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Jcrnifer Gimbel, Director
Colorado Water Consenation Iloard
l3l3 Sherman Street, Room 721
Denvcr, Colorado 80203

Rcr Comments on the Clolorado River Water Availability Study Phase I

Dear Ms. Gimbel:

Thc Dolores water Conscr'"ancy Districl (DWCD). LaPIata Archuleta Water Dist ct
(LAPLAWD), Pagosa Arca Water and Sanitation District (PAWSD), Pine River Irigation
District (PRID), and San Juan water Conservancy District (SJWCD) (the "Districts") joined
togcthcr to have Steve Harris, wilh Ilarris Water EnSineering, Inc.. coordinatc thc rcvicw and
development ofcommcnts regarcling the Colomdo River Watcr Availability Study (CRWAS).

The Districts apprcciatc the oppoflunily to commcnt on this imponanl document and are very
jmprcsscd by the amounl of ctJbn and thought represented by thc draft rcport. CRWAS was
rcviewed from the pcrspcctive of the Districts primarily and does not represent commenis by
other entitics in southwesl Colorado. Thcse comments are suggestions to improvc thc CRWAS
in order to provide a bettcr basis lor evaluation of Colorado Rivcr water availability and to
provide a sourcc of iniomation 1br local cvaluatitlrr ofthe polential impacts olglobal warming.

Thc Districts \\ould also likc to thank Ray Alvarado and Greg Johnson fbr the elTort they made
to attend the South$est Basins Roundtable on July 7 and seleral phone calls to assist Mr. Harris



in hls cvalLlation. Ray was cspecially helptul and knowledgeable The tbllolving comments are

separated into gencral comments and comments thal thc Districts believc are clitical and should

hc adclresscd belbre the Phase I CRWAS is finalized-

A. General Commenls
L.t. f l lc CnW,qS is a maior stKly $ith numerous models and assumplions that were dc\oloped

by numerous (IWCB slaff and consultants (refer to Figure 1 I ). Ihc rcport is thorough and well

o rgan ized .bu tduc lo i t scomp lex i t va j l dcon ten l i t i sno tposs ib le tounders txnd thecon tcn t
solcly by rcading thc repon and revic{ ' ing thc tables and charls Mr' Huris 'spent many hours

readiug the rcptirt; attendecl scvcral prcsenlalions al IBC('. RoundtabLe' and (blorado Waler

Cungrls. *.. i lng.; al lendcd the July 7 Southwest Roundtable mecting; and talked 1{) CWCB

stalT on several occasions to attempt to undcrsland some 01-thc details of thc sludy Even with

that cffon, it is unlikely that all olthc crilical assumptions were t-cviewed to provlde commcnts'

Dcpentling upon leedback liom other watcr user entjtics. the CWCIJ mighl consider a onc or two

day technical workshop 10 provicle a full briefing and especially a review of assunrptions lf

thcre is a consensus for a workshop. it should be co ducted prior to beginning Phase 2'

A.2. Fjgurc 3-J7 shows live bar graphs reflecting flvc different cstimales ol thi: waler available

to Colorado Lrnder thc Colorado River Clompact The "Modelcd Study Pcriod". "Extcndcd

Historical Hydrology". and "Altcrnate Climatc Projectiorrs" were prcpared as pad ol CRWAS

The bar graphs for "Modeled Study I'eriod" and "Exlendcd Hist(rrical Hydrology'pro!ide uset l

information based on actual hydrology clata and trce ring evaluations, but the Altenatc Climale

Projecliorls bar graph is based on signilicant uncettainty and variability associated with

attcmpling to quantify thc potential affccls ol global waming

lhe "Ahernate Climale Projeclions" bar graph in Figure 3-37 does not providc a better

undcrstanding ol the available sr'rpply instead increases the misunderstanding and unccrtainty

To further confuse the availabilily. apparently any point betNccn 0 and I million acrc-fcet has

thc samc probability as aoy other point This bar graph sccms to have politici/ed thc water

available becausc the rangc is so largc that any amount can be sclcctcd

Tlrc Distr icts had understood thc CRWAS would pro!idc a bettcr understanding ol lhe rangc of

water availablc to Colorado under the Colorado Rivef Compact ln ordcr k) accomplish thal

goal. thc Distr icts |ecomrncnd that: ( l)  thc "Modelcd Study Period" and "Exlendcd l l istorical

uydrology" bar graphs be emphasized as study results; and (2) thc "Allenlatc Climate

Projections" bar graph bc de emphasized becausc of the uncertainty and variability inherent in

the cl imatc change cstlmales.

A.3. Ncarly al l  ofthc f igures and hydrographs in lhe appcndices are bascd on al lemalivc cl imate

analysis. With lew exccptions, thc hisioric "2040 (or 2070) Avcrage Monthly Modeled

Strcamflow" is rvithin thc range ol thc five climatc generated sfcamflows in Appendix l. Bascd

on this information it appears that thc historic slreamflow is as good as any modeled cstimate

Though lhe clirn^te changc models arc interesling. using the historic flo\"- data is lhe best

assunrption becausc it is the most ccrtairl. understood. and repeatablc ol any of the potcntial

hydrographs.



A.4. Thc scope and pugosc of Phasc 2 of CRWAS should be reviewed to verily that the original

intent remaini appropriate. Further. if Phase 2 proceeds, tho "1950 2005 Modclcd Study

Period" and "Extendcd Historical Hydrology" should be the primary hydrology and thc
"altematc climatc projections" should not be used or be secondary'

A.5. Given that many models were linked lo devclop the study rcsults and cach model has a

probability range of providing rcliable results. whal is the accumulaled probability range of the

integration of all thc models? In other words, does thc variability inhcrent in each modcl

accumulale so lhcre is greatcr variability and less reliable results in linking the modcls, or does

the variability stdy thc same or dccrease fiorn thc linkage?

A.6- The Districts do not have enough knowLedge about the global climate models to commenl

specifically. Theoretically. the downscaling proccss is krgical but whether it is accurato is yet to

be seen. If there is sufficient conccm about thc possibility of clirnate change, a program to

collect climate data to monitor critical information should be designed and implemented by the

State. Simply monitoring cxisting weathcr stations is not adequate becausc the statlons movc

and/or instrumcnts change. The program should utilizc weather stations that are located at

cxaclly lhe same location and the instrumcnts should be thc same tlTe so thc measurements are

consistent betwcen sites.

A.7. The "Variable Infiltration Clapacity" (VlC) model is ctitical to the integration of the climate

models and Statcmod but is not \\'ell describcd. The VIC modcl is apparently first calibrated to

tbc historic natural flow derivcd Lrsing Statelnod. Then a separate VIC modcl run is made to

corporate the climate adjustcd precipilation and temperaturcs lor each of thc five climate

scenarios. The assumplions used to estimate thc area of vaious types of natural vcgctation and

thc consumptivc use of the natural vegetatjon is not explaincd. Each ot' thc five climate

scenarios are compared to thc historic VIC output and used to determine the "Avcrage Mollthly

Modeled Streamflow".

The VICI model apparcntly assumes that the nalural vcgctation of the tivcr basin is lhe samc in

30 years with higher tcmperalures and the change in thc forest cover duc to fires and beetle kill.

It would seem that thc natural \'egctation would sell'-adjust to the new climate conditions and thc

assumption that the cxisting vegetation would remaiD is not appropriatc. It \rlould seem the

likely adjustment in thc l)pes of nalurul vcgctation is a critical component t() the VIC model. yet

this impact is not incLuded in thc modeling tbr rcasons staled ir1 scction 2 5. This is a lirrther

example ofthe unccrtainty and variability in the altematc climale analysis

A.8. Table 3 I shows the projecled increased temperaturc. A column shou'ing the average

annual temperaturc at each weathcr station would bc helpful 1lJ undcrstand the increased
temperaturc as a percentagc ofthe average tcmperature. The prccipitation tables (3-2 and 3 3)

includc this iifbrmation. As with strcam flow gages, thc crror in measuremcnt can be plus or
minrLs l0'%; therefore, if thc projected tempcralure or precipitation change is less than 10% if

may be withii mcasurement et.ror. Also a statemcnt of whelher, or not, the selecled weather

slalions have been at thc same location lbr the entire 55 ycar period would bc helpful in
understanding the reliability olthe historical and proiected data.



A.g. A clear and prominontly placed disclaimer statemellt doscribing how thc information in the

rcpon should and should not be used is recommcnded. For instance: ( l) are thc hydrographs and

d;la of adcquale quality for usc in water rights applications, by fhe proponent and/or opponents?

Or (2) thc data and hydrographs sholtld nol be used in compact curtailmenl analysisl Or (3) ln

what manncr should thc drta be used in other Statc Agency studics and evaluationsl

B. Nceded Chanscs to the Report
'fhc Districts recornmend that thc repon be modifiecl to addrcss these commcnts because they are

critical lo the results olthe sludy. Publishing ofthc data and hydrographs cunently in the rcport

will nol providc an accuratc indication of the basin u'ater supplics ancl may result in mis

rcpresenlations being uscd in CRWAS Phase 2 al1d other future reports-

l l .  L The method lbr opcration of McPhee antl Vallccito ReseNoirs used in the CIRWAS is not

corect in asslLming that irrigated land can "pull" water from the resen"oirs based on thc crop

consumptivc use. Thesc reserroirs arc Reclamation fbcililies and as such have colltracts and

operalional criteria that rcstrict the amount ofwaler that can be providcd tlr each acre ol irrigated

lirnd servcd by the rcscr"rrirs. For oach of lhesc rcservoirs. a maximLlm amount ol waler is

assigned to specific acrcs of irrigated land according to Reclamation law. F'or examplcl

,,  Vallccito al locatcs the nonlndian $'aler by muhiplying the maximum reseivoir content

by 5/6Lh then dividing by 45.000 PI{ID Acrcs. when there is a lull resen'ojr, there is

app rox ima te l y2 .2AFpc fPRIDAcrc - ' l heCRWASmode l i ngdocsno t recogn ize thc22
AF pcr PRID Acre l imil ir l ion. Thc model al lows Iower priori ty ditches to pull  as much

waler as nccessary to fulfill their irrigation crop dcmand (with global warming the crop

demand is much larger as shown on Tablc 3 '1). The rcsull is that Vallccito is shown to

flucluate much more in thc future lhan thc pasl wilh the implication that thc fluctuation is

mostly attributable to global waming. tn reality the fluctualion has morc k) do with how

the rescrvoir is operatcd in the CRWAS modeljrrg. lhis shou)d bc corrected by

coordinating with l lal Pierce lhe PRID manager'

,, Thc CRWAS mocleling also allorvs irigators b draw \'"ater from McPhee bascd on

irrigation crop dcmand. instead of the contracts bctween the projcct users thal establish a

maximum annual water supply for each uscr. Wilh lhe model, the irigation watcr
demand for al l  of thc Dove Crcok, Montezuma Vallcy lrr igatiol l  Colnpiny (MVIC), and

Tribal acres is drawn from the rcscM)ir unlil it is empty hl actual operalion each of thc
irr igation cntit ies havc a maximum watcr supply that cannot bc exceeded and currently

all irrigators arc dra\\'ing their maximum water supply in most ycars- The model shows
much more water being uithdrawn lrom McPhee than could actually occur ulrich rcsults
in the fluctuatior of the reservoir contenl il1 Figures (; 7 and C-ll bcing 1oo large. Also.

the llow downslream of McPhee at Bcdrock shown in Figure E-30 and F-JO is less than

woulcl actually occur. I he llou' bclow McPhee in the Dolores Rivcr is a majur issue in

numeroLrs ongoing studies ancl lhe flow undcr global waming scenarios should bc as

accuratc as possiblc. The operation of McPhee Rcscrvoir should bc corrected by
coordinating with the I)W('D Manager and Engineer, Mikc Presfon and Ken Curtis
resDectivclv. and the Burcau of Recldmation.



i Jackson (;ulch and Lemon Rescrvoirs arc also Rcclamation resenr'oirs and are assumed to

b0 operated in a similar manner to Vallecito and McPhee CWCB should contact the

cnlr l ics rrpcrating lhc\. rc'(r-voirs for rhu upproprirrc Up(rJl irrn cri leria'

8.2. The comp.rrison of the "2040 Avcrage Monthly Modeled Streamflow" and the "2040

Averagc Monthiy Watcr Available to Mccl Future Demarrds" does no1 appcar t') bc rpprr'prirte

for streams in southwest clolorado. The diffcrcnce in flows betwcen the two scenauos are very

Largc fbr rhe gages lbr (lanacas. Los Pinos, f-lorida. Animas. and I-aPlirla Rjvcrs; minor fbr

Ma*ncos River and McElmo Creek; and are vcry sinilar for thc l)olores ('1) Bcdrock and the Sall

Miguel River (4 Naturita gages rvhich are not in the San Juan Basin- For cxamplc comparing

the flows tbr the San Juan River at Carracas; Figures E-21 shows an annrLal flou' rangc of

274.300 AF 1() 484,300 AF fbr the Modcled Streamflow and f igurc F 2lshows a f low range of

18.000 AF ro 271.600 AF for the available watcr to meel future demand

There shoulcl be no differencc between thc lwo flows becausc Carracas is immediately upstream

from Navajo Resen'oir and there are essenlially no diversions and no CWCB instrcam llow

water rights rlownstrcam lo bc mel. Apparently thc reason lbr the diflercnce is CRWAS uses the

cndangeicd fish flon recommcndations in the San Juan River downstream of the Cily of

Farmington as downstream demand (last bullct on pago'1-2).

Bascd on thc pumosc of the San Juan Recorery Program to allow watcr development

simultaneously wilh recovcry oi thc cndangcrcd fish and the fact that the flow rccommendations

are NOf fircd flow rcquirements, the usc ol the tlow recommcndalions as a downstrcam

demand is not appropriatc for "20'10 (and 2070) Averagc Monthly water Available to Mcct

Future f)emands" in lhe San Juan River basin. The "20'10 Average Monthly Modeled

Streamflou," and thc "2040 Average Monthly Watcr Availablc to Meet Future Demands" should

essentially be equal for the gages in southwesl Colorado in thc San Juan River Basin'

Ihe Districls beljcve that using lhe cndangered fish flow rccommendations as l1 downslream

dcmand is a major policy decision lhat rcquires activc discussion and agrecment by thc CWCB

Iloard and stakeholdcrs- Fttt_thcr we recommend that thc use of the flow recolnmend:ltions as a

doNnstream demand should bc removed from the "2040 (and 2070) Averagc Monthly Water

Availablc to Meet Future Demands" analysis

8.3. I 'he McElmo Crcek natuml f low estimatcs for 2040 and 2070 (Figures D-41, D 86' D-129)

are not conect. McElmo Clrcek is naturally a very small drainage with a small amount of waler

that runs olJ carly in the spring (c.g. March and April) The flows have been supl'lemenled by

w^ier imported from the Dolorcs River by MVICI sincc the latc 1800's. Thc analysis in the

repofi appears to include thc imported water as jf it wcre iatural flow as indicated by thc sccond

runoffpeak in June,iJuly in Figurcs D 43 and 86. 
'l hough this is not a critical aspect olthe sludy.

it needs to be corccted lo accurately reflcct the McElmo Creek natural flo\a'.



Please contact Steve Harris (970-259-5322 or st€ve@duransowater.com) if you have any
questions conceming the comments.

Sincerely,

//h".fr P,.,*Z:
Mike Preston, Manager
Dolores Water Conservancy District
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Hal Pierce, Manager
Pine River Irigation District

thrn L,.^^*6J
Dick Lunceford, Board President
LaPlata Archuleta Water District

zlltt< /4u rv, ya^
@
Pagosa Area Water and Sanitation District

ClLa^L l\oulu-,
Diane Bower, Board President
San Juan Water Conservancy District


