 9.3 gpm results in less than 8.5 feet of drawdown in the pumping well
after one year of constant pumping. Pumping at the maximum monthly rate of 22.2 gpm results in 18.4 feet of
drawdown at the end of one month and about 20 feet of drawdown after a full year. Pumping from the well at
the maximum monthly rate for an additional 50 years would only add an additional 2-3 feet of drawdown to the
well.

4. Conclusions
As stated in Section 2, the available drawdown in the well is about 265 to 273 feet. Based on the model results

presented here, pumping from the well at a constant 22.2 gpm for 50 years, which is much greater that the
assumed maximum rate needed, would result in less than a 9% reduction in the available artesian head. These
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calculations indicate that the well should easily be capable of providing the required quantity of water to offset
the calculated evaporation from the Vitruvian Park complex.
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Tables

Table 1. Time-Drawdowns Data for the Vitruvian Water Well

A. TEST 1 (DATE UNKNOWN)

B. TEST2 (1-2 MAY 2014)

Depth Depth

Time of Elapsed Pump to Draw- Time of Elapsed Pump to Draw-
Day Time Rate Water down Day Time Rate Water down

min hrs gpm ft bgs ft min hrs gpm ft bgs ft
9:00 AM 0 00 306.6 0.00 10:15 PM 0 0.0 315.1 0.00
9:15 AM 15 0.3 16  316.3 9.67 10:30 PM 0 0.0 37 315.1 0.00
9:30 AM 30 05 16  316.4 9.83 10:45 PM 15 0.2 36 336.0 20.92
9:45AM 45 0.8 16  316.6 10.00 11:00 PM 30 05 36 336.3 21.25
10:00 AM 60 1.0 16  316.7 10.08 11:15 PM 45 0.8 36 336.4 21.33
10:15 AM 75 1.2 16  316.8 10.17 11:30 PM 60 1.0 36 336.8 21.67
10:30 AM 90 15 16 3169 10.33 12:00 AM 90 15 36 337.1 22.00
10:45AM 105 1.8 16 317.0 10.38 12:30 AM 120 2.0 36 337.3 2217
11:00 AM 120 2.0 16 317.0 10.42 1:00AM 150 2.5 36 337.7 22.58
11:15AM 135 2.3 16 317.1 10.50 1:30AM 180 3.0 37 337.8 22.67
11:45AM 165 2.8 16 317.1 10.54 2:00AM 210 35 36 338.0 22.92
12:15PM 195 3.3 16 317.2 10.63 2:30AM 240 4.0 36 338.3 23.25
12:45PM 225 3.8 16 317.3 10.71 3:00AM 270 45 36 3385 23.42
1:15PM 255 4.3 16 317.3 10.71 3:30AM 300 5.0 36 338.6 23.50
2:15PM 315 5.3 16 3174 10.79 4:30AM 360 6.0 37 338.8 23.67
3:15PM 375 6.3 16 3175 10.92 5:30AM 420 7.0 37 339.2 24.08
4:15PM 435 7.3 16  317.6 11.00 6:30AM 480 8.0 37 339.3 24.25
5:15PM 495 8.3 16 317.6 11.04 7:30AM 540 9.0 36 339.3 24.25
5:20PM 500 8.3 308.7 2.13 8:30AM 600 10. 36 339.7 24.58
5:25PM 505 8.4 308.5 1.88 9:30AM 660 11. 37 339.8 24.67
5:30PM 510 85 308.3 1.67 10:30 AM 720 12 37 340.0 24.92
535PM 515 8.6 308.3 1.67 11:30 AM 780 13. 36 340.2 25.08
5:40PM 520 8.7 308.2 1.63 12:30PM 840 14 36 340.3 25.17
5:45PM 525 8.8 308.0 1.42 1:30PM 900 15. 37 340.3 25.17
6:00PM 540 9.0 307.9 1.33 2:30PM 960 16. 36 340.4 25.33
6:15PM 555 9.3 307.8 1.25 3:30pPm 102 17. 36 340.5 25.42
4:30PM 108  18. 36 340.6 25.50
5:30pPM 114 19 36 340.6 25.50
6:30PM 120 20. 36 340.7 25.58
7:30PM 126 21 37 340.8 25.67
8:30pPM 132 22 36 341.0 25.92
9:30PM 138 23 36 341.1 26.00
10:30 PM 144 24, 36 341.1  26.00
10:45PM 145 24 320.5 5.42
11:00 PM 147 24 320.2 5.08
11:15PM 148 24 319.6 4.50
11:30PM 150  25. 319.5 4.42
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Table 2. Summary of Results of Hydraulic Parameter Estimations for Model Input

Trans- "Hydraulic
Test Phase missivty Conductivity Storativity
ft’/d ft/d -
A. °Analysis of Test 1
Drawdown 570 11.0 n/a
Recovery 640 12.3 n/a

B. ?Analysis of Test 2
Drawdown 430 8.3 n/a
Recovery 580 11.2 n/a

C. ?Model Calibration
Both 510 9.8 0.0004

Notes:

1. Assuming saturated thickness (i.e., length of well screen) = 52 ft

2. Analysis of drawdown and recovery data using the Cooper-Jacob (1946) methods

3. Calibration of Theis (1935) solution to all test data assuming an ~8.5 inch diameter
borehole (r = 0.3542 ft)
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adapted from George, P.G.; Mace, R.E.; and Petrossian, R.; 2011. Aquifers

Figure 1. Map of the Woodbine Aquifer Showing the Location of the Vitruvian Park Well
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Figure 2. GAM Simulated Water Level Change for the Woodbine Aquifer from 2000 to 2050
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a) Test 1 Drawdown Data Only
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Figure 3. Pumping Test Data (blue diamonds) for Test 1.

Graph a) shows drawdown data only on a semi-logarithmic scale. Graph b) shows drawdown
and recovery data on an arithmetic scale. The red lines show the final calibration model
results.
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a) Test 2 Drawdown Data Only
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Figure 4. Pumping Test Data (blue diamonds) for Test 2.

Graph a) shows drawdown data only on a semi-logarithmic scale. Graph b) shows drawdown
and recovery data on an arithmetic scale. The red lines show the final calibration model
results.
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Figure 5. Model Results for Continuous Pumping at the Long-Term Required Rate (9.3 gpm)
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Figure 6. Model Results for Continuous Pumping at the Maximum Monthly Rate (22.2 gpm)
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Attachment A to Appendix C

Data Analysis Sheets
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TRC_FarmersBranch-Pumping_CooperJacob(1).xls

WELL ID: Vitruvian Park Supply Well
Local ID: City of Addison

............................................... INPUT Date: unknown
Construction: Time: 0:00
Casing dia. (d,) 4 Inch
Annulus dia. (dy,) 8 Inch COMPUTED
Screen Length (L) 52 Feet
Depths to: Aquifer thickness = 52 Feet
water level (DTW) 306.6 Feet
Top of Aquifer 580 Feet Slope = 0.990196 Feet/log10
Base of Aquifer 632 Feet
Annular Fill: Input is consistent.
across screen -- Medium Sand
above screen -- Cement K = 11.0 Feet/Day
Aquifer Material -- Medium-Grained Sand T = 570 Feet?Day
FLOWRATE o 18GPM
14
12
o I
w 10
] I
TH
=
Z 8
=
(@)
]
Z of
o
(]
4 |
2 |
I Adjust slope of line to estimate T
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0:01:26 0:14:24 2:24:00 24:00:00 240:00:00
TIME, Hour:Minute:Second
REMARKS: Cooper-Jacob analysis of single-well aquifer test
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TRC_FarmersBranch-Pumping_CooperJacobRecovery(1).xls

WELL ID: Vitruvian Park Supply Well
Local ID: City of Addison

............................................... INPUT Date: unknown
Construction: Time: 0:00
Casing dia. (d,) 4 Inch
Annulus dia. (dy,) 8 Inch COMPUTED
Screen Length (L) 52 Feet
Depths to: Aquifer thickness = 52 Feet
water level (DTW) 306.6 Feet
Top of Aquifer 580 Feet Slope = 0.875168 Feet/log10
Base of Aquifer 632 Feet
Annular Fill: Input is consistent.
across screen -- Medium Sand
above screen -- Cement K = 12 Feet/Day
Aquifer Material -- Medium-Grained Sands T = 640 Feet?Day
FLOWRATE o 18GPM
2.5
Adjust slope of line to estimate T
- 2|
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1]
TH
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Z
= 15}
(@)
o]
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05 |
0
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(t+At)/At
REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test
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TRC_FarmersBranch-Pumping_CooperJacob(2).xls

WELL ID: Vitruvian Park Supply Well
Local ID: City of Addison

............................................... INPUT Date: 5/1/2013
Construction: Time: 0:00
Casing dia. (d,) 4 Inch
Annulus dia. (dy,) 8 Inch COMPUTED
Screen Length (L) 52 Feet
Depths to: Aquifer thickness = 52 Feet
water level (DTW) 315.1 Feet
Top of Aquifer 580 Feet Slope = 2.960784 Feet/log10
Base of Aquifer 632 Feet
Annular Fill: Input is consistent.
across screen -- Medium Sand
above screen -- Cement K = 8.2 Feet/Day
Aquifer Material -- Medium-Grained Sand T = 430 Feet?Day
FLOWRATE o 36 GPM ..
30
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H |
m 20 B
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% I
a 15
=
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5 |
. Adjust slope of line to estimate T
0 L T N R N A | L TR S S S R L T R N N R
0:01:26 0:14:24 2:24:00 24:00:00 240:00:00
TIME, Hour:Minute:Second
REMARKS: Cooper-Jacob analysis of single-well aquifer test

TRC_FarmersBranch-Pumping_CooperJacob(2).xls



TRC_FarmersBranch-Pumping_CooperJacobRecovery(2).xls

WELL ID: Vitruvian Park Supply Well
Local ID: City of Addison

............................................... INPUT Date: 5/2/2013
Construction: Time: 0:00
Casing dia. (d,) 4 Inch
Annulus dia. (dy,) 8 Inch COMPUTED
Screen Length (L) 52 Feet
Depths to: Aquifer thickness = 52 Feet
water level (DTW) 306.6 Feet
Top of Aquifer 580 Feet Slope = 2.190265 Feet/log10
Base of Aquifer 632 Feet
Annular Fill: Input is consistent.
across screen -- Medium Sand
above screen -- Cement K = 11 Feet/Day
Aquifer Material -- Medium-Grained Sands; T = 580 Feet?/Day
FLOWRATE oo 36 GPM .
7
6 i Adjust slope of line to estimate T
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REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test

TRC_FarmersBranch-Pumping_CooperJacobRecovery(2).xls
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