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!m;i tance of Dams for Water Supply and Hydropm!e, / 107

:,emgal aspects. Alternativ?s to developing additional sources of water
Pply are frequently mentioned in the literature and by the media such

106 / Jan A. Veltrop

Table 2. Water withdrawals by continent (in litres/capita/day)

Acutals for 1980 Projections for 2000 as: to use water i : .
Indus- Irriga-  Sub- Indus- Imiga-  Sub- frihinos th e_fﬁc:ently. to conserve it, to improve irrigation practices
Continent D/M try  tion toal DM try  tion total ce the yield of reservoirs (Wurbs, 1990 Lt T
to desalinate sea water, and t ; S0 RYGIC Wasiewater
: ) 0 pump groundwater. (Outside o
Africa 47 30 558 635 9 106 514 716 regions, 94 per cent of all fresh water is stored the polar
Asia 82 110 1215 1407 152 250 1138 1540 regions (e.g. Riyadh ‘ X ored as groundwater.) In arid
Australi/Oc. 432 148 1686 2260 562 274 1826 2602 3 8. Kiyadh, Saudi Arabia), groundwater is often the only stable
Europe 265 1066 608 1939 300 1338 669 2307 indigenous supply (Ambroggi, 1980). There is pressure in larys asid and

North America 440 1960 2200 4620 504 2045 2185 4734
South America 236 295 687 1218 299 784 672 1755
USSR 223 1137 2526 3886 309 1281 2651 4241
World 144 415 1205 1764 203 546 1147 1896
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: 0 ha ' ery year as a
result of salination and Wwaterlogging (Falkenmark, 1976). It is estimated

largely agrarian, with irrigated agriculture using 80-90 per cent of the
developed water resources. In Egypt, agriculture uses 90 per cent of
walter supplies, employs one-third the population, and contributes 25 per
cent to the Gross Domestic Product, yet food imports in 1975 exceeded
65 per cent of total requirements (Falkenmark, 1976). Egypt depends on
the Nile for 95 per cent of its water supply (Hamman, 1990). On a global
scale, approximately 70 per cent of total water consumption is used for

irrigation of crop lands, 23 per cent for industry, and the remaining 7 per : that a total of 20-25 million ha have been seve ly d

cent for domestic and municipal purposes. The uses of water vary great- tion. This is about 7.5-9 per cent of the irr ::e{i amag_ed fred

ly among countries, depending on natural climatic conditions, availa- , = -Upgrading is also needed in about 150 mil]iongha (Parea in the world

bility, accessibility and quality of water resources, and their economic gﬁonal efficiencies can be doubled from the 3040 ostel, 1985). Oper-

and social development. i - much as 75-80 per cent, —+U per cent range to as
The variations in water use among continents are demonstrated in

Table 2 for the three major requirements—domestic/municipal, indus- 3 African continent are:
trial, and irrigation—which make up about 95 per cent of total use. SEls -

Water uses for domestic/municipal (D/M) purposes range from an aver- o
/ age of 47 litres/capita/day for Africa to 440 litres/capita/day for North - i oring more water from the four large rivers: Congo

America. The variations for industrial uses are even greater. & B pping J ;
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tains; and ¥ trom rainfall in the moun-

INCREASING WATER SUPPLIES 4 8. desalinating seawater,
In the 20th century, large water resource projects have been developed
to supply water for agricultural expansion and economic growth. By the
1960s, the accelerating pace of water withdrawal was being affected by
the changes in socially-acceptable patterns. These changes placed a ! j ges and increasing demands for water cannot b
o r i ) ) N i €L by the above-mentioned meas . ¢
heavier emphasis on non-structural measures and on patterns of resource ' s asures, even when they are conjunctive-
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Water Efficiency Sampler J 7?1'/;’”

Scott Chaplin
Rocky Mountain Institute Water Program
December 1991

A revolution is occurring among water management planners as their focus turns away
from large supply-side projects such as dams and canals and toward demand-side
projects including residential retrofit programs, irrigation efficiency programs, and
commercial and industrial reuse and efficiency projects. The following case studies
provide just a few examples of the many water efficiency projects actually underway.
. More detailed information on these and many other case studies, as well as general
information on water efficiency, is available from Rocky Mountain Institute Water
Program, 1739 Snowmass Creek Road, Snowmass CO 81654-9199.

Water and Energy Utility Partnerships — Two Connecticut water utilities have formed an
alliance with a local electrical utility to promote residential water and energy efficiency. In a pilot
program of 1,100 home audits, contractors visit homes to install water- and energy-efficient
hardware. The utilities split installation cost in an innovative way: if the home has an electric
water heater, the electrical utility pays for the labor, and if the home has a gas water heater, the
utilities share the labor costs. (Bruce Wall, Northeast Utilities, Box 270, Hartford CT 06141).

Irrigation Improvements — In Lubbock, Texas, utility-financed irrigation efficiency projects
have led to savings between 25% and 40% and a reduction in the annual aquifer depletion rate from
1.4 million to 0.2 million gallons per year. These projects include replacing unlined ditches with
pipelines, shortening furrows and watering them in surges, recirculating tailwater at a faster rate to
reduce evaporation, using soil moisture monitoring devices such as gypsum blocks (which can
also increase yields), and switching from high to low pressure sprinkler systems. (Wayne Wyatt,
High Plains Water District, 2930 Ave. Q, Lubbock TX 79405)

Composting Toilets and Graywater Systems — In New Jersey, the need for a sewer
hookup or a septic system was avoided in the construction of two public restroom facilities which
were equipped with composting toilets and graywater systems. The graywater from one of the
facilities is used in a solar greenhouse. (William Clothier, "Using Composting Instead of a Septic
System: It Works In New Jersey," P & R Magazine, June 1987)

Rebate Programs — In Mesa, Arizona, local officials developed a rebate program for landscape
water efficiency improvements. As a result, some participants use 40% less water than their turf-
intensive neighbors. (Bill Bates, Water Conservation Office, Box 1466, Mesa AZ 85211)

Dual Plumbing Systems — In St. Petersburg, Florida, the local utility developed a dual
distribution system to use reclaimed water for non-potable needs, providing approximately 18-21
million gallons per day (1/3 of total city consumption) for use in irrigation and cooling. This
system will eliminate the need for new water sources and expansion of water facilities until 2030 -
2050. (Joe Towry, Public Utilities Department, 290 16th St. North, St. Petersburg FL 33713)

Centralized Treatment and Reuse — Sanitation districts in and around Los Angeles,
California supply an annual average of 63 million gallons per day of reclaimed water to local
customers. This tertiary-treated effluent, which meets or exceeds bacterial and other drinking
water standards and is virus-free, is retailed at 45%-85% of the potable water rate, and is used for
almost all non-potable purposes, such as irrigation of parks, golf courses, and other landscaped
areas, irrigation of food crops, livestock, recreational impoundments, industrial processes, cooling
towers, construction, and groundwater recharge. (Chuck W. Carry, Sanitation Districts of Los
Angeles County, Box 4998, Whittier CA 90607)



Onsite Treatment and Reuse — In Essex County, New Jersey, the Roseland III office park
development, a 360,000 square foot project serving over 1,100 people, uses approximately 62%

less water than comparable commercial buildings. These savings are accomplished through the use

of an onsite wastewater recycling system which treats the building's wastewater and reuses the \w)
reclaimed water for flushing toilets and urinals. Similar projects have resulted in water savings as :
great as 90%. (John Irwin, Thetford Systems, Inc., Box 1285, Ann Arbor MI 48106)

Low-Income Housing Retrofits — The Lower Colorado River Authority in Austin, Texas,
has completed a demonstration project at several low-income public housing sites, retrofitting 1.6
gallon-per-flush toilets in place of 5.0 gallon-per-flush toilets. Water use reductions ranged from
23.0 to 27.5 gallons per person per day at various sites. (Nora Mullarkey, Lower Colorado River
Authority Water Efficiency Department, P.O. Box 220, Austin TX 78767) :

Commercial and Institutional Efficiency Programs — In Massachusetts, water use
audits were conducted for a variety of facilities, including universities, laboratories, hospitals, and
businesses. Savings of 10% to 73% were anticipated via fixture modifications, better maintenance
practices, flow and pressure controls, and cooling system recirculation. On average, it was found
that a facility could reduce water use by 20% to 30% with a simple payback for the investment of
1.3 years. (Laura McGrath, Demand Management for Industry: Clearing the Hurdles to
Implementation, Massachusetts Water Resources Authority, 100 First Ave., Charlestown MA
02129, 1990, pp.2,3) _

Hotel Retrofits — The Lenox Hotel in Boston reduced its average water demand by about 40%
(3.6 million gallons per year water savings and $15,000 annual cost savings) by replacing
conventional plumbing fixtures in its 220 rooms with high-efficiency fixtures. These savings have
been achieved with no reduction in fixture performance or customer satisfaction and with no
problems with wastewater flow. (Amy Vickers, Amy Vickers & Associates, 100 Boylston St.,
Suite 702, Boston MA 02116)

University Efficiency Programs — At Edinboro University in Pennsylvania, dormitories

were retrofitted with high-efficiency showerheads, faucet aerators, and other retrofit devices, J
which led to savings of approximately 11 million gallons per year, or 20% of the University's

previous consumption. Utility costs — water, sewer, and energy — were reduced by $52,000 per

year, at a total program cost, including labor, of $11,000. (Tom Fidler, State Water Plan Division,

Dept. of Environmental Resources, Box 8761, Harrisburg PA 17123-8761)

Agricultural Transfers — Casper, Wyoming obtained 2,000 acre-feet of water per year for
municipal use in return for repairing and lining parts of local irrigation canal and lateral systems to
reduce seepage. (David Hill, Board of Public Utilities, 200 N. David St., Casper WY 82601)

Hookup Fee Incentives — Builders in Morro Bay, California are given the option to save, in )
existing structures, twice as much water as they need, or pay the standard hookup fee. As a result,

private builders have retrofitted 50% of all homes and businesses with high-efficiency plumbing

fixtures. (William Farrell, City of Morro Bay, 595 Harbor St., Morro Bay CA 93442)

Repairing Leaks — In New York City during fiscal year '90-91, 26 full-time workers
surveyed over 90% of the city's 57,000 miles of water mains. With a budget of $1.5 million for
labor and equipment, they fixed 66 breaks and 671 leaks, yielding an estimated savings of 49
million gallons per day. (Ian Michaels, New York City Department of Environmental Protection,
Room 2454, Municipal Building, 1 Center Street, New York NY 10007)

Comprehensive Programs — In Goleta, California, over 17,000 ultra-low-flush toilets have
been installed in the last few years, most with a $50-$80 rebate from the local utility. The utility
has also distributed 35,000 high-efficiency showerheads, implemented rate structure changes, and
conducted onsite water use surveys. These measures, in addition to some emergency drought
measures, led to a reduction in water use of 50% and reduction in sewage flow of over 50%, thus
eliminating, for now, the need for a multi-million-dollar treatment plant expansion. (Larry w)
Farwell, Dept. of Water Resources, Box 942836, Sacramento CA 94236)

Rocky Mountain Institute Water Program



SOURCE -- Bureau of Reclamation (25 May 2000) Horsetooth Reservior, Safety of Dams
Activities; Draft EA EC-1300-00-2, Eastern Colorado Area Office, Loveland, Colorado.

p37  Horsetooth Reservoir has total capacity of 156,735 ac-ft with dead storage of 7,000 ac-ft.
Filled by deliveries through CBT with maximum capacity fo 550 cfs during November
through May. Deliveries from reservoir are from April through October for irrigation.
Over 50 year period of use, total annula inflows ranged from 40,000 to 158,000 ac-ft and
averaged 106,000 ac-ft. Deliveries ranged from 21,000 to 156,000 ac-ft and averaged
96,000 ac-ft. Recently average delivery has been about 70,000 ac-fi.

p38  Average high water is 5,421 and draw down averages 30 feet - 5420 - 137,067 at 1,894
acres and 5390, 86,303 ac-ft, 1,496 acres.

Recreation
p21  Many boaters who keep boats at reservoir use their boats as cabins and tend to stay at
mooring or slip.

p21  Capacity for motorized boating 314 to 484 boats according to Larimer Parks Staff
depending on level of reservoir Past 15 years reservoir has fluctuated between 5380 and
5425 feet elevation (p12). Reservoir holds 156,735 ac-ft at 5430 elevation which is top
of conservation storage pool (p6). Area-Capacity Table (p38): At 5430 foot elevation,
capacity 156,735 ac-ft, area 2040 acres; On average reservoir drops 11 by primary
recreation season and 19 feet by end of August. High mid June season (p23). At 5400
elevation, 101,910 ac-ft, 1,626 acres. 5430 is maximum and not achieved. Probable
high is 5420, 137,067ac-ft , 1894 acres. And 5390, 86,303 ac-ft, 1,496 acres.

Calculation of Benefits based on difference in water supply due to possible re-operation of
TESETVOIr.

p28  Average capacity is 151,800 ac-ft [about 5427 elevation] with about 2,000 acres in prime
recreation season. Visitation averages about 500,000 a year.
40% camping - 200,000 @ $48.13 per visit $9.62m
40% boating - 200,000 @ $27.44 per visit $5.48m
10% fishing- 50,000 @ $52.09 per visit $2,60m
10% general - 50,000 @ $30.03 per visit $1.50m
Total 500,000 visits for value of $19,219,000
valuation consumer surplus values for recreation visit as in USFS Publication RM-289
(McCollum et al. (1990) and Colorado Water Resources Institute - Technical Report #54 (Walsh
et al. 1988) used for boating estimates. And benefits indexed for inflation to 2000 CPIL.

Cost - Value Analysis

p25 Use of Economic and Environmental Principals and Guidelines for Water Releated Land
Resources Implementation Studies (March 1983; called P&G). Uses 50 years and Federal
Discount rate fro 2000 of 6.625%. Also did sensitivity analysis with “real” interest rate of
Calculation of Benefits based on difference in water supply due to possible re-operation of
reservoir. 4.0% to capitalize annual values for each of the benefits derived from reservoir.

SOURCE -- Bureau of Reclamation (25 May 2000) Horsetooth Reservior, Safety of Dams
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Activities; Draft EA EC-1300-00-2, Eastern Colorado Area Office, Loveland, Colorado.

Calculation of Benefits based on difference in water supply due to possible re-operation of
TEeSEervoir.

Irrigation Benefits

p26  Crop yield based on Reclamation Annual Summary Reports.

p26  Horsetooth Reservoir delivers 87,700 ac-ft annually to serve about 53,000 acres [1.6 ac-
ft/ac]

p27  Crop prices from Economic Research Service of USDA

p27  Value of water based on CSU Extension Service farm budgets, Doanes Reference
Manual, and interviews. Representative farm is 550 acres. Irrigation benefit as a

(e difference in income between irrigation and dryland is $134 per acre or about $45 per

acre-foot based on average water application of 3.0 ac-ft per acre. Capitalized net worth
$11.4m.

Municipal and Industrial Water Benefits

p27  Calculation is based on willingness to pay - market value of M&I water provided by CBT
Project. Northern WCD indicates shares traded at capital cost of $20,000 per ac-ft or
equivalent of annual cost of about $1,381 per ac-ft when amortized over 50 years at

@ 6.625%. Figures is persumed to be conservative as higher values expected in active

market. Growth in M&I is from 10,010 ac-ft in 2000 to about 21,000 ac-ft by 2050. At
annual value over period of $1381 the “capitalized present value of annual CBT M&I
benefits is $258.8 million.

Hydropower Benefits

p29  Net generation attributed to Horsetooth Reservoir is 77.7 million KWH. Economic value
(& per KWH of generation estimated based on alternative costs of thermal power as
provided in P&G procedures. New thermal facilities are combined cycle or combustion
turbine because of relatively low cost. Therefore power benefits estimated at $.0656 per
kilowatt-hour for marginal or economic cost. This times 77.7m KWH is $5.1m value a
year. Capitalized the present worth is $73.8m

p31 3 year construction period for an alternative would impose: irrig at $45 per ac-fi -
$.783m; M&I at $1,381 - $21.1m; recreation at 39% of present annual or annual loss of
$7.4m capitalized to $17.3m; hydropower loss at 36.6 KWH for 3 years of restricted
reservoir use would be $2.4 annually and present value for 3 years of $5.6m.

Cost for dam re-construction is up to $130m and allocation to reimbursable costs is 15% or
about $19.5m
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Fairplay based Upper South Platte Water Conservancy District recently

1C

ke

bought 37 ac-ft for $18,000 from the Resolution Trust Corp. This
amount normally costs about $100,000. Water to be used for
collateral to buy more water to & reduce development costs in the
district. Water provides flexibility to enhance economic development.
So far they have about 50 ac-ft or enought for 50 new homes.

Mines have played out. Real estate transfers have doubled since last
year.

Upper South Park WCD has budget of $24,000 a year. Rights previously
owned by Sioux Valley Savings and Loan of Sioux City, Iowa. Came
from bankrupt developer near Hartsel. Last year greup WCD bought
enough water around Bailey for 22 homes for $8,500. Also a Lake
George deal in works for 10 ac-ft for $30,000 to be paid over time.

1972 law requires people to buy water rights to surface water for
well. So augmentation & plans made by developers at a cost of

up to $18,000 per ac-ft. Most augmentation plans never compensate
anything because the use is sporatic - two to three weeks a year.
Red tape stops initiative to build.

Upper South Platte WCD wants to form a cooperative to share water
purchased to augment water taken from wells. Would lease water to
homeowners to maximize compensatory value. Compensate only by the
amount of water used. If the estimated amount of water used in
house is 75 gallons per day for two weeks they do not need to have
water for 3.75 people for 365 days.

Offer the extra to local businesses. Would stimulate the economy.
Larry Dirks of Denver Water Board says he is surprised that WCD
has enough money to do this.

Trend is for ranchers to form OPEC-style groups designed to sell
water at the highest price possibles according to Alexander
Cruthfield for AWDI.

At least 80% of water in South Park already controlled by downstream
water users - mostly in Denver Area. Loss of control has had ée
devastating effect on their land-based way of life. We regret what
has happened. It would have been easier if we had had the foresight
20 years ago. But we didn't says Wissel

Steve Spann, Water Engineer for Colorado and president of Upper

S.P. WCD and County Assessor David Wissel,Vice President of & WCD.

Source: Bruce Finley (1992) New Aims To Keep Water In The Hills, The

Denver Post, October 18, 1992, pp. 1C and 4C.

Water sales in Crowley County in 1968 were at $380 per ac-ft. Sold to

development co. which then sold to Colorado Springs. Now sales to
Aurora, Colorado Springs, and Pueblo West of Twin Lakes water is at
about $1050 per ac-ft. Arugment that if pay $1500 for ac-ft then
compensate for $6.90 per acre lost in property taxes from farmers.
Aurora has proposed this but farmers oppose because it would be a
barrier on water sales. Latest offer is $7,500 per ac-ft for Twin
Lakes water to one farmer.

Sourcet Bill Scanion (1992) Farms Shrivel As Cities Buy Water Rights,

The Rocky Mountain News, October 28, 1992, pe. 36
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Fort Lyon Canal is a big part of the Arkansas River water supply system taking around 300,000
ac-ft of diversions each year or about 40% of the river.
Source: Tom McAvoy (15 Dec 2001) Ex-Lawyer key to Fort Lyon water proposal,

Pueblo Chieftain , pp. 1A and 2A.

Proposed sale of Fort Lyons water. Canal is 110 miles long. Proposal is to strip water and sell to
cities. Canal provides water for 93,000 acres. Farmers pay $8.00 per acre-foot of project water
to irrigate as much as 960 acres. To irrigate more they must pay $130 per acre-foot. Water is
stored in Lake Pueblo and released when the canals buy it. High Plains A & M, the project
proponent, wants to buy roughly 20,000 acres. If it does, (p. 2A) it will not be eligible to get
cheap water. The water will available to others and spread over fewer eligible acres. Share
holders who don’t sell will not get shorted. Sale will make management of project more difficult.
Project water is divided 49% to agriculture and 51% to municipalities. Dry-up would reduce
irrigated acres giving more to municipalities - but municipalities are not using their entitlement at
present. Agriculture does buy unused municipal wate so that agriculture gets about 75%.
Allocation principals written in 1979. Canals water is valuable because of early rights giving it
more than 300,000 acre-feet in most years.

James Amos (22Dec2001) Proposed sale could hurt water allocation, Pueblo Chieftain,

pp. 1A and 2A.




Calpine Corp. Backed out of water deal in Weld County. Would have provided $220,000 a year
in revenues to Greeley and partnering cities of Boulder, and Longmont. Calpine got
better deal with Aurora. Plan was to lease Calpine abut 700 ac-ft from the cities
wastewater treatment plant. Calpine would use water in gas fired power plant near
Hudson. Plan was to draw water from near Kersey on lower South Platte. A20 year
lease proposed and company gave Greeley $40,000 earnest money.

Source: Jesse Faniculli (8 Mar 2001) Calpine backs out of Weld water deal, Greeley Tribune,
Greeley Co., no page. [$314.28 per acre-foot per year]

LaPlata Electric Association agreed to guarantee a $300,000 loan to the Vallecito Water Co.
This was conditioned on a written guarantee from the Pine River Irrigation District which
created the water company. If the project fails, the coop will get its money back.
Vallicito Water Co. wants to lay 75 miles of pipe to serve 1,400 lots. Vallecito qualified
for a $8m federal loan, and additional $4m from communities, Colo Water and Power
Development Authority for $1m. Total construction costs is about $11.5 million with
planning at $400,000 and $300,000 of this from the CWCB. USDA can do $300,000
loan but only if done through LEPA . Problem of financial viability if City of Durango
annexes some of the land to be served.

Source: Tom Sluis (22Feb2001) LPEA OKs loan for water system, Durango Herald, Durango,
CO, pp. 1A and 10A.

Victor, Colorado receives on about half the revenues it expected from Cripple Creek and Victor
Gold Mining Co. Company had guaranteed to pay $19,000 per month or $230,000 per
year. For 2000 it say it would use some $650,000 worth of town water and town
budgeted on that. But by years end it had used $360,000. Some say company could plan
better and town came up short.

Source: Charles T. Jones (14Mar2001) Gold mine water controversy cools in Victor, Gold
Rush, Cripple Creek, CO, pp. 1 and 5).



-p5SA  Water bank in California established for more then 800,000 ac-ft in 45 days in 1991. It
paid sellers $125 per ac-ft. After heavy rains the price paid for 400,000 ac-ft became $30.00 and
more than half was carried into 1992 in storage. -p 6A Farmers could make money from wate
without having to sell. Bank helped use 14 million ac-ft that would otherwise have gone to
ocean. Bank leads to better water management. Farmers sell water in dry years, perhaps to
cities. Bank can lease water back to farmers. Pilot water bank is being set up on Arkansas
Valley.

Source: James Amos (23 March 2001) Water banks: Is the time ripe?, the Pueblo Chieftain, pp.
5A and 6A.
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Pueblo Reservoir Water Bank — -plA Proposed enlargement of 75,000 ac-ft to present

250,000 ac-ft would cost about $100 million. To be paid for with Enterprise Water
Management Storage space. Not more than 20,000 ac-fi set aside for winter stored
farming water, a possible water bank, and for needs of small communities. Big cities
have agreed to pay a 15% sur-charge on their own shares of enlarged space but this will
pay for only about 7,500 ac-ft of space which guarantees hardly more than 5,000 ac-ft of
winter stored water. -p 2A  District staff suggests 2 ways to pay - 1) require users to pay
for space to Disitrict; 2) other is by property tax replacing tax to repay Fryingpan-
Arkansas assessment of .822 mills. This now costs owner of $100,000 house [house
with assessed value of $100,000] $8.22 a year and generates about $4m. Small
communities want district wide assessment but EIPaso votes would not approve. Others
favor charge for space to users. Others say wrong to have everybody pay own way.

Small communities can not afford $2,000 per ac-ft for guaranteed space and will not
know for years if they need space. Concern that if space not bought now, it will be gone
later. The Arkansas Valley Aquiduct providing clean water to communities in the lower
Arkansas Valley is expected to need 3,000 to 5,000 ac-ft in future. So some say property
tax financing would be fairer or a rate based cost for each community to spread among
its taxpayers. Charging only users makes project almost prohibitively expensive some
say.

Source: James Amos (4Apr2001) Decision delayed on Lake Pueblo changes, Pueblo Chieftain,

Pueblo, Colorado, pp. 1A and 2A.

Lessons learn from Crowley County, CO, water sales. 3,000 irrigated dried by Aurora.

Replacement with grass hard to do, weeds grow faster. Sellers got 3 years to use water to
replant grass or Aurora would do it and deduct $264 per acre from purchase price of
about $5,600 per acre. Water transfers do not require revegetation but if land left, then
problems. Much of Crowley County not revegetated after 40,000 dried up in 1980's.
Largest sale was from Foxley Cattle Co. To Colorado Springs. Water buyer says
revegetation was sellers responsibility. Continuing users sued seller or new owners of
tracts, won, but go so little money for seed that nothing happened. -p 2B Sale in 1981
to Aurora of Rocky Ford Ditch established requirement for revegetation. Aurora bought
water from assembler of water rights - Resource Investment Group. It was to revegetate
but planted little and that died for lack of water. A water judge in 1989 fined Aurora and
RIG. Aurora took over planting. Successful except for prairie dog field. Cattle grazing
appears good. They eat weeds when grass young and push in grass seeds. Now Aurora is
“good neighbor.”

Source: James Amos (6Mar2001) Lessons hard earned from Crowley water sale, The Pueblo

Chieftain, Pueblo CO, pp, 1B and2B.

Lessons from water transfers --- -plA  Not constitutional to stop sale of water. [water belongs

to public so public can limits it use and perhaps its transfer]. Now places losing water
want mitigation. Land left behind is worth less [but can be sold for ranchetts at higher



tax revenues to county - South Park example]. Land produces less, can be left empty
[open space]. Local business earn less, farm suppliers close, less money spent in town,
loss of farm and off-farm jobs. -p2A Local economy is going to hurt says Marshall
Frasier of CSU. CU professor Chuck Howe says inequalities - economic growth distant
from economic decline resulting from water transfer in case of Rocky Ford Ditch
transfers. In 1970's water transfers remained in valley - from lower to around Pueblo.
Later sales to aurora and Colorado Springs were out of valley. Howe said in his 1999
report that dry-up of 40,000 acres resulted in large-sale negative impacts including drop
in county tax base when need for social services increased. [boom - bust situation]
Impacts of transfers worse because of Arkansas Valley depressed economy and sparse
population - 5 to 7 times as severe as sales in South Platte drainage and impact will
persist. ‘

So why not change --- -p2A Water law concerned only with quantity, prior appropriation
doctrine. Not intended to address community impact. [water belongs to people so people
again pay to sort out problems] So talk about addressing pollution concentration impacts
of transfers. Is some consideration for revegetation. Local economy has no standing [HB
1041 and Grand County] [Why not look back a while? - Market based resource allocation
pits one region against another and regions not able to act together until problem is out of
hand] Compensation is compensatory reservoirs in 1937 Conservancy District Act
[Gunnison flood flow decrees were to get someone to pay for water]. Therefoe Reudi
Reservoir near Basalt to compensate for Fryingpan-Arkansas Project for trasnmountain
diversions to the Arkansas River basin. Southeastern Conservancy District Manager

W says hold cities to this same mitigation standard. Hope do you compensate a farm

community for loast water? [tax proceeds of sale] Howe says green Mountain Res. Sat
unused fro 50 years. Money - but who gets it and how much? Is a school teacher equal
to car dealer or farm implement dealer? State could restrict how much water is
transferred - but affects property rights. We do impose no-burn days says Howe.
Restrictions would devalue water rights, lowering farmers retirement funds and ability to
borrow. [borrow based on assumption will not continue farming] Farmers do not want
obligation to pay or absorb mitigation. [only if neighbor sells out] Water sales could be
taxed but does the community really deserve a piece of the farmers’ water profits.
Where were the implement dealers when times were tough asks a farmer. Forced
mitigation will drive down value of water rights. Devalued water rights change debt to
equity ratios at farmers banks. [so does sale of neighbors” water] Water is worth more t
city than to grow corn. Cities pay upwards of $1,000 an ac-ft while farming returns
maybe $100 an ac-ft. Industries have changed, relocated, or died off when not needed
anymore. Does the government step in to say you have to continue using typewriters.
No; that life. Cost of transfer to rural communities is outweighed by benefits to large
cities. What does society think is fair?

James Amos (26Feb2001) Paying the Price, The Pueblo Chieftain, Pueblo CO, pp. 1A and 2A.

c

Aurora willing to pay mitigation. It paid for Rocky Ford Ditch mitigation. It wowed Lake
@/ County officials for Hayden Ranch purchase 2,100 acre near Leadville. Aurora offered
land, water, and lots of assistance. Aurora offered Lake County [What is relationship to



L Aurora project in Park County?] to hold ranch as open space., to boost tourism in

\ Leadville. Lake County has no water rights of its own to attract business. Would help
preserve old ranch buildings, donate 60 acres for a fishing pond, pay amount of ranch’s
property to Lake County. Ayurora has held 2,100 acre ranch as open space as federal
agencies assembled money to buy it to create park at top of Arkansas River Headwater
Recreation Area. Promised to give 10% of water received to Lake County or allow this
for operation of well. Helped raise $770,000 in grants for preservation of buildings on
Hayden Ranch. Agreed to donate 60 acres for reservoir and fishing pond. Promised to
pay property taxes of $2,600 per year. Optioned the adjoining ranch to review reservoir
site, would pay property taxes, and give 20% of storage to Lake County, and optioned the
rest of ranch for open space. Aurora offered to loan its engineers to help design
industrial park. -p 6A Aurora helped broker a deal for failed Homestake II proejct in
Eagle County. Earned local support by agreeing not to develop one third of potential
water yield and to allocate one third of remaining water to local uses. With Rocky Ford
Ditch purchase, Aurora promised to pay Otero County to make up property taxes whcih
started at $10,000 and has gone to $14,000 a year but that does not make up for the
$40,000 in property taxes lost by drying up 4,000 acres according to Otero County
officials. Recently for dry up of 3,000 acres, Aurora is asked to help with economic
development and utilization of dried up land. County is now objector in Water Court
over transfer to get leverage in negotiations. Aurora has offered to pay $11,000 for a
vision and goal setting process for Rocky Ford’s economy. Aurora doing what it feels is

right.
&) James Amos (26Feb2001) Aurora willing to Pay, The Pueblo Chieftain, Pueblo CO, pp. SA and
6A.

State legislators interested in mitigation for water transfers. Governor Owen’s Commission on
Saving Open Spaces, Farms, and Ranches recommended the Colorado Water
Conservation Board lobby the legislature for compensation in rural to urban transfers.
No law has been proposed. Water rights considered private property. Legislature
reluctant to interfere with owner’s ability to sell water. Legislators say mitigation should
be required but it depends on circumstances [yes?] Not sure what form, perhaps
enterprise zone credits. If state encourages growth in one area, what about others? -p
6A CWCB rep. For Arkansas says this is part of CWCB’s long range mission and
leadership. He wants mitigation. Local community deserves as much of a future as
Aurora. First Rocky Ford transfer cost county 60 jobs and $1.5m in income and $40,000
in taxes a year. Pending sale to dry up 3,000 is iexpected to cost county $34,000 in taxes.

James Amos (26Feb2001) Legislators officials say mitigation needed, The Pueblo Chieftain,
Pueblo CO, pp. 5A and 6A.
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Snowpack on Western Slope has lead to lower reservoir levels. This spring 6,500 ac-ft was
diverted by Colorado Springs from Green Mountain Reservoir in Summit Count based on stream
flow projections by the U.S. Bureau of Reclamation. The projections turned out to be too
optimistic and the reservoir has a water shortage. Now the Colorado Springs water department is
looking for 600 ac-ft from the Blue River. Denver has to return 9,400 ac-ft. The Colorado River
Water Conservation District contends the excess diversions add to what is a critical water
shortage. Rather than returning the water, the Colo. Springs officials are thinking of leasing the
water from the CRWCD so as to keep water in its own reservoirs. The lease is at $205 per ac-ft
and totals $123,000 and requires an agreement between the conservation district, the city, and the
Bureau of Reclamation. The CRWCD is urging the cities to plan for how to handle water
shortages and the need for storage.

Source: The Associated Press (21 July 2001) Poor snowpack could cost cities, Summit Daily
News, page 10.



Re: Leasing Values of Water

Arkansas Valley
uses 16,000 acre-feet of Aurora water under lease back after sale;
Pueblo in 1993 leased 13,000 ac-ft earning $189,500 at $10 to $15 per ac-ft;
Southeastern water Conservancy District allocated 37,887 ac-ft of Western
Slope water to farmers and 13,810 ac-ft of Western Slope water to
municipalities at $8.00;
Colorado Springs leased 22,000 ac-ft of water at $10.00 to farmers and
25,000 ac-ft of water to the CDOW for $500,000 or $20.00 per ac-ft.
10% to 15% of the Arkansas River is imported water but by requirements of the
Frying Pan - Arkansas Project 51% of this must go to municipal, industrial and
domestic uses.
SOURCE: Chris Woodka (1994) Agriculture Eroding In Ark Valley Pueblo
Chieftain, 28 September, pp. 1A - 2A

Pinewood Springs Water District in Larimer County

U.S. Army trucking water from Lyons at $1,000 a day for 50,000 gallons a
day to "up-scale"” community on Litlle Thompson River.
SOURCE: Anon. (1994) Pinewood Springs - Army Delivering Water The Denver
Post, 21 September, no page.



Taylor Talks for\the week beginning October 2, 1994

Attending POWER’s annual meeting was a delight for this trout.
The setting could not\have been more beautiful. The river was

s at their peak. Everyone enjoyed some
western jongs before the\meeting, of course with a mention or two

about watey, and a flotill® of ducks joined in the chorus.

The major evept was discussiofl of Senator’s Campbell’s recently
proposed legislation for the BNack Canyon. A unanimous vote of
support for this\ legislation was\given with the hope that this
bill would eventuglly include proyisions that: (1) existing
federal rights for \the Black Canyon National Monument not be
weakened, and that () historic operations of the Aspinall Unit
continue to provide c&ll protection tp our Upper Gunnison Basin
up to 60,000 acre-feet\of upstream depletion or consumption.
Senator Campbell, and otRer legislators from Colorado’s 3rd
District, have worked for\more than a dechde on this Black Canyon
legislation. The growing pressures and demands upon water
resources coming from our kasin emphasize tthe need for its
passage. Threats from tranbmountain diversjon proposals will
continue after Union Park disappears. Endarigered species
recovery, water quality, fl&od control, and growing demands from
downstream in places such as Los Vegas must be considered. We

live at the headwaters and the waters are sought by many.
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GLENWOOD SPRINGS — Con-

struction of Wolford Mountain -
Reservoir is nearly done, and the -
. Colorado River Water Conserva-:

tion District is now seeking West-

ern Slope buyers for the water.
“The price will be heavily subsi-

dized The full cost would be

B

L about $300 an acre-foot, But We're ;
- talking somewhere “between {$70.

money for other water pro:ects in
.westet’n Colorado; Kuhn said, + “'*

and $130 an acre-foot,” said Erie"%‘ “““Payments ' from ' Denver - Watet:;
Kuhn, assistant -director o%ge%and the Northerit Colorado Water’

river district.
An acre-foot is 325,851 gallons

.Conservancy District are covering:
“the construction: costs’;of the $47'

and is the water used ina yearwby  million project, built 'on Muddy:

~ a family of four.

The subsidized fee will cover
operation and maintenance costs
at the reservoir and provide seed

»*Creek near Kremmling, to com-:
pensate for their transmountain
water diversions.

The river district is offering

8,000 to 12,000 acre-feet of water,
with 40-year contracts and 35-year
renewals. It has already commit-
ted 3,000 acre-feet to Middle Park
water users and 1,000 acre-feet to
Fraser Valley water users by
exchange, along with a temporary
promise to deliver 3,000 acre-feet
in three of every five years for
endangered fish in the Grand
Valley.
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Water Supply Costs

Water for Platteville for 1,570 residents to cost $50 or $60

per month with water supply purchased from Central Weld Water

Districts with defeat of bond election the cost is expected to

be $80 to $100 a month.

Source: Jeffery Jones (1993) Platteville Water-Buy Plan Fails
By 3 Votes, Greeley Tribune, 3 November, 1993, p. Ab.

32 mile water pipeline between Carter Lake and Broomfield proposed
by the Northern Colorado Water Conservancy District and called
the Southern Water Supply Project. Western Slope water would be
delivered into Carter Lake. Pipeline to carry 27,350 gallons per
minute. 80% to replace contaminated water for Broomfield, 4o, 7c5s .
Berthod, Fort Lupton, Hudson, Fort Morgan, and Erie. £i952;“W“’
From Carter Lake pipeline would bring water south to Broomfield. ~/&s
This pipeline to cost $80 million. - Note Greg Hobbs, atty. for
Northern District says ready to proceed with $2.5 million to
construct outlets at Carter Lake and sign $20 million contract for
pipeline construction (presume this is pipeline to Carters not
from Carter to towns.
Sources Mary George (1993) More Say On Water Pipeline Sought,

The Denver Post, 17 November, p. 5B

Average suburban home serviced by Denver Water pays $390 per year
according to the water board and similar coustomer within Denver
pays $189 per year. Residents outside Golden pay $791 for city
water; Thornton customers pay average of $780.
Sources Thaddeus Herrick (1993) Water Users Afloat In A Pond

of Revolt, The Denver Post, 14 November, p. 30A and 34A
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Buy,?s stahd line

to get 2nd water sales
from Ruedi Reservoir

Heather McGregor
Daily Sentinel

GLENWOOD SPRINGS — The
U.S. Bureau of Reclamation has
buyers lined up for its second
round of water sales from Ruedl
Reservoir.

But many are questmmng the
value of their planned purchases
in the wake of a court decision
that rejected the use of Ruedi
water for snowmaking at Aspen
Highlands Ski Area.

The bureau has offered 38,650
acre-feet of water from the reser-
voir on the Fryingpan River east
of Basalt. About 20 potential buy-
ers, mostly towns and water con-
servancy districts, have offered to
buy 16,951 acre-feet, according to
Tom Gibbens of the bureau.

An acre-foot is 325,851 gallons,
and Ruedi holds 102,000 acre-feet.

The one-time price for a 25-year
contract is $450 an acre-foot, plus
$2 an acre-foot per year for opera-
tions and maintenance. With each
passing year, the price inches up-
ward as the bureau looks to re-
coup its construction costs, which
are to be repaid in full by 2019.

The rising cost gives buyers an
incentive to ink a contract now,
although they may not need the
water right away.

Many of the present and poten-
tial buyers use Ruedi water in

what is called an augmentation
plan. They have a well or diver-
sion elsewhere, and rely on a
release of water from Ruedi to
meet downstream needs and make
up for the water they have taken.

.~ But in-May, Colorado River

 Basin Water Judge Thomas Ossola

rejected a plan filed by the devel-
opers of Aspen Highlands to use
Ruedi water to augment diver-
sions from Maroon Creek for snow-
making, said Kevin Patrick, High-
lands’ water lawyer.

Ossola rejected the plan be-
cause Ruedi water is a sure thing
for only a limited time, while
other water rights are permanent,
Patrick said.

He has asked Ossola to amend
the ruling and approve the aug-
mentation plan. If the judge
declines, Patrick said he will
appeal to the state Supreme Court.

Ruedi water contracts will also
be constrained by minimum
streamflow water rights filed to
protect trout fisheries, Gibbens
said. The bureau won’t augment a
diversion that would dry up a
stream or damage the fishery.

The bureau plans to allocate the
remaining 21,699 acre-feet of
unsold Ruedi water to boost flows
in the Colorado River west of Pali-
sade for endangered fish for the
next 15 years.
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City proposal for water allocations
m?_r impact development in county
(o

Wwic Hagerman
Assistant City Editor

Awater policy statement the city
is considering may have the practi-
cal effect of putting a moratorium
on growth in La Plata County, at-
torney Doug Shand said on
Tuesday.

Representing the Durango In-
dustnal Development Foundation,
Shand asked the City Council to
table the proposed policy state-
ment presented by City Manager
Bob Ledger until the city could in-
vestigate its ramifications,

“I'm asking them to consider

what the potential impacts will be
on development outside the city
limits,” Shand said.

He contended ‘that given the
county's planning policy, in which
an assurance of water is required
before developments can be given
final approval, the county wouldn't

be able to approve any new pro- -

jects. The conflict occurs with pro-
Jects that would be served by city
water, either in the citycounty joint
service area or in the unincorpor-
ated county,

The council tabled a decision on
adopting the policy statement until
its March 15 meeting.

GREELEY TRIBUNE
G

ool
(Weid County)

M-F(PM), 25,051; S-Su(AM)25,093
Colorado Press

Clipping Service

“We can’t make these decisions
in a vacuum,” Mayor Lynn Shine
said. “I think some fair points were
brought up tonight, and I think it
needs to be examined.”

The policy says that the city will
not guarantee water service until a
building permit is given, rather
than at the initial, land-use ap-
proval stage.

If adopted, developers will have
to sign and submit the policy state-
ment with any land-use applica-
tion, Ledger said that until the city
solves its water storage and pump-
ing capacity problems, potential

B Soo WATER, Page 8A

DURANGO HERALD
Durango. CO

La Plata County)
MF(P!&!} 9,704, Sun(AM) 9.117

Colorado Press
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ed from Page 1A see what they can get for a lot
water customers should know Smith said,

there's a limit to the amount of wa- Ledger said that the reactio
ter the city can supply. He said this from the development communis
policy is an alternative to imposing  was anticipated, but that ifdeveloy
A moratorium or limiting building  ers had their projects ready to go,
permits as the city approaches its  wouldn't be a problem. '
C-"[:““Y- ) T Shand said that the time be
All we re saying is be advised,”  tween initial and final approval fo
Ledger said. “If we continue to projects is important to market th
grow and we have development development. Shand explaine:
continuing at the present rate, that it would be impossible to ge
there will come a time when we will  Jand use approval from the count
not be able 1o provide water.” in the joint service area because it
_One effect of the policy, at least  policy requires the applicant bu
within the city limits, may be to Water taps first, and the city's nes
speed up development, Ledger Ppolicy would not allow the land-us:

acknowledged. Because the city applicant to buy the water taps.
would make no guarantee of water “Clearly the county has never gi
service until developers were ready ven final plat approval until the:
to build, they would have an incen-  know that there is an assurance o
tive to bllll(" as soon as possible af-  adequate water being provided,
ter the project’s land-use plan was  Shand said today, '

a %
prm':d‘ County attorney Kane Graves
City Attorney David Smith said said the staff, which received adraft
l.h'e ultimate impactwould be toget  of the policy at 4 p.m. Tuesday, has
"l'n'c. viable" projects in the plan-  had no time to review it and the ef-
ning process. fects are not yet clear.
“You wouldn't get projects look- It will have an effect on the

ing for approval three years before county,” Graves said. “We're just re-
they tum a spade of dirt so they can viewing what that effect might be.”

1336 Glenarm Place - Denver, CO 80204
303-571-5117 -FAX 303.571-1803
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Conservancy district ponders
next move in Thornton project

By BILL JACKSON
Tribuna Stalt Wrier

Officials at the Northern Colorado
Water Conservancy District are pon-
dering their next move in the contin-
uing saga of the city of Thomton's

Project.

On Feb. 18, Senior Judge Robert
Behrman issucd a long-awaited de-
cree on the city's project that would
divert water from northern Weld and
Larimer county farms to the north
Denver suburb. 5

“The decree was based on many
weeks of meetings we participated in.
We feel it protects the water interests
of area agriculture in regards (o return
flows,” Eric Wilkinson said, y

But Wilkinson, NCWCD general
manager, as well as other northem
waler officials question thé amount of
water that Thomton officials say the
decree allows.

Dan Ault, a waler resources con-
sultant for Thomton who has worked
on the project for the past eight years,
said the decree allows the city to
withdraw an average of 56,800 acre-
feet of water per year.

The decree, he said, represents a
firm annual yield of more than 33,000
acre-feet, meaning that even in “very
dry years, Thomion can be assured a
min‘imum of 33,000 acre-feet of wa-

.An acre-foot of water is about the

turn flows.”

(11 ‘x 7
e feel (the decree) protects the water
interests of area agriculture in regards to re-

— Eric Wilkinson
NCWCD general manager

amount of water consumed by a fam-
ily of four in a year.

Wilkinson said rights held by
Thomiton are conditional rights that
are junior to rights held by the water
district and the city of Fort Collins,
among others,

“Our conditional rights to the
Poudre Project are senior and we
hope to develop that project in the fu-
ture, which would have an ¢ffect on
Thomton's rights. Fort Collins also
has senior rights to those held by
Thomion. Those effects will only be
known over time,” Wilkinson said.

Bill Brown, a Fort Collins altomey

waler rights from the 100 or so farms
that it bought,” Brown said. “These
farms, of course, are irrigated with
water rights from the Water Supply
and Storage Co., which is a good, re-
liable source even in dry years be-
cause of the senior nature of many of
the priorities of the company.

“These rights, unlike the more ju-
nior conditional rights, won't be
much affected by seasonal variations
in precipitation,” Brown said.

On average, the court determined
that the annuval consumptive use of
the water applied to the Thomton
farms is somewhat in excess of

who represented the Cache la Poudre 14,000 acre-feet.

Water Users Association in the cournt
case before Behrman, said there is
more to Thomton's project than just
the conditional rights.

“What Thomton terms as the back-
bone of its project is the change of

“Thomion contends that it will re-
ceive a firm annual yield in the area
of 33,000 acre-feet. This is more than
18,000 acre-feet a year more than the
transferable consumptive use amount
from the farms,” Brown said. “Al-

though Thomton engaged in exten-
sive engineering studies and compul-
er modeling 1o arrive at the yields it
anticipates, I remain of the opinion
that, in a very dry year, or a series of
dry years, Thomton will be unable 1o
get these volumes of water from the
Poudre.”

Brown said, however, that Thom-
ton might be able to take advantage of
years when there are high river flows
by storing the water in Water Supply
and Storage Company's reservoirs
for up to.onc year,

Thomton indicated that it plans 10
appeal several aspects of Behrman’s
original decision on the change of use
trial

Wilkinson said the district is
studying those appeals to determine
what cross appeals it may need to file.

All appeals in waler issues go di-
rectly to the Colorado Supreme
Court. Itis estimated it could take one
1o two years before that court hears
the appeals.

Thomton began investigating
sources for additional water in the
carly 1980s, and in 1985 and 1986 the
city purchased 21,000 acres of farm-
land in Weld and Larimer counties,
along with the water rights to that
land. It owns about half the rights to
the Water Supply and Storage Co.

The change of use wial was con-
ducted in 1991 and Behrman issued
his decision in 1992,
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Water Development

COLUMN WRITE ®

Energy for the removal of salt from seaJ walter

o
\n

+75 Kkilowatt/hours for each cubic }meﬂer

w9 AW N

T water (about 3 kwh per 1000 galloms) 7 [ }
p.-16-| Costs per—unit volume-decline-with-size ofipl ibﬂ -
,,,,,,, - for the 1 million gallon per day plant { o5t L
about $1.00 per 1000 gallons; new |plant ne
— R Tijuana reports a cost ol I5 cen pehu LC
(smmmm,_m_uﬁe_@ﬂter Respurices in
Temperate and Tropical Climates, Cambridge| Udjivers Y[ Press,) RERE
Tondon, 1913, 2L0 pages) ' o
N
Costs less to gather water than to store it, land less evaporation losss } |
high country reservoir evaporation 1dss |is|d pr [3 feet |per [ypar »
and evaporation loss at Lake Powell it 7 feet per year jor|d [Loss
;2 miltiionacre feet
citing report by Glenn Saunders and Robert McWhi ‘3
(source:"Experts Say Dams No Longer the gr; | Seyverie Irought| Has|Hip
Area Before, Will Hit Again", Douglas Gill, The|Oenver Host, Feh.| 27, 1
1977, page 18 il
Denver assumes a five year drought in planning which [is |longest s .
reservoir technology for storage can cope i\:ith; | o
Do not need an acre-foot of sStorage Lfor [evelly agre=fopt of D
new—wa%e-p-sepply—dexwleped,—as—mejt : they -n'mE L
be delivered straight timrough to end users|or| ndt at all
above citing Robert McWhinnie, formerly long4range| pll r|for
Denver water Board.
{source:—article—above—in Denver Post;Febl—d7 L9 -page|18)
1976 Denver per capita water usage, includj @—mn igat]
was 207.5 gallons per day. |
(source: Bill Hosokawa, "Ants vs. Grasshoppers| in sty Cqlifarnia"
T.l 9 F) F} 25) '
Marin County, California projects for domestilc| walters
1971 - $35 million for LL,000 ac-fit; 795%.
197) - Fy =1Ly 17 60
1973 = $7.5 million for 8,000 ac=fit; 937
for annual supplies of the above| anjolntl by a project. 1
‘ now paying $60.00 per ac-ft for quanity meed this year i
as supplemental supply. 1
[ + Ri n in |Th W_Ca'li ornial |
The Denver Post, March 6, 1977, page 25)
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SNOWMAKING WORKSHOPS

Snowmaking:
s It Adequate?

Expanding and/or upgrading a snowmaking system
requires a series of steps before the job gets underway.
An analysis may reveal some surprising shortfalls.

The question used to be: does your ski
area have snowmaking? Today, the
question is: do you have enough
snowmaking of the right type, in the
right places in adequate amounts to ac-
complish your objectives?

The importance and adequacy of
snowmaking are becoming primary in
most area managers’ thinking. At the
same time, many snowmaking systems
are older and/or inadequate. The need
forexpanding and/or upgrading snow-
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by James B. VanderKalen
President, Snow Machines Incorporated

making systems is manifest.

An orderly series of steps leading to
changes in a snowmaking system is
essential.

Before expanding/upgrading a snow-
making system, an up-to-date and ac-
curate inventory should be done. This
should include good drawings of loca-
tions and sizes of pipes, hydrants and
electrical sources on trails, as well as
pump house details. Pump and com-
pressor specifications, number of hoses
and sizes, number of guns and capac-
ities (usually measured at 20°F) and
recorded results over the years should
also be inventoried and cataloged.

An accurate inventory will generate
the next step leading to optimizing the
present system. But first, several ques-
tions must be answered. What are the
constraints? Are pumping, piping, com-
pressors, hoses, guns, electrical source,
water source and valving adequate?
Does noise level need to be considered?
Which one is the main constraint? If
this constraint were removed, what
would be the next constraint?

This process usually requires careful
analysis of engineering data as well as
an analytical approach. Some examples
of constraints are pumps pumping
against each other, trying to put 600
gpm through a 2-inch valve, and 100
gpm guns being run on ¥%-inch hoses.
Such constraints are usually obvious

upon a careful analysis of the inventory
and operating results.

The next step is to determine which
trails are to be covered, how deep, how
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fast, at what average snowmaking
temperature and at what noise level. A
careful analysis of these objectives will
then define the specific expansion and
upgrading that needs to be considered.
An example might be 100 acres with 10
inches of snow at an average snowmak-
ing temperature of 20°F in 100 hours.
This would be 10 acre-inches of snow
per hour or roughly 2,000 gallons of
water per minute converted into snow.

V26 16 SKI AREA MANAGEMENT



night in winter. Clifford says, “There are
60 to 70 dryland ski schools with just a
rope tow and some matting where they
can work on their skiing, so they can
enjoy it more when they get to the Alps,
where they traditionally ski. They like the
U.S., and they know about our skiing.
The English have heard about Aspen,
but they don’t know where it is; they
know Aspen has a different experience
from Vail and that Jackson Hole, for
interest, is more open than both of
them; they know about our luxurious
accommodations and also have heard
about Utah’s powder and, of course,
they know a lot about New England.
They're keen on the U.S., but now they
need to know more now. . "

Adding increased media exposure
during the past year is like the third leg
on a stool for Ski USA, according to
Clifford. “We've worked with a tour oper-
ator, The American Dream, and Ameri-
can Express has been very helpful in
trying to network us in with them and

Killington saw upwards
of 600 skiers from the
U.K. last winter, up
about 200 percent in
the last couple of years.

expand our contacts. Now,” he says, “by
adding the media, we're in our best
shape over there." He says Killington
saw upwards of 600 skiers from the U.K.
last winter, up about 200 percent in the
last couple of years. “I think 10,000
skiers from the U.K. (for all American
resorts) is a high number, but | don't
think it's unreasonable. A lot of them

want to go to the West, but the big

difficulty at this point is that there's no
direct (nonstop) flight from London to
Denver or Salt Lake City. If that takes
place, we'll see a whole lot more of them
over here.”
Mexico

Carol Schmidt of Copper Mountain,
Colo. says her approach to the rebound-
ing Mexican market is basically the
same as elsewhere ... only more.
“We're still new to this market,” she says,
“but our concept for Mexico is pretty
much the same as all of the other (for-
eign) markets. We hook-up with one or
two major wholesalers to rep for us. In
Mexico, though, we have two — one
who handles Copper exclusively and a
second one which also handles other
American areas.

“We help them with co-op dollars and
are really putting our energies into this.
Every major contact has come through
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Ski USA; Bernie does the homework for
us and we follow up on it.”

She adds, “In Mexico, we've found
that the client relies heavily on what'’s in
place, so we've started small and we're
building. We get a few people to ski here
and then they go home and tell their
friends, and that keeps growing year
after year. Our business was up dramati-
cally last year from Mexico and it's
already way up for '88 ... and we're
doing the same thing now in Argentina,
which is very big in terms of families
skiing.”

The major departure for Copper from
this key-wholesaler approach, Schmidt
says, is in Australia where the resort
uses up to seven wholesalers.

Australia

“The Australian market is pretty uni-
que,” says Bill O’'Connell. “You have to
sell them more than just snow and
chairlifts.” Adds Rene Meyer, president
of Snowbird, “One of those Aussies is
worth three from anywhere else.” Three?
“The Aussies come up here for about
three weeks, on average, and they're
good spenders, so we figure they're
worth at least three skiers from any-
where else.”

One of the keys to tapping the market
Down Under, O'Connell feels, is capital-
izing on the gregarious nature of Aus-
tralians. “They really like the idea of
camaraderie,” he says. “They have to
feel like they're at home. They're fairly
wealthy, but they really want their dol-
lar’s worth, too, wanting $10 in value for
every five they pay. You really have to fill
your program for them; if you make it
easy — put everything in packages for
them, they like it alot.”

He credits aggressive marketing by
Continental Airlines with spurring some
of the growth in Australian skiers to the
U.S. and overcoming the traditional loyal-
ties they have with Qantas, the national
airline. “Qantas is difficult for us
because it has very fixed ways of doing
things, but Continental came up with a
$300 fare plus coupons to anywhere and
return to Denver, which is an incredible
deal.”

He adds succinctly, in a comment
which all would agree with: “Hey, we're
destination people and we live out of the
seats of those planes. The airlines
advertise, promote and help us.”

But the bottom:-line, according to
O’'Connell, usually seems to swirl
around that notion of friendship bet-
ween Yanks and the Aussies. “They real-
ly like us; they get along well and they
relate to us. We do things in a big way
and they really like that.

“They copy us alot Down Under, too. |

(Continued on page 82)

Foreign Travelers
Coming in
Record Numbers

The cheaper dollar brought
foreigners to the United States in rec-
ord numbers this past summer. The
declining dollar gives foreigners
greater incentive to come here and to
spend more on travel and shopping.

Last year’s record $250 billion
spent by foreigners will be topped
this year by about five percent, ac-
cording to the U.S. Travel Data
Center. Although foreigners repre-
sent only about six percent of all
travel spending in the U.S., their
numbers have been more visible at
all types of travel attractions.

In fact, travel’and tourism is one
of the few sectors in which the U.S.
has a trade surplus with Japan —
about $1 billion last year. With the
rest of the world, however, the U.S.
has a travel and tourism deficit of
close to $9 billion.

Attractions as diverse as Indepen-
dence Hall in Philadelphia to Elvis
Presley's Graceland in Memphis re-
ported record numbers of foreign
visitors. Universal Studios in Los
Angeles had 44 percent more foreign
sightseers and Heritage USA in
South Carolina (former province of
Jim and Tammy Bakker) had in-
creased foreign attendance of 20
percent.

According to officials at these
sights, the dollar's weakness is one |
reason for the increase, but greater
sales efforts abroad is another
reason. Travel industry officials are
also encouraging better understand-
ing of the foreign traveler and his or
her needs.

Canada sends more of its citizens
to the U.S. than any other nation, ac-
cording to the U.S. Travel and
Tourism Administration. Following
Canada are: Japan, Great Britain,
West Germany, Mexico, France,
Italy, Brazil, the Bahamas and
Australia.

The declining dollar is keeping
more Americans at home for travel,
according to travel organizations. In
addition, Congress voted to begin
daylight saving time early this year.
That may have brought more visitors
because people prefer to travel
when there is more daylight.

—J.N.
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Calculations such as these lead to a
consideration of the availability of
basics, such as water, energy and
money. For example, more water might
be available through recovery. That is,
20 gpm recovered for six months re-
sults in 5,000,000 gallons or 30 acres of
12-inch cover or 360 acre-inches of
snow. If one of these basics is limited,
a recycle of the objectives process
described is undertaken.

Assuming the present system can
be optimized, the objectives are

Der N
UPGRARE /exPANSION

OBJECTIVES
— e

“WHATS ToBE CouerED
- Hows Deef

- +ow FAST

- WHAT NoISE LEVEL

realistic and the basics are available,
the next step is to integrate all these in-
to adetailed program and plan. This in-
cludes defining alternatives — a basic
one being whether to choose air/water
(high pressure) or fan (low pressure)
guns or a mixture of the two. Con-
siderations include capital costs

(materials and installation), operating
costs (fan guns are usually 80 percent
cheaper to operate than air/'water guns),
noise levels (here again fan guns are
usually 15 to 20 decibels quieter than
air/lwater guns) and others.

The next step is assembling re-
sources. This means a detailed design
including a bill of materials, a definition
of who will be responsible for what, who
will do what and where the money will
come from (cash flow, loans, bonds,
leases or a combination of these).

Assuming all the above is properly
done, successful projects have two ad-
ditional elements. The first element is
that one person is clearly in charge,
dedicated, motivated, with authority
and the time to do the job. The second
is, “Get in, Get on, Get out” (con-
tractors’ rule for successful projects).

An example of the overall process is
illustrated by a successful ski area in
the Western United States. The area
had:

3000 CFM Compressor,

500 GPM Pump,

7500 Feet of trail covered and a

limited water supply.

The perceived needs were a 150 per-
cent increase in trail footage, increas-
ed water supply, a limited energy supp-
ly and a severe noise constraint on
some of the trails to be covered with
new snowmaking. By following the
above procedure the actual needs were
found to be:

A\IA\LABIL_\TL(
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“WATER
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250 percent increase in trail footage,
if possible,

Utilization of all pumping capability
at higher snowmaking temper-
atures,

Additional water supply,

Increased pumping capacity,

Fan snowmakers.

Again, following the procedure, the

actual results were:

All snowmaking trails covered by
December 15,

Almost unlimited water supply,

Utilization of all existing pumping up
to 27°F,

Energy requirements up less than 10
percent,

Noise levels most acceptable to
neighbors and employees,

Some of the best skiing ever.

A systematic logical approach to up-

grading and/or expanding a snowmak-
ing system can pay big dividends. W

Some of these Rules are general and
should be used only to scope a project.
Detailed engineering before implemen-
tation is urged.

» 325,000 gallons of water is an acre-
foot of water.

¢ 162,000 gallons of water will make an
acre-foot of snow.

* 20 gpm collected for 6 months is
5,150,000 gallons.

* An acre is 208 feet by 208 feet.

* Pond liners usually cost less than 30
cents per square foot.

 7.46 gallons of water per cubic foot of
water.

» 1 gallon of water weighs 8.33 pounds.
¢ 1 horsepower is .746 kilowatt but
calculation at 0.9 is more realistic.
» At snowmaking temperatures, at 100
PSI and at sea level, about 4.2 CFM
per compressor horsepower is

realistic.

* Most snowmaking suppliers use as a
base for calculation 20°F (— 7°C) and
65 percent relative humidity for
system design.

s At 20°F and 65 percent relative

humidity, an air/water gun might use

SOME RULES OF THUMB

a10to 1 CFM to GPM ratio.

* At 20°F and 65 percent relative
humidity, an air/water gun might pro-
duce 0.4 gpm/horsepower (air).

* At 20°F and 65 percent relative
humidity, a fan snowmaker might pro-
duce 2 gpm/horsepower.

¢ Pump HP =
LGPV, 7oty
(pump
efficiency)

GPM = Gallons/Minute

TDH = Total Dynamic Head (height
of water in feet)

2.31 TDH = 1 PSI

* \Water pipe = PSI Drop/100'
4" up to 400 gpm 3.68
6” upto 600 gpm 1.02
8" up to 1,400 gpm 1.28
10" up to 2,000 gpm .808
12" up to 2,800 gpm
e Air Pipe = PSI Drop/1000°
4" up to 1,000 CMF 2.21
6" up to 2,500 CFM 157
8" up to 4,500 CFM ii9

= \Water hydrants = up to $225 for 114

e Electric stations = up to $350 for 30

e Nominal electric wire cost = 4 wires

* Nominal prices =

* Quantity of water/100 feet of pipe =

1.77
1.75

10" up to 10,000 CEM
12" up to 16,000 CFM

¢ Typical compressor will cost $40 to
$50/CFM installed — or $160 to
$200/HP.

= Typical fan snowmaker will cost $500
to $1,000/horsepower.

inch.
e Air hydrants =
inch.

up to $100 for 1%2

amp, up to $475 for 60 amp.

under $2.25/foot.

4" pipe  —  $ 2.00-$3.00/foot
6" pipe — $ 3.50-$ 4.50/foot
8" pipe — $ 5.00-3 6.00/foot
10" pipe  — $ 7.00-% 8.50/foot
12" pipe  —  $10.00-$11.00/foot

4" —_ 65 gallons/100 feet
6" — 147 gallons/100 feet
8" — 261 gallons/100 feet
10" — 408 gallons/100 feet
12" — 587 gallons/100 feet
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Commitment
Can Be Created

Employees accomplish goals, but it's the boss
who sets up the environment and reinforces behavior
to accomplish the job to be done.

by Cathey L. Bernhard

President, Bernhard and Associates

It is obvious that for managers to ac-
complish their goals, employees must
be committed to the work at hand.
Committed employees produce fewer
maintenance problems, less down
time, better safety records, stay in the
job longer, save the company money
and enjoy work more.

Commitment can be created, but
management must provide the proper
environment. This can be accom-
plished through a process that includes
understanding factors such as how to
be a “best boss,"” how well the com-
pany’s vision and goals are understood
and how effectively employees’ good
work is recognized and reinforced.

The Difference

Most corporate executives know the
differences between their company
and others isn't just equipment and
machinery. Anyone with money can
buy hardware. What is different is the
quality of people. Some managers be-
lieve that their employees are inherent-
ly better than others or that it is money
that motivates people. This may be true
in some cases, but many people have
great potential and are not primarily
motivated by money. The trick is to tap
that potential.

Imagine the following scene. Two
maintenance managers, Paul and Tom,
are comparing the performance of their
crews.

Paul complains that his crew comes
in half-awake and hungover. They take
their time getting started, forcing Paul
to push and yell to motivate them. When
they do get going, it takes forever to get
the maintenance done and then Paul
isn’t sure if it’s been done properly.
He's frustrated because his crew
seems to do work just to get by; they
don’t seem to care about things the
way he does. Paul is also afraid the
crew will let something slide by during

72

inspection, or that an accident or shut-
down will occur and he will have to bear
the responsibility. He knows that he
and his crew are similar in ability and
experience to Tom and his crew, but
Tom and his men seem to accomplish
more, faster and seem to enjoy their
work. Paul wonders how Tom does it.

Paul's observations are correct. Tom
is not having problems with his crew.
His crew is responsible for getting
things done right the first time. They
don’t let little problems become big
problems. Communication flows free-
ly and openly and they are proud of
their work. They understand their goals
and Tom uses frequent opportunities to
reinforce these goals. The result for
Tom is less turnover, less absenteeism
and almost no employee complaints.
Tom and his crew are meeting their
goals and their safety record is nearly
perfect. Tom is the first to acknowledge
that his successes in managing his
team are not the result of unique fac-
tors. On the contrary, he perceives his
team to be ordinary, bright, hard-
working guys. The difference, Tom
knows, is “‘commitment.”

What Tom in this scene has learned
is how to tap his people’s talents by
getting their commitment. Managers
who have crews who care are able to
produce results such as:

* | ower down-time and less repeat

maintenance,

* Reporting and solving little prob-
lems before they become big
problems,

e Fewer
problems,

* Lower employee turnover and less
absenteeism,

* Higher quality work completed
faster and with a better safety
record,

* Employees acting more respon-

employee relations

sibly and goals being met,

» Customers are more satisfied.

These skills that Tom knows have
been achieved by companies that have
trained their managers and supervisors
in the methods of obtaining commit-
ment from their staff. For example,
Breckenridge, Colorado experienced
the following changes:

[J Mid-season employee turnover
reduced from 20 percent to 8
percent.

[] End-of-year turnover reduced
from 55 percent to 15 percent.

[ During this same period, the
1983-84 ski season, skier days in-

creased 18.5 percent — more
than any other Colorado ski area
that year.

[J Shop and restaurant owners in
the resort reported customers
commented how nicely they were
treated on the mountain — a
change from their previous
experience.

[0 This program worked so well, the
Aspen Skiing Company (parent
company of Breckenridge) in-
stalled the program in their lift
department.

What Is Commitment?
What companies like these and
managers like Tom have learned is that
employee commitment is critical to the

successes of their organizations. They “w

realize that people have a natural desire
to be committed to something, to be in-
volved and to productively use their
skills. Tom and others recognize this
and have learned how to tap into this
natural desire.

Committed employees are willing to
complete tasks and not let things slide.
They are willing to go the extra mile

without complaining. They see some-

thing that needs to be done and they do
it without waiting to be told. They act
responsibly. Doing things that aren't
specifically in their job description, like
picking up trash, comes naturally. They
understand their company and depart-
ment goals and are focused on achiev-
ing them.

Creating this commitment is primari-
ly the manager’s responsibility and is
a function of what the manager does.
Managers who clearly share vision and
goals, and who reinforce positive be-
havior create commitment in their
employees.

Creating Commitment
As managers, most of us are able to

obtain some level of commitment from <&

employees. Too often it works for a se-
lect few, but not for the majority of
employees; and, it works well when

(Continued on page 78)
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conveyd& or into a rail car. Reclamation for under-
ground mines involves permanently disposing of the
Spoils mined along with the coal and of the material
removed to gain access to the seam. These waste mater-

ials are usually stabilized with lime and deposited in
sealed landfills.

Coal-Fired Steam-Electric Power Plants., The coal-
fired power Plants analyzed are the common steam-electric
type. An overall efficiency for the plant of 34 percent
including environmental controls.

for flue-gas desulfurization (FGD) and an electrostatic
precipitator for particulate removal. Because of ther-
modynanic limitations, almost two-thirds of the heat
generated in a power plant boiler must be dissipated.
For the basic plant, it is assumed wet cooling towers
would be used to dissipate the heat by evaporating water
into the atmosphere. To examine the sensitivity of
impacts to the cooling technology, a wet-dry cooling
system is also examined.

High-Btu Coal Gasification. Two high-Btu coal gasi-
fication processes are considered. The Lurgi process
was selected for study because it is a presently avail-
able commercial-scale technology. The Lurgi gasifier is
in commercial operation today in South Africa. The
Synthane process was selected as representative of g
number of second-generation processes which could be
commercially available by 1985 to 1990.

In high-Btu coal gasification, coal is transformed
into gas by heating it in the presence of oxygen and
steam to produce carbon monoxide and hydrogen. This

natural gas (primarily methane) in a separate reactor
using a catalyst. Water is used in these facilities both
for the gBasification process and for cooling. As with
the steam-electric power plant, it is assumed wet cool-
ing towers would be used in the basic plant, but wet-dry
and all-dry cooling are also examined.

Coal Liquefaction.

at an earlier stage of development than gasification,
and therefore data on liquefaction Processes are some-
what limited and uncertain. The liquefaction process
considered in this study is the Synthoil process devel-
oped by the Bureau of Mines.2 Water is used both for
cooling and as a source of hydrogen for the process.
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transporting
ortation. Two options for g
coaIC:&L gﬁzT?Led: unit trains and coa%-zlurgﬂl§i€§e
. the purposes of this.water study, e
ligijy pfggline ;; of interest since train pfansport?_
:ion involves negligible amounts of water. f ilcgzth
lurry pipeline, the coal is pulYerized, m xi‘ i
:ater, and pumped through a fipeéln:£er gggrgzqggred.
1 parts (by weight) of coal and w ' i .
iguis gssumed that the carrylng.capacity of a ‘t¥§§ia;)
coal-slurry pipeline is 25 million tons per year o)

of coal.

0il Shale Development Technologies

loping oil shale
technologies considered for deve 3
are {gze;;round oil shale mining and surface ;:to;;zgg
using the TOSCO II process, and modified in situ

very using the Occidental process.

i i tually, under-
nd 0il Shale Mining. Concep
grouggdz;%rz;mie mining is similar %$ undergrogniiigzi

ly uses the room-and-
mining and most <frequent L e evoommancoplLiar
method. Compared to coal mines, R shale
f heights of as gre
mines are very large, with roo &5 oS
ms are mine n
60 to 80 feet. These large roo tramting
th equipment extra i
zones. The top zone is mined wi aipment extracting
from the wall (or face) of e ,
zg: igikim zone is mined by fxtr:ctiggIJ:g;r:hzig i;gg
-en
the floor (or bench). Large fron ] Lpsed
trucks which transpo
to load the mined shale into ot
Because of the eno
ing and crushing facility.
;gu: Zize iﬂ these mines, equipmint ggringogﬂggiyrfzgn
face mines, such as large truc ’
i: iZZd. A schematic drawing of an underground oil
shale mine is shown in Figure 1-2.

Surface 0il Shale Retorting. TOSCO II is t:er:urizgf
retorting process assumed. Ig {?e ggifohé:tzg(io’about
h diameter ceramic balls . ]
g%éfFi;gh then put into the retortggth iﬁigéglggeihgi

by

shale. The retort vessel is en
i:: balls heat the shale by contact and, ff 223 s::g
time, crush it to a powder.. The oil 3? ;o eghe balls
the bulverized spent shale is separate rg? e 5
with moving screens and cirgﬁeitazzycgffectéﬁ)and.used
low-Btu gas also is generated;
as a fuel in the heater for the ceramic balls. elatively

Because the energy conte?: of :?a;;aﬁ: ;;1 Pt

ly about 25 to 35 gallons

éﬁzréﬁfég from a ton of ore), a large quantity of spent
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t's look to beavers for water storage help
Editor: propriated. Five major rivers - . benefits to agriculture, fishing,  Colorado has thousands of miles of

~ Much too often grand solutions
. go in search of problems. Referen-
dum A now placed on Colorado’s
ballot for this fall would authorize
creation of $2 billion in debt for
doing something to store more
water in Colorado - the “for what’s,
when’s, how’s, and especially why’s”
remain to be determined. We are
simply told Colorado must store

more water or lose it to down-

stream states.

However, the easiest tradmonal
water storage projects have already
been built. From top to bottom,
flows in most of Colorado’s streams
are already over committed or ap-

(970) 349-5210
(800) 223-4655
www.alpineer.com
Open 7 daysaweek
] am-6 pm '

Located at the
| 4-way stop

nextto the bank

in Crested Butte )

have their headwaters in Col-
orado but much of their flows
must be delivered to down-
stream states. Colorado is already
water limited. For example, some
25 years ago the Exxon Corpora-

. tion was planning three pipelines

to bring I million acre-feet of water
a year from the Missouri River at
the Nebraska border to Grand
Junction for oil shale development.

‘Locally, recent estimates for tra-
ditional new storage projects are
$8,000 to $12,000 per acre-foot of
storage capacity. At these costs, the
$2 billion would provide 250,000
acre-feet to only 170,000 acre-feet

of storage. Such water storage is
simply not affordable for many of
Celorado’s uses and users.
Perhaps the problem needing a
solution is to simply slow down the
flow of water through Colorado.
Slowing the flow, especially during
spring runoff, allows a little more
time and opportunity to use this
water - in stream and out of stream
- before it leaves the state. When
water remains longer within Col-
orado, it provides late summer and
fall season flows with particular

Rental Bikes on Sale Now!
Mountain Bikes ® Kid’s Bikes ® Townies
Lights ® Tag-a-Longs ® Burleys

i

wildlife habitat, and rafting.
These and other uses cannot

or do not pay much for water.
BEST - Beaver Enhanced Storage
Technology - was pioneered many
years ago. Beaver dams create
ponds, wetlands, and recharge for
adjacent aquifers. In combination
these act as spenges to store and
hold back water during peak spring

-runoff and then release it gradually

during the rest of the year. Research
at the University .of Wyoming
found flows through degraded wa-

“tersheds could be restored and

streams brought back to life with
the introduction of beavers. And,
the beavers could create water stor-

age capacity atabout $11 per acre- -

foot in the late 1980s. This cost was
mostly for installing the means for
careful monitoring of the beavers’
progress. The four-footed engineers
did the construction, sometimes
with initial provision of materials
and food.

~Beavers once had built and main-
tained water storage, and its bene-

fits, from the East to West Coasts -

and from northern Canada to the
Gulf of Mexico, were clear. Then,
they were almost entirely eliminat-
ed by the fur trade. We knew
beavers will cut down trees when
available for -dams. We have
learned recently that when trees are
not available and especially along

streams at lower elevations and in_

the southern states, beavers use

willows and grasses to build dams.

small streams at upper and mid-
level elevations. Our state has
many hundreds, if not thousands,
of now usually dry draws where
beaver dams once stored water.
Restoration of beavers to water-
sheds to build dams and ponds
within stream banks and thus re-
store watersheds would offer many
benefits to Colorado far beyond
simply water storage.

At a present cost of $40 per acre-
foot of capacity created, about
1,500,000 acre-feet of water storage
could be achieved for $60 million
with BEST. Some of this present
cost would be for working with
beavers to avoid their project con-
flicting with road culverts, irriga-
tion ditches, landscaping, etc. This
is known as mitigation. Extension
services at many state universities
and information at other websites
across the country offer many prac-
tical solutions for working produc-
tively with beavers. :

Passage of Referendum A for $2
billion in debt isn't yet needed for
Colorado’s water future. Creating
1.5 million acre-feet of storage ca-
pacity with BEST offers so much
more capacity than Referendum As
proponents have in mind and at
$60 million this is already so much
more “doable.” Coloradans should
start with the very BEST for their
water future.

Respectfully,
Ralph (Butch) Clark
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Aquifer may quench water district’s thirst

Study shows underground storage
could be more efficient than dam

By Mary Ann Lopez
Herald Staff Writer

Storing water underground may
be a viable option for the La Plata
Water Conservancy District.

Preliminary results of a district
study under way since April 2001
show that using an underground
aquifer may be an effective and less
expensive method of holding water
for long-term use, board member
and state Sen. Jim Isgar, D-Hespe-
rus, said Tuesday.

An aquifer is an underground

layer of earth or stone that yields
water. The Redmesa aquifer natu-
rally stores and drains water down
into the Lower Long Hollow, an
area the district also is considering
for a dam. Storing water in the
aquifer will help in both good and
bad years, Isgar said.

“It’s like putting money in the
bank. You don't know when you're
going o need it, but it's better to
have it,” Isgar said. “It is cheaper to
store water in the aquifer than it is
to build a bigger dam.”

The study will not be completed

until June because Wright Water
Engineers, the company conduct-
ing the study, was asked to continue
its work through the dry year, said
Eric Bikis, the company's vice pres-
ident.

Bikis updated board members
on the study at the district’s meet-
ing Monday night at Fort Lewis
Mesa Elementary School.

The La Plata Water Conservancy
board received $440,000 from the
Colorado Water Conservation
Board in 2002 for the study. While
waiting for the funding, it request-
ed a $60,000 loan from the South-
western Water Conservation Dis-
trict to get the time consuming
study under way, Isgar said.

The hydrology study was needed

to determine how large the aquifer
is in size, where it is located and
where it would be feasible to put
water into it, Isgar said.

An interim report to the hoard
addressed the amount of water
believed to be in the aquifer today
and how much water it can hold,
Bikis said.

It is estimated that in June 2001
there was 165,000 acre feet of water
in the aquifer, he said, adding that
the estimate was taken during a
high-water period. During a low-
water period the amount decreased
only a few thousand acre feet.

The maximum amount of water
the aquifer is able to hold would
be about 200,000 acre feet, but
how that storage and withdrawal

might affect the Lower Long Hol-
low needs to be determined, Bikis
said.

Bikis recommended that the
aquifer and area wells be moni-
tored to see how the drought
affected their levels and also o ty
and understand the way water
moves through the aquifer to dif-
ferent points. Using a tracer added
to water it is possible to gauge its
travel time through the aquifer.

“The hydrology study gives us
information on that aquifer: how
fast the water moves from there,
how much it will hold and how
we'll need to feed it,” Isgar said.

Through management of the
aquifer, storage can be increased
without relying on dams, he said.

When there is excess water it can
be put in the aquifer rather than
being left to flow downstream.

“I's pretty simple that we-
shouldn't be sending the water-

down the river when we can store
it,” board President Brice Lee said.

As water flows out of the aquifer
and back down toward Lower Long

Hollow, a dam will be there to meet”

flows, thereby acting as another
storage tool that will also assist
water delivery to New Mexico. -

“Instead of excess water going 1o
New Mexico in the winter, we'll be -
able to store that for times when we -
need to make compact delivery,™

Isgar said.
Reach Staff Writer Mary Ann Lopez
at maryann@ durangoherald.com.
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ASSESSING WATER TRANSFERS AND THEIR EFFECTS

WATER TRANSFERS IN TH%EST

‘o identify and study the impacts of water transfers on third par-
the committee developed a strategy to assess the characteristics of
ifers and transfer opportunities. In particular, the type of transfer,
:ary motivation and process used, affected parties, and nature of
2ffects were examined (Table S.1). These factors were used to
1ine the nature of transfer activity in seven western areas:

* Truckee-Carson basins in Nevada

* Colorado Front Range-Arkansas River Valley
* Northern New Mexico

* Yakima basin in Washington

* Central Arizona

* Central Valley of California

* Imperial Valley of California

The case studies strive to (1) identify the incidence of third party
:ts, (2) identify those effects that were pervasive and those that
e unique, (3) understand both the nature and the causes of third
y effects, and (4) understand the actions available to mitigate or
edy any harmful effects. The committee’s objective was not to
e the desirability of actions taken or not taken in a particular
. Rather, the committee used the analyses to highlight broad
ons about the nature, scope, and impacts of water transfers in
eral and to develop suggestions for improving the processes used
valuate and regulate water transfer activity.

THE ROLE OF LAW IN THE TRANSFER PROCESS

Because water is seasonally and geographically limited in the West,
ouraging the productive use of water has always been a key poli-
bjective, from the days of the Anasazi to the present. Water use
he western United States, as in virtually all arid societies in the
Id, is regulated under rules designed to achieve broad public
efits. The prior appropriation doctrine—which gives the earliest
r the right to take water from a stream and put it to “beneficial
" and to continue such use—was adopted during the settlement
as a way to allocate water so that it met both private needs and
er societal goals.

As western economies matured, the water rights system proved
ptable to increasing and competing demands. The key to adapt-
ity was that water rights were not restricted to use on a particular
cel of land or to a specific type of use. In principle, rights could

3

SUMMARY /%

/§7 -

TABLE S.1 Factors to Consider When Assessing Potential Water

Transfers

Type of Transfer

Change in ownership
Change in point of diversion
Change in use

Change in systems operation
Out-of-basin diversion

Primary Process for Transfer

Voluntary
Involuntary

Primary Market Forces for Transfer

Government

Local

State
Executive
Legislative
Judicial

Federal
Executive
Legislative
Judicial

Affected Parties

Rural communities

Support services

Erosion of tax base

Loss of natural resource base
Agriculture

Remaining water users

Reallocation of rights
Ethnic communities and Indian tribes

Ethnic communities

Indian communities

Agricultural maintenance and expansion

Other

Environment
Instream flows
Recreation uses
Fish and wildlife
Hydroelectric power
Water quality
Damages to water users
Human health
Ecosystem effects
Ecosystem protection
Endangered species
Wetlands
Riparian habitat
Estuaries
Urban interests
Intrastate transfer constraints
Tax-exempt status changes
Federal taxpayers
National economic concerns
Windfall profits
Other water rights holders
Junior rights
Senior rights
Loss of flexibility

Nature of Effects

Economic (national/regional)
Lost revenue
Lost opportunities
New revenue
Environmental
Instream /fish and wildlife
Recreation
Water quality
Wetlands
Social
Rural communities
Municipalities
Other



\/% WATER TRANSFERS INﬂ@E WEST

liberations. This broad participation is necessary because water is
unique resource, different from other commodities, and markets
e cannot accurately reflect all the relevant values of this resource.

The focus of this report is on third party interests that are not
fficiently included in existing water allocation processes. This re-
rt characterizes the range of existing nonproprietary third party
terests and describes the ways in which current water allocation
stitutions accommodate these interests. In addition to providing
is general analysis of third party effects, the committee has exam-
ed a number of areas in the western United States where water
ansfers are occurring, or may soon occur, in an attempt to identify
aracteristics common to water transfers and to obtain firsthand
wowledge about when they are considered “positive” and when they
e potentially harmful to third parties. A comprehensive assess-
ent of benefits and costs of water transfers is premature, because
ansfer theory exceeds transfer practice; thus the committee does not
nder definitive judgments about the role that water transfers should
ay in the future of western water allocation and how third party
fects should be weighted by decisionmakers. Rather, the commit-
e both acknowledges the merits of water transfers as a mechanism
r meeting new demands and recognizes the legitimacy of a wide
nge of potentially affected third party interests in the transfer pro-
'SS.

The committee’s basic conclusions are that allocation processes
wuld accord third parties with water rights—and those without
iem—legally cognizable interests in transfers and that states should
avelop new ways to consider these interests. Water has never been
located solely by markets, and market transfers are not an end in
1d of themselves but a means to the end of a water allocation pro-
:ss that serves both private and public interests.

An expanded set of criteria is needed to evaluate transfers and to
:commodate the diverse and strongly held economic and cultural
alues associated with water use. Accordingly, in preparing this
»port the committee recognized the relevance of both economic tech-
iques, which can be used to measure the value of water use and the
»sts of transfers, and other methods that permit more subtle and
itangible values to be considered. The committee approached its
udy of water transfers with an optimistic sense of the role transfers
i play in a new era of more efficient use. The committee con-
ludes, however, that judicious intervention in water transfer pro-
asses will be necessary to avoid or ameliorate the adverse effects of
ome transfers.

In evaluating third party effects, the committee assumed that

)

SUMMARY

* reallocation of water among uses will be a principal feature in
a new era of western water management; increased conservation, in-
creased use efficiency, and improved reservoir operation also will be
essential;

¢ the general direction of reallocation will be from agricultural
to municipal, industrial, recreational, and environmental uses;

* water markets involving willing buyer-seller transaction op-
portunities will continue to expand; and

* new formal and informal constraints on water transfers will be
established until all parties are confident that the reallocation process
includes consideration of all relevant interests.

THIRD PARTY IMPACTS AND OPPORTUNITIES

The term “third parties” is broad and includes everyone who is
not a buyer or seller in a transfer negotiation. The general categories
of parties who stand to be affected by transfers are (1) other water
rights holders; (2) agriculture (including businesses and farmers in
the area of origin); (3) the environment (including instrecam flows,
wetlands and other ecosystems, water quality, and other interests
affected by environmental changes); (4) urban interests; (5) ethnic
communities and Indian tribes; (6) nonagricultural rural communi-
ties; and (7) federal taxpayers.

Third party impacts can stem from changes in the quality and
quantity of water available for other uses, changes in the rate and
timing of surface flows, and changes in ground water levels and re-
charge processes. Generally, these impacts are economic, social, or
environmental in nature. Economic effects include impacts on in-
comes, jobs, and business opportunities. Social impacts include
changes in community structure, cohesiveness, and control over
water resources; such changes can occur in both rural and urban
communities. Environmental impacts include effects on instream
flow, wetlands and other ecosystems, water quality, recreational op-
portunities that are dependent on strcamflows, and wildlife habitat.

Impacts can be both positive and negative, and assigning value
to them is difficult. The underlying challenge of any process used to
evaluate transfers is how to determine and balance equitably the rel-
ative benefits and costs. Techniques for measuring the impacts of
water transfers are more precise for some types of impacts than
others. It is difficult and unreliable, for instance, to apply cco-
nomic measures to those impacts that are not usually mcasured in
market terms, including most social, political, and environmental
effects.
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WATER DEVELOPMENT

P.

64 sale of water from South Park of Colorado:

payment to Walt Coil by town of Aurora - $2.3m for about 2000 aft
of irrigation water, enough for 12,000 people for year;

similar deal by Jim McDowell with city of Thornton, Colorado.

Twin Lakes water in Arkansas Valley went from $1100 a unit in 1974
to $7500 in 1980,

Big Thompson water has gone for as high as $3,000, per unit (about
one acft)

Farmers Reservoir and Irrigation Company (Standley Lake in Jefferson
County) offered $2730 per share (about 10 acft) in 1974 and

$29,000 in 1980 - both rejected.

Water seen as the one factor which controls-the West, Agriculture is the
only significant source of water, I don't know what people will eat some-
day says one of the South Park sellers. Looseness on water deals which makes
them bhard to follow in the public records. As long as no one else hurt, no
one may interfere - but water belongs to the people of the state, Ag. water

65 can be condemned. FRICO deal has water interest payment of 10%.
Source: Sam Maddox, Thirst for Liquid Assets, Rocky Mountain Magazine v 3 n 2,
March/April, 1981,

Tax Assessgent of Water Rights

Source: Cox, Jack (1982) Assessor’s Test Case Taxes Hater Rights,

The Denver Post, August 12, p. IC.

Teller Count Assessor imposed tax of water rights under Colorade
Constitution that permits taxation of all property that is not specifically
excluded, Lack of tax seen as subsiddy to non-agricultural developers.
State water engineer holds that agricultural and smunicipal rights are not
subject to property tax assesssent - 80% of state’s 5.2 ac-ft.

Teller C. seeks payment of abat §11,000. in taxes on 343 ac-ft. Hater
rights awned by D. Saith, developer of Hestwood Lakes Estate of about 100
homes near Woodland Park. Value of rights estimate by assessor at $1,000.
per ac-ftj "conservative” in view of Smith’s offer to sell thea at $2,000,
per ac-ft to Hoodland Park. 1 ac-ft is enough for familynof four for year.

Recent John Huston case held land and deep water inseparable for tax
purposes - so is assessor applying deuble taxation? Asserssor says this
case only applys to non-tributary water. WHater judge dismissed Huston’s
claims but said concept is ok. End.

Value of Hater .

Source: Tany Davis (1985) Arizana Faraers Get A Reprieve As CAP Hater Hakes Its Debut, #igh
Country Hews, June 24, p. 12. ‘

CAP water will cost about $55 per ac-ft - compared with $40. ta $80. for ground water puaping.
Faraers will pay a subsidized $2. per ac-ft for their share of the project and aunicipal-industrial
users have a rate of $5. now rising to $40. by 2035. Bath groups will pay $50. per ac-ft to cover
costs of pusping over 2,000 feet frea Colorado River to top of CAP. Over 90 year life Fhe CAP will
consuse 1.5 million ac-ft per year. Cost of project ot federal governaent is $3.1 billion.
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5o A water solutlon that’s not all wet -

or a few minutes on Tuesday

evening, [ wondered if someone had

slipped something into my coffee.

Early returns on Referendum A
showed an overwhelming defeat for the
proposal to borrow $2 billion for unspeci-
fied water projects. That seemed impossi-
ble. When you're afflicted with my politi-
cal leanings, you're so accustomed to be-
ing on the losing side that it’s hard to be-
lieve good news.

But the numbers held up, with Colorado
defeating Referendum A by a 2-1 margin;
last summer, the polls showed it passing
comfortably. On Tuesday, the principal
supporter, Gov. Bill Owens, did not apolo-
gize for promoting a divisive issue. From
foreign soil, he said the vote “shows that
we have yet to reach a consensus.” Given
the margin of defeat, it appears that we
have reached a consensus.

Another supporter in state government,
Agriculture Commissioner Don Ament,
said, “I'm ready and willing, and I'm sure
the governor is, to say, ‘Okay guys, what is
your plan?’ We still have the problem, now
I want to talk some other solution.”

Referendum A was designed to solve the
problem of the south metro area — Arapa-
hoe, Douglas and Elbert counties. They've
grown quickly, but rely on a declining aqui-
fer. The groundwater will run out, so they
need to find another water supply for both
current and future users.

If there were a single entity that sup-
plied water there, it would likely be big
enough to construct a supply system with
diverted water, in the same way that Den-
ver, Aurora, Colorado Springs and Pueblo
have built their water systems.

But there isn’t a big single entity there.
It's a maze of dozens of little wa-
ter-and-sanitation districts, special dis-

tricts, private wells
and the like. Political-
ly, it would be diffi-
cult, perhaps impossi-
ble, to consolidate
them into a unified wa-
ter provider that
could grab enough wa-
ter.

So they tried to get
the state to step ‘in
with Referendum A,

Ed which was defeated —
Quillen it didn’t even pass in
mssssweesmms Arapahoe,  Douglas

and Elbert counties.

A solution? They should form their own
big water district to address their own
present and future water supply problems,
rather than expect the entire state to ad-
dress their issues.

As for a statewide solution, here’s a sug-
gestion. Get the state engineer’s office to
draw up a list of “underperforming reser-
voirs,” along with cost estimates to bring
them up to their rated capacities, and per-
haps expand them.

Thus we'd have a “bang for the buck”
rating for improving storage capacity at
minimal environmental degradation.
Then, to make it more politically salable,
parcel out the projects among drainages,
so that each basin gets a piece of this pie.

Put this list in front of the voters, along
with some in-stream flows based on the
increased storage, and it might well pass.

How would this work? We'll assume
there’s an Example Reservoir, built in
1922, with a capacity of 400 acre-feet to
serve the Example Valley Irrigation Co. It
could be expanded at reasonable cost to

500 acre-feet, but it currently holds only .

300, on account of siltation and some

J 11 \:'

dam-safety problems.

It gets on the list and voters approve | the
statewide plan. Example Valley irrigators
pay part of the cost to bring their reservoif
to 500 acre-feet; Colorado pays the rest:
Example gets 400 acre-feet of storage and
Colorado gets the other 100, which is re-
leased for in-stream flows when necessary.

Users would pay much of the cost of
improvements; they might have to borrow
the money. And if they wanted to borrow
it from the state, the mechanisms are aL
ready there with 'the Colorado Water Cnn-
servation Board and the Colorado Water
Resources and Power Development }\uv
thority.

But where would the state get the mon-
ey for its share? A tax increase would be-a
hard sell, but since some of “our water® is
flowing down to Arizona, Nevada and Cali-
fornia anyway, why not arrange to lease’it
to those states? Instead of us spending bil:
lions to develop and transport that water
across two or three mountain ranges, let
them send us millions each year for et
tmg the water do what it wants to do any

Granted this solution isn’t simple. But.lt
would improve both storage and
stream-flows. The projects would be list-
ed, so we'd know what we were buying
into. The projects would be divided among
basins, so the pork would spread through-
out the state. Those who benefit most
would pay their fair share, and the rest of
the cost would be covered without raising
taxes.

So there’s one way to proceed, now that
we've done right by Referendum A. .:

Ed Quillen of Salida (ed @cozine. cam) is
a former newspaper editor whose column'
appears Tuesday and Sunday. 2
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ARP -- A BETTER WAY FOR COLAF

.0lorado really must have another transmountain div
ure, and after all alternatives are exhausted, that pro

protect futures in basins of origin by not d
be a state water project serving the broade
have flexibility enough to change with the
be environmentally responsible; and

make better use of investment in "plumbin

*  * ¥ X *

RP is the Colorado Aqueduct Return Project. It's a n



r Domestic water in Trinidad now is $15 a month for the first 7,500 gallons or about 85 gallons per day per

S person per household and 4 cents a gallon for water from commercial drive up water spigot.
Source: Mike Garrett (9Aug2002) Trinidad domestic water rates rise, along with fears, The Pueblo
Chieftain, no page.



)

Water Values

October 22, 2003

Restoration of flow on Red Mountain near Ouray achieved after 50 years. Irrigators sent water to Uncompahgre River from
Animas River watershed. Project was 6 years and included clean up of old mine sites. The Carbon Lake Ditch was 20
feet wide and 3 feet deep. The 400 acre-feet of water used by irrigators each year was purchased by EPA fro $50,000 or
$125 per acre-foot. Water was for sale because there is now a dam closer to place of use. Restoration cost $17,000 and
bill split between USFS and Southwestern Conservation District.

Source: Dale Rodebaugh (14Sep03) Red Mountain water flows to Animas again, Durango Herald, pp. 1A and 12A

Deloris Water Conservancy District received a $300,000 grant from the Colorado Dept. of Local Affairs to finance the Dover
Creek Lawn and Garden System. The tap fee is $3,200 for minimum of 307 taps in total and commitment of 200 taps to
start the project. Each water tap would be allocated 1 acre-foot per year. Water users would alos be charged $.33 per
10,000 gallons of actual water use.

Source: Steve Grazier (6Sep03) Agency grants $300,000 for Dove Creek water, Cortez Journal, no page.

New addition to 40 year old contract with Bureau of Reclamation for Fryingpan - Arkansas Project would allow for increase in
capacity of tunnels or use of BoR tunnels. The Carleton Tunnel controlled by the BoR would require $21,690 per year
for carrying 750 acre-feet ($28.92 per ac-ft). The Busk-Ivanhoe is smaller but is controlled by Aurora. The Pueblo
Board of Water Commissioners wants instead to pay $11m to $12m to improve its tunnel capacity.

Source: Margie Wood (17Sep03) Water board renews contract, Pueblo Chieftain, no page.

Aurora is purchasing more water from Rocky Ford Ditch. In 1983 city bought 8,250 acre-feet and dried up 4,100 acres (2.012 ac-
ft per acre irrigated). Now sale is for 5,100 ac-ft drying up 2,539 acres (2.00 ac-ft per ac irrigated).
Source: Margie Wood (20Sep03) Longtime water foes ready to OK settlement, Pueblo Chieftain, pp. 1A and 2A.

More than 6,600 acres on Rocky Ford Canal to be dried up by agreement reached between Southeastern Water Conservancy
District and Aurora. Price is $24m paid to District and can be used for anything. for the High Line Canal water. Limit
of water is total of 145,000 ac-f over 40 years ($165.51 per ac-ft).

Source Margie Wood (21Sep03) Rocky Ford Ditch case settlement seems near, Pueblo Chieftain, pp. 1A and 2A.

Price paid by Aurora is $24.2m over time. First $1m is for contracting, administration, and 3.8 million next year. Unless Aurora
gets 25 year contract to store in Pueblo Reservoir, money to Southeastern WCyD. would be $50 per ac-ft for water
leased from Arkansas Valley and of total $4.8m in this pot, $2m goes to subsidize participation by towns and ditch
companies in new reservoir storage regime. Also Aurora would pay $41.3 per ac-ft of $6m over 40 years with money
received after 2028 going for development of storage in upper Ark. Valley and is expected to total $2.m . Aurora would
pay $1.25 per ac-ft for leasing up to 96,000 ac-ft over 25 years $50,000 there after. Sometime before 2028 Aurora would
pay $4.m to the Southeastern WCyD. $24.4 is about %; the communities cost for the proposed Arkansas Valley Conduit.
from Pueblo. Nothing is in agreement for paying farmers to install drip systems. Farmers who have installed drip
systems find improved yields with less water. 9At $24.2m for total of 145,200 ac-ft over 40 gives $166.66 pre ac-ft).

Source: Editorial (16Sep03) Peanuts for a water deal, Pueblo Chieftain, p. 4A.

Aurora is expected to pay $50m over 40 years for 145,000 ac-ft or 3,600 ac-ft for an annual average. Aurora has dried up 22,961
in agriculture to transfer 27,000 ac-ft according to Doug Kemper, Water Resources Manager (1.175 ac-ft per acre
irrigated). In total water rights changes in the Lower Arkansas Basin have totaled 87,000 ac-ft and dried up 39,135 acres
of which 29,381 were for transfers to Colorado Springs (2.22 ac-ft per acre irrigated).



Aurora expects to spend $800m on water infrastructure over the next ten years regardless of Ref. A. City involved in cooperative
projects because over 60% of water from Grand County diverted and over 75% is owned. Front Range owns about 50%
of water in Summit County. One project is in Eagle River Basin where the 30,000 ac-ft reservoir would be 1/3 each to
Aurora, Colorado Springs, and Western Slope. Aurora currently diverts more than 624,000 ac-ft per year and expect to
divert 1.18m ac-ft by 205.

Source: Michael C. Bender ( 10Sep03) Front Range, Western Slope must met on water issues, Daily Sentinel, no page.

Pueblo residents will be charged a storm water fee beginning in December based on the impervious footprint on each city lot.
The fee is $2.00 per month per lot of 2,000 square feet to reach $6.25 for lots with more than 4,000 square feet. Other
properties will be charged $1.22 per 1,000 square-feet.

Source: James Amos (16Sep03) Pueblo residents to be charged storm-water fee, Pueblo Chieftain, no page.

Fruita will protect 11 acres along Colorado and open 50 acres to public by purchase of Snooks Bottom property. It has 20 acre
lake and now is used for gravel mine. Mesa Land Trust will hold easement which had been identified as proposed park
and open space in 2000 plan. Will cost $843,000 of which $489,000 will come from GOCO.

Source: Michael C. Bender (4Sep03) Fruita buys, protects Colorado River acreage, Daily Sentinel, p. 1A.

Security for the Animas-La Plata Project would cost upwards of $5m for construction costs. Question is who is going to pay it
and who is responsible for operations. Security will focus on pumping station as reservoir will be open to the public.
Source: Associated Press ( 13Sep03) Security concerns add $5million to Animas-LaPlata, Pueblo Chieftain, no page.

US Forest Service is renovating water system for Junction Creek Campground near Durango for $1.0m in total. Area is 30 acres
with 34 camp sites of which 25 would be open. Will install a well with a 5,000 gallon tank, chiorination system to
replace a 3,000 gallon cistern which is spring fed. Cost on the water system is budgeted at $214,000.

Source: Dale Rodebaugh (3Sep03) Campground to close for water system, Durango Herald, p. 11A.

Marvel Springs near Durango provided free water but now will charge $100 user fee plus $4.00 for a key to open the box holding
the spigot. About 200 users are eligible to draw water from the spring n the La Plata River drainage. House wells have
been going dry. The Bureau of Reclamation provided $20,000 for infrastructure at the spring. The water district
receives about $5,000 in tax revenue which is not enough to maintain the spring.

Source: Dale Rodebaugh (13Aug03) Free water dries up, Durango Herald, pp. 1A and 12A.

Durango forecasts a population of 40,000 was planning to buy 3,800 acre-feet from the Animas-LaPlata Project each year. The
19,000 current customers used 6,000 ac-ft in 2002. Phil Doe said the cost overruns for Dallas Creek, Deloris, and
Central Arizona Projects all came in 300% over budget. Original cost was $338m and now bumped to $500m.
Source: Dale Rodebaugh (2Aug03) City unsure if A-LP costs may hurt bid, Durango Herald, pp. 1A and 12A.

Proposed new water district in San Luis Valley of almost 8,000 square miles would include about 200,000 acres of irrigated land
in Closed Basin and over 5 of 6 counties. Farmers would be assessed $5.00 per acre; plus another $5.00 acre if using
well water; plus a variable fee depending on crop and amount of water applied to it to give as much as $23 per acre for a
total of $33 per acre. This is $2 to $2.5m to mange the district and to pay farmers to fallow fields to save water. This
isn’t seen as the total solution to stabilizing the aquifer but a start and better than litigation.

Source: Erin Smith (22Aug03) Water war feared in San Luis Valley, Pueblo Chieftain, no page.

Denver Water expects bills to increase 5% as customers reduced water use by nearly 30%. This is $1.00 to typical monthly bill of
$39.00 for residential use. Average Englewood bill is less than Denver’s but is increasing bills by 15% and average Los
Angeles water bill is $68 per month and $109 in Seattle. Denver grew from 467,000 to 554,000 from 1990 to 2000.
Denver is working on recycling water.

Source: Editorial (30Aug03) Denver Water looks ahead, Saturday Rocky Mountain News, no page.
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Greeley planning a water storage project for $20 to $30 million for 8,500 acre-feet of capacity.
Source: Jule Piotraschke (15Jul03) Greeley Tribune, no page ref. [at $30m is $3,529 per ac-fi]

Tapping Denver Aquifers could cost $65m for 29,000 ac-ft per year with 127 wells or enough for 60,000 families for a year. New
reports give much less water than Lake Erie and less of this is of acceptable quality. Denver requires 285,000 ac-ft per
year for 1.2 million customers.

Source: Jerd Smith (22Jul03) Tapping aquifer could cost $65million, The Rocky Mountain News, pp. 4A and 23A.

Funding raising for water park at mouth of De Beque Canyon (Palisade) for $10,000 hoped for. In Golden 45,000 users attracted
and $23 million generated over 3 years. Design would allow for fish passage. Applying for $200,000 from GOCO.
Source: Gary Harmon ( 9Aug03) Fundraiser to launch water park campaign, The Daily Sentinel, no p.

Ute and Collbran Water Districts hope to buy Upper and Lower Molina power plants, Vega Reservoir, and 13 other small
reservoirs from the Bureau of Reclamation. Vega has 33,000 acre-feet and in the late 1990’s the price was $12.9 million.

Source: Erin Mclntyre (6Aug03) Water Districts hope to buy West Slope reservoirs from feds, The Daily Sentinel, pp. 1B and
9B.

Vega Reservoir project is nearing 50 years old. Power serves 70,000 people. District of Ute
Source: Erin Mclntyre (7Aug03) Skeptics meet over Ute Water plans, The Daily Sentinel, no p. .

Welton Reservoir near Rocky Flats was completed for $20m with a capacity of 9,800 ac-ft [about $2,040 per ac-ft]
Source: Associated Press (4Aug03) State works to pick projects for water initiative, Greeley Tribune, no p.

Price for Animas - La Plata Project goes from $338m to $500m from 1999 to 2003. Bureau of Reclamation official says a bunch
of small little pieces added up and omissions were made in estimates. Sole source contracting with tribal contractor is
adding 24% of increase. 31% is of tribal assistance, contracting costs, and cultural resources. Opponents say project
was low-balled when submitted for approval. Halting the project is no an option.

Source: Erin McIntyre (1Aug03) Animas-La Plata price shoots up $162 million, The Daily Sentinel, pp. 1A and 5A.

Aurora is looking to build a reservoir in Lake County with 23,000 acre-feet of capacity for $80 million. Dam would be 150 feet
high and 3,400 feet long.

Source: Mike Patty (12Aug03) Aurora aims to double water capacity in next few decades, The Rocky Mountain News, no. p

Commissioner of Agriculture, Don Ament said that Colorado needs to store more of the 16 million acre-feet that snow melt
provides to the state and Colorado has only 6.5 million acre-feet of storage.
Margie Wood (9Aug03) Action 22 debates water issue, The Pueblo Chieftain, pp. 1A and 2A.

80% of Colorado’s water comes from snowmelt and Colorado is entitled to 400,000 acre-feet more from Colorado River Compact
[only in an average year] A private consulting firm was awarded $2.7 million to conduct 81 meetings across the state
and come up with a list of potential projects for the $2 billion.

Source: Steven K. Paulson (4Aug03) State working to identify projects for water initiative, The Pueblo Chieftain, no p.



Farmers in San Luis Valley considering formation of sub-district and taxes to conserve water. Requires owners of 51% of land to
sign. Farmers would tax themselves to stop irrigating so as to reduce well pumping and to reduce use by acquiring water
rights. Plan to raise $1.5m to $2.5m a year on a tax of $5 per acre with groundwater irrigation and an additional $5 per
acre for a delivery charge and $10 per acre-foot for each farmer’s net depletion of aquifer. Last charge will reflect
reduction for use of surface water rights.

Source: Tom McAvoy ( 9Aug03) Farmers to consider tax to save water resources, The Pueblo Chieftain, no p.

Worse drought in 100 years for San Luis Valley. Problem is increased growing of alfalfa. Crop is shipped to daries in New
Mexico and elsewhere. Price last year was $145 a ton and this year is $110 a ton. Crop acreage has increased 30% since
1975. Need to reduce water pumping by 20% in San Luis Valley. Also temperature is important and for last two warm
summers they got 3 good crops from center pivot irrigation while this year there was no water for ditches. Some say
switch to sudangrass and has less problems with nematodes and verticillium and is a good transition to barley or
potatoes. SLV had 167,000 acres in alfalfa with 67,800 acres in potatoes as next largest crop. Alfalfa is popular because
one of easiest to harvest and demand is high. Alfalfa makes $15 to $20 per acre-foot of water used. Potatoes make $188
per acre-foot in 2001 and higher last year. But there is a glut and lower prices for this year. Alfalfa production total
value was $49.5 m and value for potatoes was $203 m.

Source: Damon Haley (31Jul03) Alfalfa a big user of water, Alamosa Valley Courier, pp. | and 3.

Sierra Vista Estates northeast of Durango will pay $60 per month for water, or $31 per month as determined by the La Plata
County Commissioners. The developer for 29 built upon home sites was to provide water for free. In 1996 the Colorado
Department of Public Health cited the water supply for E-coli. The owner will go into bankruptcy if the monthy chanrge
of $60 per house is not adopted. Developer lives in Arizona.

Source: Charles Ashby (29Jul3) Company threatens to cut off water, The Durango Herald, pp. 1A and 12A.
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Colorado Springs plans to drill 8 wells as temporary aid to regular water supply. They would be 750 to 1,400 feet deep inot
Denver and Arapahoe Aquifers. Combined they would pump 2.5 mgd. If necessary 35 more wells can be drilled for an
additional 7.5 mgd. Each of the 8 is expected to cost $300,000 [2.5mgd is about 7.67 ac-ft a day. Operated for 300 days
would produce 2,301 ac-ft. Cost for supply is 8 wells * $300,000 each for $2.4m or $1,04 per ac-ft.

Source: Cate Terwilliger (5SMay2003) Springs utility drills for water, Denver Post, no page [p. 2 of Denver and West section]

Tankers pay $2.00 per 1,000 gallons for Greeley, CO, water from hydrants and if this water is not replaced the price is $6.10 per
1,000 gallons which is 300% markup over regular city price.
Source: Mike Peters ( 28Apr2003) Tankers pay high price for water from hydrants, Greeley Tribune, p. A2.

Web site for Front Range water restrictions is www.drought.colostate.edu. Fine for violation can be $500 for repeat offenders.
Trucking in water to deep-water big trees. Lawyer Matt Ferguson in Basalt paid $605 quarterly water bill, 3 times
normal, for surcharges. Denver Water will charge $.80 for every 1,000 gallons over limit of 18,000 gallons within 2
month period and goers up to $11.84 per 1,000 gallons as maximum surcharge. If household uses 50,000 gallons, the
two month bill would double from $92.39 to $186.57.

Source: Joey Bunch (1May2003) Cities test waters with new restrictions, surcharges, Denver Post, pp. 1B and 5B.

Aurora has offered $528 per acre for 1861 water in High Line Canal on Arkansas River for 5,000 to 10,000 acre-feet. City
expects to lease 25 to 50% of water in canal for 2 years. Water would be exchanged to be diverted upstream at Otero
pumping station near Buena Vista. Aurora bought 60% of Rocky Ford Ditch in 1986 and is leasing much of remaining
shares. Expects most farmers will lease only part of their water — that used for 3™ cutting of alfalfa and keep water for
vegetables. Payment prorated this year and full amount paid next year. Aurora can renew lease depending on water
conditions in 2004.

Source: Margie Wood (1May2003) High Line OKSs leases to Aurora, Pueblo Chieftain, pp. 1A and 2A.

Highline Canal has 1869 water rights and is 85 miles long and irrigates 22,500 acres. Water lease would create problems for
those using remaining water. About 70 to 80% of use is for alfalfa.
Source: Margie Wood (26Apr2003) Aurora on tap, Pueblo Chieftain, pp. 1A and 2A.

Colorado Springs pipeline would carry 78 mgd and send waste water down Fountain Creek which has base flow of 60 cfs.
Source: Margie Wood (0Apr2003) Springs’ population hikes flow of waste in Fountain Creek, Pueblo Chieftain, pp. 1A and 3A.

Irrigators off Fountain Creek finding loss of “crud” and must wear rubber gloves when setting siphon tubes. There is also a bad
bank erosion problem. Cost of conduit would be $200 million.
Source: Margie Wood (30Apr2003) Plenty of crud found downstream, Pueblo Chieftain, pp. 1A and 3A.
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Water needs must be considered in coordination of planning, SB 92 for 2003, esp. where growth is 5% per year. Rep. Entz felt
this was not onerous.

Source: John J. Sanko (7Feb03) Bill calls for close watch on water needs, Rocky Mountain News, no page.

March 5, 2003

Pipeline from Pueblo Reservoir to Lamar estimated at $200m of $35m for operation and maintenance each year. Alternative of
no action would cost $185m for individual treatment facilities to cope with declining water quality. Route could follow
Bessemer Ditch or Comanche Power pipeline or on north side of Arkansas River. Expect 75% federal cost share.

Source: Anthony A. Mestas (30Jan03) To build or not to build, Pueblo Chieftain, no page.

Statewide agriculture uses 85% of water but community needs to eat so in effect it uses 100$ of water. Last year CBT water was
available for lease at $500 per ac-ft and this year $1,660 per ac-ft and not affordable to agriculture says Eric Wilkinson
of Northern Colorado Water Conservancy District.

Source: Bill Jackson (21Feb03) Speaker: State drought will end; growth won’t, Greeley Tribune., no page.

Development project near Castle Rock has water plan for 2,400 acres. Development is called Headwaters and is for 2 golf
courses, 132 single-family units, and 69 cottages for part-time and 28,000 sq-ft club house County standard is 2.5 ac-ft
per acre for golf course irrigation and with new technology developer wants to achieve 2.0 ac-ft per acre. A 17.5 acre
pond would be built to hold 650 ac-ft and wells drilled for the housing units. Fiscal impact submitted by developers
projects average of $187,000 per year for 12 years and $437,000 at completion in 12 years. Opponents say this does not
account for road costs.

Source: J. Sebastian Sinisi (9Mar03) Project’s plan for water use to be studied, Denver Post, pp. 27A and 32A.

Water Pricing —
Tap fees in Aurora recently increased from $6,846 to $10,711 per single family home.
Source: AP (20Jan03) Restrictions considered for Aurora, Pueblo Chieftain, no page.

When water sold off land, then taxes are lost. Bill offered in legislature would provide compensation. Opposition says that if a
conservancy district has to rely on property tax revenue, then once again it’s the farmer that winds up footing the bill,
according to spokesperson for Colorado Farm Bureau.

Source: Michael C. Bender (30Jan03) Senate committee OKs water legislation, G. J. Daily Sentinel, no page.

Farmers can profit from their water without giving it up entirely by leasing. Greeley has for years leased its water to agriculture.
Now there is a turn around.
Editorial (31Jan03) Leasing water good decision, Greeley Tribune, no page.

Like cell phone plans, water users should pay for what they use says David Brookshire of U. of New Mexico economist. Average
10 minute shower uses 15 gallons. Price is so low that no one pays attention at cost of month’s showers of $1.16 for 465
gallons. Price in Minneapolis is $2.24. Showers should cost over $1.00 each. Prices for water set on break-even pricing
and not economic principal of supply and demand. Elsewhere in economy, price is based on scarcity. It would take
increase of 278% to 463% to curb consumption.

Source: Joey Bunch (17Feb03) Water too cheap to conserve, prof. says, Denver Post, p. 3B.

Garfield County is contracting with West Divide Water Conservancy District for water to control dust at $5,000 for 15 ac-ft.
Source: Mike McKibbin (11Feb0) GarCo gets more water to control dust, G. J. Daily Sentinel, no page.

Aurora wants to lease Rocky Ford Ditch water for emergency needs for 90 days. Aurora can not meet normal demand for 54,000
ac-ft without substitute supply. Aurora expects to get 2,281 ac-ft from Rocky Ford Ditch over 90 days — May 1 to Jul 29
~— and uses 18,000 ac-ft on golf courses in period. Emergency is questioned. Aurora ill pay $1.5 million or $528 for each
ac-ft of 2,800 holders of Rocky ford Ditch water want to sell.

Alamosa will buy water from Price Water District (a private water supply system) at $500,000. System serves 106 household
taps with single well producing 1,500 gallons per minute for total of 2,4440ac-ft per year. Well drilled into confined
aquifer at 1,630 feet deep. Owner does not want expense of treating for arsenic. [water cost is $205 per ac-ft]

Source: Erin Smith (24Feb03) Alamosa exerts water option, Pueblo Chieftain, no page.



Paying off the $10b bonding for water development would have to be on a user-pays concept to get public support.
Source: Arthur Kane (6Mar03) Panel approves bonding measure, Denver Post, no page.

Pueblo Board of Water Works recommended four tier fee structure for coming year. .Basic monthly service charge includes
2,000 gallons. Second tier is next 4,000 gailons. Third tier is 6,000 gallons a month and the standard indoor use for
cooking, cleaning, and bathrooms. Fourth is 15,000 gallons and comes with a surcharge depending on the drought
conditions of $1.92 per 1,000 gallons to $2.30 per 1,000 gallons. Last tier is over 21,000 gallons per month and at
Stage IV drought would have $6.02 per 1,000 gallons as surcharge.

Source: Editorial (18Feb03) Graduated fees, Pueblo Chieftain, no page.

Southern Ute Indian Tribe will spend $4.9m for water treatment plant with high tech. filtration. Existing capacity is 1.7 million
gallons per day or enough to serve 900 people including town of Ignacio. New capacity is 4m gallons per day. Purpose
is to filter out sediment and ash from Missionary Ridge Fire in Los Pinos River. Input water reached 2,000 NTU
(measure of suspended particles) of appearance of chocolate milk color and Colorado max. is 0.5 NTU at faucet.

Source: Brian Newsome (12Feb03) Utes pour $4.9m into water treatment, Durango Herald, pp. 1A and 12A.

Tamarisk —

Tap roots can go down 50 feet. They have 1% of winter birdlife found in native stand. Thrive on poor soil, take up salt to leaves
which fall and deposit salt on surface. Use 70,000 acre-feet of water on Arkansas River or about the yield of Frying Pan
— Arkansas Project. Federal legislation is pending to have Mesa State College be tamarisk control center for West.
Trees cover about | million acres in West and use 2m to 4.5m gallons per day.

Source: Margie Wood ( 24Feb03) Feds may help fight water-guzzling tree, Pueblo Chieftain, pp. 1A and 2A.
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Groundwater solutions for water storage — use of sandpits for water storage can result in large evaporation losses. In Greeley ara
suggestion is for 60 foot deep trenches around sandpit to bedrock. Fill trench with impervious slurry. Then water is put
in for storage. Evaporation then is “reasonable” 10% and slurry wall prevents seepage. Cost is 1/3 of conventional dam
storage. Underground water storage in aquifers is best.

Source: David Seckler (15Jan03) letter to editor — Prior to big projects, consider groundwater storage solutions. Greeley Tribune,
no page.

Need to assure water supplies for growth. Kaplan report from CU. Public Infrastructure finding — better to prepare for growth by
comprehensive planning fund with transferable development rights, with tax sharing to prevent competition for
development and to provide money for affordable housing, a poll for acceptance for use of tax dollars to expand housing
for low income but opposition to sales tax on real estate transfers with document fees of $.05 per $100.

Source: Steven K. Paulson (14Jan03) Water key factor in future growth, Durango Herald, pp. 1A and 10A.

Water use at car wash is 60 to 100 gallons per wash.
Source: Sheba Wheeler and Jim Kirksey (4Feb03) Metro cities set to tighten taps, Denver Post, pp. 1B and 4 B.

Aspen SKki corp. will send melting snow from slopes through small hydropower generator to provide 60 kilowatts or enough for
35 homes. System will receive $.06 per kw or almost twice what Holy Cross electric pays for conventional coal-fired
power. Aspen Ski Corp expects to receive $12,000 per year and pay off the cost of $62,000 in 5 years. Cost of
stringing electrical power lines to remote homes is $10,000 per mile. A family’s 35 kw system cost $22,000 and based
on 2 inch piping 2,500 feet downhill from spring to generate 1 kw or enough for 1 home. Put in a 25 kw unit on Ruedi
Creek to generate income.

Source: Steve Raabe (2Feb03) Mining ‘white coal”, Denver Post, pages 1K and 16 K.

San Luis Valley may have 20% reduction in water use. Water engineer notes drop in aquifer is as much as 10 feet since 1970’s.
Last year 200,000 acres irrigated with 2,300 center pivots produced $200 million of potatoes, $100 m in alfalfa, $30m in
barley and wheat at a 600,000 deficit in water to be made up by taking 37,000 acres out of production. It takes 15 to 20
inches of water to produce a potato crop and 28 to 32 inches to produce two or three cuts of alfalfa. A 20% reduction in
ag will result in same reduction in ag-related industries. Farmers told to plant only what you have water for.

Source: Mark H. Hunter (13Feb03) Water-use cut proposed for San Luis Valley, no page.

Aurora’s offer to lease High Line Canal water in the Arkansas Valley amounts to $500 per acre-foot if a leasing program can be
approved by the Colorado Legislature. $11.25 for entire consumptive use for 2003.
Source: Editorial (2Feb3) No ‘emergency’, Pueblo Chieftain, no page.

Colorado Springs Utilities expects revenues of $533m in 2003 from all sources and plans to double service to 961,000 in 20 years.
Planning the Fountain Valley Conduit with capacity for 13m gallons per day through a 66 inch pipe over 46 miles to give
total capacity of 78m with other pipeline systems from Lake Pueblo. Sale at residential value is $30m per year. Heyday
of mining, smelting, and manufacturing in Pueblo has passed. Water based recreation is growing with focus on Arkansas
River Corridor Legacy Project. Concern is for exchange of water by Colorado Springs with withdrawal above Buena
Vista and return of treated sewage water below Pueblo. Colorado Springs intends to finance pipeline by what it calls
“off-book financing” with creation of separate entity issuing revenue bonds paid by captive water customers. This
avoids public election. CS does not require like other cities that developers dedicate a sufficient supply of water to the
city to meet requirements of their projects. No one dared suggest a moratorium on new taps. The Arkansas River has
been over-appropriated since before 1900. If CS takes an additional 78m gallons a day of clean water out of Pueblo
Reservoir and replaces it with returned sewage through Fountain Creek, Pueblo is left dry and corridor is worthless. CS
gain is expense to Pueblo.

Source: Tom Florczak [atty for Pueblo] (2Feb03) That Giant Sucking Sound, op. ed. piece, Pueblo Chieftain, pages 1G and 4G.
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New pipeline for Colorado Springs would require 150 foot right-of-way for each of three possible routes for pipeline. One
roughly follows existing pipeline but need new easement. Another issue is the quality of the flow returned to Fountain
Creek which will be of “sufficient quality to meet needs downstream” — primarily agriculture. Sediment in the increased
flow is also a problem for fountain Creek which has a sediment load of 66,000 tons in an average year and more than Im
tons in May of 1999,

Source: Margie Wood ( 20Jan03) Landowners leery of pipeline plans, Pueblo Chieftain, pp. 1A and 2A.

Long-term proposals for San Luis Valley should go to voters, including creation of sub-districts. Manager Ray Wright and David
Robbins, Atty., feel all land owners should vote whether they live in valley or not. Pay to play as alternative to well
administration. Basis for well augmentation is assessments of property owners and not priority or seniority of water
rights.

Source: Ruth Heide (25Jan03) Water subdistricts up to voters, Alamosa Valley Courier, no page.

Reverse osmosis plant at La Junta, CO, to cost $6.8m from a $9.6m loan for Colorado Water and Power Development Authority.
Engineering and construction services will run $600,000. City left with less than a 5% contingency which can take
project up to the $9.6m figure. No size given.

Source: Anthony A. Mistas (21Jan03) Salida firm to build La Junta plant, Pueblo Chieftain, no page.

A Weld County irrigation company planning $7m water plan with 2 reservoirs to irrigate 35,000 acres as 5 year project for 2,500
acre-feet of capacity with a 300 acre-foot equalizer. [$2,800 per ac-fi].
Source: Bill Jackson (20Jan03) Irrigation firm moving on water storage plan, Greeley Tribune, pages Al and A10.

Well drilling in Black Forest north of Colorado Springs costing $22,000 for 825 feet [$26.60 per foot]. Each 20 piece of pipe
costs $247 which drives the cost up over the base rate of $16 per foot.
Source: Tracy Harmon (22Jan03) Drought has well drillers searching deeper for water, Pueblo Chieftain, pp. 1B and 4B.

Public wants water. Floyd Circuli, pollster, says an extra $2.00 on water bills would be ok to finance projects in worst drought
over 350 years. Tap fees served by Denver are $1,000 and recently raised to $20,000 by Parker.
Source: Tom McAvoy (21Jan03) Pueblo Chieftain, pp. 1A and 2A.

Fort Collins considering renting water from farms owned by City of Thornton — 2,000 to 3,000 acre-feet from farms that would
replace sources already dried up so the amount obtained would be 500 acre-feet. In 1986 Thornton paid $55m for 21,000
acres of farms and renting water back to farmers. Fort Collinns want to rent the water from Thornton for $300 to $400
per acre-foot or about $1.2 m total. [NOTE] 1,000 acre feet is enough to serve 2,400 households for a year.

Source: The Associated Press (18Jan03) Colorado city considering renting water from Thornton-owned farms, Durango Herald,
no page.

With advanced irrigation, better nutrients, better pest management, and other advances — farmers are consuming more water more
often throughout the year in San Luis Valley says LeRoy Salazar PE. Used to irrigate fields every 7 — 14 days and now
running system every 3 — 4 days. Keeping the soil wet. Alfalfa typically uses 28 — 32 inches or 2.5 acre-feet of water
per acre. Cponsumptive use for barley is 17 — 232 inches and for wheat is 22 -23 inches. Potatoes use 15 -20 inches or
1.4 acre-feet per acre. Yields doubled on small grains and it takes more water. Now there is more alfalfa, a crop with
higher consumptive use, [but less economic return]. Each center pivot taken out saves 1-2 acre feet. With shallow
planting of crops, there is more need to irrigate rather than irrigate deeply by surface irrigation once before plants come
up. Conservation strategies -- plant deeper, cut water off earlier on crops without hurting yield, don’t do post season
irrigation or 3 or 4, change crops from alfalfa to barley or planting earlier potatoes. Grains at best are a break even crop.
People do not want to do them. Think strategically — plant 100 acres of wheat rather than 130 acres of barley. Closely
monitor evaporation, transpiration, and modify. For bankers — land without water is nearly worthless, so when someone
says they want to cut back to fit the water available — be supportive.

Ruth Heide (16Jan03) Water users chart own fate, Alamosa Valley Courier, pp. 1 and 3.

Disputed well operation in the South Platte Valley brings in $13 Im to farming communities according to a CSU study by 1,500
farmers who earn $80m and plus $51m goes to rural businesses such as farming equipment and services. [This is
questioned as to whether farming income is gross or net and same with other income.] [Study released this day.]

The Associated Press (15Jan03) Study: Well water brings in $131m to farming towns, Durango Herald, no page.
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, Water needs must be considered in coordination of planning, SB 92 for 2003, esp. where growth is 5% per year. Rep. Entz felt
{MV this was not onerous.
Source: John J. Sanko (7Feb03) Bill calls for close watch on water needs, Rocky Mountain News, no page.
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The Pine River Irigation District’s rate for irrigation water around Bayfield, CO, is $85 for the first acre-foot and $1.30 after that.
The District wants the town to pay $220 per acre-foot for domestic water. The average monthly water bill is now $22.80
per 1,000 gallons and the state average is 27.38 per 1,000.

Source: Shane Benjamin (14Jan2003) Bayfield’s water may cost more, Durango Herald, pp. 1A and 10A.

Monte Vista now has may unmetered taps. Changing to $5 for first 10,000 galions per month and $2.46 for each additional 1,000
gallons. Family of three generates average of 4,000 gallons of wastewater per month.
Source: Diana Murphy (13Dec2002) Monte Vista adopts new wastewater rates, Alamosa Valley Courier, no page.

Water rate in Windsor was a flat $14.30 per month and $1.63 per 1,000 gallons. In Weld a typical household uses 8,000 gallons
per month and the bill will go from $25.28 to $46.70.
Source: Annie Hundley (1Jan2003) Water bils, water restrictions likely to increase, Greeley Tribune, p. A8.

Water plant investment per household in Greeley will be $8,400 per building. Developers pay a one-time plant investment fee for
both supply and treatment capacity. The city’s water supply program will pay $36 million for 6,000 acre-feet or enough
for 12,000 households [$6,000 per acre-foot].

Source: Jesse Fanciulli (8Jan2003) Greeley water rates going up, Greeley Tribune, pp. Al and AS.

Greeley has 22,280 shares in the Colorado — Big Thompson and ach share should produce 1 acre-foot in a good year. Present the
CBT quota is 70% and may be 30% in 2003. Greeley’s reservoirs hold 30,000 acre-feet. Greeley also has 734 shares in
the Greeley-Loveland Irrigation Canal which averages a yield of 15 — 20 acre-feet compared with last year’s yield of 2
acre-feet,

Source: Jesse Fanciulli (31Dec 2002) Tougher water-use rules likely, Greeley Tribune, pp. Al and AS5.

Agriculture soaks up 85 — 90% of water in state. Value at the farm of agricultural production is $17 billion for Colorado. Water
becoming so valuable it doesn’t make sense to farm said Tom Cech ( Central Colorado Water Conservancy District).
Flood irrigation is the least efficient method. Farmers moved from flood irrigation to sprinkler irrigation and eventually
to center-pivot sprinklers with nozzles that dropped water 4 feet above the ground. Now farmers are experimenting with
drip irrigation . Drip irrigation costs about $1,000 per acre. At state is farming. We need to water to produce income,
[But ag in Gunnison County has been a loss for some years.] Without water all aspects of the-economy suffer. The
Northern Water Conservancy District is funding programs to teach farmers how to be more efficient.

Source: ‘Julio Ochoa ( 30Dec2002) Where does it go?, Greeley Tribune, pages Al and A12.

Cost to participate in augmentation plan offered by the Lower South Platte Water Conservancy District for wells is $5,000.
Source: Carol Barrett (8Jan2003) LSPWCD meeting draws a crowd at Tuesday’s meeting, Brush News Tribune, no page.

Martin Lind of Windsor is proposing a $40 million project, Raindance Ridge, of 4 reservoirs to store 10,000 acre-feet and be an
amenity for 50 homes on a 920 acre site. The water would be pumped up from the delivery system for Colorado - Big
Thompson water. “Raindance Ridge preserves our agricultural roots and irrigation methods farmers have used for
years,” said Lind.

Source: Julie Piotraschke (4Jan2003) Windsor man pitches water storage project, Greeley Tribune, pp. Al and A6.

American Waterworks Development Inc. (AWDI) said water beneath the Baca Ranch was worth $1 billion and The Nature
Conservancy and federal government questions this cost as part of expansion of the Great Sand Dunes Nation Park. An
arbitration panel issued a binding decision on a 2 to 1 vote that the worth was 649,000 due to insurmountable cost and

legal, political, and practical obstacles to development and transport of the water to a market. These render its future
prospects too speculative for valuation.

Source: Editorial (26Jan2003) Dunes ruling critical for park, Denver Post — Sunday, no page.

To 10 Feb 2003



Domestic water in Trinidad now is $15 a month for the first 7,500 gallons or about 85 gallons per day per
person per household and 4 cents a gallon for water from commercial drive up water spigot.
Source: Mike Garrett (9Aug2002) Trinidad domestic water rates rise, along with fears, The Pueblo
Chieftain, no page.
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----- October 24°2002

} Aspen rewards water saving — taps that do not use more than 15,000 gallons per month will get $90; taps

‘ with use between 15,000 and 30,000 gallons get $60, and over 30,000 get nothing. This is in
contrast with Denver Water which faces a budget shortfall because of conservation. Drought
surcharges are expected to provide $11m next year for Denver Water. Rebates for low water use
was not received well in Denver.
Source: Ellen Miller (26 Sep 2002) Water use: When it wanes, it pays, The Rocky Mountain News,

no page.

Power plants on the Gunnison and Colorado River are offered money by Colorado River Water
Conservation District to offset value of power production from winter water. The federal Grand
Valley Power Plant and Redlands Water And Power Co. are the plants. Last summer payment to
Redlands for not using 150 cfs of 750 cfs water right amounted to $70,000 to $85,000 as
compensation for lost revenue. The amount of water for Grand Valley is 5 to 10 cfs but District has
no plans for winter compensation on Colorado.

Aurora and Thornton are trying to acquire water from 11 ranches in South Park and bids are $12,000 to
$15,000 per acre-foot. By contrast bids for Rocky Ford Ditch water in the lower Arkansas are
$5,600 per acre-foot.

Source: Editorial (16Sep02) Help’s on the way, The Pueblo Chieftain, no page.




Denver Water will study drilling into Denver Aquifer with 3 million acre-feet of water. Depth is 400 to
2,200 feet [reachable with CBM technology] and extract 20,000 acre-feet a year or 1% of Denver’s
annual needs. Cost for 1,000 foot deep well is $1m. Denver wants to take the water under the
theory that those receiving its services have implicitly given up their right to any groundwater
underneath their home business. Source: Theo Stein (23Aug2002) City’s water quest goes
underground, The Denver Post, page 1B.

Denver will tap 2 aquifers under city by drilling 1,000 feet down to produce 20,000 acre-feet a year at a cost
of $1m per well. Source: The Associated Press (24Aug2002) Denver wants to tap 2 aquifers under
city, Durango Herald, no page.

In Denver area water rights now sell for $4,000 to $12,000 per ac-ft. Source: Ron Franscell (10Sep2002)
Dry years drill home water rights, The Denver Post, no page. These same figures are given.

Source Pauline Arrillaga (1Sep2002) Western state’s complex water laws are put to test as dry spell
worsens, The Denver Post, no page.

City of Golden, Colorado, cut off from water by court ruling. City has population of 19,000 residents and
average residential use if 160 gallons per day. Ruling would mean cut back to 40 gallons per person
per day. City wants to buy 450 acre-feet from Coors Brewery for $4m [$8888 per acre-foot].

Source: Ann Schrader (10Sep2002) Golden to tighten the spigot, The Denver Post, pp. 1A and 8A

The Central Colorado Project (formerly Union Park Project) can build a 1.1million acre-foot reservoir for
$500 million [$454.5 per ac-ft]. Source: Dave Miller (15Aug2002) On the Big Straw plan that the
state’s cooked up ..., Aurora Sentinel, letter to editor, no page and letter to Governor Owens (16Aug
2002) in Colorado Statesman, no page.

Rep. Carl Miller says use water available in Denver Basin Aquifer. According to 1998 report, the Denver
Basin Aquifers contain 300 million acre-feet of water, 15 times greater than active storage capacity
of Lake Powell and the life of the aquifer with careful use may exceed 1,000 years. Source: Tom
McAvoy (12Aug2002) Water laws can be changed, Tracey says, The Pueblo Chieftain, no page.

Water is needed for augmentation in the lower Arkansas River Valley in Colorado. The Arkansas
Groundwater Users Association is buying water from municipalities at up to $47 an acre-foot
(considered a very high price) for augmentation for 400 wells needing 2,900 or 1,000 acre-feet
between mid August and mid September. Source: Margie Wood (14Aug2002) Well augmentation
water has high price, The Pueblo Chieftain, no page.

Much of Crowley County had junior water rights from the Arkansas River dating after 1890. Water in the
county averaged 1.69 ac-ft per ac when 2.0 ac-ft per ac was consider the minimum for the area. The
rocky ford Ditch with an earlier priority produced 5.8 ac-ft per ac. By 1967 the sugar beet facory
closed in the county and water began being sold away. Price of Twin Lakes water was $1,050 a
share without land in 1972. Now it is $20,000 share. Now dry land for cattle is $300 per acre in
Crowley County. Source: Margie Wood (10Aug2002) Water rights and money lure seem to flow
together, The Pueblo Chieftain, pp. 1A and 2A.




Trinidad expects to grow 2.5% to 3% a year over the next 20 years. Colorado agencies report that 100
single-family houses results in 250 full-time construction jobs generating $7.9m in annual wages and
$4.25m in federal, state, and local revenue. 100 multi-family units generates more than 100 jobs,
$3.34m in wages and $1.8m in revenues. Growth must pay its own way in Trinidad. Source: Mike
Garrett (19Apr02) Trinidad in good shape for water, says planner, The Pueblo Chieftain, no page.

Pipeline along Arkansas River has projected cost of $160 - $200m and federal government would pay 75%.
Cost compares with projected $350 - $640m municipalities would have to pay for federally
mandated water water quality treatment. Source: Tom McAvoy (25Jul02) Sen. Allard seeks federal
Funds for pipeline project, The Pueblo Chieftain, pp. 1A and 2A.

Arkansas Groundwater Users Association has contract to buy 3,895 ac-ft from the Pueblo Board of Water
Works but Board cancelled as it imposed water restrictions on Pueblo residents. Now AGUA is
seeking replacement water from the Southeastern Colorado Water conservancy District. The AGUA
would have to cut off 400 wells with loss to farmers of $10m to $15m. AGUA believes Pueblo
should recognize agriculture’s economic contribution. Residents may have agreed to rationing last
May to provide water for farmers. Water District has emergency reserve but some towns
downstream also need water. District reserved 4,800 ac-ft for emergencies and about 400 ac-ft now
used. Source: Margie Wood (31Jul02) Replacement woes increase for farmers, The Pueblo
Chieftain, pp. 1A and 2A.

------ to 31Aug02

Doloris Project built in 1980°s. Total full service allocation is 55,200 acre-feet to 28,000 acres based on
ideal crop rotation of 55% alfalfa, 20% small grains, 15% dry beans, 3% pasture, and 7% corn.
Diversion requirement for this allocationis 1.97 ac-f per ac and farm deliver is 1.72 ac-ft per ac
based on consumptive use of1.76 ac-ft per ac and farm irrigation efficiency of 70%. Average farm
delivery is 1.74 ac-ft per ac from 1987 t0 2000. Use of Watermark probes found to be better than
calculation of water balance to provide appropriate supply at root zone.  Source: A. Berrada, T.
M. Hooton, M. W. Stack, and others (2002) Assessment of Irrigation Water Management and
Demonstration of Irrigation Scheduling Tools in the Full Service Area of the Deloris Project, in
Colorado Water (Colorado State University), August, pp. 13 — 15. Source has other useful citations.

Trickle down irrigation. Farmer in La Junta installed underground drip tape irrigation system to provide
water at the root level. Cost is $650 to $800 per acre at depth of 8 inches. This is center of root zone
for most crops. Source: cite to The Pueblo Chieftain, July 11, 2002; in Colorado Water (Colorado
State University), August, p. 28.

Denver Water to spend $29m to protect drinking water supplies from terrorist attacks. Access to reservoirs
is also restricted — for example Blue Mesa. Source: Scripps McClatchy Western Service
(31Jul2002) Colorado taps cash for drinking water, The Daily Sentinel, page 7A.



Denver Water will study drilling into Denver Aquifer with 3 million acre-feet of water. Depth is 400 to
2,200 feet [reachable with CBM technology] and extract 20,000 acre-feet a year or 1% of Denver’s
annual needs. Cost for 1,000 foot deep well is $1m. Denver wants to take the water under the
theory that those receiving its services have implicitly given up their right to any groundwater
underneath their home business. Source: Theo Stein (23Aug2002) City’s water quest goes
underground, The Denver Post, page 1B.

Denver will tap 2 aquifers under city by drilling 1,000 feet down to produce 20,000 acre-feet a year at a cost
of $1m per well. Source: The Associated Press (24Aug2002) Denver wants to tap 2 aquifers under
city, Durango Herald, no page.

In Denver area water rights now sell for $4,000 to $12,000 per ac-ft. Source: Ron Franscell (10Sep2002)
Dry years drill home water rights, The Denver Post, no page. These same figures are given.

Source Pauline Arrillaga (1Sep2002) Western state’s complex water laws are put to test as dry spell
worsens, The Denver Post, no page.

City of Golden, Colorado, cut off from water by court ruling. City has population of 19,000 residents and
average residential use if 160 gallons per day. Ruling would mean cut back to 40 gallons per person
per day. City wants to buy 450 acre-feet from Coors Brewery for $4m [$8888 per acre-foot].

Source: Ann Schrader (10Sep2002) Golden to tighten the spigot, The Denver Post, pp. 1A and 8A

The Central Colorado Project (formerly Union Park Project) can build a 1.1million acre-foot reservoir for
$500 million [$454.5 per ac-ft]. Source: Dave Miller (15Aug2002) On the Big Straw plan that the
state’s cooked up ..., Aurora Sentinel, letter to editor, no page and letter to Governor Owens (16Aug
2002) in Colorado Statesman, no page.

Rep. Carl Miller says use water available in Denver Basin Aquifer. According to 1998 report, the Denver
Basin Aquifers contain 300 million acre-feet of water, 15 times greater than active storage capacity
of Lake Powell and the life of the aquifer with careful use may exceed 1,000 years. Source: Tom
McAvoy (12Aug2002) Water laws can be changed, Tracey says, The Pueblo Chieftain, no page.

Water is needed for augmentation in the lower Arkansas River Valley in Colorado. The Arkansas
Groundwater Users Association is buying water from municipalities at up to $47 an acre-foot
(considered a very high price) for augmentation for 400 wells needing 2,900 or 1,000 acre-feet
between mid August and mid September. Source: Margie Wood (14Aug2002) Well augmentation
water has high price, The Pueblo Chieftain, no page.

Much of Crowley County had junior water rights from the Arkansas River dating after 1890. Water in the
county averaged 1.69 ac-ft per ac when 2.0 ac-ft per ac was consider the minimum for the area. The
rocky ford Ditch with an earlier priority produced 5.8 ac-ft per ac. By 1967 the sugar beet facory
closed in the county and water began being sold away. Price of Twin Lakes water was $1,050 a
share without land in 1972. Now it is $20,000 share. Now dry land for cattle is $300 per acre in
Crowley County. Source: Margie Wood (10Aug2002) Water rights and money lure seem to flow
together, The Pueblo Chieftain, pp. 1A and 2A.




in winter. Source: Peter Roper (19Apr02) City, Army sign rver legacy contract, The Pueblo
Chieftain, no page.

Colorado’s 250 golf courses soak up 192m gallons of water on average summer day [about 590 ac-ft].
About equal to entire city of Denver on hot day. Use is about 8,000 gallons per acre per day over the
24,000 acres of golf courses. Average Colorado person uses 160 gallons per day which includes
lawn watering. Golf course members pay “green” fees. Source: Nancy Lofholm, Coleman

Cornelius, and Erica Draper (9May 02) Drought to rough up fairways, The Denver Post, pp. 1A and
16A.

The Town of Blanca (in San Luis Valley) is placing a moratorium on water exportation. Town has been
overusing water allocation. As of May 1 no water other than 10 gallons can be sold or given for
transport outside boundaries. Town has rights to 200 ac-ft a year. Usage was 207 in 2000 and 215
in 2001. People outside the city limits have been purchasing water from the RV park not only for
domestic use, but to water gardens and livestock. 10 gallons per day is considered enough for
routine domestic needs such as drinking, cooking, washing clothes and bathing. Source: Sylvia
Lobato (12Apr02) Blanca bans water export, Alamosa Valley Courier, pp. 1 and 3.

Greeley has 30,000 acre-feet of water in storage or about a year’s supply and has excess water. The city
typically leases 5,000 acre-feet and this year will lease an additional 2,000 ac-ft and also 4,000 ac-ft
to the Larimer and Weld reservoir Co. Source: Bill Jackson (19Apr02) Greeley leases water toi
irrigation companies, The Greeley Tribune, pp. 1A and 12A.

Angry landowners near Milliken, CO (north of Big Thompson River want water promised. Developer does
not now have water; sold them to Greeley and after send sale of these rights, Greeley voided the
contract. Subdivision owners can not irrigate because the land has been “dried up and irrigation
desisted.” The water system was never activated and the developer leased the water as the project
was developed. One lot owner pays $225 a month to water his 18,000 sq-ft lawn. Source: Julio
Ochoa (25Apr02) Owners seek help in fight for water, The Greeley Tribune, pp. Al and A7

Trinidad expects to grow 2.5% to 3% a year over the next 20 years. Colorado agencies report that 100
single-family houses results in 250 full-time construction jobs generating $7.9m in annual wages and
$4.25m in federal, state, and local revenue. 100 multi-family units generates more than 100 jobs,
$3.34m in wages and $1.8m in revenues. Growth must pay its own way in Trinidad. Source: Mike
Garrett (19Apr02) Trinidad in good shape for water, says planner, The Pueblo Chieftain, no page.



Pipeline along Arkansas River has projected cost of $160 - $200m and federal government would pay 75%.
Cost compares with projected $350 - $640m municipalities would have to pay for federally
mandated water water quality treatment. Source: Tom McAvoy (25Jul02) Sen. Allard seeks federal
Funds for pipeline project, The Pueblo Chieftain, pp. 1A and 2A.

Arkansas Groundwater Users Association has contract to buy 3,895 ac-ft from the Pueblo Board of Water
Works but Board cancelled as it imposed water restrictions on Pueblo residents. Now AGUA is
seeking replacement water from the Southeastern Colorado Water conservancy District. The AGUA
would have to cut off 400 wells with loss to farmers of $10m to $15m. AGUA believes Pueblo
should recognize agriculture’s economic contribution. Residents may have agreed to rationing last
May to provide water for farmers. Water District has emergency reserve but some towns
downstream also need water. District reserved 4,800 ac-ft for emergencies and about 400 ac-ft now
used. Source: Margie Wood (31Jul02) Replacement woes increase for farmers, The Pueblo
Chieftain, pp. 1A and 2A.



-

Water Values

Denver Company auctioning 924 million gallons, about 2,928 acre-feet and enough for 3500 new homes.
Water is under Fiddleback Ridge in Douglas County and more than 18 miles from nearest proposed
pipeline. Price is expected to start at $1,500 per acre-foot and go as high as $10,000 an acre-foot.
Source: Anon. (8May02) For sale: 924 million gallons of ranch water, Greeley Tribune, no page
number.

Offering from ranch in Elbert County may be largest groundwater sale in Colorado’s history. The 924m
gallons per year for 100 years or 2928 ac-ft is enough for 3,500 homes and lawns. Water could go
anywhere including California, Arizona, or Texas. Well levels have been dropping about 30 feet a
year in Douglas County. Source: Deborah Frazier (7May02) Water going up for bids in Elbert
County, The Rocky Mountain News, pp. 7A and 13 A.

City of Lafayette is willing to pay farmers for their water. Supply is less than 25% of normal. But city
chose not to participate in pipeline from north that opened a secondary source of water for
neighboring Louisville. Louisville may spend over $10m on the Southern Water Supply Project to
bring water from Carter Lake near Loveland. Lafayette chose to put water from South Boulder
Creek in reservoirs such as Baseline Reservoir. Source: Robert Sanchez ad Owen S. Good
(17May02) Farmers offered money for water, The Rocky Mountain News, pp. SA and 28A.

Drought declaration would allow ranchers with land set aside in federal Conservation Reserve Program to
use land for grazing if willing to take 25% cut in annual program payment which is typically $40 per
acre. Source: Tim Flowers (17Apr02) Water woes could impact fishing, Alamosa Valley Courier,
pages 1 and 3.

Allocation for Northern Colorado Water Conservancy District from Colorado-Big Thompson Project set at
70% quota. Average quota over 43 years is 73%. Last year it was 80% with 10% added in July.

Source: Tim Flowers (17Apr02) Water woes could impact fishing, Alamosa Valley Courier, pages 1
and 3.

Aurora acquired about 2 the Rocky Ford Ditch about 15 years ago. Colorado Springs sells water to ag.
users, last year about 14,000 ac-ft. Colorado Springs would get 19,000 ac-ft from expansion and
reoperation of Pueblo Res. And others on Fountain Creek Valley would get 12,500. Colorado
Springs wants to expand pipeline to Pueblo Res. And Aurora supports HR 3881 before Congress.
With enlargement of Turquoise Res. the Fountain Creek Valley users would get 35,000 ac-ft of
storage at a cost of $67 per ac-ft as compared to $1,500 per acre-foot to build new storage reservoirs.
El Paso Count pays about 72% of Southeastern Water Conservancy District’s revenue. Source:
Margie Wood (29Apr02) Water, water, The Pueblo Chieftain, pp. 1A and 2A.

DRCOG predicts a shortage in 9 county area of 207,568 ac-ft by 2025. There are 20 water suppliers.
Denver’s average annual need is 285,000 ac-ft and it has available 375,000 ac-ft but is expected to
need 450,000 by 2050. [Why don’t other entities plan so far ahead?] Source: Charlie Brennan
(10May03) Metro area facing a watershed, The Rocky Mountain News, pp. 5A and 31A.

Arkansas River Corridor Legacy Project in Pueblo will cost $4.2m and Great Outdoors Colorado is
providing $2m and the city and county $400,000 each. Design is for 500 cfs in summer and 100 cfs
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Watershed Evaluation Team
— WET —

Watershed Evaluation Team Members - March 1998

Butch Clark - Ph.D. University of London; 1985 Environmental and community planning,
energy and water resources assessment. Gunnison County resident since 1970.

Ralph Clark Jr - LL.B. University of Cincinnati Law School; 1940 Receivership, corporate
reorganization, bankruptcy, and trusts. Gunnison County resident since 1970.

Lynn Cudlip - M.S. University of Minnesota; 1985 Water resources management and research,
wetlands delineation and planning. Gunnison County resident since 1978.

Pamela Hathaway - M.S. University of Arizona Natural resources management, international - -
economic and environmental policy programs. Gunnison County resident since 1997.

Jim Milski - rancher and general contractor, hydropower researcher. Hinsdale and Gunnison
resident since 1972.

Marty Moore - M.S. San Diego State University Mechanical engineering, solar design,
community planning. Gunnison County resident since 1980.

Pat Moore - M.S. Oregon State University; Electrical and computer engineering, computer
drafting. Gunnison County resident since 1980.

George Sibley - B.A. University of Pittsburgh Professor, publisher, writer, community
development and humanities program producer. Gunnison county resident since 1968.

Jed Wallace - technical consultant in sound and lighting reinforcements, professional cook,
water board commissioner, student. Gunnison county resident since 1977.

Ruth (Scotty ) Willey - Ph.D. Harvard, 1956 Professor emeritus, University of Illinois Chicago,
researcher RMBL since 1958. Gunnison County resident since 1970.

Robert Willey - Ph.D. Harvard 1958 Professor emeritus, University of Illinois Chicago,
researcher RMBL since 1958. Gunnison County resident since 1970.

and with much appreciated advice and encouragement from many others.
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Agency s slow pace angers locals

" By Jim Mallory
Special to The Denver Post

WOODLAND PARK — The Teller
County Water and Sanitation District
probably will have to spend up to
$300,000 for a treatment plant to re-
move a cancer-causing chemical from
the water it provides to its customers.

That was the opinion of water district
board chairwoman Debra Lamb follow-
ing a public meeting Wednesday night

attended by about 40 people. The dis:.

“trict serves about 220 homes in an area
known as Paint Pony.
Excessive amounts of ethylene di-

. bromide, or EDB were dlscovered in

* district wells in September, but test're-
sults have varied depending on the lab -

doing the testing and which wells were
sampled. District customers are gelting
their water from the city of Woodland
Park until the district wells are de-
cldred safe by the Colorado. Department
of Health and Envirohment. -

Recent tests by several mdependent'

labs reportedly showed no trace of
EDB. Colorado Department of Health
and Environment spokesperson Lor-
raine Peavy said the state won't re-test
the water untxl its lab completes its

move in late February -
Peavy said the wells will have to be °

,tested by thé, state. If. the wells are -
_v,clean, ‘they can-be turned on, she said. '
" Environinental’ Protecti)/;ency Za

or D Dep'artment of Local Affairs. "[‘he
oans can be repaid over 20 years

The cost of the loan would amount to
bout $1,600 per month. The:distgict

spokeswoman.;Joyce /Ackérman said ,-t:urrently pays Woodland Park $8,000 to

that agency.doesn’t contemplate any -

additional ‘actiotl.” Thé EPA tested pri-
vate wells in the afea at the owner’s re-
quest after the presence of EDB was
first reported All those tests were neg-

' ative aE

If the distnct has to bulld an activat-
ed-charcoal treatment plant, Lamb
said, the cost will be $250,000 to
$3(00,000. The district has been offered
low-interest loans from the Department

" of Health.and Environment and the Col-

+$10,000 a month for the water provxded

by the city. ' ._

Water district resldents blane and

“Glenn Raleigh said yesterday that they
:will launch a recall campaign to 're-

move Lamb and board member’ Rich-

“ard Specht. “We don’t like that it is tak- -

ing so much time, energy: and
determination to get this board to,do
anything,” said Glenn Raleigh.”
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CLARIFYING POLLUTION TERMS

\' Pollution concentrations are usually defined in terms such as
“one part per million"; "one part per billion"; or trace amounts".
How much is each of these amounts?
What is "trace amounts"? Is it dangerous?
Is any substance, even drinking water free of contaminants?
Rapid advancements in technology are making "zero" harder and
harder to find. As little as 20 years ago, residues could only be
measured in parts per million. Anything less than one part per
million was "zero" - it was not detected. Today, elements can be
located in parts per trillion and in increasing cases, in parts per
quadrillion,
ONE PART PER MILLION (PPM) - equal to one drop in 21,700 gallons - the size of a small garbage pail,
ONE PART PER BILLION (PPB) - equal to one drop in 21,700 gallons = enough to fill a swimming pool 20 by 30 Feet five feet

‘ivdee
ONE PART PER TRILLION (PPT) - equal to one drop in 21,700,000 gallons - enough to fill 1,000 swimming pools.
ONE PART PER QUADRILLION (PPQ) - equal to one drop in 21, 700 000,000 gal lons - enough to fill one million swimming pools.
Or, in terms of time - one part per billion is one secoud in 32 years.
At one part per quadrillion, scientists say that all elements known to mankind can be found in a single glass of water. The
fact that an element is present is not the danger - the hazard is the amount that is present.
Nitrates is ground or surface water are usually measured in parts per million. Pesticide limitations are in parts per
billion, The term "traces" is used for parts per trillion or quadrillion.
The good news is that we can do a better job of monitoring our food and water supplies. Early detection allows potential
problem areas to be located long before the point of danger. This assures ample time to correct the pending problem.
The bad news is how trace amount detections are presented by the media and reacted to by the public and environmental groups.
: Rhether a part or two per billion of a chemical poses a health risk depends on what the chemical is and the conditions under
‘ which is occurs.
REMEMBER, EVEN WATER IN A PRISTINE SETTING CONTAINS A VARIETY OF ELEMENTS - THEY EXIST NATURALLY IN ROCKS AND OTHER PHASES OF
NATURE. THERE IS NO SUCH THING AS NATURALLY PURE WATER!

‘.r APPLICANTS FOR ALL DEPARTMENT PROGRAMS WILL BE GIVEN EQUAL CONSIDERATION
HTEHOUT REGARDTO RACE,AGE, COLOR, SEX, HANDICAP OR NATIONAL ORIGIN.

BULK RATE
GUNNISON SOIL CONSERVATION DISTRICT U.S. Postage
216 NORTH COLORADO PAID
GUNNISCN, COLORADO 81230 Gunnison, CO
81230
Non-Profit
Permit No. 36
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GUNNISON SAVINGS & LOAN
Your home “‘grown”
savings and loan.

303 N. Main St.
Gunnison, CO, 81230

(303) 641-2171

anda,
. ",

P
{tmg el

LD Dodson

Engingonad Produchs, ue.
(303) 945-2233
Pipe ® Valves @ Pumps @ Fittings

WATER SUPPLY & DISTRIBUTION
SEWAGE COLLECTION & DISPOSAL

P.O. Box 248

0033 Marand Road
Glenwood Springs, CO' 81602

IRRIGATION & DRAINAGE
CULVERTS & BRIDGES

Crested Butte
State Bank

MEMBER F.D.I.C.

Mon. - Thurs. 9am to 4 pm

OTOR WORKS COMPANY

231 West Tomichi Avenue
Gunnison, Colorado 81230
(303) 641-0920

JR JOHN ROBERTS |

Chevrolet @ Oldsmobile
Buick @ Pontiac @ GMC

Friday 9 am to 5:30 pm
Box 429 Crested Butte 349-6606
CARPET FINE APPLIANCES
Tile FURNITURE [
Vinyl J
Great Selection ACCESSORIES
Expert Installation Jf_"‘:":‘"
Everyday Low Prices yas
Fine R Appliances
Furniture INTE IORS Flooring &
Bedding Window
& Wallpaper Coverings
OZYP TILE
220 N. Main, Gundlson 641-6537
FIRST NATIONAL BANK
s OF LAKE CITY
: 3rd & Silver St.
Lake City, Co.

LS ! 944.2242

Chartered May 1983 - Serving Hinsdale County

ROZMAN
REALTY, ING.

505 Whiterock - P.O. Box 8936
Crested Butte, CO - 349-9898
RUDY ROZMAN - AGENT

GBI

Gunnison Bank & Trust Co.

The Gunnison Bank 1
232 W. Tomichi 641-0320
MEMBER F.D.I.C. FULL SERVICE BANK
Personalized Professiona
*BUSINESSES % *CONDOMINIUMS
*ACREAGE ‘ y g *INVESTMENTS
*TOWN & *APPRAISALS
COUNTRY

HOMES

mis 6141900 [R

400 N. MAIN, GUNNISON

rEaton

GUNNISON FIELD OFFICE PROGRESS OF WORK FY-80

Practice Name

Brush Control

Fencing

Reported

Amount and Unit

Pasture and Hayland Planting

Stockwater Ponds
Water Contrel
=T *

* *

Land Benefitted

Pasture and Hayland

Rangeland

* *

Structures

897 acres =
15,076 feet
66 acres
3 each
6 each

* *

Reported
Amount and Unit

*

744 acres

1920 acres

¥
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nah, Ga., where Republicans hope to steal

e winte House agenda was shelved and
the president’s most important gains, be-

Sen. Max Clelana, a veteran wno 108t his
legs and an arm during the Vietnam War.

Report Backs USLAQLRwer

By Jim CARLTON

A U.8. Geological Survey report has
found there would be more economic ben-
efits from returning water to the Kla-
math River for fish and recreation than
from continuing to use it to irrigate
farms, but the finding hasn’t been re-
leased.

Interior Secretary Gale Norton drew
criticism from environmentalists and
leaders of local Indian tribes over her
decision seven months ago to redivert

water from the river system to about

1,400 farmers, despite warnings from fed-
eral biologists that to do so would imperil
the river’s fish. The U.S. Bureau of Recla-
mation had earlier shut off the spigots
over protests from farmers, saying the
water was needed to protect the river’s
sucker fish and downstream salmon.

As many as 30,000 salmon died in the
Klamath River, which originates in south-
ern Oregon and extends into northerm
California, from as-yet unknown causes
in September. Geological Survey officials
in the agency’s Denver regional office
say they held up the report temporarily,
despite an initial peer review being com-
plete, after the fish kill because of the
report’s sensitivity. A USGS spokes-
woman in the agency’s Reston, Va., head-
quarters said the report was undergoing
normal reviews.

The 32-page report, viewed by The
Wall Street Journal, estimates it would

cost about $5 billion to remove the farms
from the pipeline and take other restora-
tion actions. It says about $36 billion in
economic benefits would come over a num-
ber of years from more visitors using the
Klamath River system for recreational ac-
tivities such as fishing and boating.

The farms generate about $100 million
in revenue a year, compared with almost
$800 million generated by recreational ac-
tivities along the Klamath and its fribu-
taries, the report says.*A resurgence in
river levels would increase the recre-
ational revenue to about $3 billion annu-
ally by prompting more people to visit
more often, the report estimates.

The report’s lead author, USGS econo-
mist Aaron Douglas, was scheduled to
present the findings at a conference in
California in the summer. But agency of-
ficials said it wasn't ready for public re-
lease.

In an e-mail on Oct. 7, Larry Ludke,
the USGS regional biologist in Denver,
wrote a colleague about the delay, which
he attributed to USGS regional director
Tom Casadevall.

“He wants to slow it down because of
high sensitivity in the Dept. right now
resulting from the recent fish kill in the
Klamath,” Mr. Ludke’s e-mail says. “...
Suffice it to say that this is not a good
time to be handing out this document and
it will likely be a little while before we
get clearance from HQ.”

In an interview, Mr. Ludke, Who was

Jor Fishing

ectinlen¥ 200 3 e

among the OffIC]aIS in charge of signing
off on the report at the regional level,
says Mr. Casadevall asked him to delay
his review for a week “because of all the
sensitivity around the issue.” Mr. Ludke
says he had to send the report for final
review to the USGS’s headquarters in Re-
ston, Va., by agency director Charles
Groat among others.

Mr. Casadevall was traveling and not
available for comment, his office said. A
USGS spokeswoman in Reston said the
Klamath report’s release wasn't ex-
pected until after another agency official
is scheduled to return from an overseas
trip Nov. 12 to check the report for policy
implications. “It is not being held up for
‘any reason other than to complete the
review process,” said the spokeswoman,
Carolyn Bell.

Critics questioned the agency's mo-
tives. “Given the position the administra-
tion took when they tried to help these
farmers out, and then with the massive
fish kill that followed, of course having a
report like this released makes them look
bad,” said Thomas Power, chairman of
the economics department at the Univer-
sity of Montana in Missoula.

Administration officials have said it
remains unknown what caused the fish
kill and whether the irrigation diver-
sions had any impact. Many environ-
mentalists say they believe the fish died
because when water was taken out for
irrigation, river levels dropped so much

AP Wideworld

As many as 30,000 salmon died in
the Klmmath River from as yet unknown
causes in September, after water was
diverted to farms.

that the water became too warm for the
fish. Ms. Norton had originally ordered
the farm-water releases earlier this year
after a national panel of scientists said
there wasn't proof fish would be harmed
by the diversions. However, Ms. Norton
recently directed that more water be put
back in the river temporarily to assist
the fish.
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issned in 19780 EPA is to weigh economic and technological as well as
health and environmental factors in the standards.

Municipal efluent limitations are less complex than industrial limita-
tions. By July 1, 1977, all municipal plants were required to meet a sec-
ondary treatment level. This level of treatment implies the following
iechnologies: mechanical removal of solids by sereening and settling; re-
moval of additional erganic wastes and solids by treating the waste with
air or oxygen and by alfowing bacteria to consume organic malerials; and
chlorination.® The 1977 Amendments allow a waiver of secondary
treatment in the case of fcilities mecting specific pretreatment standards
and preconditions. The senior anthor interprets the waiver to he only for
west coust planis discharging into the occan and islands. Whether this
interpretation is eorreet will probably be tested in the courts. A secondary
treatinent facility is usually able to remove between 75 and 93 pereent of
the erganies and solids in the waste stream. Much of this material be-
comes studge which bas boen dumped inio the eceans. Ocean dumping is
reviewed in the solid waste chapter. Land application and reuse alterna-
tives are now receiving a good deal of attention.

Estimating Fffluent Discharges. Onee they ave agreed upon, the federal
efltuent limitations are velatively casy to apply. The permit application
iled by an industry musi indicate the quality and quantity of more than
seventy physical, chemical, and hiological indicators of the effluent qual-
itv. "the discharger must indicate it the discharge containg any of the pol-
Gikants in Bxbibit 104 and others which will be added as the toxic regula-
tiotis are passed. The discharges must he deseribed in detail later in the
rermit applivation. The companion list of parameters (Exhibit 10A) is the
ist of speetiic industries for which specific effluent limitations have been
proposed and in some cases promulgated. In the cvent that readers wish
o examine some of these regulations, the list is in the order of the date
the fimitations were proposed in the Pederal Register, :

By July 1, 1963, the goal was to introduce new approaches such as
re-use of waste water and to upgrade ‘municipal plants to handle wastes
from urban runofl and from industries. Secondary treatment is not effec-
tive in treating many industrial wastes. Indeed, the introduction of in-
dustrial wastes into a municipal plant may kill the bacteria which decom-
pose organic wastes. Accordingly, pretreatment standards for industrial
wastes are jinportant i the proposed industry would like to use a public
plint. In essence. the goal of pretreatment requirements s to prevent
new dndnstries from gelting around new source standards by going
through a pablic plant,

As indieated above, 1PA has been slow in responding to the hazardons
waste provisiens of the VAWVPCAA of 1972, About hall of the nation’s major

i
f.
i
i
i
!
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EXIIIBIT 10A

FEFLUERT IDENTIFICATION CHECK LisT
roir INDUSTRIAL DISCHARGERS

» .l’:n':mml'(‘r Jarameter
Neice . Code Name Code

Color 00080
Turbidity 00070 Chromium 01034
Radioactivit: 04050 Copper 01042
Hardness 00900 Iron 01045
Solids 00500 Tead 01051
Anmuncenia 00610 Magnesium 00927
Organic ’ 00605 Manganese 01033

Nitrogen Mercury - 71900
Nitrate 00620 Molybdenum 01062
Nitrite . 00615 Nickel OIOGZ
Phosphorus 00665 Selenium 01 1‘3 7
Sulfate 00945 Silver 01077
Sulfide 00745 Potassium 00937
Sulfite . 00740 Sodium 00929
Bromide 71870 Titanium Q1152
Chloride 00940 Tin 01102
Cyanide 00720 Zinc ()10?2
fFluoride 00951  Algicides 74031
Alumintm 01105 Oil and Grease 005.:’50
Antimony 01097 TPhenols 32730
Arsenic 01002 Surfactants 38260
Barium 01007 Chlorinated 74052
Beryllium 01012 . Hydrocarbons
Boron 01022 Pesticides 74053
Cadmium 01027 Feca Strepto- 74054
Calcium 00916  cocci Bacteria
Cobalt ' 01037 Coliform

Bacteria 74056
Sounc: U.S.177A, Engincering Iform 4345-1. page 2, May, 1971

munticipal disehaocers (those serving 10,000 or more people) did not meet
: 1 , TPA e e Feiie

the July 1, 1077, compliance date. According to an EPA .«nnm,_lhn typi
cal renson was the absence of pretreatment standards. Ji comparison, only
about 16 pereent of industrial dischargers were not in compliance with
their 1977 reqrirements. .
In Fehruary, 1977, the EPA proposed rules for the development of
pretreatment siandards and requested feedback on alterpative reguiatory
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EXHIBIT 108
INDUSTRIES WITH FFFLUENT GUIDKLINES
Prorosen on PROMULGATED

, First Proposed

Industry Date in Federal Register
Insulation, [iberglass : : 1/22/74
Beel sugar 1i31/74
Feedlots 2/14/74
Glass 2/14/74
Cement : 2120074
Phosphate 2120/7:4
Rubber 202174
Ferroallovs 2/22/74
Asbestos 2/26/74
Meal products 2/28/74
Inovganic chemicals 3/12/74
Cane sugar relining 3/20/74
Grain mills 3/20/74
Fruits and vegetables 3/21/74
Electroplating 3/28/74
Plastics and synthetics 4/5/74
Nonferrous metals ' 4/8/74
Fertilizer , 4/8/74
Leather tanning 4/9/74
Soap and detergent 4/12/74
Timber products 4718174

strategies. In addition, the pretreatment mandate has been modified in
1977 and again in 1978 by requiring pretreatment of the previously dis-
cussed 65 pollutants produced by 21 industries.

Effluent limitations are set for each pollutant. The nature and discharge
frecquency of the pollutant will dictate the mannar i which the cflluent
limitation will be expressed. Most of the pollutants are measured as con-
centrations which can be converted into pounds or kilograms. Some
paramnclers are measured uniquely. for example, temperature, plf, col-
iform, turhidity, and color,

Continuous discharges are usually limited by assigning a daily average
and a maximum Joad in pounds of pollutant per pound of manufactured
product. Discontinueus processes necessitale more complex limitations.
The lollowing Timitations illustrate the discontinuous discharge limitation:
(1) average concenlralion is not to cxceed 30 ppm of total suspended sol-
ids and maximum concentration not to exceed 60 ppm; (2) no discharge is
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EXHIBIT 10B (Continued)
INDUSTRIES WITH EFFLUENT CUIDELINES
PROPOSED QR PROMULGATED

First Proposed

Industry Date in T'ederal Register
Crrinie chemicals 4125174
Petielewn refining 3/9/74
Evlilors paper . 5/9/74
[ SRS 5/28/74
>uiy and paper 5/29/74
Seifinnd ’ 6/26/74
Trow aned steel 6G/28/74, 8/21/75
Teatites 7574
Steam clectric stations 1078774
Wond firniture 11/14/74
Pavive and roofing 1/10/75
Foint and ink 2/96/75
Penitee products 4124/75
Oit and gas extraction 8/15/75
Mincial mining 10/16/75
Coal mining 10/17/75
Ore ;:1:'m'ng 11/6/75

pertitted to exceed 100 pounds of BOD more than once a week; and (3)
no eontinuous discharge of a concentration exceeding 100 ppm of total
solicis is to occur over a twelve-hour period.

Diore, it is appropriate to illustrate the impact of the effluent limitations
on existing and new sources. One comparison is belween pre-permit dis-
chavinas and permit limited discharges. A dramatic comparison may be
madio csing state of New Jersey data. New Jersey has the dubious distine-
tion ol ranking first in two indicators of cconomic development: popula-
tich density and value added by chemical manulacturing. Indeed, the
procieciion of chemicals in the 7,521 square miles of New Jersey greatly
exceeds the ontput of chemicals in the more than 1.8 million square miles
comrpriring the eighteen New England, Mountain, and Pacific states taken
togthe,

Fhirythree of the more than one thonsand petroleam and chemical
plants i New Jersey are major water efflucat dischargers. In 1974, the
discharges of BOD and suspended solid wastes from these thirty-three
plants was the equivalent of the treated discharges from a city of about
forr miition people. In addition, these plants discharged numerous toxic
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EXHIBIT 11
DisCHARGES BY TmunTy-THnee Majoi CHEMICAL
AND PETROLEUM PLANTS IN NEW, JERSEY .

™ “(®) @
Parameter Present Dralt Permit
(all in Discharge  Limitations (BY(A)
Ibs./day Net
('\((tpl 'lo\-) Fadl, 1974 July 1, 1977
Discharge, mgd 764.4 N.A. —
Biochemical Oxveen

Demand (BO: ].)) 357,227 34,520 0.10
Total Suspcmled Solids 204,832 30,672 0.13
Total Organic Carben (TOC) 239,306 44,871 0.19
Ammenia 97,830 7,397 0.08
Oil & Grease 86,379 15,670 0.18
Phenals 15,046 163 - . 0.01
Titanium 7,167 1,180 .16
Chromium ' 3,130 316 0.10
Zine 2,980 T34 0.25
Lead 1,315 199 0.15
Copper 1,598 228 0.14
Arsenic 28 2.38 0.02

Souner: Permil .mpln( ations and draft permits.

wastes, some of which are summarized in the .1ccmnpan\‘im, table (Exhibit
L column A)3 By July 1, 1977, the discharges from these plants were
to be reduced to between 25 and 1 percent of the present total (Exhibit
11, columus B and C}. These drastic reductions have not yet been carried

out by all the industries.

A second comparison is between initial discharges, permit limitations,
and new source standards. One of the important industries in resource
recovery is corrugeted paperboard production. The permitted discharges
of an existing plant and allowable initial dischar ges at a new plant are
found i Exhibit 12, The cxisting plant discharges over 100,000 pounds of
BOD; into the Mississippi River. The permit calls {or a reduction 1o
one- ﬁl‘l‘h of the iitial discharge. A new plant would reduce the discharge
to about 1/87 of the BOD; discharge from the existing plant. The total
suspended solids difference is loss, but still substantial,

The U.S.EPA has promulgated new source cffluent standards for most
of the important direet discharges as well as pretreatment standards for

" Water Resources g\ 151

EXMIBIT 12
FrnuENT DISCHARGE BY EXISTING A\l) Nw
CJOMRUGATED MEDIUM FaciLrry, SIC 9631

Existing Plant New Plant
Initial
Existing Permit
Discharge Discharge Discharge
BOD, lbs!c]m'
30-day Daily Ao 100,600 90,000 750
Daily M=, 126,000 40,000 1,500
BODyg, Ibsftor of :
product
30-day Daily A 13Q 26 1.3%
" Daily Ma 164 52 3.0
T8S, Ibsiday
30-day Daily - ¢ 20,800 4,200 2,000
Daily Max, 31,200 8,400 4,000
TSS, lbs/ton of
product .
30-day Daily Avyp. 27 5 4.0%

Daily Moz, 41 1 8.0

v *Aversoe o8 dailv values for 30 consceutive days shall not be excecded.

Sounce: Permits provided by Jack R Newman, chicl, Tudasteial Unit, Permit
Branch. 1.8 EPA Region V. and EPA rules and regulations for " Pulp,
Paper, 2o Paperboard Poiut Source Category, Subpart ¥ —DPaperbonrd
[rom Wt~ Paper Subceategory,” Federal Register, vol. 39, no. 104, May
29, 1671 pp. 18751-18752.

new sources which hope to use public facilities. These are published in
the lederal Regivier and the Environment Regulations Handbook %5 and
are available alorc with expertise in the U.S.EPA regional offices and
some state oflices. The engincers will be able to assist vou with industries
for which ro !x silations exist and industries for which some of the
eflluents have nai heen assigned standards. While you are speaking with
the engineers, v had better find out if any rules and regulations limit
cfluents from e s lagoons and other nupoundmcnt.a on the site. Cur-

rently runofl frum: industrial sites is a controversial question.

New source stndards are available for specific processes. Iff vour study
is long range at e two- or three-digit SIC code levels of aggregation, you
will have to aggr-uate four-digit groups. A reasonable approach is to allow

each four-dlgxt 51C group to represent its pereent of projected share of

Z‘l”voé 'Jal:?/{/\ Tt
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TéWn will build big
water storage tank

BY DONOVAN HENDERSON
Greeley Tribune

Milliken’s Town Board doesn’t want
growth to go in the tank.

Instead, the town wants water — the pre-
cious commodity that is necessary for growth
to continue — to go in the tank, a 2.25 mil-

lion gallon tank.

7 s A recently complet-
MILLIKEN. ed water study done by
engineering firm Tuttle Applegate concluded
that Milliken needs to start storing water.

The town has Central Weld Water District
treat its water.

During times of high usage, the availabili-
ty of water gets pretty scarce.

So the town intends to install a ground-lev-
el storage tank that holds a three-day supply
of water. Once the tank is installed, the unit
will be filled during the low-use hours be-
tween midnight to 6 a.m. Then if demand
from Central Weld users gets high, Milliken
can begin drawing from the tank.

Town administrator J.R. Schnelzer said the
project is in the 1998 budget and he hopes to
have something in place by the end of next
year.

The tank itself will cost about $500,000.
The town will have to kick in another
$300,000 for such costs as land and line in-
stallation to and from the tank.

Schnelzer said the town is negotiating with
three landowners for possible locations.

One prerequisite for the site is that it be
able to handle expansion. “It makes sense to
look at land that accommodates two tanks,”
Schnelzer said.

Milliken’s population is about 1,700 and
growing. The study said the 2 million-gallon
tank should accommodate a population of
5,000 and a 5 million-gallon tank would be
feasible for 10,000 people.

“The 5 million-gallon tank is not really do-
able for the town right now,” Schnelzer said.

He indicated that the improvements in the
town's water system should meet the com-
munity’s needs for about 10 years.
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Colorado River salinity under attack

Get the salt out, That's the Bureau
of Reclamation's goal in seeking pro-
posals by Aug. 7 for up to $75 million
of projects to reduce salinity in the
Colorado River.

About 9 million tons of salt,
much of it from marine shales, pours
each year into the 1,450-mile river
and its tributaries from Wyoming,
Colorado, Utah, Arizona, New Mex-
ico, Nevada and California. The
bureau estimates the resulting dam-
ages at $1 billion annually.

High salinity forces farmers to
switch from high to low-value crops.
And municipal users, who generally
pay hundreds of dollars per acre-foot,
suffer when salts corrode residential
plumbing. Fed up with hard water, vot-
ers in Tucson decided last November to
quit drinking Colorado River water
delivered by the bureau's $4 billion,
335-mile Central Arizona Project,

Meanwhile, Mexico complains that
the river’s salinity at its border reaches
950 parts per million, nearly double
the limit recommended by the World

Health Organization. To mollify Mex-
ico, Title I of the federal 1974 Colorado
River Salinity Control ‘Act resulted in
construction of the world's largest
reverse-osmosis desalination plant,
near Yuma, Ariz. Completed in 1992 at
a cost of $247 million, it sits idle today
because of a dedsion not to spend
upwards of $22 million annually on its
operation. Annual maintenance costs
are still $6 million. For now, the 1.8,
continues to meel its treaty obligation
to Mexico, high as the salinity level is.
At one time it looked like the Yurna
plant was going to be needed soon.
During filling of the bufeau’s Lake Pow-
ell on the Arizona-Uteh border, with
less water flowing downstream, il was
looking like salinity ‘would go right
through the roof in the 1970s,” said
David Trueman, manager of the Col-
orado River Basin Salinity Control Pro-
gram in the bureau's Salt lLake City
office. During the early 1980s, the salin-
ity level dropped hecause of high rain-
fall. But now it approaches 879 ppm at
Imperial Dam, the last dam on the river.

It might be higher, if not for Title Il of
the 1974 act that resulted in the bureau
spending more than $300 million.
Affected states have chipped in 25% to
30% of the cost. And the U.S. Depart-
ment of Agriculture has spent about
$100 million for similar controls.

Projects completed last year include
a $65 million system for injecting briny
spring water with 260,000 ppm of salt
into deep wells in Colorado’s Paradox
Valley. That costs $25 per ton of salt
removed, squarely within the range of
$9 to $60 for the bureau’s other salin-
ity-control projects. They involve lining
irfigation canals, leveling crop land and
using municipal systems rather than
leaky canals to deliver water to live-
stock. The bureau disagrees with those
who contend it would be cheaper to
buy some farmers out.

Congress has voted (o let the bureau
spend an additional $75 million on the
most cost-effective salinity controls. For
fiscal 1997, President Clinton has
requested $5 million to begin.

By David B, Rosenbaum, ENR
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Water too cheap to conserve, prof says

Higher prices
urged as way to
cut use in West

By Joey Bunch

Denver Post Environment Writer

People waste water like it grows
on trees for a very simple reason,
a University of New Mexico econo-
mist told scientists, college profes-
sors and government regulators
Sunday.

It is way too cheap.

Across the Southwest, the aver-
age cost for a gallon of tap water
is less than one-fourth of a penny,
and that price hasn't gone up for
homeowners since 1950.

“Has your gas bill gone up since
19507" David Brookshire asked at
an afternoon lecture at the Ameri-
can Association for the Advance-
ment of Science’s annual meeting.

Water bills should be like cell-
phone plans, he said: People should
pay rates based on the amount

they use and how they use it.
“There is no reason water can't
be packaged the same way,” he
said.
Most people are not likely to cut

back until they feel the sting on

their water bill, Brookshire said.

The average 10-minute shower
sends 15 gallons down the drain.
Denver Water has asked its 1.2 mil-
lion customers to cut back to
five-minute showers during the
drought.

Most people won't cut back sim-
ply hecause the average 10-minute
shower in Denver costs just 3.8
cents,

“The price is so low, you don’t
even pay attention to it,” he said.

A month of showers — at 15 gal-
lons a day for 31 days is 465 gal-
lons a month — cost a total of
$1.16, about the same price as one
16-ounce container of bottled drink-
ing water from a convenience
store.

The price for a month of daily
showers is $2.24 in Minneapolis, in
a state called the Land of 10,000
Lakes, where snow falls almost dai-

“The price (of water) is so low, you don’t even pay

attention to it. . . .

We need to get the price of a

shower up at least over a buck.”

David Brookshire University of New Mexico economist

ly in the winter and springtime
floods are common.

In the arid West, the price
should be even steeper to curb use,
Brookshire said.

“We need to get the price of a
shower up at least over a buck,” he
said.

The reason for low prices is that
utilities in the West set their rates
al break-even prices, not on the
normal economic principle of sup-
ply and demand.

The price of any other staple of
the economy is based on its scarci-
ty, but water bills remain constant
regardless of how much water is
available.

Denver Water and other utilities
tacked on surcharges to curb wa-

ter use last summer, and they are
discussing even steeper prices this
summer.

But once the reservoirs fill back
up, the surcharges will come off.

Brookshire said it would take wa-
ter rate increases between 278 per-
cent and 463 percent to curb con-
sumption, but he doubts many poli-
ticians would stake their jobs on
such an increase.

Roger Bales, a research scientist
at the University of Arizona, fol-
lowed Brookshire’s presentation
with a call for better tools to fore-
cast and measure snowfall, which
provides much of the West’s water
supply.

He said snowpack data, which
takes representational measure-

ments from monitoring stations,
can be off the mark by up to 30
percent.

Scientists also have a hard time
accounting for absorption and|
evaporation as snow that falls in:
the mountains .mells, runs mlo
streams and eventually makes it |
into reservoirs. !

However flawed the tools are for -
assessing how much waler they !
will have, water managers still
must rely on whatever snowpack
calculations they can get each,
spring, he said. '

“There is a tremendous demand
for better information,” he said.

Jill Smits, a physical science.
technician with the Environmental |
Protection Agency Laboralory m<
Golden, offered a $2 solution.

Seated in the audience, Smits.
held up a plastic bucket she uses fo|
catch water in her shower to use:
on her garden.

“We're  always looking [or‘
high-tech solutions,” she said. “But
conservalion is the quickest, cheap—
esl, easiest thing we can do.”
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970-641-2907

3 July 2003
Hand Delivered

President, Board of Directors, Manager, and Attorneys
Upper Gunnison River Water Conservancy District

200 East Virginia Ave.
Gunnison, Colorado 81230

Re: For Discyssion of Long Range Planning
by the District on 10 July 2003

Below are some thoughts from a personal perspective about what could now be/done to develop conditional water

rights held by the Upper Gunnison River Water Conservancy District.

1.

Several weeks ago I provided the District with a copy of my commefits made for the initial meeting for the
reconnaissance study of the Colorado River Return Project or Big $traw. Of particular relevance for the
Board’s discussion of long range planning was reference to a book titled Megaprojects and Risk. It was
published several months ago by the Cambridge University Presy. One lesson from analysis of planning and
implementation of projects is to first identify very clearly and urably what is wanted by way of
performance. Then the project is designed to achieve this perfgrmance at least cost. The authors note that
too often in project planning a “solution” is in search of a purplose.

I also provided a draft assessment of many interconnected issues related to Aspinall Unit Operations. This
included considerations for transmountain diversion from the Colorado - Utah state line supported by the
Aspinall Unit, achieving a more natural flow or hydrographjthrough the Black Canyon of the Gunnison,
meeting flow requirements for recovery of endangered fislyin the lower Gunnison River and in the Colorado
River, allowing for future water development and augmentation projects within the upper Gunnison River
Basin, determining electrical power production, timing, and capacity relationships, providing for Colorado
River Compact obligations, etc. This exercise also suggests measurable performance standards for a long
range planning process.

The Taylor River Canal right was decreed with an array of possible uses, particularly domestic, municipal, and
industrial. The many different kinds of future needs for water in the Upper East River could be addressed by a
small diversion under this right located upstream of Almont, or below the Wapiti Ranch, and piping this water
to the upper East River Valley in effect using a much shortened version of the Gunnison Ultimate Lateral
Project concept presented to the District in the WET Report (1998). For example this would address
anticipated water needs associated with expansion of the Crested Butte Ski Area. Over 7,000 acre-feet could
be provided in a year. Current cost for water based upon the GULP proposal would be around $280 per acre-
foot delivered if the District were to give 12 cfs of its 302 cfs Taylor River Canal water right to a created entity
such as an improvement district which would undertake and operate the project. This cost estimate does
assume the ability of generally burying the 18 inch pipeline along the highway right-of-way. Alternatively,
easements for pipeline placement along the old railroad grade could also be obtained. Also assumed, as in the
decree, is the exchange of water to firm up the supply over a year.

Future protection from downstream calls can be achieved by transfer of storage for the District’s rights to the
Aspinall Unit, as was contemplated in the decrees for the Upper Gunnison Project. This could be doncina
manner similar to arrangements made with the Bureau of Reclamation for Pueblo Reservoir. Even at a cost of
$70 plus per acre-foot per year for storage space this would be much cheaper than constructing new reservoirs
to achieve this purpose. The Aspinall Unit can be operated so as to achieve increased storage capacity at
virteally no cost for 100,000 acre-feet, or perhaps more, if the November and December management targets



THE WORLD IN NUMBERS
WATERWORLD

The global scarcity t_)/ ‘water is
overblown. The real problem
i sanitation

Ear{h is awash with 35 million
cubic kilometers of fresh water.
That’s about 1.5 billion gallons for
every person alive today. The current
effective supply, however, is only a small
fraction of that gargantuan figure. As
the pie graphs at the lower left show,
68 percent of the earth’s fresh water is
locked up in ice caps and glaciers, and
more than 31 percent is buried deep
underground. Less than one percent
of all fresh water on earth is easily
accessible runoff—though even that
tiny sliver represents about 524,151
gallons annually for each one of us.
The world’s water, however abun-
dant, is, of course, unevenly distributed.
The amount of water per capita (usu-
ally described and compared using
the metric system) ranges from a high
of more than 10 million cubic meters
per year, in Greenland, to a low of ten
cubic meters, in Kuwait. As the map
indicates, forty-three countries currently
fall below the internationally recog-

THE EARTH'S WATER
Where it is and where it goes
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| DECLINING U.S. WATER USE —
|

The United States is the third largest consumer of water
in the world; only India and China consume more. In
the twentieth century the amount of water used here
rose steadily and rapidly until about 1980, when it
reached 430 billion gallons (1,900 gallons per person)
a day. By 1995, despite continued economic and popu-
lation growth, overall water use in the United States

| had declined by about 10 percent, per capita use by
more than 20 percent. The drop was mostly due to

increased efficiency.

YEARLY
WATER
SUPPLY
PER CAPITA

Water abundance A
(219,000m’) LOS ANGELES

Water surplus
(3,400-18,999n7)

Water sufficiency
(1,700-3,399n’)

Water stress
(1,000-1,699n7)

Water scarcity
(<1,000m’)

Regional water scarcity
{<500m?)

A Waterstressed megacities

nized benchmark of “water sufficiency™
1,700 cubic meters per person per
year. Twenty-nine of those countries
experience “water scarcity,” meaning a
supply of less than 1,000 cubic meters
per person. Many countries in North
Africa and the Middle East simply do
not have enough water for their citi-
zens. Even some countries with a
sufficient total water supply have
pockets of regional stress, including
areas with large and growing popula-
tions, like northern China.

Although the 6.3 billion people on
earth today use only about 54 percent
of the runoff that becomes readily
available each year, those figures are
expected to rise to 7.8 billion and 70
percent by 2025, This has prompted
dire warnings from scientists and poli-
cymakers about an impending water
shortage. But constructive steps are
being taken to temper demand and
expand supply—and there is room to
do both. For instance, irrigation, which
accounts for nearly half of all water
used each year, is notoriously
inefficient; in some developing coun-

MEXICO CIT¥

A

NEW YORK

A

A

| y BRIO DE JANEIRO

= SAOQ'PAULO
A

BUENOS AIRES

tries only 38 percent of the water put
to agricultural use actually helps crops
grow. Even a proven but not wide-
spread improvement such as drip irri-
gation could drastically increase
efficiency, thereby lowering demand.
On the supply side, building more
dams and reservoirs could expand the
percentage of runoff that is “caught”
for human use; current systems catch
only 12,500 of the 40,000 cubic kilo-
meters of runoff available each year.
And we haven’t really begun to tap the
enormous supply of harder-to-reach
deep groundwater. Today we use only
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. / | THE TROUBLED NILE
. ‘ Many rivers in the world are being depleted and fouled by
Thoy \ overuse, particularly for irrigation. The Nile is a prime example.
Ly | f | More than 90 percent of its natural flow is drawn off by farm-
¥ | ers or industry, or evaporates from the surface of reservoirs. MOVING “RIVERS" IN CHINA
%N ‘ ) Sqn[g‘ta small pomog or: the :tl'ver EH?ZUD f!ovi:lng-llnto lITet d In an effort to bring water to drought-prone
- | i ef lnglr_raneang_zmd !te' FI)O '°: ('?h 088181 elaw s ??hu g ‘ northern China, the Chinese government is
CYI = |d|zerr‘§ and mhusdla_ v:;a; o h josdme ruelo ed digging three giant canals to carry water
{ ot "’:r' o ‘ffe nite ; I?tf;s. gﬂi}attzn, i i from the Yangtze —the world’s third largest
| evadpor?!tmnd e s? b Gdt 5 ho cgalfo ; Callpfn .8 s;ma river. The canals will each stretch more than
| and polluted amount, if any, reaches the Gulf of California, 700 miles and will eventually carry 12.7 tril-
g —_— e —_—— - lion gallons of water—enough to supply
" z X i i ¢ | NewYork City with water for more than a
g o quarter century—each year.
® [ : SR
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‘o } THE DESALINATION OPTION
WATER ‘
p— PROBLEMS Y o Taking the salt out of salt water is expensive.
_ ; e Desalinated sea water costs $2.50 to $16 per
\NEIRO @ [nsufficient drinking ® ! 1,000 gallons (versus $.50 to $2.00 for the same

water (>50% of W A~ | S
0 population without >, A
safe drinking water)

amount of conventionally treated water in the
United States). Only the oil-rich countries of the
arid Middle East rely on desalination for a sub-
stantial portion of the water they consume. Kuwait
{which gets 51 percent of its water through desali-
nation), the United Arab Emirates (16 percent),
and Saudi Arabia (four percent) lead the list. The
United States desalinates about 332 million cubic
meters annually —less than one percent of the

@ Insufficient sanitation ‘
(>50% of population
without modern ‘
sanitation)
|

600-700 cubic kilometers of easily
accessible groundwater annually,
whereas estimates put the amount of
total groundwater in the earth at
something on the order of 10 million
cubic kilometers.

The fact is, dirty water presents a

WORLD RESOURCES INSTITUTE

much greater and more intractable

problem than water scarcity. About
e e e ;

two fifths of the world’s population
lacks access to modern sanitation.
Unsurprisingly, sanitation problems
display a distinct geography: rural peo-
ple suffer more than urban (approxi-
mately 80 percent of those who lack
access to sanitation live in rural areas),
and poor countries suffer more than

SOURCES: WATER FOR PEQPLE, WATER FOR LIFE (UNESCO, 2003); THE WORLD'S WATER:

2002-7003 BY PETER GLEICK {ISLAND PRESS, 2003);

wealthy ones. In India and China

THE AGENDA

water it uses.

together more than 1.5 billion people
live in areas without sanitation facilities.

One of the world’s leading pollu-
tants is human and animal excrement.
Many countries dump raw sewage into
their water supplies; poor, predomi-
nantly rural nations are often unable
to clean this fouled water before peo-
ple use it for bathing, cooking, or
drinking. Afghanistan is worst off: 87
percent of its population lacks access
to clean water. A number of African
countries —including Ethiopia (76
percent), Chad (73 percent), and
Sierra Leone (72 percent)—are not far
behind.

Dirty drinking water causes wide-
spread illness. More than two million

E/

people die each year from waterborne
diseases, which are almost entirely pre-
ventable. The great majority of these
deaths come in developing nations,
among children under the age of five.
Cleaning dirty water and prevent-
ing its myriad consequences is not
easy. Sewers to remove fouled water,
treatment plants to clean it. and hospi-
tals to treat those sickened by water-
borne illness are expensive. And
African and South Asian countries,
which suffer the most from dirty
water, are generally the least able to
build a clean-water infrastructure.
These nations don’t have a shortage of
water; they have a shortage of money.
—JEN JOYNT AND MARSHALL POE
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Comparative % Inflows to Blue Mesa Reservoir .
(based on 1985 report which measured flow in these inflows)

Gunnison River - 57% :
Lake Fork of the Gunnison - 19%
Cebolla Creek - 17%

Soap Creek - 8%
West Elk Creek - 5%

Critical Elevations

Blue Mesa ’

By December 31:-7490 feet for reduction of icingf problems
By May 30: aE léast 7450 feet for boat access

Morrow Point

Cannot go _below: 7147 feet for tour boat purposes
Crystal

Maximum elevation: 6755 feet

Full pool at bottom of spillway: 6756 feet

With 5’ of head over spillway: 6761 feet

With old dock, cannot go below 6738 feet
With new facility cannot go below 6738 feet

Crystal Creek Campsite: 6765-70 feet (location of vault toilet)
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WEST

TABLE 4.1
- Transfers

Type of Transfer

Change in ownership
Change in point of diversion
Change in use

Change in systems operation
Out-of-basin diversion

Primary Process for Transfer

Voluntary
Involuntary

Primary Market Forces for Transfer

Government

Local

State
Executive
Legislative
Judicial

Federal
Executive
Legislative
Judicial

Affected Parties

Rural communities
Support services
Erosion of tax base
Loss of natural resource base
- Agriculture
Remaining water users
Reallocation of rights
Ethnic communities and Indian tribes
Ethnic communities
Indian communities

Agricultural maintenance and expansion
Other

/WL “.,CE—J

ASSESSING WATER TRANSFERS AND THEIR EFFECTS 113
Factors to Consider When Assessing Potential Water

Environment
Instream flows
Recreation uses
Fish and wildlife
Hydroelectric power
Water quality
Damages to water users
Human health
Ecosystem effects
Ecosystem protection
Endangered species
Wetlands
Riparian habitat
Estuaries
Urban interests
Intrastate transfer constraints
Tax-exempt status changes
Federal taxpayers
National economic concerns
Windfall profits
Other water rights holders
Junior rights
Senior rights
Loss of flexibility

Nature of Effects

Economic (national/regional)
Lost revenue
Lost opportunities
New revenue
Environmental
Instream/fish and wildlife
Recreation
Water quality
Wetlands
Social
Rural communities
Municipalities
Other

Si_On of the various scenarios. The committee supplemented its inter-
Views with reviews of the appropriate literature and the expertise of
Individual committee members. The case study approach has both
Sfrquths and flaws. Its greatest strength is the honesty of the dis-
Cussions; its main weakness is a necessary brevity and lack of depth.

.Sou?cez National Research
Council (1992) Water Trans-
fers In The West, National SR,
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Ch5—ConrmnaunpMmernlanﬂNonmmemMclr‘vﬂlcs - 187
186 « Management of Fuel and Nonluel Minerals in Federal Land 9

ments.” Generally, these economic mineral resources (called “‘reserves’ when discoy-
ered and delineated) represent mineral concentrations that are much higher than the
crustal average, although for some minerals the lowest grades (degrees of concentra- lternative sites although physically
tion) currently considered economically workable approach the average crustal con- 4 “where you find them' only in the s_unsc lha_l a lernire s n.onminnral resources,
centration.” Extremely high capital, energy, and environmental costs make it highly vailable, are of generally lower qunl_llv and higher pr ‘-1;iclly “where you find them."
unlikely, barring a revolutionary technological breakthrough, that common crustal ?mmu‘;ﬂ (.]t' uniqueness, are, unlike mineral relsmnl'r:esl. s‘ L. Haver, 0 generally
rock will be mined for its mineral content in the foreseeable future. in (Lo-sensc that alternative siles are not available al any -

accepled formula exists to identify uniqueness.

mples include watersheds and aquifers, potential hydroelectric pow-

SHermplIieR S agricultural land, and white-water rivers.

a S 5 2 Cl n nomic miner al d(.'pl)‘-. ils, are
e }
0 3 u
I'hus, many nonminer | resource like curre “Y COl

Nevertheless, a large supply of mineral resources is physically available in con-
centrations substantially greater than the crustal average, which, although nol cur- b. Value luable use of
rently economical, could conceivably become so with possible increases in price or ad- . oremise that mineral activity is always lhe mos! valui e
vances in technology, or both. In the past, such developments have been responsible ; The ln"ﬂ's“-m[hm’ = ,r widely accepted. It was based or:gmall_y on the :1)9 i
for the conversion of substantial quantities of previously uneconomic mineral re- & a tract of land is no longer “:ncayl“-sur[nce mineral deposits in relation to i Minc. :l-
sources into reserves for production. For example, most of the current domestic pro- value of hig?l-%;rade """“,m.-'.]l land values of the arid, remote, and u!‘P“P““"“‘ wes
duction of iron and copper comes from previously known low-grade resources that ly low or m.;}nmal oy m"u sets of factors undermine this premise.
were uneconomical to produce until new mining, processing, and transport technol- ern regions. Today, however, its being discovered today are of much
ogies were developed.* Extensive subeconomic resources of hydrocarbons and alumi- Firsl, many, if not most, mineral (iepnsﬂsl ' em%nenl deposits discovered in the
num are known to exist in oil shale and clays, respectively, that could be developed lower grade and are located at g::eatcr i.inpth liln!!'l_“:‘ ““‘n the high-grade surface de-
given the appropriate economic, technological, and political conditions. past. They are thus more ﬂxpenswclln !;md :::\:'l{:l]:\(;{ m‘anv deposits being discovered
Similarly, increases in price or technological advances could lead to the develop- 1 posits formerly developed. .‘\s]u ri?g:p:)‘:‘ig worked in the past.
ment of synthetic minerals. the use of less expensive subslitute minerals, exploration iy today is lower than Y SIS . h mineral side of the balance
for deeper hidden deposits, or the mining of mine wasle piles or garbage dumps (non- i Second. major changes have nccurrcd_ on ; l(f ;?él:minul'ﬂl resource stocks (such
fuel minerals are never destroyed, but rather are recycled or disposed of after use, or sheet. For example, today almost all the consumable N sull of the increase in demand
dispersed as trace elements in the air, land, or water). E as limber, forage, game, and water) are ;ﬁ;;—fﬁ;z;c from which they are obtained.

5 g
Thus, the location of economic mineral deposits is determined by prices, markets, ] for such resources and thn:dectusti 1

3 in population and the economy.
[ technology, and time in addition to geologic factors. For society as a whole, the devel- brought on largely by growth in pop

" it esses, together with
opment and production decisions for a particular mineral deposit are not simply “this Furthermore, increased understanding of e(;:ﬂ‘i’g:lc:‘d:‘dp;:;recialion of a host of
deposit or none' but rather *this deposit or (eventually) a (possibly) more expensive 1) shifts in private and social values, has led l(_:r{'eczsis a large and growing demand for
lower grade, more deeply buried, or more geographically remote mineral deposil, 2) y nonconsumable resource uses apd vulut.:s. !e:'e in 1076, there were close 10 10 mil-
synthetic mineral, or 3) substitute mineral.” j various types of outdoor recreation. T:.; '“:;,l:'i%m;! Park. \"\'eﬂ over 2 million people a

The situation for nonmineral resources is in some respects similar to the situation | lion visits to the F;real bmqkyYMzeu;];ll:?jaﬂonal Park. These and other national parks
for mineral resources, and in some respects dissimilar. In contrast to the nonfuel min- year visil Yosemite \{'allcy m -39 1 and esthetic value.

5 : high recreational and es )

erals, which theoretically at least can be recovered and reused, some (but by no means clearly have a very hig . _ al ecosystem provides stocks of
all) nonmineral resources are subject to permanent loss. Examples include endangered Besides recreational and esthc‘hf: valucb.’a;li!‘c';‘:mwh '“ was estimated in 1967
plant and animal species, scenic landforms, and historical and archeological sites and fish. animals, and plants for scientific study dn(l rbcing d(;veloped are obtained from
objects. Others, such as wilderness, may take so long to recover, once disturbed, that 1 |h;;{3pprnximalelv half of the new drugs currenﬂy S o or g fir viral diseases
their destruction is, in a practical sense, irreversible. Still other nonmineral resources £ | botanical specimens.” For example, very r(-("r.:,n Y~s' Jonge.* The genetic diversity pro-
recover or can be restored within a reasonable period of time at acceptable cost, anal- T | was developed from the nuclcnsifies of a Cari )bz?nnlzﬂl pr;mlical benefits as well as
ogous to the recovery and reuse of some mineral resources. ‘ vided by ecosystems thus has immediate substa
Many nonmineral resources are at least as limited in physical supply as most min- longer range evolutionary Mpociopes.

1 i S servi roduce ‘ﬂnbih‘ﬂ benefits
' - : i Vi clions or rvices that p
l l | 3 ) - : ’ :' : ’ : lll" An CCOSYSle also pro ides fun tion:

£ ; : anti use:
— S wilhout any necessity for direct intervention o1
*H.). Barnett and C. Morse, Scarcity and Growth: the Econom-  (1976).
ics of Natural Resource Availobility (1963} 1.F. McDivitt and G #Caok, note 20, at 670; DOI Task Force Heport, noto 4, al 14-16.
Manners, Minerals end Men 10-12, 72-78 [rev'd ed. 1974) |. “MeDivitt snd Manners, note 20, al 39-48, 72-78; see ibid.. at
Tilton, The Future of Nonfuel Minerals 4-23 (1977} Cook, “Limits 128 [sulfur) 148 [nickel)
to Exploitation of Nonrenewable Resources,” 191 Science 677

urce: PFSice of Taet aolo Assess “CC‘\EE-O;"?) . . =
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t of Fuel and Nonfuel Minerals in Federal Land

These f i i
clingl £ nulril:;l‘cl:;m:;‘sg Ltllg;ude the E{bsnrp[mn and breakdown of pollutants, the c
fiaiica ofu Falsros gk sa:‘;ﬂ of ﬁl‘;ﬂ- the degradation of organic waste. the mua..{ﬂi
i Sl i ofssl in the air, the regulation of radiation balance and
sty uar&ar energy—the functions, in short, that maintain clean
st ['bf; and a balance of creatures; the lunctions that m; l |
. fiber, energy, and other material needs for survival.” e

Estimates of the i i

i puri}ti.c\::::e of Lus‘_t a pfhrhon of these lunctions include $83.000 per acre [

o e S:lafl;lle f:-se}:jc::'cu:i]f]unctit;)ns Gl'du wetland (not lnking.m:cou;ll‘uf. uc;hz:

B | reduction, carbon ioxide fixalion, oxygen releas
pport) and a minimum of $784 per acre for the ground :‘:',alcr :l::?r:;c ::ig::

bmdinE. water purification and streamside fertilization functions of a Georgian river-
i ; . sps >
l ' 1 I fertilizat f ti faG Bi i

Finally, apa .
rt fr ;

wsiaiie Pl"eszrvmio‘:r:_-,?ny direct use or tangible benefit, many persons attach a val
fesoured ta the Gittizg . option, for themselves or others, lo view or use a_ ul e
demand™ valiig is demlnt:- ]tUS:eIZ Enm?: that it is there. The existence of such I;n --ur;;!ue
S stra their willi ; on
tion and conservati gy illingness to give money to n 5
s v rvation organizations, which use the money to ¥ § ature preserva-

utors never expect to see themselves.* y Praleci razources most

When all th i
e mutually consislent
h consumable and
S L : and nonconsumable nonmi
T e !l;[::!‘:::t::fel\;u;;honary vatltue(s’aucuiugical functions, and ?1?:1::{;)];:
are consider h in A
- m— : , the value of the E i
o mineral res 5
the tract us'ei - l;l;‘;s;ihﬁd by the temporary and permanent lusscs‘in ;3?1::1(:? “}
TIATSR AN S e 1{a—l would result ltrum developing the mineral rcsnurtc':rva
i e mef ofa lsecure domestic mineral supply is added lo the riv-LlS‘
el s ::1:1::1 producer. An obvious example is a low-grade spurr:.(‘:
Lofack o8 poa Iow-gm;jeyrh ,nggr. A more ct._mlruvursinl example is an actual :-;nlr;.ll_
i e m(:;;y Ce:um dfepnls_ltli‘nu highly scenic mountain r;mg;z ""‘TI:.‘I;
s 2 se, of a higher value for the mi :
oprou s : e mineral reso 4
o source use, even though a rich mineral resourc eigh the
resource values in most areas. P TRRORS LS

The di i ;
estimﬂtad-'ﬁ::{g;;gﬁ{l}ancl?g mineral a_nd nonmineral values should not be unde:
conilidlogtes: forutofy rmulas can be given. Each case, each site is different Thrt;
command. Some nnnmingt':;)nmmera! resources vary widely in the aCCEDlHnCE- the:
e i ks tI:iescium:e values are calculated by established methndz
b landds ard fuhes rcsmﬁ" 1050 for the commercial value of agricultural and graz-
having reasonable sciem-rccs' thers are valued by methods still being developed {)ul
$83,000-per-acre vnlunlioln];l::cii CCOSIUmIC bases.—g,g,‘ ibee Jaee 16 Cal(;ulal'e the
cestain wetland. [Soc footngle 2.5., on the water purification and fisheries function of a

The valuatio
n becomes more diffi
! : icult and m jecti
R i _ ore subjective when th i
e upon recrealional use : i ooy
- _ N se and especiall / i
e » e pecially so when esthetic ilde
ons are laken into account. Greal Smoky Mountain N-lliun;:??’ ‘Vﬂd;r-
= : @ al Park, fo
Westman, “How Much Are Nature's Services Worth?™ 197 r

Science 860, 961 [1977).
*Ibid.

" ::nmll. wote 23, at 780-781
“Krutilla and Fis The E Vi
T isher, The Economics of Notural Environments

 orier e

y

. 5—Coordinating Mineral and Nonmineral Aclivities = 189

/i——/—’—’—"‘

@, would clearly command a very high value, but the value of a remote scenic
area, an area of unconventional beauty, or the preservalion of an option cannot, al
present, be quantified in a way that wins agreement. Indeed. it is likely thal such

valuations will remain highly subjeclive and rooted in much larger value systems.
n the United States have

Nevertheless, it is clear that the values of many people i
been changing in favor of nonmineral resource uses as opposed to particular mineral
onsible for increased withdrawals

activities. These changing values are partially resp

of Federal land from mineral activity that, together with other restrictions, are making
it increasingly difficult to explore for and develop minerals on Federal land (see sec-
tion G). This trend may have serious adverse consequences on the domestic mineral in-
dustry and, after a deceptive lag of 10 to 20 years (during which lime currently known
and available mineral deposils are brought into production bul few new deposils are
discovered and developed for eventual production), on the U.S. mineral posture in an
increasingly tight interna

tional minerals environment.

exampl

4. The Land Management Dilemma
basis of exisling informa-
tion. This will almost always be d the mineral resources of a
{racl, as most mineral deposits, unlike almost all nonmineral resources. are hidden
beneath the surface. One of the principal goals of Federal land management. there-
fore, should be to improve such management by obtaining better mineral resource in-
formation.
But mineral resource informatio
which is both costly and risky. A single mineral ex
search for only one mineral occurrence type can cost several tens of millions of dollars
and yet stand an 80 percent or greater chance of failure to discover significant
mineralization (see chapler 2). Clearly, neither Federal land management agencies nor
private industry can afford to obtain mineral information that would be adequate for
each once-and-for-all, mincrﬂl—vcrsus-nonmincral land use decision.™ Unless practical-
ly every cubic foot of land in a particular tract has been excavated and analyzed, we
can never be entirely sure of its mineral content. Land in Arizona once classified by
the U.S. Geological Survey as not known to be mineralized was later found by drilling
through the overburden to be underlain by major copper deposits. and many ore bodies
have been discovered in areas previously explored and rejected by others.”
e-and-for-all, minerul~versus—nunmineml

land use decisions based on inadequate knowledge of the mineral resources is to leave
the land open to mineral exploration so {hat the existing land use designations can be
constantly reappraised in the light of whatever mineral information is produced. Bul,
given the risks and costs of exploration, private firms will invest in exploration only if
they are given reasonable assurance that they will be allowed to develop any mineral
deposit they discover. If such assurance is provided, the land use decision has been

snning must proceed on the

Land management and ple
cficient with respect 10

n can be obtained only through exploration,
ploration project involving the

An obvious allernative to possible onc

—_—
=glailly, “The Problems of Cenverling Resources 1o Reserves.”

Hesource Information for Eco-
Mining Eng. Japuary 1976.a1 1.34.

E—
msee 0. G Herfindahl Natural
nomic Development [1969)
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By JACK COX
Digreene Poat Tha™ iy o L

The Teller Counly asse=ssor, m 2 lesl casw
thal promases Lo st op a whirlpool of contro-
versy, 5 attempting to kevy property laxes on
water rights owaad by a private ll;'fl:pcr.

Assassor Larry halleeberger sald he im
posed] the tax under a section of the Colarado
Constiiution that permils taxation of all proper
1y that sn’l specilically erciudind — ciuding,
presumably, waler rights oblaisesd lor commer
clal perposes

If epheld In court, the action woull sel & pre-
cedenl thal could mean milllors of dollars In
new reverue for counlies all over Uw stale —
and much hgher tax Wlls for enerey Nrms amd
olther larpe mdustrigl users of water, such as
the Adolph Coars Co. and CFAT Steel Corp

e outcome worlda't affect municipal wa
lor Strcts or borna (iIce aEriculiural usaers,
whose waler nahis are exempled lrom Laxalion
by Colorado law

“*There are places In e slale where Lhe
neghts 1o the waler under a prece of land may
excerd Lhe valus of the land Meell™ Kallen

berper il

i seems nypocrilical o, om (e one hana

recigintio waler as the mos precious commedl
iy In & semiand stale. and on the other, fall 10
lax 11 as we would other spoculat et
ments.

Rallenberper descmbead Lhe lack of laxation
as » “sghady for nonagncultaral develop
menl Hi =alled Tor Lhe jrassm ol a2 law 1o
rutre e repstration ol sales of waler rnights
and Lo JUAROTIAe Laxes on Lhe

—

¢ concepl of taxang waler nghts has been
discususd previowsly, bul Kalenberper 5 be
berveel o te the [l couply assessar (n Colo
radn (o put inlo pracuce A first-term Demo
cral whe has boen a affllce siace 1878 be s
rothing (o lose pollicaly, for he lSn'l runniog
(o re-election thas fall

Hal Simpenm, asststiant stale engineer in the
Diviston ol Waler Resoerces, said only a small
percentage of Whe wialer nghls i Lhe stale
would be subject Lo such a tax

A water census taken ia 1874, Simpson said
showed (hat roughly B0 percent of the 5.2 mi
Boa ocreleet avallable for coasumplion each
year was allocated lo agriculieral and mensc
pal mses, which coukdn't be Laxed

Most of the remalning amounl was lat o

evaporalion, leaving only abodtl IEL000 acre-
feet foc provale comimercial pse

Assessor’s Test Case
Taxes Water Rights

‘Speculative Investments’ Targeted

Fut that figure could rse, Simpsan added, as
energy firms buy ep ranchers’ waler rights for
such projects as coal slerry pipelines and od
shale processing factlitles

The Teller County assessment, which seeks
payment of abost §11,000 in taxes on the nghts
to M5 acre-feet of waler, was upheld by Lhe
counly commissoners, siting as the Teller
County Board of Equalization, aller a aring
kast month. It now appears headed for Lhe Calo
rado Doard of Assessmonl Appeals, and 19 af
mos! certain 1o be pyven to the Colorado Su
preme Court lor a [nal decison

The waler righls in question are owned By
Darrance Smith, a Colorado Springs resident
who developed Westwood Lakes Estates, » sulby
division of about I8 bhomes nmear Woodland
Park

Kalesberger said be esimaled the aclua
value of the rights at §1.000 per acre-fool, 2 NIE
are he termed “conservalive' 1a view ol o of
ler tha!l Seith made 1in 1707 1o =edl ke Enkdin
{0 the (own of Wondland Mark [or 5700 00 —
roughly £2,000 per acre fool

An acce-fool B e vwnkime of waler which
woull cover anace o B |!rp*!‘. ol o= ool 11
peactilly describedd a8 the amount needed (0
hhi'\i!ld-rJllL..l ol lour (o5 vne yieat

smith appealed e assessment. conlend

Al Lhe heanny thal the counly was Irvine 1o

exact a "'confiscatory LAX™ that weull cost b
more 0 pay Lhan be could gel as ncome fror
Ihe properis

Nt Rallenderyer <2aid Im o ey A
Wedaeslay that! the g r non e of 1he reh)
shoualdn™ make any dilference. "I so8 swn &
house, you sULl have 1o pay your property Laxs

even Il vou move away anmd doan’t reat n fer 2
vear,” he saud
Smith also wgoed Us! the asseisment

amountiad o “"doubie laxation nee bath Als
land and the waler nghts would be Lnxs

He maialamed that the decision lunded down
last year (o the Joha |usten case made the land
asd the water enderneath i Irseparable lor Lax
parposes

Kallenberger, however, s e Huston case
appied only o waler from deep endernsroum|
aquulers, and nol to tridulary ground water like
L2al on the Weslwood Lakes property
evenlually Dows into the South Matie Rivi

lustos, o Deaver lawyer ami peologist. had
ad claim W vast amounis ol -.an'.'z[:;ﬂ} wdler in
bedrock formalions A special water jedee dis
missed Huston's clasms, bul ruded 1hat he per
soma owming the lands above such wulers coull
apply lor nghls 1o lhem

whieh
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for Blue Mesa Reservorr are rised accordingly. These targets were set o avoid ice jams upsteam but
casements upstream of the reservorr were acquired decades ago in anticipation of ice jams and flooding
Additionally, the current practice of releasing water 1n winter months to achieve a Second Fill of Tayvior

Reservoir changes the thermodynamics of the reach between Taylor and Blue Mesa Reservoirs i a manner
that reduces the potential for 1ce jams to occur

Cooperation to provide a more appropriatc natural hydrogmph to the Black Canyon of the Gunnison River
along with call protection could result from partnening wath the Uncompahgre Valley Water Users Association
(UVWUA) 1o support construction of a run-of-nver power hydroelectne power generation facility at the werr
diverting water to the Gunnison Tunnel diversion. An example of this concept was provided in the WET
Report. This example specifically references and is based upon the re-licensing application and federal
environmental impact statement prepared by the Federal Energy Regulatory Commission for the Pillager

Project of Minnesota Power and Light (FERC Project 2663-04, 17 October 1997)  The opemting hesght for

this power plant 15 20 feet and niver flows are comparable. Based on the FERC esumate for a replacement cost

and the cost estimates for the AB Lateral Project, such a project would now cost around $2 million While

operations can sccommodate and promote a more natural hydrograph through the Black Canyon, such a run-
of-nver electncal power generating facility could provide a small revenue source It might/also commit both

the Distnet’s and the UVWUA's water nghts toward development 1n & manner attracting federal funding
]
atsistance

[

/

Within the Upper Gunnison Basin, the District could help existing water users cope with dry vears, when they
occur, by improving imgation efficiency. Research on buned dnp or weep systems *_-tlll'u\n their durability and
pracucality  The objective s to apply water when needed only within the root zone .'_;"r'nd have a dry surface and
no water lost below the root zone. With the piping buned 14 to 24 inches, trmiory successiully produce hay
and fornge with 2.5 acre-feet or less of water applied per acre imigated. While somé reports have indicated a
cost of around $800 to $900 per acre (o install this technology, @ more reasonable cost esumate would be
$1,500 per acre  This amount does remuain less expensive than now constructing reservoirs and canals such as
described in the District’s decrees. For example, the far end of the Ohio Creek Canal with a capacity of 129

cfs would be 20 2 feet wide at the lighwater line, 10 feet wide on the bottom and 3 4 feet deep a1 high water

Should the Distnct provide additionsl water to irngators or assistance with investmenis in UmgAnOn
technologies, this commitment of public funds should be made with the provision that the whole of the
benelitting property be placed 1n o conservation easement, that waler cannot be sold ofT from the property. and
that existing water rights be fully used when water 1s plentifisl in wet vears to retun existing water nghts and to
sustnin npunan yegetution o rec ||.|'_*--|_- _11]|ll1|:r‘- In soime situabons s O |:||_‘+‘|, 1 or weep Ty h,r"!HS} five
irrigation is reporied o have been so much easier and res

ol the propeny

urred so much less water that water nghts were sold

For example, this 1s contemplated along the Front Range as a source for Waler 1o support
e Uy r,'||.1:1|'|1|:r1t

shauld more information on these thoughts be helpful, please contact me

Respectiully
Ralph E Clark 111

10 othoms
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Pends Flow Requirerments Though Black Canytm
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 doubt Colo.ina
ought, butit’s not
yrst state has seen

i
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The trees tell Connle Wood-
yuse an epic story: Parts of Colo
ydo are suffering the worst
rought in more Lthan 300 years
Annual growth rings of ponde-
psa pines reveal that stream
lows in some Front Range water-
heds are lower this year than at
any time since 1685, accordIng to
Lhe Boulder tree-ring researcher.
That's two years before Isanc
Newton set forth his laws of mo-
tion and seven years before 20 al-
leged witches were executed In
Salem, Mass.
And even that is relatively re-
cent history when it comes to Col-
orsdo's struggle with drought.
The Anisazi civilization bullt
smali catchment basins and anir-
rigation system in the Four Cor-
pers area between ALD. 800 and
1200 and mnoy have been forced
by drought Lo abandon e aren
by 1400
But 2002 more than holds s
owm onthe hMastorie scale
“¥ou're looking ot one of the
driest — If not the driest — years
i 500 or more years,” sald Wood-
house, who specializes In
drought studies ot the University
of Colorado and the National
Ocennic and Atmospheric Ad-
ministration
Tree fings allow researchers
such ns Woodhouse Lo look back
Lo & Ume before min guuges, ther
momelers and strewn -ow mond
trs. In sernlarkd areas such os
Colorado, molsture la often the
limilnit factor for tree growth
uod varutlons In rng width re
lecl year-Lo-year chunges In
avallghle molstur
Becnuase trees such ns plnes
normally produce 4 niew growth
ring eseh year, L 18 poasible Lo
count hack from Lhe present and
determine the ciimate condl-
tions thal prevalled in a speciiie
calenidar year centurios ago
Wondhouse used Wiin tech.
nigue, called dendroclimetology,
o onpare 2002 Colormdo
stream Nows — wong the Front
Tange arned Just wesl of the Contl-
nental DiWide — Lo other drought
yonrs. A few of her comelusions
o This yonr Ls ane of the Ave dr-
est yourn since 1060 vlong Lhe
Blue River north of Bilverthorne

Erickson
WO T RN MEW

Studying the Colorado drought record: Connie
pine at the University of Colorado Institute of Arctic and Alpine
Woodhouse is analyzing the sevenity of the current droug!

more than 300 years.

#

tershed
m Clear Creek 18 Dowing lower
1:_h]_-:; '.,'!l||_j' ’h[u:, ot ..j['l'_i' Lime Eince
1885
® Boulder Creck and South
Boulder Creek are lower Lnis
yenr than ot any time since 1685
“These treex are nol raln gaug
&f or thermometers, bul Lhey pro
vide o pretty fmithfal climate
regord, espectally in Lerms of the
dry exctremes,” Woodhouse sald
Stnte Cllmatologist Roger A
Plelke 8r., however, Rt guite
rendy to nseribe epie proportions
Lo this veur's drought
It depends how you  defne
drought, which Colormdo [oc-
tions you study, and what voari-
ables you consbdier, sald Pelke
*We're In oa serioas droughit,
Dt Ita it on  unprécedonted
drought, and every place in the
stale is not st the siume level of se-
verily,” he gald
“Connie does pacellent work,
and It ooudd be thit the Roulder
Créck watershod has had n mu-
perextreme drought, but you
Canl  extrpolate thal state-
wite.* said Pelke 0 nrofsssor of

rado State University, “Becaouse
that’s apparently not the cases.”

Colomdo State researchers
Just finished looking at precipilo-
tion records (rom eight Colomdo
weather stations scatlered
across the state, They eximined
annuil recards back to 1040

The statlons they studied are
In Gmnd Lake, Omnd Junction,
Montrose, Del Narte, Colorado
Bprings, Rocky Ford, Alron and
Rassler, south of Denver near
Chatfleld Reservalr

AL Ave of the elght weiather sta-
tlons, the perod om Sept |1,
2001, through Aug. 21, 2002 was
drier than any comparable per-
od since 1940

Bul it three of the slallons —
in Orand Junetion, Montrose
arl Kasaler — there hiive been
several September-thirough-Au-
gust periods drier than the one
we Just endured, Plelke sald

In Cirnnd Juncilon, for exam-
phe, Lhe driest wis from Bepe. 1,
1065, to Aug, 31, 1068, when Khe
statlon recelved 418 Inches of

precipltation,
e s Vomeanth  reckoe]

Woodhouse examines a piece of ponderosa
Research in Boulder on Sept. [7.
it by studying tree-ring records dating back

™l

., .-r,;-
L

RS § &

- B LT A

Western Slope cily received 554
inches

The Colorado State ressarch
ers plan to extend thelr study
back to the 1030s to see how the
2002 drought compares Lo the
Dust Bow! years, an era from
which most of the Wesl's lange
federnl water projects sprng.

The stole wos struck hard dur-
Ing the Dust Bow] and the 18604

“1 think this s probably the
worst drought since the 1880
but It hiasn't been as long- berm ns
aoame of the others — at least not
yiel,” Plelke sald

Experts at the Nathonul Cllimst-
ic Data Center have a gloornier
view ol this year's drought than
Pleliko

Caolorudo was one of alx stales
that recorded Lhe driest Beplem-
bar through August period since "
national records began (n 1805,
the center nald. The others were

Normth Carolina, Hl.r'lnlu, Utak,
Artaona and Nevwda

Newsoomi or (J00) 4805128 Mo
B R A T LTy " ——
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Business and water
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Everyone knows industry needs oll, Now people are worrying about water, ton irought-ridden Australia have lived under
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Car taxes in China

Taking another road

China finds a way to cutcarimporis without offending the WTO

ESS thar a maonin after losing its first
lepal dispute with the World Trade

China has intn
|

Orpanid inon lWToD
duced & new ax thiat will ac

ally wanted, anly by

vieve much
nl whal itangu
ariothery route. Moteover, i11s a “green
g Who ¢ thint?

For the past few yoars | hina has

il abject i«

imposed aspecial 25 ,tanlf on imported
CiE parts, rather than the usual10%,1f the
narts made up more than hall of the
wahie of 8 vehicle. (Imported new cars

are also subject to a 25% (arifl) This was
o encaumge [orelpn carmokers 1o use
more local suppliers and reduce imporis
But Ametica, the European Union and
Canada areued that the tarlff was agnst
wrer rules. n July the wro, based in
Geneva, apreed

China may vetappeal. In lhe mean

time, the governmen t has found inothes
duce the How

imports, Or Avrpust 13th th

Wiy 1o 1 I &% peEnsive

oMoty

povermment announced a new green -

thx bt sl

yer 15t The new

On 3¢picm
inx it meant 1o reduce

| I"'.l"l'r"'l il T

me into el
[uel consumption

gather than lurther nusing the tax

tax—twice the previous lewvel, Cars with
enpines between 3 and 44 litres will be
wxed at 26%, up from15%. The tax on the
crnallest cars, with engines smaller thani
titre. will fall from 3% to 1%, The 8% and
10% taxes on other cars will not change.
The governmaent says the new lax will
encourage a shift to more fuel-efficient
cars. It will alsa help Chinese carmakers,
as they tend to make cars with engines
<maller than 25 litres, Foreign carmakers,
which make maost of the cars with larper
enpines. will suffer. Imported large
engine cars achieved re cord sales-prowth
in the first half of 2008, increasing by
16%. 1o 80,700 units. Imports of cars with

+litre engines grew by more than 50°,
and imports of sport-utility vehicles
were up 7%,

But there were signs of
even before the new 10x Although the

a "-.I:I:-'.I\.'l 'il T

Chinese car market bucked the global
trend in the first half, b
and tumbling stockmi

ELS ATE now
putting buyers off. Overall sales are still
EXpects i i rise this year by 810%, but
this is half the level predicied at the starf
strugeling

afl the vear, and far less than struge

fuel which increased by almost 20%1n foreign carmakers were hoping fot
une. the government is taxing gas-g China's new tax is canny. It cuts fuel
ng cars. By an an N C0IT ] use, reduces imports, benehts local car
most such cars are foreign-made malkers and may help to improve au
Cars wilh engin: pacit it guality It alsc prevents amy moic pesky
han 4 i1 wi wrineura d il calix lrom bLEneva
* Wl ! fem true depender N water. | | I
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4R pending on er acqulsition and I
treatment, and on the cleanup of wasle Withdrawal symptoms
e fng By o ey : hoice. Ellon weild asle wit ol ket et L))
Chemical in Ching is working with Len
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Jaguar Land Rover

Now it’s personal

Despite hard times for the makers of g
cars, JLR is happy under its new owner

HEN Ratan lita Iaimed ownership
f Jaguar Land Rover JLRI from Ford
W the first visiis hem ydi

innearly june, one
[AET muSeum «af the

was tn the Jaguar heri
British frm's old site near Birmingham
Il Mr Tata recalled th it his fa
al s nrst
Mo --'.l", Ao
¢ [ather’s a

k the chanr

The 7i-year
ther had bought one K R1S00
sparls cars in the lare 1940°
the qul.;'--1|r1|..i|‘-|-‘ (o dig oul h
TR R {al

onglomerine

{er [ram the archves

man of the Indian industrial
for a spin inasimilar cas I wa

personal touch that b

¢ ihe kind ol

Tracitior

steeped car frm, and 1S new owner hopt
will characterise their relation:

Those relalions may unaer | Ay
tect. When Tatan Motors bougnt JLk |
shout $2 bhillion, it o leed lilee & poodd i
Thanks to Ford's transiormmatiod I Lar
Raver. 1L had made pralit U 1 m i
1007 With 15 well rece d new n i

loan, 1 XF., EVEl Jaguar i perennl
lossmaker under Ford ! furr
thi ner into profit. in i nirst guart
thils vear K rang uj i I $421
wt T n [ i i nha
lor maker ol | | [ |
A menca fet [retr i oAl 54 1
i i b art utility vel na T
en tallenn mom | ! r k
e fell | i i rial
Ia eoming demand in Ru 3 1L
{ China fup by Mo
|i| {thie ppn Lan { § i 1
TR aniy | nwer i i
than in 2007 But JLe's new boss, Dav
Srmith. acknowled hat 1 nd h
al 1l [l will be mucl WLl Lai
Rover's production is being [ i by

g0 lepending onthe vebicle n 0

v lurther waorry 1or JLs Higbitenin ]
vimnmental rales in most of 15 big mar
feets In Burog rovukeet TN I
winge more than 10 gran { OOy pe

kilomyetre ik ppe lkely o (ece hnancia

péenalties by 1003 jee IS pacticularly o
J el s bl COw perlonmmer o the diesi
laguar X-Type, which emals d im. It
WIOITSE | the Ransg F I ([a] L BR" rn- 1., kil
Wperchis | # [ hiuel il 114
BRI i HTEH INTL 1 ik L
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ountoin meadows are an important forage resource
for the livestock industry in western Colorado. Al-
though these meadows are used pnimarily for hay produc
tion and grazing of livestock. they also provide food and
habitat for wildlife, delay retum flows to streams and rivers
through irmgation, and are aesthetically pleasing, which
15 imponant for the tounist industry. Forage production
from these high elevation grasslands has been improved
over time by installing imgation systems (primarily flood),
addding fertilizer and manure, and seeding improved plant
species. Retumn flows from the flood irrigation practices
provide a pathway for the added mutrients to reach adjacen
waters. Withou! proper nutrient and grazing management
ol thevse meadows, the potential exists

1o tmpact surface water quality. To

address this tesue, two studies were
conducted in the Gunnison Basin of
western Colorado dunng the 2000 and

2001 tmgation sensons (White, 20002},

Monitoring Study

Ihe ahjective of this field scale

study wag 1o monilor waiter ity

ol iragation inflows and returm lows
trom three flood irmpated mountain
meadows in the Gunnison Basin that
Feemd different levels of fermlization and
LFEimE management { Whate e al..

2NMEY. Sie 1 was motatio illy grozed

lrom Iate October to mid Mav and
P'-|--'-1|'|.-H1_. tertilized with o IMIMmOonium Mrean
phosphate ( 18.46-0)
from late Octot

Sile 2 was prazed

wr 1o early June and unfer-
|-|!.'i_'li__ mnd Sate 3 w

whitly o i

1S grazed for differemt lengihs of ume
Ying numpers of animals from mid October 1o mid
May and fenilized using various formulations of nitrogen,
phospharus. and v | i

ALl three sites were haved i late
July or earlv Angust

e 3 returned the highe

A1 amouant of nearly
ents

all consti-

measured, Sue | was intermediate in expor., and Sie

T ! I}

= Fanxed lowes nexpon. Dissolved axs Fen comncentirn
tons i retum Bows from all three sites declined aver the
Irmgation G

on. But niver samples were never below the
standand, demonse ming re-aeration. Total suspended solids
Geclined quickly and remained at spproximarely 10 mg
scond half of each season, with ﬂ"!&
e ughest levels, inflows having infes=
- ind retum flows having the lowest '|¢ﬁ-|!.

MlES were

L 1||I1-u:_-'||n'.|'. the
waminles haw g il
Mediaie levels

Adl '|h1l.“'|;

vedimeent sinks doe 1o the vegetalive

by Joe Brummer
Research Scientist/Scholar (1

[
N g

MOUNTAIN MEADOW MANAGEMENT:
POTENTIAL IMPACTS TO SURFACE WATER QUALITY

filtering capacity of mountain mendows. Conversely, total
dissolved solids trended upward from very low levels early
in the season 1o maximum levels of approxmmarely 300 mg
L' lnte in the season. All three sites were sinks for nitrogen
because of plant uptake throughout the growing season
The potential for impacts to surface water quality appears
to be greatest from fecal coliform and phosphorus addi-
“{-,n,_h,\ seasonal elfect was detected Tor fecal coliform,
with more movement from meadows in the mitial fush of
imgation compared to the rest of the season (273 versus |1
efu 100 mL! water), At fertilized sites (| and 3), reactive
phosphorus domimated as 70 percent of tolal phosphorus in
runoff, while only 30 percent in return flows at the unfertil
ized site (2) was as
reactve phosphorus
The small amount of
reactive phosphorus
in retum flows from
Sile 2 was due 1p the
absence of feniliza
non, creating conds
tions lor a phosphorus
sink. Comparing data
from this study (o data
collected 20 venrs
previously revealed
phosphorus has
increased from 0080
oWl me L' in

surface water runod|

TR R rhehile

Use of appropriate best
management pracrices can
source pollurion

reduce etfects of nonpoint el this <study
-|l“.','|.'r'.LrH.‘-| 4 need [or prachces Iocused on |

tecal coliform abiement. specilically.
proper nming and applic

thosphons gndg
aniual soil testing.
atvn rntes of ferilizer. and ap

proponte grazing management 1o Keep hivestock aw ay Irovm

rerirn Mow witers during ITTIERION e recommended

Eertilizer Runoff Srudy

Based on resilis from the monitonne stucds

10 4 need to reduce phosphorus unoff
study was ¢

)| O

v that pointed
tcontrolled ploi
onducted 10 investigate the cffecrs of fertilizes
an overland flow water gualiry ( White

'E mountun mesdows hay focused
e bay yields with lintle regar
_‘ﬂ-‘ thix paetice. Mono
101 1-52-0, N-P.K)




was applied at the mite of 40 kg phosphorus (P) and 19 kg

nitroren (N1 ha " 10 an lm;~1lﬂll MOoUntain mchdow near
Gronmison. { olorado in the fall (O¢t. 16), carly spring (Mur

g (Apr. 23). Overland flow water was

20), or late sprin
applied 10 ¢ swh plot for one (1) hour in late April with grab
"n.lflirlll."‘- of runotl jaken lor determunation of BFoth N oand il

concemranons

Application of MAP ferilizer in the Fall sigmificantly
reduced concentrations of reactive P and ammonmium N
(N Lrrigation averiand ow compared with carly or Lae
spring fertilizaton (Fig. 1), Reacuve P loading was mine 1o
almost 16 times greater when fertilizer was applied in the
edrly or late spring, respectively, compared with i the {all.
ammanium N followed a similar trend with early spring
loading more thin 18 times greater und late spning loading
mare than M times greater than loads from fall-fertilized
olons. Losses of 45 percent of the applied P and more thian
17 percent of the N were measured in runoff when lertil

tzer wos apphied un the lote spring

Previous studies have documented yield advantages for
mountain meadow hay production when fertilizers are

applied in the fall. Coupled with results from this study,
mountain meadow hay producers should apply fertilizer in
the fall. especially P-based femlizers, 1o improve hay yields,
svoid economic losses from loss of applied fertilizers, and
reduce the potential for impacts 1o surface water quality.
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ADMINISTRATION UPDATE/WATER RESOURCES

U.S. Geological Survey/Warer Use

The U.S. Geological Survey (USGS

1268, March 2004), The report prese

piled similar national estim
informanon abour reo

TN OF nalion
use = public supply, domestc. imen
o on total water use lor JOHN).

Qn trends

United States remains tawrly siable

e USGS repon stales thar in 2000
stable since 1985, which may be o si
uscers lor the Naotion nre power rener

Wiler 18 rising, but not taster than po

ules every five years since 195(),

lollowed by more
i waler use lrom 1950 10 2000

socoramng 1o the new repon

) has released a repon,

“Estimated Water Use in the United States in 2000 {USGS Circular
CALS consistent and current water-use estimates by source and by stare.  The USGS has com-
This senes of water-use reports serves as one ol the few sources ol

al trends in water withdruwals.

The report provides information on eight categories of water
non, livestock

« Squaculiure, industnal, mining, and thermoelectric power
¢ detailed discussions for each ¢ alegory

De spit

It contiuns a sec-
The final section prescnts a discussion
populanon and increasing clectncity procluction

C frowimng Willer use in the

Amencans used 408 billion gallons of water per day,

a number thut hos remained fairls
en that conservation (s

warking. In the repont, USGS researchers Tourel

that the chief warer
agnculiure and public warer wupply

The repon also finds that the personal use of
'S preny Eood news 1or the nation that des

faLon,
putanon .:|~j|1.."'|_'

piie the i reasing need fog
water, we have been able 1o Mamtun our con umption at fairly stable Jevels for the past 15 yeuars,” says USGS Chiet Hvdrologist
Robert Hirsch. Iy shows that advances in technoloey in Umgialion and power Leheration aliow us 1o do more with lesgs wWaler
Power gcneralors make up 48 percent of the usage (witl Irawals |F-.‘i'__'.:-’.-lr 15 34 percent of the todal and public SUPPLY 1 that
selivers water 10 homes, businesses. and INQUsIres ) accounts for 11 percemt ol duily water usage. delf-supplied industrial users
Lvestock, mining, aquacuiture and domestuic wells. 1aken together,

Wil quantity of water withdrawy

. Witl
hermoelectric power witly

AR .‘.-._ C 54

inwills accounted (or 48 perce

ALTOUNt [or seven percent

1
1

i thermoelectric power for 2000 way an estimated 195,000 Meald. or L |
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Golorado: scarce water in a thirsty state

commodity every bit s valuable and treasured as the ore mined by some of the state's earlie
astern Plains 1o the lneh-mounton desert of the Westem .‘_‘nin{l“_ L..'f-.'H;-_' with more and more cil
vinler as snowpack before it begins flowing downhill in the spring. The state has eight major

intain or topographical boundinies. Here is a look at how Colorado’s rivers flow
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in Coloracdo
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'DAMS: Rehabilitations could increase storage capacity for reservoi

r_ Continued from Page One

slorage projects in the Gunnison
River Basin, according to the Col
orado State Engineer’s Office,
which monitors water availabili
ty, Dows and storage throughout
the stale,

As of Aug. 20, the Stale Engi
neer's Office reported thal 198
dams across Colorado are re
siricted, meaning they need to be
fixed or rebuilt, mainly for safety
reasons

The cost to repair or rebulld all
198 projects is still being studied,
Al this point. officials are still ex
amining  which projects  arc
worth rehabllitating, The tolal
amount of storage avallable In
those 198 projects adds up to

142050 acre-feet, according lo the
alale Engineer's Ofllce. An acre
oot 18 equal to 325 851 gallons

The State Engineer's Office
classified 45 projects across Colo
rado as "recoverable storage with
reasonable repair/rehabilitatlon®
with o cost to Mix them of 810
million,

The State Engineer's Oflice
classiled the 45 rocoverable
storage projects by basin. There

"It seems to me the drought is hitting everybody,
and | think everybody's going to look at these
options very, very seriously.”

In Pueblo and Turque
PeServoirs,

The third list Includes n
projects — such as the Big Str:
a4 proposal to wiler fn

ROBERT WARD
Colorado Water Resources Research Institute director

are an estimated recoverable
7,750 acrefeet In the Colorado
River Basin, and an estimated re
coverable 240 acrelest In the
Gunnison River Basin included
in those projecls

With the rehabilitation of those
45 prajects, Colorado's reservoir
storage capacity could Inerease
by an estimated 25,000 acro-feet,
according. to the State Engineer’s
Ollice

In this drouglt vear with
record low precipitation and
dwindling supplies of stored wa-
ter, there are basically three op-
tions as far as projects are con
cerned, sall Robert Ward,
director of the Colorado Water
Hesources Research Institute at
Colorado State University

First. there's the list of old

projects that need to be fixed. The
198 projects across the state thal
have a combined 142850 acre-feet
of storage capacity fall into that
category

"I think it oughta be our first
priority,” suld Wayne Schieldt,
division engineer for the Gunni-
son River Basin. Schieldt said fix-
ing exisling projects Is more cost-
effective than embarking on new
projects, because of thelr re
search, study and start-up costs
However, officlals Mirst must de
termine which projects are cost
effective to rehabilitate

The second st Includes exist-
ing projects that could be expand-
© to hold more water. Giicials
with the US. Bureau of Reclama-
tlon are looking at this option In
the Frylngpan-Arkansas Project

the Utah state line back (o |
Continental Divide. The Colora
Water  Conservation  Boa
agreed to move ahead with
study of the Blg Straw in Jul
with an estimated cost of as mu
as §500,000. Appropriations cor
mittess In the state Legislatus
still need to approve the use
those funds.

Ward sald the drought wi
mast likely prompt waler user
and oflicials across Colorado U
look at all three options, and ther
wall [or precipitation.

“It seems to me the drought s
hitting everyvbody,” said Ward,
“and | think everybody's going (o
look at these options very, very
seriously.”

“I'll almost bet that some com-

bination of taking care of safety
Issues (at restricled dams), ex
panding reservoirs that exist and
bullding new ones will be whait
happens,” Word sajd,
]

Erin Mcintyre can be reachid

via v-mail at emcintyre@gids.com

FIGHTS: Western water law is simple: First-come, first-served

»  Continued from Page I‘.InE

other Western states.”

This vear his skills are in de
mand like never before, as dwin
dling streams leave willer users
fighting for every last drop under
the Western states’ complicated
water laws _

T‘nn:r are senlor water righis
and Junlor rights, Water e-n.urlj
with water judges and even wales
relerees. ol

I's all meanl to help sort out
who gets how much waler - ”‘.{
in tines of drought, who doesn
gl ang :
it “Now, neighbors tend to lght
mare” said Gregory Lj’t‘h.‘m: ‘.u
water judee in southwestern Co
grailo, “They're oul there fr m
ing thelr land wying lesporately
to pet the water they're ontitied
i When they fiest ket |nto et
they're hopplng mad ‘

The basic tenet of Westerm wae

ier law |5 simpleé! First-come,
first-served, or “Tirst fn time, st

inright.” In other words, the first
person o divert waler from o
stream and put 1t (o good wse |s
entitled to that water regnrdless
of subsequent clalms

The Mirst person to stake a
claim i= the “senior appropria-
tor.” with the most senjor water
rights. Those who come later are
"junior appropristors.”

Vater rights can be trans
ferred, sold., even rented. In the
Denver orea, necording to Bucha
non, water rights sell for $4,000 to
S1Z000 per acre-lfout, the RSO
of water It toles to cover ono icre
oni (ool deey,

U5 3 unlguely Western tenol

"It all started with the miners
in the Gold Rush period.” sald
David Getches, o woler law pro-
fessor ot the University of Colo
rado. “The frst ane to get o the
pokd could develop the gold. They
treatied water the sume way, The
{irst one to stake a clalm on water
got the water.”

In the East, water righls werp
determined by land ownership

e ——————— e

People who owned Lind next to a
stream or [ake had a water right.

while more than 200,000 claims Lo
Montana's river basins are under

The Eastern system. nlso con
slders waler communal property
and requires sharing In times of
drought, everybody cuts back

Nn‘._:u: In the West: “first In
Ume, Orst in right” takes prece-
dence even during dry spells

That's when things get compli-
cated — and contentlous.

“You have this situntion in
drought where some people with
waler rights get no water at all.”
sl Getehes, "There ape nire
Wiler rights existing on a stream
than there s waler "

“The value of waler is shown
by the amount of offort people ane
willing to take to acquire it " said
Ken Boegles. o state engineer
charped with managing watop
use In southwestern Colarado
"We do,have vieloncs threatens]
sometlmns. "

Severnl stales pre roviewing
the syatem. Idnho courts are st
Ing tarough 170000 clalms 1o wa.
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TABLE 6-2: Conceptual Water Treatment Alternatives Operations and Maintenance Costs

Treatment Alternative - 230 MGD
1 2 3 4
PARAMETERS UFINFIUV CISILSIFIUV CISIFINFIUV LS/FIUV
Pretreatment ($/yr) $13,400,000 $12,500,000 $10,900,000 -
Advanced Treatment ($/yr) $38,900,000 |  $26,000,000 $38,900,000 $28,100,000
Post Treatment ($/yr) $14,900,000 $9,300,000 $14,900,000 $9,300,000
Residuals Handling ($/yr) $700,000 $5,300,000 $2,200,000 $5,100,000
SUBTOTAL ($/yr) $67,900,000 | $53,100,000 $66,900,000 $42,500,000
SUBTOTAL ($/kgal)* $0.81 $0.63 $0.80 $0.51
Treatment Alternative - 460 MGD
1 2 3 4
UFINFIUV CISILSIFIUV CISIFINFIUV LS/FIUV
Pretreatment ($/yr) $23,500,000 | $24,700,000 $21,000,000 -
Advanced Treatment ($/yr) $76,300,000 [  $51,800,000 $76,300,000 $55,900,000
Post Treatment ($/yr) $29,000,000 |  $17,800,000 $29,000,000 $17,800,000
Residuals Handling ($/yr) $1,400,000 |  $10,400,000 $4,300,000 $10,200,000
SUBTOTAL ($/yr) $130,200,000 | $104,700,000 $130,600,000 $83,900,000
SUBTOTAL (¥/kgal)* $0.78 $0.62 $0.78 $0.50
Treatment Alternative - 630 MGD
1 2 3 4
UFINFIUV CISILS/FIUV CISIFINFIUV LS/FIUV
Pretreatment ($/yr) $33,800,000 |  $37,000,000 $31,200,000 -
Advanced Treatment ($/yr) $113,700,000 |  $77,700,000 $113,700,000 $83,800,000
Post Treatment ($/yr) $43,000,000 |  $26,200,000 $43,000,000 $26,200,000
Residuals Handling ($/yr) $2,000,000 |  $15,400,000 $6,300,000 $15,300,000
SUBTOTAL ($/yr) $192,500,000 | $156,300,000 $194,200,000 $125,300,000
SUBTOTAL ($/kgal)* $0.76 $0.62 $0.77 $0.50

* $/Kgal is the cost of treatment operations in dollars per thousand gallons treated.

Capital cost opinions are based on preliminary identification of major equipment and conceptual flow diagrams.
Residual storage ponds have been calculated assuming a 3.5 ftyr evaporation rate and construction of 6’ deep
lined ponds at $5,200 per af. Capital costs listed in these tables include only direct construction costs. Indirect
costs including engineering, legal, financial, are included in the overall project cost summary tables presented later
in this chapter. The costs presented in this report are preliminary in nature because equipment selection and

engineering design activities have not been performed.

Alternative 1 is the highest cost alternative and is used to compute total project cost in the rest of this chapter. This
approach provides a potentially conservative estimate of treatment costs considering that one of the other
alternatives or a completely different treatment process may be selected in future studies or in final design.
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Multiple alignments were developed in each corridor between the diversion and delivery points. The following
sections provide general descriptions of the alignments and the specific issues that affected the alignment
development. The alignments are shown on Figures 6-1, 6-3 and 6-5.

North Corridor

Alignments in the north corridor head north from the diversion point towards the Demaree Canyon Wildemess
Study Area. The alignments diverge around both the west and east side of the Wildemess Study Area. The
alignments include tunnels through the ridge on both sides of Douglass Pass and then continue down drainage
draws where they meet between Rangely and Meeker. The alignments in this corridor must travel as far north as
Meeker in order to allow passage around the Flat Tops Wilderness area.

Once the alignments reach Meeker they generally follow a power transmission line east and slightly north. These
alignments also stay just north of the White River and Routt National Forests, which was not a driving criteria of
the alignment selection, but would offer some benefits in permitting.

Near Dunckley the alignments diverge and present several altematives to get to Kremmling. Some of the
alignments follow the railroad, highway and power transmission corridors, while others follow minor roads.

Once the alignments reach Kremmling they generally follow the State Highway 9 corridor past Green Mountain
Reservoir to Silverthome. The alignments then follow the State Highway 91 corridor to Climax over Fremont Pass.
The alignments would branch at Climax traveling to both the South Platte Basin and to the Arkansas Basin.

The South Platte Basin alignment would tunnel through Mt. Democrat for delivery into Platte Gulch, whichis a
tributary to the South Piatte River.

The Arkansas River Basin alignment would continue along the State Highway 91 corridor and discharge into the
East Fork of the Arkansas River.

Central Corridor

Alignments in the central corridor begin at the diversion point and head generally east towards De Beque and
remain north of the Little Bookcliffs Wilderness Study Area. The alignments vary from the |-70 corridor between
the diversion point and De Beque. The Bookcliffs are the first major obstacle encountered. The topography
generally rises in elevation to the east with increasingly deeper washes along the base of the Bookcliffs. The
alignments include tunnels through the Bookcliffs and then continue towards De Beque where they meet up with
the I-70 corridor again. The topography is decreasing in elevation from the Bookliffs to De Beque. Near DeBeque
the alignments diverge into a northem and southern set of alignments.

The northern set of alignments within the Central Corridor continue along the I-70 corridor toward the Grand
Hogback between Silt and New Castle. At this point the alignments travel southeast to avoid the hogback and
Glenwood Canyon. Alignments through Glenwood Canyon were not developed due to the rough terrain and
congestion that would require extremely high construction costs. An alignment through Glenwood Canyon would
not significantly reduce the length of pipe needed, but would allow a more gradual profile and eliminate the need
for several tunnels. Future studies could consider an alignment through Glenwood Canyon, but a great deal of site
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investigation to quantify the impacts of congestion and geotechnical issues on the project cost would be required.
Alignments to the north of Glenwood Canyon were not evaluated due to the rugged terrain in this area.

From a point south of Glenwood Canyon traveling in a straight line mostly east and a litle south would take the
alignment straight to the delivery points. However, this straight line would cross through the Holy Cross Wilderness
Area. Therefore, to avoid the wilderness area, the alignments generally travel back to the I-70 corridor near Eagle.

East of Eagle the alignments vary from the I-70 corridor to allow passage through Beliyache Ridge. The
alignments follow Brush Creek to a tunne! through Bellyache Mountain and then head back toward the I-70
corridor east of Edwards.

The alignments continue along the I-70 corridor to Mintum with relatively gradual rise in topography. At Mintumn the
alignments head southeast along the US Highway 24 corridor through Redcliff and Gillman to Eagle Park. The
stretch between Gillman and Redcliff includes a very narrow canyon that would involve some difficult construction.
An existing railroad grade that may not be in use may provide a possible alignment. A tunneling option may also
be attractive to get through this area. Additional study would be required to optimize passage through this area.

At Eagle Park the alignments split heading southeast for delivery to the South Platte River Basin and south for
delivery to the Arkansas River Basin. The South Platte Basin alignment would travel to the Climax Mine site and
then tunnel through Mt. Democrat for Delivery into Platte Guich which is a fributary to the South Platte River. The
Arkansas River Basin alignment would continue along the US Highway 24 corridor with a tunnel through
Tennessee Pass and deliver to East Tennessee Creek, which is a tributary to the Arkansas River.

The southem group of alignments in the central corridor generally follow Plateau Creek toward Carbondale. The
alignments then generally follow the Roaring Fork River to Basalt. Some alignments continue along the Roaring
Fork toward Aspen while others follow the Frying Pan River towards Ruedi Reservoir. Both groups come together
and head east towards Leadvills, where deliveries can be made into the Arkansas River basin. The alignments
continue east through the Mosquito Range allowing delivery to the South Piatte River basin.

South Corridor

Alignments in the south corridor travel southeast along the I-70 corridor from the diversion point to about five miles
east of Grand Junction. The alignments then travel south toward the US Highway 50 comidor. The alignments
follow the US Highway 50 corridor toward Delta staying north of the Dominguez Canyon Wildemess Study Area
and south of the Adobe Badlands Wilderness Study area. The alignments diverge around the north and south of
Delta.

The northern alignments travel along the State Highway 92 corridor to Paonia. The alignments then trave! south of
the Oh-Be-Joyful Wildemess Study Area and north of the Fossil Ridge Wildemess Study area toward Crested
Butte. These alignments offer two basic passages around the north of the Fossil Ridge Wilderness with a northern
alignment heading straight east just south of Taylor Park Reservoir. Two alteratives are identified for travel
across the Sawatch Range. One includes tunneling and another option includes traveling over Cottonwood Pass.

From Crested Butte another alternative travels to the south, then up Taylor Canyon and tunnels through the
Sawatch Range to join the other alignments described in the previous paragraph.

All of these alignments remain south of the Collegiate Peaks Wildemess Study Area and head toward Buena
Vista. At Buena Vista the alignments would discharge into the Arkansas River and continue towards Antero
Reservoir allowing delivery into the South Platte River Basin.
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Back near Delta, the other southem afignment follows the US Highway 50 corridor to Blue Mesa Reservoir.
Several alternatives are evaluated for passage around the south of Blue Mesa Reservoir. On the east side of Blue
Mesa Reservoir the alignment diverges to the north and meets up with the previously described northern
alignments in this corridor.

Other alternatives continue east along the US Highway 50 corridor south of the Fossil Ridge Wildemess Study
Area and then travel northeast with delivery to the Arkansas River just south of Buena Vista and ultimately
delivering to the South Platte basin near Antero Reservoir.

Along each pipeline alignment approximate ground elevations were identified and a ground profile of the alignment
was created. Pipeline diameters were chosen to maintain fluid velocities at approximately six feet per second. The
rationale for the selected fluid velocity and the affect of reducing pipe diameter and increasing fluid velocity is
discussed later in this report. Table 6-3 summarizes the pipe diameters and corresponding fluid velocities
analyzed for each project delivery capacity.

Table 6-3. Pipe Diameter and Fluid Velocity

Project Delivery Capacity Inside Pipe Diameter Fluid Velocity*
(aflyr) (feet) (Feet per second)
250,000 8.5 6.3
500,000 12 6.4
750,000 15 6.1

*Based on providing project delivery capacity over 50 weeks during the year

Pump stations and hydropower facilities were added as discussed in Chapter 2. The pipeline alignments include
large changes in elevation, which result in large variations in operating pressures ranging from 0-600 psi. For a
given pipe diameter, the cost of the pipe varies with operating pressure. Hydraulic grade lines were computed to
determine required lengths of pipe for each pressure rating. Headloss through the pipeline was calculated using
Mannings equation with a friction coefficient of 0.011 which is a typical value for polyurethane lined pipeline. Lining
alternatives are discussed later in this chapter. The operating pressure in each section of pipe was determined as
the difference in elevation of the hydraulic grade line and the ground profile. A minimum pressure of 10 psi was
maintained in the pipeline. The quantity of pipe in each operating class in 50-psi increments was summarized from
the hydraulic calculations in order to allow costing of the pipe. Example profiles representative of alignments in
each corridor are shown in Figures 6-2, 6-4, and 6-6.

For the purposes of this reconnaissance study, the use of welded steel pipe has been assumed. Welded steel pipe
is manufactured by shaping steel plate to form a cylinder and welding the plates together. The most efficient
method of constructing steel pipe is with a machine that bends the steel plate in a spiral manner and welds the
seams together. This method is currently utilized by most steel pipe manufacturers for pipe diameters up to twelve
feet in diameter and steel plate thicknesses up to one-inch.

Several steel pipe suppliers were contacted during the study to identify manufacturing issues associated with this
project. Most suppliers are currently capable of producing spiral welded steel pipe up to 12 feet diameter with
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thickness up to one inch. Most suppliers indicated they could likely build machines to spiral weld up to 15 feet
diameter, thickness up to one inch.

Thickness over one-inch would have to be fabricated from stesl plates and would require a greater amount of
fabrication. The additional fabrication would cause slower production rates and handling issues resulting in
increased cost and delivery times. During the development of the alignments effort was made to minimize the
amount of pipe required that is greater than one-inch thick. This is accomplished by adding pumping stations and
hydropower facilities in order to reduce the operating pressure.

Future analysis should be conducted to further reduce the amount of pipe with wall thickness greater than one
inch. One possible method to accomplish this would be to utilize higher strength steels, which is a common
practice in the design of oil and gas pipelines. However, this tends to reduce the ductility of the stee! making the

P
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11 pipe stiffer and can degrade the longsvity of the lining. The concept of installing two smaller paralle! pipes should
12 also be evaluated as an altemative for the thicker wall pipes. The installation costs of pipe would be higher, but the
13 cost of the pipe itself may be lower. This analysis is discussed in later chapters.
14 The following assumptions were developed from data provided by the pipe suppliers and were used for calculating
15 the cost of bare steel pipe including raw materials, fabrication and a small allowance for fittings, assuming
16 alignments with mostly gradual direction changes.
17 o Calculate cost of steel using $0.20 per pound.
18 o Fabrication for spiral welded pipe equal to 2.2 times the cost of the stes!.

(}W 19 o Fabrication of steel plate into “pipe cans” (thickness over one inch) equal to 2.7 times the cost of
20 steel,
21
22 There are several options for coating and lining steel piping for this application. Polyurethane linings are higher in
23 cost than conventional cement mortar lining, but may result in lower friction losses and possibly reduced scaling
24 potential. Reduced friction losses would reduce power consumption and/or pipe size that could have significant
25 cost impacts. Cement mortar applied in the factory would add significant weight to the pipe, creating additional
26 handiing and shipping costs. Field application of cement mortar would be feasible and coal tar might be an option
27 for lining as well. Analysis for this study is based on polyurethane lining and tape coating as a conservative
28 estimate. More detailed cost-benefit analysis should be conducted to identify the best alternative. The following
29 unit cost assumptions were utilized for the lining and coatings.
30 e Polyurethane lining (AWWA 222) - $1.75 per sq ft
31 » Tape coating system (AWWA C214) - $1.60 per sq ft
32
33 During discussions with steel pipe supptiers, freight was identified as a significant issue. For the larger diameter
34 pipe, custom designed trucks would be needed to haul the pipe to allow proper clearances and permitting for
35 travel.
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1 Supptiers indicated that it may be cost effective to construct a pipe fabrication plant somewhere on the western
2 slope to reduce the shipping distances of finished pipe. Timing would require about 18 months to get a new plant
3 online. The new plant would require rail service to deliver steel and typical industrial 480 Volt, 3-phase power
4 service.
5 Costs are based on shipping from less than 500 miles. This would allow pipe to be shipped from several existing
6 suppliers or a new manufacturing facility. Pipe could be shipped from farther away, but may add cost to the
7 project. The following assumptions were utilized for the unit costs for shipping pipe based on data provided by
8 suppliers and are shown in Table 6-4.
9 Table 6-4: Pipe Shipping Costs
Diameter Shipping Cost per Foot based on Pressure
(Feet) 0 - 300 psi 300 - 450 psi 450 - 600 psi
8.5 $8 $10 $12
12 $13 $19 $25
15 $19 $27 $33
10
11
12 Effort has not been made in this study to identify the appurtenance items that are typically required on this type of
13 pipeline. These items would potentially include the following:
14 e  Miscellaneous vaults
e In-line valves
16 e Air and vacuum valves
17 o Cathodic protection
18 o  Piping identification
19 An allowance of five percent of the total pipeline construction cost has been added to each alterative to account
20 for these items. Surge suppression systems for pipeline protection have been included with the pumping stations.
21
22 A baseline installation cost is initially calculated that would assume relatively easy pipeline construction. This
23 would include enough access for construction, minimal rock, minimal groundwater and a cover depth not to
24 exceed 10 feet. More challenging construction conditions are discussed in later sections of this chapter.
25 A typical unrestricted section showing the pipe trench and construction area is detailed in Figure 6-7. Construction
26 easements for each pipe size are as follows:
27 o 8.5 feet diameter = 210 feet
28 o 12 feet diameter = 230 feet
29 o 15 feet diameter = 250 feet
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I Trench excavation assumes that sidewalls will be constructed at 1:1.5 slopes. Areas required for stockpiling have
2 been calculated assuming the piles will hold at 1:1.5 slopes. Unit costs for installation were derived from industry
3 standard data, and input received from several contractors. The following unit costs are estimated for each pipe
4 size and comprise the total baseline installation cost estimated for the construction:

5 o Pipe excavation has been estimated at $3.20 per cubic yard
6 ¢ Inorder to be conservative, it has been assumed that imported material will be required for pipe
7 bedding. Import material (assuming a squeegee, sand and fine gravel, type material) placed and
8 compacted has been estimated at $23.50 per cubic yard. Future studies, if conducted, should
9 evaluate processing on-site materials which could reduce the material cost and reduce spoils

10 disposal costs.

11 o Pipe installation, including setting and joint repair, has been estimated at $73ffoot.

12 o  Welding is a function of pipe thickness and diameter. The composite rate of $0.35/ft/inch

13 diameter/inch thickness was utilized. This assumes an average length between joints of 40 feet.
14 o  Backfill of the native material including compaction has been estimated at $1.80 per cubic yard.
15 A

16 Due to the large number of altematives and the long lengths of these alternatives, effort has not been made to

17 identify the costs associated with conditions that differ from the baseline installation case. These conditions would

consist of the following items:

o Construction area less than the typical

20 o  Excavation of rock

21 e  Groundwater

22 o Existing infrastructure (pavement replacement, surface restoration, etc.)

23 o Stream, canal or utility crossings

24 An allowance of fifteen percent of the pipeline construction cost has been allocated to account for these items.
25 Future studies would need to perform site and geotechnical investigation to more accurately account for these
26 items.

27

28 An annual allowance for pipeline and appurtenance maintenance and replacement has been assumed to be one-
29 half percent of the pipeline initial construction cost has been included in the operations and maintenance cost of
30 each alternative.
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2
3 The pumping stations were located along the alignments as discussed previously. For each pumping station the
4 total dynamic head was calculated based on the difference in elevation between the pump discharge hydraulic
5 grade line at the pumping station and the ground elevation of the pumping station. This assumes a forebay will be
6 utilized at each pumping station. Utilizing the total dynamic head and the flow rate for each flow scenario the
7 required water horsepower needed was calculated. For planning purposes pumping equipment efficiency of 85
8 percent was utilized to determine the total motor horsepower required for each station. For calculating power use
9 for operating costs a motor efficiency of 95 percent was utilized.
10 A conceptual plan was developed for a typical pumping station for the 500,000 af per year alternative, which is
11 shown in Figure 6-8. The number of pumps installed in the pumping station should have sufficient capacity in the
12 event one or more pumps are out of service. The level of redundancy increases with the number of pumps
13 installed. However, the building size and level of maintenance also increases with the number of pumps installed.
14 The minimum number of pumps considered was two pumps and the benefits of adding additional pumps diminish
15 beyond sixteen. Ten pumps were utilized in each station for the purposes of this study. Therefore, if one pump
16 were out of service, the pumping station could still operate at 90 percent capacity. Future studies should identify
17 the optimal number of pumps that should be installed at each pumping station.
18
(“W 19 Since the delivery capacity of the system has been assumed to be fairly constant, variable frequency drives or
20 pressure/flow contro} valves would not be needed. Incremental flows could be obtained if needed by running fewer
21 pumps, particularly since the friction losses are fairly small as compared to the static head.
22 A preliminary cost estimate was prepared for the conceptual pumping station layout shown in Figure 6-8 and 6-9.
23 Manufacturers of pumping and electrical equipment were contacted in order to obtain the budgetary information
24 used in this estimate. The cost estimate indicates a total cost of $72 million for a total pumping station horsepower
25 of 140,000 HP. This results in a unit cost of $515/HP which is consistent with historical costs associated with large
26 pumping station projects. This unit cost for pumping stations was utilized to identify the costs for each pumping
27 station in each alternative.
28 Additional major items included in the conceptual pumping station include piping, valves, the building and support
29 systems, controls and hydraulic transient mitigation measures. Piping in the pumping station was assumed to be
30 welded steel pipe with polyurethane lining and painted on the exterior. Manufacture of the pipe would be similar to
31 the rest of the piping on the project with the additional fabrication costs due to the large number of fittings such as
32 tees and bends.
33 Valves would be needed for isolating pumps and preventing water from draining through the pumps when not
34 operating. A combination of manual valves and power actuated valves would likely be utilized. Power actuated
35 valves could be electrical or hydraulic and would be controlled by the pumping station contro! system. Manual
36 valves would allow isolation in the event the actuated valves were not functioning properly or required
37 maintenance. Valve types would likely be ball, spherical or metal seated butterfly valves. For the purposes of cost
38 estimating, cone valves have been utilized. It should be noted that the piping and valves in and near the pumping
% 39 station, to any points in the system where a valve could be shut while the pump(s) are operating, would have to be
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