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E:~rl ier tcx1J y [ heard someone say. "Be sure lnd b<! here t'o r 
lunch occausc Uli Klppus is going to talk. lnd he's going 
to b<! very controversial." [always find that interesting 
bc::ausc in the water business. if you 

mclro area to p rovic~ some wate:- they have in t imes of 
plcmy to ar:::.1s in the southern portion of the De:1ver me:. 
area. Tnat. ir. fac:. includes the f:J.stest gro wing whi te­

11:~vc a li ttle bi t of a vis ion. invariably 
you· re branded as "controversial. ... -'\nd 
l think that says a le t for the water 

I will go so far as to say that th t! 
Endanrrered Soecit!s Act (£5.4.) is .:> • 

~.:olbr .:o mmun ity in the whole 
country -- Douglas Coumy. 

[ define parmershi p as a "c~ose 
COO{:Ca ticn bc~w~n parties havir. 
:>p!::!fic and joint ri gh!S and 

bus iness. in general. the best tool our neighbvn·ng 

What [ would like to do roday is share 
wi th you some though!S about 
p:~rmerships that have worked and :1lso 
about some o f the parmerships th:1t arc 

s:ates ha~·e in terms of keeping 
Colorado from developing more 
of its compact enritlements. 

res pens ibili ti cs ... Suc::css:"ul 
p:~rme~ships require that s:cwardsi 
and sharing phi losophy be prac:ic. 

in progress. particularly in the Denver metro lrca. [ 
bd ieve. :1s Chips Barry s:1id earlier tod:1y, thJt these 
parmcrships wi ll really form the basis of mc:!ting our 
obligations to future gener:1tions. I've lived in the Denver 
metro :1rea for about 20 years. and wh:H is really scarJ to 
me is th:H in the l:l.st few years. Denver has ~orne a 
microcosm of Los Angeles. I used to be abk to drive to 
work in 18 minutes. and now it takes me 42 minutes on C­
.:170 in the morning. That is scary when you see th:H 
projections indicat!! t.hat in t.he next 30 years. the population 
is going to double again. The question t.hen is. "Where is 
the new water going to come from?" 

[always start my ·talks with some definitions ~ause it is . 
import.:lnt to make sure t.he speaker's definition of terms is 
clear. As you well know, we in the water field all have a 
different perspective on ne:lrly-everything. After working 
in the water field for over 32 years. I've come to realize 
that water is really not a natural ~esource. it's a political 
Ouid. It's a tough battle. but I believe that battle can be 
won if some of these projecLS are structured correctly, and 
that means getting local support for moving a project 
ahead. 

Stewardship is a term I define as l " long-term perspective 
o( managing the asset with proper regard for the righLS of 
others.'• The Denver Water Department is one of GEl's 
clienLS. and I had never read their mission StJ.tement until 
las t week.. But the term 'stewardship' is. in fact. in their 
mission statement. I personally think that Denver has done 
a good job of balancing the needs of the Denver metro areJ. 
wi th some of the other challenges. As you know. in 
accord.lnce with the newer philosophy of the Board under 
Cnips' direction. they' re working very diligently with,the _________...... 

amon~ the parties. That is c:itica! 
oc::ause. as Fred Anderson said las t ni ght. a paru~e:-ship 
can't suc:et!d ii yo u ' re not will in~ to strike a baiJr.ce. 
whether ycu're in a rrorriag~ with your spouse cr if you' 
trying to construct a "rror.iJ 6': .. with another water us~r. 
you try to get more thJ n your fa ir share. it's not going to 
succeed.. 

I'm afraid that. in most of the water battles that we've 
fought in this state. the mentJ I ity and t.he attituce has Oe~ : 
"I want more than my f:1ir shJre." I do think that as time 
goes by. the increasing demands for a finite resource are 
going to cause heightened tensions. not just internally 
within t.he state of Colorado. but also with our do..,.11basin 
compatrio!S. particularly California. I will go so iar as to 
say that t.he Endangered Species Act (ESA) is the best toe 
our neighboring states have in terms of keeping Colorado 
from developing more of iLS compact entitlements. I 
suspect that until we resolve some of these very dicey 
issues. it will be a very tough row to hoe. 

Successful water parmerships minimize the expenditure c 
public funds. I live in Littleton. J.nd [pay about 51200 fc 
my half-acre foot per year. which is quite a biL Wr:. get ot 
water from the De:1ver Water Board. and by the time it's 
passed through numerous hands. I pay a high price. My · 
water rate has <TOne uo over the ye:us. and it will continue 

0 • 

to go up. But every time my water rate goes up. it he!ps 
pay for the water engineers (like myself). the attorneys. ar 
a let of other people that have their finger in the poL So w 
need to look at our w:ner rate as nothing more than anorhe 
de-facto ta.'l: that we J.ll pay. And if we don ' t become rr.or 
e fficient in some of our activities. the ra te is going to kee~ 
increasing disproportion:uely to the value we add to lilac 
water. 
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[ also believe that in successful 
water parmerships. you must be 
willing to yield some control. [n 
the water business. up until very 
recently. every nujor water 
manager has wanted absolute 
control. H~ wanted to wear the 
··wate:- crown ... That. of course. 
dOc!sn't work. especially when 

~Vhen you look at tlzc ESA jro11t an 
engineering perspectfl,.e -- even though I 
reali:.e some of the attorneys here will 
argue· with nze .... it lzas really made the 
Prior-Appropriation Doctrine subservient 
to the federal mandate. 

prOtection Jnd then providincr 
reliable wat~r supply for hur;;a~ 
usc. as a secondary priority. [ 
tirml y believe that the U.S. Fish 
and WilJ..Iifc Sl!rvicc. U.S. For~ 
Service. and other federJI 
agencies h:1 ve a mission. They 
have a man<bt~. They didn't 

you have whooping cranes. squawtish. and others at ~~e 
water table. \Vhcn you look at the ESA from an 
enginc::ring pcrs~tive --even though r realize some of 
the attorneys here will argue with me •• it has really made 
lllc Prior Appropriation Doctrine subservient to the f\!t!;!ral 
mandate. 

Eighteen years ago. I managed the original whocpin•T cr:m\! . ~ 

study on the Platte Rtver system. on a little project calll!d 
Grey Rocks Dam and Reservoir. Having gone through th:ll 
process. I know the power of lhe ESA. In that ClSe, the 
critical habiut in Nebraska wasn't even designated at the 
Lime the Laramie River Station power plant was being 
constructed. and the project participants had invested S-!00 
million in ·an S800 million projecL Then. when the c:-iticJl 
habitat was designated. Nebraska. in my opinion. saw this 

create the ESA; Congress did. 
5-.J. one has to be minc!ful of that. and rm alw:1ys fond of 
s:1ying "Be construc~ivc in your criticism of the 
burc:1ucr:us. bccaus\! thl!y have J very rough row to hoe:· 
Tney·rc trying to co thl!!r job. :1nd if they don't do their jol 
properly, what happens? Tncy get sued Jnd lhen 
everything is stopped by a third party. g~m:rally the 
environml!ntll ~oalitions because thcy·rc watching this 
vc~y cJrcfully Jlso. In partnerships. it"~ vc:-y important to 
c!e:1rty de tine what the costs will be. who bl!ars what cost. 
who gets what bene tiL \Vithout an honl!st discussion abet 
the l!quily. it· .s not going to work. Ag:1in. everybody want: 
the other guy/gJllo pay more than his/her fair share. 

Risk control is another important consideration. When ycr 
get involved in :1 nujor water project. you must make CJrl~ 
decisions .. Otherwise. you're going Lo end up throwing 

as :1n opportunity to say. MWe don't 
want Wyoming to evaporate 20.000 
acre-feet a year for the cooling 
towers because that water now flows 
to us and we get it for nothing.·· 
Despite the fact that the water 
belonged to Wyoming under the 
compact. Nebraska said. "Ah-Ha. 
critical habitat is now designated. 
and you haven't addressed it in an 
Ers:· · 

lfinnly believe that the U.S. Fislt 
and Wildlife Service, U.S. Forest 
se;..;,ice;.and other federal agencies . 
hii;~·:a mission .. They have a ;: · 
m.andate." They didn't create tlte 
ESA;: Congress·did. So; one has to · 
be:: mindful of that ..• 

good money afLer bad. and then most ot 
these water wars. if r can draw a poor 
analogy. will end up like Vietnam: -
some of the leadership was getting bad 
information. and we got in deeper and 
deeper. and it never seemed to end unti 
we losL That may be an oversutement, 
but it rruy also be a good analogy. 

: •..•... :.';.·. :-. -·· ,• .. ·. . .· .·;· . ··. 
~lost imporuntly. you must be pan of 

Well. of coW'Se it hadn't been addressed. because the 
critical habitat didn't exist when the project was permitted. 
By the time it was completed. that project came within one 
day of being terminated by the federal judge. I spent a lot 
of time, with others. trying to get the ESA amended. After 
about six months, I tol.d my client. ''We're wasting our time 
and money:• The bottom line is that to be in the water 
business. you've got to abide by the body of law that exists 
today. For better or for worse. Colorado is blessed with a 
lot of endangered species. We're also blessed. quite 
frankly. with being one of the primary playgrounds in the 
U.S.A. So there are a lot of out-of-st:ue interests here. in 
addition to our own personal interests. and we need to be 
cognizant of that. 

In a successful partnership. you must also have a balance 
between the notion of first allocating water for habitat . 

· the solution. not part of the problem. If 
you think you can ram something down somebody else· s 
throat. it just won't work. because people tend to be very 
stubborn. The attachment that I provided in your written 
nuterial includes an article called. "The Age of Smart 
Dams." I coined that phrase when 1 was interviewed by 
U.S. Water News. They called and asked me about our 
business of building dams. because right now GEI is 
working on seven major dams around the country. There 
are over two dozen dams. that I'm aware of, that are 
currently in either the permitting. design, or construction 
phase. So the notion that the dam business is dead is 
foolish. 

The federal component of the dam business is maybe one 
exception that I'm aware of. With the exception of tbe . 
Animas-Ll Plata project. the big federal dam era is over 
because the federal government is basically finished 



providing seed money and incentive$ 
to develop water projects. Former 
S..:c.:rctJry of the.: Interior, ~tr. Ziglar. 
spoke here some yeJrs lgo. and he 
pointed out that the entire federal 
subsidy for wc:itern U.S. water projects 
is srroller than the subsidy provided to 
the \VJshington. D.C. subway system. 
That sounded outrageous to me at the 
tur.c. but [ chcck~d it out and it' .i true. 

FormerS ecretary of llu 1 nterior, l\.1 r. 
Ziglar, spoke lrl!rf! some years ago, and 
lze pointed out tlzat the entire federal 
subsidy for western U.S. water projects 
is smaller than the subsidy provided to 
the n·aslzington, D.C. subway system. 
That sounded outrageous to me at the 
time, but l checked it out and it's true. 

tO lChicve Closure ·on SO~~ ~f t.h. 
issues. or we're never going to 
advance very far. 

The third item I'd like to comrnc 
on briefly is the Denver W acer 
Supply Plrtncrship. When I tc!l 
you lhese numbers, probablv nor 
of you will be!ieve them. b~t 
they're true. These come from r.: 
USGS. which gene:-:ucs ve:-v hi\Y 
·- • ::1 A .. :irrort d:lm'' is simply an off-channel s~'"'Ucturc. GU:tlity data. Undcr the gr~ater Denver area, the:e Jre 

preferably. or a structure on a smaller t:ibuurv sr.rc:un. literllly hunc!r~ds of miiliorl$ of ac:e-f~t of unup~d.. n~ 
From a permitting pcrsp!ctive, if you try to ~m a nujor c:ibutary wJter. Douglls County, on the south siee of 
nver nowalUys. you're not going to suc~e~d. But some oi Denver. relies on that almcst ICO perce::t. Be!it:ve it cr: 
these off-chaMel struc:ures arc hug~. Fer ~xamole. the: greater Denver arcJ has over 4CQ million acrc-ie~t ct 
CJliforni:1's East Side Reservoir is SnO.CCO at::e.fe-.:t~ Our wate:-. Tnlt's :o times the storage m Llke PowelL In tt. 
~omp:my wJs recently part of the team that dcvelo~d onc ~unty Dt:nver mcrropolitln area llcne. thc:e are t; 
cf the big~est Wlte:- projec:.s in the count:": l..! mil~s cutsa!~.: million Jcre.fe~t of water. That Wlter can be dcvc!oped 
~)(San Dic:;o. inc!uding a 3~5-foot high c;m Jt a S5::0 wit!1 :10 fc:!c:-Jl ~rmlls. it can ~roblbly be deve!op.:d in 
million invC$tment. It took us five years to compit:!c the less th:1n t•.vo years: 1t's immune co drought: it's ofhi;h 
{:'Crmltting cycle. but we got cver:,:body tcgc!hcr at the quality: Jnd lt 's net locJte:.1 150 milc.-s from home. rt•s 
bcgiruting Jnd. believe it or not. we don't have one unc.!cr our feet. ['·11.! never unc!c:stcxxi why the discourse 
threatened lawsuit. So. it can be done. Anc.! in my opinion. ab\1ut non-tributar:' wJtcr implies thJt it's almost imrncr. 
Cali(ornia has tougher restrictions tl1an Colcrldo. They to usc it [ sav, from J ocrmittin!! ocrscc~tive. Jrc we an· ·- . ----:--~. ·-have the Cllifornia Environmental ,.---------------------, better clftrJtn~ to go Ll.~-L50 
Quality Act. which is tougher than .After seeing what happened at Two miles Jwav from heme and bu: 
the NEPA (National Environmental Forks,-[ am of the opinion th.at maybe we bi~Qicdincs md tu'¥le!!at_ 
Policy Act). had better look at water not only as the tr~me!lg9~s e.'t~~e. rJthclJ!E 

Of the examples of recent 
parmerships. my favorite is probably 
the W olfor~ ~(ounuin project. That 
project is described in the attached .. 
paper entitled. ''The U.st Dam in the 
\Vest: Is the Western Water Project 
Really an Endangered Species?'" 
Obviously, the answer to lhat 
question is no, it is not. I believe that 

h b first using whJt we luve under resource we need for future growt , ut .... ---·· 
· ·· our fc~l'? · · also as·afully·integrated resource, ~ ·: .. : ·~. ~:ff .. ,-/~~ . 

employing the use of alluvial water ant! 
su.rface·~water when it,s available~ and··:· 
tllerl""iion:tributary groundwater.du~ni a . 
drought ·or when we have exceptionally· 
.high-gro~~h areas. . 

After seeing whatlup~ned at 
Two Forks. I am .of the opinior 
that ~ ybe" we had .~~~Jock 
water not only as .th~.r~qurce · 
need for future growth. but lis­
as a fully-integrated resource, 

smart dams will continue to be built. and there ilte some 
planned by the Northern District. lhe River District. Puker, 
and a few others. But I think all of these smart d:lrns also 
need to be related to conjunctive use opportunities and 
better use of ground and surface water, which I will address 

employing the use cf allu.vial 
water and sw-face water when it· s available. and then nc 
U'ibutary groundwater during a drC?ught or ~hen .we have 
exceptionally high-growth are:J.S.· Once you create that h 
when you mine the water. it can be develo~d at S-!,COO· 
5,000 an acre-fooL Building a big dam md pi~line 
OJMels will cost 2-3 times that amount by today's 
standards. and there are minimal delivery costs involved 
developing non-rribuury water. The point of all this is t 

we need to have a conjunctive program that fully 
recognizes that potential, because once you mine that 
water, you've got a hole in it and you can recharge it du: 
wet ~riods. 

in a minute. 

The other project that I would like to mention as a recent 
parmership is the Platte River Recovery Program. Fifteen 
yeJrs ago. I thought that problem was pretty well solved 
through the designation of the critic:1l hJbiut and a S6.5 
million whooping crane maintenance trust fund that was 
generated from the Grey Rocks Dam :md Reservoir project. 
But we finished that work over 15 years ago. and here it is 
still being recycled. Somehow. we all have to work h~rder 

\Vhen I was with tlle \Vater and Power Authority. we 
actually did the first study of that type in the Stlce cf 



Colorado for the City of Parker. and it worked very well. 
W~ recharged 50 acre-feet, and it was recovered later. It 
didn't go anywhere because non-tributary water simply 
means there is essentially no recharge from the surf:~ce. It 
is very stable. moving less than a foot per year. r believe 
very strongly that we need to pursue trus with a lot more 
vigor than we ha vc in the past. 

In conclusion. I think the whole area of water project 
development will get a lot more creative --not controversial 
·-but creative. I also believe that we have to adequ:~tely 
fund the bureaucrats in the state who serve as the "w:~ter 
cops." They have the responsibility of doing a good job of 
managing the resource. We must have a stronger ''win­
win'' philosophy in terms of what we're trying to do in the 
water business. We also need to make sure that our w:lter 
projects arc successful and demonstrate characteristics of 
the five ••F" words (which are not what you think). They 
must be good for farmers. families. fish. fowl :~ncl most 
importantly. finances. One of the first things I alw:~ys ask 

my clic.:nts is, ''How :uc you going to pay for the project?'' 
And you'd be.: actUz~d .at h?w many ~lients haven't thou_ght 
about that. If you don t thmk about how you· re going to 
pay for it up front. you could be in serious trouble. 

Finally. t think it's critical tbat we negotiate our water 
partnerships during non-stress times. We've been very 
luc~")' in that we haven't had a serious drought in Colorado 
since the early 1950s. W~ had one drought. but it only 
l:lSted a year and. :15 you know. a drought has to last 2-3 
years to rc:llly draw the reservoirs down. But it's corning 
folks! The tree ring surveys Lhat they've bc:en talking about 
- that ·s all real evidence. When I spent time in Saudi 
Arabia working on water issues. there was an old Bedouin 
parable that said ... When tbe water gets low enough, the 
lions drink with the sheep." You might want to think about 
what Lhat me~ns. 

Th:mk you for your kind auention. 

' \VATER l\-IANAGE~tENT: 
THE EQUITABLE SHARING OF A SCARCE RESOURCE 

by Hamlet 'Chips' Barry, t\llanager 
Denver Board of~VaterCommissioners 

INTRODUCTION 

I am pleased to return to the Colorado Water Workshop. I 
have not been here for the last four or five years, but it is 
here that I learned the basic counter-intuitive rules · 
involving water in Colorado. 

For example, have you ever uied to explain to those from 
the east (that is East Coast. not East Slope!) that in 
Colorado water courts. it is possible to file a "statement of 
opposition in support." Or that we actually have something 
called "not non-tributary water." Do you think we could 
bottle water under that label? And that we will all fight 
over five or teri acre-feet of water, all the while supporting 
the statutory fiction that certain classes of our many 
thousand domestic aibutary wells have no effect on 
streamflow, despite a ton of_ evidence to the contrary. 

It is no wonder, therefore. that those outside of these long 
and troublesome issues believe that we are all nuts. 

ASSIGNED TOPIC- WATER MANAGEMENT 

I have struggled to define the topic and figure out what to 
say. Using a fairly narrow definition. this is an easy "topic. 
Except when Vice President Gore is in town. water is a 
very predictable and manageable commodity. It generally 
obeys the laws of physics: it flows downhiii regularly, and 
evaporates on hot days. Unlike customers, the federal 
government. and water lawyers - it does what it is 
commanded to do. Thus - "management of water" - once 
you have it-- is relatively easy. The hard part is. of course 
obtaining the water in the first place. and thereafter 
managing the ~ and the issues. 

Given these thoughts. it would make little sense to talk 
about "water management" in a narrow contexL I think thi 
topic must have been intended as an open-ended invitation 
to discuss any relevant western water issue that has some 
relationship to a broader. more inclusive definition of wate 
managemenL I will therefore discuss some of these larger 
"water management" issues. and how Denver will approa~­
them. 



AROUND THE REGION 

w~~t~;;-¥West Slo~e rh~st get 
in~olved in state water issues 

By DAVE BUCHANAN 
The Datly Sentinel 

COPPER MOUNTAiN - The fu­
ture of Western Slope water hinges 
on western Coloradans becoming 
actively involved in Front Range 
growth issues. said Greg Walcher 
Thursday. 

Walcher. the executive director of 
the Colorado Deparbnent of Natural 
Resources. made his remarks to 
nearly 200 members of Trout Unlirn· 
ited attending the conservation 
group's national com·ention here. 

Continued growth on Colorado's 
Front Range is fueling increasing 
demands for Western Slope water. 
but Walcher. refuting comments at­
tributed to hin1 recently. said he per­
sonally is opposed to more n·ans­
mountain diversions - especially 
when there still are Front Range wa­
ter resources to be developed. 

Ifs contingent on the Western 
Slope to help From Range cities find 
and utilize those as-yet unexploited 
resources. Walcher said. 

··The Western Slope has 70 per· 
cent of the water in the state yet 90 
percent of the people live on the 
Front Range:· Walcher said. 

''The Western Slope has to be in­
volved in the decisions of the Den­
ver and Front Range water prob­
lems. We can't wait for them to 
make the decisions first.·· 

Walcher. formerly the president 
of Club 20 and a fifth generation 

Coloradan. said the era of huge 
b·ansmountain water diversions is 
··mostly over:· although current di­
versions will continue. 

··sut sending more water to the 
Front Range won't solve their issues 
over growth. and we must address 
the growth issue rtrst."' 
emphasized Walcher. 

"Sending them more 
water isn' t a solution. 
Once all the water is 
gone. what then'!" 

"We hm·e mi:lions of squa\\iish 
swimming around in the Colorado. 
They have been delisted in Colorado 
but not delisted federally because 
(the fish and wildlife service) hasn't 
defined recovery ... 

He accused the fish and wildlife 
service \\'ith having 
"an abysmal" record 
when it comes to recO\·· 
ering endangered spe­
cies. mainly because no 
one can say what is ad­
equate fer recO\·ery. Walcher said the 

state is conducting a 
groundwater survey in 
the Denver metro area. 
focusing on an im­
mense undergrow1d 
aquifer separate from 
the large Ogailalla 
Aquifer currently be­

"I have offered to 
write the (recovery> 
goals for them. but so 
far they haven't taken 
me up on my offer ... 
Walcher said. GREG WALCHER Walcher was · effu­

sive in his praise for the relation­
ship between Trout Unlimited and ­
the state of Colorado. saying he con­
siders Trout Unlimited an "impor· 
tam partner" and "immensely help­
ful" on issues such as in-stream flow 
protection and water quality. 

ing tapped by parts of eastem Colo­
rado and western Nebraska and 
Kansas. Walcher said the Denver 
aquifer might hold a 1.000 years· 
supply of water. 

In other remarks. Walcher said 
the failure of the U.S. Fish and Wild­
life Service to ·adequately define 
when an endangered species is sutn­
ciently recovered has hindered re· 
covery projects. including those 
with native !ish in the Colorado 
River. 

"We have been making huge 
progress on the Colorado River fish. 
particularly the squa,,iish (now the 
pikeminnow) ... Walcher said. 

Trout UnJinlited is a national 
cold\\·arer conservation group boast­
ing more than 700.000 members 
nationwide. 

The national convention. mark· 
ing the group's -lOth anniversary. 
continues through Saturday. 

• 
Dar:e Buchanan can be reached ar 

dbuchanan(agjds.com. 



cxecuuve Summary 

Executive Summary 

The Metropolitan Water Supply Investigation (MWSI) was initiated by Governor Romer 
and the Colorado General Assembly in 1993 to explore cooperative solutions to future 
metropolitan Denver area water supply needs that would minimize the conflicts often 
associated with development of large scale water supply infrastructure such as transbasin 
diversion projects. The primary focus of the MWSI was the analysis of supply-side 
options involving the cooperative use, operation and/or linkage of existing water supply 
systems in a manner that would enhance water yields. By design, the MWSI did not 
explore new water development projects involving significant new infrastructure, nor did 
it examine the potential savings from additional water conservation programs. 

The MWSI identified and evaluated cooperative water supply options in four primary 
categories: 

• conjunctive use 

• effluent management 

• interruptible supply arrangements 

• other system integrati~~ opportunities 

The MWSI demonstrates that cooperative water supply options exist with respect to 
conjunctive use, effluent management, and other system integration opportunities to help 

meet a large part of the anticipated future needs in the major geographic sub-regions 
1 
of 

the metropolitan Denver area. For several reasons, interruptible supply arrangements 
between farmers and cities appear less promising at this point in time. 

The cooperative options, as examined in this investigation, would not require 
construction of new transbasin diversion facilities, though additional transbasin 
diversions using existing facilities and water rights could be necessary to fully realize the 
potential of conjunctive use in the South metro sub-region and other system integration 
options available to the Northwest metro sub!.region. Reusable return flows associated 
with increased transmountian diversions in turn help to expand cooperative options in the 
area of effluent management. Improvements to the existing water storage and 
distribution infrastructure serving the metropolitan area would be necessary, but such 
improvements would not entail major new on-stream reservoirs. 

I 
For purposes of understanding how cooperative water supply options can function, the metro Denver area is best 

viewed as a collection of geographic sub-regions defined by their primary sources of supply. These sub-regions are 
referred to in this repon as the Denver Central, the South metro, the City of Aurora, Nonheast metro, and Nonhwest 
metro. Cooperative water supply options vary between sub-regions due to each region's unique water supplies and 
water development history. 
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\Vhile each water supply category evaluated in the MWSI appears to present significant, 
technically feasible cooperative opportunities, each also raises several issues that present 
serious obstacles to implementation without considerable additional work. 

The table belo·w summarizes the MWSI's findings. 

Cooperative Supply 
Category Supply or Yield Potential Actions Items/Unresolved Issues 

Conjunctive Use up to 60,000 acre-feet of South Platte and Blue River stream depletions 
: surface water yield under Water right constraints 

example project analyzed Feasibility of long-term lar~e scale recharge 
IGA's among participants 
Balancing groundwater depletions with increased 

use of surface waters 
Effluent up to 120,000 acre-feet Relatively high costs 

of excess reusable return · Public acceptance of potable reuse 
flows; specific project yields Effects of exchanges on water quality 

were not investiqated Effects on instream flows 
Interruptible Supply up to 190,000 acre-feet Would require major institutional changes 

of interruptible supply; Impacts to agricultural communities 
specific project yields Geographic/cost considerations 
were not investiqated 

Other System up to 20,000 acre-feet Water right constraints 
Integration of yield under example IGA's among participants 

Opportunities projects analyzed Federal action1Chatfield storage reallocation) 

COOPERATIVE WATER SUPPLY OPPORTUNITIES 

Conjunctive Use would involve the linkage of groundwater systems currently serving 
communities in parts of Douglas and Arapahoe counties with th~ Denver Water system. 
Water available from the Denver system in average and wet years could be used to meet 
demands and for recharge of Denver Basin aquifers. Groundwater sources would be used 
to· ineet demands not fully satisfied by surface water sources and during periods of 
drought. For the example project analyzed, conjunctive use ~gements could yield up 
to 60,090 acre-feet per year to meet new demands or reduce existing groundwater 
pumping from the Denver Basin aquifers. 

Conjunctive use presents a promising solution to continued dependence upon non­
renewable groundwater resources by the growing communities in the South metro sub­
region. Conjunctive use also raises several unresolved questions. To the extent that a 
conjunctive use project would rely on additional transmountain diversions from existing 
facilities and water rights, this would raise objections from West Slope interests. 
However, the operational flexibility inherent in a conjunctive use project could allow for 
mitigation of some impacts while still generating significant yield. Other issues and 
uncertainties associated with conjunctive use include changes in water rights, the 
feasibility of large-scale recharge over the long term, and the challenges associated with 
securing required intergovernmental cooperation among potential conjunctive use 
participants. · 

viii 
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Effluent IVIanagement involves cooperative and coordinated approaches for utilizing 
metro Denver area providers' reusable return flows. The metro Denver area currently 
generates reusable return flows tn excess of its current reuse needs of approximately 
80,000 acre-feet per year. These undeveloped reusable return flo\VS are projected to 
increase to more than 120,000 acre-feet per year under providers' current plans as the 
metro Denver area grows. 

Significant cooperative effluent management opportunities exist in all of the metro 
Denver area sub-regions. However, full use of reusable return flows \Vould eventually 
require development of additional storage below the Metro wastewater plant and 
extensive implementation of potable reuse. Relatively high costs, public acceptance, 
intergovernmental coordination, and effects on water quality and instream flows also are 
issues of concern. 

Interruptible Supplv would involve cooperative arrangements with agricultural water 
users along the Front Range that would give cities the right to use agricultural water 
during times of drought in exchange for financial compensation to farmers. This report 
provides an overview of possible types of intell1lptible supply arrangements, estimates of 
gross supply potential, and.discussion of perceived barriers to implementation. The total 
amount of dry year, high quality water supply potentially available for interruptible 
supply arrangements is ~pproximately 190,000 acre-feet. This supply estimate does not 
reflect the potential competing needs of long-term (beyond 2020) future growth in the 
Northern Front Range. Example projects involving this source and specific project yields 
were not investigated. 

During the course of analysis, awareness of major legal, institutional, political, 
geographical, and infrastructure barriers to using this supply in the metro Denver area 
emerged. These barriers exist for each of the cooperative water supply categories 
evaluated in the MWSI, but are especially pronounced and evident with respect to the 
Interruptible Supply category. Without additional work and dialogue between the metro 
Denver area and northern Front Range farmers and communities over the next three to 
five years, interruptible supply arrangements do not appear to be promising water supply 
optio~ for the metro Denver area at this time. · 

Other Systems Inteflration Opportunities identified in the process of conducting the 
MWSI are the focus of ongoing studies involving the Northeast and Northwest sub­
regions and Chatfield Reservoir. Other cooperative approaches identified but not 
investigated include possible development of joint storage for regulation of supply from 
the Windy Gap and Moffat systems, and creation of a market for water saved through 
conservation initiatives. These ideas will likely be the subjects of future investigations by 
interested parties. 

Prepared for the Colorado Water Conservation Board, Colorado Department of Natural Resources by 
Hydrosphere Resoun;e Consultants, 1002 Walnut Street. Suite 200, Boulder, CO 80302 

IX 



rvietropolitan \Vater Supply Investigation Executive Summary 

THE BROADER BENEFITS OF THE COLLABORATIVE 
MWSI PROCESS 

The MWSI has been both a technical evaluation of cooperative water supply 
opportunities and a continuing process of dialogue, mutual education, joint inquiry, and 
collaboration among over 60 Front Range water providers and representatives of other 
key stakeholders including environmental organizations, agriculture and the West Slope. 
\Vhile this diverse group has focused principally on the opportunities and limitations 
associated with the four cooperative \Vater supply categories, participants also developed 
and shared considerable infonnation regarding the future water needs of the metro 
Denver area and individual water providers' plans that are in place for meeting those 
needs. 

This information, summarized in the table and text below by sub-region, provides 
valuable context that enhances understanding of the roles and benefits of the cooperative 
\Vater supply opportunities evaluated through the MWSI. 

Projected Reasonably 
Future Water Basis of Certain Future Future Unmet Applicable Cooperative Supply 

Sub-region Demand. AF Projection Suoolv. AF (1) Needs. AF (2) Opportunities (3) 

conjunctive use with South sub-region, 
effluent management with Northeast sub-

Denver Central 14,000 to region, system integration with Northwest 
Sub-region 454.000 (4) build-out 410.000 44 000 (5' sub-region and Aurora 

conjunctive use with Denver. effluent 
South Metro Sub- management within Cherry and Plum 
region 127 coo build-out 127.000 0 Creek basins 

effluent management with Northeast sub-
region, coordinated reservoir operations 

Citv of Aurora 105.000 (6) 2030 75,000 30 000 (6) with Denver 
system integration and effluent 

management among Denver, Aurora, 
Northeast Metro 61,000 to 25,000 to Brighton, South Adams County WSD, 
Sub-region 125 000 build-out 1 00_.000. (7) 64,000 (7} Thornton and the Barr Lake companies 

system Integration with Denver, effluent 
Northwest Metro management within Clear Creek and Big 
Sub-region 100 000 build-out 90000 10.000 Dry_ Creek basins 

763,000 to 79,000 to 
Total 911 000 802000 148 000 
(1) Based on thetr planning efforts to date, water providers have a relatively high degree of confidence in these supplies. 
(2) Providers have a relatively lower degree of confidence in their plans to meet these needs, based on uncertainty 

factors and the comparatively longer time frames before these supplies would be needed. 
(3) Cooperative supply opportunities could be used to meet future unmet needs or as an alternative 

to reasonably certain future supplies. 
(4) lndudes Denver Water and Englewood; includes Denver Water's 30,000 AF safety factor. 
(5) Based on the expected range of Denver Water's future safety factor. 
(6) Includes Aurora's 10,000 AF planning reserve. 
(7) Depending on the degree of implementation of Thornton's Northern Project. 

The table illustrates that most Denver area water providers have planned for the future 
very well and currently have strategies in place to meet projected water needs to the year 
2030 and in some cases considerably beyond that date. As described further below, the 
cooperative water supply opportunities evaluated in the MWSI could supplement or 
partially replace the plans individual water providers already have in place. 

X 
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The Denver Central Sub-re2ion is comprised of the Denver Water Combined Service 
Area, including the City and County of Denver, 75 fully dependent contract providers, 
and over 20 partial supply contracts; the City of Englewood; and other small providers in 
the Bear Creek basin. The main sources of supply available to the this sub-region consist 
of native South Platte River water, transmountain diversions from the Blue, Fraser and 
Williams Fork Basins and water reuse. Non-tributary ground\vater is available but not 
used to any significant degree. Water conservation measures also are in place and serve 
to reduce demand. 

Denver's Near Term resource strategy, as developed in its Integrated Resource Planning 
process, is projected to yield 401,000 acre-feet compared to a raw water demand at build­
out of 445,000 acre-feet, including a 30,000 acre-foot safety factor. Assuming that 
Denver is successful in implementing its Near Term strategies, Denver has a remaining 
need of 14,000 acre-feet to 44,000 acre-feet, depending on its safety factor. Denver 
anticipates meeting this remaining need through additional water conservation, potable 
reuse and development of additional supplies through the use of its water rights, which 
could be achieved by Denver alone or through cooperative action.s with others. Denver 
has sufficient potential yield from its own water rights to meet its build-out needs and 
obligations. Denver has not yet chosen a specific long-term water supply strategy, and 
remains interested in additional water conservation, effluent management, conjunctive 
use, and additional surface storage to meet its long-term needs. 

The City of Englewood, included in this sub-region, does not anticipate significant 
growth in its water demands and has sufficient existing water supplies to meet its ultimate 
future water needs, projected to be about 8,500 acre-feet per year. 

The South Metro Sub-region includes the water provider members of the Douglas 

County Water Resource Authority
2 

and other small providers in Douglas and Arapahoe 
Counties. Throughout this sub-region, Denver Basin groundwater is the primary source 
of supply. 

The build-out water demands for this sub-region are projected to total about 127,000 
acre-feet per year (exclusive of those providers supplied by Denver and Aurora). Water 
providers in this sub-region have sufficient decreed groundwater rights, surface supplies~ 
reuse/augmentation plans and contract deliveries to meet their projected build-out needs. 
There is no significant unmet need projected for this sub-region, assuming that Denver 
Basin groundwater will continue to be used as a major water supply source. 

However, the sub-region is actively working to increase the renewable portion of its 
water supplies by employing effluent management approaches that would maximize the 
reuse of its groundwater return flows, and by acquiring additional surface supplies. The 

2 
The water provider members of the Douglas County Water Resource Authority include Arapahoe County Water & 

Wastewater Authority, Centennial Water & Sanitation District, Parker Water & Sanitation District, East Cherry Creek 
Valley Water & Sanitation District, Town of Castle Rock, Roxborough Park Water & Sanitation District, Stonegate 
Village Metro District, Inverness Water & Sanitation District, Meridian Metro District, Castle Pines Metro District, 
Castle Pines Nonh Metro District, Cottonwood Water & Sanitation District, Nonh Douglas County Water & 
Sanitation District, Pinery Water & Sanitation District, Donala Water District and Willows Water District 

Prepared for the Colorado Water Conservation Board, Colorado Dcpanment of Natural Resources by 
Hydrosphere Resource Consultants, 1002 Walnut Street, Suite 200, Boulder, CO 80302 

Xl 



IVletropolitan Water Supply Investigation Executive Summary 

region is particularly interested in expanding the roles of reuse and conjunctive use of 
surface and groundwater as ways to reduce its future use of Denver Basin groundwater. 

The Citv of Aurora currently meets its water needs through a combination of changed 
irrigation rights, transmountain diversions, alluvial and nontributary wells, water reuse 
and \Vater conservation. 

Aurora has not yet projected an ultimate or build-out demand for its service area. Instead, 
Aurora anticipates future population growth to average 50,000 people per decade with an 
associated increase in water demands of 10,000 acre-feet per decade. Aurora therefore 
projects a total water demand of95,000 acre-feet by the year 2030. Aurora has plans in 
place to meet its projected year 2010 demands with acquired Arkansas basin agricultural 
rights, additional effluent reuse, rehabilitation of its Cherry Creek alluvial wells, and 
other minor projects. 

Aurora's plans for meeting its needs beyond the year 2010 include the Eagle River 
Conjunctive Use Project (in cooperation with the City of Colorado Springs), the South 
Park Conjunctive Use Project, and additional water reuse. Aurora is participating in 
cooperative planning activities of effluent management in the Northeast Metro sub-region 
described below. Aurora is also working with Denver Water to explore cooperative 
opportunities involving those entities' existing South Platte reservoirs. 

The Northeast Metro Sub-re2ion includes Thornton, South Adams County Water & 
Sanitation District and Brighton. Also included in this sub-region are the irrigation 
companies associated with the Burlington Ditch/Barr Lake system (the Barr Lake 
Companies). The water supply sources currently available to municipal providers in this 
sub-region include municipal and changed irrigation rights on the South Platte and Clear 
Creek, alluvial and nontributary wells, and exchange rights. 

The long-term municipal water demands for this sub-region are projected to be about 
125,000 acre-feet per year. Most of this demand is associated with the build-out demands 
of the City of Thornton. Providers in this sub-region have plans in place to meet between 
60,000 to 100,000 acre-feet o(this need. This range is due to uncertainties about the 
ultimate degree of implementation and associated yield of Thornton's Northern Project. 

Current planning efforts are focused on meeting 20,000 to 40,000 acre-feet of the 
remaining needs for this area, which are primarily associated with an~icipated growth in 
Brighton and the South Adams County Water and Sanitation District. Denver and Aurora 
are also involved in these planning efforts because of their interest in water reuse 
opportunities and because portions of their service areas are located in this sub-region. 
Current planning efforts are focused on development of storage facilities, maximizing 
exchanges and finding uses for Aurora's and Denver Water's presently undeveloped 
supplies of reusable effl\lent. Providers are particularly interested in addressing water 
quality problems associated with municipal diversions located downstream of most of the 
urbanized metro Denver area. Options under consideration include development of 
additional gravel pit storage capacity and use of storage capacity in Barr ~ake and the 
Beebe Draw under cooperative arrangements with the Barr Lake Companies. 
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The Northwest Metro Sub-reeion includes Arvada, Broomfield, the Consolidated 
Mutual Water Company, Golden, Northglenn, Westminster and other small providers in 
the Clear Creek basin. The water supply sources currently available to this sub-region 
consist primarily of Clear Creek municipal rights and changed irrigation rights and partial 
service contracts with Denver Water, which are mostly satisfied via deliveries from the 
Moffat Tunnel Collection System. 

The long-term water demands for this sub-region are projected to be about 100,000 acre­
feet per year. Most of the sub-region's projected increase in water demand is associated 
with anticipated growth in Arvada and Broomfield. Providers in this sub-region have 
plans in place to meet about 90,000 acre-feet of this need. Cooperative planning efforts 
for meeting the remaining 10,000 acre-feet of need in this sub-region are focused upon 
coordinated use and sharing of existing or new storage and conveyance facilities and 
expanded reuse. 

Within each of these sub-regions, cooperative water supply approaches could play an 
important role in ll)eeting future water supply needs in a manner that could potentially 
reduce the costs and environmental permitting risks associated with other options. 

RECOMMENDATIONS 

1. It is recommended that a continuing state-sponsored cooperative supply planning 
forum be established. · 

The MWSI has improved communication, mutual understanding and cooperation 
between metro Denver area water providers, West Slope interests and environmental 
interest~. Is has resulted in several ongoing collaborative studies which are designed to 
increase water supplies in mutually acceptable ways. It has also had a major effect upon 
other ongoing planning efforts addressing issues of critical importance to the metro 
Denver area's water supplies. These include: 

• Quadrant investigations of various cooperative water supply opportunities 
• The Platte River Cooperative Agreement and EIS process 
• The Upper Colorado River Basin Study 
• The Colorado River Endangered Fish Species Water Availability Study 
• The Chatfield Reservoir Reallocation Feasibility Study 
• The USFS's South Platte Wild & Scenic Study and associated negotiations. 
• The Northern Regional Water Coalition's investigation of long-term future M&I 

water needs of the Northern Front Range 

These studies and planning efforts are proceeding independently, but are highly 
interrelated and deal with complex issues that affect numerous parties. It is therefore 
recommended that a continuing state-sponsored forum be established to serve the 
following functions: 
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• Coordination and integration among interested parties regarding these interrelated 
studies and planning efforts. 

• Provide an opportunity for parity to be maintained between large and small providers 
and other interest groups; facilitate open discussion and resolution of issues and 
concerns, thereby reducing the potential for litigation 

• A forum for addressing State policy issues and access to state agency technical 
expertise 

• An opportunity for regular and periodic updating of the MWSI database 

This may be best accomplished by regular periodic meetings convened by an appropriate 
state agency such as the Colorado Water Conservation Board. 

2. It is recommended that the MWSI database be periodically updated through a 
state-coordinated effort as part of the continuing state-sponsored forum. 

The MWSI has resulted in development of a relatively comprehensive and detailed 
database base on metro Denver water supply providers and their water supply systems. 
This database has improved the understanding of the overall operation and interplay 
between metro area water supply systems and the status of individual providers' planning 
efforts. For example, infonnation from this database was· used to fonnulate Colorado's 
Plan for Future Depletions pursuant to the Platte River Cooperative Agreement. This 
database should be maintained and periodically updated so that it continues to be useful 
for cooperative municipal water supply planning and assessment of regional and basin­
wide issues. Ultimately this database should be incorporated into the South Platte 
Decision Support System. 
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