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Dear Mr. Rose
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The report summarizes the engineering analysis and other considerations
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Yours very truly,

bt C Ml

Robert C. McWhinnie, P E No 6135
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REPORT SUMMARY

A

ScoEe

The Energy Research and Development Administration (ERDA), through
a prime contractor, Rockwell International, operates Rocky Flats
Plant for research and handling of nuclear materials Operation
of the plant 1s viewed by some persons as having the potential to
render the water i1n Great Western Reservoir unsuitable for use as

a public water supply for the City of Broomfield, Colorado

The purpose of this study 1s to provide a comprehenstve engineering
and cost analysis of all potentially feasible alternatives to fur-
nish an emergency water supply for the City of Broomfield, Colorado
The scope of the study includes discussion of the problems of
public relations, water rights, and contractual relationships, as
well as advantages and disadvantages of each alternative from both

the government's and Broomfield's points of view

Description of the Study

The study included gathering data regarding Rocky Flats operation,
Broomfield's water system, and all other water systems that offer

potential as an emergency water supply for Broomfield

The duration and time frame of the potential emergency to be
studied were established by consensus between ERDA, Rockwell Inter-
national, and the consultant The decision was to assume a
one-year duration for the emergency and that the emergency could
occur at any time in the future A contract between Denver and
Broomfield limits the capacity of the Broomfield Water Treatment
Plant, and this limit establishes the amount of the emergency
supply required if Great Western Reservoir could not be used
Broomfield has designed and will shortly have under construction
an addition to the water treatment plant which will treat a total
of 8 0 MGD



The study anadyzed both potential trestéld ant Tow water alternma-
tives. Treated water supply alternatives wire Timitsl to those
systems located in proximity to BroonFiéli. Raw water supply
alternatives were limited to those systefiis ‘that coulld provide
adequate storage capacity and could ut}!ise Proomflsld's prasent
raw water rights

Discussions were held with all of the Bntiti¥s thst own or
operate the potential alternative emergsnty sappl les. These
entities were tautious d#uring the discussions Wo simple, wwsy
solutions smerged to provide an smergaty Wter Supply o ook
field

All of the poteéntial treated and raw water alternatives that

appeared to have any merit were amalyzed and wstimatus hade OF
their costs

C. Description of Alternatives

1  Alternatives for treated water supply Trom Denver, Westmimster
and Arvatda were analyzed

2 Raw water supply alternatives, including seurces and/or
storage, were analyzed for the following

Dsnver system
Englewood system
Clear Creek

farmers Reservoir and |rrigation Company
Coal {reek

South Boulder Creek
Groundwater Supplies
Seuth Platte River
Barr Lake

Rocky Flats Like
Rock Creek




Marshall Reservoir
Blunn Reservoir

Standley Reservoir

Summary of Recommended Alternatives

The following tabulation presents the evaluation of the

alternatives

The Denver treated water system is the best short-term and
long-term emergency supply This emergency supply i1s physically
avatlable at present and woula require the least cost to provide

the standby facilities

The Denver treated water system would require construction of some
$621,000 worth of standby facilities and the acceleration by
several years of the construction of facilities in the Broomfield
system to transport the emergency water Purchase of a year's

supply of treated water as an emergency supply would cost about
$580,000, and additional pumping would cost $20,000 per year

The Broomfield-Denver contract limits the amount of water available
to Broomfield from Conduit No 81 to 9 7 MGD on a maximum day rate
For the long-term, purchase by Broomfield of the remaining capacity
in Denver Conduit No 81 would be required to provide 15 8 MGD

capacity Such a purchase would require approval by Denver

Present supplies from Denver would provide an emergency supply with-
out curtailment of use through 1979, and with curtailment of sprink-
1ing through 1982 The 15 8 MGD would provide an emergency supply

without curtailiment through 1983, and with curtailment of sprinkling
through 1990

An alternate recommended long-term emergency supply 1S via a new raw

water reservoir and use of Broomfield's raw water supplies The

-3




Blunn, Coal Greek, and Standley Reservoirs altermatives
appear to be the most viable Any of these reservoirs will
have a construction cost In the $5-6 miiilon range.
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11 PROJECT DESCRIPTION

A PROJECT SCOPE

1

General

The Scope of Work for the Comprehensive Study Broomfield

Emergency Water Supply i1s reproduced here, in part All

of the remainder of this section (headed 1 General)

quotes from the above document

"SCOPE

1 1 Purpose

The purpose of this study 1s to determine the best
ummediate emergency water supply for the City of
Broomfield, Colorado, in the unlikely event that
their existing water supply from the Great Western
Reservoir may become radioactively contaminated by
the rocky Flats Plant and rendered unsuitable for
drinking water in accordance with limits set by the
Code of Federal Regulations Title 10 - Part 20 106
(10CFR20 106), and to evaluate the need of an emer-
gency supply after the current surface water control

and water recycle projects are completed

4 Description of Study

The comprehensive study on the Broomfield Emergency
Water Supply shall be conducted in two phases  Phase I
shall determine the best emergency supply capability
that can be used in the ummediate future, 1f the normal
supply from the Great Western Reservoir should be cur-
tatled due to the unlikely event of radioactive contami-
natior from the Rocky Flats Plant  Phase II shall
determine 1f an emergency supply 1s required after
current water control and water recycle projects have

been completed *

“This report 1s to cover only Phase 1

-1



41 Phage I

The mawn objective 1n Phase I is to provide Broomfield
wrth an emergency water supply without compromising

the existing vater quality while awaitiny the oompletion
of the current Rocky Flats water aontrol and reasyele
projects

]

The Arehitect-Engineer (A-E) shall study, as a minimen,

the alternatives lirsted in 4.1 1 through #. 1.4 and

prepare a repdirt whidh Bhall include

- Engineering Design Criteria

~ Estumated Comstruction Costs

-~ Aoquieition Costs

-~ Construction Schedules

~ Estumated Yearly Operational Costs

-~ Problems in public relations, water riyhts, ounership,
leases, dontracts, water tap installations, ete

~ Advantages and Disadvantagee from both the Govern-
ment's and Broomfield's vieupoints of each Water
Supply Alternative

~ Vwability of alternates from the Demver Board of
Water Commissioners viewpoint

411 Puathase the remaining available 3/7 oapacity in the
Jowntly-ownéd Denver~-Broomfiald Conduit Fo 81 water
supply system, and airange to pubehase treated water
from the City of Demver during an emergency The
system shall be used as 18 or with very mnimal modi-
fieations

412 Puréhase the remaining Conduirt No 81 capacity as
above, but provide the necessary modifications to
Bupply § 5 MGD through the 3/7 portion of the syetem
on an emergency basis onmly at normal operating
pressure




413 Same as 4 1 2, but with a capabirlity to supply
emergency water to Broomfield with a capacity
equal to the planned capacity of their water
treatment plant  Included in this section shall
be the analysis of the potential of additional
treated water supply from the Westminster, Colorado
Municipal System via the comnection to Condutirt
No 81 at 128th and Huron

4 14 Obtaiwn raw wvater from the Ralston Reservoir or the
South Boulder Diversion Canal which are both owned
by the City of Denver  Provide capability to
supply water from both sources since the diversion
canal 1s inoperative during the winter months and
for other occasional short time periods Utilize
the Rocky Flats (RF) Lake for water storage The
RF Lake 1s located southwest of the plant site on
State land and 1s privately leased Install a buried
pipeline from the RF Lake to the Broomfield Water
Treatment Plant by-passing the Great Western Reservoir
The flow from RF Lake to Broomfield's Water Treatment
Plant would be by gravity

Determine the maximum capacity avarlable utilizing the
exirsting 10-inch pipeline from Ralston Reservoir as
18, and also determine the modifications required to
provide emergency water to Broomfield with the maxi-

mum planned capacity of their water treatment plant

The A-E shall also make recommendations regarding the
necessity and the cost of increasing the RF Lake
storage capacity to provide a 90-day supply for emer-
gency water for Broomfield Included in this section
shall be the analysis of the potential of additional

raw water supply from




a The Gross Reservoir System including Englewood's
Raneh Creek System
The Church Ditch
Irrigation companies or individual wrrigators in
the general area of Broomfield

d The proposed Coal Creek Canyon Progect of the
Bureau of Reclamation

4 15 Fvaluate other reasonable emergency sources as dgemed
appropriate by the A-E and as approved by the Con~
tracting Officer "

Project Background

The United States government, as represented by first

the Atomic Energy Commission (AEC) and currently the Energy
and Development Administration (ERDA), operates the Rocky
Flats Plant through a prime contractor "for research,
development, production, testing, stockpile surveirllance, and
transportation of nuclear materials " The plant has been iIn
operation since 1953 and the present operator, the Atomics
International Division of Rockwell International, has been

the operating contractor since July 1, 1975

The boundaries of Rocky Flats include about 6,550 acres of land In

the western portion of the Walnut Creek drainage area about nine miles
south and west of the City of Broomfield The plant buildings occupy
about 385 acres and are enclosed by a security fence The west
boundary of Rocky Flats is within a quarter of a mile of Colorado
Highway 93 and the east boundary adjacent to indiana Street Because
of the natural terrain, almost all of the surface runoff from the
security-fence-enclosed plant site flows northeast along Walnut

Creek This location data is shown on Figure ]
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Official plant weather records indicate the prevailing winds
at Rocky Flats are from the west and south During the fall
and winter months, frequent westerly winds with gusts in

excess of 60 miles per hour have been recorded

The Great Western Reservoir is located just east of Indiana
Street and intercepts drainage from Walnut Creek Great
Western Reservoir has a capacity of about 3,100 acre-feet
of live storage and 1s the storage for the Broomfield Water
Treatment Plant that serves the western portion of the City

of Broomfield, Colorado

Water 1s supplied to Great Western Reservoir primarily
through the Church Ditch from Clear Creek and from the
natural runoff of Walnut Creek Also, a small amount of
water 1s supplied in average or above average water years
from the McKay and Upper Church Ditches out of Coal Creek

These three ditches are shown on Figure 1

The water supply for the Rocky Flats Plant 1s from the Denver
raw water system and 1s treated in a small plant on the

plant site The wastewater ts treated In two separate
systems -- one for the sanitary water and one for the process
water The effluent from the sanitary wastewater plant and a
very small portion of the surface drainage are detained In

small ponds on the site, sampled and batch released

During early 1973, a shipment of scrap material was received
at the Rocky Flats Plant for recovery of usable materials

This shipment, according to a letter to Broomfield from B W
Colston, Area Manager of the then Atomic Energy Commission,
dated September 24, 1973, and further amplified in a news
release of December 20, 1973, from James R Nicks, Assistant
Area Manager for AEC, contained tritium, a radioactive isotope

of hydrogen




Tritium was not known to be contained i1n the scrap at the time
of shipment and 1s an isotope not normally handled at the Rocky
Flats Plant Thus, the scrap shipment was processed routinely
and the radioactive material was i1nadvertently allowed to enter

the plant's waste system and the sanitary land fill

The Colorado Department of Health, during i1ts monitoring process

in April 1973, found indications of unusually high concentrations
of tritium in the waters of Walnut Creek After very careful

and comprehensive tests by federal, state, and Rocky Flats author:i-
ties, 1t was determined that tritium was present in the waters of

Great Western Reservoir

The Colorado Department of Health, by letter of September 17, 1973,
officially notified Broomfield that tritium was measured in both
Walnut Creek and Great Western Reservoir in unusually high levels
The concentrations in Great Western Reservoir were measured at
23,000 pico curies per liter (pCi/1) in June, 1973, and 10,000

pCi1/1 on October 25, 1973 Subsequent measurements have been as
follows

1974 Average = 8,221 pCi/1

1975 Average = 2,300 pCi/1

1976 Average = 993 pCi/1

1977 Average = 668 pCi/1

(January-June)

The 1973 level of tritium was unusual when compared to the normal
levels in the state or when compared to measurements upstream of

the Rocky Flats Plant The tritium background level for the front
range 1s 550 to 1,000 pCi/1 The federal guide for tritium levels
in drinking water supplies in effect 1n 1973 was 1,000,000 pCi/1*
The Safe Drinking Water Act, Public Law 93-523, has recently estab-
lished an annual average standard of 20,000 pC:i/1 effective June 24,
1977

Based upon the records available, the tritium levels In Great Western

Reservoir have been well below the federal standards, even under the

new Safe Drinking Water Act

11=7




Statement of Problem

The problem is one of perception on the part of the citizens of
Broomfield and this perception is reflectéd {n the attitudes of
the officials of the City of Broomfield This official attitude
ts contained in almost every document on this matter from the
City of Broomfield

The concensus of all official and unofficial attitudes of the
representatives of Broomfield is . . "The City of Broomfield
feels that no risk to ite drinking water supply 18 acceptable
for the health and welfare of i1ts citiaenvy "

Since the fall of 1973, thére have been on-golng communicatlons
with Broomfield by AEC and its successor, the Energy Reseairch
and Development Administration, Dow Chemical, and, since

July 1, 1975, Rockwell Internhational as operator of the Roeky
Flats Plant, the State of Colorado, and numefous other parties
on both official and informal bases

In addition, in December 1974, Colorado Governor Richard D

Lamm and Second District Congressman Timothy Wirth established a

committee and charged it with "developing options, altermatives,

and recommendationg to enable the Governor and the Congressmen

to fully understand and deal wnth the Rocky Flats operation "

One of the reéommendations of the committee, as contdined in

the '"Final Report - Lamm/Wirth Task Force on Rocky Flats'' dated

October 1, 1975, was
"Regarding the Broomfield Water Supply, the Task Force imves-
tigation has vevealed the following facte with respect to the
Broomfield Water Supply from the Great Western Reservoir
Operation of the federal facility at the Rooky Flats Plant
has resulted in radioactive and toxic material cont@mnation
of the Great Western Reservoir However, studies by the
Colorado Department of Health and the EPA have determired
that the present level of contamnation does not pose a threat
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to the people of Broomfield Notwithstanding, plans by the Rocky
Flats Plant to install a sophisticated water treatment and re-
cyeling plant, the Task Force believes no static water supply
should be used for human consumption while 1t 1s still subject to

potential contamination from the Rocky Flats Plant

Therefore, we recommend that Govermor Lamm and Congressman Wirth
request that the Federal goverwment, in cooperation with the City
of Broomfield and all appropriate County and State officrals,
provide the City of Broomfield with an alternate source of water
to replace the water which Broomfield receives from the Great

Western Reservoir "

This report was transmitted to Robert C Seamans, Jr , Administrator of
ERDA, on October 22, 1975 A portion of his reply dated December 31, 1975,

Is reproduced here

"The matter of Broomfield's water supply deserves special comment  ERDA
has studied with special care the nature of the Broomfield water supply
and the Task Force suggestion that the Federal Govermment provide an al-
ternate source of water The liauid effluent treatment system at Rocky
Flats produces water of very high quality and provides extraordinary
safety redundance  Environmental monitoring programs by ERDA, EPA, and
Colorado Department of Health confirm this water quality and safety
Nevertheless, although we have confidence in the effectiveness of the
several effluent control improvernents which are being and have been im-
plemented by ERDA, we recognize and understand the desire of the citizens
of Broomfield to assure themselves of a water supply that i1s completely

safe and that 1s adequate to meet their city's growing needs

In order that everything possible be donme to alleviate this ctiizen
concern, Rockwell 1s being asked to review the existing monitoring
network in congurction with Broomfield and the Colorado Department of
Health to see 1f there are possible changes which might wmprove Broom-

field's confidence in the relrabrlity of the monitoring system or the




reaction tume within that system. In addition, ERDA will undertake
discuserons with the Denver Water Board to try to arrange an alterngte
supply of water to be available against the witikaﬂ contingency that
Roeky Flate Plant operatione would render the Great Western Reservoir
unsuttable for muntovpal use (Emphasis added) Implementation of these
additional measures should provide every reasonable assurance to the
citraens of Broomfireld in this matter "

It is also important to note the comments of an ERDA BReport Review Task
Group that reviewed the Lamm-Wirth Task Force recommendations. The
comments of this ERDA Report Review Task Group were contained In attach~
ments to Dr Seaman's letter of December 31, 1975. These comments
appear to be definitive of the limits of the commitment by Dr. Seamans

"COMMENTS

In recognition of Broomfield's concern regarding the quality of the
water in the Great Western Reservoir and the interest of the citizens

of Broomfield in assuring that their water 18 safe from future
contamnation, ERDA commissioned an independent study of the relation-
ship between Rocky Flats Plant effluents and the Great Nestern Reservoir.
This study was conducted in 1974 by the Engineering Scirences Company of
Austin, Texas, and 1t comnsidered separate recommendations made by an
engineering firm employed by Broomfield before the ERDA review was
undertaken The commgnts and suggestions of Broomfield aleo were
solicrted

This comprehensive study resulted in 28 recommendations to ERDA for
umprovement of the liquid effluent control mechanisma in effeot at the
Plant All of these recommendations were adepted by ERDA and implemen-
tation of all but two has been eirther initiated or completed. The
exceptions are recommendationg for total Plant water recycle, which has
been authorized by Congress, and for a dam and umpoundment system to
elumnate surface water runoff and to capture releases which mght oceur
by accident The water wmpoundment project wrll be requested by ERDA
for FY 1978 funding approval Wath the ultumate addition of total Plant
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water recycle and emergency impoundment, Rocky Flats will have the only
system of this kind known to us for an industrial operation

No process effluents are released from the Plant site The sanittary
effluent which does go offsite 1s processed at the recently installed
tertiary treatment facility, thus providing additional assurance that
this outfall continues to meet existing drinking water quality standards
Accomplishment of such extraordinary precautionary measures 18 indica-
twe of ERDA's desire to be responsive to every envirommental aspect of

the Rocky Flats operation

Considerable concern has been expressed by the Lamm-Wirth Task Force
over 'radioactive and toxie material contamination of the Great Western
Reservoir'  Concentrations of radionuclides in the Great Western
Reservoir, as summarized below, are indicative of the current effluent
control program These data support the ERDA conslusion that no known
health or safety hazard exists in the Great Western Reservoir by reason
of the past or present operation of the Rocky Flats Plant

While the existing circumstances do not appear to justify replacement
of the Great Western Reservoir at Government expense, ERDA feels com-
pelled to do everything reasonable to alleviate citizen concern over
future contamination To this end, ERDA will review with the Colorado
Department of Health the existing momitoring network for effluents
entering the Great Western Reservoir in an effort to identify any
available umprovements to these detection systems and to implement any
improvements which will provide for increased public confidence as to

system reliability and reactior time

Although the possibility of a future release from Rocky Flats which
would render the Great Western Reservoir unsafe 18 very remote, ERDA has
begun discussions with the Demver Water Board to examne the avairlability
of alternate water as a contingency This water would be purchased at

Government expense as a substitute for Great Western Reservoir water in
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the event that anmy occurence at the Rocky Flats Plant renders
the present water supply unsurtable for municipal use These
discussions are likely to be influenced by the capacity of the

existing line from Denver to Broomfield and by the Denmbder Water
Board's judgment as to avairlability of water for siuch aontingency

allocation "

4 Study Purpose and Objectivé

The purpose and objective of the study was to carry éat a compre-

hensive analysis of the potential watéer supplies that c¢Suld provide

Broomfield with emergency water service This andlysls évaluatéd

both tréated water &nd raw water dptiohs from the standpoint of

availability, cost, time s¢hedale, public dcceptance, and
achievability from the legal and contractdal points of view

The technical staff of Rockwell International at Rocky Flats
has contacted the water supply entities in the drea and has
carried out a comprehensive In-house &nalysis of this problem
The results of this dnalysis offered no simple solution to the
problem The constraints of Colorado water law, the strong

competition for any available water in the area by municipalities,

industry, and agriculture, and the uricertdinty of the Dénver

Water Board's abilities to develop additiondl wiater supplles and

treatment facilities have combined to preclude any relativély
simple, straightforward solutlon
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Rocky Flats Pla-t Water Facilities

Present System

The water supply for the Rocky Flats Plant comes from

the Denver Moffat System The sources are either the South
Boulder Diversion Canal or Ralston Reservoir The South
Boulder Canal transports water from Gross Reservoir to

Ralston Reservoir, and although the canal has operated

year round, the present plan i1s for the canal to be

operated only from April through October Water from the

South Boulder Diversion Canal flows by gravity through a 12-i1nch

buried water line to the Rocky Flats site

The alternate point of supply from the Denver system 1s a
connection to the outlet works below Ralston Reservoir The
water 1s pumped from this point via a 10-i1nch buried water
ltne to the Rocky Flats site This system s capable of

delivering 1 0-MGD to the plant site

Rocky Flats has a 1 0-MGD water treatment plant to

provide for 1ts internal needs for potable water In addition,
untreated water from the Denver system 1s used for cooling
tower make-up and miscellaneous uses, such as plant and shrub

watering and road sprinkling

At the present time, all of the wastewater from the plant's
sanitary system is treated in a 450,000 gpd-capacity three-
stage wastewater treatment plant The effluent from

this plant i1s retained tn holding ponds and monitored After
testing verifies the water meets all discharge standards and

ERDA guidelines, the water 1s released to Walnut Creek

Wastewater from the plant's process system, which might contain
chemicals or radioactive wastes, 1s treated separately by

the precipitation and clarification process and the liquids
removed by evaporation The residue is shipped off-site to

a national waste reposttory
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Most of the surface water runoff from the plant site
flows into the Walnut Creek drainage to the east of the
plant and then Into the Great Western Resérvoir The
surface water runoff from the southern edge of the plant
site flows into the Woman Creek draindge A small

amount of the runoff is collected in on-site deterition
ponds for analysis and later release

Future System - Under Design or Constiuction

The Rocky Flats Plant has under constriction advéiiced
sanitary and process wastewater systems that will be
closed~loop recycling processes No wastewater

from either system will be releaséd off the plant site,
instead, wastewater will be processdd to remove all solids dnd
contaminants and then used for make-up water In cooling towsis
and boilers Recycling will reduce the amount of néw

water addéd to thé Rocky Flats system froni the Dénvér

source

Also under design are a series of detention ponds

that will collect the surface water runoff from theé secutity-
fence-enclosed portion of the plant site Th& collétted
water will be analyzed and processéd, if necessity, before
being refeased to the downstream water courses

The timing of stormwater runoff frohm thé plant

site will be affected by this systéﬁ by reduting thé peak
flows and delaying the flows but not chafging the total
stornwater volume  The ponds wilT colleét the floWs diiting
the storm, and after test verificatfon of non-contalfhatioh,
the water will be released Should ahny of thé surfdce water
detention ponds be found to contaln materials in ex&ess of
the federal discharge limits, the water will be processed

as necessary to meet the required limits
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Broomfield Water Facilities

The City of Broomfield serves about 19,000 people and has

two separate water systems The original system, witth i1ts

raw water storage in Great Western Reservoir, serves the
westerly parts of the city The second system, with treated
water supplied by Denver under permanent contract, serves the
easterly part of the city The distribution mains for the two
systems are interconnected, but separatton 1s maintained by

closed valves

Broomfield's system serves slightly more than half the popula-
tion This system utilizes water from Clear Creek via the
Church Ditch, from the natural runoff of Walnut Creek, and from
Upper Church and McKay Ditches out of Coal Creek This supply
produces an average annual yield of about 2,400 acre-feet from
the Clear Creek water and about 500 acre-feet from the other

sources

Raw water 1s stored in Great Western Reservoir, located one
mile south and west of Jefferson County Airport and just east
of the Rocky Flats Plant site This reservoir has active
storage of approximately 3,100 acre-feet and i1s used primarily
to provide carry-over storage from spring runoff for release
later in the year The reservoir has very little capacity for

year-to-year storage to even out the wet-dry year cycles
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STUDY METHODOLOGY

A

Study Criteria

Project Assumptions

a

Duration

The duration of any potential emergency Is very

difficult to determine For this reason, considerable
discussion was held with the personnel from both ERDA
and Rockwell operating the Rocky Flats Plant, and some

preliminary analyses were made

The result of the discussion and analysis was the
selection, for purposes of this study, of a one-year
duration for the potential emergency This would take
into account the seasonal variation in water use and
in water supply It also would allow a period suffi-
cient for a comprehensive review of the '‘causes and
effects" of the emergency and allow time to carry-out

any remedial work that might be necessary

Time Frame

The timing of potential emergency was also subject to
considerable discussion primarily to determine the

amount of emergency supply which must be available

Broomfield's water system planning ts premised upon
expansion of both the Broomfield system and Denver system
to meet the needs of the growing community Comprehen-
sive utility plans, prepared for Broomfield 1n 1973 and

updated 1n 1975, are now being implemented for the two

systems

The Broomfield supply system will be expanded, according

to present plans, to provide 8-MGD maximum day date
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This will include purchase of the necessary additional
water rights, expansion of the raw water pumping station
and the treatment plant, some addltional water lines and
pumping to balance the system a ﬁnﬁ

The Denver System Is planned by %roomfleld to be expanded
In two stages The first will ba to aéd the treated Jéiér
distribution, transmission, and §torage Facillties i néces-
sary to utilize the full 9 7 MED dvallable under the present
Denver contract The Broomfield Comﬁrehenslve Utlllty 3lan
prepared in 1975 suggests Ehat & #&p addttional sgorage Jhé
about 8000 1inedl féet of 8-15 {hch mains will be needez
beforé 1980 The second stagé wiil be to add treatea water
pumping and transmission faci1Tties to Gtflize l5 g MGD
avatlable with the purchasé of the remafning capaclty in
Conduit No 81 Broomfield has the first rlght by con=
tract, to the rémaining cdpacity in Condult Ro 81 and has

inttiated negotiations to purchase the capaclty

For the purpose of establishing the relatlonshlp of

predent water use by the customers on the Broomfi&id system
and projecting this use into the future, the populatlon .
developed in the Broomfield Comprehensive Utility Plan was
used This data is presented in Figure 2

Thé Rocky Flats Plant closed- loop sanitary wastéwater re-
cycling plant will be completed by 1979 and the surface
water control program completed by 1930 These two projects
will reduce substantlally the potentlal of maklng the water

g

stored in Great western Reservolr unsultable for use

2 Spdcizl Constdérvations

a

Broonfleld Platining for Futufe WEter Supplies

When compared with other cities of its size, Broomfield
has been far-sighted in i1ts water system planning This
planning has In¢fuded development of the maximum practical
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water supply and treatment from the existing Broomfield
system It has included also a permanent contract with
the Denver Water Board for a major supply to supplement
the Broomfield system

These two completely separate sources have provided
Broomfield with the best and most reliahle system practical
At the same time, Broomfield has aggressively pursued the

expansion capabiljty of bath systems to accomppdate future
growth

The enlargement of the Broomfield supply system to & MGR is
presently underway Included in the enlargement are all of
the aspects of the physical system o b&laéce with the

8 MGD treatment plant capacity

Also, Broomfield has entered inta a joint development con-
tract with Westminster for wastewater treatment, under a
plan envisioning the reuse of any legally available plant
effluent

Broomfield has not only planned for but also bas pursued
the most practical sources of future water supply It is
these potential water supplies that offer the mpst promise
to provide emergency supplies

Broomfield Cost Shariqg

Broomfield 1s justifiably reluctapt to accept as an
Yemergency water source' the supplies that the City has
nurtured and invested in to ensure availability when required
for future growth However, the Qroquteldgoffﬁcigls have
indicated a willingness to share in the costs and benefits of
joint development Joint development of these projects,
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which would be used (nitially for the emergency supply and
to meet normal demand as growth in population occurs, may
offer the most flexible and immediately available alterna-

tive

Level of Service

The levels of service to be provided under emergency con-
ditions are to be as nearly equal to the present as possible
However, the term '‘emergency conditions'' suggests that some
levels of service other than full and complete should be

considered

The amount of water required for domestic, commercial, and
industrial purposes 1s accepted as a fixed requirement
The amount of water required for irrigation of lawns and
landscape planting 1n both public greenways and private

yards i1s assumed to be subject to some reduction

For purposes of this study, curtaiiment similar to that
currently being imposed upon Denver water users by the

Denver Board of Water Commission was assumed

The Denver water system has experienced a one~-third decrease
in summer demand and an even greater decrease in maximum day
demand during 1977 VWater restrictions which limit lawn
irrigation to three hours every third day have been used to
achieve this reduction Broomfield has a restriction pro-
gram of two specific one and one-half hour watering periods
every third day and reports a reduction in water use of 20%
on a summer day The Broomfield situation is not directly
comparable because of additional customers that have been

added to the system since 1976
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For purpases of this study, two levels of service are
analyzed, first, providing an emergency supply with
non-curtailed demands, and second, providing an emergency
supply with curtallment resulting in a one~third decrease
in the maximum day demand and a one-third decrease in total
summer demand Figure 3 shows the projection of normal and
emergency water use demands

The curtailed demand level as experienced on the Denver
Water System this summer provides water for all normal
domestic, commercial, and industrial purposes and also
provides enough water to maintain lawns, trees, and shrubs.

B Sources of information

A great deal of information was gathered from many sources in
conducting this study This material should be helpful Iin the
evaluation and implementation stages For this reason, a single
copy of all the material was compiled, indexed and del ivered, with
the report, to Rockwell International

1 Entities

Development of an emergency water supply for Broomfield is of
interest and concern to a great number of public and private
entities These entities and individuals can have considerable
influence on the alternative selected as a result of this study
The process of decision making by the various entities involved
can be slow and at times at variance with a solution to the
problem of the Broomfield emergency water supply

To date, the entities and individuals involved have been most
helpful, informed and responsive to requests for informastion

The major entities involved include the following
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Rockwell Interpational, prime contrattor who Bperates the
Rocky- Flats Plant for the Energy*Research and Devetophent
Administration, an agency of the ‘United States-governient

Energy Research and Developmept Adhi nistratidn, the federal
agency with responsibility for the<gperatidn of the®fbéecky
Flats Plant

City of -Broomfield, owner :6f Great-Western ReséFvolr,*which
1s located on the mdtural draindge~coarse’downstiedm from
-the Rocky Flats Riant and is thessourde Of the City*s fiw
water supply

Other entities that have been most informitive~and helpfdl In
the conduct of the study include

City of Westminster

City of -Arvada

‘Denver Wager Department

-Farmers Reservoilr and lrrigation GCompany

jnformatien -about potentral water -rkghts -and - storage “Was béén
gathered, on an informal basis, from

Marshall -Lake and Irrigation Company

south ‘Boulder Creek Water Users sAssoc ration
Colorado Department of Fish and Wildlife
Colorado State Engineer's Office

Prior Studuwas

Furaishing of an emergency water supply to Srocvificld has beén
the subject of numerous prior studies on doth u Fformdl @md In-
formal basis

These studies include
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Monitoring and analysis of the Walnut Creek water supply by the
Colorado Department of Health, Environmental Protection Agency,

ERDA, Dow Chemical, Rockwell International, Broomfield and others

Studies and correspondence regarding alternate or emergency water
supplies for Broomfield by the Lamm-Wirth Task Force, ERDA, Rock-
well International, Dow Chemical, Broomfield and 1ts consultants,

and others

Studies of the Broomfield and metropolitan water supplies and
factlities by Broomfield and its consultants, Colorado Legisla~
ture Metro Water Study Committee, Denver Regtonal Council of
Governments, Westminster, Denver Board of Water Commissioners,

and others

A listing of these sources 1s given as part of the appendix to the

report

Ana\xsns

This project was constrained slightly by the 140-day time frame
of the study However, this was adequate to carry-out all except
the most exhaustive studies necessary for this project, and the
time available was adequate to reach some positive conclusions

and recommendations

The conduct of the study included a literature search of all
avaitlable studies, reports, correspondence, contracts, and other
materials that related to the project One copy of all material

1s transmitted with the fipal report
Meetings have been held, both formally and informally, with the

entities listed above Minutes of the formal meetings were

developed as a part of the record for this project
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The remaining data gathering was on an informal basis by
members of the consultant's staff and by the sub-consultant on
water rights, Leonard Rice Consulting Water Engineers, Inc.
The i1nformation, data, records, and materials obtained were
reviewed and, where appropriate, checked by the consultant's
staff Additional studies and analysis of all the material
were carried out by the consultant's staff and form the basis

for this report

The conclusions and recommendations of this report are the
result of this input and the analysis of the Consultant's staff

Cost Estimating

The cost estimates included in this study are to provide a compari-
son between alternatives For that purpose, basic construction
cost per unit of capacity information was acquired from the Denver
Water Department for 1977 level costs

The Denver Water Department cost data Is shown in Table |
Data provided by the Rockwell international staff responsible for

preparation of cost estimates, suggests the following factors
should be added to that basic contract cost

Denver Plan 5%
Engineering and inspection Costs 15%
Contingency Cost of Contract Plus Engineering Cost 25%
Escalation Cost per Year Compounded 12%

For example

Denver Alternative Emergency Connection

Right-of-Way Cost 0
Construction Cost
5500 L F 20" main at $&l1 00/ft = $225,000
5 8 MGD Pumping Station @ $32,500/MGD - 188,500
Sub-Total $h14,000
Iti-10
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Denver Plan add 5%
Engineering and Inspection add 15%
Total of both plans 1s 20%

1 20 x $414,000

Contingency Cost add 25%
1 25 x $496,800

Use 150% of Contract Cost from Table 1

-1
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$496,800

$621,000



TABLE 1

CONTRACT CONSTRUCTION COSTS *

RESERVOIRS ($/MG) (MG = Million Gallons)

1 to 2 MG - $412,000.00
3 to 5 MG - 329,000 00
6 to 9 MG - 274,000 00
10 to 15 MG - 171,000 00

PUMP STATIONS ($/MG) (MGD = Million Gallons/Day)

Low Head Station - $ 32,500 00
High Head Station - 37,500 00
Dual Lift Station - Use approximate valves 1| e

Low Head x cost/MGD + High Head x cost/MGD

PIPELINES ($/FT ) (FT = Lineal Foot)

16-1nch - $ i1 00
18-1nch - 38 00
20-1nch - k1 oo
24-1nch - L& o0
30-1inch - 64 00
36-1nch - 73 00
42-1nch - 89 00
48-inch - 168 00
54-1nch - 138 80
60-1nch - 182 00
66-inch - 193 00
72-1inch - 229 0b
78-1nch - 262 00
84-1inch - 297 o0
90-inch - 327 o0

* These costs are at 1977 levels as developed by
the Denver Water Department

=12

\7%

e e _

- e e T DNy - 4~ -




v INVEST IGATION AND DESCRIPTION OF ALTERNATIVES

A Treated Water Alternative Systems

1 Engineering Design Criteria

The engineering design criterta for the treated water system
were primarily those presently used by Broomfield's engineer-

ing staff
Pressure

Pressures should not be more than 110 psi or be less than 40
pst (pounds per square inch) The pressure variation
between stattic and operating conditions should not exceed

25 psi at any location

Capacity of Facilities

Water treatment capacity, or in the case of the Denver
supply, Conduit No 81 capacity, should equal or exceed

the maximum day water demand rate

Treated water storage capacity should be equal to or exceed
that required to supply all demands for water at demand
rates greater than the maximum day water demand rate This
would include demands imposed upon the system for both

domestic and fire protection purposes

Pumping stations should be of capacity to equal or exceed
the maximum hour water demands with the largest pump out of

service

Transmission lines should be of capacity to minimtze pressure
losses 1n the system A rule of thumb limits transmission
l1ine head losses to not more than one foot per thousand feet
of pipe length The distribution system should be looped and

reinforced by lines large enough to provide the maximum day




demand plus fire flow The minimum line size should be

h-1nch dtameter and all lipnes feeding fire hydrants should
be at least six inches in diameter

Restrictions

The emergency supply to be designed for in this study I's that
to replace the future 8 0 MGD treatment capacity of the ‘Breom-
field water system For purposes of this study, it was assumed
that, since this supply was for emergency only, some restrilc-
tions on water demand could be imposed ‘Thuys, the éngineéring
design was based on two-thirds of the maxionm day rdte, or

53 M6D A more detailed discussion of the @csf’kﬁk&}tiﬁﬁﬂﬁiﬁt
of use under emergency condrtions is 'found on page 'HF) -5

Broomfield Treated Water Systems

The City of Broomfield i1s served by two watér systems The
original system, or :Broomfield supply, includes row metgr storgge
in Great Western Reservoir and the Broowifield Trestment -Plgnt
The Broomfield supply system serves the westerly portion of the
city The second system, with treatad weter supplisd by -Danver,
serves the easterly part of the city The distribytion mains

for the two systems are interconnected, however, sepgration-ds
maintained by closad valves

a Bropmfield Supply System

The treated water portion of the Broomfield supply system
includes a water filtration plant located about one mile
east of Great Western Reservoir and dbout one mile soithwest
of the Jefferson County Airport ¥he plant has a gapecity
of 55 MED and 1s presently being expanded to 8 -0 MAD Rew
water is delivered to the treatment :plant from Great Messdrn
Reservoir by gravity After treatment, the water i1s piinpad
to treated water storage which consists of three tanks with
a total capacity of 6.95 MG and located adjacent to the
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Jefferson County Atrport Pumping capacity to transfer
the water from the treatment plant to the storage 1s

6 0 MGD and presently i1s being expanded to 8 0 MGD  The
transmission lines are large enough to serve the system

when the system reaches 8 0 MGD capacity

The Broomfield distribution system presently extends well
into the Denver contract service area As development
continues, 1t 1s expected that portions of the distribu-
tion system will be connected to the Denver system so that
only the area west of Main Street will be served by the
Broomfield supply system This will occur as add:itional
water customers are added west of Main Street to increase
maximum day use to 8 0 MGD to match the ultimate capacity

of the Broomfield treated water system

it 1s the intent of the City to use the Broomfield supply
system to the 1imit of 1ts capacity and to delay transfer-
ring areas to the Denver system as long as possible This
policy will take full advantage of the lower cost of the
Broomfield system which delivers water at about 2/3 the cost
of Denver water Denver also has a system development
charge (tap fee), presently $1575 per 3/4-inch connection,

that 1s imposed on each tap added to the Denver system

Pressure reducing valves divide the Broomfield distribution
system into two zones These pressure reducing valves are
necessary to protect the area generally east of U S 287

from excessive static pressures 1in the water mains

Expansion of the Broomfield water system to 8 0 MGD will
require Broomfield to acquire substantial additional water
rights to increase the raw water supply, to increase the

raw water pumping capacity, to expand the water treatment
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plant, to increase the treated Water pumping capacity, and
to add additional mains to the distribution network

- e 4

When the 20-1nch main on Main Stredt is transferred to the
Denver system, it will probably be ;:cessary to provrée
additional mains to the Broomfletd systém to offset the
resultThg loss of capac}ty One p6§s¥hllity nculd Bé to
provide 'a 1/2 miTe long |ntercon58ct of the 1B-inch and

14-1hch mains 6n Mifamonte Stiéet

The hlle-hl sysfem, located north of the City, 1s not
included in the benver Contract Serylce Area HoweJer,
because of "the ttme necessary to céhstruct mains to ccnnect
the Mitle-hi system to the Brbﬁmfie!d sapply system,‘;:rvice
to ‘the MiTe-hi’ area has’ Beeni%rovidéd from the Benver

system on a tempoﬁary basis The Hlle-h: system, which
presently lncfddés 170 taps and has a potential fon gﬁoitaps,

will be transferred from the Dehver System to the Broomfield
gystem in the near future

The agreement between benver and Brodmfield Ilmits the
capacity'of the Broomfleid Supply §ystem t070 HGD ﬂecon-
ciliation betwéen the Timits of the COntract and the c;;;city
of the p?opoSed Broomf ield” W%ter Tréatment Plant was “not

achieved prior to completion of this report

ﬁvar §3p51y systam

in August 1971, the C|ty of Broomfleld and the Denver Board
of Water Commnssuoners entered into an agreement whereby

= e

,Denver would supply treated water to Broomfueld at the maximum
day rate of about 9 7 MGD Broomfue]d paid about $3 106 /600

L

or some $320, OOO perMGD to purchase the initial capaclty n
Condult 8]

3 : -4 - [

The contract requ1red that Broomfteld ‘construct the necessary

= vhigg

pumping and transmission faculnties at its expense to convey

Iv-4
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the water from Denver The pumping station and transmission
line, Conduit No 81, were oversized with the excess capa-
city beyond 9 7 MGD paid for and owned by Denver The
capacity of the Denver system to deliver water to Broom-
field's eastern boundary 1s about 15 8 MGD The excess
capactity, an additional 6 1 MGD, 1s not presently used

The Broomfield-Denver contract gives Broomfield the first
opportunity to purchase the remaining capacity, and Broom-
field 1s presently negotiating to obtain this additional
capacity for future growth This additional 6 1 MGD capacity
would cost at least as much as the original 9 7 MGD  Or

6 1 MGD capacity at$320,000 would cost about two million
dollars at the original prices The purchase price would
probably be more to reflect some return on the Denver

Investment

The Denver-Broomfield Pump station located at Washington
Street and 96th Avenue was constructed to accommodate 7
pumps, each with a capacity of 5 MGD operating against a
head of about 350 feet At the present time, 3 pumps have
been installed Capacity 1s adequate to meet the 9 7 MGD

maximum day rate with one pump on standby

At 128th Avenue and Zuni Street, where Broomfield's master
meter on Conduit No 81 i1s located, a pressure regulating
valve has been provided to limit maximum pressures into the

Broomfield system to about 145 psi

The Broomfield-Denver contract defines the geographical area
tn which the Denver water may be served At present, a large
portion of the service area eventually to be served by Denver
is still being served by the Broomfield system As demands

on the Broomfield system increase, areas including Mile-hi

will be transferred to the Denver system Any such connections

v
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to the Denver system will, By contraet, be of a permansit
naturé and subject to the system dévélopmént charge.

To utilize the 6 | MGD additional capacity from the Daaver
systeti would require additional transimisgion and treated
water storage capacity The presént Denveér system stérsge
consists of a single tank with a capacity of § 0 NS and ['s
just adequate to meet the needs of thé presént As tie
rate of water use ifcreases, additional treated wmtey
facilitiés will Rave to be provided oh thé Danwde supply
system by Broomfiéld

Figire b shows tke boundaries definiiy the Broonfield dnd
Denver service aréas as well as thé présent configuvaeion

of edch of the major facilities in the distribitioh systdis.

Broomfield's Treated Water Démiingds

Présent maximim day demand, without restrictions, is estimesl
at 5 5 MGD in the Broomfield systém sfid 3 1 HGD in thé Digiver
system, totaling 8 6 MG By 1985, meximim dsy use Is ekpbcted
to Increase to 8 0 MGD in the Brodmfield sysvem and § 7 #Ob th
the Defver system, ‘totaling 17 7 MGD  ft is sxsumed thait Sraci-
field-Dénver contract limits on the Sroomfleld systeém will
prevent firther expansion beyond 8 0 Mgb (£ the fémaining
capacity of Conduit No 81 is acquiredt, Denver system ustge is
expécted to expand to 15 8 HGD by 1980, for & tOtal mukimon day
usdge of 23 B MGD  Figure 3

Potantie]l Egargency Ireated Wetsr Solfeces

a Denvear

Broomfield receives treated water from Denver unwdér a psfmehent
contract This contract limits the amount OFf watér thdt Broom-
field may purchase to 9 7 MGD maxfimin day rate Howevaer, fite

1v-6

4

|
\

. D N UE GEN NN GON GBS BN BN NN AEN BN BN N A A BN Em .



capacity of the delivery system that transports Denver
water to Broomfield can be increased to 15 8 MGD merely

by adding one pump to the pump station at 96th and
Washington

The Denver-Broomfield contract was written to give Broom-
field the first right to purchase the remaining capacity
tn this delivery system to provide 15 8 MGD on a maximum
day rate Broomfield has initiated negotiations to pur-
chase the additional capacity to provide for its Increased
water use due to population increases At the time of
this report, a contract had not been signed granting
Broomfield the extra water supply from Denver In fact,
Denver has indicated a reluctance to commit the additional
water until the proposed Foothills Water Treatment Plant

1s completed

The terms of the Broomfield-Denver contract restrict the
geographical area in which the Denver water may be used
Boundaries of the area i1n which Broomfield may serve

Denver water are shown on Figure 4

The Denver system offers a potential emergency treated water
source for Broomfield The separation between the two
systems 1n Broomfield i1s achieved by closing valves in the
distribution system These valves could be opened and
Denver water would immediately flow directly into the

Broomfield system (See Figure 5 )

The western-most section of Broomfield 1s at a higher eleva-
tion than that portion of Broomfield served from the Denver
system Water pressure from the Denver system serving

higher elevation areas would be low In the case of the

iv-8



Jefferson County Airport area, the pressure would be so low
as to be unsatisfactory 1f the distribution valves between

the systems were opened to supply all of Broomfield

The treated water storage located at the Jefferson County
Airport would be unable to function due to i1ts higher

elevation 1f connected directly to the Denver system

Physically, the Denver treated water supply could be used

to provide an emergency water supply to the entire Broomfield
system with the addition of one transmission line and a
pumping station to li1ft the water to an elevation to fill

the storage tanks at the airport The proposed transmission
main would transport water from the Denver supply system and
connect to a transmission matn on the high pressure Broomfield
supply system These proposed new facilittes would provide
adequate water pressure to the higher elevation areas on the

west side

The cost of the 5,500 1lineal feet of 20-inch main and a
5 8 MGD capacity pumping station required to provide adequate
water pressure to the higher elevation areas 1s estimated to

be $621,000 at 1977 construction costs

Normal operation of the Denver Service Area system on the east
side of the city will eventually require additional storage
and transmission capacity to fully utilize the entire

9 7 MGD from the Denver supply Additional facilities

beyond those necessary to utilize the 9 7 MGD will be

required to utilize the 15 8 MGD from Denver Broomfield

has plans to provide these facilities as the demand for

'!
i

water from the Denver system increases Use of Denver
treated water as an emergency supply would accelerate the

need for these facilities The specific facilities required
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and the timing of their development would depend upon the

postulated timing of the emergency

The demand on the Broomfield water treatment plant is
expected to reach the capacity of 8 0 MGD before 1980
according to Broomfield's population projections The

use of Denver treated water as an emergency source would
require that additional transmission and storage capacity be
available 1n the Denver portion of the Broomfield system

as a contingency for use during an emergency This extra
capactty would be equal to that amount of water required

for the emergency supply The maximum amount of emergency
capacity required would be the entire 8 MGD capacity of

the Broomfield water treatment plant This required standby capa-
city would be less 1f water use were curtailed through

sprinkling regulations for the duration of the emergency

The relationship between the capacity required for un-
restricted use of the Denver supply system and the require-
ment for transmission of emergency supply through the

Denver system is dynamic To 11lustrate this fact, under
one condition to provide emergency standby capacity would
require Broomfield to construct facilities about eight

years earlier than normal for unrestricted maximum day

water demands Under another condition to provide emergency

standby capacity would not require any additiopal facilities

Curtailment of water use for sprinkling during the period

of emergency would reduce the standby capacity required

The present maximum day use of 5 5 MGD from Broomfield plant
and 3 1 MGD from Denver would require standby capacity in
the eastern portion of the Broomfield system for use in the
western portion of 2/3 of 5 5 or 3 7 MGD  However, a 1/3
reduction of the Denver system use with restrictions (2/3 of

3 1 =2 1 MGD) would provide | 0 MGD of that capacity

v-11
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Therefore, under present conditié¥s, the Broomfield system
would require an emergency standby ‘chpacity &F 2 7 M&d
The amount of standby tapacity required for the Broonfield
system wil1 increase to & 3 MGD by sbout 1979-1980, whd
thereafter decrease unti1l 1t approaches zero &s the supply
from Denver reaches twice that from the 8-#dp Broemfiely
Plant

The 33% reduction ih the 15 8 M6D usage rn the Dfiver
supply system portion of the Systeéh téuld satisty the
curtailed demands of the Broomfield 5tipply system
portion {2/3 (158 + 8 0) = 15 83 This fect 15 shewn
in Figure 3

ThHe amount of water contractually availabte Fidm the
Denver system would be the limiting factor Tor this sourde
of emergency water Reference to Figure 3 Fhélichtes the
capidbility of Denver treated water as an ‘emérgeilcy supply

The present 9 7 MGD sugply would be #deduate ‘to Serve ¥he
full Broomfield systéem maximum day déwand threudh 1978
With a curtailiment of the sprinklfhg Water u¥e fo wthieve
a 33% reductich in maxifum day deméngd, the 9 7 WD weuld
be adequate through 1982

Increasing treated water availdble From the Denver syved
to 15 B 'MED would serve the Broowfield systén waximum day
demands through 1983 With a restriction on sprifki ing
water use to achieve a 33% réductidn Fh maxTiin &ay HeMETY ,
the 15 B M6D would be adequate through 1590

To utilize Denver treated water as #n @merféncy Supply For
Broomfield would require

1v-12
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(1) Construction of a transmission main and pump
station to supply the high pressure Broomfield
system and the storage tanks located at the

Jefferson County Airport

(2) Ammending the Broomfield-Denver contract to
allow service of Denver water to the entire City

of Broomfield during periods of emergency

(3) Construction of additional treated water storage
and transmission mains in the Broomfield system
normally served with Denver water at a date
earlier than would normally be required This

amount of standby capacity required will vary

with time

The annual costs to purchase and pump this water from Denver,
assuming a one-year duration for the emergency and use of

950 MG of water 1s $600,000

Westminster

Westminster 1s geographically the municipal water system in

closest proximity to Broomfield

The Broomfield and Westminster treated water systems are
physically connected at about 128th and Huron This connec-
tion, which also includes a tie to Denver Conduit No 81, s
to provide short term emergency water only It has been
uti1lized once to transport Westminster water to Broomfield
when the Conduit No 81 pump station was temporarily out of

service

The twelve-inch Westminster main at 128th and Huron is near an
extremity of the Westminster system and has a capacity of less

than 1 0 MGD

Iv-13




The closest Westminster transmission water line of
sufficient capacity to provide adequate emergency water
supply 1s the 2l-inch main at 120th and Sheridan.

To connect this 24-i1nch Westminster main to the Broomfield
system would require construction of 13,000 lineal feet of
20-1nch main and a 5 8 MGD high 1ift pumping station.

This system would provide a capacity of 5 8 MGD and 1s
estimated to cost $1,203,750 (See Figure 5 )

Connection of this 20-inch main from the Westminster system
would be to the 16~-inch Broomfield main at Burbamk and the
ratiroad tracks The proposed pump station would provide
adequate pressure to 1ift the water into the storage tanks
at the Jefferson County Airport

The annual costs to purchase and pump this water from
Westminster, assuming a one-year duration of emergency and
use of 950 MG of water 1s $600,000

Discussions with the Westminster officials indicated a
willingness to assist Broomfield in times of emergency by
providing as much water as possible without adversely
affecting the ability to serve the citizens of Westminster

Westminster's treated water system would be able to provide
an emergency treated water supply to Broomfield during the
non-summer load period However, to do so would require
replacement to Westminster storage in Standley Lake of the
raw water used to serve Broomfield Broomfield's Church
Ditch supply can be delivered to Standley Reserveir by
gravity

During the summer load period, Westminster's ability to
provide an emergency treated water supply to Broomfield
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would be very limited Westminster officials indicated
the maximum period of assistance might be three or four

days

The present Westminster treatment capacity ts about
21 0 MGD  Imposition of a demand of some 5 3 - 5 8 MGD
for Broomfield would be a significant portion of this

capacity

Arvada

Arvada 1s located approximately six to eight miles south

of Broomfield

Arvada has completed a preliminary design of a new raw
water reservoir (Blunn Reservoir) on Ralston Creek directly
north of North Table Mountain A new water treatment plant
1s also planned by Arvada in conjunction with this reser-

voir These planned facilities are shown on Figure 6

Arvada has the financing available for construction of the
Biunn Reservoir and water treatment plant However, the
most accelerated construction schedule would not complete

the project prior to 1979 - 1980

Representatives of Arvada have indicated a willingness to
consider providing an emergency treated water supply to
Broomfield from this proposed new facility To do so would
require a contract and substantial financial commitments on
Broomfield's behalf These commitments would be necessary
to provide sufficient incentive to cause Arvada to construct

the extra capacity and make 1t available to Broomfield

Under this approach, Arvada indicated the possibility of

providing an emergency treated water supply to Broomfield

Iv-15




- ————— -

1 —SM—:.‘K @\/ TYvT "”""“&5\ e > N ’ = :
,::f b I:: ) - S\ (/-v Xy ’,/\'1‘ . : S ) I}_\(("
. A\ "
J {. o pr* ' . . Rry *#\!)
Q) 3 =) 14 1oty . -} > . - 2 : o
. _ { )
. = _f’ T :?‘ﬁ ot
= 7 Atozer  (AnfAg $4YY oW
. [Nl
< - A
) t TV ) -
b o - ' 17‘ »
, o 1 Mu.ﬂ;md k. ;ﬂdou;\n ~
- — Tuv )tauvas;w ,,,*, _]
o 7 14 .,o)':‘; W 1Y sctoBe
¢ _— e e
a7¢3 s a .
& '1"\ . {\ il 7 g
< ~i’ : N r A
- 3} . ! & L X ¥ it :
anq _—— N “N !
abe L - 4 Y \ )12 :
2 ~ly — S 1 sl
[/ 8, - P i =7 s/ H - 1
b o X N -V - A1541 (A
y ‘ \ - ﬂ_,‘7 B m B| i
i 2 /. L N H v
3 g , G« d ID[ ,}\- . lv 3 \ . g
S/\ ip-mH j - ,f 1 //7,——
\ < £ . of
‘oﬂ ¥ v. ' -
& s
R 75 13 079t X ,f/
= X o Wi )| = - #LYS W8, o v
- :-’57L wh Y id e
b - &L TN ; ooy o
) . f [
- i’ %é& avoull ot e
w 3 ‘; N B _ mey ¢ [ T ;
o - o Boes S Y i
& {4
i WA ; 3 O% ., , {
& Wi ¢ s~ 1 ﬂh' 3= - ~ '/:'\."_
N ? ; 7 ~ w "__I"r 4 1 ‘n ".-"’\\:
> ¥ “ vees W B ; }."Df’, E ” - R N Lo :;\g;‘;
v ~r aasipoTf M P *'_” Fa O ';y&
/ / t oo - Y
! T gvgl | _._Jg " ll' l,’ z, 0¥ i —r

ﬁi‘¥1g

WILSAS LNIHAVIUL ¥3LVM
¥10A¥3STY NNNT8 035040Y¥d
VAVA¥Y 30 ALID

3JdN0s
JLIVYNYILY d3ILVM G3LVIHL

9 NI 14

; 'r[}-m,,

I?E_é

A

<o X s of {4&" Pad AR R
- - b ofx Ty AN A
- ) ?}‘r iy s - « A i _}L/‘ [



on a 'when available basis ' Any raw water applied to
Broomfield's benefit would have to be replaced during the
same water year  Such replacement of raw water could be
possible as Arvada plans to pump from the Church Ditch
into Blunn ReservoiIr Broomfield's primary water supply

is also the Church Ditch

The physical facilities to transport treated water from
the Arvada-Blunn treatment plant would be 25,000 1lineal
feet of 30-inch transmission main  This main 15 estimated
to cost $2,400,000

Arvada 1s unable at this time to indicate the sales price
for any water that could be sold to Broomfield from these
proposed facilities Such water sales costs would include,
among other costs, a share of the new Blunn Reservoir and
Blunn water treatment plant construction and operations

costs

Environmental Considerations

The following 1s a li1st of general environmental factors which
have been identified as being relevant and applicable to the

implementation of the various treated water alternatives

a Construction of required pumping and pipeline facilities
could cause disruptive entanglements and interference

with adjacent properties

b  Acquisition of right-of-way or easements for required
pump stations and pipelines could remove properties

from local tax rolls

c Additional iInterconnections between existing systems
provided by an alternative would provide local water
service flexibility and reliability which could 1mprove

the public health, well-being and safety of the community

1v-17
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d Physical improvements such as pump stations and
pipelines could have minimal adverse effects on the
visyal quality of the landscape

e Any alternatives would have little or no effect on
erosion, water quality, air quality, noise, natural
resources, ecology, and areas of natural beauty,

recreation or scenic value.

Among the three treated water alternatives examined in this
report, the Denver Alternate Emergency Connection requires the
least ampunt of new facilities to hbe constructed and should
cause the least amount of impact on the human environment

Raw Water Alternatl ve Systemg

1 Engigg_ermg nesiga Criteria

The criteria for engineering design of a raw water system
as expressed by Broomfield woyld be as follows

Raw Yater Storage
Alternative raw water storage facillbties should be able
to serve the same functions as the present Great Western
Reservoir. These functions include storing all of
Broomfield's water develaped from rights in the Church,
Upper Church, and McKay Ditches and from the drainage of

the Walnut Cresk Basin
The emergency fagilities shayld be able to provide by

replacement an amount of water equal to that in storage in
Great Western Reservoir at the time of the emergency and to
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provide storage for any water that might become available

to Broomfield following the emergency
The size of the raw water storage facilities would depend
upon their location and the source and location of the

water to be utilized 1n the alternative storage site

Capacity to Supply the Treatment Plant

The emergency system should be of sufficient capacity to
provide to the Broomfield Treatment Plant a supply at an
8 MGD rate

Water Supply

The emergency system should be designed to utilize the

present water rights available to Broomfield

The exception to this criteria 1s the supply from surface
runoff in the Walnut Creek Basin A major release of radio-
active contamination from the Rocky Flats Plant could render

this source unusable as a public water supply

Broomfield Raw Water System

The City of Broomfield's raw water supply 1s derived from
Clear Creek via the Church Ditch, Coal Creek via the Upper
Church and McKay Ditches and Walnut Creek This raw water

supply 1s stored 1n Broomfield's Great Western Reservoir

The principal source of raw water 1s from the Church Ditch,
which derives water from Clear Creek just west of the City
of Golden Flow 1s by gravity through Church Ditch to
Walnut Creek, at which point tt ts pumped i1nto the reservoir

Raw water pumping capacity 1s 12,000 GPM

Iv-19
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The City of Broomfield owns 1,645+ Church Ditch shares,
which yield an average of 2,400 acre~feet per year Indi-
*cations j}e that in 1977, a dry year, the ylield will be
much l{ss and not sufficient to meet demand requirements
of the Broomfield system Broomfield will purchase

500 acre-feet of raw water from Denver to supplement their
raw water supply in this dry year of 1977

Broomfield's recards indicate the following amounts of
water were pumped from the Church Qitch into Great Western
Reservoir

1973 1,675 acre-feet

1974 1,813 acre-feet

1975 3,202 acre-feet

1976 1,608 acre-feet

1977 1,375 acre-feet, January thru July

Wa lnut Cf:ek's patural runoff flows la—ﬁo the Great Western
Reservoir The flow records on Walput Creek are of very
short duration and, thus, lna&gquate for hydrologic analysis
For the purpose of preliminary analysis, Walnyt Creek's
contribution to Broomfield's supply has been assumed to be

Average Year 300 - 500 acre-feet

DPry Year 0 - 100 agre-feet

Wet Year 800 ~ 1008 acre-feet

The runoff from Walput Greek i1ncludes the effluent from the
Rocky Flats santtary wastewater process As mentioned
earlier, this process presently includes three-stage treatment
and detention in holding ponds The water from the ponds,
approximately 50 - 100 acre-feet annyal}ly, is released only
after monitoring to determine the acceptability for release
into the natural water coyrse

1v-20
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The implementation of the closed-loop recycle of all plant
wastewater will eliminate this small amount of supply from

the Walnut Creek runoff into Great Western Reservoir

No accurate records exist of the volume of water available
from the Upper Church and McKay Ditches that flow into

Great Western Reservoir Coal Creek, from which both

Upper Church and McKay Ditches derive water, has wery little
flow except I1n wet years Contributions to the Broomfield

supply from these two ditches 1s negligible except in the

few wet years

The average Broomfield raw water yield i1s 2900 acre-feet
including 2400 acre-feet from the Church Ditch and 500 acre-
feet from the Upper Church and McKay Ditches and Walnut
Creek runoff  This 2900 acre-feet 1s less than that re-
quired to support an 8 MGD water treatment plant Broom-
field has a program underway to acquire additional shares

of Church Ditch water that will increase the total to 2100
shares 2100 shares would yield an average of about 3000
acre-feet of water annually The total yield from all
sources then would bring the supply and treatment nearly

into balance for an average year

The dry year yield from the present Broomfield supply system
Is considerably less than the average because only the
Church Ditch water can be relied upon to yield water For
example, in this drought year of 1977, the Church Ditch
rights will probably yield less than 1400 acre-feet and

little, if any, water will be obtained from the other sources
Broomfield's raw water storage i1s i1n Great Western Reservoir

which has a usable capacity of 3100 acre-feet This 3100

acre-feet of storage capacity 1s adequate to store all of
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the spring water yields available. This includes the
present and the additional Church RBitch rights to be
purchased, However, this capacity is not sufficient to
store water from one year to the next to balance out wet
and dry years,

Alternative Emergency Raw Water Supply Systems

Raw water alternatives to provide an emergency raw water
supply will be discussed in three basic areas (a) sources,
(b) storage, and {c) delivery systems

(a) Sources

{t is assumed that any contamination by the Rocky
Flats Plant would affect only the Walnut Creek Basin
supply and the water in storage at Great Western
Re;ervoir 8roomfield's Clear and Coal Creek water
rights and water supplies could be the source of

vater supply for the raw water alternatives These
water supplies have previously been identified as
primarily from the Church Ditch with smafl contribu-
tiops from the Walnut Creek drainage and the Upper
Church and McKay Ditches in all except the drier years.

The supplies from the Church Ditch are transferrable
to alternative storage sites The flows from the
Upper Church and McKay Ditches can be intercepted and
transported directly to the Broomfield Treatment
flant or to an alternative storage site

The surface runoff from the Walnut Creek Basin which
now is captured by the Great Western Reservoir could
#hystca!ty be contained and transferred to a new
storage facility However, this would not be feasible
because a pertiag of the basin drains the Rocky Flats

1v~22

-

VIR SN M N W W GE W NN R AR e —



TS W W w—

i i S

"

Plant and would have been rendered unsuitable for

use as a possible water source iIf Great Western

Reservoir had been rendered unsuitable

The firm of Leonard Rice Consulting Water Engineers

was utilized to assist in the evaluation of poten-

tial raw water sources Mr Rice and his firm are

regularly iAvelved iR vAteF FigRES MARERTS W the
Denver metropolitan area Resules of theur copsl=
tation are tneluded in the Follewing dnsewssiom oF
water seurees and sterage

Other sourees of raw water supplies were analyzed
Including the follewing

]

Denver Board ef WQEgF g@@@tgggggggg

Discussions with effieials of the Deaver Water
Department Indicated that Faw watefr (S fet
available frem the Meffat Tunrel system whieh

is the source of the supply te Recky Flats
Denver's Moffat Tunne)l raw water yield (s [R=
sufficient to provide the water required feF the
existing Moffat, Arvada, and Nerth Table Meuntain
Mater and Sanitation Distriet treatment plants

The Denver Water Department effieials further
indicated that this situatien of raw water sherEs
age on the Moffat Tunnel system weuld eontipue
into the forseeable future. The Denver water
officials also stated that raw water 5terF3ge was
imsufficient on the Moffat system te be abie €@
provide storage capacity in Gross oF Ralsten
Reservoits to benefit Broowfieid.
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The officials of the Denver Water Department
&lso indicated an Inability at this time to
consider sale of transmountain return flow for
use by Broomfield The purchase of trans-
mountain return flow from the Denver Water
Dapartment to benefit Broomfield appears to
warrant additional considération and discussion
with Denver water offlciats, however,

EnglqugM T:as recmt!y m;;i&ed a raw water
gr&jgg;- on Ranch Creek which cofmects to

Benver's Moffar Tunnel systdm. Englewpod and
fenver have an agreement that provides Denver the
yisli of Englewoad’s Ranch Creek system in return
for Denver providing a 1ike amount of water to
Englewoct on the South Platte River

This arrangement hetwsen Englewood and Denver is
mutuakly beneficiasl Each entity receives water
\:cher'e it can best utilize the supply

Contral of the Ranch Creek water is with Denver
and for the same reasons mentioned in the Denver
subsection, water from Ranch Creek s not available
to be used by Broomfield

nlg g“cregk

‘ﬁp potential of obtaining additional water

s&&pt ies from Clear Creek wes explored, and a small
amount of water appears to be avaitable through
purchase of water rights from agricultural users
Groomfleld has an active campaign underway to ac~
Guire these waters including another 500 shares of
the Church Ditch raights
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Church Ditch shares are selling for about $1,000
per share Their yield to Broomfield 1s about

I 5 acre-feet per share during an average year
and as little as 0 4 acre-feet per share in dry

years

The Farmers Highline Canal shares are selling for
about $16,000 per share Their yield to Broom-
field via Standley Reservoir would be about 16 4
acre-feet I1n an average year and 7 8 acre-feet

in a dry year

Several thousand acre-feet of water are available
in Clear Creek during spring runoff in all except
the dry years This water could be made available
to Broomfield via exchange for water rights on the
South Platte River However, because of the
limited capacity of the Church Ditch during the
period this exchange is possible, this potential

offers little benefit to Broomfield

Farmers Reservoir and Irrigation Company (FRICO)

FRICO owns and operates several ditches and reser-
voirs including the Church Ditch and a portion of
Standley Reservoir Standley Reservoir, located
just south of Great Western Reservoir on the Woman
Creek Drainage, has a decreed capacity of 49,060
acre-feet Because of wave damage to the spillway
and embankment the State Engineer has limited

storage i1n Standley to 34,310 acre-feet FRICO

owns about 30,000 acre-feet of the available storage

FRICO officials indicated that they are actively
seeking additional water rights for FRICO's benefit
and did not feel any water was available to benefit

Broomfield

Iv-25




8.

FRICO and Westminster are prasently negotiating
an agreement to trade effluent from the West-
minster Mastewater Traatment Plant for water in
Standley Reserveir The farmers downstream of
Standley Reservair wauld utilize the effluent
from the wastewater plant, and Mastminster would
ha able to use a like amount of FRICO water from
Standley Reservoir

A simtlar trade-of-wastewater effliuent arcvange-
ment appears to ha avgliashla to Braoomfield

Homaver, the complexity of the details of such

ac avrandement are bayond the scope of this project.

Standley Lake shares 3re keing purchased by West-
minstet with an open aoffer of $4,650 per share

tf Broomfigld also were to sesk shares In Standlaey
take, the yield to Broomfield would be 5 76 acre-
feet per share on an average year and 1 47 acre-feet
pat share on a dry year

Littlie watar 1s physiéally available in Coal Creek
in the wettest of years and none during dry years
aven to the holders af the mest senior water rights

The Bureau of Reclamatian ls exploring a storage
project on Coal Creek to utilize water from both
Coal Creek and South Boulder Creek The timing and
vighitity of this preject are such that considera-
tlon is not warranted at this time
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South Boulder Creek

The possibility exists to acquire water rights
on South Boulder Creek which are presently used
for 1rrigation South Boulder Creek waters

could be delivered either into the FRI1CO-owned
Community Ditch - Marshall Reservoir system or
via the Denver Water Department's South Boulder

Canal

The Howard Ditch 1s representative of the better
South Boulder Ditch rights although only a small
amount of water 1s presently available from the

Howard

Howard Ditch shares are selling for $16,000 per
share Their yield to Broomfield after transfer
1s estimated to be about 15 2 acre-feet per share
with little variation In wet and dry years This
unusual pattern of yield 1s caused by Denver's
Gross Reservoir decree skimming off all of the

extra wet year yield

Groundwater

The City of Broomfield has several deep wells and
has terminated their use due to poor water quality
According to studies by the United States Geologi-
cal Survey, shallow groundwater 1s not available
except in very small quantities in the Broomfield-

Rocky Flats area

South Platte River

Water ts avatlable in the South Platte River and
could be made available to Broomfield in the

following manner
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2. Exchange to Clear Creek during high spring
flaws

P By pumping ghrough @ pipeline into Great
¥estern Reservoir  {This alternative would
be yery expensive apd was dismissed as not
fgasible )

A‘:"‘

Qne source of South Plagte water would be Englewood
Englewood recently eptered into a contract for 2000
acre-feet groually gt $125 per acre foot In a sale
o Thoratep

7 Bur lyle
Water is avajlable in the Barr Lake area near
Prighton through grayndwater pumping and augmenta-
tion. {Fhis plternative would be very expensive

204 was disnisses 3s ot feasible )

ke @’fﬁ Mestern Reseryveir hps approximagtely 3100
ferecfeet of liye storage which proyides seasonal
carFy-Qver for the present Brogufield water supplies
and 2 yery smalj aqount of carry-over storage for use l |
in $ry years ]

Alternptiye storage sysggns would be sized to provide
the spme functions o gost cases, this would require '
storage of apout 3100 acre-feet, however, the size l
might yary slependent uppp any restrictions ip the facili-

ties wsed to transfer the water to and from the alterna- ll
tiye sgorage sites

The jocations of all alterpative storage sites are
shown op Figures 7-19  FThey are .l




I

Rocky Flats Lake (Smart Reservoir)

Rocky Flats Lake has a capactty of 1000 acre-feet
and is located just south of the Rocky Flats
Plant It 1s owned by the State of Colorado

Mr Marcus Church has a long term lease for the

fishing rights on the lake

Rocky Flats Lake 1s presently too small to provide
storage capacity to replace that available In

Great Western A 750-acre-foot expansion of the
reservoir 1s possible Even with this expansion
the capacity would be too small unless Denver

were the new supply source The Denver system, as
a source, could provide some of the storage differ-
ence required between the 3100 acre-feet available
in Great Western Reservoir and the 1750 acre-feet

capacity of an expanded Rocky Flats Lake

Operationally, present Broomfield supplies could
be pumped to Rocky Flats Lake and then flow by

gravity to the Broomfield Water Plant as needed
Raw water available from Denver could be trans-

ferred to Rocky Flats Lake via the present system

Rocky Flats Lake existing capacity could provide a
90-day emergency supply for Broomfield However,
the 1imited capacity of the existing or even the
expanded Rocky Flats Lake i1s not sufficient for
the one year duration of the emergency assumed 1n

this study
Rocky Flats Lake appears to be one of the less

viable alternative storage sites because of its

lack of storage capacity, excessive cost to expand,

Iv-29




and Broomfield's concern of the lake's close
proximity. to the Rocky Flats Plant

Benver System Storage

The Denver Water System has extensive water
storage in excess of 500,400 acre-feet This
includes Ralston Reservoir (V1,000# acre-feet),
Gross Reservoir (presently 45,000 acre-feet and
planned 120,000 acre~feet), and a planned 13,0000
acre~feet storage on the Upper Williams Fark, it
on the Maffat System.

Discussions with the Qenver Water Uepartment hgnve
indicated that neither storage capacity noy gddi-
tional raw water supply is avallable at this time.
The Department did indicate a possiblility af row
water belng available at samg time in the fytyre

i1f the planned: Foothills, Kagle-Piney, and Williams
Fork expansions can be censtructed

m&g:_r'uksm : ,

Ak potential new reservoin site of adequate size on

Rock Greek, north and west of the Rocky Flats Rlant
fenced security area, but on the plaat grounds, cayld

be constructed The location in proximity to the Recky
Flats Plant |s considered undesirable by Wroomfieidi,
and the cost of development would be high.

Coal Cresk Storage

Two alternative potential new reservoir sites of
adequate size could be built on Coal Greek, west of
the Rocky Flats. Plant. These two sites have bmen
studied extensively by the Bureau of Reclamation as
part of the Coal Creek Unit of the Front Range Study.
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Present Broomfield supplies could be pumped to
this reservoir and then be fed by gravity to the

Broomfield Water Treatment Plant

The Coal Creek storage sites are potential alter-
natives of adequate size and 1n a desirable loca-
tion The main drawback is the high construction

costs

Marshall Reservoir

The existing Marshall Reservoir, located north and
west of the Rocky Flats Plant, provides storage for
irrigation use and would have to be enlarged to
provide the necessary storage for Broomfield

The dam i1s located over an abandoned coal mine

and the State Engineer's Office would require a
great deal of technical justification and study

for any enlargement

Present Broomfield supplies could be pumped to
this reservoir and pumped again to the Broomfield

Water Treatment Plant

The Marshall Reservoir enlargement is of adequate
s1ze and In a desirable location The drawbacks
are high construction cost, double pumping, and
the complication of the abandoned coal mine 1n

enlarging the reservoir

Blunn Reservoir

Arvada has completed preliminary design on a water
storage facility, Blunn Reservoir on Ralston Creek

south of the Rocky Flats Plant  Blunn Reservoir
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would have from 4500 to 7600 acre-feet of live
storage with Arvada's present needs about 3000
acre~feet. Arvada has indicated a willingness

to discuss leasing or selling the excess storage
capacity Preliminary cost estimates to construct
Blunn Reservoir range from §1,200 to §1,750 per
acre-foot of storage Present Broomfield suppllies
could be pumped to this reservoir and transferrad
by gravity to the Broomfield Mater Treatment

Plant

Blunn Reservoir is a potential storage facility of
adequate size and 1n a desirable location The main
drawback would be the large construction cost.

Suudl;y feservolir

The Farmers irrigation Compsny {FRICO) and the City
of Westminster own Standley Raserwoir, which con-
tains 34,310 acre-fest of usable storage. The reser-
voir provides storage for water supplied by the
various ditches and utilized by irrigators below

the reservoir and for the mmicipal supply for the
City of Westminster

The storage capacity of Standley Lake is not being
fully utilized. &8ecause of damage to the dam
structure by wave action during recent storms, the
State Engineer has reduced the ailowable stovage 1n
the reservoir

Standley Reservoir offers potantial storage to be
acguired in several ways. These include purchase or
lease of storage capacity from FRICO on either a
permanent or emergsncy need basis, enlargement of
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the reservoir capacity, repair of the existing
dam structure to allow full storage, or provi-
sion of alternate supplies to the irrigators who

use water from Standley

Broomfield's Church Ditch water supply can be
diverted by gravity to Standley, but pumping
would be required to transfer the water from

Standley to the Broomfield Treatment Plant

Broomfield has expressed some concern about the
proximity of Standley Reservoir to Rocky Flats
and downwind location of the Reservoir from the

Rocky Flats Plant

Standley Reservoir offers adequate storage The
major drawback will be the high cost of acquisi~
tion of storage and overcoming Broomfield's

concern

In summary, the Coal Creek and Blunn Reservoir alternatives
appear to provide the best storage potential, with Standley
Reservotir also a strong possibtlity Within the accuracy
of preliminary cost estimating, any of the three are very

costly both for construction costs and additional pumping

The Standley Reservoir (which 1s in existence) and Blunn
Reservoir (which 1s well toward completion of preliminary
design) alternates should be easier to implement than to

start a new project on Coal Creek
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The glrernative raw water sourées amd storege all
require delivery systéms to utiliZe Broomfield's
water rights anmd to transport the raw water to the
Broonifield treatment plant

The following discussion IncludEs the altefivdtive
systems which wiére investigated In some detall
These sysveins ave shown In Figures 7-19  They
Frichude

(1)

This altrernative, shown on Figure 7, woulkd
inclufle trafsmitting water from the Deiwer
Ralston Reservoir via the ewisting Notky Frsts
pump station ahd water Tine. Rogky Flats ksRke
would be incressed fn size From 1080 to 1750
sere~feer and a new FB-ineh grawvity centult
would: be constructed frem Wooky Frats Lake o
the Broomfield treatment plane,

The capital cost of this alternativé wowld be
$2 5 million and $250,000 was estimated as the
gost to purchase 2500 acra=feet of water ¢
inftiad supply fof cransition to a few sterags
The additlional anmual operations costs weald be
minimad:

This altefnative 1s Vimitéd by inadeguate storafie
and: 1nability to olitain a saetisfactoty agrewieh®
to exchange Broonifield's watefr rights to RalistoR
Reservoir
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(2)

(3)

Raw Water Alternative No 2

This alternative, shown on Figure § , would

include a new pump station and l4-inch pressure
conduit fromRalston Reservoir to Rocky Flats

Lake which, together with the existing 10-inch
line, would furnish a capacity equal to
Broomfield's emergency demand Rocky Flats Lake
would be increased in size to 1750 acre-feet

and a new [18-inch gravity line would be

constructed from Rocky Flats Lake to the Broomfield

treatment plant

The capital cost of this alternative would be
$2 8 million and $250,000 estimated as the cost
to purchase 2500 acre-feet of water for initial
supply for transition to a new storage The
additional annual operations costs would be

minimal

This alternative 1s limited by inadequate storage
and 1nability to obtain satisfactory agreement
to exchange Broomfield's water rights to Ralston

Reservoir

Raw Water Alternative No 3

This alternative, shown on Figure 9, would
include a new 22-i1nch gravity line from Ralston
Reservoir-Long Lakes directly to the Broomfield

treatment plant
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The capital cost of this alternative would

be $2 0 million and $250,000 estimated as theé
cost to purchase 2500 acre-feet oF water for
initial supply for transition to @ néw storage

This alternative is limited by inability to obtain
storage and 1nability to obtain a satisfactery

agreement to exchahge BreomfField's watér +1@ghts
to Ralston Reservoir:

Raw Nater Alternative No. &

This alternative, shown on Filguie 10, would idklude
diversion of water from the South Boulder CaRal
Into Rocky Flats Lake and eonstructiol of dn
18-inch gravity line from Rocky Fidts Lakd ts

the Broomfleld treatswnt plant

The caplital cost of this alterfiative wodld be
$2 5 mitlion and $250,000 was éstimated 4% the
cost to purchase 2500 acre-feer of witer for
initial supply for tralisition to & néw storage
The additional snnhual operdtichs costs would be
minimal

This slternative is limited by inddéquite storsye
and inablility to obta&ln & satisfactory agréemsnt

to exchange Broomfield's water rights to the
South Boulder Canal
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(5)

(6)

Raw Water Alternative No §

This alternative, shown on Figure 11, would include
diversion of water from the South Boulder Canal into a
proposed 3000 acre-foot reservoir on Rock Creek

and construction of a 24-inch gravity line from

the reservoir to the Broomfield treatment plant

The capital cost of this alternative would be
$4 2 million and $250,000 was estimated as the
cost to purchase 2500 acre-feet of water for
initial supply for transition to a new storage
The additional annual operations costs would be

minimal

This alternative 1s limited by
the (nability to obtain a satisfactory agreement
to exchange Broomfield's water rights to the

South Boulder Canal

Raw Water Alternative No 6

This alternative, shown on Figure 12, would include
diversion of water from South Boulder Canal into a
proposed 3pgp acre-foot reservoir on Coal Creek

and construction of a pump station and 20-inch
pressure line from the Coal Creek Reservoir to

the Broomfield treatment plant

The capital cost of this alternative would be §4 3
million and $250,000 was estimated as the cost to
purchase 2500 acre-feet of water for initial supply
for transition to a new storage The additional

annual operations costs would be minimal
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(8)

This alternative is limited by
the inability to obtain a satisfactory agreement
to exchange Broomfield's water rights to the South

Boulder Canal

Raw Water Alternative No 7

This alternative, shown on Figure 13, would 1nclude
diversion of water from South Boulder Creek intsc

a 3000 acre-foot enlargement of Marshall Lake and the
construction of a pump station and & 20~inch

pressure conduit to the Broomfield treatmenmt plant

The capital cost of this alternative would be
$4 6 million and $250,000 was estimated as the
cost to purchase 2500 acre-feet of water fot
initial supply for transition to a new storage
The additional annual operations costs would be

minimal

This alternative 1s limited by

the imabitity to obtain & satisfactory agreement
to exthange Broomfield's water rights to South
Boulder Creek

Raw Water Alternative No §

This alternative, shown on Figure 14, would

include participation with Arvada in the proposed
Blunn Reservoir to obtain 3000 acre-feet of storage
and construction of a 22-inch gravity line from
Blunn Reservoir to the Broomfield treatment plant

The capital cost of this alternative woutld be
$4 3 million and $250,000 was estimatéd as the
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(9)

(10)

cost to purchase 2500 acre-feet of water for
inttial supply for transition to a new storage
The additional annual operations costs would be

minimal

Raw Water Alternative No 9

This alternative, shown on Figure 15, would include
purchase of 3000 acre-feet of storage in Standley
Reservoir and a pump station and pressure conduit

to the Broomfield treatment plant

The capital cost of this alternative would be
st 1 million and $250,000 was estimated as the
cost to purchase 2500 acre-feet of water for

inttial supply for transition to a new storage

The capital cost includes $300,000 reimbursement
to the Standley Reservoir farmers to make the
emergency storage and water available and forego

one year's crops
This alternative 1s limited by
the potential difficulty i1n negotiating the

purchase of Standley storage capacity

Raw Water Alternative No 10

This alternative, shown on Figure 15, 1s the same
as Alternative No 9 except without reimbursement

to the farmers
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(11) Raw Water Alternative No 11

(12)

This alternative, shown on Figure 16, would include
obtaining storage in (a) Coal Creek (3000 acre-feet),
(b) Rock Creek (3000 acre-feet); (c) Rocky Flats Lake
(1750 acre-feet), or (d)} Blunn Reservoir (3000 acre-
feet) and construction of a pumping station and
pressure ¢conduit to transport Broomfield's present
water rights to the new storage locatien Alse
included would be a transmission system from storage
back to the Broomfield treatment plant

The capital cost of this altefnative would be

(a) Coal Creek $4 3 mitlion
(b) Rock Creek $4 8 mitlion
{c) Rocky Flats Lake $& 1 million
(d) Blunn Reservoir $4 2 million

The Broomfield water rights, excluding Walnut Creek
rights, would be available to the new system,

Alternatives (a), (b) and (d) are adequate
Alternative (c) 1s limited by inadequate storage

Raw Water Alternative No, 12

This alternative, shown on Figure 17, would include
enlargement of the existing West Lake,

construction of a pumping station afid pfessure
conduit (1) from Standley Reservoir to the Broomfield
treatment plant, (2) from West Laké to

Broomfield sewage treatment plant, and (3) from
the Broomfield sewage treatment plant to the

existing Broomfield deep wells
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(13)

This alternative would include purchase of
transmountain wastewater effluent from Denver,
augmentation from the deep wells, and exchange
of wastewater with the Standley Reservoir

interests 1n the Bull Canal or German Ditch

The capital cost of this alternative would

be $2 0 million and $100,000 was estimated

as the cost to purchase 1000 acre-feet of
water for i1nitial supply for transttion to a
new storage The additional annual operation-

cost would be minimal

This alternative 1s limited by the uncertainty
of the exchange-augmentation concept which will
require substantial additional engineering and
legal efforts costing several hundreds of
thousands of dollars over several years, and

1s also limited by the lack of storage for
present water rights

Raw Water Alternative No 13

This alternative, shown on Figure 18, is similar
to Alternative No 11, with augmentation from
wells near Barr Lake instead of the Broomfield

deep wells

The capital cost of this alternative would be
$4 6 million and $100,000 was estimated as the

cost to purchase 1000 acre-feet of water for
inttial supply for transition to a new storage
The additional annual operating cost would be

minimal
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(14)

This alternative ts limited by the uncertainty

of the exchange-augmentation concept which will
require substantial additional engineering and
legal efforts costing several hundreds of
thousands of dollars over several years, and

Is also limited by the lack of storage for
present water rights This alternative 1s also
more than twice as costly as the siumilar alterna-
tive (12)

Raw Water Alternative No 14

This alternative, shown on Figure 19, would
include a pumping station and pressure condurt
(1) from the South Platte River into Standley
Feservoir, (2) from Standley Reservoir to the
Broomfield treatment plant, and (3) from the
Broomfield sewage disposal plant to MWest Lake

This alternative assumes exchange-augmentation

of Broomfield sewage effluent with Standley

Lake water users and using water from Renver trans-

mountain return flow as the augmentation and supple-

mental source

Capital cost of this alternative would be $5 1
million and $100,000 was estimated as the cost
to purchase 1000 acre-feet of water for initial
supply for transition to a new Storage Tthis
additional annual operation cost would be about
$400,000 annually

1v-42

PR = e
. — O SRS . - & e 3 P IS PR

N .
i "™ N

\

-
=

b
H
N



L 1=lllIll:hll|..1=lll'..:;ll‘-:;Il.-:;lll'——;;III OGNS hEE 0NN G5 G N W B e w e

(15)

This alternative is limited by both the uncertainty
of the exchange-augmentation and the ability to
purchase the Denver transmountain return flow This
concept would require substantial additional engin-
cering and legal efforts costing several hundreds

of thousands of dollars over several years

Raw Water Alternative No 15

This alternative, shown on Figure 19, i1s the same
as No 14, with the augmentation and supplemental

supply from Englewood

Capital cost of this alternative would be $5 1
million and $100,000 was estimated as the cost
to purchase 1000 acre-feet of water for initial
supply for transition to a new storage This
additional annual operation cost would be about

$400 000 annually
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FIGURE 12

RAW WATER ALTERNATE NO 6

SOURCE SO BOULDER CRK/COAL CREEK
(REFER TO TABLE 4)
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RAW WATER ALTERNATIVE NO 7
SOURCE  MARSHALL RESERVOIR
(REFER TO TABLE 4)
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RAW WATER ALTERNATIVE NO 8
SOURCE  BLUNN RESERVOIR
(REFER TO TABLE 4)
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TABLE 3

A TREATED WATER SYSTEM MATRIX - COSTS

Denver Alternate Emergency Connection**

Right-of-Way Cost -0-
Construction Cost
5500 L F 20" Main @ $41 00/L F & %225,566
5 8 MGD Pumping Station @ $32,500/M6 =__ 5108500
Subtetal Shrn 406
15x E w,ﬁ
Emergency Cost
Additional Water 586,666
Pumping Cost _ S ke
$680:,666
Westminster Alternate Emergency Connection
Right-of-Way Cost -6
Construction Cost
13,000 L F 20" Main @ $45 0O/L F =§ 585,006

5 8 MeD Pumping Station @ $37,500/RG =5 H1E0
Sebtotal  § 865,388
15x = §%,583, 756
Emergericy €ost
Additional Water
Pumping Cost

**The use of water from the Denver system as a&n &férgency sugiply wetld
require these improvemerits and additions t& thie witdr dfsEr]Batlien
transmission and storage system to be accefersted Beyswd thit g
for normal growth
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TABLE 3 (Continued)

Arvada Alternate Emergency Connection

Right-of-Way Cost -0-
Construction Cost
25,000 L F 30" Main @ $64 00 L F = $1,600,000
1 5 x = $2,400,000

Emergency Cost
Additional Water Indeterminate

Pumping Cost Indeterminate

D
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Environmental Considerations

The following 1s a list of general environmental factors which have
been tdentified as being relevant and applicable to the implementa-

tion of the various raw water alternatives

a Construction of new reservoirs or enlargement of existing storage
ponds and required pump stations, pipelines, and diversion struc-
tures would cause disruptive entanglements and interference with

adjacent properties

b Acquisition of right-of-way or easements for required facilities

could remove properties from local tax rolls

¢ New construction or enlargement of a reservoir could involve the

following

(1) Enhance the opportunity for development of water related

recreational activities
(2) Increase land values and land use of adjacent properties

(3) Impact the natural environment either positively by en-
hancing the natural beauty and scenic value of the area,
or negatively by utilizing undeveloped areas and disrupt-

ing the natural setting

(4) Significantly affect the local drainage patterns, erosion
and flood control characteristics, water quality, plant
and wildlife ecology,and potential use of the specific

drainageways and adjacent areas

d Additional water sources would complement the development plan of
the community and provide local water service flexibility and re-
liability which could improve the public health, well being, and

safety of the community

As the implementation process for any alternative 1s advanced, a full
and comprehensive examination should be made of all impacts to minimize

any adverse effects on the human environment

V-1l
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Vi CONCLUSIONS

A Preferred Alternative Description

1 Short-Term Emergency Supply

The preferred short-term alternative to provide emergency water
to Broomfield 1s to purchase treated water from Denver This
could provide an immediate supply that 1s readily available and

usable and is the least costly alternative available

The present 9 7 MGD capacity from Denver could meet the entire
needs of Broomfield unti1l 1979, and with restrictions on
sprinkling unti1) 1982 Construction of a pipe line and pumping
station (construction cost of $621,000) are required to 1ift

the water to the Broomfield system storage near the Jefferson
County Airport However, emergency service could be provided

on a temporary basis until this construction could be completed
Broomfield would also be required to accelerate the construction
of some transmission and treated water storage improvements to

make full use of this water

The approval of the Denver Board of Water Commissioners would be
required 1f Broomfield 1s to serve water outside of the contract
service area, even on an emergency basis Nearly all of the
Broomfield service area west of Main Street 1s outstde of the

Denver Contract Service Area as shown on Figure 4

This preferred alternative would require the purchase of addi-
tional water from Denver and the repumping of that water into

the treated water storage near the Jefferson County Airport

The purchase costs for water are estimated to be $580,000 per
year for 950 MG based upon 1980 usage, and the additional pumping
costs for 1980 estimated to be $20,000 per year

Vi-l
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A1l of the other short-term emergency alternatives studied
are not recommended because they are not immediately available

or are too costly Substantial construction would be reauired for
any of the other alternatives

The Westminster treated water alternative and the Banver

raw water alternative from South Boulder Ceanel! could be imple~
mested im a short time-frame Mowever, neither of thmse entities,
Westminster nor Deaver, were able te commit water T such
emergeocy sugpl les except for a véry short time -—- 4 few days.

The preferred alternative to provide emergency water for
firoomf ield oner the long-tetrm wouwld he tO putchate treatad
water from Denver This is the lLemst costly ang most
reaftily avallable source.

Teyond 1982, to pravide the smeirgency supply even on a
curtailed use basis would reguiee that Broamfield acqulre
the additional capacity in Condult Mo. 8i. ¥his witl in-
crease the amount availsble to Braomfieid to 15.8 MGD.
¥5.8 MBB will provide the entire newds of Broomfield until
1983, and with restrictions on sprinkling wntil 1990

Sroemfizld is presently negatiating with Demver for the
purchase of this additional capacity. To use the full

58 MRD will not require construction af any adiitionsl
faciiities earmarked solely for this purpose Prossmfield
will be required to accelerate the instaliatien of another
pamp in the Denver Pump Station and to accelerate construce
tion of transmission and treated water stutage facilities
to accommodate this supply

Vi-2
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b Second Preference - New Raw Water Reservoir

This alternative becomes preferred 1f Broomfield 1s unable
to acquire the additional capacity in Denver Conduit No 81
and requires acquisition of storage to replace Great

Western Reservoir This could be from Standley, Blunn, or

Coal Creek Reservoirs

These alternatives would require major capital outlays
(several millions of dollars) for the storage capatity and
conveyance systems to transport the Broomfield water from
its source into storage and to the Broomfield Treatment
Plant The costs of all alternative storage and conveyance
systems are in the same range, $5-6 million The pumping
costs associated with these alternatives are comparable to
those presently required to lift the Church Ditch water into

Great Western Reservoir

|f there 15 a long-term potential that Great Western Reservoir
could be rendered unsuitable for public water supply by the
Rocky Flats Plant, then the Walnut Creek surface supplies
would be rendered unsuitable also Thus, any alternative to
provide new storage must provide a water supply equal to

that presently available to Broomfield from the Walnut Creek
drainage The Walnut Creek supply produces little water in
dry years, but nonetheless is a valuable asset because of

its yteld during other years

B Preferred Alternative Evaluation

There are no simple and inexpensive alternatives avaitlable to provide
Broomfield with an emergency water supply The fierce competition
for water supply in the northwest metropolitan area and the require-
ment of municipal users for a firm supply during both high and low

run-off years combine to complicate any easy solutions

Vi-3




The Broomfield emergency water supply maximum day demand ranges
from 5 3 to 8.0 MGD The magnitude of this demand is so largs

as to be beyond the capability of all except the largest treated
water system

The Broomfield emergency water supply total storage reguiremsnt ¢
is about 3100 acre-feet The magnitude of this demsnd is heyond
that readily available from any present storage system.

The Denver treated water alternative offérs an immediataly avail-
able emergency water supply which could be implemented in a shiprt
period of time This woyld allow adequate time to evaiyats the
long-term potential hazard to the Sroomfisid water sypply of the
continued operation of the Rocky Flats Plant
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APPENDIX A STUDY ORGANIZATION AND COORDINATION

Organization

Figure A-1 presents the project schedule that was followed during the
course of the study A total of ten formal project meetings were held
with ERDA/Rockwell International representatives each serving as a mile-

stone event signifying a specific task accomplishment

Special assistance was provided by the consulting firm of Leonard
Rice Consulting Water Engineers, Inc 1n analyzing water rights and the

avatlability of raw water 1n the North Metro Area

A special study review was obtained from Dr J E Flack, Professor
of Civil Engineering at Colorado University Dr Flack has a wealth of
expertise in Colorado water resource management and provided his valuable

overview to assure the study analysis was complete and comprehenstve

Numerous i1nformal discussions took place with various entities through-
out the study A specific contact made well 1nto the study with the City
of Arvada provided information concerning the proposed Blunn Reservoir
and modifications to their water treatment facilities An 1nvestigation
of this data resulted in the addition of both a treated and raw water
alternative to the study and 1s included in this report Since, however
this information was obtained late in the alternative evaluation phase
of the study, the inclusion of the additional alternatives caused, In

part, the requirement for a time extension to complete the project

Coordination

Prior to and during the course of the study numerous meetings were

held with various entities which are directly involved with the project




These meetings provided a substantial amount of information and background
related to the emergency water supply concept for Broomfield The discussion
which transpired during the following meetings have been documented in the

form of minutes and memorandums which are included 1n this appendix

—

Meeting Date

January 27, 1976

January 28, 1976

March 29, 1976

April 28, 1976

May 4, 1976

May 14, 1976

October 22, 1976

September 3, 1976

April 6, 1977

April 19, 1977

Meeting Participants

ERDA
Rockwell International
City of Broomfield

Rockwell International
City of Broomfield
Colorado Department of Health

Rockwell International
Broomfield Utility Department

Rockwell International
Broomfield Utility Department

Rockwell International
Rocky Mountain Consultants

Rockwell International

Chief of Dams and Reservoirs,
Division of Water Resources,
State of Colorado

ERDA

Rockwell International
City of Broomfield
Denver Water Department

ERDA
Rockwell International
City of Broomfield

ERDA
Rockwell International
URS Company

ERDA
Rockwell International
URS Company
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Meeting Bate

May 4, 1977

May 6, 1977
(Two seperate meetings)

May 9, 1997

May 1V, 1977

May 17, 1987

June 1, 19%F

June 2, 1977

Juna 30, 1997

July 6, 19%7

Auvgust 1, 1977

Meeting Participsnts

ERBA
Rockwell Fnternations?
URS Company

ERDA

Rockwel? mm&
City of tétd
US Company

g
Wr Predriméiond)

Rockwel! Prternationel
Gity of Vesemiddtey
URS Compeiy

ERDA-
URS Compiany

ERBA
Rockwll | ntdrnmws fotiet
m

41 irternationl
thy of BFoontieid

U Compitey,

ERDA-
Réckwel1 Inté¥netionsl

GRS Cdmpany

ERDA

Rockwedl Internationsd:
City of Avvus:

URS Cénpainy-

Wl Iritérnat ional
URs: Cmipaivy.
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Meeting Date Meeting Participants

August 5, 1977 ERDA
Rockwell International

URS Company

August 11, 1977 ERDA
Rockwell International
URS Company

Many other meetings, discussions, and contacts have been made con-
cerning the project which are not listed above and which have not been
documented as those included in this Appendix However, the information
contained in the following meeting notes represents a thorough summary

of the project's many facets and considerations
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Rocky Fla‘s Plant
PO Box 464
Golden, Colorado £0401
{3031 494 2311
Contractor to
Energy Researcn ang Development ROCkWe' '
Adminstration International

~
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February 6, 1976 76-R¥F-0278

Mr W M Lamb
Area Manager, ERDA, RFAO

Summary of Broomfield Water Contingency
Status as of February 5, 1976

JAMNUARY 27 MEETING WITH DENVER WATER 30ARD

A meet.rg was held o1 January 27, 1976 with the Denver Water
Board, Broomfield, ERDA, ard Rockwell I~ternazoral to
ciscuss a co-tungency water plan 1or Broomilield The list of
at*endees 1s attached

'
i

The Denver Water Board commented that thev do 1ot have adecuate

r fo~ an

cb

warer *s vake commutTiiemt ‘o s.tply Brocmif ele xutt &t
rcetim.te period of ntne however, they were witing to ¢
contingencyv emergency suoplies The Denver Water Board 1s not
row cortracting for any new vater customers Tais posiure
cerives trom the unavailabilitv of adeguate treatrment facilities
and reservoir capac.ties If the cont'ngency 1s experienced 1n
the middle of a drv summer, there just may not le enough water

viiout adced facilities now held up b, environmental considerations

Tre qaestion of the quanthity of water required for Broomfield tends
to revo've arouna the fact trat Broomf.eld ~ow provides

water to apbroximately 9600 persons and the Dexver Water Board
to 8<~00 persons hese numbers will reverse thomselves 1n the
necar tuture because the new Broomfield construction 1s 1n the area
that uses the Denver water services The Denver water line to
Broomficia 1s 48" in diameter ot wnich Broomfield purchased 30"
equiralent Denver owns the duiference Thirty inches wall supply
9 7 m-llion gallors of water per day wnich 1s adequate to supvort
*Poroviratcdy 15, 000 peonle  The development 3f Broomiteld,
»10j)ccted to be 30, 000 nersons in 1081, would require the entire
*5'" hime wnich c1n suoply 1or~ovrately 15 8 miios, gallons per
uay IThe Denver VW ater Boirva 1 westmert in the 13! line 1s

7 weatr 1u»uu.~u.
e

1

.rzmr”_rrﬁcmnr"?— ~ 2 25 mll on dullars and may “e purchased from them




Mr, W, M. Lamb ' .
Page 2
¥ebruary 6, 1976

Any contingency supply must provide an amount of ﬁht
equivalent to that which Broomfield derives from

’ Western Reservoir. At present, thisis § 1/3 W gallons
per day. Broomfield is developing ¢expanded t- Q&m capaqity '
to incrcase the Great Western output to 8 midin ¢ s pai day
(this was to be done in 1974 but the tritium ineidunk detayed Gity
action), Increased sapacity will be avalably i alank W8 Yad.
The contangency supply should provide § midhod gabiegs P .

The Penver Water Board does not permit sl g of ekt wams
with other water supplies because of probiesis of gustaiised
purity, This can bg overcome with the waighi- et of apgropaiase
¢heck valves The water pressure in the Des. sf wasgs biles <
ot adequate to supply the entirg City of Bugos Sield and it with by

»ecessary to install prnping capabilitigs % 411 siedags foilie &
the Jefferson County Aizport. .

Conditions upon which we can work eui 23 ag¥: Gupesh with Batves
would be based upen opr hringing what Présagy-o we calh W ldidisate
® the envirenmental acoepsance of the Fonthille Treawngss W‘aﬁ
Ragle Nest Reserveazr  Additional axess of ¢6 16exd 254 the Fans
@ore acd Piney Reservgrvs The Ronver Was 22 Boad wishes,
during the period 1a which they axe sugpluing vates 46 Busomtield,
t voo the water nights to Church Bitoh sings -'}»Mit et
o using that watey during the coltingesioy ) Th )
o be acgeptable t¢ Brogomiiekd, o

The Denver Water Board and the City of Brop niield wﬁk M
9 ws by February 6 their ¢riteria and yogds so Has s
cxiteria gah be prepared irom wiich an éuls 1 ted Jre) m

- ¢an be derived. AR arvehitectural angd engimes -isg ms,
wpon by ERDA, Brosmafield, and the Dunves T ates Doakd, can
hen be sm

- . ' » " . v L . . P

. s am e e oy -

¥ recomutend that BRDA secure optios os thy Degves watey Hug
80 that it will not be relcased during mmmﬁauﬁp%
mingmy water phask.
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Mr, W. M Lamb .
Page 3
February 6, 1976

JANUARY 28 MEETING WITH CITY OF BROOMFIELD
AND COLORADO DEPARTMENT OF HEALTH

On January 28, a meeting was held with the City of Broomfield
and the Colorado Department of Health to review “he Rocky Flats
Waterborne Effluent Monitoring Program for 197> In addition
to this review, a very brief discussion was held concerning many

of the Rocky Flats Irternal Environmental Contrcls and procedures
Attached 1s a list of these topics

The plant environmental controls and procedures were reviewed

to dcmonstrate that water leaving the Rockv Fla“. Plant will not

be accidentally subjected to chemical contamina~on Broomflield
and Colorado Departme=~t of Health personnel ex--essed satisfaction
wath our 1976 \Wateroorne Etfluent Monitoring pr gram

The Cily of Broormfield 1s 1n the process of deve.:oding emergency
plans It was requested that Rockhy Flats suodly e participants
with information relat e to anticivated waraing * me volume ot
water, concentration ol plutomium, etc , that mi_1it result from
dam failure during a detined flood cond:ition Th s type of inform-

ation 1s pertinent to determine time constraints 1 mmplementing
a contingency plan

Following 1s a last of the attendees-

G. Wilson Caty of Broomfiiecld

W. B Barstow Caity of Broomfield

G B Mornll McCall-Ellingson & Morr.1 (Broomfield Consultant)
B L Krist Colorado Department of Hr-alth

M L Hanrahan Colorado Department of Health

R. W Hawes Atomics International

D. D Hornbacher Atomics International

M. A Thompson Atomics International

ORIGINAL SiGNED
BY D COCKERAM

Robert E Yoder, Director
Health, Safety and Environment

RYY w;y
Orig and 1l ¢cc - Mr, Lamb
Enc

cc J A Stout - ERDA RFAO

{
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Mcetaira 1-27-76

i

l / NAME REPPESLNTING
Glen Shcllenbaur Denver Vater Department

l Burt }\C/nch'ler Rocky Flats - Rocktell
Chuck Pose Rocky Flats - Roclwell

! Robert E. Yoder Rockwell - Focly Flats
Edward 11 Saitzberger Rockwell - Rocky Flats

l t21laan B~ Bartom Broonfaield
Gip Wilson Broomfaield

. Thelma Banschbach Broomfield . i
Earl W Bean o Enerqgy _Resgaar_gh__&_p_e_\_r_ Agerncy
’Boﬁ'ﬂébh1n11;—-::_-——1 Denver Vater Department

George DiCiero
I ~ Walter Spader Mayor, Broonfield

Cirty Nanager, Broonfield

I
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il 7 i Puildine 1724
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Pimutes of “cctiny Vith Cip it on, Yo il d Mality Tept
Maoch 27, 1076

In » tessd nee (1P J1lae ) T 1 Tieliver, C P Pose, T ¥ Sit-bergel

cf Podhr 1l Vv i aensl ~nd Cyp 11 on frow Broorisield
Proirncc of the » otgpe vog o 1Py miclimr gy coeria il for n
ey v ter cerndy Ter the (viy 07 Yaen oM ) [ octine ~ener 1
corterrd around 1 1ifn e the ttar ontoied Y3 Par te-te leteer
toR 1 Yoy dted 1 30 /o Tt Jducaded to ol the p~ctivo despite
the 111o¢ss of ‘v Lanstov, the Prey Jreld Mablic Y ey Mrccter, w49 had
comp1lod rast of the cria contained v the Januny 30 lctte:

1 M Wilcom s 1old thot the 1te s to e d1 creerdraie for
Cyplorvatory pposcs nd verce roc to bhe constave s
corm1ttie*s

2 oosficld ceriertly hes 3 v fotive civnaaty of © 016D fHom
Gicat Viswern md © 7 76b Ty 11 1T 777 1ntercst 1 the Penes
Titer Bom'e (orduit Yo €1 fo1 1 tntal of 17 0 *CDh Y Bastovw
further e timited that Condurt S1 could carmy 15 8 0 after the
wdition of (3) ncy m+ps at the peon station locate? At Odth
Ave md Pashinaton “trect This cmicity 1s 1 © 4D slort of the
17 7 V4D possible vith (acat testarn ~vulehle  The auestionr vas
ruscd whother the 1 ratirg factor v :s (ondrit €1 or tic Tenved
Mater Bonrd's lire focdine the purn house  TMis 1tem will be
cheded vath the Penver Vater Tound  (Y01c ¢ ipacity might be
aviil Hle since 9 7 MGD 1s 4/7 of 17 0 *CN--mot 15 8 *GD )

3 Mr Milson vas wled 1f Broomfield yvas <aving that 2 second
pipeline parallel to the exasting mipcline vould he rcovired
1f the additional 1 9 (D could 1ot be squeczed out of the
existing Iine e stated that 1 second line did not appear
feasaible hut that the 2dded cipocaty by sore medns was desirable

4  Thce question was raised about the posstbility of a partial water
curtailment to shave the peakh consunption bacl to the 15 8 D
Mr Wilson thought that this was prictical

5 The total cmergency and caualization storape requested by
Broomficld 15 13 3G, (75% of 17 5)  The existing storage
capacity consists of (1) 3 0 ¢ tin\ at the north cdes of town, .
and (3) tmls of 37, 0 75, and 3 0 G capacity located at the
Jeffco Arrport  The total storasc capacitv of these tanls 1s
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9 95 1% which r o that an WJditioml 3 3 M stanl wanddd be
rcquited to provide the deciied 17 3 G staypa.  This tank

would he locatcd adjacent to the qmglc 30 MG tad at ghe
north edec of tovn

NDepver Vater Boud Condmt Ne. 81 nuns fronthe Donver—
Broomficld puw p statien Jocited at 94th and Washangion te
1Z8th and Zuni 1 Denveyr Wator Poaid alse doos maanichomce
wo1l only on the 36" maun betveen 128th and Zung and the -poant

where the main connccts wyth the Broomfield leowp #t 1278h and
Lowell.

Rroontf1cld has 1700 shares of Chwmch Thich water at 1.7 acore
fect cach Flas witer gs talen Trem Clear Crecl ness ‘Gollden
and Tlovs by pr witv te heth Staxtley Lake and the -enst sade
af Great Western Peservear. The water as pumped frem ofhe
tatch 1nte Great Vestemn Rescivory, The dasch as in servime
fram about Mid-Fay to *ad-Aupust, honce the segmpremornt For
stoerapc capacaty.

The mew pump station sequested i Mr., Barstow's letter woridd
be located ncax Midway Strect west of Haghway 287,

The City of VWeostmnster has a 0" potable 1me wlach Cweses
Condtirrt 81 st I28th and ligwon Strect. They aiee have 2 "
potabie water lane which 1s clese to Rroomfackd's potabile
water limes west of the airpert mt 11¥th and Siems. M. Wilson
stated that 3t mght be possable 2o pundhase stme wather Foem
¥estmnster to mile uyp some or #ll of fhe 1.9 YGD dcficle.,

¥Mr. ¥Wiison slso montioned Chet he Inew of smicyeroun
rigivts vhich wewe for sale n the Eldarads tprangs
1n the Barr lake Area. Wmmlymmm ¥
is availdbie Trem the Tdorado Sprangs fsca and 1,499 Jowe Festiyr
{1.34 G dn the Rarr lake Area, Aslang price fer the Banr Lale
Areg watex s 31,500/hcee Toet or $2_7¢ anllaend

¥, Wilsen was sware that the Denver ¥Water Bopwd would Smshst
upen gotting water raghts Trem Broowficld fmr m couivalomt
smount of water whach thoy madht supply 2o Womfscld. ¥y. %iiwen
that Drpenificld oould trade watey rights to Renwpr if raw
mater Trom the Sewth Bomdder Diversion Conal or Raiston Reserwis
were piped dirvectly to the Broomfield Water Teeatmont Tacidity.
He indicated that an open ditch would not be a sstisiacrowy s
of transportimy the water to the plant bocmse oF the possihility
of contamination,
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PU Minutcs of “Meeting »2tb ¥ B Bir tor ara &0 hilsoa
Broeoyfrel? Pabisg torlbs Drepsasament 0oAp-l 28, 1976
In atientinee fr ¢ Llii . D G Misen, ¥
Richter, 7 M Sstzbeiser of P21 (11 Irteynational
nd ¥ P ¥aicto nY G %2 oon {10y Tioc-T1cd

The me-vin vas held 19 di cuce to prelrmruiiy Broomficld

conci_ ey voter uprnlv pronoasiis prepor.d o, Recrwetl opd

to confivn thr R~ qpaned yales thar »s heire used 1

1

conta.ngencey vater suj oly study

tenporary (shoit tcrn) aand nerminent (long

Imseditte,

teim) solution, to Brooificla's water supply were
brieflv discusscd Al this tinte Demver wvate~ coald be
distributed 1 saffic:zeart auairtity to svanly Bicomf{icld

emcreerey vith <light cnrtaiiroet
< L osth derinds 1e evuordar
€11 the suppary would be insufi,-
T1 1. Benvel V Olisu

be n~dc as soon as possible])

1n case of p inmedl cte
1N SCIVI(C 1N N1e area
so fast thzat an 11 feu

cicnt ( 42 nvCrent wi
bec 1cquireca and should

wictel 1Calu

The sugrcstron was mide by Rockwell thit imrcdiate,
sho1t term ~rd pcrniinent proposnis Le includel in the
contingenc,y w2ter supply study
Bioomfield and Rockvell agreced the basic grcurd rule-
should be

a Open ditches w211 net be used to ri1iy wicer
across Roc™v I1ats l1-nd vhere reocinactirc con-
tamination cou'd »e 1 poten*ral p.oblew hur1ed
prpelanes will be acceptible

would be
tnat v1ll
Resei1voill,

b Raw witer 2t 8 rillior eallons per Jdm
requiiod to i1eplace the manirun <onply
he developed fyon the Grest Western (£ V)

C. fhe¢ ecquivalent i1lternite stolage crpacity of the
G-W Pescavorr (3,100 »cre feet) wall not be
1ecquired 3{ 2 dependaible alteinate supply could be

assuled
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Rock=¢11 askcd Broomficeld 1f they knew about The Front
Rang Wiier Study thit has becn m-de in the Boulder-
Benver-1lonpuont area Mr Parstow suggested that we
contact Robecit Brand with Rocky Mountain Consultants in
Fongmont, Colorado (Ph 772-5282) for inforrmation on
this study We mentioned that this long range study

could have some bearing on the interim water supply
study

Mr Birstow declineated Broomfield's main goals with
respect to a contingaucy supply *o replace water fion
the G-W Rescrvoir They ask for a suitable raw water .
supply of 8 million gallons per day (MGD) delivered to=
their water trcatment plant At prescnt their water
treatment plant is operating at 5 5 MGD, but has the
potential to process 8 MGD using water from the G-W
Rescrvoirr  Their Church Ditch rights consist of 1,645
(approx) shares which ire equal to 1 46 acre foot per
share based on dry year runoff flow rates (This 1s
equivelent to 782 596,000 gallons ner year or 2 14 MGD
which is far Icss thar the § MGP reguirement  This
&isparity represcnts a serious preoblem which should be
;gsgi¥cd vith Broem{ield befaré the templétionm of the
uady

€Church Diteh runs énfy shout 14 weeks per yea¥  Broom-
freld has filling rights?® on McKay Ditch and Upper
€hurch Drtch which flow into G-W Resérvoir These
rights do not represent a dependable sowmrce and are not
as highly valuwed as normal shargd wafer rights

A brief review was made cf the mew and previoysly
Proposcd alternatives for supplyimg Broomfield with
gdntxngcncy water A sowialy of the comments on each
ollows

#®.  Enlarge storage capacity of Standliey Lake asin
eX1sting Church Drtch rights to fifl and €fansfer

wdtet from storage to the Brooawficld Water Tréatment

Piant via Church Datch  This pFoposa¥ was not
acceptable to Broomfield officrals dinte Standleéy
Lake may have some contamimation pofential frém
the viewpoint 6f the Broomfiré¥d €City Cowncrl

% Water remarning in the d¥tch unused by other share holders
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Purchise stordape rirhts 1n Marshall Iake, 1nstall
pumping stition and underground pipeline to the
Broomficld's ater Ticatment Plint This plan was °
totallv acceptabl~ to Rroomf{ield Broomfield would
trade Chuich Ditch witcer raights with the Demver Water
Boird foi1 wiater and storage rights in Gross Reservoir
Arrangzerent  for sto-acc righte an ‘farshall Lale vould
be wade with the present ovners (Additional water
righ*s would recd to he purchascsd or negotiated to
mect Bioonfiecld's 8 MGD 1equirencnt)

Purchase thc 1emaining capacitv of Conduit 81, adding
pumping units,increasing storage capacity, etc Thais
plan has wanv disadvant ses from Broomfiecld's point-
of-view It removes plinned growth potential It
will not meet thc 8 MGD requircment and 1t could

mean total control of B-oomfiel 's water supply

and plinncd land use bv the Denver Water Board

Nevw water vseils would be requiired to pay Denver

plu- Broomfield water tapn fees

Enl. rge and use Rocly Flats Lake for storage,

diveit vater from Ralston Reservoir and the South Boulder
Diveision Canil to the lake, install pipeline to
Broor{icld's Water Treatment Plant, etc This was

quite acceptable to Bioomfield The possibility

of pollution via air borne releases was mentioned

as a possible disadvantage

Samc as proposal "d" except that a new reservoir would be
proposed north-west of the certral plant site Sane
comments as '"d"

Purchase and deliver water from exastaing Barr Lake

arc1 wells (about 23 miles east of Broomfield) Broom-
ficld did not object to this proposal but suggested

that water be delivered to their water treatment plant
even though 1t 1s potable without fuither treatment

This 1s necessary since constant water quality monitoiling
and chloraination 15 required by state law
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Install a reweise osmosis unit to purafy Great
Western Water  Broomfield officials agreed with
us that psychological problems would exist
Purified water would need to be mixed with Denver !
water to wmprove the taste  Cost may be large

Divert water from Ralston Reservoir te Church
Ditch then to Broomfield Water Treatmemt Plant
with additional storage and pumping unats
Bioomfield's existing settlime basain 1s mot large
enough and silted watcr would create problems 1n
the water ticatment plant  Additional silt removal
equipment or an underground pipelame frem Ralston
Reservoir would be required.

Obtain water {rom other sources such @5 existing
artesian wells in Eldorado Sprangs, Mayham Lake in
Westminster, etc The Eldoradd Springs wells
would produce about 67 MGD which as less than
1/10th the required flow rate. Storage raights to
the Mavham Lake (Mud Jake) are available. (A
total of 570 acre fect would be svaalable).

Piping this water to the Broomfreld Water Treat-

A
ment Plant would probably wmot be yustiFisd -econmo-
macally
'©0ther <ources of water such ss purchasing water
raghts from South Boulder Oreek msetrs paguivre
further investigataen.
3 v i
6 The 100-year postulated maximum fleoodl criteria used by
the ¥ S Army Corps of Lnginecrs &hd others 1n deter-
mriaing runoff as questioncd by Broowfield. They feel
tthe actual runoff ratc would be mitch greater Than the
figures used
F E Rithter
TER sh
Bistribution
W D. Crossland ¥ L. Richter
H, R [Lllis E M Sitzberper
~ D 6 'Masaon R 1 Yoder
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' Notes o Mecting vith Robhert € Brand -
Focky “Mourtiin Con ultants (RYC)

In atte v:ice C R Rose sand F 1 Richter of
Pochv+ 1) 1»d P C Brand of RMC

Ihx  =retine v o held to discuss the Front Range Water Study
made bDv RMC ard to pick up copics of this study Thevy
arrccl to let Rechvell have copies of the studv on a loan
bas.-

(1) MMr Brand i1ecornmended that ne get the approval of an
associlate cnginecr, 1o actually made the study, before
furnishin»s us with the copies He w11l mail this
materiil to us this afiternoon

l (2 M Brand <taet~d the Coal Creek Water and Sanitation
Associ~tion Inc , consisting of the communities of

I Lafayette, Touic 1lle 2ad Sunerior, are planning to
ccnstrvdt 1 ~ci1cs ©f tuniee waits along Coair Cloin cast
of Highway 93 The capacities of these 1eservoirs

' _ would be 37,000 i1c1e feet (A1), 16,500 AF and 9,000 AF
Anothe:r "ideal" dim site exists along Coal Creckh in the
arca where the present Idecalaite quarry exaists Thas

' quar~v will be abirdoncd i1n the near future The South
Bouldc1 Diversion Cinil {flume traverses the southern
section of this dam site It would be nccessary to
cncase this flunc 1in concrcte or relocate 1t 1f full

I use of the nrea's water storage potential were to be
realizea Consideiable capacaty would be available

l without {f1lling to the level of the flume

Most of the watei for filling thesc reservoirs would be
obtained fiom cither thc Denver Water Boai:d or from
additaonal western slone diversion Coal Crcel! bas an

average {low of 4,500 AT pcr year The drought year
flow 1s onlv 38 Al

Constiuction of a new filter plant 1s planned below the
last danm The filter plint would have a 5 million
gallon pcr diy (MGD) capacaity with staging capability
for the addition of 5 MGD inciements up to 25 MGD
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(3)

(4)

(5)

(6)

Broomfield's long range contingency supply could be
built into this syst¢m  Mr Brand suggested we contact
Mr Leon Wurl, Catv Manager of louisville, for further
details of this plan

Mr Brand stated the Mai<h:ll Lake dam 1s located on a
fault caused by coilapsing coal minc shafts under the
structu~c The weakencd dam laimaits the amount of water
that can be storced safely He stated 1t would prebably
be cheeper to build a new dam than to repair the exist-
ang structure

Marshall Lake has 1,000 shares of ownership which
repre~cnts 500 AT during a dry year, 4500 AF during an
average year and up to 10,000 Al- during a wet year.

Marshall Lake 1s owned by the l'armer's Reservear and
Irrigation Company, Northglenn, Coloradp. Their Attor-
ney, Robeit Dick (phone 892-5664) may be contacted for
addational ainformation

Mr. Brand mcntioned the dam structurc for Great Western
Rescrvoir has shifted to the east The amoupt or the
severcity of the shift was not known This may limat
the future usc of this reservoir

Mr Brand suggcsts we contact Mark Davadson of the
State Division of Water Resources to obtarn official
data on storage capacities of reservoirs and the
physical condition of various dam structures such as
Upper Church Reservoir, Rocky Flags Lake, Great Western
Reservoir, etc

We asked 1f water could be obtained from the Big
Thompson Project through the Northern Colorado Water
Conservancy District Mr Brand stated vater could neot
be transferred out of the Northern Colorado Conscrvancy
District by existing decrce  The southern limits of
the district extend south of Boulder as shown 1a the
attached map - short of Rocky Flats and the City of
Brogmfield
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(lurther lecgal investigation should be made into this
possible water source to detewire the intent of the
above mentioned decree Since our need for water 1is
unique, in that 1t would be used in the event of a
remote emcrgencv, perhaps the limits of the deciee would
not apply)

(7) Mr brand stated that another federal water study grant
for $90,000 1s ready for presidential approval This
study wi1ll be an extention to the Front Pange Study and
will be made for tne U S Bureau of Reclamation

PERL At (l L

iRichter C R Rose
FRE CRR sh

Distribution
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W D Crossliaid F M Sitzberger
H R Ellis &% M A Thompson
E G Kun:z R E Yoder
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Notew frost Mcetaing on May {4, 1376

wiith S Mnk Divodson, Chidcf of Dyms and Rescivelrs
Brainch, Divesion of Witer Pe,ources, State of

Color 1do

In itterdance N Kk 111y , ¢ R losc¢, and
1 Richtor of Rockwell! Tpicrnitional,
S Mok Pivid or o and A Prorser of the
Color o Divaisron ol Witer Roesoi1ecs

This ncering vis nirmyed to discuss the (v fing dams and
1S o1rs that piy affoect the Brooroicld Contangency
Witer Study  and to discuss st laws and cgulations
govarn'ng new dim o constiuct ran

1 Rescrvolrs
1 Rocky Flits Jakce (Smart Reservoi™)

— According to state rccord , the dmm was enlirged
in 1957 Therce arc two 40-fool spi1llways locatcd
on opposite c¢nds of the stiucture The 1eservolr

covers 58 acies and holds 617 acre fcet (Al) of
witer

Marcus I' Church 1s listcd as the owner, but thas
1s an appirent error since the rescervoar is lo-
c1ted on state school 1ind

The dam 1= considcicd bv the state to bc 1n good
condition

b Marshall Take

State rccords 1ndicite thdat the dam 1s 30 feet high
and 1s 1n {11r condition It was unspected 1n

1973 with no "idverse comments" Therc arc no
stitc rostrictions on the ucc of the reservoir at
this tainc However, Mr D.vidson informed us

that the stite would noyt he enthusiastic 2bout
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immcerctsinge the storipe cipacity since the dam has
1 bid he toric 1 tccord (lhis was not recorded
in the 1o pection repor's thit we reviewed) Only
onc drfeet wis noted An inspcection report made
in M1y, 1969, indicit«d that therce wis 4 minor
scepige problem neir the south embankment

The capacity of the rescrvorr 1s 10,462 AF and
the surlicc areca 15 296 icices The reservoir is
owntd by the Fumer's Reservoir and Irrigation
Comp iny

d Gicat Westcin Rescervorr

The state considere the Graat Western dam to be

a stible <tiucturc for curtent use There arec

no cyisting restractions Some restrictions would l

bce plicad on reerertiont] usc and to prevent the

rcscrvoir from boing uscd 1t full capacity for

extcnded periods of timc I
1

The cipicity of the reservorr 1s 3,026 AT

f Standlcy (Tihe) Rescrvorr

Accordire to Mp Divedeon, this d m has becn a
Problem since 1t wis constructcd duc to unusual
sotl conditions that cause slippage Scveral
ycars go this problom was chocked by wdding large
quintities of €111 matcirial on the back face of
the dam

g Gencral

During the discussion, Messys  Pavidsow ard
Pcarson stated that most dams constructed along
the front range hive structural problems duz to
86011 conditions and du& to old "horse-drawa"
cquipimcnt comstruction methods

2 Pam Regulations
A court decrce 1s now required before 1 rew dam ¢n

be built or n exsstidg dwm enlareed. A source of
watcr must be availaBlc beforce the dectrec 1s grantud
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1 Chooe 11 ted P 1 { Recbhtn~r
- / C R Tosc
o
' Netes § o tvctane an Octoher 22, 1676 «,th

Reprc et *aves {121 tnhe Derrer Bo+rd ¢of Watcr
Cormissicrors 1t th-1r Hivton offrce

In 1ttendinen oo Spirtcr, W OB Pirstor and G
Wil on of P1oeoriic¢l? C ¥ Ro<e, I G Mason,

F ' Pichter ar” ¢ 1 Yo'r1 of Rorlrell Inter-

nitiomn:l, 8 L Crist of "sS*&0\ and T * ~1pncr o,
B Schuler ) ¢} Shcllenbro ond ROD O Viiley of
the Deanver Waite  Denartment

The =mcetine was ~117217~d to 1evicw the "Sctope of Work" {o1
thke study tha* w2 '7 be rade by oap ontsaide architect-zsngincer
(A-E) on the Rroe~{1c¢1d 'V ercency #iter Supply and to revicw
the l1st oif A-I's to dctuermane tho ¢ that would be acciptable
to all parties

Hesers G T  Shellenbivm and B Schuler <totcd taat Deaver
vould "do vh:t (hey cor' to help <olve Brronficld's emercency
water supply o ovogno o0 thz (rent Western Pase» oor

bscomes containipited lHorcver, thev c¢xpect to ratior watel
to thei1r custorers next sunmer, ind possibly ior the rent
4 years due to the lack of treatnent capacity [hey mav not

bc alble to help-out 1{ 1n eircreocney situation should develop
The Water Bo»d 1lso exmicssed 1 concern over the reed of an
ernergency witer supp'y consi1derr ¢ (he water control projects
now undeirwav 1t Rocky '1lats Broomfield su~rested that Denver
could use their water richts i1n Clear Creck during an emergercy
B111 Schuler stated that they hive no way of diveitirg Clear
Cieck water into their systen C Rosec surcested that since
the City of Arvada 1s constructing facilities to use Clear
Crcek water, a tiade couils nossibly be airarocd Thev coula
use Broorfield's Clear Circek rights and Brcorficld could use
an ecqual amourt cf water that 1s normilly provided fiom
Ralston Rescivoill

Denver winted to know

1 How big the problem 1s°?

2 How long 1t would cndurc?

3 What 1s the piobability of having a
contamination i1ncident?

R Yoder stated that the A-1 study will cover aspects such
as thesc

(
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Denve:r will comment i1n ~bout 10 days on the '"Scope of
Work" and give us a l.st of A-L's acceptablce to them

The followine i1ndividuals were desigrited as centaccees on thas
project

W R Barctow City of Brooniield

G T Shellenbaun Denvier Water Department
C R. Rose Rockwell Internatioral
E W Bean ERDA

6%72% )‘f(;cl;_/f“

C R Rose F F ichter

Distribution

Cocl eram
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Fllis

Kunz
Richter
Rose
Sitzberger
Yoder
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Septeiber 20, 1970
RUCFIVCD *OR ITDPFLST LY
COPP 50N I)P‘Cx CHiR0L
ROCE,; IL £} 1, HARICH L
"~ PoLert £ VYoder, Dircctor BY s /4’“”"‘7’/
H altn, Sefely ard Epvircrront 7’ 2770
Pocty P]’*S e 0fficc
P 0 Pov 0728
Golcden, Colorcdo 60101
Cear Hir Yodor
On behalf of the Payor and tiic City <ia7f, T vsh Lo convey our sincere
apriccietion for progrese o d to date on the froomf1eld cmercency watler
stonly probten “.Ln the ev~eption of thace recervetions listed below, wo
corcuy vith the sCope of “«orr as outlivzd by yourself, Mr Bill Lamb, and
o Chuck Poce cn bradoy. Soplenher 3, fer a ceprehensive study of Lhe
proble~, a4 -~ tnaL such a study 15 the appropriate next step  The
only reserveiions we have ere
1 That the scepe of wart vi111 rot Timit the consultant to
sirictly recicrctive coentsmination prtertials, but will
1rcluce otrcr povential contawirarts as well
2 tha. the enginecriirg study address the City's previous
tecorendetions for a facilily for the reiention of all
Rocly Ftrats effluent and stor water ruroff  This
fac11 ty world prrmit such viater 1o he carefully tested
bcfore releesed 1nto Great Viestern Reservoar  Any sub-
surfece vater suyhect to centermination should also be
caretully adnrcesed 1n this section of the study
3 That in Phase II of the stivdy, narely “the evaluation
of the need for an crorgency supply efter curient surface
water contiel ard vater recycle projects are completed,”
will not disconrt airberne, undcrground and flood damage
conlarmination potentials
4 That any nueerical data contained viaithin the scone of
wort will be rechected by the consultant prior to use
Some typographic crrors hsve been noted
5 That ro one lose sight of Broomfield's position that
the ultirate solution shovld eliminate any dependerce
on a valer <upply system that 1s subject to radiocactive
or olhoer unusual 1ndustvial contamination threats .

Atvached, as

1 eaties ted,

Ve 12/ - 149

15 @ Tist of five consultants that ve feel svitably
qualify 1oy the type of study project boing considered

ke are prepared
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Scoterber 20, 1976
Page 2

to meet with you and Denver Water Bourd representatives al your convenmignce

to discuss the next step

IT you should have any questions regarding the above, plecase do not

hesitate to call either myself or lir Barstiow
Sincerely,
e ‘;‘fz,_, 0(_,4’,‘-.4,‘
J\.—
3.,

George D1 Ciero
City HManager

GDC rg
ccC falter P Spader, Mayor

Bing Barstow, Director of rublic Works
Gip Wilson, Operations Superintendent
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MEMORANDUM

—

April 18, 1977

To File URS NO 7028
ROCKWELL CONTRACT NO 60041-D

FROM S C BEHRENS

SUBJECT Broomfield Emergency Water Supply Study
Orientation Meeting

On April 6, 1977, a meeting was held at Rocky Flat Plant to accomplish the
following

1 Sign contract for subject project
2 Receive notice to proceed on subject project
3 Generally discuss the scope of work

Those i1n attendance were as follows

Rockwell international URS COMPANY

~~ Church Rose John Tracy
F E Richter E Weber

S C Behrens

After the contract was signed a number of items were discussed related to the
concept of the project some of which were as follows

1 Project Coordination - Bi-weekly meetings are to be held to discuss the
work progress and project status The first meeting was scheduled for
Wednesday 4/20/77, at 9 00 am at which a project plan schedule would be
presented and discussed Each of these meetings 1s to follow a planned
agenda and will provide an opportunity for a transfer of information
The place for the meeting will alternate between Rocky Flats and URS

offices (The first mceting date was subsequently changed to 4/19/77
at 9 00)

2 ERDA lnvolverent - Dr Yoder may want to attend the bi-weekly meetings
to keep abr¢st of the study

3  Broomfield tnvolvement - Contact with Broomfield may be destireable for
thc 1ollowing reasons

a Determine vartous types of systems and system capacities to be ex-
mined

b Determine existing witer rights and planned system improvements
¢ Coordinatc »ystem funding and 1mplementation responsibilities

Rockwell representatives will arrange whatever meetings they feel are
nceeesoary

l D M Hogan R € McWhinnie

MY




&4 Project controversy - Broomfield's problem has recéived natiochél
attention The results of this study will bk exéinel IntEhsively
~ and will have to be well documented

5 Project Background Information - Rockwell will s&hd us all prévious
correspondence and project data This dath will Thclude Rcky Fléis
raw water system and information oh the water #etyele plan restively

prepared
¢ 6 Phase |l - Rocky Flats Water Recycle Study &hé plan drawings e
been completed  (Re Rocky Mountain News articie of Marth 38, 1999

j This project is proposed to be in full operatibn by 1?‘79_;. stofie
for Phase 11 of the project has hot dedn speciFitally defived & Wil
be identified and sccompl istred under 3 SubSeuwlht cohtriitt

The meeting was concluded by establishitg Rocky Fiats #5 dve place for v
first bi-weekly meeting

e S-S o m Eothe .. oot SR A TR T



MEMORANDUM

4/25/77
TO File 7028
FROM Ed Weber
SUBJECT Broomfield Emergency Water Supply

Meeting with Rockwell International

Tuesday, 4/19/77
Those tn attendance were

Rockwell International

Dan Hogan, Chuck Rose

The first bi-weekly meeting was held at the Rocky Flats Plant at 9 00 AM,

URS Company
R C. Mcwhinnie

and Others S C «8ehrens
Ed Weber
ERDA Harold Kline
Dr Yoder and
Others

Steven Behrens presented a memo of the first orientation meeting, the
proposed progress schedule and followed with the summary of tentative

study alternates Several copies of the schedule and summary were given
to Rockwell personnel

Ed Weber briefly described the Broomfield and Denver water systems serving
Broomfield and some of the possible difficulties which may be encountered
In interconnecting the systems

All meetings between URS personnel and other organizatsons concerning this
project will be attended by at least one representative from Rockwell
Questions and requests for data should be presented to Rockwell i1n writing

Rockwell will consider the desirability of having a representative from
Broomfield attend future bi-weekly meetings

Numerous comrments and questions were raised during the discussion of
alternatives, some of which were the following

1  StandlcyReservoir should be considered as a source for raw water with
a connection to the Broomfield Water Treatment Plant (WTP) Ownership
of water rights in StandleyReservoir will necessartly be evaluated
ERDA/Rockwell will furnish URS with a statement concerning the con-
tamination probabilities related to Standley Reservoir
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3

Church Ditch should be considered as a source of raw water with
etther an enclosed conduit system to the WIP or a coaveyance of
Broomfield rights to Standley Reservoir for storage with a connection
fromStandley Reservoir to the WTP

The possibility of the Denver Water Board assuming control of the
Broomfield WTP to provide additional capacity to their system appears
small because of the follawing

# The DWB's present position on not expanding sasvice to outlying
areas

b The DWB has not looked favorably on assuming the operatia of a
WIP with such a small capacity relative to thsir plants

Clarification of the various amounts of "emergency’ water supply
provided to Broomfield has to be made Qur present assumption con-
cerning the required levels of service for this supply ace the
following

a Emergency treated water alternatives should prowide the fgllowing
supply capacities to the Broomfield service area.

(1) Minimal existing servige - 2 O MGP
(2) Maximum existing service - § 5 MGP
(3) Maximum future service - 8.0 MGD

These amounts are based on present and future planned supply
provided by the Broomfield WIP It 15 assumegd that the existing
4/7 capacity of conduit 81 (9 7 MGD) will adequately serve the
future Denver service area

b Emergency raw watar alternatives should provide a ceutinuqus
s‘uggly to the Broomfreld WEP to fac:ligate 1ts planned capacity
of 8 0 MGD serving the Braomfield sarvige area.

Various combinations of treated water and raw water alternatiyes
should be investiqated gn a cost and time frame basis lmplementa-
tion feasibility should be included in this evaluation

The meeting was concluded with the establishmeat of the next bi-weekly
meeting to be held an 5/4/77 at 9 00 AM at the UAS offices
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CITY OFI BROOMFILFLD, COLORADO
DLPARTMENT OF' PUBLIC WORKS
SECTION 201

MINIMUM DFSICN STANDARDS FOR WATER DISTRIBUTIOM SYSTEM

201-1 0 Ceneral  All water distribution system design shall take into account
the rcquircemcnts of the City of Broomfield Standard Specifications for Water
Main and Service Line Conotruction

201-2 0 Des:ign Flow The design of the water distribution system shall be
based on the following

Maximun hour flow 1,000 gpecd
Maxiriur day flow 550 gpcd
Average day flow 200gpcd
Population per tap 4 O persons
Fire flow (residential) 1,500 gpm
Fure flow (industrial or

commerc1al) 3,500 gpm

Miay be from rore than one “.ire hydrant providing the additional hydrants
are accessiblc to any pessible fire location

For service areas consisting of 60 tapns or less, peak per capita design
consumpticn shall be obtained by interpolation in the following table

Pealh Consumption

No Taps (Gal Per Cap Per Day)

60 1,000

50 1,150

40 1,360

30 1,670

20 2,250

10 3,750

5 6,000

3 7,500

1 10,000
201-3 0 Prc cupe Ruatdis mente All areas .hall be de.igned to have a maximum
ctatic bead ~f J30 fc U (1277 1) an' a mnurem static Prad of 100 feet (43 psi)
Di-+rabut o~ .y *em~ hill al.o be desrgned to maintain « 20 psi residual
pre sure derarg roquired f1re flow and 1 30 p 1 recidential rosidual during
pei re & ntial flow Ircscure -ones shall contform to ex1 ting City of

Broorfi1cld c¢neo as  hown on the Master Water Sy.tem Plan

201 - 1
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201 - 4 0 Firc Hydrant 8pacing In residential sress, fire hydvabki shail be l
spaced 500 foct apart measurcd along street cutl liwe snid at an Weriil spaking
that will average not leds than oné hydrant to 200,008 square feet thréughout

an individual subdivigion. Where blocks are over 388 feer in length, miate'
hydrants shall be placed in the center of the blocks. A lydvent shéll be

placed in the end of each cul-de-sat over 300 feet ifi lemgth: Fire Wyibints

shall be located on the northeast corned of intersectiuns 1F possible. '

In business and industrial areas, hydrants should be Spaced fot gredbigr whan o

feet apart and shall cover not more than an average of 90,008 squard BSE ger '
hydrant

201-5 0 Pipe Size and Spacing Primary and secondety feednf iinnd vbiil be
Tocatcd in accordance with the current City of Brooifleld Minter \tihr m
Plan Distribution mains shall normally be 6 inch pipe where the leigbth of

the main between branches is less than BOO fest; otheiwise 8 Inch %

be used Four inch mains when approved by the Pepariiient of Pulite -y
be installed on permanent dead-erds luss than 300 fedk long WieR & pePldaent
blow-off is provided All piping shall be looped WhereVer posaibla. Vedis

at ends of long cul-de-sacs shall be looped along lot lines to sdijacwid abxcets,
Where approved by the Depariment of Public Wotks, déali-énds wiy be pEoiisd od
cul-de-sacs less than 300 feet long with a permanent BSlow-off or Fire-dydrsat
at the dead-end Dead-ends on any lime that will be vapped for suritoe blors
being extended shall be provided with a temporsvry blow-oBf of Fiyre lidbawt.
Dead-ends on lines that will not be extended shadl b Previddll with perimeent
blow-offs or fire hydrants

201-6 0  Valve Spacing: Valves shall be placed with a mbicitem lengih of lime
required to be out of service at owe tiite of 1500 feék on Priiubvy Tiedehs ved’
800 feet on all smaller ®mains Valves shall also be placed at e¢ich Five Rhydeant
and perimanent blow-off Typically, every intéerwection il Wave at Yeast two
valves, and more whare required to allow for the lesde wniilhy of Womas Dedng
out of service at ¢ne time All valves having a rciiwsl 34sisecer of 10
inches or greater strall be geared Butterfly vailwes.

Alr vacuum valves shall be installed at high points oa priimry Feeders end where
venting high points in a fire hydrant isn't fesdibdle om dixtitbution mains,

201~7 O iHydraulic Design° All pipes shall e designed to heve a mncimum

velocity of 10 feet per second Distribution Meins shmll be deaigned uaing a
Hazen-Willlams friction coefficient "C" egual to 100 Primary Teeders iy
be designed using a "(" of 130

201-8 0 _Pipe Materials All pipe used in distributiom systems shall be edther

cement-lined cast iron or ductile iron pipe The dewigner shall especify the
pipe class as riquired for spicific project conditions. Jee Givy of Broemfieldd
Standard Specifications for Water Main Construction “For detutls on (lpk sl
installation

201-8 0 1 _Poly (Vinyl-Chloride) (PVC) Pressure Pips. All pipe shull de o3

AWNA Standard (-900-/5 requircs=pPVeC 1120 Class 150 or 200. ANl ‘walves wed !
“I's" will be cast iron or ductal iron

201 - 2



201-9 0 location (lTypicil)  Water mains shall be typically located 12 feet
north or « a~t of the centerline of the street, unless approved othcrwise by the

Depaitmuent of Publiac VWorks

At street intersections, valves shall be located at the property lines extended
Fire hydr int gate valves should lc¢ placed ncar the main  When fire hydrants are
conncetad to Ltraensml, l1on Malns or any main. larger than 8 inch, the gdate

valves hLill have a rc trained connection directly to the tee off the main

In all in tunces, thc water mains shall extend to the extremities of the property
A main cerving one lot shall extend 4ll the way across

or Lubdivi 1on served
Maine serving a subdivision shall extend to the

the fronti~¢ for thit lot
center ot boundary sircets ot to boundary lines

201-10 0 Wrddine and Cover The need for pipe bedding shall be determined by
the desiynar fer the project involved  All pipe shall te installed with 4 1/2
fect of cover from finished grade of street to the top of the pipe barrel

201-11 0 Service Connecctions  See City of Broomfield Standard Specifications

for WHater Scervice Line Constructior for details on service stub-ins and house

service connections

201 - 3



MEMORANDUM

JJS—— 5/4/77
T0 - File URS #7028
FROM $TBehrens

SUBJECT Broomfield Emergency Water Supply - Bi-Weekly Meeting

A bi-weekly meeting was held at the URS offices at 9 00 a m , Wednesday,
5/k/77 Those in attendance were

Chuck Rose - Atomics International Bob McWhinnie - URS
W D Crossland - Atomics International Steve Behrens - URS
Ron Ellis - Atomics lInternational Ed Weber - URS
Ron Foster - ERDA Harold Kline - URS

| briefly reviewed the schedule and 1ntroduced two topics of discussion
for the meeting

1 Study assumptions for treated water alternatives
2 Information requirements from DWB, Broomfield, and Westminster

Ed Weber presented a list of assumptions pertaining to the treated water
system criteria that are intended to be used as a basis for developing the
various study alternatives The ensuing discussion brought up a number of
study considerations, some of which were as follows

| The assumption of 8 O MGD maximum service to the Broomfield system
was agreed upon due to the following

a 8 0 MGD 1s the generally accepted maximum planned capacity of
the existing Broomfield Water Treatment Plant (WTP) as stated in
Broomfield's letter to Atomics International dated 1/30/76

b Broomfield has reviewed and accepted the scope of work for the
project which contours provisions for studying an emergency
supply equal to the planned capacity of their WTP which was
assumed to be 8 0 MGD

¢ A Broomfield WTP capacity of 12 MGD has been mentioned i1n the
past, but will not be considered i1n our study

2 RFP's Water Recycle Project i1s to be completed in June, 1978, and
the Surface Water Control Project 1s scheduled for completion in
late 1979 or early 1980 Is there a maximum Intermediate amount
between the 5 5 MGD (present maximum usage) and 8 0 MGD (future
maximum usage) that we should use for emergency service criteria?

a URS estimates that Broomfields total maximum requirements will
reach 17 7 MGD by 1985

RPN S S
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MEMORANDUM

MaY 9. ]977
TO File URS #7028
FROM S C Behrens
SUBJECT Broomfield Emergency Water Supply

Coordination Meeting with Broomfield

On Friday, May 6, 1977, a meeting was held with representatives from the
City of Broomfield to discuss the general subjects i1dentified on the attach-
ed memo dated May 2, 1977, and previously discussed 1n a meeting held on
April 28, 1976 Those 1n attendance were as follows

Name Organization Title
1 6 M Galmish ERDA Branch Chief Manager & Constructior
2 Earl Bean ERDA Asst Mgr for Operations
3 Joe Watt ERDA Asst Manager Const
L  Ron Foster ERDA Project Engineer
5 Robert Yoder Rockwell Director Health &€ Safety
6 W D Crossland Rockwell Director-Support Operations
7 Chuck Rose Rockwell Project Manager
8 William Barstow, City of Broomfield Director of Public Works
9 Gip Wilson City of Broomfield Operation Super
10 Tom Duran, City of Broomfield Lab Specialist
11 Susan Townsend Denver Post Reporter
12 Bob McWhinnie URS Co Principal-in-Charge
13 Stephen Behrens URS Co Project Manager
14 Ed Weber URS Co Project Engineer

Many items were covered during the meeting of which the following represents a
summary of all of the specific points that were raised

1 Broomfield expressed their concern over the phrase ''unlikely event of
radio-active contamination' in our contract in that i1t was vague, qualita-
tive, and presumptuous Any results from this study expressed in like
terms would be unacceptable to Broomfield It was decided that an estimat-
ed probability should be developed during the study

2 Broomfield would prefer an emergency system for the Broomfield Service Area
that would be capable of supporting the proposed expansion of the existing
water treatment plant to an 8 MGD capacity Broomfield gave the following
information

a Growth rate of Broomfield 1s 11-12%/year
b Long term flexibility 1s lost by solely considering Conduit 81 whose

capacity of 9 7 MGD will be exceeded for the Denver Service Area
sometime between 1983 - 1987
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®

¢ Total demand for both service areas is currently 8.6 MGD (Max-day
use)

d Broomfield system operates at about 273 :of -the cost of the Denver
system,

e Any emergency system involving Conduit 81 woukd require sxtens ine
back-up mechanical and electrical pump systems
4
Broomfield has initiated .actron to acquive water fvom Renver Water Pe-

partmeat to carry them through this summer's-éxpetied -shortage -and have
thus far received only .a negative response

3
To dbtain the total 9 71 M0 capacity in Casdyit 81, eficlens! ‘M-
ware" (pump and storage capacity) woulddie regilired ovdr st is pindent- '
ly on the line

-Broomfield would prefer that the emergengy system wouwid -incorporags -a l
raw water sourge located ypslope from &FF wikh the wetar cinveyed ito the
WFP in a closgd condult system

Summary of potential raw water sources discussed were .

a Englewood/Ranch Creek Water - baliswed to originate in the BB ~ §
PFlagte System and is pot redi*iy transmrssable to:Broanfleld. I

b #cKay .and Ypper Church ‘Bitches sgem unfeasible because both originate
in.Coal Creek whigh does not have a relisble water supgly in sufficient l
quantity

¢. -Barr Lake groumiwater may be naeful as a source of water for exchange
for upstream water. l

d Farmer's water rights in Standley Res mey he feasible. Broomfield hps
negatLated -to purshase water fvom {he Faribérs Reservoir & Lerigation l
Company on an emargency basis far ‘33D/one 'lach - shére which with an
;;szge_mual ypilald .af 1.46 ac-ft woild he equal to approxinmtely

-ft l

Broomfiald expressed their desire to coaperate fully with the study. They

are expertencing a great daal of public concern over the current water

shortage and .the contamination possibilities from thelr citizens The City
Council would -in akl ,probability support a feverable solution to both pro-
blems and be open to a failr and equitable sharing of the costs for an agreed
upon sclutiaon .

Broomfield's immediate concern 1s the current drought and a water shortaj

this summer They expresswd cancern that thmy will sot be able to dfg:tdn l
6-¥ reservorr below the 40 ac-ft lewel due to public reection to the water
quality below that poant The lowest acreptable outlet of G-W is at the 150
ac-ft level Because of public concen’ over contaminatiow -the water &:?mm
B0 and 150 ac-ft is felt by ithem to e questionable due to the amount l
suspended solids Maintainiag the water level at &0 ievel may leave 8room-
field with a water shortage of 800 ac-ft this summer
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13

14

Broomfield would like to stay involved with the Study and welcomed the
opportunity to express their interests and concern They indicated
their willingness to share any and all information concerning their
existing system and arrangement with the DWB

Broomfield indicated they were not concerned with air-borne contamina-
tion of water supplies

Broomfield indicated storage in Standley Lake would be an acceptable

alternative for them, but they would prefer a source of supply to the
West of the RF plant

Broomfield asked about the possibility of wells as a source They were
advised that wells did not look like a feasible alternative

Broomfield was advised that for study purposes a | year emergency duration

would be used to insure that any proposed solutions would be workable
during any season of the year

Broomfield would have no objection to an open ditch raw water supply
alternative outside the Walnut Creek Basin




Pay 2, 1977

o Chuck Pose - Pocluell International

{1om Fobert € Hc'™Minnie
Suhjcet  Frowf eld “iter Study - inforeaton frea Broorfield

Ve suggest an c=rly 1eefirg With George DiCiero City Iarager,
Villiem Exrsted, 20r ctor of Dbl Veils, ond Gip Atlson, Uttlit es
Srperintcr’ent, to aiscuss tice forleving garcrst subjects

1 A trcated vvater Lepply f-on Donver or Vestminster in case of
crorgency due to cont vanatien of Great ‘Ylestern Feservour
V'e rced to e.t~bli-h what Breofield's feelings and wants are
nd I n to «volve our ideas 'nd thesrs 1nto a general set of
criterey for b« «*~¢ 9 r scrvice to be apo-oved by Fock-ell
end LPDA and t1 r :itted to Broowfield

2 A rsvavater supply fien ~ay couice 1th cose of emergency due
to cont~aration of Great Vestcrn Rescr oar

3 Ve <hould also ¢ cablish at this {irst r ~ting that ERDA can
only considar puytrg for the inpiove-znts recessary to provide
an alternate source of supply  Any bettermcnts must be paid
for by Broonficld

L ‘e nced, il.0, to ~L.k Brecfiela to list any other
consideratiors they vaou'd Vi'e to see 1ncluded 1n the
study In requ sting *his nopping list, Broonficid
wust be rermatrd of the foet that ERDA s rot a source
of funding for ot'er the~ in ¢rergency vater supply ard
rethsp, not «ven thnt

Ve necd to open the co “unications with Brooafield and bring
their thinking 1lo1g parallel to the ctudv ard rerort
Othervitse, | ~m a1 -1d ve face the chance of Broomficld's
not 1ccepting the <ty recults

5 Ve n~ed to drter=ine from Broomfield thair ~ater servsice
are» «nd the 2 ant of - 3ter to be ccrved fiom the Biconfield
ysten and from the "cner Lyt m Also, a list of the
plrred rrorere oot to the hreonfield v awes sysrerivould be
[ .
1y ful

/57




MEMORANDUM

May 6, 1977
TO File - URS #7028
FROM S C€ Behrens
SUBJECT Broomfield Emergency Water Supply

Coordination Meeting with Denver Water Department

On May 6, 1977, a meeting was held with the Denver Water Department in their
offices to discuss several matters concerning our study identified in the
attached Memo dated May 2, 1977, which was previously sent to the DWB  Those
in attendance were as follows

1 J L Ogilvie, Manager Denver Water Board
2 R D Wiley Denver Water Board
3 Bob McWhinnie URS Company

4 Stephen C Behrens URS Company

5 Ed Weber URS Company

6 Ron Foster ERDA

7 R E Yoder Rockwell

8 W D Crosstand Rockwell

9 C Rose Rockwell

10 H R Ellis Rockwell

At the start of the meeting Chuck Rose brtefly presented the background to
our study and 1ts current status ""Rocky' Wiley then presented written re-
sponses to the seven i1tems contained in the Memo, dated May 2, 1977 After a
brief study of these responses, the following points of clarification were
discussed

1 The DWB 1s reluctant to increase or extend any service outside Denver at
the present time Broomfield has requested additional service to which
the DWB has prepared a negative response

2 The DWB has no raw water available for purchase out of Gross or Ralston

Reservoirs, nor i1s there any additional storage capacity in either of
these facilities

3 The DWB has been receptive and agreeable i1n the past to trading treated
water for raw water rights If Broomfield could provide raw water rights
to the DWB (possibly from Church Ditch) additional treated water could be
conveyed to Broomfield in Conduit 81 in return

b The DWB would not be interested in assuming the operation of the Broomfield
Treatment Plant as a condition of receiving raw water in return for supply-
ing additional treated water to Broomfield

5 The DWB would be unwilling to enter into an emergency water supply agree-
ment with Broomfield which exceeded the service currently under contract
(9 7 MGD) | f however, a dire emergency did occur which endangered 1life
or public health or safety, the DWB probably would consider providing
necessary assistance
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& 7 orginate in the DWB - S. Plétte
§ b le to Broomfield This, however, MH
R will be made

7. g information as requested at the meeting:

"y

Mdittmﬂ SYStam Mﬁfiim concemin*wt # md the: pump stat!m
; m ﬁaﬁ‘nstono - 4‘«« .
diwj water facilities installation,

b Up-to-date S0
operations and engineering

Attachment Denver Water Depirtaint's mrtttg Fasponise 1o guestion sbout
Dénvér's abllity to ﬁ#oviég & P ] -

4
W
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Covraztor to PN |
gr yFe ~rthad D ovecprign? R?"““ ?” .
£dm auta an Interneaonai
‘1. 4, 1977 77-RF-0721

Jares L Ogilwvae, ®aneger
P mver hater Deparirent
144 Vest Colfax Avz
I'enver, Coleoralo

ear Sar

Attached is a rerorandun from Robert C ! c time, of the
URS Co—pzny, containing i1ters of infommation wiich UPS needs
for a study whicn they are doing for Focky Flats on an
Ercrgency bater Supply for tre City of Broomfield I
understand taat 1 *ohanrie scdeduled the recting vith
vou for lay 6 ‘e annreciate rour prorot schedulirg of

this moeting as the URS Comanv as worhing on a taight
sciedule ard needs ansi ers to the attac ed questions

before mroceading.

Sancerely ‘ours,

_ ~
Ciuorles P. Pose
Froject ! anager
CPrR 1nt
rc ‘ero
cc
P C chre S GO
lo, Sch-lleabhar, "ol or 2toT oord




JAMES L OGILVIE
Secretary Manager

Board o} Ulater Commissioners

144 West Colfax Avenue Denver, Colorado 80202 Phone 222 5511

COMMISSIONERS
CHARLES F BRANNAN President JAMES B KENNEY JR Ist Vice-President
WILLIAM G TEMPLE JOHN A YELENICK RICHARD S SHANNON JR

May 10 1977

Mr Charles R Rose
Pockwell International
Rocky Flats Plant

P O Box 464

Golden, Colorado 80401

Dear Mr Rose

This 1s 1n response to your letter of May 4, 1977 which
requested i1nformation required by the U R S Company's
Emergency Water Supply Study for the City of Broomfield

As requested, we have provided herewitbh answers to the
questions presented in Mr McWhinnie's memorandum of
May 2, 1977

This 1s the same information which was exterded to you
at our meeting of May 6, 1977 If you have any further

questions concerning such please contact me

Sincerely,

o .
/,‘Ej. / Y ’:4{,’-:5—
-

4¢g, L Ogilvie

\e

Manager

JLO/ jmp

Encl

ce Robert C McWhinnie
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Yay 2, 1977

TJo Chuclk Pose - Rockwell International
From Robert € McVhinnie
Subject Broorfield Vater Study - Info-—a2tion from Denver Water Department

Ve suggest you transnit the contents of this rerorandum to J L Ogilvie,
Manager of the Denver Water Department, with a copy to Glen Schellenbalm,
Manager of Marketing, and that you request an early appointment to
discuss these matters and impart the need for pronpt resolution of the
matter to allow the study to be completed on schedule

If Broomfield wishes to exercise the option to purchase the
remaining capacity in Conduit £81, would the terms and conditions
be those expressed in the contract betieen Denver and Broom-
field? |If not, what vould be those conditions?

The Denver Water Department's long range plans, as described

tn the 1975 Mctropoliten Water Resources & Requirements

Report, suggest a nunber of water mains vould extend north
from the Denver system into the Broorfield area VWhat are the
future plans and policies of the Water Department regarding

the availability of water for additional areas and the proposed
schedule for these aforerentioned facilities?

Does Denver have any rav water available from the South Boulder
System at Gross or Ralston Reservoirs or any: here between
that Broomfield might purchase?

Would any storage capacity be available to Broonfield at
either Gross or Ralston Pescrvoirs?

1f Broonfield were to obtain ra:vater in the South Boulder
System, under vhat conditions vould the Vater Department
transport this vater 1n the Soutb Boulder Systemn? Do the
same conditicns hold for 1ts Eng'c ood Panch Creek water?

Does the Wate- Departri~nt have any suggestions of sources of
vater supply that might e avairlable to Brooafield?

We nced to krc  the opeorutirg co~dition, both present and
futurc, at tle Condurt -C1 punp station including size and
nu~ber of pu ps and the s,ster hcad curve
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With summer demands exceeding present treatment capacity, construc-
tion of a fourth treatment facility, Foothills Complex, 1s essential

The Foothills complex has continued to be delayed because of unexpected
federal environmental demands and subsequent delays 1n reviewing

final preparation and publishing of environmental impact studies by
federal agencies Unt1il this complex becomes available, the Depart-
ment's ability to provide treated water will continue to be impaired

The answers given below assume that the constraints imposed by the

lack of treatment can-~~1tv will be overcome and allow additional capacitv

to be available to the system i1n the near future However, until the

Board 1s assured of this additional capacity, the further extension

of our service commitments 1s questionable

1 The Board will honor the terms and conditions expressed in the
Broomfield contract in leasing water delivered through Conduit
No 81 In this regard, the Board will require any distraibutor
leasing water to pay a proportionate share of the cost of facili-
ties at a rate to be determrined by the Board, but in no event at
a rate less than the proportionate contribution by Broomfield
Preference will be given Broomfield for use of the additional
capacity provided that 1t 1s demonstrated to the satisfaction of
the Board that such capacity requested by Broomfield will provide a
return to the Board equal to or greater than the anticipated
revenue through other distribution contracts However, additional
capacity will be extended only to that extent wnich tne soara
deems as non-injurious to 1ts present customers

2 Primary expansion of transmission facilities will depend upon
the Department's ability to finance and support additional raw
water supplies and treatment facilities such as Eagle-Piney and
construction of an East Slope storage reservoir and Foothills
Complex which are deemed essential before granting further
extension of service Future plans of the Department would call
for extending facilities as new areas are developed and based on the
capacity purchased from Department facilities The water service
policies of the Department will be determined greatly by the
availability of raw and treated water and the political and
economical constraints existing at that time Accordingly, a

detailed schedule for future facilities can not be presented
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water restrictioh prograth this year

The Departirent atilizes tie entive Btvreude eaghctiy of Milstoh

Reservoir éxvept daring the wihtet fohbid WESh it 15 Esiaibie

to keep the réservoit tall bees

The Departhiént alfio udes the cipadity of Bfchki Wewbrveir v i

makafinih ektent possibis with twe present wakes dufply. Aithotdh
Gross ¥eservolr does mot fill and Spill eHeFy wier, W Depiirwnt
does us€ mll of that Facklities ciplelly o Sakifidce 8 VIR an

those pears wief the supply 1% lareé Shoulh €o Heet diFeet Fivw
deminds and £i11 the resetvolr.

Although theré i fio exceus raw water AvailahI® 4t “hls time
1n the Bepartient's Motfat Colieétich Syitil; i colllivichs For

transpottifig water to Broomfiéid if it werd to Béeoie avaiidbie

wouldl probably inclede, But not ¥6 16 €u; the Following itemd

Deliveries of Bssid watér would 6 Bade &t 2 Ppoint Qikeetiy
below Brosd Meaervdir, or 4t a matilily sfbduabie polnt on
Scuth Bouldet Cafidl, of &t a goint MNALAVELS BRiow Nalsben
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be made at Broomfikld's expense.

Broomfield would absorb its pro rata shate of trinBporéatisn
losses ihcurréd if the carriage of ks witer.

Sodth Bodidis obivil 1§ WePitabile

3




Page Three

e The timing for and flow rates of delivery of Broomfield's

water would be subject to the Department's discretion

The same conditions would apply to water derived by Denver from
Englewood's Ranch Creek System

6 The Denver Water Department presently does not have any excess
water available to Broomfield and 1s not aware of any other
sources that may be available at this time

7 The Board assures Broomfield of i1ts intent to supply to 1its distri-

bution system 9 7 MGD under those conditions as set forth in its
contract Future operation of Conduit No 81 and the pump station
will also be determined as additional treatment capacity and raw

water supplies are developed

-(----F----(-—



MEMORANDUNM

May 9, 1977
T0 File URS #7028
FROM S C Behrens
SUBJECT Broomfield Emergency Water Supply

Technical Coordination Meeting with Broomfield

On May 9, 1977, a meeting was held in Broomfield as a follow-up to the
study orientation meeting held at Rocky Flats Plant on Friday, May 6,

1977 Those 1n attendance were as follows
Gip Wilson - Broomfield Chuck Rose - Rockwell
Mike Middleton - Broomfield Steve Behrens - URS
Ron Foster - ERDA £Ed Weber - URS

Items discussed at this meeting were as follows

1

Several proposed changes are being contemplated to both the Broom-
field and Denver Service Areas Several areas now on the Broom-
field system but located i1n the Denver Service Area (by contract)

are going to be transfered to the Denver System This 1s a conflict
with the general desire of the city to become totally self-sufficient

Specific line changes were discussed and will be incorporated into
our network distribution runs

Additional storage 1s required on the Denver System which we can assume
will be placed adjacent to the existing storage facilities at the exist~
ing location

Additional pumping facilities and back-up systems would be required to
furnish Broomfield with an emergency supply i1n Conduit 81

a The pump station at 96th and Washington currently has three pumps
(2 active & 1 standby) The station was believed to have been

ultimately planned for seven pumps at 5 MGD each providing a
capacity of 35 MGD

b Jerry Kavanaugh with the DWB has detailed information concerning
this system

Broomfield has had to furnish emergency service to the Denver system for
approximately 2 weeks due to a power outage at the pump station on Conduit

81

The emergency agreement between Broomfield, Westminster and the DWB was
presented, and discussed A three way connection at 128th and Huron St

with Conduit 81 and a 12" pipe from Westminster i1s the interlocking basis
for this agreement
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MEMORANDUM

May 11, 1976

T0 File URS #7028
FROM Weber and Behrens
SUBJECT Broomfield Emergency Water Supply Meeting at Westminster

on May 11, 1977, a meeting was held in Westminster to discuss the possi-
bility of obtaining emergency water service from Westminster Present at
the meeting were

Marvin Thurber Director of Operations, - Westminster
Steve Garman City Manager, Westminster

W D Crossland Rockwell, Int

C Rose Rockwell, Int

Frank Richter Rockwell, Int

Ron Foster ERDA

Steve Behrens URS Co

Ed Weber URS Co

Westminster can supply emergency water only for pertods not longer than 3 or &
days

Present treatment capacity i1s 2] MGD for the maximum day For pertods of maxi-
mum demand as long as a week, the capacity is reduced to 85%

Westminster experienced 13% growth during the past year and i1s the fastest grow-
ing city in the area

Westminster increased the height of the dam at Standley Lake and in effect con-

structed a new reservoir on top of the existing one 24,000 acre ft of storage
was added at this time with 12,000 A-F going to FRICO and the top 12,000 ft to

Westminster The maximum water surface elevation 1s 96 ft

Because of damage to the riprap, the state engineer has restricted the water sur-
face elevation to 83 ft thereby depriving Westminster of 7,500 acre ft of
storage Fourteen percent of the bottom 30,000 acre ft belong to Westminster
and Thornton Westminster has difficulties dealing with FRICO concerning costs
for repairs and maintenance At the present time, Westminster 1s in poor shape
on raw water supply

Westminster 1s attempting to increase their raw water supply with exchange agree-
ments with FRICO Westminster will use the water from Standley Lake and will re-
turn 1t to the farmers Highline Canal after i1t passes through the sewage treat-
ment plant Water lost during use must be replaced Thurber suggested that this
would be an advantageous arrangement for Broomfield to pursue with the agricultural
users on Bull Ditch It may be necessary to store the sewage treatment plant
effluent down stream for the farmers

An interconnection between Broomfield and Westminster at 120th and Sheridan would
be desirable for both cities for emergency service Thurber gave URS data on
pressures and flows at this location for the ultimate system peak day demand Ve
are to call Ed Ross of Henningson,Durham, & Richardson (HDR) (861-1300) 1f more
information 1s required
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MEMORANDUM
May 17, 1977
TO File URS #7028
FROM S C Behrens
SUBJECT Broomfield Emergency Water Supply - Bl-Weekly Meeting

A bi-weekly meeting was held at Rocky Flats Plant at 10 00 a m , Tuesday,
5/17/1977 Those 1n attendance were as follows

G M Galmish ERDA R E Yoder Rockwell
Earl Bean ERDA W D Crossland Rockwell
J A Watt ERDA Chuck Rose Rockwell
R Foster ERDA D G Mason Rockwell
B McWhinnie URS H-R Ellis Rockwell
S Behrens URS F Richter Rockwell
E Weber URS

H Kline URS

briefly reviewed the schedule and introduced 4 topics for discussion

Review memorandum notes from recent coordination meetings
Present and discuss Treated Water Alternative Matrix
Englewood/Ranch Creek raw water agreement with DWB

Brief summary of project to date

EWN -

We first discussed the ''draft" memos of the meetings held on May 6, 1977,
with Broomfield and the DWB  Chuck Rose presented ERDA/Rockwell review
comments which we were to incorporate into the final memos and return to
ERDA/Rockwell for distribution ! presented memorandums of a subsequent
meetings with Broomfield on May 9, 1977, and Westminster on May 11, 1977

We then discussed a Treated Water Alternative Matrix which covered 2 alter-
nate water sources (Denver and Westminster) at 3 levels of Service (Exist-
ing Future, and Ultimate) The following Is a summary of some of the comments
concerning this Matrix

1  The matrix presented is only in draft form showing tentative information
Data shown will be checked, expanded, and presented in a more final form
at our next Bi-Weekly Meeting

2 The i1dentified water requirements for the various levels of service were
assumed on the basis of information received from Broomfield, DWB, and
a 1973 report prepared for Broomfield by NHPQ ''The Water System Plan"
This information included

Population projections
Capacity of Conduit 81
Capacity of Broomfield WTP

Factors for Max Day and Peak Hour water use based on average day
values

aon oo

Max Day = Average Day x 2 75
Peak Hour = Average Day x 2 75 x 2 19



e Emergency Levels of Service was Sifivasd by dividing normel
average day levels by | § which reftecel explrtewod Tatormtion
between Wintér & summer usagi.

3 Any assumed populstion projections used to sstibiToh Youils OF Wirvics
criteria should be checked and confirmed with othir risgine BN sjiincies.

b The expsnsieh and reduction facters aré very tonOliWE 4t OWs YN 4w
will be cowpared to the most récent Expile idhel : i

S Cost figures shown represent present day vatuds Il dvé Wssé o InTorme-
tion received from tive BWE. Mo evaTution Wt yiit Talwr mili 4¢ GMlEE r-
lating to R,0 W, watév rétes, or opérations.

6 The finsl matrix tabelfstion shoatd show TINT O oAy S
levels of service Sifece 0468 StOTNge of W il nd
are the respowsibitity of Wroowtietd te potldl Wrmt qurvios W Rl
or Uitimste years, tNésé cowsiserations SHOUIE 60 MBI Bt del won-
pared to the éxisting systemin térms of cobts oF rOUMTvilNES.

Ed Weber then presented an Indtiat invdrpritetion ¢f o

Englewood #d €1 imax conterding tha iivﬂi?ﬁ!ffg of O

A summary of this invérprétatioh inciodds the Po¥Powiwg:

1. €ltmax helped dévéetop the Kavch Créik oot feceiun fystiil wed Wil §i vl
watér rights from Wiliisms Cvesk in éxchagh PoF Ronel mmz
rights

the Moffat Tennel System §¥ adequité capacity Fs ST Fabts M
for an egual avount of raw water OVt O the Swellh Platné Syse

3 An éstimated ambunt of raw watér sveiliwdbte to &
to which climix has tst rights and §s ndk risidfly
Broonifield Water Treatment Plant

ol 15 JOOU ac-ft

At the conclusion of the mesting | briéflty wdunrized e provivs of werk
to date by reviewing the schedule and outlining thi Yollowiey ulives wiiteh
have trénspirdd this far

4/6/1977 - Project Start & Orientation Neeting & WFP

k/19/1977 - 1st Bi-Weekly Meeting € RFfF

5/8/1977 - 2nd B Weekly Meeting @ URS

5/6/1977 - Broomfield Coordination Mesting & MF¥

5/6/1977 - DMB Coordination Meeting © DW§

5/9/1977 - Broomfield Coordination Fedting € Sroomfietd

5/10/1977 - Westminster Coordination Peeting § Westminster

5/17/1977 - 3rd Bi-Weekly Meeting @ RFP

WO~ O W N -

Several upcoming events were discussed to includé-

1 Presentation of tentative Raw Water Alternative Metrix st nékt B!-Weakly
Meeting

i
|
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2 Denver has agreed to transport awd cowtrol U Ruweh ?ﬁiﬁﬁﬁ? b l
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2 Coordination meeting with FRICO

3 Informational request from the DWB concerning the purchase of Denver
sewage effluent as a reuse raw water source for Broomfield (a "'rough
draft' letter was given to Chuck Rose for transmittal to the DWB)

The next Bi-Weekly meeting time and place was set at 10 00 a m , Wednesday,
June 1, 1977, at URS

13-
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MEMORANDUM
June 1, 1977
URS #7028
S C BEHRENS
ECT Broomfield Emergency Water Supply - Bi-Weekly Meeting

~weekly meeting was heid at the URS office at 10 00 A M Wednesday,

1, 1977 Those 1n attendance were as follows

R E Yoder - Rockwell Ron Foster - ERDA

W D Crossland - Rockwell Bob McWhinnie - URS
Chuck Rose - Rockwell Steve Behrens - URS
Frank Richter - Rockwell Ed Weber - URS

w Water Alternative Matrix covering 15 alternatives was presented
discussion The following 1s a summary of comments that were raised
erning this Matrix

The i1nformation contained in the Matrix i1s very tentative at this time
and will be checked, expanded, and presented in a more final form during
our Alternative Evaluation Analysis

The assumed criteria for each alternative was to provide Broomfield with
a supply equal to the future capacity of their existing water treatment
plant (WTP) of 8 0 MGD or a years supply of raw water at approximately
2500 AF excluding the existing Church Ditch source which supplies
Broomfield with approximately 700 AF per year

Ail cost figures represent "'first cut'' estimates and will be researched
more thoroughly and presented i1n more detail during the Alternative Evalua-
tion Analysis

a Rocky Flats (RF) Lake 1s owned by the State of Colorado as school
property and would have to be purchased from the state possibly on
an exchange basis for other suitable land

b Mr Church has fishing rights to RF Lake which may have to be com-
pensated if purchasing the lake would prohibit the use of these rights

¢ Conduit installation should be located to minimize the amount of
trench easement required This includes placing the new conduit
on as much property owned by RF Plant and Broomfield as possible

d Energy costs for each alternative should be evaluated and included in
the analysis

e Estimates of both time and legal fees for possible adjudication of each
alternative will be examined and presented 1n final form during the
Alternative Evaluation



MEMORANDUM

June 2 , 1977

TO File URS #7028
From S € Behrens
Subject Broomfield Emergency Water Supply Study Meeting with

Broomfield to Present Treated and Raw Water Alternatives

On June 2, 1977, a meeting was held at Rocky Flats Plant with represent-
atives from ERDA, Rockwell and Broomfield to discuss various tentative
treated and raw water alternatives for providing Broomfield with an
emergency water supply Those i1n attendance included

Rockwell - R 0 Williams ERDA - E W Bean
Rockwell - R E Yoder ERDA - WM Lamb
Rockwell - W D Crossland Brmfd - Walt Spader
Rockwell - C R Ross Brmfd =~ George DiCiero
Rockwell - J E Dorr Brmfd - Bing Barstow
ERDA - R L Foster Brmfd - Gip Wilson
ERDA - J A Matt URS - Bob McWhinnie
URS - Steve Behrens

A Treated Water Alternative Matrix covering 2 alternate sources and a Raw
Water Alternative Matrix identifying 17 alternate systems were presented
for discussion The following 1s a summary of comments that were raised
concerning these matrices

]

Any emergency water supply system providing a level of service that re-
quires water restrictions such as limiting irrigation would be unaccept-
able to Broomfield

Broomfield stated that Conduit #81 would be an acceptable emergency water
supply source and should be considered as long as 1t does not constitute an
encroachment on an opportunity to provide normal water capacity to the fu-
ture growth of Broomfield

Reuse alternatives offer a real possibility for an emergency source system
Broomfield would be receptive to working out trade agreements similar to
what Westminster 1s doing with downstream users off the FRICO (Standley
Reservoir) system

Broomfield's primary desire 1s to replace Great Western Reservoir with a
new reservolr at an acceptable site with a delivery system to the existing
Water Treatment Plant Broomfield realizes the problems in aquiring addi-
tional water and acknowledged their responsibility in this area %o»provide
for the future growth of their community They would 1ike to have their
ultimate system sage and free of any concern over possible contamination
and feel this would be best accomplished thru a new reservoir site

Broomfield acknowledged that either a reuse or new reservoir alternative
would require a substantial amount of time to implement, and offered the
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possibility of accepting a combination of alternatives as a solution
For example @ triéetst witer alternative could be Implemmited as & shor

range solution with plans for reuse or & new Fadirvelr 38 a long Fange
solution

There was a general concinsus that a number of aliernat!vss presangid 8id
not appear to be viable at this time It wiis slen Suggssiag by Beoghfisid

that alternatives involving rause or a niw réserveir seah to offer tig
best solution and should be pursusd In datei!

As a result of this mesting, direstioh was Bivh t6 i Lady from whieh
various courses of actign could be developed.
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MEMORANDUM

July 8, 1977

T0 File URS #7028
FROM S € Behrens
SUBJECT Broomfield Emergency Water Supply Study

Bi-Weekly Project Meeting

On Thursday, June 30, 1977, a project meeting was held at Rocky Flats
Plant to review the work accomplished to date and discuss future activi-
ties Those iIn attendance were as follows

Rockwell International ERDA
WD Crossland E W Bean
C R Rose J Watt
HR Ellts R Foster
Ms Schulte
URS
B McWhinnie
S Behrens
E Weber
H Kline

The project schedule called for a submittal of the draft report for review
by ERDA/Rockwell and other entities during the following two weeks Since
the draft report had not yet been prepared there will have to be some ad-
Jjustments made in the remaining time frame of the project The exact ex-
tent of adjustment in terms of any need for a contract time extension had
not yet been determined It appears, however, that a tentative submittal
date of the draft report on July 12, 1977, could be achieved with some of
this required time being taken from the period allocated to finalize the
report (7/13/77 to 7/27/77)

Several 1tems were submitted for review which included the following

Revised Report Outline
Report Figures #1-7
Report Tables #1-3
Cost Tabulation Sheet

Several items were discussed concerning the report preparation which itnclud-
ed the following

1 Use of USGS Quadrangle and Front Range base maps for report figures

2 Cost estimates should follow ERDA/Rockwell format and should include all
standard adjustments

3 Report format should represent a technical document and present only the
factual data 1n a clear and understandable manner




b Report should include the alternatives related to the Blunn Ressrvoir
being propased by Lrvaﬂa.

After the gengral mgating was adjourned the top Ig ¢ t asti
introduced tg Mr ¥ B gsltuo;:h who provided the gig;g i:ﬁ‘ qg;
as g basis for formulatmg report data

] Construction Costs

a Labor rate based on Union Plap Rates and ?&;gg-%i; M m
b. Incluge 283 Labor Costs for Burdep (FICA, Ungmploypent sic )
c Include 103 Lahor Cast for Supgrvisiop

d Include 22 5% of Lapor and Material Costs for Rvgrhead, Profis. apnd
Bonding

e. Include 5% of all of the above for Renver area adjuysiment
2 Admin/Maint Costs - 2% gota) comstruction costs sesps reasqnahle
3 Agquisitiop Costs - Use personal hisgorica) data and local research.
4 Egginggring and Inspectiop Cosrs - Use 15§ Construction (osts.
5 Contipgancy Casts - Use 353 of all of the above.
This 1nformption ug,s furnighed as a guide far pr. @%r

Al cosrs are to be shoup as grm: warth
can apply esculatiop factors

or time and in lati%-
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MEMORANDUM
July 6, 1977

T0 File URS #7028

FROM R C McWhinnie

SUBJECT Broomfield Emergency Water Supply Study
Meeting with City of Arvada

On July 6, 1977, a meeting was held with representatives from ERDA,
Rockwell and Arvada to discuss possible inter-relationships of the
project with Arvada's future water plans Those I1n attendance were
as follows

Ron Culbertson, City Engineer, Arvada Chuck Rose, Rockwell
Rich Widmer, Development Engineer, Arvada Bob McWhinnie, URS
Ron Foster, ERDA

URS requested a meeting with Mr Culbertson to discuss the possibility
of purchase or lease of water storage in Arvada's proposed Blunn Re-
servoir on Ralston Creek

Mr Culbertson gave some general information on the Blunn Project and
provided Xerox copies of pertinent pages of the pre-design report by
Engineering Consultants, Inc of Denver

Blunn Reservoir 1s planned at 5,000:.acre-feet active storage plus

800+ acre-feet inactive storage and I1s about 92 feet high There 1s
some extra capacity (2,000 acre-feet+) and additional capacity could be
added i1n the same physncal site

Water sources are Ralston Creek, Ralston Reservoir under a raw water
contract with Denver, Church Ditch and Farmers Highline via pumping
up to the reservoir

Mr Culbertson further stated that Arvada had explored alternatives

and decided on the Blunn Project for the following reasons Denver
wasn't interested i1n providing additional raw or treated water to

Arvada Arvada felt 1t could operate i1ts own supply and treatment system
cheaper than it could purchase from Denver Arvada needs water storage
to maximize i1ts present Ralston and Clear Creek water rights and the

raw water available from Denver Arvada wishes to retain its independ-
ence through a separate water system,

Mr Widmer added that the latest Arvada population estimate was 82, 000+
people and the overall plan called for 120,000 persons

Boettcher 1s reviewing the financing of the Blunn Project and adjustments
will be made to the tap fees and water rates to pay for the project

Arvada would want to protect its interests i1n the Blunn Project and re-
tain all possible options For that reason, Arvada would probably pre-
fer to lease water storage or other facilities rather than joint venture
projects

The Blunn Project will probably be constructed starting in a couple of
years




URS #7028
July 6, 1377

Kot Foster indicated this wax an explotatory méwting to gsther basle
data and this ptoject woisld BE Included as oné of mulistous possible
alternatives to provide the Broomfield water supply., After reviw

of the Browdfield Meernative Watetr Supply Neport, If Furthir interdst
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MEMORANDUM
August 20, 1977

TO File - URS #702
FROM R C McWhinnie %/M
SUBJECT Review of Report Draft

The following review meetings were held with personnel of ERDA and Rockwell
International to review the draft report

August 1, 1977, at Rocky Flats

C R Rose Rockwell International
F K Richter Rockwell International
R Foster ERDA

R C McWhinnie URS Company

S C Behrens URS Company

August 5, 1977, at URS Company

C R Rose Rockwell International
R Foster ERDA
R C McWhinnie URS Company

August 11, 1977, at Rocky Flats

C R Rose Rockwell International
F K Richter Rockwell International
R Foster ERDA

R C McWhinme URS Company
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APPENDIX B TREATED WATER SYSTEM DISTRIBUTION ANALYSIS

System Analysis

The objective of this study 1s to evaluate feasible alternatives for
providing Broomfield with an emergency water supply while awaiting the com-
pletion of the Rocky Flats surface water control and water control and re-
cycle projects (which are scheduled to be i1n full operation in 1979) As
part of this study, consideration was to be given to purchasing the
remaining 3/7 capacity of Conduit No 81 which conveys treated water
from Denver to Broomfield and to consider 3 levels of service for an
emergency supply These levels are based on the existing and proposed

capacity of the Broomfield Water Treatment Plant

Service Level 1 - Existing condition with 5 5 MGD maximum day use

in the Broomfield Service area and 3 1 MGD
maximum day use in the Denver Service area
These are the present day demands with no

restrictions on use

Service Level 2 - Future planned service of 8 0 MGD maximum day

use in the Broomfield Service area and 9 7 MGD
maximum day use in the Denver Service area
Maximum day demands, with no restrictions on

use, are expected to reach these values i1n 1985

Service Level 3 - Ultimate planned service of 8 0 MGD maximum day

use in the Broomfield Service area and 15 8 MGD
maximum day use i1n the Denver Service area
Maximum day demands, with no restrictions on use,

are expected to reach these values i1n 1990

The Denver Water Board has indicated reluctance to sell the
remaining 3/7 capacity of Conduit No 81 at this time because of a

critical shortage of treated water throughout the metropolitan-wide




System  The decisign will prabably be deferred wntil after the compistion
of the proposed Foothills Treatment Plant, which ds at least four YRS

away, and will also he dependent on the avallable e water suppliss gt
that time

The 4/7 capacity of fonduit No 81 noW gwned by ;M{’“ can syaply
9 7 MGR, which 15 sufficient water to meet all of the pormpl maxiswe day
Reegs of both supply systems serving Broomfigld usti) 1978, After this
date, hecause of pnticipated population growth, the percest of she aoimal
maximyn day needs that can be met will decling, resghisg 5§73 hy 1882,
three yeprs after the schedvlpd roupletion of the Socky Fists weter
contro} and recycie projects mentionsd above.

The presgnt restrictipns imppsed by the Denver Wster Soard have, to
date, reduced maximum day consumption to less thap 673 of the normgl
maximym day use and stil) provide for adequate watering of lawns These
restrictions will praobably be Imposed every summer wotil tomplietion of
the Fogthills Treatmept Plant, so that it cap be sssumed the 4/7 capaci ty
of Conguit Mo 81 can adequetely supply all of Brogsfield o5 an auprgency
basis, with some sprinkling restrictions, untii about 1982

After 1382, +f the remaining capacity of Conduit Mo 81 is not
purchased, the avallable emergency supply will degrease to 55% of
normal maximum day use by 1985 as growth conzinues, and wouid remain at
that leve] contipuously, since further growth would not be passible
unless pew ater seurces are found to meet normal needs

When the remaining capacity of Conduit No 81 Is pyrchased, an
emergency supply to meet the normal needs of the ity will be available
unt1] 1983, after which the percent of normal! maximum doy pasds that cap
bet met will decline to 67% by 1990 and remain at that lavel continuoysly
upless, of coyrse, other new water sources are found

foE i - e £
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In summation, the 4/7 capacity now owned by Broomfield will
adequately provide an emergency supply of treated water until the surface
water control and water control and recycle projects at Rocky Flats
are completed i1n 1979, and with sprinkling restrictions, for several
years beyond If an emergency supply 1s needed permanently or until a
replacement raw water source can be provided for Great Western Reservoir,
purchasing the remaining 3/7 capacity of Conduit No 81 by 1982 would
provide capacity for full system demands until 1983, and with sprinkling
restrictions, permanently Broomfield would have to purchase the added
capacity of Conduit No 81 by 1985 to meet normal growth needs, and this
could serve as a permanent emergency supply of at least 67% of normal
maximum day use Figure B-1 11lustrates the relationships of projected
normal and emergency water use rates for a combined system operating

entirely on Conduit No 81

Broomfield will be required to make substantial improvements
after purchase of the remaining 3/7 of Conduit No 81 for the development
of the distribution and storage system in the Denver Service area
This will include mains to serve new areas and to increase the
transmission capacity between the master meter and the storage facilities
at the far end of the system to fully use the 15 8 MGD which will then
be available Additional storage capacity of about 12 MGD will also
be required, and 1t 1s presumed at this time that all of 1t will be

constructed at the present site

The use of water from the Denver system as an emergency supply
would require these improvements and additions to the water distribution,
transmission and storage system to be accelerated beyond that required
for normal growth Figure B-2, entitled '""Projection of Broomfield
Service Area Maximum Day Water Use Rates'' shows the relationship of

the projected normal maximum day use rate and the avatlable emergency

supply

——rr T v




%%\

SN 0N NILWA AJNIDNINI GV WM WRIGAS CRINND) JO SEDLLIMNDNG |- DAL

o661 se61 g6l £ 1140
b WYY
NIVANIW 04 0661 WILdV
STUIRW 30 L3
$30NN0S VILWA AN
$
Ao g 2
a3y 1hdav g =
ou{ $1 1§ # LJnaNcD 0- A . z
v 41]3sn hInNashawa | asH §°8 ¢
1 3
TWYON 4¢ 3L — W\\\\ o
9
2SN | AIN3 ¢!uLUA\ \ Aldgns o
1 1\\;\\\\\‘|. 93 — g
_A A laviiyay T
Q9N 8°S| P — Il.nv".l-l"#uall'\A"L ~
$
a9 [ LI \ X
a3V i NIV \ S
1ON SI 184 LINGNOI - e oz
40 1W 41 3SN TvWueN \\ 3SA| WEPN 30
9 1fva1 v oL
\\\ BN TVRYON ARddNS| AINIPYINI
e —— [NIVAKIW DL Z8EL AR
. \ gy IndPY 38| LSM
03 87T L8#| LINGKOD 4p 1TW mN
g6t

Y314V 3SN TYWMON 40 %8¢
IV NIYWIE TTIM AN4dNS
AINISYINI ‘93YINDIV LON
S| 18# LINANOD 40 11V 41

820/ ON ANYGNOD SH¥N
AGRLS ATddNS YILVA AINIDYINI 4713 14WO00uE




SO 35N YEIWR AWG MOMIXWI YINY 331ANSE 0121 M00MR JO NBILIEFONd T-8 3¥NDIJ

0661 sgél 0861 QL6
t
t ¥
x
QN 1NIV LON St £ m
i8# L1NANOD 40 1V 41 VIV 3p1AN3E a13)IWO0NE ¥ € S
IS AINIDNIMI 3 1ddng A A’ A | —f AW [ . 5
(TWWHON 3O %55) a9 %°% - 4 o | ol ¥ , D
oN 3§ 3/9 - -+ ¢ 3
1 A ~ 1
M § § b L1 [~~~ aow F S z
8: n m - “Al @ d— Lll P R . = 3 - W m
NO113NNOD W.. ~ SN
AINIDYIWI 40 ALIIVAVI ~qo _— NaW P 9 , M
aw ¢ L 1~
el
asW 0°8 m
250 | vwd ) bawv|321aY3s a)a1aWgous Yo
A1ddns AINITUIWI TNGVTIYAV |

6861 ¥3ILIV TYWHON 40 299
1V NIVW3Y T11M A1ddNS
AINIOYINI ‘a3 INDIV LON
St 18# 1INANOJ 40 11V dI

8C0/L ON ANVAWOD Sif
AQNLS AlddNS ¥Y3LVM AIN3DY3IW3 413 14W00¥E




1§/

At present, i1n 1977, the normal maximum day demand for the Broomfield
Service area i1s 5 5 MGD, while the excess capacity in Conduit No 81
above the normal demands of the Denver Service area i1s 6 6 MGD The
normal demands of both systems could be met until some time between 1978
and 1985 After 1978, increased restrictions on sprinkling will be
required unttl the maximum day use is reduced to 4 7 MGD (67% of 7 0 MGD)
in 1982

After 1982, i1f the remainder of Conduit No 81 1s not acquired,
restrictions on sprinkling must be i1ncreased until maximum day use 1Is

reduced to &4 4 MGD i1n 1985 and will remain at that level thereafter

If all of Conduit No 81 i1s acquired and i1f adequate interface
capacity 1s provided between the systems and additional transmission
capacity provided within the Denver system, the full normal maximum day
needs of both systems could be met until 1983 After this date, gradually
increasing sprinkling restrictions would be required, decreasing the
maximum day use to 7 2 MGD in 1985 and 5 4 MGD in 1990 and thereafter

An interface connection between the two systems with a capacity
of 5 8 MGD (4,000 GPM) would be adequate to supply the emergency needs

of the Broomfield system

Network Distribution Analysis

Water distribution network checks were made for each emergency
supply source connection to the existing system and to an expanded
system which included several proposed future system modifications
These checks were made using the analysis techniques contained in

""A Computer Program for the Analysis of Pressure and Flow in Pipe

Distribution Systems' by Don J Wood of the Civil Engineering Department
of the University of Kentucky as revised in 1975 The distribution

analysis performed with this program, which has been used by the City




of Broomfield, revealed that a workable connection could be made with

eagh emergency supply seurce and not violate any astablished design

criteria

The following 1s a description of the computer program which
analyzes steady state pressure and flow In plpe distribution systems
transportation 1iquitids

"This computer program is 2 fcm w;sﬁm m;;hnﬂf me
origing) program  Ower 509 ;

preyigus yersions of this p
stlixe mv;i Lhe Ja&m
59 Jx x:gn mﬂpy 4# o ;‘31’;“* el i }. .
?setﬁfzﬁ g bﬁis prwm can ixe pidtal a3 bsm< ‘

{  Apy type of pipe systam configuration gan be fundied

2 Pressyre or flow reguirements can be specifisd

3 msysmmmﬂpinmynmr#smmm
A

valves, meters,

hﬁ? can be Ass:—rs#zd in 2 aymber of ways including imputing
~Flw dars Frob aperating cuFyes

§ Fbe system can coptain presgure w:?;i.:mrs which jselate
entire low pressure regions or oyl singie phessyre
rssmo#;rs distyibuted thioughout the sysken

6 Check valyes which only allow flow in obly ope dijection
capn be included

7 Fimy upits of CFS, 6B, KGD or §1 {sgandprd interpatipnal)
gan he used

8 Data preparation 15 simple even for largs systems with
fex geoswiry apd the computer sviﬂ fEcy sid idgheify
thyr majarity of user errors

3 Pipes can be easily agded or taken out of the system by
usipg a feature which allows the wser 6 idantify pefrain
giggs as restricted pipes which effactively rimoves Hham

rom the systiem

10 fbomplete output is pravided including preasurass, elevations
aud grade limes at all junctions, head lossms In Tikes &t all
valves, pump heads, flosratas and flow wiltagities.

o AR .. - - e
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11 The procedure 1s relatively fast Typical computer times
for the IBM 370-165 located at the University of Kentucky
are as follows systems under 50 pipes take less than
1 second, a system of 80 pipes takes about 2-3 seconds and
a system of 180 pipes takes about 12-15 seconds to analyze
one situation

12 The analytical procedure used in the program has the character-
istic that 1t will converge for all situations This i1s a
significant advantage over other procedures which will not
converge to a solution for certain conditions

13 No assumptions (such as initial flowrates or pressures) are
required

14  Any number of situations can be analyzed with the same
computer run - any parameter can be changed - a special
feature allows all flow demands to be changed by a constant
factor

15 A data check can be specified which will check and output the
data for any run including any number of changes This
allows the user to verify his data and can be used to avoid
making runs with incorrect data "

Computer runs were made for average day use, maximum day use, and peak

hour use for the following conditions

1 Service level 1 with the present configuration of mains and

service areas under normal conditions

2 Same as previous runs under | except that all outflows were
reduced to reflect sprinkling restrictions and with provision
to supply 2,690 GPM by pumping from the Denver system to the

Broomfield Service area

3 Service level 2 with the future configuration of mains and

service areas under normal conditions

4 Same as the previous runs under 3, except that all outflows
were reduced to reflect sprinkling restrictions and with provision
to supply 3,200 GPM by pumping from the Denver system to the
Broomfield Service area The emergency maximum day flow of
9 7 MGD used in this run 1s limited to 55% of the normal maximum
day flow of 17 7 MGD and 1s not adequate to meet emergency

requirements 1n 1985 An emergency supply of 9 7 MGD will be




adequste uwti} 1982, when the normal mkinae doy domand for
the combined systems is estimmted at I¥ § WM.

Service level 3 with tiwe future configurstion of meins and
service areas, under nermal conditions. Amelysis of the cofgputer
output shows that increased transmission capapity wst be
provideid between the nester meter and storage faciiities for &
maximmm dey demand of 15.8 MGD ¢n the Derviwer Service dvew.
Same at the previous ruls umder 5, excupt thet a1 owtflruns
were reduced te- 67% of the previous ruws 9 Kiftect spvinkFing
restrictions ané with provision te supsty & 000 O Sy peping
increassd: capeuity is provided lintwan the nuster mpter aNd the
storages faciVities for a normsl wmmiwan doy dowint of 15.5 WP
1 the Denver system, the system wikl bs adequats to comuny
the emsrgency flows for both systans




RESOURCE MATERIALS

Hydrology of a Nuclear-Processing Plant Site, Rocky Flats,
Jefferson County, Colorado, U S Geological Survey, Open-File
Report 76-268, By R Theodore Hurr, Denver, Colorado March 1976

Liquid Waste Control and Miscellaneous Improvements, Invitation No
292-72-3, Prepared by The Ken R White Company, Denver, Colorado
March, 1972

Final Report Lamm-Wirth Task Force on Rocky Flats, October 1,
1975

Comprehensive Utility Plan, Broomfield, Colorado, Amendment No 1,
July, 1975 Prepared by Nelson, Haley, Patterson and Quirk, Inc ,
Consulting Engineers

Comprehensive Utility Plan, Broomfield Colorado, October, 1973
Prepared by Nelson, Haley, Patterson & Quirk, Inc , Consulting
Engineers

Metropolitan Water Requirements & Resources 1975-2010, Volumes I, ||
& 111, Prepared for Colorado State Legislature, Metropolitan Denver
Water Study Committee

Summary of sampling results attached to letter from B W Colston,
Area Manager, USAEC to the Honorable John Elliott, Mayor of the
City of Broomfield, September 24, 1973

Soils Investigation for Increased Water Retention, Rocky Flats
Plant, Jefferson County, Colorado Prepared by The Ken R White
Company, June 8, 1971

Denver Regional Council of Governments and the Urban Drainage
and Flood Control District Rainfall Runoff Information Supple-
mental Publication No 6 to Project REUSE Final Report May, 1972

US Atomic Energy Commission Iinvestigation of the Tritium
Release Occurrence at the Rocky Flats Plant November, 1973




3[19

RESOURCE MATER FALS ~ {Oont ived)

11

12

i3

4

i5

16

17

18

19

20.

URS--John A Blume '"Seismic and Geological ‘FavEstigetions AN
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