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BALLEAU GROUNDWATER, INC.

901 RIO GRANDF BLVD. NW, SUITE F.242
ALBLQUERQUE, NEW MEXICOQ 871M1

04 /0258

May 7, 2004

Charles T. DuMars, Esq.

Law & Resource Planning Assodiates
201 Third Street NW, Suite 1370
Albuquerque, NM 87102

Subject: Impact of City Drinking Water Project on Middle Rio Grande
Conservancy District

Dear Mr. DuManrs:

[wo copies of a techmeal memorandum are attached as we discussed. It is
derived trom a February 20, 2003 document by editing out the description of two madel
stenarios shuwing effects of increased or decreased City wellfield pumping schedules.
I'he attached technical memorandum discusses only the CH2M Hill scenarios of the
Drinking Water I'roject and etfects on Middle Rio Grande Conservancy District

(MRGCD) drains and diversions, without alternative pumping schedules that alter
ettects on MRGCD.

Please call to discuss any of this or if vou find that further revisions are needed
Very truly yours,

BALLEAU GROUNDWATER, INC.

W. Peter Balleau, CPG
President

WPB/ sl

Attachment: Technical Memorandum

TELEPHONE (305) 247-2000 1



TEAHNTCAL MEMORANDL M

To File LAPA/MRGCD 7 May 7 2004

.E/‘ .7/ N IQ_.' ‘%/l

Wm ‘o Kernodle and W P Balleau

Subject MPACTS TO MIDDLE RIO GRANDE CONSERVANCY DISTRICT FROM
CITY OF ALBUQUERQUE PLANNED DRINKING WATER PROJECT

At the request of the Viddle Rio Grande Conservancy District {MRGCD). Balleau
Groundwater, Inc. (BGW) has avaluated the mpacts on MRGCD of the proposed City of
Albuguerque (City) direct use of San Juan Chama {SJC) water The diract use of SJC water by
the City 1s referred 10 as the ‘Drnking Water Project” (DWP) implementation of the DWP
would provide a direct sutface-water source to supply City demand. thereby reducing the
quaniity of swater divarted trom the City welllield.  The discussion heremn describes effects on
MRGCD associated with histoncal und future City welltield aperatans both vath and without the
DWP. and isolates impacts from DWP operaunns As requestied, the results quantify the “net

native water that would he 'ost on an annual basis that, but for the scheduled DWP. would be

availlable”,

The DWP proposad by the City is based on release of SJC water from upstream storage
with diversion in the Albuquerque area by any of three means: use of the gxiIstng Angostura
diversion dam. a new surface diversion dam just north of Paseo del Norte bndge, or a new
shallow subsizdacc diversicn north and south of Paseo del Norte bridge. We have evaluated the
surface diversion norih ot Paseo ael Norte bridge as the prmary DWP site Figure 1 shows the
general layout and major fetures of the Middle Rio Grande Basm. the City wells and potential

sites for diversion of SJC and natve Rio Grande water as proposea by the Cuty.

© CH2MHILL, 20002, Hygeciog ¢ £wcts ot e Proposed Citv 6t aibLgie Gus Denarg Water Proect an tma Ris Geance
d R Chama Systems Uity ot Abuguerque Resources Suatauy knolemantation. Final Repaort dated May 2002
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The evaluation includes mocel simulations with ine admiinsirative groundweaier flow
maocel prenared by the Mevy Maxzo Qffice of ihe State grgineer (OSE}° For comparison, future
City operations include two scenarios, one withous the DVWP (referred to by the City as "no-
action’) and one with the DWP The model scenanos are witk input files as provided by
CH2ZMHILL' with the exception of adapung the Rio Grande stage in the DWP scenano. The
tnodel simulation 1s separated by CH2MHILL into an historical penod (1901 to 1993)and a
future penod (1993 to 2060)  Althaugh the finure perod mncludes a decade of recent past years,
iis referred to as the fulure period for evaluation. City operations of the DWP beain in vexs

2006 The model scenunos are:

'} The null case (no City waellfield use) run through the histoncal and tuture periods,
<) The null case maodiied with histoncal City wellfield withdrawals
3)  The null case madther! for the future without the DWP {continued waelifiold use)

4)  The null case modifiad ‘or the future with the City scheduled impletnentation of the DWP

Technical Approach

The first twe model scenanos are praoduced from model filas as distnbuted by the OSE.”
Scenarios 3 and 4 are produced from model filas as distributed from CH2MHILL with one
exception m Scenario 4. the stage of the Rio Grande is lowered 0.1 feat ta account for the City's
direct diversion of SJC water  The moriel simulations provided by CH2ZMHILL do not account

lor the impacts associated with the stage change BGW applied the stoge change to mspedct the

associated :mparts.

“Bareoil, P 1999, Documentation of 1ne Agnministrative Grounawstar Mcael for thg “Aaair S Grande 8as.a Off o of
the Siate engnear, Tecnnicat Division, Ryarziogy Bureds Roport 99.3, Apni 1999
“Data CD provigea 10 BG'Y from Law & Resource Paning Associates. July 16, 20070

‘ As Footnote 2
"As Footnote T CH2MHKILL reports thal 1ne change i Rio Grande water depth caused by the DWP 1s on tre order of

0.1 1001 duing a Mmean 1ow monthly tHow congiion
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“he OSE model includes groundwater aithdrawals within the Muddle Rio Grande Basin
For Scenarios 2. 3 und 4. BGW 1solated the hvdrologic effects of City grounawater withdrawals
io the Rio Grande and to the VRGCD system of canals and drains. The baseline City effect s
baserl on a difference batwean simulations sath and without City aroundwater wathdrawals The
null case (Scenano 1) 15 a histoncal and future simulation wathout City water operations For the
histonical pertod. the difterance between Scenario | and Scenano 2 produces the hydrologic
etfects that result from City groundwater withdrawals. For the future penod, City hydralogic

impacts are isolated for two cases, o future with no DWP (the difference hetween Scenano 3

and Scenano 1) and a future with the DWP (ihe difference netween Srenano 4 and Scenann 1)

The net natve water that would He 10st on an annual hasis that, but tor the project,
would be available to MRGCD i1s derived hy 1solating the surface-water impacts causad by the
DWP. The effect caused by the DWP 1s *he difference between model simulations with the DWP
{Scenario 4) and without the DWP {Scenurnio 3). The effect of the DWP 15 presaented in two
ways, the overall ynpact felt at San Acacia over the penog of DWFP uparation ang the

downstream impact from Cochiti Luke 10 Sun Acacia at year 2010

Evaluation of impacts from the DWP involves assossing hydrologic changes associated
with 1he City s plans of wellfield curtailment and diversion of SJC and native Rio Grande water o
meet future scheduled demand. The evaluation does not imclude an assessment of effects from

the City's non-potable water use project or effects from planned aquifer storage and -ecovery

The City wellfield depletes surface flows in the manstem Rio Grande and in the MRGCD
canals and drams. The hydralogic eftects to the mainstem Rio Grande are evaluated separately
from cffects to MRGCD canals and drains. BGW categorize:l hydrologic impacts into elfects
upstream ot Angostura diversion, effects between Angostura and lIsleta diversions and effecis
downstream of Islcta diversion: in the future simulations, about 97 percent of effects 10 the

fio Grande trom the City wellfield occur beiween Angostura and Isleta.
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Historical Model Simulations

The tustorical impact of City groundwater witharawals is the difierence betwecen
simulatons with ang vathourt City groundwaser watherawais from 1901 1o 1992 The depletion
components dunng this time pernod are shown on Figure 2 and histed in Table 1. MRGCD drains

are depleted just as the river is depleted, but are quantified in o separate account on Figure 2

and Table 1

By the end of 1992, approximately 34.000 acre feet per year (AFY) of City wellhield
production veas inducaed from the mainstem Ric Grande and 20,000 AFY was flow captured
directly from MRGCD drain structures totating 64,000 AFY. Another 51,000 AFY of City water
was produced by denletion of aquifer storage Depletion 1o the Jemez River 1s hisied on Table |
tut is not visible on Figure 2. The OSE model indicates that the MRGCD <irams are a major
source of total surface water induced by the City walis (47 percent in 1992). The MRGCD
canuls are mimimal in companson. Although the simulated canals add water S0 the groundiater
basin, the OSE model represents the canals as a feature that is not in hydrologic connection with
the waler table Many canals are consiterad by BGW to be misrepresented by the QSE model in

that respect I simulatad as connectad to the local water table, canals would add to the impuct

caused by the City wellfield
Future Effects without DWP (No Action)

A basehne of tuture effects is calculated in the model to meet future City water demand
without the DWP  The future without tho OWP 1s produced from the difference between
Scenario 3 (Cay well vathdrawal vathout the DWP) and Scenarnu 1 (no City well withdravval)
The two simulations are compared duting the future penod from 1993 1o 2060 with a baseine
City welllield oumping schedule as projected by CHZMHILL' Pumping grows beyond the

current City authcrnizea pumping rate of 132.000 AFY 10 reach 195.000 AFY by year 2060.

.

As Foatnote |
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The source water supplying the City wellfield 1s shown graphically on Figure 3 The sold
red line s the City welltield diversion and the color-filled portions beneath the red line indicate
the accounts that lose water captured by the wellfield The largest components are mammsiem
Rio Granda, MRGCD drains and aquifer storage. Effects on MRGCD supply grow to
124.000 AFY {185 cubic feet par second (cts)) by year 2060 Salvage of evapotranspiration (ET)
{a fevv thousand AFY) and depletion to the Jemez River (hundreds of AFY) cccupy natrow areas
on Figure 3 The blue cashed line stacked on the red hne represants City schaduled ralease of
S.JC water (2,968 AFY) for the planned non-potable use project The City puts the non-potable

water project in the baseling of the DWP

Table 2 hsts the future sources of water for City demand wathout the DWP  Tha sources
are through wellhield diversion and release of SJC water for the non-potable use project. Also
listed are the average annual losses of water 1o the Rio Grande, MRGCD canals and drains, the
Jeiez River and aquifer storage caused by the City wellfield Total water depleted duwectly trom
MRGCD dromns ranges fromt about 33,000 AFY in year 2002 to 48.000 AFY in year 2060.
Table 2 hsts a gan in flow {negative numbers) for MRGCD canals. The negative numbers are a
modeling artifact thar rasults from the model simulation of dewatering shallow model layers

City wellheld withdrawals do not actually add water to MRGCD canals.

On the mainstem Rio Grande from 1993 to 2060. 97 percent of the basin-wide effect
occurs between the Angostura and Isleta diversion locations About halfl of the City total
groundwater diversion is returned to the Rio Grande at the wastewater treatment plant outfall
and s avallable at Isleta for offset of welllield impacts. The Albhuquerque Division of MRGCD.

where the largest City impact occurs, has no return flow available to offset the 134.000 AFY

(185 cfs) depleton that occurs by year 2060

Future Effects with DWP

Hydrologic etfects with the DWP oceur from changes in direct diversion of native
Rio Grande water in addition to altered wellfield use 1o meet future City demand. Effects of

future groundwater use with the DWP are calculated from the difference between Scenano 4



[»2}

(City well withdrawal with the DWP) and Scanario 1 (no City well vathdrawal) The City's
planned schedulz of demand is that of CH2ZMHILL from 1993 to 2080 The BGW analysis
accounts for a stage reduction of 0.1 feet below the City's surface-water diversion (assumed at

Paseo del Norte bridge)

The source water supplying the City wellfield in the DWP scenatin 1s grapincally shown
on Figure 4. In yaar 2006, the wellfield diversion drops from over 100.000 AFY to about
20,000 AFY and then continues along a linear growth schedule nterrupted with spikes dunng
drought conditions. The spikes represent increased welltield use during potential drought years
that may or mav not eccur in the future. The blue dashed hine stacked on the red line represents
Cuy scheduled release of SJC water (2,968 + 47.000 = 49.968 AFY) for chversion by the non-
potable use project and by the DWP. The City reports future scheduled releases of SJC water
from upstream storage on an annual basis* The remaining 47,000 AFY of surtace water made
available for future City demand in heu of full wellfield exercise comas from native Rig Grande

flovvs that impact MRGCD to the extent they are not offset by additional SJC project releases

Also shown on Figure 4 15 the accreuion of aquifer storage supphed by residual surface-
water impacts. The residual deplation occurs continuously from years 2006 to 2029 and in
year 2029. Dunng ahout a 20-year penod, water levels are nsing The rise in water levels that
would result from the scheduled reduction in City wellfield pumping over the next 20 years
{years 2002 to 2022} 1s shown on Figure 5. Water levels nse up to 30 teet n the MRGCD
servica area cdue to reducing weillfield pumping by about 94,000 AFY Net drowdown persists in
Rio Rancho From years 2002 to 2022 about 252.000 (AF) 1s placed into agufer storage by the
DWP This amount is a new demand by the City water-management strategy |t deplates the
supply for MRGCD to the extent 1t1s not offset by wet water The City proposes to apply offset

water nghts not applied in the baseline. rather than releasing water

Table 3 bists the breakaown by source of water 10 City wellfield withdrawals and release

of SJC water with the DWP. Under the DWP scenario the source of City water direct from

"As Footnote 1. Appendix €
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MRGCD drains ranges from apnroximately 33.000 (year 2002) to a low of ahout 22,000 ivear
20211 and hack to 37 000 AFY by year 2060 The current total surface-vsater impact due to
City withdrawals 1s about 74,000 AFY and about 68.000 AFY in vear 2060 with the DWP
Again. the majonty of all surface-water impacts occur in the reach betvveen the Angostura and

Isleta diversions

The wnpacts descrivec thus far for future impacts with the DWP (Scenano 4) include
those trom the aforementioned reduction to the Rio Grande stage (0.1 {eet) below Paseo del
Norte bridge. The solated elfect of changmnq the stage of the Rio Grande s listad on Table 4
The effect of lowaring the Rio Grands stage causes water 10 he captured trom MRGCD canals

and drains (2,497 AFY) and salvages about 427 AFY from Bosque ET and shallow aqunfer

storage
Future Impact of DWP (Net Impact to Native Rio Grande Flow)

The City future without the DWP provides a baseline of impacts for companson with
hydrologic effects caused by the DWP project Impacts of the DWP are denved from the
dilference between a future simulation with the DWP (Scenario 4) and a simulation without the

DWP (Scenario 3). The change to the hydrologic system from the DWP can be inspacted

graphically on Figuie 6 Fiqure 6 displays the net difference that the DWP causes on Rio Grande

at San Acaca.

Figure 6 shows the numerical difference hetween Figure 4 and Figure 3. The City s
pltanned quantity of surface waler added 1o the Rio Grande !ow from wellfield reduciion and
from relcase of SJC wvater i3 plotted on the upper half of Figure 6: the average annual {lows that
make up the surface wate: flovy increase are listed on Table 5 Figures 3 and 4 hoth include
scheduled release of SJC water for the non-potable project: the difference between the two
cancels any rmpact causec by non-potable diversions The lower half of Figure © shows the io:al

surtace-v/ater diversion planned by the City (Table 5)°. The net between the 1otal surface-water

" As Footnote 1 Appenmix §
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dersion and the water added by the City gives tha natimpact to natve Rio Grande water
(orange curve on Figure 6). The net impact is negative (below busehne) froin years 2006 to

202 1 ndicating net native watar will be lost on an annual basis that, but for the project, would

be avainabte to MRGCD

he City plan of releasing SJC water incluaes “additional” releasas from storage
whenever necessary to provide additional offset to surface-water deplenon effects caused by tho
DWP. Table 6 lists the average annual and cumulative net impacts 1o native Rio Grande flow
both with and without the additional ralease of SUC water, the cumulative net impact s shown
on Figure 7 By year 2020, MRGCD Iosses reach a volume of 124,000 AF if the City follows its

plan, and 215,000 AF if additional SJC water 1s nct available for release.

The net iImpact to native Rio Grande flow caused by the DWP has thus far been shown as
though all measurements of impacts through time occurred at San Acacia The impact that
occurs downstream from Cochitt Lake 10 San Acacia at a single ume showd also be inspecterl
Figure 8 shows the downstream net impact to native Rio Grande flow at vear 2010: the
analogous curves are colored the smne as those on Figure G for comparison The City's release

ol SJC watar adds about 62.000 AF of water. including additional SIC release, as scheduled in

year 2010 (Table 7)

Figure 8 and Table 7 show that the City's release of SJC water cominned with the flow
increase from reducing wellfield use provides net surplus flows upstream of the City’s diversion
locaton at Paseo del Norte bridge. Diversion of 93,000 AF causes an immediate loss 10 net
sutface-water flows ranging from about 41,700 AF 10 27.500 AF depending on the amount of
additional SJC release  This net loss then shows the greatest rate of improvement in the reach
down to Isleta diversion (41,700 AF Ioss improves to 2bout 25.000 AF) with less improvemeant
in the reach from Isleta to San Acacia (25.000 AF loss improves 1o 24.200 AF). The
improvement to the net loss 1s attnbuted to the suriace water flow increase from the reduced

use of the City wellfield. The net impacts both with and without additional SJC releases are

mapped on Figure 9.



The surface water flow increase from reduced weliheld use s a reduction 1 depletion
that othervuse would oceur if the City wellfield operated fully 1o meet tuture demand; depletion
to surface water available to the MRGCD stil occurs with the DWP, During lovr-flow periods
with the DWP. MRGCD operation will require & larger portion of the City's SJC water 1o offsat

larger impacts than required without the City DWP

City implementation of the DWP also causes lass watar-level drawdown than if the
wellfield 1s operated fully to meet tuture demand  Figue 10 shows the reduction to water-leval
drawdown associated with the City’s scheduled implementation of the DWP year 2022 The
contours are calculated as the difference between water levels in Scenario 3 (continuad wellfiela

use) and Scenano 4 (implementation of DWP) at vear 2022 Drawdown is reduced by as much

as 90 feet below the City
OWP Diversion and Return Flow as a Fraction of Native Flow

The City ptanned scheduie of operation ‘or the DWP 1s shown on Fi jure 11 The DWP 15
not planned to operate if nativa Rio Grande tlow at the diversion ts less than 70 cfs  Fuil
operation of the DWP (diversion of 130 cis) would require native Rio Grande llow 1o be at least

135 cfs at the diversion. At typical flows in ihe Rio Grande. the DWP will divert mostly native

floww, not 50 percent native flow

The City states’ (p. E£S-3) that “The 65 cfs of native water will be returned 10 the nver
Table 8 1s attached 10 show that Surface Water Reclamatian Plant (SWRP) return flow does not
otiset the DWP diversions ot baselne native watar in any case The change in river operations in
lustrative year 2010 with the DWP involve a targe (6 1,200 AF) inciease in SJC releases
practicaly no change i SWRP return flow. o major reduction (23.552 AF) in nver depletion by
Cuy wells, and a 34,000 AF increase in surface diversions. According to data in the City's

Appendix €, the net change in year 2010 s a loss of 9.301 AF from the niver supply. There s no

" As Faotnote |
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oftset of tha 47.000 AF ot new native Rio Grande diversions by any corresponding amount of

new raturn flow

Conclusions and Recommendations

.:s

The Drinking Water Project. as planned, causes a net loss to native Rio Grande water
that, but tor the project, would be available to the Middle Rio Grande Conservancy
Disirnict. The loss occurs aver the first 16 years of the project with about 10,000 to
11.500 acre fect per year lost in the first docade and a total volume of 124,000 acre feet
by vear 2020 The net native water lost 1s about 16 cubic feet per second. equivalent to
the duty of water on 1,120 Middle Rio Grande Conservancy District acres. Depending on
the amount of additional San Juan Chama water availlable to Albuqguerque for release

from upstream storage, the total impact may reach a volume of 215.000 acre feet

The City intenas 10 use part of their vested rights of 23.347 acre feet per vear 10 cover
the new impacts on Rio Grande flow. There is no water added to the niver by assigning
vested rights. Hydrologically. the new Drinking Water Project impacts constitute water

tost 10 Middle Rio Grande Conservancy District wnigatars that, but for the project, would

be available

A stage change to the Rio Grande from the Drinking Water Project causes a net 42/ acre
feet per year salvage in year 2010 lrom shallow groundwater levels and Bosque
evapotranspiratton. and an assocrated loss of 2,497 acre feet per year from Middle Rio
Grande Conservancy District dratns  Rio Grande stage reduction depletes watert from the

npanan sysiem below Paseo del Norte bridge.

Reswdual surface-water depletion from wellfield curtailment produces a new Drinking

Water Project demand of 252.000 acre feet (during vears 2002 to 2022) to the Middle

Rio Grande Basin



The Drinking VWater Project typically wall divert a major fractton as native waters and

(84}

minor fraction as San Juan Chama Project waters  Return flovy is the <ame ratio as
diversions. Return flow of 65 cubuc feet per second at the City suriace water reclamation
plant is included in hoth the City's Nao Action and Drinking Water Project scenarios.
thereby not providing offset for news Drinking Water Project diversions of 55 cfs (47.000

acre feet per year) of native water

Attachments. Tables (8)

Figures {1 1)

BALLEAU GROUNINVATEFR, INC



LAW & RESOURCE PLANNING ASSOCIATES

MIDDLE RIO GRANDE CONSERVANCY DISTRICY

TABLE 1. AVERAGE HISTORICAL DEPLETIONS D

E TO CITY WITHDRAWALS

Ending Rio Grande | Jemez River| MRGGD MRGCD |[Aquiler Storage]  Tota
Year' Mainstem Canals Orgins

1906 106.7 0.1 0.0 0.0 182.5 2893
1911 250.8 0.2 0.0 0.0 280.9 5319
1916 410.3 0.3 0.0 0.0 361.8 7724
1921 577.7 ¢4 0.0 0.0 429.2 1.007.2
1926 755.9 (NS 0.0 0.0 480.2 12366
1931 943.6 c7 00 00 521.7 1.466.0
1936 706.6 11 6.8 564.5 244.5 1,533.3
1941 1.117.9 1.4 54 873.3 1.100.8 3.098.8
1946 1.908 0 1@ 88.9 1.635.6 1,832.0 5,566.4
1951 33194 35 184.6 3.432.4 4,376.5 11.316.4
1956 8.624.3 6.0 32,5 6.113.1 7.701.2 22.477.2
1961 12,1428 11.3 21.6 8,494 4 13.274.2 33.944.3
1964 15.758.6 20.0 16.0 10,190.8 20,3459 46.331.4
1966 16,568.1 26.7 96 10.711.7 23.278.5 50,594 4
1968 18.474.5 31.0 6.6 11,6377 25,325.3 554751
1970 18,788.9 36.3 6.1 11,9017 26,0991 56.832.1
1972 20.265.9 420 6.2 12.611.8 28,286.6 61.2125
1974 21.403.6 495 6.6 13.1515 32,7376 67.348.8
1976 21,7120 54.5 7.9 14,482.3 40,635.4 76.892.1
1978 23.617.2 64.3 275 15.522.1 48,2438 874750
1980 24 5935 728 45.0 15,9551 46.470.8 87.137.2
1982 26.895.3 98.4 51.9 16.764.6 45.562.7 89.373.0
1984 29.049.6 99.4 57.5 17.732.6 16.265.2 93.204 .2
1986 30.694.3 110.5 33.3 18.485.2 49.670.2 98 993 5
1988 32,9729 126.5 15.9 19.370.9 53.881.2 106.367 S
1990 36.321.5 140.6 - 16.8 20,5981 60.226.0 117,269 3
1992 33.962.1 164.9 -105.4 30,2149 51,333.0 115.569 4

" From 1906 10 1961 reported depletion is average over five-year p
over a three year period. From 1966

er0u. Depletion reported in 1954 is averace

(0 1992, reported depletion i average over a two-year periogd.




LAW

RESOURCE PLANNING ASSOCIATES

MIDDLE RIO GRANDE CONSERVANCY DISTRICT

TABLE 2. SOURCES OF WATER TO CITY WITHOUT DwWP

Water Captured by City V/ellfield Water Scurce
Year Rio Grande | MRGCD | MRGCD | Jemez |ET Salvage{ Aquifer Wellfield | Release ot
Mainstem Drains Canals River AFY Storage | Divers S.C Water
(AFY) (AFY) (AFY) (AFY) AFY) (AFY (AFY)
1993 35,523.1 30,286.1 -161.2 1899 1.178.8 55.885.0 122.898.9 0.0
1994 36,702.0 31,024.5 -227 1 203.5 121.7 54,600.0 123.5123 0.0
1995 37.283.8 31,459.9 -308.7 2146 1,.234.2 54.073.1 123,9589 00
1996 38,193.9 31,885.2 -327.9 223.9 1,256.1 48.324.4 1195529 00
1997 38,3056 31,9821 -327.5 229.5 262 38.506.3 109.959.5 0.0
1998 38,566.6 32.090.2 -334 5 236.3 12704 41,2365 113,068.0 00
1999 39,0343 32,3159 -354 2 2439 1.282.9 37,468.3 109,994 8 00
2000 - 39.566.2 32,839.7 -367.1 251.0 1.298.4 409359 1143145 0.0
2001 40.186.5 33.002.1 3761 2595 1.316.0 36,176.3 110.566.1 00
2002 40.639.8 33.284 9 -378.1 266.4 13314 35,188.1 110,335 0.0
2003 41.030.3 335195 -377.8 272.7 1.344.9 342460 110.0321 0.0
2004 41.310.7 33.689.0 3775 2809 1.355.6 32.209.1 108.468.8 1174
2005 412727 33,6906 3772 288.1 359.0 26.557.0 102.786 2.9638.0
2006 41521.6 33,793.7 376.8 294 6 366.3 28.299.2 104.899.6 2.827.0
2007 42,003.7 34,0258 -376.5 3005 380.2 31,1751 1085034 829.6
2008 42,3406 342020 376.3 3091 392.9 30.212.1 108.078.6 2.968.0
2009 42.777.7 34,4004 392.6 3168 1.407.3 316824 1101915 2.627.0
2010 431121 345624 4275 3217 14203 _ 30,5254 109.510.2 2.968.0
2011 43,5408 34.750.7 452.5 327 1.434.9 31.839.4 11.437.4 2.806.7
2012 44.040.7 34.970.7 -464.9 335.6 1,451.9 33.198.3 1135316 2,482
2013 44 537.7 35.190.6 378.7 341.8 1,469.5 33,7373 1147963 29680
2014 45.071.5 354199 494.3 350.3 ,488.2 34.721.2 16.558 2.968.0
2015 45,636.5 35.658.8 -494.0 358.0 1.507.9 35,650.7 1183203 2.968.0
2016 46.205.5 35,896.0 -493.7 364.4 1.528.1 36.573.1  120.082.3 29680
2017 46.779.2 36.130.5 -507.4 373.0 1,548.8 37.519.4 1218443 2.968.0
2018 47.378.1 36.374.3 -534.1 380.5 1.870.2 38.438.8 123.606.3 2,968.0
2019 47.991.7 36.626.3 -546.6 3871 1,692.2 39,3190 125.368.3 2.868.0
2020 48.670.8 36.903.6 -550.6 394.5 1,615.3 40.0985 127.130.23 2.968.0
2021 49.389.9 37.1861  -555.1 4019  1.639.6 408213 128882 2.968.0
2022 50,127.1 37.475.6 -554.8 410.0 1,665.0 41,5156 130,634.1 2.968.0
2023 50,8729 37,7714 -554.5 418.7 1.691.1 42.196.1 132386 2.968.0
2024 51,780.4 38.125.3 -554 2 425.0 1.721.0 44 8403 136.326.7 829.6
2025 52,574.5 38,4550 -553.8 4353 1,749.9 45,4244 138.078.6 829.6
2026 $3.,327.6 38,757.0 -553.5 342.2 1,777.4 46,086.6 139.830 829.6
2027 53.880.5 38.976.1 -5654.2 452.6 1,.799.9 448505 139.393.7 968.0
2028 54,523.0 38,2073 -555.1 461 6 1.822.9 45,7009 1411456 968.0
2029 55,204.0 39.461.2 -554.8 4701 1,847.8 46.475.1 1428975 962.0
2030 559179 36.732.8 5544 477.3 1.873.8 47,206.0 144,849.3 29680
2031 56,624.2 40,0009 562.2 4864 1,699.8 47.936.9 146.381.4 2.968.0
2032 57.357.7 40.287.8 564 1 494 1,926.1 486323 148,113.3 29680
2033 58.086.0 40.531.8 637 303 1952.8 49.328.2 1498453 2.968.0
2034 588714 40,7974 5633 5159 1,980.7 50.331.7 151,926.2 2.627.0
2035 59,780.7 41.095.5 562.9 5253 2.012.2 52.663.0 155,498.0 8296
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LAW & RESOURCE PLANNING ASSQCIA TS

MIDDLE RIO GRANDE CONSERVANCY DISTRICT

TABLE 2. SOURCES OF WATER TO CITY WITHOUT DWP

Water Captured by City Wellfield Waler Source
Year Rio Grande | MRGCD | MRGCD | Jemez |ET Salvage| Aquifer Weltlictd | Release of
Mamstem Drains Canals River (AFY) Storage | Divarson' | SJC Wates®
(AFY) (AFY (AFY) AFY) (AFY) (AFY (AFY)
2036 60.409.7 41,3057 -562.6 533.4 2.038.1 51,3299 1550412 2.468.0
2037 611859 415520 -582 1 5410 2.085.2 523405 157122 2.627.0
2038 61,9971 418048 -561.7 5489 2.093.1 52.627.5 158,505.1 29680
2039 62.857.0 42,0696 -361.3 5591 2anzy 53.356.7 1€0.402.1 2.808.7
2040 63.755.7  42.349.8 -530 9 567.8 2151.2 54.2109 162,466.4 2.482.1
2041 64.604.8 426178 -560.6 576.7 21799 542260 1636410 2.968.0
2042 65,493.7 428943 -560 1 591.0 2209 1 54.687.8 165313.0 2.968.0
2043 66.460.0 43,1897 -559 6 604.2 2,239.1 55.0563.7 166.985.2 2.968.0
2044 67,485.%  43,480.9 -559.2 Gi6. 2.269.5 55.369.9 168,657.1 2.968.0
2045 B88,469.7 343.754.1 -558.8 626.9 2,298.8 55,733.3 170.329.2 2.9388.0
2046 695198 44,0732 -565.3 637 3 2,333.5 56.008.7 72,0013 2.988.0
2047 70639.0 444366 -566.8 645.8 2,370.9 56.154.9 173.6733 2.968.0
2048 718046 448011 -566.2 8575 2.409.4 56,246.6 1753453 2.968.0
2049 72859 € 451239 -565 7 667 7 2.4445 56,4926 177.0i74 2.9€8.0
2050 73,9058 454435 -565.3 681.2 2478.0 56,7496 178.683.4 29680
2051 74.9363 45.727.7 -564.8 6917 25103 57.028.2 180.321.5 2,968.0
2052 75,924.8 45.965.7 -564.2 703.5 2,540.7 57.376.3 1819535 2.968.0
2053 77,0888 46.215.8 -563.7 718.6 2.572.9 57.561.5 1835855 2.968.0
2054 783123 464813 -566.0 733.0 2.806.4 57.663.2 185.2176 2,968 0
2055 79,5839 46,7833 -565.4 746.5 26413 57.663.3 186.845.7 2.968.0
2056 80 778.6 47.080.4 -564 9 7614 2675.2 57.754.7 188,281.7 2.968.0
2057 81.9520 47.367.9 -564.3 776.4 2.707.6 578755 190.113.9 2.9€68.0
2058 £3,163.6 47.627.2 563 7 790.2 27387 57.9963 1917458 2.968.0
2059 84.390.1  47.904.2 -563 2 8042 2.769.6 58.078.3 193.3779 2.968.0
2060 85.620.2 48,192.7 -562.6 819.9 2.800.8 58,1415 1950100 2.968.0
* Weiltield drversion is as specified m mocel tiles providad by CH2MHILL idata CD prowided 10 BGW trom Law
& Resource Planning Associatas, July 16, 2002).
? Release of SUC water is es reported by CH2MHILL. 2002, Hyaroiog Eifects of the Proposed Cily of Aibuquergue

Drinking Water Project on the Rio Grandte and Rio Chama Systems: Cily of Albuguargue Public Vv

Water Resources Strateqy Implemarntation. Final Report gated hMay 2002.

Depurtiment
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LAW & RESOURCE FLANNING ASSOCIATES

MIDDLE RIO GRANDE CONSERVANCY DISTRICT

TABLE 3. SOURCES OF WATER TO CITY WITH DWP

Water Capiured by City Wellfield Water Source
Year Rio Grande | MRGCD | MRGCD | Jamez |ET Salvage| Aaquifer Wellfield | Release of
Mainstem Drains Canals River (AFY) Storage | Diversion' | SUC Watar®
(AFY) (AFY) (AFY) (AFY) (AFY) (AFY) AFY)
1993 35,523.1 30,2860 -161.2 189.9 1,178.8 55,885.0 122.898.9 0.0
1994 36,702.0 31,0245 -227 .1 2035 1.211.7 54,600.0 123.512.3 0.0
1995 37.283.8 31.459.9 -308.7 214.6 1,234.2 54,073.1  123.958.9 00
1996 38.193.9 31,885.2 -327.9 2239 1.256.1 48,324.4 119,552.9 00
1997 38,3056 31,982.0 -327.5 229.5 1.262.7 38.506.3 109,959.5 0.0
1998 38.566.6 32.090.2 -334.5 236.3 1.270.4 41,2365 113.068.0 0.0
1999 39,034.4 32,3159 -354.2 243.9 1,.282.9 37,468.3 109,994.8 0.0
2000 39,5562 326396  -367.0 2610 12984 409359 1143145 0.0
2001 40,1865 33,002.1 376.1 2595 13160 36.176.3 110.566.1 0.0
2002 40.639.8 33.284.9 -378.1 266 4 1331.4 35.188.1 110,335.1 0.0
2003 41,030.3 33.5195 -377.8 2727 1,344.9 34,2460 110,032.1 0.0
2004 41.310.7 33.689.0 3775 280.9 1.355.6 32.209.1 108.468.8 11174
2005 412727 33.690.6 3772 288.1 1,359.0 26,557.0 102.786.7 2.968.0
2006 32.419.8 33.4701 -336.7 2873 1.484.0 -459955 21,328.7 66.635.3
2007 322233 32.566.3 -332.4 283 1,456.9 -20,464.2 15,727 7 42.340.9
2008 29.453.3 31.008.5 -331.5 2821 1.399.4 -47.896.9 13.915.0 69.350.8
2009 28,0514 299125 -331.1 2808 13575 -35.395.3 23.874.9 58.234.4
2010 26.141.2 28.727.2 -3309 277.6 1,311.9 »_43_0.774 7 15,346.7 64,167.7
2011 25.083.0 27.911.0 -330.8 276.2 1 287.') 1 -29.093.4 25.120.7 53,660.8
2012 25,0955 27.763.1 -330.6 276.5 12746 -13.063.9 41,010.3 41,4821
2013 23,5753 26,9168 -330.4 277.% 124486 -249153 26.763 .4 50.973.5
2014 21,8086 257145 -330.4 275.2 1.200.3 -26,271.4 22,3947 52.989 4
2015 20.3734 246065 -330.5 272.6 1.158.5 -21,9279 24.156.7 49.968.0
2016 19,3165 23.731.6 3305 269.6 1,123.9 -17.893.2 26.221.3 51.276.7
2017 18,568.7 23,079.8 330.7 268.1 1,096.5 -14,9950 27.680.7 49.968.0
2018 18,1124 22.644.2 330.7 267.0 10789 -123236 29.442.7 49,968.0
2019 17.886.4 22.380.5 -330.7 267.3 $.0694 -10.060.0 31.204.7 49.968.0
2020 17.836.6 22.242.0 330.6 266 1,065.9 -8.102.5 32,9668 49,968.0
2021 179013 22,1976 -330.7 2666 1,066.6 -6,377.6 34.718.6 49.968.0
2022 18,0612 22,2248 -330.7 2695 1.070.7 -4,.819.8 36.470.6 49.968.0
2023 18.286.1 22,304.7 330.7 270.4 1,077.1 -3.381.6 38,2225 49.968.0
2024 21.622.1 24,150.6 3305 276 1.151.4 26.686.8 73.551.0 31,829.6
2025 23,7416 25,677.6 330.2 284 1,2145 24,7185 75.302.9 1.829.6
2026 25.090.2 285609 0.0 290.6 1,253 1 24.188.5 77.054.8 31.829.6
2027 23.749.1  25,954.0 3298 294 1,233.8 -5.670.8 45.230.1 9.968.0
2028 23.153.0 25.409.5 29 295 1.2145 -2.752.8 46,982 968
2029 229735 25,1924 329.8 5 1,207.6 -602.8 48,733.9 9.968
2030 22,951.7 25.10‘@-.6 -329.7 295.8 2058 1.253.7 50.485.7 9,868 0
2031 23,034.8 25.100.2 -329.6 2968 207.2 2.906.2 522178 49,968.0
2032 23,229.0 25.166.5 -329.6 2999 211.4 4.369.5 53.949.7 49,968.0
2033 23.484.9 25.270.0 -329.5 302.8 2171 5,734.2 55,6817 49.968.0
2034 24,5829 258124 -329.3 308.1 240.2 16.745.2 68,355 5.627 0
2035 26.852.7 27.0698.5 -329.2 3165 294 .6 374229 92,7223 1.829.6



AW & RESOURCE PEANNING ASSQCIATLS

MIDDLE RIO GRANDE CONSERVANCY DISTRICT

TABLE 3. SOURCES OF WATER TO CITY WITH DWPR

Water Capturad by City Welifield

Water Sourcr:

Year Rio Grande | MRGCD | MRGCD | Jemez |ET Salvage| Aquifer Weiltheld | Release of
Mainstem Drains Canals River (AFY) Storage | Dwversion’ | SJC Water
(AFY) (AFY) [AFY) IAFY) (AFY) (AFY; (AFY)
2036 26,2444  26.919.1 -328.9 219.9 1.294.1 6.436.6 60B877.6 499680
2037 26.6622 269766 -328 7 3205 12992 *58794 708055  45.527
2038 26.638.0 26.956.5 -328.6 3225 1.301.5 S.454.6 643415 49,9680
2039 27.354.2 27.236.9 -3285 326.1 13161 181841 740855  45.806.7
2040 28.891.7  27.998.0 .328.3 3318 13521 31,6950  89.9451  41.4821
2041 289258 28.1166  -328.1 336 5 13631 173895 756082 399680
2042 28.804.4 28.001.6 -328.0 3333 1.3622  12,960.3 711495  49.968.0
2043 29.019.7  28.020.1 -327.9 342.9 1.366.8 13,3915 728216 499680
2044 294055 28.1377 -327.7 350.3 1.376.5 15.852.8 74.796.2  19.968.0
2045 20,7642 282694 .327.6 354.0 1.387.4 16.710.6 76.1656  49.968.0
2046 30,1328 284046 3275 355.8 13991 17.876.9 778377  49.968.0
2047 305399 285539 -327.2 3569 1.4120 18.974.3  79.509.7  49.988.0
2048 309700 28.710.2 3271 3613 1.4257 200364 81.181.7  -49,968.0
2049 314206 28,864 0 -326.9 3644 1.440.4 21.091.1 828538 49 968.0
2050 318018 290357 -326.7 369.2 14566 22,0955 84.5258 497458
2051 323921  29234.4 3265  373.2 14743 230077 B86.157.9  49.325.1
2052 32,9873 29.4403 -326.2 377.6 1.493.2 26.121.3  90.095.7  49.003.0
2053 33,4067 29.576.2 -326.1 3820 1.509.1 24,8740 894220 4837838
2054 338947 29.7280 3374 3870 1.525.7 25.861.2  91.054.1 17.748.9
2055 344110 298933 -348.9 392.3 1.543.4  26.797.5 92.685.1 47.004.9
2056 349613 300784 -360.8 3962 1,562.3 27.687.0 94.318.2 16.389.1
2057 35519.3 30.266.2 -416.0 4015 1.582.8 28.595.1 959503 458184
2058 36.103.1  30.4427 -130.1 406 2 1.802.5 2947323 975823  45213.8
2059 36.699.6 30.626.2 -453.2 4122 1.622.9 30.306.4 992143 445534
2060 37.308.5 30.815.1 -468 9 4131 1.643.2 31,1259 100.846.5 43.880.6

* Walliigld civersion 1s as specified n modet files providad by CH2MHILL (data CD provitea 10 BGW from Law
& Resource Plurming Assoc.ates. Juty 16, 2002).
* Roleaso of SJC walor is as reported by CH2MHILL, 2002, Hydrologic Effects of the Proposed City of Albuguerguo
Danlang Water Piogect on the Rro Grande ana Rio Chama Systems: City of Albuguerque Pubhc Works Departiment
Wator Rasources Sirategy Impleimentation. Final Report aatea May 2002,

Page 2ot 2



FAW & RESOURCE PTANNING ASSOUTV TS

MIDDLE RIO GRANDE CONSERVANCY DISTRICT

TABLE 4. IMPACT FROM RIO GRANDE STAGE REDUCTIOM BY CITY DWP

'Year  TRio Grande Mainstem| MARGCD Drains Bosqus €7 Asuier Storace
I & Jemez River & Canals (AFY) AFY
L | {AFY) (AFY)
1893 0.0 00 0.0 00
1994 0.0 G.0 00 00
1995 0.0 0.0 0.0 00
1996 0.0 2.0 00 00
1997 00 0.0 0.0 0.0
1998 0.0 0.0 0.0 ocC
1999 00 0.0 00 00
2000 00 00 0.0 0.0
2001 0.0 00 0.0 0¢
2002 00 00 0.0 00
2003 00 0.0 0.0 00
2004 0.0 00 0.0 00
2005 00 00 0.0 00
2006 3.940.5 -2,182.7 2223 -1.534 7
2007 3.0419 -2.4139 -243.7 - 3877
2008 29779 -2,463.7 2485 - 2615
2009 2944 8 -2.484.0 -250.7 - 2077
2010 _2821 24968 2519 - 1748
2011 28995 ©.2.503.0 2526 - 1458
2012 2.8885 -2.505.6 -253.1 - 1338
2013 28792 -2.510.7 -253.4 - 11585
2014 2.877.0 -2.5183 -253.8 - 107.7
2015 2.862.9 -2.524.4 2342 - 946
2016 2.866.1 -2.528 1 -254.5 - 89
2017 2.852.6 -2.525 1 -254.6 - 809
2018 2,850.2 2.522.0 -254.8 - 781
2019 2.852.0 -2.523.2 2547 - 778
2020 28466 -2523.9 2548 - 774
2021 2.8548 25255 254 9 - 784
2022 2.861.6 -2529.0 -2356.1 768
2023 2.864.G6 -2.5322 -255.2 - 731
2024 2.862.0 2.528.1 -2551 - 792
2025 2.865.6 -2,527.1 -255.2 - 85.1
2026 2.874.5 -2.530.7 -255.5 - 845
2027 2.870.6 25339 -255.6 - 788
2028 2.866.6 2,535 2 -255.6 - 719
2029 2,864.5 -2,534.6 -255.6 Y
2030 2.860.7 25353 2557 . 633
2031 2.864.8 2.536.8 -255.8 - 628
2032 2,866 0 -2,539.1 -255.8 - 64.7
2033 2.862.8 -2.538.4 -255.9 - Ban
2034 2.860.3 -2.536 9 -256.0 - 690
2035 2.867.6 -2,5351 -256.1 - 66.3

e P Loy Mangs cu
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LAW & RESOURCE PLANNING ASSOCIATES

MIDODLE RIO GRANDE CONSERVANCY DISTRICT

TABLE 4. IMPACT FROM RIO GRANDE STAGE REDUCTION BY CITY DWP'

Year Rio Grande Mainsten)| MRGCD Drains Bosque ET Aquifer Storage
& Jemez River & Carals AFY) (AFY)
(AFY) AFY)
2036 2,866.4 -2.536.2 -256.2 861
2037 2,864 1 -2.537.3 -256.2 620
2038 2.861.7 -2.538.5 -256.3 59.7
2039 2.853.8 -2.535.9 -256.4 63.3
2040 28545 -2.532.9 256 5 62
2041 2.853 4 25305 -256.6 62.5
2042 28529 -2.530.0 -256.7 59.6
2043 2853.0 -2.529.1 -256.7 63.7
2044 28513 -2.528.5 -256 .9 619
2045 2849 4 -2.5286 -257.0 56.6
2046 2,848.3 -2,529.2 -257.1 60.0
2047 28518 -2.5289 -257.2 59.6
2048 2.8491 -2.527.5 -257.3 58.8
2049 2.845.7 -2.5271 -257.5 - 605
2050 2.849.2 -2.530.8 -257.8 - 635
2051 28546 -2.534 9 -258.1 603
2052 2.857.5 -2,537 1 -258.3 612
2053 2.857.0 -2.835.8 -258.5 601
2054 2,855.6 -2.533.9 -258.6 559
2055 2.849.9 -2,531.5 -258.6 60.7
2056 28481 -2.531.7 -258.7 61.0
2057 2.850.4 -2.528.5 -258.8 575
2058 2.848.1 -2,5627.9 -258 9 613
2059 2.847.3 -2,528.8 -259.0 - 555
2060 2,841.3 -2.528.1 -259.1 - 581

" A stage reduction of 0.1 feet is simulated i the Rio Grande a1 mcdel cells downstream of Paseo
del Norte bridge. Positive numbers indicato llow gain Negative numbers indicate flow loss.




LAW & RESOURCE PTANNING ASSOCTATES

MIDDLE RIO GRANDE CONSERVANCY DISTRICT

TABLE 5 TREND OF EFFECT AT SAN ACACIA FROM FUTURE CITY DWP

Year Surface Water Flny Increzse [ Surlace Water Flovs] Met Effect wath Addtional
Reduction Retease of SUC Water
From \Well Fram From Total Gan | Scheduled Direct B8GW Denved irom |
Field Scheduled Electve {AFY) Diversion® Caicu'ation CH2MH
Raduclion’ SJC Addrional (AFY) (AFY) Appendix £
(AFY) Release SJC (AFY)
(AFY) Ralease
AFY)

1993 0.0 0.0 0.0 0.0 0.0 20 g0

1994 0.0 00 0.0 00 0.0 0.0 0.0

1995 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1996 0.0 0.0 n.0 0.0 00 0.0 Q0

1997 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1998 0.0 0.0 0.0 0.0 00 00 0.0
1999 0.0 0.0 0.0 0.0 0.0 00 0.0
2000 0.0 00 _ 00 0.0 00 00 00
2001 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2002 0.0 0.0 0.0 0.0 0.0 00 0.0
2003 00 0.0 0.0 0.0 0.0 00 0.0
2004 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2005 0.0 0.0 0.0 0.0 0.0 no 0.0
2006 9.392.6 43.000.0 21.008.3 73.400.9 84,000.0 -10.599.1 - 949856
2007 11.213.0 31.000.0 105113 52.724.3 63.000.0 -10.275.7 -10,148.5
2008 16.062.9 47.000.0 19.382.6 82.445.5 24.000.0 -11.5545 -10.587.2
2009 19,188.7 43.000.0 12.607.4 74.796.1 86.000.0 -11.203.9 -10.877.6
2010 227535 47.0000  14.199.7  33.953.3 94.000.0 4100467 - 9.301.0
2011 25.227.4 43.000.0 7.854.1 76.081.5 86.000.0 - 99185 - 9.596.9
2012 26.077.6 39.000.0 0.0 65.077 6 72.000.0 - 69224 - 7.127.0
2013 291526 47.000.0 1.005.5 77.158.0 86.000.0 -10.842.0 -10.027.2
2014 328796 47.000.0 3.021.4 82.901.0 94.000.0 -11.099.0 -10.180.2
2015 36,237 .4 47.000.0 0.0 83.237.4 94.000.0 -10.762.6 - 9.955.9
2016 38.985.1 47.000.0 1.308.7 87.293.8 9.1.000.0 - 8.706.2 - 59782
2017 41,1894 47.000.0 0.0 88.i189.4 91.0000 - 581006 - 54523
2018 42,9059 47 0000 0.0 89.905 9 94.000.0 - 4.094.4 - 39143
2019 44.255.0 47.000.0 0.0 912550 94,000.0 - 27450 - 26926
2020 454036 47.0000 00 924035 94.0000 - 15964 - 16267
2021 46.3879 470000 00 93.387.9 94.000.0 6121 7130
2022 47,2331 47.000.0 0.0 94,2331 94,0000 233.1 92.0
2023 47.977 9 47 000.0 0.0 94 977 9 94,000.0 977 9 787.0
2024 43057 8 310000 0.0 750578 63.0000 12.057.8 10.682.9
2025 41 537.3 31.0000 2.0 725373 63.000.0 9.5373 8.821.0
2026 40.361.7 31,0000 g0 713677 53.000 0 8361 7 7 €627
2027 43,087.3 47,0000 0.0 90.087.3 94,000.0 - 3.9127 - 3,496 4
2028 | 45,1082 47.000.0 0.0 92,108 2 94.0600.0 - 1.891.8 - 18459
2029  46.449.0 47.000.0 0.0 934490 94.000.0 - 5510 5803
2030 __ 47.550.3 470000 00 945503 94,000.0 550.3 51.8
2031 . 48.447.0 47.000.0 T 00 954470 94.000.0 1.4470 1275.2

£, 20m PALEE AL GROT N R N
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LAW & RESOURCE PLANNING ASSOCIATES

MIDDLE RIO GRANDE CONSERVANCY DISTRICT

TABLE 5. TREND OF EFFECT AT SAN ACACIA FROM FUTURE CITY bwp

Year Surface Water Flow Increase Surface Water Flow] Net Efect with Additional
Reduction Release of SJC Water?

From Well From From Total Gain | Scheduled Direct BGW Derived from
Fisld Scheduled| Elective (AFY) Diversion® Calculation CH2MHill
Reduction’ SJC Additional (AFY) (AFY) Appendix £

(AFY) Release’ SJC (AFY)
(AFY) Release”
(AFY)

2032 49,189.7 47,000.0 0.0 96.189.7 94,0000 2.189.7 1,992.9
2033 49.839.5 47.0000 0.0 96,839.5 94,000.0 2.839.5 2,618.6
2034 | 49,2473 43.0000 0.0 92,247.3 84,000.0 8,247.3 7.982.7
2035 ' 46,829.1 31.000.0 0.0 77.829.1 83.000.0 14.829.1 13.9819
2036 485316 47.0000 0.0 95.531.6 94.000.0 1,531.6 1,708.9
2037 49.086.7 43.000.0 0.0 92,086.7 ; 86,000.0 6.096.7 5.664.1
2038 50.200.7 47.000.0 0.0 97.200.7 94,000.0 ! 3.200.7 3.132.4
2039 ' 50.335.7 43.000.0 0.0 93.335.7 86.000.0 7.335.7 6.865.9

2040 49.219.2 39.000.0 00 88.219.2 72,000.0 16.219.2 15.335.0
2041 50.1880 47.000.0 0.0 971880  88.0000 9,138.0 9.180.3
2042 . 516026 47.000.0 0.0 98,602.6 94,000.0 4.602.6 4.5415
2043 52.639.5 47.000.0 0.0 99.639.5 94,000.0 5.639.5 55125
2044 53.457.1 47.000.0 00 100.457.1 94.000.0 6.457.1 6.440.4
2045 54,2319 47.000.0 0.0 101.231.9 94.000.0 7.231.9 7.050.1
2046 ! 55.099.3 47.000.0 0.0 102.099.3 94.000.0 8.099.3 79523
2047 56.032.3 47.000.0 0.0 103,032.3 94,000.0 - 9.032.3 8.877.9
2048 56.982.7 47.000.0 0.0 103.982.7 94.000.0 i 9,082.7 98,8299
2049 i 57.7634  47.000.0 00  104.763.4 940000 = 10.763.4 10.598.5
2050 | 58.4854 47.0000 - 2222 1052632 94,0000 ' 11.263.2 11,040.3
2051 59,117.8 47.000.0 - 6429 105,474.9 84.000.0 11,474.9 11.243.7
2052 ' 59.550.8 47,0000 965.0 105.585.9 92.000.0 13.585.9 13.448.2
2053 60.420.8 47.000.0 - 1,589.2 105.831.6 84.000.0 | 11,8316 11.654.8
2054 61.288.2 47,000.0 - 22191 106.069.1 ° 94.000.0 © 12,0691 11.884 3
2055 = 62.201.5 47,000.0 - 2.963.1 106.238.4 24,000.0 12,238.4 12.066.7
2056 = 62,9784 47.000.0 - 3578.9 106.399.5 94.000.0 12.399.5 12,203.2
2057 . 63,7611 47.,000.0 - 41496 106,611 5 84,000.0 i 12,6115 12,3918
2058 ' 64,5043 47.0000 - 4.7542  106.750.1 94,000.0 I 12,750.1 12,5204
2059 = 65,2504 47,000.0 - 54146 106.835 9 94.000.0 12.835.9 12.640.3
2060 | 659974 47.000.0 - 6,087.4 106,910.0 94,000.0 12,910.0 12,708.3

' The contribution to surface water is calculaled vith the OSE model as reportad by Barroll, Peggy. 1999,
Documentation of the Administrative Groundwster Model for the Middle Rio Grande Basin, Office of the State
Engineer Tachnical Division, Hydrology Bureau Report $9-3. Dated April 1999.

¥ Schedules for release of SJC water and diversion for City use are calculated as the ditference between Tables E1 and E2
in Appendix E of CH2MHILL, 2002. Hydrolagic Etocts of the Proposed City of Albuquerque Drinking Water Project on the
Rio Grande and Rio Chama Systems: City o! Aibuquerque Public Works Departmert Water Resources Strategy
Implementation, Final Repon dated May 2002.

? The BGW calcutation of net effect 1o surface vater is arrived at from total gan lass the City's scheduled direct diversion
Tho comparable amount derived from CH2MHILL's Appendix E is arrived al from the differance between the “Net Eftect
columns (Column 17) reported in Tables E1 and E2 of Appenaix E in the May 2002 report (as Footnote 2).

Page 2 of 2
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FAW & RESOURCE PLANNING ASSQOUIANES

MIDDLE RIO GRANDE CONSERVANCY DISTRICT

TABLE 8 NET SURFACE WATER IIPACT FROM SCHEDULED DWP

Page 1t of 2

Year Gamn or Loss Cumulative Gain Scheauled Gam ar Loss With | Cumulative Total of
Without Elective | or Loss Without | Elective Addrienal| Elective Add.ionall Surace Gains or
Agditional SJC | Elective Additional]  SJC Pelease SJC (AFY) Losses Including
(AFY) SJC (AF (AFY) Electiva Additional
SJC (AFY)
2000 0.0 00 0.0 00 0.0
2001 0.0 00 00 0.0 0.0
2002 0.0 00 c0 00 c.0
2003 0.0 00 G0 00 .0
2004 00 00 00 0.0 c.0
2005 00 0.0 a0 0.0 0.0
2006 -31.607.4 - 31.607 4 21.008.3 -10,599.1 - 10,5991
2007 -20.787 0 - 5239845 10.511.3 -10.275.7 - 208748
2008 30.937.1 - 83.3316 19.382.6 -11,554.5 - 324293
2009 -23.811.3 -107.142.9 12.607.4 -11.203.9 - 43.633.3
2010 24.246.5_ -131,389 4 14,199.7 -10.048.7 - 53.880.0
2011 17.772.6 .149.1620 © 7.85411 "~ 99185 - 63.598.5
2012 - 5.922.4 -156,084 4 0.0 - 5,922.4 - 70.520.9
2013 118474 -i67.931 8 1.005.5 -10,842.0 - 81.3623
2014 14.120.4 -182,052 2 3.021 4 -11.099.0 - 92,4519
2015 10.762.6 -192.814 8 0.0 -10.762.8 -103.224.5
2018 8.014.9 -200.829 7 1.308.7 - 6.706.2 -109,930.7
2017 - 5.810.6 -206.640 3 0.0 - 5.810.8 115,741 3
2018 - 4.094.1 -210,734 4 0.0 - 4,094.1 -119,835 4
2019 2.745.0 213479 4 0.0 - 2.745.0 -122.580.4
2020 1.596.4 -215,075 9 0.0 - 1,596.4 -124,176 8
2021 6121 -215.687 9 0.0 T B2 -124.788.9
2022 233.1 215454 8 0.0 233.1 -124.5355.8
2023 977.9 -214.476 9 0.0 977.9 -123,577.8
2024 12,057.8 202.4190 0.0 12.057.8 -111.520.0
2025 9.537.3 -192.881 7 0.0 9.537.3 -101,982 7
2026 8.361.7 -184.520 1 0.0 8.361.7 - 93.62t 0
2027 - 3.9127 -188.432.8 0.0 - 3.912.7 - 975337
2028 1.891.8 -1€0.324 6 0.0 - 1.891.8 - 99,4255
2029 551.0 -190.8755 0.0 551.0 - 99976.5
2030 550.3 -190.325.2 0.0 5503 - 99.426 2
2031 1.447.0 -188,878 3 0.0 1.447.0 - 97.979.2
2032 2.189.7 -186.688 6 0.0 2.189.7 - 95,7895
2033 28395 -183.849 1 00 2.839.5 - 929500
2034 8.247.3 -175,601 8 0.0 8.247.3 - 84.7027
2035 14.829.1 -160.772.7 0.0 14,829.1 - 69.873.7
2036 1.531.6 -159.241 1 0.0 1.531.6 - 68.342.0
2037 6.096.7 -153.144.4 0.0 6.096.7 - 622453
2038 3.200.7 -149,943.7 0.0 3.200.7 - 59.044 6
2039 7.335.7 -142,608.0 0.0 7.335.7 - 51,7089
2040 16.219.2 -126.388.7 20 36.219.2 - 354897

BALLEAL GROUNDYATIR, I



LAW & RESOURCFE PLANNING ASSOCIATES

MIDDLE RIO GRANDE CONSERVANCY DISTRICT

TABLE 6. NET SURFACE WATER IMPACT FROM SCHEDULED DWP

Year Gain or Loss Cumulative Gain Scheduled Gain or Loss With | Cumulative Total of
Without Elective | or Loss Without | Elective Additional| Elective Additional| Surtace Gains or
Additional SJC | Elective Additional] SJC Release SJC (AFY) Losses Including
(AFY) SJC (AFY) (AFY) Elective Additional
SJC (AFY)
2041 9.188.0 -117.200.7 0.0 9.188.0 - 263017
2042 4,602 6 -112,598.1 0.0 1,602 6 - 21,6991
2043 56395 -106.958.6 0.0 5,639.5 - 16.059.6
2044 6.457 1 -100.501.5 0.0 6,457.1 9.602.5
2045 72319 - 93,269.7 0.0 7.231.9 2.3706
2046 8,099.3 - 851703 0.0 8.099.3 5,728.7
2047 9.032.3 - 76,1381 0.0 9.032.3 14,7610
2048 9.982.7 - 66,1565.4 0.0 9.982.7 24,7436
2049 10.763.4 - 55,3920 0.0 10.763.4 35,5070
2050 114854 - 43,9066 . 2222  11.2632 467702
2051 12.117.8 . 31,788.9 8429 11,4749 58.245.0
2052 14 .550.8 - 17,2380 965.0 13.585.9 71,8309
2053 13.420.8 - 38172 - 1589.2 11.831.6 83.662.5
2054 14,288.2 10.471.0 - 2.219.1 12,069 1 95.731.6
2055 15.201.5 25.672.5 - 2.863.1 12,2384 107,970.0
2056 15.978.4 41.650.9 - 3578.9 12.399.5 120.369 4
2057 16.761.1 58,4120 - 4.149.6 12.611.5 132.980.9
2058 17.504.3 75,9163 - 4,754.2 12.750.1 145,731.0
2059 18.250.4 94,166.8 - 54146 12.835.9 158.566.9
2060 18,.997.4 113.164 2 - 6087.4 12.910.0 171.476.9
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FAW & RESOURCT PLANNING ASSOUCIA RS

MIDOLE RIO GRANDE CONSERVANCY DISTRICT

TABLE 7. DOWNSTREAM EFFECT AT YEAR 2010 FROM FUTURE CITY DWP

Model Miles | Surtace Water Flow Increasa I Surlace Water | Net Ettect
ownstream | Flow Reduction |
from Cochiti | From Well From | From Elective | Total Ga nj Scheduled Direct | wnthout ~th
Lake Field Scheduled | Agditional SJC (AF) Diversion Adoional | Acditionn
Reduction| SJC Release Raease (AF) SJC SJC
(AF)' (AF)* AF) | (AF) (AF)
0.0 0.0 47.000.0 14.199.7 61.109.3 00 47.000.0 611998
31 01 470000 14.192.7 §1.193 9 0.0 470001 611999
6.2 0.2 47 000.0 14.199.7 612000 0.0 47.000.2 612000
93 25  47.000.0 14,169.7 61.202 2 0.0 47.0025 612022
123 32  47.000.0 14.199 7 612029 0.0 47.0032 612029
15.1 49  47.000.0 14.199.7  61.204.6 0.0 47.004.9 61.2046
178 109  47.000.0 14199 = 81 10.7 0.0 47.0°09  61.2107
20.1 220  47.0000 14,199 , 612218 00 470220 612218
217 (fGeel 764 47.000.0 143997 612761 QO 470764 61,2761
228 97.1  47.000.0 14,199 7 61.296.8 0.0 37.0971  61.2963
236 1151 47,000.0 13199 7 613149 0.0 471151 613149
24.2 135.5  47,000.0 141987 61.335.3 0.0 471355 613353
24.9 157.5  47.000.0 13,199 7 61.357.3 0.0 47.1575 61.3573
255 184.8  47.000.0 14.199.7 61.384.5 0.0 47,1848 61.3845
26.1 209.7 47.000.0 14199 7 61.409.4 0.0 472097 H51.409 14
26.7 250.3  47.000.0 14.199.7 61.450.0 00 472503 51.4500
273 307.8  47.000.0 14,199 7 61.507.5 00 473078 615075
28.0 3885  47.000.0 14.199.7 61.588.2 T 00 47.3885 615882
28.6 501.0  47.000.0 14.199.7 61.700.7 0.0 47,5010 61.7007
292 613.0 47,0000 14,199 7 61.812.7 0.0 176130 618127
298 7123 47.000.0 14.199.7 51.912.0 0.0 av 7123 619120
30.4 866.6  47.000.0 14.199.7 62.066.3 00 473666 62.0663
31.1 1.121.1 47,0000 12,1997 62.320.8 0.0 48.121 1 62.3208
31.7 1.461.5  47.000.0 14.199.7 62.661.3 0.0 484615 62,6613
32.3 1.825.9  37.000.0 14.199.7 63.025.5 00 18.825.9 63.0256
329 2,309.0  47.000.0 14.199.7 63.508.8 00 49.309.0 63.508.8
335 27645  47.0000 14199 7 63.964.2 00 49.7545 63.964.2
3.9 3.1352  47.0000 14,1997 623350 00 50.135.2 643350
34.4 3.574.5  47.000.0 14.199.7 64.774.2 00 50,5745 84,7742
34.9 3.992.1  47.000.0 14199 7 65.191 3 0.0 50.992.1  55.1918
35.3 43897  47.0000 14.199.7 65.589.4 0.0 51.339.7 65.589.4
35.8 46906  47.0000 14.199.7 65.890.4 00 51.690.6 65.890.4
363 ppses 49758  47.0000 14.199.7 66.175.5 00 519758 66.1755
367 del 53227 47,0000 14,1997 66.522.5 94,000.0 4168773 274775
372 Norte  5640.3  47.0000 131997 66.840.0 94.000.0 413597 -27 160.0
37.7 6,201.7  47.0000 14.199.7 67.401.4 94.000 0 -40.798.3 -25.5986
381 5.616.1  47.000.0 14.199 7 57.815.3 94.000.0 -40.383.9 -26,184.2
386 7.014.9  47.0000 14.199.7 68.214.3 94.000.0 -30.685.1 -25.785.4
39.1 74945 47,0000 14,1997 68.694.3 94.000.0 -39.505.5 -25.305.7
39.5 8.265.1  47.000.0 14,199 7 59 464.3 94.000.0 -38.724.9 235352
40.0 8.785.7  47.0000 14,199 7 69 935.4 94.000.0 -38.214.3 220145
Opqe t 13 BALLEAU CSROUNITAVATE I,




MIDDLE R1I0 GRANDE CONSERVANCY DISTRIC

TABL. = DO VNSTREAM EFFEC AT YEAR 2 1 ROM UTURE CITY DWFP

[Model Mites Surfa » Water Fl v In eas S raeWalr Net EHect
Dovinstream F wReduc n
trom Cochiti | From Well From | From Elactive |Total Gain| S~h &1 Direct | wihoul vath
Laxe Feld Scheduled | Additional SJC (AF) Div rson Adaticral | Additional
Reduction| SJC Relzase Release I AF SJC SJC
(AF)' (AFY | (AF)” | | (AF) AF
40.5 9.273 8 170000 14,1997 704736 940000 377262 -23.5264
409 9.785 5 470000 141997 “098 3 40000 -37.214.5  -23.014.7
41.4 103751 47 000 14199 7 7157 @ 24 000.0 -36.624 9 -22.425.1
41.9 11.092.9 47,000 0 14,199 7 7. 292.7 94 0000 -35.9071 -21.707.3
423 118116 170000 14 1899 7 30113 940000 .35,188.4 -20.938.7
42.8 ~ 12,709 5 47 000.0 141997 73.909 2 94 000.0 -34.2905 -20.090.8
433 13 824.4 47.0000 14,199 7 75 0241 94,0000 -33.1756 -18.9759
137 15 901 47.0000 111997 762898 94.000 0 -3:.9099 17.710.2
444.2 160187 47.0000 14 199 7 (72185 94,0000 -30981.3 -16.781.5
7 16 859.6 47.000 0 141997 +8 059.3 94 .000.0 301404  -15.940.7
45.1 175967 17.000 0 141997 78 796.5 94.0000 -29.403 15203 5
456 18,197 6 47.000.0 14,199 79 973 94.0000 28.802.4 14.602.7
46.1 186329 47.000 0 14 199 7 T9 832.6 94.000 0 23.3671 13,167 4
465 19089 1 47.000.0 14,199 7 80 288.9 94.000.0 -279109 13,7111
i70 194620 47.000.0 14,199 7 80 661.7 94,000.0 275380 -13.3383
47.5 199281 47,0000 141997 811278 94.0000 270719 128722
azg 202122  47.0000 14 199.7 81411.9 94,0000 267878 -12.588.1
184 20497 0 47,000.0 141997 81.66G6.7 94.000.0 -26.503.0 -12.303.3
489 207169 47.000.0 14,1997 31 916.7 94.000.0 -26.283 1 12,083.3
49 3 209178 47,000 0 14189 7 821175 94,000.0 -26.082.2 11.882.5
19.8 211001 2 470000 14199 7 823010 93.000 0 -25.898.8 1.699.0
50.3 213309 470000 14199 7 82 530.6 9<.000.0 .25669.1 -11.469.4
51.0 21.506 1 47 000.0 141997 82 7058 9<.,000.0 254939 11,2942
51.6 2166525 47 000.0 141997 82.862.2 9<,000.0 253375 -111373
52.2 217877 47 000.0 14,199 7 82 987.4 94.000.0 252123 11,0126
528 218698 47 000.0 14199 7 83 069.5 SALU_OO;O -25,130.2 -lg.930.5
53.4 219380 470000 14 199 7 83 137.7 94.000.0 .25.062.0 -10.8623
54.1 21,9933 470000 14 199 7 83 193.0 94,000.0 250067 -10.807.0
54.7 Di'v‘::’;’on 22 045 a7 00Q.0 141997 832455 94,000.0 24,9512 -10,754.5
55.3 220819 47 000.0 14 199 7 832817 24.000.0 249181 -10.7183
55.9 22.129 47 000 0 14,199 7 83 329.0 94.000.0 248708 -10.671 0
56.5 22 159 470000 14, 997 83 358.7 94,000.0 .24 830.1  -10.640.3
57.2 22,199 17 000.0 14,199 7 83 398.9 94,000.0 -24.800.8 -10.601 1
578 22227 4 470000 14 199 7 83 427.1 94,000.0 24,7726 -10,572.9
58.4 22.252 47.000.0 141997 834520 94.000.0 -24.747.7 -10.548.0
590 22.278.0 47.000.0 _  14,199.7 83.4777 94,000.0 -24,722.0 -10.522.3
597 22.302.0 47.000.0 14,199 7 835017 94.000.0 -24,698.0 -10.498.3
603 22,332.4 47 000.0 14 199.7 83.532 1 94 000.0 246676 104679
609 22.347.4 47 000.0 14,199.7 83.547 1 94.000.0 -266526 -10.452.9
615 223728 470000 14.199.7 83.5725 94 000.0 248272 104275
621 22.384 3 47 000.0 14,199 7 83.584 0 94.000.0 -24.615.7 -10.416.0
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LAW & RESOURCE PLANNING ASSOCIATES

MIDDLE RIO GRANDE CONSERVANCY DISTRICT

TABLE 7. DOWNSTREAM EFFECT AT YEAR 2010 FROM FUTURE CITY DWP

Model Miles Surface Water Flow Increase Surface Water Net Eftect
Dovmsiream Flow Reduction
from Cochiti | From Well From From Elective |Total Gain| Scheduled Direct |  withoul with
Lake Freld Scheduled | Additiona! SJC (AR) Divarsion Additional | Additional
Reduction | SJC Release Release (AF)? SJC SJC
(AF)' (AFY’ (AF)’ (AF) (AF)
62.8 22.408.0 47.000.0 14,199.7 33.607.8 94.000.0 -24,592.0 -10,392.2
63.4 22.419.6 47.000.0 14,199.7 83,619.3 94,000.0 -24.580.4 -10,380.7
64.0 22,4325 47.000.0 14,199.7 83.632.3 94,000.0 -24,567.5 -10,367.7
64.6 22,4421 47,000.0 14,199.7 83.641.8 94.000.0 -24.557.9 -10.358.2
652 224564 47,0000 14,199.7 83.656.1 94.,000.0 -24.543.6  -10,343.9
65.9 22,4643  47.0000  14.1997 836640  94.000.0 245357 -103360
66.5 22,4671 47.000.0 14,199.7 83.666.8 94.000.0 -245329 -10.333.2
67.1 22.479.6 47.000.0 14,189.7 83.679.3 94,000.0 245204 -103207
67.7 22,486.3 47.000.0 14,199.7 83.686.0 94.000.0 -24 513.7 -10.314.0
€8.4 22,495.3 47.000.0 14.199.7 83.695.0 94.000.0 245047 -103050
69.0 22,494.9 47.000.0 14,199.7 83,694.6 94.000.0 -24.505 1 10.305 4
69.6 22.502.7 47.000.0 141997 83.702.4 94.000.0 244973 -102976
70.2 22,509.9 47.000.0 14.199.7 83.709.7 94.000.0 -244901  -10.290.3
70.8 22.510.6 47.000.0 14,199.7 83.710.3 94,000.0 -24.4834 -10,289.7
715 225143  47,000.0 141987 83,7140 94,0000  -24,4857 -10.286.0
72.1 22.524.6 47,000.0 14,199.7 83.724.4 94.000.0 -24475.4 102756
72.7 22.532.9 47.000.0 14.199.7 83,732.6 94.000.0 24,4671 -10.267.4
73.3 22.533.5 47,0000 14,199.7 83.733.2 94.000.0 -24,466.5 -10.266.8
73.9 22,535.6 47,000.0 14.199.7 83.735.4 94.000.0 -24.464.4 -10,264.6
74.6 22.539.6 47.000.0 14.199.7 83.739.3 94.000.0 -24.460.4 -10.260.7
75.2 22,545.6 47.000.0 14,199.7 83.745.3 94.000.0 -24.454.4 -10,254.7
76.0 22,556.2 47.000.0 14,199.7 83.755.9 94.000.0 -24,.443.8 10,2441
77.1 22,5711 47,000.0 14.189.7 83.770.9 94,000.0 -24.428.9  -10,229.1
78.7 22,5771 47,000.0 14,199.7 B3,776.9 94,000.0 -24.422.9 -10,223.1
81.0 22,602.4  47,000.0 14,199.7  83.802.1 940000  -24.397.6 -10,197.9
83.7 22.620.8 47.000.0 14.199.7 83,820.5 94.000.0 -24.379.2 -10,179.5
86.5 22,639.7 47.000.0 14,199.7 83.839.4 94,000.0 -24,360.3 -10,160.6
89.5 22,677.0 47.000.0 14,199.7 83.876.7 94,000.0 -24,323.0 -10,123.3
92.6 22,709.4 47.000.0 14,199.7 83.909.1 94.000.0 -242806 -10.080.9
95.7 san 22,744.5 47.000.0 14,189.7 83,944.3 94,000.0 -24.255.5 -10.055.7
98.8 Acacia 22,753.5 47.000.0 14,199.7 83.953.3 94,000.0 -24.246.53 -10.046.7

' The contribution to surface water is caiculated with the OSE modal as reported by Barroi, Peggy, 1999,
Documentation of the Administrative Grouncwater Model for the Middie Rio Grande Basin, Office of the State
Engineer Technical Division, Hydrology Bureau Report 99-3. Dated April 1999,

¥ Schedules for release of SUC waler and diversion for City use are calculated as the difference between Tables E1 and E2
in Appendix E of CH2ZMHILL. 2002, Hydrologic Effects of the Proposed City of Albuquerque Drinking Water Project on the
Rio Grande and Rio Chama Systems: City of Albuquerque Public Works Department Water Resources Strategy
Implementation, Final Report dated May 2002.
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FAW X RESOURCE PUANNING ASSOCTA FES

MIDDLE RIO GRANDE CONSERVANCY DISTRICT

TABLE S, RIO GRANDE WATER ACCOUNT (AFY) FOR YEAR 2010
WITH AND WITHOUT DWP OPERATIONS

Eascline Future With ~ Net Change
_ WithoutDwr  pwp N

RIVER IN:

SICP Release! + 7418 + 68,018 + 6,200
Return Flow?® + 38,732 ¢ 38,679 . 3
RIVER OUT:

Model Depletion - 77228 - 33,076 - 23,352
surtace Diversion® - 2,968 - 96,968 - 94,000

Sum = Lossto River - 114,046 - 23,317 - 9.20]

= net change in
loss to river

POCH2MHIN Q) Appendin E, Column 1v . 200 450
* CH2MEH 202) Appendia L, Column 14
Y CH2MHEIL2002Y Appendin E, Column in
¢ OCH2MHLCO00Z) Appendin E. Column 33

BALL EAUGROCNDWATER, ING
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