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A society which is clamouning {or choice,
which L8 4<8Led with many articulate groups,
each unging its own brand of salvation, Lits own
variety of economic philosophy, will give each
new generation no peace until all have chosen

on gone undern, unable to bear the conditions
0§ choice.

Margaret Mead
Coming of Age in Samoa (1928)
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DISCLAIMER
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Division and approved for publication. Mention of trade names
or commercial products does not constitute endorsement or
recommendation for use.
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SUMMARY SHEET
DRAFT ENVIRONMENTAL IMPACT STATEMENT

NORTHGLENN WATER MANAGEMENT PROGRAM
CITY OF NORTHGLENN, COLORADO

Prepared by the U, S. Environmental Protection Agency, Rocky Moun-
tain Prairie Region, Region VIII, Denver, Colorado, with assistance
from Engineering Science, Inc. and Tipton and Kalmbach Engineers,
consulting firms from Denver, Colorado.

A, Type of Action: (X) Draft EIS
( ) Final EIS

B. Brief Description of the Proposal

The Region VIII Administrator of the U. S. Environmental Pro-
tection Agency (EPA) intends to approve Federal matching funds for
wastewater treatment facilities for the City of Northglenn,
Colorado, through Title II of the Federal Water Pollution Control
Act Amendments of 1972 (PL 92-500), as amended in the Clean Water
Act of 1977 (PL 95-217). Eligibility requirements and procedures
necessary to qualify for a grant are set forth in 40 CFR, Part 35,
Construction Grants for Wastewater Treatment Works. The Federal
share shall be 75 percent of the total cost found to be eligible,
with a portion of the facility being eligible for 85 percent
Federal Assistance as 'innovative or alternative wastewater treat-
ment processes and techniques" referred to in Section 201(g) (5)
of PL 95-217.

The purpose of this environmental impact statement is to pre-
sent an evaluation of the environmental impacts of a plan submitted
by Northglenn proposing to construct a multiple-purpose water
resource project that includes a drinking water supply, wastewater
collection and treatment system, an urban stormwater runoff collec~
tion system and an agricultural reuse program.

EPA issued an environmental appraisal/negative declaration on
September 29, 1978 which analyzed the current plan but left un-
answered critical questions on the impacts to agriculture and public
health. Subsequently, Northglenn modified its plan to include
purchase of agricultural rights from the South Platte River follow-
ing denial by the State Engineer of permits for nontributary deep
wells. EPA has decided to prepare this environmental impact state-
ment in order to reevaluate the Northglenn plan with emphasis on
the effects of the revised plan upon agriculture and possible
health risks.

C. Llead Agency, Project Officer Contact and Address
The U. S. Environmental Protection Agency is the lead agency

in a joint effort with the State of Colorado and the City of North-
glenn, Colorado, to approve plans, necessary permits, and finance
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or award grants in order to implement this proposal. Mr. Weston
Wilson, U. S. Environmental Protection Agency, Region VIII is the
designated project officer.

Requests for free copies of this document should be addressed
to:

Mr. Weston W. Wilson, Project Officer
U. S. Environmental Protection Agency
Region VIII

1860 Lincoln Street

Denver, Colorado 80295

or call (303) 837-4831.
D. Abstract of the Proposed Action

Northglenn has entered into a water exchange agreement with
the Farmers Reservoir and Irrigation Company (FRICO) that allows
Northglenn to borrow from FRICO up to 7,785 acre-feet per vear
of water stored in Standley Reservoir for municipal use. North-
glenn is committed to return 110 percent of the water borrowed
for municipal use to FRICO for agricultural use following waste-
water treatment. The schematic depicted om the cover represents
the components of this plan. 1In order to satisfy their pay back
requirements of 110 percent, Northglenn proposes to construct a
year~-round storage reservoir in Weld County adjacent to their
proposed wastewater treatment facility. The plan requires the
development of a means of replacing the water borrowed by the
City plus 10 percent. This augmentation plan for the water pay
back includes a proposal to collect and treat urban stormwater,
plans to acquire sufficient surface and shallow ground water
supplies from the South Platte River and proposals to develop deep
nontributary ground water. Additional surface water supplies
have been acquired through the purchase of agricultural water
rights.

E. Date filed with EPA and listed in the Federal Register:
January 11, 1980

iv
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CHAPTER 1

SUMMARY AND PROPOSED EPA DECISION




The intellect of man is fonrced 2o
chocse
Pengectior. of the Life, or of
the work...
William B. Yeats
The Choice (1933)



Chapter 1

SUMMARY AND PROPOSED EPA DECISION

INTRODUCTION

Title II of the 1977 Clean Water Act established a program to
provide Federal assistance in the development and implementation of
wastewater treatment management plans and the construction of pub-
lically owned treatment works. Federal financing of wastewater
treatment works is implemented in three steps: Step I, facilities
plans, Step II, preparation of construction drawings and specifi-
cations, and Step III, construction of treatment works.

Northglenn funded Step I and Step II without Federal assistance.
In September, 1977, Northglenn presented copies of their draft
facility plan to EPA, The Plan was revised in November 1977 and
again in March 1979. The State of Coloradc Water Quality Control
Division, in March 1978, certified to EPA Northglenn's application
for funding., By regulation, EPA cannot award a grant until it has
approved a facility plan for the proposed project and performed an
analysis of the environmental impacts of the project under the Na-
tional Environmental Policy Act. EPA issued an environmental
appraisal/negative declaration on September 29, 1978 which analyzed
the current plan but left unanswered critical questions on the
impact to agriculture and public health. Subsequently, Northglenn
modified its plan to include purchase of agriculture rights from
the South Platte River following denial by the State Engineer of
permits for nontributary deep wells.

DESCRIPTION OF THE PLAN

The City of Northglenn, Colorado is proposing to comstruct a
multiple-purpoge water resource project that consists of a drinking
water supply, wastewater collection and treatment system, an urban
stormwater runoff collection system and an agricultural reuse pro-
gram. This integrated approach to water resource management is pre-
dicated on the following factors:

1) Northglenn's stated need to provide an adequate source of
water for its users through the year 2000.

2) Northglenn's stated need for an improved water quality in
its potable water supply. Northglenn currently is pro-
vided a water supply from the City of Thornton, Colorado.
This water supply has, in the past, experienced concen-
trations of nitrite that exceed the National Drinking Water
Standard.

3) The Farmers Reservoir and Irrigation Company (FRICO) can
provide an adequate supply of acceptable quality water to



Northglenn and has demonstrated a willingness to parti~
cipate in the proposed plan.

Northglenn has entered into a water exchange agreement with
FRICO that allows Northglenn to borrow from FRICO up to 7,785 acre-
feet per year of water stored in Standley Reservoir for municipal
use, Northglenn is committed to return 110 percent of the water
borrowed for municipal use to FRICO for agricultural use. To
satisfy thelr pay back requirement of 110 percent, Northglenn pro-
poses to construct a year-round storage reservoir in Weld County
adjacent to its proposed wastewater treatment facility. The plan
also requires the development of a means of replacing the water
borrowed by the City plus 10 percent. This plan for the water pay
back includes a proposal to collect and treat urban stormwater,
plans to acquire sufficient surface and shallow ground water supplies
from the South Platte, and proposals to develop deep nontributary
ground water. Surface water supplies have been acquired through
the purchase of agricultural water rights. As defined under the
agreement between FRICO and Northglenn (see Appendix D), FRICO is
free from any obligation to provide water to Northglenn until all
necessary collection, storage, treatment, and transmission faci-
lities are constructed and Northglenn has secured a decree from
the Water Court that they have sufficient water to satisfy its
obligations.

Presently Northglenn's wastewater is conveyed by the Thornton
system and treated at the Denver Metropolitan Sewer District No, 1
(Denver Metro). This service is provided by Thornton through indi-
vidual contracts that will expire by 1988 with each property owner
in Northglenn. Consequently, Northglenn has negotiated an agreement
with Thornton whereby Northglenn's wastewater treatment will be
provided by Northglenn. UNorthglenn's revised facility plan (1)
makes the following recommendations for wastewater transport, treat-
ment, and disposal:

. Collection System -~ In accordance with the agreement reached
with Thornton, Northglenn will make improvements to the
existing collection system to redirect the wastewater flows
to the new Northglenn facility (See Appendix D). These
improvements include sealing off several lines and comnect-
ing them to a new interceptor which will convey the
wastewater from the City of Northglenn to the proposed
treatment site.

. Conveyance System ~ One interceptor is identified in the
facility plan as needed to convey wastes from Northglenn
and the small Thornton enclaves within the service area.
The proposed Northglenn Force Main (46,900 feet) would
carry sewage and augmentation water eight miles north of
the City to the proposed plant site.

. Wastewater Treatment - The facility plan recommends an
aerated, three cell lagoon system for treatment prior to
storage and discharge.



Storage and Disposal ~ The facility plan recommends a 4362
acre foot reservoir (Bull Canal Reservoir) to be constructed
in Weld County to provide for winter storage of the
effluent. The treatment and storage sites are located
adjacent to the Bull Canal, approximately 1% miles north-
east of the intersection of Interstate Highway 25 and
Colorado State Highway 7 in Weld County, Colorado. During
the irrigation season, FRICO has the right to call for
release of water stored in the reservoir. Consequently,
the discharge rate will fluctuate based on the calls made
on the reservoir. Chlorination of the effluent will occur
just prior to discharge from the storage reservoir to the
Bull Canal irrigation ditch.

Sludge Disposal - The facility plan recommends that sludge
be removed every five to ten years and be injected in the
surrounding agricultural land.

Description of Options

within the framework of the Plan four options dealing with water
supply have been identified by Northglenn and EPA. Each of the first
three options assumes that wastewater and urban storm runoff is
conveyed and treated at the Weld County treatment site.

Option 1 - Northglenn obtains South Platte surface water
rights and does not obtain any additional non-
tributary groundwater beyond their existing
decrees.

Option 2 - Northglenn is awarded 650 acre-feet per year
of nontributary ground water, thereby reducing
the amount of FRICO borrowed water.

Option 3 -~ Northglenn is awarded 2300 acre-~feet per year
of nontributary ground water further reducing
the amount of FRICO borrowed water.

Option 4 - An alternative to these plans is for Northglenn
to acquire its future water supply requirements
from FRICO by condemmnation or purchase. Waste-
water under this system would be conveyed to and
treated at the Denver Metro plant with discharge
to the South Platte River,

A more extensive discussion of the four options is presented
in Chapter 4.

Five problems have been identified by EPA as key issues of
this proposal. These issues are:

public health

agricultural productivity



. protection of potential drinking water supplies
. direct impacts of the wastewater treatment facility
. eligibility for EPA funding

PROPOSED EPA DECISION

The Northglenn proposal integrates total water resource
management and includes such positive environmental features as
agricultural reuse of effluent, energy efficiency, urban runoff
controls and a water conservation policy. Therefore, EPA pro-
poses to approve the Northglenn proposal and to make a grant offer,
with conditions, in the amount of $6,948,000.

This proposed decision is based on an analysis of the follow-
ing factors:

1) additional public health control measures beyond those
originally proposed in the plan are required and will be implemented
by Northglenn;

2) the project includes significant benefits to agriculture
as compared to the situation if on-going water condemnation litiga-
tion had proven successful;

3) the Northglenn water rights applications, including change
of water rights and the augmentation plan, are a logical approach
to preventing injury to other vested water rights. There are a
number of legal issues to be resolved by the Water Court and some
changes to the water plan as filed are likely;

4) there are no significant direct adverse environmental
effects of the proposal other than a potential odor problem at the
treatment site;

5) assuming the Bull Canal is currently suitable as a domestic
raw water source, if the proposal is implemented Bull Canal will no
longer be suitable as a source of domestic raw water, due to nitrate
concentrations. EPA concludes that since the Canal is not presently
used for a domestic water supply, nor has there been any formal request
to designate the canal for domestic water supply, there is no need to
protect the canal for water supply;

6) the proposed wastewater system and agricultural reuse sys-
tem is eligible for a grant providing partial funding as a multiple-
purpose project using alternative technology as defined under the
Clean Water Act.

Further detalled explanation of the analysis of these factors
follows:

Need for Additional Public Health Control Measures

Based upon review of the medical literature, and EPA and
Colorado policies, EPA concludes that additional measures to further



protect public health are necessary. These measures, contained as
grant conditions, include:

1.

3.

4.

Chlorination prior to discharge to further reduce the
concentration of fecal coliform bacteria to 200 fecal
coliform organisms per 100 milliliters (ml).

A permit criterion of 1000/100 ml was considered
sufficient for agricultural use where some dilu-
tion of the effluent would occur. However, EPA
and Northglenn have agreed to meet a criterion of
200/100 ml for the discharge into Bull Canal.

Prevention of agriculture tailwater runoff into the
Towns of Frederick and Firestone.

Present agricultural practices combined with a
lack of proper storm water drainage allows run-
off to flow through these communities. North-
glenn will be required, at their expense, to
intercept and control these flows in order to
further reduce public contact with tailwater
runoff (treated sewage effluent).

Complete disinfection of Dacono's nonpotable irrigation
system.

The Town of Dacono operates a nonpotable water
system used for lawn and garden irrigation. The
source of this water is Bull Canal which will, on
occasion, consist entirely of treated sewage
effluent from Northglenn. In order to minimize
the potential for disease transmission in this
situation, Northglenn is required, at their
expense, to disinfect or replace this source of
nonpotable water.

Prevention of sale of raw edible crops grown under the
Standley Lake Division of FRICO.

In order to receive a grant from EPA, Northglenn
will have to agree to a plan to prevent the public
sale or distribution of raw edible food crops
irrigated with effluent from the Northglenn plant.
Northglenn will assist farmers in marketing the
crops to buyers that will process the crops or
Northglenn will otherwise compensate the farmers
for economic losses to the extent of actually
purchasing the vegetables if no other satisfac-
tory solution can be found. This condition is
necessary in order to minimize the possibility of
disease transmission through ingestion of conta-
minated vegetables. Northglenn will also issue
and reissue an advisory that will inform farmers



and discourage direct contact with the water
and its use on private gardens.

See Chapter 5 for a complete description of these conditions.

Benefits to Agricultural Productivity

EPA analyzed the Northglenn water exchange plan for possible
adverse economic and water quality effects upon agriculture. As
originally proposed, the exchange plan included deep wells as the
entire source of make-up waters. With development of such a new
water source it was obvious that there would be a benefit to
agricluture because of this new supply. Following denial by the
State Engineer of the necessary well permits for these nontributary
waters, Northglenn purchased South Platte surface water, some of
which is currently used for agriculture, for their make-up water
supply. Under the latter scheme, it was unclear if indeed there
would be any agriculture benefits to the proposal. EPA decided
that further study of the possible economic impact upon agriculture
was necessary.

The results of EPA's economic analysis indicate that if no
additional deep wells are permitted, (currently on appeal by
Northglenn) a decrease in agricultural productivity of up to
$460,000 during a dry year could occur along the South Platte River.
However, this is more than compensated by continued agricultural
production in the FRICO system of $1,180,000 in a similar dry year.
Compared to either direct purchase or successful condemmation of
the FRICO water supply, the proposed Northglenn exchange plan is
beneficial to the agricultural community. Further, EPA concludes
that properly managed, the benefit of the nutrient values in the
sewage effluent will be a net asset which will enhance agricul-
ture production in the area at reduced costs.

Under the Colorado Constitution which recognizes domestic
preference, the condemnation proceedings against the FRICO water
supply would likely be succegsful. Therefore EPA supports the
proposed exchange as being consistent with EPA policy to protect
environmentally significant agricultural lands. (Chapters 3 and
4 provide further analysis.)

There are also possible adverse impacts to agriculture with
respect to the changes in water quality created by the return of

treated sewage effluent to the Bull Canal. Possible adverse effects
include:

. reduction in sugar beet purity

. reduction in barley starch content



EPA concludes that through proper management, such as reduc-
tion of nitrogen fertilizer applications and proper scheduling of
sewage effluent and Standley Lake releases, these possible
problems can be eliminated.

Protection of Vested Water Rights

Northglenn must receive approval of the Water Court for a plan
of augmentation in order to implement its proposal. In addition,
Northglenn has purchased various water rights and intends to trans-
fer such water. This shift in usage of the water in the over-appro-
priated South Platte system must comply with Colorado's Water Law
and receive approval by the State Water Court.

EPA concludes, based upon expert opinion, that 1) other complex
plans with similar principles have been approved by the Water Court
and this plan can be administered by the State Engineer; 2) the
amount of water obtained from surface sources 1s reasonable based
on historic ditch diversions and stream depletions; 3) the exchange
plan will sufficiently protect FRICO shareholders; 4) through the
Water Court process, out-of-priority diversions will be properly
augmented; 5) the water rights to be used for augmentation are
sufficiently senior for that purpose; 6) South Platte water users
will be compensated for additiomal ditch losses.

In analyzing the water rights and augmentation plans of the
Northglenn project, a number of legal issues have been identified
by EPA,

These legal issues will be resolved through the judicial pro-
cess if necessary. EPA concludes that some changes to the water
plans ag filed are likely but the probable effect of any subsequent
changes during the court process will likely be limited to require~
ments for additional water for augmenting purposes.

Direct Effects of the Proposal are Not Significant

EPA's conclusion as to the significance and impacts of direct
adverse impacts is:

. Loss of tax base - The projected loss of $8,500 annually
to Weld County and $300 annually to Adams County is a small
decrease in net tax revenues to the two counties.

. Effect on Adjacent Land Values - A decrease in adjacent
residential values up to five percent is possible with no
change in farmland values.

. Ground water pollution - The proposed clay liner of the
reservoir and lagoon system will minimize any change in
ground water quality. Additional construction measures
are required by EPA to properly seal a non-active fault
if present. No adverse impact upon ground water is pre-
dicted.



. Odor problems - Under 'worst case" conditions which
include malfunction of the aeration system, the Colorado
State Standard for odor could potentially be violated up
to 2.5 miles from the facility. Noticeable increases
in odor could result.

. Reservoilr Dam Safety - The design standards meet those
recommended by the U. S. Bureau of Reclamation, U. S. Army
Corps of Engineers and have been approved by the Colorado
State Engineer. No unusual risks are apparent.

. Aesthetics - The storage reservoir embankment will be
revegetated and will have a low profile. Therefore, it should
not adversely affect the aesthetics of the area.

(See Chapter 4 for additional analysis of these effects and
other indirect effects.)

Protection for Drinking Water Supplies is Not Necessary

The Bull Canal is not currently used for a domestic water supply
and there has not been any petition to the State to designate this
source for domestic use. Based on very limited data, it does appear
the Bull Canal is currently suitable for a domestic raw water
supply. The Town of Frederick indicated to EPA they intended to
use water from the Bull Canal to augment their present surface
supplies. The Town of Ft. Lupton has informed EPA of its intention
to use Sand Hill Reservolr which receives some flow from Bull Canal
as their future domestic water supply source.

The concentration of nitrates in the canal could adversely
affect such plans since the concentration will exceed the National
Drinking Water Standard of 10 mg/l. Water containing such high
concentrations of nitrates 1s not economically suited as a domestic
source. EPA recognizes that this change in water quality poten-
tially represents a resource lost. EPA concludes that: 1) Bull
Canal discharges to Sand Hill Reservoir are insignificant to the
total inflow and, therefore, this proposal should not adversely
affect Ft. Lupton's intended use of this source and 2) the Town of
Frederick should seek other available sources for a domestic supply.

The Proposal Qualifies for EPA Funding

EPA is presently in the process of developing a method for
funding multiple-purpose projects which involve innovative and
alternative technology in order to apply the incentives provided
by the 1977 Clean Water Act Amendments. EPA has determined that
such projects are eligible for grant awards based on a formula of
115 percent of the ratio of the present worth cost of the most cost-
effective single-purpose option, to the present worth cost of the
multiple-purpose project. This formula calculates the fraction of
the multiple~purpose project costs which are eligible for EPA
funding. Portions of a multiple-purpose project which involve
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innovative or alternative technology are eligible for an 85 percent
grant rather than the normal 75 percent grant. Agricultural reuse

of effluent is defined in the Act as an alternative technology.

The total grant amount is therefore determined by multiplying the
fraction of the multiple-purpose project costs that are eligible times
85 percent for those items necessary for agricultural reuse and 75
percent for all other wastewater elements.

For EPA to participate in the funding of a multiple-purpose
project, the following rules apply. The Northglenn proposal meets
these requirements:

1. The cost of the multiple~purpose project must not exceed
the sum of the costs of the most cost-effective single-purpose op-
tions which accomplish the same purposes. (The Northglenn proposal
combines wastewater treatment with agricultural reuse less expen-
sively than two single purpose projects providing similar functions.)

2. The primary and secondary environmmental effects are assessed
in accordance with the NEPA review procedures. (As a result of this
review under NEPA, EPA concludes that there are no significant net
adverse environmental impacts and that net environmental benefits
will result from this project.)

3. The pollution control purpose of the proposed project must
be necessary to meet an enforceable requirement of the Act. (Addi-
tional costs associated with wastewater treatment are necessary
for Northglenn during the 20 year planning period to meet enforceable
requirements of the Act as defined in Denver Metro's discharge per-
mit. These costs include the need to expand conveyance facilities
and to expand and upgrade the Denver Metro Plant.)

4. There is no purchase of existing facilities with federal
funds. (Northglenn's purchase of existing water distribution and
collection systems has been eliminated from grant eligibility.)

5. The project meets the definition of treatment works, and
the works are publicly owned. (The wastewater treatment project
and all features of the Northglenn project will be publicly owned.)

6. The project is consistent with the adopted and approved
water-quality management plan. (EPA has determined that the North-
glenn proposal is in compliance with the Denver Regional Council of
Governments (DRCOG) Clean Water Plan. Adoption of an Intergovernmental
Agreement with Weld County as required by EPA as a prerequisite to final
grant payment will mean the project is also in compliance with the Lari-
mer-Weld Council of Governments Clean Water Plan.)

7. The applicant must demonstrate a commitment that effluent
will be applied to irrigated productive agricultural land for the
design life of the project. (Northglenn has committed to a con-
tingency plan where they will maintain sufficient land to reuse
all water generated by the treatment plant for agricultural irri-
gation for the design life of the plant.)
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To every thing there is a season, and
a time to every pwrpose under the heaven,
The Bible
Ecclesiastes 3:1



CHAPTER 2

PURPOSE AND NEED

The City of Northglenn is located in a rapidly growing area
north of Denver, Coélorado. Northglenn is largely developed and
surrounded by other incorporated communities. The 1976 population
for Northglenn was 32,000 people in 9,500 residential units. There
are 10,000 connections to the water system within the City to serve
commercial, industrial, public, and residential users. The future
population of Northglenn is projected to be 42,500 by 2000 with an
ultimate population expected to be as high as 48,000. Annual rate
of growth is expected to be 3.1 percent per year.

Until recently, the City of Thornton owned the water trans-
mission and sewage collection systems in Northglenn. Thornton was
responsible for operation and maintenance, billing of customers,
construction of new lines and all other functions related to the
total water and sewerage system.

Future water supply requirements of Northglenn have been esti-
mated for a year of average precipitation and a dry year based on
an expected population of 42,500 people. Based on this design popu-~
lation, the average and dry year water requirements of Northglenn
are 6,840 acre~feet and 7,340 acre-feet of water, respectively.

Northglenn's stated position is that the City of Thornton can
not provide an acceptable water supply, either in terms of quantity
or quality. The raw water quality at Thornton's Columbine Water
Treatment Plant has on occasion had nitrite concentrations that
exceed the drinking water standard of 1.0 mg/l (1). Thornton indi-
cates this problem has been corrected (2). Thornton also indicates
that they are currently developing water resources outside of the
Denver metropolitan area to supplement their existing water supplies.
The current position of Thornton is that they can provide an adequate
water supply for themselves and Northglenn (3).

The need to acquire additional water supplies for future growth
in Thornton, Westminster, and Northglenn resulted in several events
which began in 1963. These actions are presented chronologically
below:

. 1963 - Westminster entered into agreement with FRICO for
use and storage of water in Standley Lake.

. 1973 - Thornton files condemmation proceedings against
individual FRICO farmers,

., 1973 - Westminster files condemnation proceedings against
FRICO farmers.

. 1976 - Northglenn enters into an exchange agreement with
FRICO.
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1979 - Northglenn and Thornton enter into severance agree-
ment of water and sewer services.

1979 - Northglenn, Thornton, Westminster and FRICO enter
into a four-way agreement which establishes an approach to
cooperative planning for solving water supply problems, and
facilitates the withdrawal of all condemnation suits
against FRICO farmers.

The documents are presented in Appendix D of this report.

By obtaining water from FRICO, Northglenn has assured itself
of water of adequate quality and a certain water supply source for
the future. The City has also obtained utility independence through
purchase of its water and sewer systems. In the process of entering
into agreements to insure its future water supply, Northglenn made
the commitment to return 110 percent of the water borrowed from
FRICO. To achieve this water balance in the FRICO-Standley Lake
Division, Northglenn intends to return its treated wastewater as
part of its commitment to FRICO. The City must therefore, have
access to the use and control of its wastewater. In order to accom-
plish this Northglenn must '"sever" its dependence on Denver Metro
for sewage treatment. As required by the September 2, 1976 agree-
ment between Northglenn and FRICO, Northglenn must "collect the
water (after municipal use), treat it in accordance with FRICO's
specifications, store it and transmit it back to the FRICO irriga-
tion network for delivery to FRICO stockholders". (4)

The agreements previously discussed are vital steps toward full
implementation of Northglenn's current water resource management plan.
Equally important steps such as Water Court approval of the plan of
augmentation remain to be taken before the plan is fully implemented.
If all obstacles are not overcome, then Northglenn will have to
modify 1ts current plan or use another approach to secure a safe,
dependable source of supply. Failure to implement the current plan
would also affect the plans of Thornton and Westminster, possibly
resulting in these cities refiling condemnation proceedings against
FRICO. The success of those proceedings could force Northglenn to
secure other sources of irrigation water, nontributary ground water,
tributary ground water, or combinstions thereof. The environmental
consequences of such a chain of events can not be fully determined,
and may be of lesser or greater magnitude than those resulting from
the full implementation of Northglenn's current resource plan.

In effect Northglenn's wastewater treatment need is entirely
a function of the water supply and exchange program. In order to
implement the exchange, control of wastewater treatment and discharge

is essential.
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CHAPTER 3

SIGNIFICANT ENVIRONMENTAL ISSUES

INTRODUCTION

The significant issues of the Northglenn water resource manage-
ment plan are how the future water quality and quantity will affect
public health, possible drinking water supplies, and agricultural
productivity. Other environmental issues associated with specific
elements of the proposed plan include wastewater treatment site selec-
tion and other direct and indirect impacts of the treatment
plant and are discussed in the next chapter on evaluation of alter-
natives.

In the future, water in the Bull Canal will consist of Standley
Lake water and Northglenn wastewater effluent. The quality will
vary depending upon the relative amount of each type. Using the
projected effluent quality (1,2), Bull Canal water quality at the
reservoir site and the relative Standley Lake flows for each option,
future water quality in the Bull Canal below the discharge was
calculated. A comparison of the water quality of the three options
is presented in Table 3-1.

PUBLIC HEALTH

Potential health risks associated with uncontrolled use of waste-
water conveyed through irrigation canals are:

. direct human contact with wastewater which has received little
or no dilution

. human consumption of raw edible crops irrigated with wastewater
The specific risks within the Study Area are:

. public exposure/potential contact with effluent in the Bull
Canal and lateral ditches

. contact by FRICO farmers with effluent through irrigation
practices

. public exposure/contact with effluent at Dacono through their
public irrigation system

. public exposure/contact with effluent as irrigation tailwater
in the communities of Frederick and Firestone

. ingestion of raw food crops irrigated with effluent on FRICO
farms

. raw edible food crops irrigated with effluent offered for

public sale (none presently grown in FRICO-Standley Lake
Division).
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TABLE 3-)
COMPARISON OF FUTURE WATER QUALITY

Proposed

Projected
Discharge2 Water Quality in Rull Canal
Effluent™’ AVERAGE YEAR

Quality Optionl Option 2 Option 3

Total Dissolved Solidsmg/l 450-~500 410-440 400-430 400~430
Suspended Solids mg/l 20-30 190-20Q 220~-230 24 =245
BOD mg/1 10 8 8 8
Fecal Coliform #/100 ml 200 170 160 160
Cadmium mg/l 0.005 .007 .007 .007
Chromium mg/1 0.005 .007 . 007 .007
Copper mg/l 0.05 .07 .07 .07
Lead mg/l 0.005 .007 .007 .007
Manganese mg/1 0.05 .14 .16 .16
Mercury mg/1 0.001 .001 .001 .001
Zinc mg/l 0.30 .23 .21 .21
Sodium mg/l 30-40 30-40 30-40 30-40
Sulfate mg/1 100-120 90~-100 90-100 90-100
Chloride mg/l 25-35 20-27 19-25 18-24
Nitrate nitrogen mg/l 20 14 12 12

1-Volume 3, Sheaffer and Roland, Wastewater Facilities Northglenn, Colorado
April 25, 1977.

2-Volume 4, Sheaffer and Roland, 201 Wastewater Facilities Plan, August 24, 1977

3-Dry Year conditions for all options assumed to be 100 percent effluent below

discharge. Therefore, water quality in the canal would be the same as the
effluent quality during such dry years,
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Coliform bacteria are the commonly used indicator organisms for
assessing public health risks associated with waterborne disease.
Fecal coliform, bacteria common to warm-blooded animals, are recog-
nized as positive indicators of potential health risks. The poten-
tial for isolating a specific pathogen per unit volume in 100 percent
effluent is significantly higher than when the same effluent has
been volumetrically diluted. It is therefore apparent that with
100 percent effluent the potential for infection is greater than
with a diluted effluent. The fecal coliform analysis however, does

not differentiate specific pathogens.

During dry year conditions flow in the Bull Canal may be entirely
sewage effluent, thus increasing the public health risk. The State
of Colorado provides minimal guidance on this problem in their
proposed water quailty criteria and standards (3).

The draft water quality standards proposed by the State include
a standard for agriculture for a fecal coliform limit of 1000 orga-
nisms per 100 milliliters (ml). This value was based on the recom-
mended criteria presented in the National Academy of Sclence (NAS)
report (4). The value of 1000 organisms per 100 ml is based on an
ambient instream condition and is not based on a condition of 100
percent wastewater. In Colorado's final proposed water quality
standards (3) the 1000 organisms/100 ml has been omitted for agri-
culture. The State's current fecal coliform water quailty criteria
are presented in Table 3-2.

The State separates recreational waters into two classes. Class I
recreation is primary contact and Class II is secondary contact. The
Report of the Committee on Water Quality Criteria (5) specifies that
the primary contact (Class I) category includes such activities as
wading and dabbling by children, swimming, diving, water skiing,
and surfing; where there is a relatively high probability of ingest-
ing small quantities of water and where there is contact with mucous
membranes. Secondary contact (Class II) includes activities in
which contact with the water is either incidental or accidental and
the probability of ingesting appreciable quantities of water is
minimal. These include such activities as boating and fishing.

The Class I recreational criterionis based on data which indi-
cate a sharp increase in the frequency of detection of Salmonella
when fecal coliform densities exceed 200 organisms per 100 ml in
fresh water. Currently, this is one of the most acceptable relation-
ships which have been developed between indicator organisms and
waterborne pathogens. This relationship is based on an instream
condition and not 100 percent effluent (4).

Public Health Risks and Irrigation with Northglenn Effluent

The reuse of wastewater, when out of control of the municipality,
should provide for the protection of the public health both during
agricultural uses and public exposure. A review of the medical
literature regarding such risks is presented in Appendix B.

In a dry year, irrigation water in the Bull Canal below the
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TABLE 3-2

COLORADO PROPOSED CRITERIA FOR FECAL COLIFORM#*

Use
Parameter Recreation Water Supply Agriculiulre
Class 1 Class II
Fecal Coliform, 200(A) 2000(B,C) 2000 (D) no
#/100 ml standard (g

*Department of Health cites the following references as noted as Jus-
tifications for criteria limits. ‘

A. EPA, Quality Criteria for Water, July 1976, U. S. Envirommental
Protection Agency, U. S. Government Printing Office: 055-001-
01049-4, Washington, D.C. 256p.

B. Recommendations based on review of all available information by
the Committee on Water Quality Standards and Stream Classification.

C. Level modified by Water Quality Control Commission.

D. EPA - National Interim Primary Drinking Water Regulations, 40
Code of Federal Regulations, Part 141.

E. Colorado State Water Quality Standards included a standard of
1000/100 ml for agriculture but this standard has been dropped.
EPA's Quality Criteria for Water does not specify a fecal coliform
criteria for agricultural use.

Northglenn discharge will consist of 100 percent effluent with no
dilution. It can be concluded from the literature review (in
Appendix B) that public health risks associated with effluent reuse
must be considered on a case-by~case basis. EPA, in its process
design manual for Land Treatment of Municipal Wastewater endorses
this approach by stating, ""Safeguards must be established on a
case-by-case basis so that the relative risk of disease trans-
mission in each situation can be evaluated individually" (6).

Guidance for reasonable health safeguards for effluent irriga-
tion systems in which public exposure 18 not controlled is pro-
vided from EPA and the Colorado Department of Health. EPA, in
PRM 79-3 (7), recommends for areas where the public has access and
exposure to the wastewater, that the fecal coliform limit should
not exceed 200/100 ml. The Colorado Department of Health (8)
guidelines for landscape irrigation, because direct contact with
wastewater by the public is possible, also require that chlorination
result in less than 200 fecal coliforms per 100 ml. The State
guidelines also indicate crops grown under these conditions shall
not be raw edible vegetables (8).

These values are not as conservative as the California Code
or the World Health Organization criterion of 2.2/100 ml (total
coliform) and 100/100 ml (total coliform), respectively. The Food
and Drug Administration currently recommends that raw edible food
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crops not be irrigated with domestic wastewater irrespective of
the degree of treatment.

Data on public health risks relative to irrigation with waste-
water are confllicting and are reflected in the lack of uniform require-
ments or standards covering such use. The data on public health
hazards associated with uncontrolled access/use of treated waste-
water are virtually nonexistent. EPA believes the proposed
Colorado primary contact recreational bacteriologic standard of
200 fecal coliform organisms per 100 ml is a reasonable bacter-
iological criterion for discharge of the treated Northglenn wastewater
to the FRICO system, This standard would be compatible with un-
restricted public access to the FRICO canal system (1). The pro-
posed bacteriological discharge level of the Northglenn effluent
(1,2) will provide a relatively high level of pathogen control, but
the presence of some pathogenic organisms in the irrigation water
can be expected. Therefore,EPA has required that prior to discharge
chlorination achieve a level of less than 200 fecal colonies per
100 milliliters (Chapter 5 includes this condition).

Heavy Metals and Industrial Pretreatment Requirements

Heavy metals present in wastewater are generally concentrated
in wastewater sludges. Major heavy metals of concern to the food
chain include, cadmium, eopper, zinc, molybdenum, selenium, and
lead. All of these are of sufficiently low concentrations in the
natural soils and the projected wastewater effluent that they are
not expected to produce an adverse impact. Soils with high clay
content also protect against the availability of metals for plant
uptake. For most toxic metals, reduced crop ylelds are experienced
at lower levels than those that create health risks.

A likely source of heavy metals in the wastewater system will
be from industrial sources. A condition to obtaining comstruction
grant funds is that the applicant implement a sewer use and pretreat-
ment ordinance. Northglenn must have such an ordinance approved
prior to the construction grant prepared for the new treatment faci-
lity. A portion of Thornton will also be served by Northglenn and
this area will require a similar ordinance as required by the
May 4, 1979, Northglenn-Thornton agreement (9). (Reprinted in
Appendix D.)

The purpose of a sewer use ordinance is to prevent discharge
of materials into sewer lines which would create a discharge viola-
tion or make treatment unreasonably costly. A list of these
materials, critical concentrations, and treatment requirements will
be delineated in the sewer ordinance.

Although the City of Northglenn is comprised largely of resi-
dential units, there are some commercial and industrial facilities
which potentiaslly may discharge harmful wastes. A list of dischargers
in the Northglenn service area is given in Table 3-3. A review of
these facilities in Northglenn indicates that car washes and
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laundries are the predominant potential sources of industrial waste.
An evaluation of these wastes on a case-by~case basis is necessary
to determine if pretreatment is warranted. The proposed EPA treat-
ment and control technologiles for such facilities are:

. Dissolved air floatationm,
Coagulation/Settling/Filtration,
Water Recycling, or

. Polishing Filters - Multi-Media and Carbon

The Thornton areas served by Northglenn are indicated in
Figure 3-1. A review of zoning ordinances indicates that the majori-
ty of these areas are classified as commercial and industrial, with
minor sections classified as residential development. As in North-
glenn, laundries are the major industrial dischargers in Thornton.

Based on review of existing and proposed development it is
concluded that industrial wastes are and will be a very small com~
ponent of the wastewater from the Northglenn service area. The
wastewater from the potential industrial and commercial establish-
ments should be evaluated but it is unlikely that it will signi-
ficantly affect the operation of the treatment facility, the effluent
quality, or adversely effect sludge disposal. EPA concludes that
the expected heavy metal concentrations in the effluent and sludge
will not present any significant health risk.

TABLE 3-3

POTENTIAL INDUSTRIAL DISCHARGERS
IN NORTHGLENN SERVICE AREA

NORTHGLENN
Discharger Description
. Whistle Stop Exxon Service Station w/car wash
. Huron Texaco Service Station w/car wash
. Robinson's Standard Service Station w/car wash
. North Washington Conoco Service Station w/car wash
. Clean-o-mat Laundromat
. Silver State Cleaners Dry Cleaners
. Silver State Cleaners Dry Cleaners and laundromat
and Laundry
. Robo of Northglenn Car wash
THORNTON
. Triple A Coin Op Laundromat
. Gigantic Cleaners Laundromat
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AGRICULTURAL ISSUES

EPA has established peclicy designed to help protect environ-
mentally significant agricultural lands (10). The policy is to
protect significant agricultural land from irreversible conversion
to uses which result in its loss as an environmental or essgential
food production resource.

The Northglenn plan is designed to provide a net benefit to
agricultural productivity. All elements of the plan, water supply,
wastewater treatment, and reuse, are closely integrated with agri-
cultural practices of both the South Platte River and FRICO-
Standley Lake Division.

It is a major goal of this document to determine if the pro-
posed plan is consistent with EPA's agricultural policy. The
determination of consistency will be based on a comparative review
of changes in agricultural productivity in FRICO and the South
Platte for the options evaluated. Also evaluated will be the
effect upon agriculture of the comparative changes in irrigation
water quality in the Bull Canal for the various options,

The projected future water quality of the Bull Canal has been
described. It is recognized that the increase in nitrogen can be
beneficial to nitrogen demanding crops. However, sugar beet and
malt barley are nitrogen sensitive crops. Nitrogen uptake by
sugar beets is approximately 80 pounds per acre, and the barley
uptake is about 75 pounds per acre.

When nitrogen deliveries exceed nitrogen uptake demand of sugar
beets, a reduction of the percent sucrose content and purity occurs.
This reduces the marketability and/or market wvalue - of the crop.
Great Western Sugar Company in its contract with growers specifies
that after July 15 the growers are prohibited from further nitrogen
application. This provision assures that sugar beets will meet
specifications for effective sugar recovery.

Nitrogen uptake by barley affects the protein and starch con-
tent. Again, marketability is reduced and entire shipments may be
rejected by the processor if excessive nitrogen applications have
severely reduced the starch content.

WATER SUPPLY TO AGRICULTURE

Analysis of the Northglenn water plan has indicated a number
of potential issues which could affect the operation of the plan
and/or the amount of augmentation water ultimately required by the
City.

Nontributary Ground Water

Nontributary ground water (water that is not connected with
the surface stream system) is available within the underlying
aquifers of the City of Northglenn in the Arapahoe and Laramie-Fox
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Hills formations. Northglenn has one well, Arapahoe Well No. 7,
completed into the Arapahoe formation which is estimated to yield
a small supply of 5 acre-feet per year. Information provided by
Northglenn's engineers, Wright Water Engineers, Inc., based on a
report prepared by John Romero of the State Engineer's Office,
indicates that an additional amount of ground wdter might be avail-
able to provide 2300 acre-feet per year for a minimum of 100 years
(11). Mr. Romero's study generally encompassed a wide area and
additional site specific testing would have to be accomplished to
verify this amount of water is available to Northglemn. The
Arapahoe Aquifer is estimated to yield 1300 acre-feet per year

and the Laramie~Fox Hills is estimated to yield 1,000 acre~feet
per year for a minimum of 100 years. The effect of either of
these aquifers failure to yield that amount will require
Northglenn to borrow more from FRICO or aquire other surface
waters.

Tributary Ground Water

Part of Northglenn's plan includes obtaining some makeup
water from a tributary well field along the South Platte River.
The design of the well field has not been completed. One area
identified as a potential site was found unsuitable and additional
investigations are currently underway by Northglenn's consultants.
Since under current plans, this well field is not intended to be
a major water source, continuous pumping for long periods of time
is unlikely. It is improbable the well field will have a noticeable
impact on agriculture., In the event ground water levels were
lowered. through operation of the well field on a permanent basis,
there could be negative impacts. The final evaluation of the im-
pacts of the well field cannot be completed until the field is
located and the wells are designed.

Standley Lake Yield

In the period 1941 through 1976 the average yield to the farmer
from the Standley Lake system was 4.9 acre-feet per share. The
lowest yield was 1.3 acre-feet per share in 1955 (12). According
to & study by Blatchley and Associates, the amount of delivered
water in 1932 was about 0.80 acre feet per share, the lowest on
record (13). 1In contrast, Northglenn has projected a future dry
vear yleld of 5 acre~feet per share with an average yield of 7
acre-feet per share. This estimate is predicated on a number of
assumptions:

1. The Bull Canal system will be lined, reducing the ditch
loss from an historical average of 40 percent to about 10
percent in the future.

2. Losses in Big Dry Creek which historically have been
between three and five percent (14) will be zero in the
future and there may be an increase due to urbanization
of the area adjacent to Big Dry Creek, which would in-
crease runcff yields.
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3. The Cities of Northglenn, Westminster and Thornton now
own approximately 39% of FRICO's share and will take
their water directly from Standley Lake (15). This in-
crease in city ownership reduces losses associated with
agricultural use,

4, There is a better prediction of dry year yields based
on improved snowpack estimates. This will result in
a more efficiently managed water supply.

5. Previous studies have apparently been based on poten-
tially erroneous data relative to the Croke Canal (a
feeder canal from Clear Creek to Standley Lake).
Revised studies by Northglenn's consultants have been
based upon the change in reservoir water levels.

6. The reservoir was enlarged in 1965, and the larger volume
will allow more efficient water use. In the dry year of
1977, which can be compared to 1954 -- the driest on
record since 1941~--the unit release was 5.9 acre-feet per
share (16).

For the analysis of the Northglenn water management study, the
yields of 5 and 7 acre-feet per share for dry and normal years is
considered reasonable by EPA. This will also be approximately
equal to the yield to the farmers because of lining of the Bull
Canal system and the 10 percent bonus provision in the Northglenn/
FRICO agreement. In the event the Bull Canal system is not lined,
a yield of 5 acre-feet per Bhare at the reservoir will be about 3
acre-feet per share delivered to the farm headgate.

One consideration which may reduce or have a negative impact
on the yield of Standley Lake in the future is that the Croke
Canal is the primary supply to Standley Lake and, with a 1902
appropriation date, is a relatively junior water right on Clear
Creek. The Croke Canal generally is in priority only during
winter and spring runoff periods. Because of increased efficiency
in water use by other senior appropriators within the Clear Creek
and South Platte River Basin, concern has been expressed that
the yield of the Croke Canal may continue to diminish (14).

Bull Canal Water Distribution

Through the Northglenn/FRICO water exchange plan, payback
water will be returned to the Bull Canal at the Bull Canal Reser-
voir site approximately 13 miles from the headgate of the Bull
Canal. In 1979, there were 401 farmer shares upstream of the point
of payback return and 1049 farmer ghares downstream (17). Under
certain flow conditions with some of the options considered,
there is not sufficient water avallable in Big Dry Creek at the
headgate of the Bull Canal to give the upstream shareholders
the same yield as those dovnstream of the point of return. 1In a
mutual ditch company, the share yield throughout the system is supposed
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to be equal. Northglenn has stated, although no provision is

made in any of the agreements or within the augmentation plan, that
if such a shortage occurs, they will make water available either
from holdover storage in Standley Lake, by pumping to the upper
shareholders from the Bull Canal Reservoir, or by other means to
insure the same yield upstream as downstream of the point of return.

PLAN FOR AUGMENTATION AND CHANGE OF WATER RIGHTS

The contract between Northglenn and FRICO and the water rights
owned by Northglenn provide a physical water supply to the City.
In addition to the physical supply, it is necessary to insure there
is a legal right for the City to use the water. Because the South
Platte Basin is overappropriated, application to the Water Court
for a new municipal water right for Northglenn would not provide
any water on a legal basis except during certain limited times of
the year when free water would be available.

The Northglenn water plan has three essential components in
terms of providing Northglenn a legal water supply. These are as
follows:

a. Change in water rights.
b. Plan for augmentation.
¢. New water rights.

A copy of the change in water rights and the plan for augmen-
tation is included in Appendix D. Northglenn has filed a number
of new water rights which form a part of the plan for augmentation.
The filing for nontributary ground water from beneath the city
is pending with the Water Court.

The change of water right filing for the Northglenn Plan involves
changing the decrees of the Church Ditch, Farmers High Line Canal,
East Lake Water Company (carried in and served by the Farmers High
Line Canal) and the Berthoud Pass Ditch.

The plan for augmentation includes as rights to be augmented:
Northglenn Reservoir (proposed); the Bull Canal Reservoir; the South
Platte tributary wells Nos. 1 through 5; and, the Grange Hall Creek
diversion at Irma Drive. Water rights which will be used for augmen-
tation include the Lower Clear Creek Ditch, Burlington Ditch,
Burlington Reservoir, Fulton Ditch, New Brantner Extension Ditch
Company, Lupton Bottom Ditch Company, Brighton Ditch, and deep non-
tributary wells. Water rights on Grange Hall Creek and some storage
reservoirs are also included.

The documents requesting legalization of Northglenn's water
supply were filed with the Water Court in Division 1, the South
Platte River Basin, on August 31, 1979. Other water right users
had until October 31, 1979 to protest the action and identify any
rights which may be injured by Northglenn's plan. There will then
be a period of disucssion and negotiation between Northglenn and
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objectors to eliminate or reduce the number of issues. It 18 un-
likely that a consent decree covering all issues can be negotiated
and the case will be heard by the water judge.

Yield of Augmenting Rights

The yield of the water rights to be used for augmentation was
reviewed from preliminary engineering studies provided by Northglenn.
EPA concludes that it appears that the water rights represent
sufficiently senior rights for augmenting purposes. Water used
for augmentation comes from lands historically in agricultural
production. Only the agricultural consumptive use can and will be
used for augmentation.

Administration

The plan for augmentation is not specific as to details of plan
operation and administration. The State Engineer normally assigns
only one Water Commissioner to each stream or stream segment for
administration. The Northglenn augmentation plan as well as opera-
tion of the water supply system is very complex. Operation and
proper monitoring will require measuring devices throughout the
system and may even require measuring crop consumptive use as well
as reservoir evaporation. The State Engineer's office has indicated
to EPA that it needs at least one additional employee to properly
administer Northglenn's proposed plan.

Ditch Protection

When shares in a mutual ditch company are used for augmenting
purposes it is necessary to either transfer the water out of the
ditch or divert water from the ditch back to the river source.

The other ditch users must be protected from injury and may suffer
a loss of water were Northglenn to transfer its shares out of

the ditch entirely. Northglenn has stated they will work with the
individual ditches to work out a means of insuring that the
remaining ditch shareholders are protected. This can be accomplished
through the use of augmentation stations, by diverting water from
the ditch back to the stream, or by leaving a certain percentage of
water right permanently in the ditch equivalent to the pro-~rata
share of seepage logs. The balance of the water right would be
either left in the stream or changed to a new point of diversion
where Northglenn could utilize the water for augmentation.

Thornton Enclave

As shown 1in Table 3-4, the Thornton Enclave is expected to
contribute a total of 885 acre-feet per year of wastewater that will
be used as replacement water to FRICO by Northglenn. Northglenn's
opinion is that this flow does not require augmentation. EPA has
no opinion as to whether such flow requires augmentation.

Thornton currently receives its water supply from tributary

wells along the South Platte River. The City's wastewater is
treated at the Denver Metro sewer district plant and discharged to
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TABLE 34
NORTHGLENN'S WATER BUDGET

1988 _Conditions
(A1) values in Acre-feet)

CONDITION
Option 1 Option 2 Option 3 Option &
Without 630 af 2300 af Return tc
De. W (2}
Dry Avg Dry Avg Dry Avg Dry hvg
Treated Water Requirements
Household and Copmercial 4140 4140 4140 4140 4140 4140 41490 4140
Irrigation (lavns and parks) 3200 2700 3200 2700 3200 2700 3200 2700
Total Water Required 7340 6840 7340 6840 7340 6840 7340 6640
Raw Water Sources
Farmers Highline 69 137 69 137 69 137 69 137
standley Lake Shares 1074 1504 1074 1504 1074 1504 1074 1504
Church Ditch 135 388 135 ags 135 389 135 389
Berthoud Pass Ditch 120 608 120 608 120 608 120 €08
Arapahoe Well No. 7 5 5 5 5 5 5 3 S
Proposed Deep Walls 0 ] 645 645 2295 2295 0 0
FRICO Owned Water 5937 4197 5262 3552 3642 1502 S5832¢5) 419%¢5)
Total Water Supplies 7340 6840 7340 6840 7340 6840 7340 6840
FRICO Exchange
Net Amount Rec'd from FRICO 5937 4197 5292 3552 3642 1902 Y 0
10% Bonus (500 AF min) 594 500 529 500 500 500 0 0
Reservoir Evaporation 316 236 316 326 316 236 0 0
Total Payback Requirement 6847 4933 6137 4288 4458 2638 0 0
Replacement /Wastewater Retuyn
Sewage - Northglenn 4016 4016 4016 4016 4016 4016 4016 4016
Sewage - Thornton Enclavel 88S 885 885 885 885 885 885 £85
Sewer Line Infiltration 300 300 300 300 300 300 300 300
Stors Runoff-Grange Rall Crk 1200 0 936 0 0 0 0 0
Tributary well Field 446 0 ] 0 0 0 0 0
Total Water Available 6847 5201 6137 3201 3201 3201 5201 5201
Excess Physical Sugglzz
(Total Available - Payback )
Requirement) [] 268 0 913 243 2563 To Matro Sewver
-_— — _— — - = for Treatment and
release to South
Platte River
Diversions to be Augmented
Crange Hall Creek 1200 [ 936 [} 0 0 To Metro Sewer
Tributary Well Field 113 [+] .0 0 0 0 for treatment and
Additional diversion required release to South
to irrigste Northglenn Platte River
lands3 0 1332 0 687 0 0
Total Augmentation Requive~ 4
mants 1646 1332 936 687 [} 0
== == === -] == ==
Aupmentation Rights Available
A-Paru, removed 1002 1301 1002 1301 1002 1301
B-Used for ag. when possible 518 428 518 428 5ns 428
C-Future use unknown 238 120 233 220 235 220
Total 1738 1949 17158 1949 1753 1949
Excess Water Rights to MNeet
Flow Requirements 109 617 819 1262 1755 1949

(1) An enclave of Thornton vill be connected to the Korthglenn system,
(2) Excess vater available in the system without sugmenting which can be usad for
irrigation of Northglenn owned FRICO land,
(3) The additional water required to be delivered to the Bull Cenal to irrigate
Northglenn owned FRICO land based on the assumption that all such available

land for agriculture will be fryrigated in an average year.

of supply may be either Grange Hall Creek or the tributary well field.
(4) There is a surplus of 963 AF over and sbove the amount required to irrigste

Northglenn's FRICO lands.

1
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the South Platte River. The transfer of this wastewater from
Thornton to Northglenn depletes the South Platte River and requires
augmentation either by Northglenn or Thornton.

The effect of requiring additional augmentation of this flow
will be to require more surface water rights. The total diversions
to be augmented in Table 3~4 would be increased by 885 acre~feet
per year. Therefore, EPA concludes that in some of the options
(Option 1 average and dry year and Option 2 dry year) the City does
not have adequate augmentation rights available. Additional aug-
menting rights under these conditions must be obtained.

Grange Hall Creek

Grange Hall Creek is the most convenient and economical source
of replacement water subject to water being physically
available in the stream. Studies by Northglenn show the entire low
flow of the stream may be diverted for Northglenn's use. Only
during runoff from snowmelt or storm events greater than Northglenn'g
ability to divert will water flow down the stream. Except for
runoff periods, Northglenn will have the capability of drying up
Grange Hall Creek.

While Grange Hall Creek is a small intermittent stream there
are some existing water rights along the creek which are senior to
Northglenn and must be protected. These rights are owned by one
person and total 10.6 cfs. Northglenn intends to augment these
rights when legally required to do so by releasing water into Grange
Hall Creek from the Lower Clear Creek Ditch, or by releasing Grange
Hall Creek drainage runoff to meet the demand of the lower water
right users (17).

Legal Issues

In analyzing the water rights and augmentation plans of the
Northglenn project, several legal issues were identified. These
will be resolved through the Water Court process if necessary and
the resolutions could have a significant impact on implementation
of Northglenn's Water Management Plan if decisions were adverse to
Northglenn.

Listed below is a summary of some of the important issues
identified during this analysis:

a. The plan includes successive use of water for both muni-
cipal and agricultural purposes. This includes FRICO
water owned by Northglenn as well as water borrowed
from FRICO. The legal question is whether this successive
use is allowed.

b. Northglenn has cleimed 100% depletion credit for water
stored in Standley Lake. Historically, there has been a
certain amount of return flow from agricultural use of this
water. The legal question is whether or not any down-
stream appropriators have a right to the return flow from
this irrigation use.
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c. Northglenn has claimed a total of 300 acre-~feet per year
of infiltration into the sewer system as part of the waste-
water replacement credit. The basis for this is its con-
tention that the source water is Standley Lake stored water
and can be 100% consumptively used. Adversely, it could
be argued that some of the infiltration is storm water.
Further it 1s questionable whether Northglenn has retained
dominion and control over this water.

d. Standley Lake and the Croke Canal are decreed for irrigation
and domestic purposes. The legal question is whether or
not a change of water rights to municipal purposes must
be included in the plan.

e. Another legal issue is whether or not a shareholder is
entitled to water of a quality suiltable for a use other
than that for which the water has been historically used.
This issue involves cities that desire in the future to
use the Bull Canal system for domestic water supply.

f. lining of the Bull Cansl system will reduce the amount of
seepage to theground water and may adversely affect irri-
gators who depend on such seepage. The legal question is
whether these irrigators have a vested right to the water.

The above legal questions will be resolved through the judicial
process if necessary. It is noted however, that resolution of all
of the legal questions will not necessarily insure that all adverse
impacts will be mitigated. For example, even though FRICO may
legally be able to line the Bull Canal, this action could adversely
impact downstream users that have historically depended on seepage
water from the canal.

Summary of Legal Issues

EPA concludes that the Northglenn water rights applications,
including change of water rights, and the augmentation plan are a
logical approach to preventing injury to other vested water rights.
Although there are a number of legal issues to be resolved and some
changes to the water plan as filed are likely, approval by the Water
Court of a water supply plan for the City is likely. The probable
effect of any subsequent changes to the plan during the court
process will be to require more water to augment these changes
in flow.

EPA concludes, based upon expert opinion, that 1) other complex
plans with similar principles have been approved by the Water Court
and this plan can be administered by the State Engineer; 2) the
amount of water obtained from surface sources is reasonable based
on historic ditch diversions and stream depletions; 3) the exchange
plan will sufficiently protect FRICO shareholders; 4) through the
Water Court process, out-of-priority diversions will be properly
augmented; 5) the water rights to be used for augmentation are
sufficiently senior for that purpose; 6) South Platte water users
will be compensated for additional ditch losses.
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AGRICULTURAL PRODUCTIVITY

A key issue in evaluating the proposed project is ro determine
if agriculture is benefited 1n agricultural productivity. For the
areas in question (FRICO and South Platte) the current (1979) average
crop value in dollars is presented in Appendix A - Description of
the Existing Environment. Because the key element in the analysis
is water, the productivities for the two areas are related to
farm headgate water deliveries. 1In 1979 the FRICO productivity is
$250 per acre-foot of farm headgate delivery and the South Platte
productivity is $109 per acre-foot.

In this analysis, the four options, which have been previously
described, have been analyzed.

Water Availability

The amount of water available to the FRICO farmers is dependent
on the opticn chosen. The estimated farm headgate delivery for
each of the options is summarized in Table 3-5. The values are
based on the schematic diagramsFigures 3~2 through 3-5 (oversized,
back of report) and Table 3-4. The analyses ignore any benefit due
to lining of the Bull Canal and assume that the farm headgate
deliveries are equal to 60 percent of the sum of the releases from
Standley Lake and the FRICO exchange return.

Augmentation

Required augmentation water from surface sources for the four
options evaluated is summarized in Table 3-6, As previously dis~
cussed, some of the augmentation water will come from lands currently
out of agricultural production and some will come from lands cur-
rently in production. To determine the impact of each option on
agriculture only that water to be taken from lands currently in
production is of consequence. (See Table 3-~6)

Net Productivity Change

The FRICO and South Platte net agricultural productivities for
the four options considered are presented in Table 3-7. The FRICO
productivities are based on the farm headgate water deliveries and
assumed productivity at $250 per acre-foot of delivery as it is
estimated in 1979. The South Platte productivities are based on
the estimated water removed from currently productive lands and
the estimated 1979 South Platte productivity of $109 per acre-foot
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TABLE 3-5

ESTIMATED FRICO FARM
HEADGATE WATER DELIVERIES

Water (Acre-Feet)(l)

Option Description Average Year Dry Year
1 Without deep wells 73502 4706
2 650 acre-feet from nontri- 73482 4666
butary wells 2
3 2300 acre~feet from non- 7928 5096
tributary wells
4 Water from Standley Lake 3572 788

Wastewater to Metro

(l)Equal to 607 of sum of FRICO exchange return and release from
Standley Lake (see Figures 3-2 through 3-5).

(z)Includes water required to irrigate Northglenn owned FRICO
served land,
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of delivery. The net productivity of options 1 through 4 is the
FRICO productivity less the South Platte productivity.

Option 4 does not include considerations of any increased
productivity along the South Platte due to the additional water
that would be discharged to the river from the Metro Plant (433
acre~-feet per month). Alternative 4a presents an analysis of the
net productivity if it is assumed that this 433 acre-feet per
month is only available for six months each year during the
growing season. The maximum increased productivity along the South
Platte for this additional water based on $109 per acre~foot head~
gate delivery would be $280,000 per year.

TABLE 3-6

SURFACE WATER AUGMENTATION

Water Removed From
Currently Product ive

Total Required Agricultural Lang
(acre-feet) (acre~feet)
Option Description Average Yr Dry ¥Yr Average Year Qgi:izii
1 Without deep wells 1332 1646 1260 1553
2 650 acre-feet from 687 936 615 843
nontributary wells
3 2300 acre~-feet from non- 0 0 0 o
tributary wells
4 Water from Standley Lake 0 0 : 0 o

Wastewater to Metro

The additional 433 acre-feet per month in the South Platte is
less than three percent of the flow in the South Platte River below
the Denver Metro Plant. It 1s unlikely that thie flow would re-
sult in increased agricultural productivity in the same magnitude
as the present South Platte deliveries. Therefore, $280,000 is
considered the maximum and in reality the productivity would probably

be somewhat less.

The analyses in these Tables assume that the South Platte lands
dried up as a result of the project would result in zero agricultural
productivity. This in fact may not be the case. It can be assumed
that those lands would be converted to nonirrigated agriculture
producing crops such as wheat or barley. Table 3-8 presents an
analysis of these lands assuming they are planted to nonirrigated

wheat.

As can be seen in Table 3-7, the option that contemplates maxi-
mum use of nontributary ground water (Option 3) results in the high-
est net agricultural productivity (least impact). Options 4 and
4a which contemplate Northglenn's acquiring its entire water supply
from FRICO by purchase or condemnation with wastewater discharged
to the South Platte result in the lowest net agricultural produc-
tivity (greatest impact). Bar charts presented in Figure V-6 graphi-
cally illustrate the net productivities of the four options in

both an average and dry year.
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TABLE 3~7
NET PRODUCTIVITY OF FRICO AND SOUTH PLATTE
IRRIGATED LANDS AFFECTED BY THE NORTHGLENN PROJECT
(IN MILLION DOLLARS)

FRICO1 SOUTH PLATTE2 NET PRODUCTIVITY
Option Description Average Year Dry Year Average Year Dry Year Average Year Dry Year
1 Without deep wells 1.84 1.18 ~0.38 ~0.46 1.46 0.72
2 650 acre-feet fronxnontfibur
tary wells 1.84 1.17 -0.18 ~0.25 1.66 0.92
3 2300 acre~feet from nontribu-
tary wells 1.98 1.27 0 0 1.98 1.27
4 Water from Standley Lake
Wastewater to Metro 0.89 0.20 0 0 0.89 0.20
433 Same as 4 but assumes So. Platte 0.89 0.20 0.284 0.284 1.17 0.48

return has agriculture benefit

1Based on $250/acre-foot of delivery. FRICO deliveries given in Table 3-5.
233834 on $109/acre foot of water removed from currently productive land (Table 3=é).
30ption 4 plus inclusion of maximum increased South Platte productivity due to metro discharge.

4Based on 433 acre feet per month, six months growing season, and productivity at $109/acre-foot of
headgate delivery.
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EPA concludes from this analysis that under the exchange pro-
gram, positive agricultural benefits are obtained if all the makeup
source is derived from deep wells (Option 3). If Northglenn
implements an exchange which requires makeup water entirely from
other irrigators, (Option 1) then there will be some loss to agri-
culture but net productivity will be substantially higher. than if
Northglenn did not execute an exchange agreement (such as Option
4). Therefore EPA concludes that compared to the situation if
ongeing 1litigation would have been successful,'the proposed exchange,
regardless of which source Northglenn initiates for makeup water,
has a net economic benefit to agriculture.

These circumstances indicate that, on balance, Northglenn's
stated claims that their proposal enhances agriculture are
accurate, The long term exchange arrangement with FRICO enhances
the likelihood that significant acreage of irrigated land will
remain productive farmland during this century. In conclusion, EPA
has determined that this plan meets EPA's policy to protect environ-
mentally significant agricultural land and therefore endorses this
proposal in this regard.

TABLE 3-8

DRY LAND PRODUCTIVITY OF SO. PLATTE LANDS
DRIED UP AS RESULT OF NORTHGLENN PROJECT

Land Crop Productivity($)
Option Description Average Yr Dry Yr  Average Yr Dry Yr
1l Without deep wells 1260 1551 78,000 96,000
2 650 acre-feet from non- 615 841 38,000 52,000
tributary wells .
3 2300 acre-feet from non- 0 0 0 0
tributary wells
4 Water from Standley Lake 0 0 0 0

Wastewater to Metro
Assumptions:
1. Lland planted to wheat
2. Yield = 16.5 bu/acre
3. Crop value $3.76/bu .
4. South Platte current consumptive use 1s 2.7 acre-feet per -acre,

POTENTIAL FOR DRINKING WATER SUPPLY

Concern has been expressed regarding the degradation of the
Bull Canal, making its water unsuitgble as.a raw water ‘supply. Analy-
sis of the limited data currently available indicates that the
water 1is useable as a raw water supply; i.e. suspended solid
concentrations are high, no toxic parameters are present. However,
projected concentrations of nitrates in the canal after discharge
from the proposed facility will inhibit the development of these
waters as a water supply, particularly for the Town of Frederick,
and possibly could affect a raw water source for the Town of Ft. Lupton.
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The State of Colorado defines raw waters suitable for potable
water supplies as follows: (3)

"These are waters which, after receiving approved
disinfection such as simple chlorination or its
equivalent or which after recelving standard
treatment (defined as coagulation, flocculation,
sedimentation, filtration, and dilsinfection with
chlorine or its equivalent) will meet Colorado
drinking water regulations and any revisioms,
amendments, or supplements thereto."

Standard water treatment as defined above will not effectively
remove nitrate.

Annexation requirements of Frederick, Colorado require that
lands brought into the town must also provide additional water
supplies. Landowners surrounding Frederick generally own shares
in FRICO delivered by the Bull Canal. Therefore, implementation
of a plan which discharges effluent to the Bull Canal would ren-
der these waters unacceptable as a water supply for Frederick.
Filings have not been made to change the use of Bull Canal waters
to a water supply and the current Larimer-Weld 208 Clean Water
Plan designates the Canal solely for agricultural use. Thus it is
EPA's conclusion that the protection of these waters for a poten~-
tial future water supply source is unnecessary and EPA recommends
that Frederick explore other options to satisfy future water supply
demands.

Fort Lupton is currently using a shallow well field along the
Platte River for their water supply source. However, thils source
has high nitrates. Sand Hill Lake is an option the Town 1is consi-
dering as a water supply source. Sand Hill Lake is filled by the
Coal Ridge Ditch. Concern has been expressed that Bull Canal water
will reach the Coal Ridge by way of the containment pond at the
terminus of the Bull Canal., Fort Lupton is primarily concerned
that nitrates in the Bull Canal resulting from Northglenn's plan
will reach the Coal Ridge Ditch and render Sand Hill Lake unuseable
as a water supply.

Nitrate concentrations in Coal Ridge Ditch are between 0.9 mg/l
and 1.3 mg/1 which 1s well below the water supply criterion of 10.0
mg/l. Sand Hill has a nitrate concentration of 5.5 mg/l probably
due to agricultural runoff. The projected Bull Canal nitrate con-
centration in an average year range from 12 mg/l to 14 mg/l, de-
pending upon the Sption.

Operation of the Bull Canal is intended to make optimum use
of the irrigation water available. FRICO therefore does not deliver
water with the intention of having it reach the containment pond
since that water 1s lost, However, during occasional storm events
and flushing of the Bull Canal, water does reach the pond and is
available for the Coal Ridge Ditch., This reservoir does not have
more than 6 acre-feet of water in any one year (1).
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The operational flexibility of the Northglenn-Bull Canal
reservoir should adequately control effluent mixed water entering
Coal Ridge Ditch by way of the containment pond. However, tail-
vater off lands irrigated below the reservoir discharge point may
enter Coal Ridge ditch and then Sand Hill Lake. Data to calculate
the increased nitrate concentration in Sand Hi1ll Lake are currently
not available. EPA concludes that the Bull Canal will not contribute
a significant contribution of water supply to Sand Hill Lake and
therefore will not contribute to higher nitrate concentrations
there.

OTHER ISSUES

Several other issues of the proposed plan have been identified.
These igssues are related to specific elements of the plan and var-
ious components. The issues are listed below:

. the potential for ground water pollution from lagoon and
regservoir seepage

. reservoir stability and safety

. potential odor problems

. effect on relative land values adjacent to the treatment site
« visual or aesthetic effect of the facilities

These issues as they relate to the plan are discussed in the
next chapter.
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CHAPTER 4

EVALUATION OF ALTERNATIVES




An dmportant scientifdic innovation
nonely mahes its way by gradually win-
ning over and converting its opponents:
it nonely happens that Saul becomes
Paul. Uhat does happen is that its op-
ponents ghadually die out and that the
growing generation is familiornized with
the idea fnom the beginning.

Max Plank
The Philosophy of Physics (1936)




CHAPTER 4

EVALUATION OF ALTERNATIVES

INTRODUCTION

The Northglenn water resource plan is a water supply, wastewater
treatment, and agricultural reuse project which is predicated on
guaranteeing an adequate water supply for Northglenn's future popu-
lation. This document is specifically concerned with the environ-
mental impacts of the various options considered, the ultimate EPA
objective being to determine the eligibility of the wastewater treat-
ment portions of the project for federal assistance under the
Clean Water Act (1). In developing and evaluating the options, the
water supply and agricultural reuse elements of the plan can not
be completely separated. In order to determine eligibility of
the wastewater project only the agricultural reuse element is impor-
tant., Therefore, it is assumed that because of legal obligations
Northglenn is committed to the water supply program developed with
FRICO. Further, Northglenn has already purchased their wastewater
treatment site and developed construction specifications unique to
that site. The following provides a summary of the evaluation of
water supply and site alternatives that resulted in Northglenn's
current course of actiom.

SUMMARY OF WATER SUPPLY ALTERNATIVES CONSIDERED

The City of Northglenn in March 1976, conducted an analysis
of water supply alternatives to substitute for their current supply
from the City of Thorntom (2). Five altermatives which integrated
land and water management were evaluated. These alternatives are
identified as:

. Box Elder Creek Water Borrowing

. Develop South Platte/I-76 Well Field

. Standley Lake Exchange (selected)

. Develop Burlington Ditch Wells

. Denver Water Board

Box Elder Creek Water Borrowing

In this alternative, agricultural water would be pumped from
agricultural land in Box Elder Creek to Northglenn. This water
would be used in the municipal system, collected, and then returned
‘to the farmland for irrigation. Makeup water equal in amount to
that consumed within the City would be added to the system from
nontributary wells located in and around Northglenn.

Develop South Platte/I-76 Well Field

A well field for municipal water supply would be developed south
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of Interstate 76, downstream of the Burlington Ditch headgate.
This site is upstream of the Denver Metro sewage treatment plant
discharge, a distinct advantage over Northglenn's present water
source supplied by Thornton. The well field area would be inte-
grated with the Denver Metro South Platte redevelopment project to
provide a continuity of river amenities. Water rights would be
acquired in harmony with the District No. 2 South Platte agri-
cultural interest so that the nutrient-enriched effluent would be
beneficially used through recycling.

Standley Lake Exchange

Initially, Northglenn would borrow water from Standley Lake
for municipal use. All water borrowed would be replaced acre~foot
for acre-foot to the FRICO shareholders. Makeup water for the
municipal consumptive use would come from mnontributary wells and
the South Platte.

Discussions that further developed this alternative resulted
in Northglenn commiting to replacing the borrowed water with a 10
percent bonus and exploring options for makeup water, including deep
wells.

Develop Burlington Ditch Wells

A water source would be provided based on wells drilled into
terraced areas and the aquifer recharged with high quality spring run-
off and the water rights of the Burlington Ditch system. Water
borrowed from the agricultural interest would be returned to the
ditch with added nutrients to enhance crop yields.

Denver Water Board

The Denver Water Board policy, at the time the analysis of
water supplies was conducted, was not to serve any additional areas
outside of the Denver city limits or other designated service areas.
This policy is commonly referred to as the '"Blueline" Policy. This
policy precluded Northglenn from being eligible for Denver Water
Board water since it 1s outside the designated boundary., This
policy is still in effect.

Northglenn decided to select the Standley Lake exchange due
to the adverse environmental implications of the other alternatives.
EPA agrees with this selection due to the following factors:
1) a transbasin diversion source, such as seeking a supply from
the Denver Water Board, would create salinity problems and minimum
flow problems for users on the western slope, 2) development of any
deep well source under State law is limited to extraction of such
waters to one percent per year and vested in the owner of the land
above the formation which limits the supply available to Northglenn
from such a source and, 3) purchase or condemnation of agricul-
tural water surplus without return to agriculture harms the important
environmental asset of irrigated crop land along the Front Range.
Therefore selection of one of the water exchange sources has the
least adverse impacts on the environment.
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TREATMENT SITE SELECTION

The Northglenn wastewater treatment facilities plan evaluated
ten alternative wastewater treatment and reservolr storage facility
sites. The locatiomsof the ten gltes considered are shown in
Figure 4-1.

The complete analysis of each site 1s presented in Northglenn's
application for site approval (3). The following is a summary of
that analysis,

Seven criteria were used to evaluate the ten alternative sites.
This criteria included:

compatibility with surrounding land use
. safety of reservoir design

control of seepage losses
. underlying mineral resources
. operational flexibility

. consistency with approved wastewater
management plans

. severability of system components

Compatibility with Surrounding Land Uses

The proposed facility should be compatible with present land
uses and future land uses as delineated by comprehensive plans adopted
by local and regional governments, Sites in rural areas not sche-
duled for future urbanization were favored. The number of residen-~
tial units on the site and within one~half mile of the proposed
facility was also an important consideratiom.

Safety of Reservoir Design

The proposed facility includes a reservoir to store wastewater
during the nonirrigation season. Potential flood hazards and
geologic hazards such as earthquakes and subsidence were factors in
comparing the candidate sites.

Control of Seepage lLosses

The amenability of each site to the control of reservoir seepage
losses, for the conservation of water and the avoidance of any po~
tential pollution of ground water aquifers was evaluated. Sites
underlain by naturally impervious materials that would supplement
man-made seepage control measures were favored.
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Underlying Mineral Resources

The construction of any facility at a poorly selected site
might preclude the future development of underground resources
such as gravel, coal and oil. The selection process favored sites
which were not underlain by any economically recoverable resources.

QOperational Flexibility

The proposed facilitles must be integrated into s comprehen-
sive plan to manage the water resources of the Northglenn/FRICO
plan. Sites adjacent to the Bull Canal were favored since the
treated wastewater would be discharged to the canal. Storage sites
capable of receiving Bull Canal flows by gravity were favored since
such a configuration allows storage of canal flows during flood
periods. This promotes the conservation of available water supplies
for benefiedal’ usegs. Weld County sites were favored since the
majority of the FRICO water users are located in Weld County and
preferred a Weld County site. In addition, FRICO wanted the
quality of the effluent from the treatment facility monitored by
Weld County Health Department personnel.

Consistency with Approved Wastewater Management Plans

An application has been made for federal funds under the con-
struction grants program of the Clean Water Act. The site therefore
must be environmentally acceptable and consistent with an approved
Northglenn facility plan and the 208 Wastewater Management Plan.

The proposed site must also be cost effective under EPA's construc-
tion grant regulationms.

Severability of System

Some commenters have suggested that the proposed facilities
should be separated, and that the aeration lagoons should be con=~
structed within the Northglenn city limits. Neither of these al-
ternatives was found to be practicable or desirable. -

Since the storage reservoir is an integral . part of the treat-
ment process, there will.be more effective quality control and
flexibility of operation with the lagoons and reservoir at one lo-
cation. If one of the aerated lagoons must be drained. for
scheduled maintenance, the lagoon water can be discharged directly
into the reservoir. Significant construction, operation, and main-
tenance cost savings will be realized if the lagoons are adjacent
to the reservoir. Common embankments can be used and the necessity
of constructing and staffing two separate maintenance facilities can
be avoided.

The evaluation of the ten sites concludes that Site 10 is the
preferred location. This site is a 321.7 acre parcel in southern
Weld County that is zoned agricultural and is outside areas desig-
nated for future urban development. Construction of the proposed
facilities at this site would not displace any existing residences
or businesses. However, there are 18 residences and one business
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located within one~half mile of the site. The site is adjacent

to the Bull Canal which is to receive the treated wastewater. This
facilitates storage and management of the wastewater. According

to the analysis of the site it is not underlain by any active
geological faults nor economically recoverable mineral resources.

A nearby vertical inactive fault may underlie the northwest corner
of the site. The site is underlain by impervious materials and is
not located in an aquifer recharge area. The evaluation of this
site further concludes that it is cost-effective and compatible with
adopted water quality management plana. The site has received
approval by the Weld County Planning Commission (3).

The remaining sites evaluated were rejected because of the
following reasons:

. displacement of existing residences and/or businesses
(Sites 1 through 9)

. located in area planned for future urban development
(8ite 2)

underlain by geologic faults, abandoned coal mine, natu-
ral gas line, and/or economically recoverable mineral
resources (Site 2 and sites 4 through 9)

. presents difficulties In storage and management of
Bull Canal flows (Sites 1 through 5, 7, and 9)

. underlain by permeable materials or unproven impermeable
materials related to seepage control (Sites 1, 2, and 4

through 8).

Northglenn concluded that the selected site is comnsistent with
surrounding land use policies and applicable wastewater management
plans. It would result in the least impact on the surrounding resi-
dences and businesses and would best promote design safety and
efficiency. The overall impact of constructing and operating the
facility at this site would be minimal.

Between the Northglenn Wastewater Facilities Plan and the Lower
South Platte Facility Plan, a total of 21 alternatives to treat
Northglenn's and Thornton's wastewater were evaluated. Most of these
alternatives involved treatment of Northglenn's and Thornton's
wastewater at the Metro, Westminster, or Brighton facilities or

some combination therecof.

The Lower South Platte Facility Plan, approved by EPA, recom-
mends that wastewater flows in these two service areas be treated
in the Big Dry Creek Basin at the City of Westminster Plant primarily
because of the opportunities to reuse the effluent within this
drainage basin. The Northglenn Plan evaluated ten alternatives, all
of which involved comstruction of a new treatment facility at a new
location rather than using existing facilities such as Westminster's

or Metro's.
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A preliminary screening of the 21 alternatives eliminated all
those that were too costly. EPA reviewed this information and con-~
cluded that the cost of treatment at the Westminster facility is
about equal to the cost of treatment at the proposed Northglenn
facility. Therefore, a single plant configuration does not appear
to have any advantages over a two plant configuration for the Big
Dry Creek Basin. Based on EPA's review, continued treatment &t
the Metro facility 1s the least cost pollution control alternative
for the Northglenn and Thornton service areas. The Metro alter-
native does not have the same benefits as the Northglenn proposal.
These benefits include: 1) an improved water supply (quantity and
quality); 2) formation of a city/farmer exchange agreement over
the use of water in the basin; 3) development of agreements with
farmers which will be a positive factor toward the preservation of
agricultural land; and 4) & reduction in the amount cf energy con-
sumed in the disposal cof Northglenn's wastewater.

EPA concludes that the selection of a separate facility for
Northglenn that includes agricultural reuse is consistent with
previous facility planning efforts. EPA also concludes after re-
viewing the proposed treatment site, that this site 1is acceptable.

NO FEDERAL ACTION ALTERNATIVE

The "No Federal Action" alternative includes a denial or fail-
ure by EPA to make a grant to the City of Northglenn for wastewater
treatment. Such a denial by EPA could be based on a finding of
ineligibility under the Clean Water Act, significant unavoidable
adverse environmental impacts or other reasons. Northglenn's total
water management program is expected to cost $67 million with $6.9
million eligible under EPA regulations, As only 107 of the capital
costs and none of the annual costs are expected from the federal
government, Northglenn has indicated to EPA that they will still
proceed with the project in the absence of federal funds. Thus,
it is possible that Northglenn will complete the water management
program entirely with local funds should EPA deny or fail to make
a grant.

The consequences of "no federal action" are then very similar
to Northglenn's proposal except that those grant conditions required by
EPA for additional public health protection need not be executed by
Northglenn. The Colorado Health Department could impose similar con-
tions through the NPDES permit if they decided to do so. EPA would
negotiate with the Health Department to secure such conditions as
tailwater control, additional disinfection and protection of Dacono's
water supply. Northglenn may decide to implement these or gimilar

conditions on their own.

SUMMARY OF WATER MANAGEMENT OPTIONS

Northglenn's basic water supply program involves borrowing
water from FRICO, which will be used along with water it owms, to meet
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its municipal water requirement. To evaluate the effects of North-
glenn's plan, several options were selected for analysis. These
options are schematically represented on Figures 3-2 through 3-5
(oversized - back of report). The options include:

1. No deep well supply other than Arapahoe Well No. 7
2. A deep well supply equal to 650 acre-feet per year
3. A deep well supply equal to 2300 acre-~feet per year

4. Acquisition of water required for municipal purposes
from FRICO with treatment at Denver metro. Discharge
will be to the South Platte River.

Shown in Figures 3-2 through 3-~5 are estimates of the annual
yield or water requirement at various points throughout the FRICO-
Standley Lake system. Details of the water budget for each of
the options are shown in Table 3-4. The options were analyzed on
the basis of depletion and yield studies provided by the consul-
tants for the City of Northglenn and independently reviewed by an
EPA consultant.

Under terms of the agreement between Northglenn and FRICO,
replacement water 1s required to make up for the municipal use
loss and to provide for the ten percent bonus to FRICO. Replace-
ment water will be diverted from Grange Hall Creek or the tri-
butary well field. Both will have essentially the same overall
depletion effect on the South Platte system as water will be taken
out of priority and augmentation is required to protect other
appropriators. Northglenn proposes that water will normally be
taken first from Grange Hall Creek as pumping costs are less. The
tributary well field will be used to supplement diversions from
Grange Hall Creek.

To provide augmentation rights, Northglenn has purchased land
and water rights in FRICO and along Clear Creek and the South Platte
River. This water will be used when out-of-priority diversions from
Grange Hall Creek or the South Platte tributary well field are made.
When this occurs some lands will be taken out of production.
A summary of the expected future use of the land and water rights
owned by Northglenn is shown in Figure A-2, oversized - back of report _

As discussed previously, Northglenn has filed application for
nontributary ground water beneath the City. It is their intention
that this water will form a part of the City's raw water supply as
illustrated in Figures 3- 3 and 3-4. The amount of nontributary
ground water used will reduce the amount of water borrowed from
FRICO which reduces the amount of water to be returned. Because
it is nontributary Northglenn will not have to provide augmenta-
tion rights for this water.

Discussed in the following paragraphs are each of the options.
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Option 1

Illustrated in Figure 3-2 are the water requirements and aug-
mentation amounts required under Option 1. Under this option, the
only nontributary ground water included is that already approved
by the State Engineer to Arapahoe Well No. 7. The total yield of
surface water rights owned by Northglenn available for the City's
water supply system in a dry year is 1398 acre-feet, and in a year
of average water availability, 2638 acre-feet. Arapahoe Well No. 7
yields 5 acre-feet per year in both dry and average years. During
a dry year, the municipal water requirement is 7340 acre-feet and
Northglenn will need to borrow a total of 5937 acre-feet from FRICO.
Similarly, in an average year with a requirement of 6840 acre-feet
a borrow of 4197 acre-feet will be needed.

The primary reason dry year water requirements for a city are
greater than an average year is because of the need for more lawm
watering and other uses outside the home. The domestic and commer~
cial water demand and wastewater flow is essentially constant., The
total amount of wastewater estimated for all options is 5201 acre-
feet. This includes wastewater from an enclave of Thornton and sewer
system infiltration.

Under this option, in a dry year Northglenn will be required to
return to FRICO 6531 acre-feet of water, including the bonus. The
total replacement water requirement i1s 316 acre-feet greater because
of reservoir evaporation loss. The amount of replacement water for
an average year is determined in a similar manner and additional
water (1332 acre-feet) has been added to continue to irrigate North-
glenn owned FRICO lands.

For Option 1, diversions to be augmented are 1646 acre-feet
(1200 acre-feet from Grange Hall Creek and 446 acre-feet from the tribu-
tary well field) in the dry year and 1332 acre-feet (from Grange Hall
Creek) in an average year. In Table 3-4 the augmentation rights
available are 1755 acre~feet in the dry year and 1949 acre~feet in an
average year.

For all of the options, the numbers presented in Figures 3-2
through 3~5 and Table 3~4 are based on the current Northglenn pro-
posals and the augmentation plan submitted to the Water Court. The
final augmentation plan approved by the Court mey be different.

Option 2

The schematic representation of Option 2 is shown in Figure 3-3.
This option includes a total of 650 acre-feet of nontributary ground
water as an inflow to the water system both in dry and average years.
The amount of borrow required from FRICO is 5292 acre-feet for a dry
year and 3552 acre-feet for an average year. The total payback re-
quirement including reservoir evaporation is 6137 acre-feet in a
dry year and 4288 acre-feet in an average year. The amount of water
required to be augmented is 936 acre-feet in the dry year and 687
acre-feet in an average year. Augmentation requirements are less
in this option because of the use of nontributary well water that
does not need augmentation,
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Option 3

Option 3 is similar to Option 2 except that a total of 2300
acre-feet nontributary ground water 1s available. This option is
illustrated in Figure 3-4 . 1In this option the amount of borrow
from FRICO is 3642 acre-feet in the dry year and 1902 acre-feet in
an average year.

Under this option, the deep well supply reduces the amount of
borrow from FRICO so that the wastewater return is more than ade-
quate to meet both dry year and average year payback requirements
and no augmentation is required. The amount of excess wastewater
flow over the required payback is 743 acre-feet in the dry year and
963 acre-feet in an average year.

Option 4

Option 4 is an alternative to the exchange plan with FRICO.
The amount of water required to meet Northglenn's municipal require-~
ments is acquired either by purchase or condemnation from FRICO.
Instead of returning wastewater for agricultural purposes, it is
treated at Denver's Metro Plant and released to the South Platte
River. As there are no out-of-priority diversions in this option,
augmenting rights are not required. The water supply to Northglenn
is covered by owned water rights and water rights acquired from the
Standley Lake system. The depletion due to the municipal use is
less than the historic agricultural depletion and therefore no other
rights would be injured.

Under this option the 5201 acre-feet of wagtewater that is
returned to FRICO under options 1 through 3 would be available in the
South Platte. This is equal to 433 acre-feet per month.

WATER QUALITY

Public Health

Options 1, 2, and 3 will discharge into the Bull Canal. This
effluent will degrade the existing water quality of the Bull Canal
and in certain dry year conditions water below the discharge point
will consist of 100 percent effluent. Public health risks associa-~
ted with this degradation are identified in Chapter 3. The health
risks are in areas where public contact and exposure with the waste-
water, particularly 100 percent effluent are likely to occur. Health
risks are also identified with using the wastewater for irrigation
of vegetable gardens on farms and raw edible food crops grown for

public sale and consumption.,

Although it is not clear based on limited data whether Bull
Canal is currently suitable as a domestic supply, future water
quality of the Bull Canal below the discharge will be unsuitable
as a water supply source after discharge by Northglenn because ni-
trate concentrations range between 12 mg/l and 20 mg/l. Currently
no filings have been made to change the use of the Bull Canal to
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include water supply as a protected use. (See analysis of Poten-
tial Drinking Water Supply in Chapter 3.)

Irrigation Water Quality

The projected total nitrogen concentrations in the Bull Canal
at the point of wastewater discharge arepresented in Table 4-1.
As a worst case condition in a dry year the canal below the discharge
will consist of 100 percent effluent.

Sugar beets and barley are the nitrogen sensitive crops grown
with Bull Canal water. The optimum nitrogen uptake of sugar beets
is 81 pounds per acre per year (lb/ac/yr), and for barley it is
75 1b/ac/yr. The total nitrogen delivered is presented in Table 4-2
for the three options.

TABLE 4-1
TOTAIL NITROGEN CONCENTRATION IN BULL CANAL
Average
Option Effluent Concentration Year Concentration
1 15-20 mg/1 8.8-11.5 mg/l
2 15-20 mg/1 7.9-10.5 mg/1
3 15-20 mg/1 6.6-8.6 mg/1

TABLE 4-2

TOTAL NITROGEN DELIVERY TO SUGAR BEETS AND BARLEY

Total Nitrogen Delivery

(1b/ac/yr)
Dry Year Average Year
Option Sugar Beets Barley Sugar Beets Barley
1 42-56 42-56 25-32 14-18
2 42-56 42-56 22-29 12-17
3 42-56 42-56 18-24 10-14
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The projected nitrogen concentrations in Northglenn's effluent
should not exceed the recommended application rates for either sugar
beets or barley. Concentrations will approach the optimum nitrogen
uptake of sugar beets and barley in a dry year if effluent nitrogen
concentrations reach 29 mg/l and 48 mg/l, respectively. That is at
these concentrations, which are higher than expected, all the crop
nitrogen demand could be provided by the effluent.

While total nitrogen concentrations are not expected to cause
problems in either sugar beet or barley production, management of
water applications to sugar beets will be necessary to satisfy
Great Western's contractual agreements of no nitrogen after July 15
of each year,

Water Quality Effects on Livestock

There is little quantitative information available concerning
the tolerances of livestock to various water quality parameters. The
permissible concentration of various substances in water depends,
to some extent, on the dally water consumption of the animal. It
appears that animals can tolerate higher salinities than humans, and
it is conceivable that they differ in their tolerances of specific
elements (4). Waters with high concentrations of nutrients (nitro-
gen and phosphorus) consumed by livestock can cause physiological
disturbances such as gastrointestinal symptoms, wasting disease and
death. Among the functions of animals, lactation and reproduction
are generally the first to be disturbed by continuous use of water
with high nutrient concentrations. Adverse effects of high salinity
waters on livestock are due to the osmotic pressure of the total
salts present rather than the toxic effect of any one constituent (5),
In addition to the effects of the total salt concentration, some saltg
are specifically toxic to animals, even in very low concentrations.
Among the compounds of concern in water are nitrates, fluorides, and
the salts of selenium and molybdenum. Tables 4-3 and 4-4 provide
a set of recommendations for maximum levels of various elements in
drinking water supplies to livestock. The Northglenn effluent quality
is expected to remain within these recommended limits, thus posing
no threats to livestock. Neither 1s it expected that drinking re-~
claimed water would make animal tissues unwholesome for human con-

sumption.

The issue of nitritis (toxicity to cattle caused by high nitrite
concentrations in silage) has been expressed. This situation occurs
when nitrate is taken up by corn im high concentrations. When the
corn is stored as silage and anaerobic conditions occur, the biolo-
glcal activity that occurs converts nitrate to nitrite which can be
toxic. Nitrate applications to corn will not be excessive under the
plan provided applicationof chemical fertilizersis reduced to com-
pensate for nitrates in the wastewater. This problem can further
be mitigated by maintaining aerobic conditions in stored silage.
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TABLE 4-3

GUIDE TO THE USE OF SALINE WATERS FOR LIVESTOCK AND POULTRY

Total Soluble Salts

Content of Waters{ mg/1)

Less than 1 000 mg/1

(EC < 1.5)

Relatively low level of salinity. Excellent for all classes of
livestock and poultry.

1 000 - 3 000 mgf}

(EC = 105 - 5)

Very satisfactory for all classes of livestock and poultry. May cause
temporary and mild diarrhea in livestock not accus tomed to them or watery
droppings in poultry.

3 000 - 5 000 mg/1

(EC~5-8)

Satisfactory for livestock, but may cause temporary diarrhea or be refused at
first by animals not accustomed to them. Poor waters for poultry, often causing
waler feces, increased mortality and decressed growth, especially in turkeys.

5 000 - 7 000 mg/1

(EC=8-11)

Can be used with reasonable safety for dairy and beef cattle, for sheep, swine
and horses. Avoid use for pregnant or lactating animals. Not acceptable for

poultry,

7 00G - 10 000 mg/1

(EC = 11 - 16)

Unfit for poultry and probably for swine. Considerable risk in using for
pregnant or lactating cows, horses, or sheep, or for the young of these species.
In general, use should be avoided although older ruminants, horses, poultry,
and swine may subsist on them under certain condi tions.

Over 10 000 mg/1

Risks with these highly saline waters are so great that they cannot be

(EC > 16) recommended for use under any condition.
Source: Environmental Studies Board, Nat. Acad. of Sci.,Nat. Acad. of Eng.

Water

ality Criteria 1972




TABLE 4~4

RECOMMENDATIONS FOR LEVELS OF TOXIC SUBSTANCES IN DRINKING
WATER FOR LIVESTOCK

Constituent Upper limic
Aluminum (al) 5 mg/1
Arsenic (As) 0.2 mg/l
Beryllium (Be) _ No data
Boron (B) 5.0 mg/1
Cadmium (Cd) .05 mg/1
Chromium (Cr) 1.0 mg/1
Cobalt (Co) 1.0 mg/1
Copper (Cu) 0.5 mg/1
Fluoride (F) 2.0 mg/1
Iron (Fe) No data
Lead (Pb)® 0.1 mg/l
Manganese (Mn) No data
Mercury (Hg) .01 mg/l1
Molybdenum (Mo) No data
Nitrate + Nitrite 100 mg/1

(N03—N+N02-N)

Nitrite (NOZ-N) 10 mg/1
Selenium (Se) 0.05 mg/1
Vanadium (V) 0.10 mg/!
Zinc (2n) 24 mg/l
Total Digsolved Solids (TDS) 10,000 mg/1

%Lead 1s accumulative and problems may begin at threshold value =
0.05 mg/1

Source: Environmental Studies Board
"Water Quality Criteria 1972"
National Academy of Science, National Academy of Engineers.
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EPA Funding Criteria

The 1977 amendments to P.L, $2-500 ennuciate a major policy of
promoting the use of innovative and alternative waste management
techniques, with special focus on the municipal waste treatment pro-
gram. Though mentioned only briefly, innovative and slternative
technology was explicitly encouraged in the 1972 law - but few
projects applied such technology, largely because of perceived
greater risks and higher costs on the part of water quality adminis-
trators, public health officers and consulting engineers.

Congress, therefore, used the 1977 amendments to require every
community seeking an EPA grant for construction of wastewater treat-
ment facilities to fully evaluate innovative and alternative treat-
ment options., Innovative and alternative techniques taken together
foster three central objectives: recycling and reuse of water and
waste materials, energy conservation and recovery, and cost reduc-
tion.

Innovative refers to new and promising technology which is not
yvet fully proven under the circumstances of its intended use., In
conventional treatment systems, innovative describes technology which
reduces life cycle costa by 15 percent or more, or reduces the smount
of energy.required for waste treatment by at least 20 percent.
Innovative cen also refer to new techmology which advances the state
of waste treatment art.

Alternative technology 1s better known than innovative, offering
treatment approaches which are clearly alternative to conventional
secondary and advanced waste treatment processes. Included in this
category are such techniques as land treatment, aquifer recharge,
water reclamation and reuse, use of nutrients, direct industrisl
reuse of effluents, composting and land application of sludge, and
anaerobic digestion of sludge to produce methane.

To encourage the use of innovative and alternative treatment
facilities, Congress provided, in the act, that such facf{lities be
funded at 85 percent of construction costs rather than the normal
75 percent. To provide funds for the increase, two percent (fiscal
year 1979~1980) of construction grant funds allocated to each state
(three percent in fiscal year 1981) must be set aside for innovative
and alternative facilities, with at least one-half of one percent
earmarked for innovative facilitles. This two percent set-aside is
considered the maximum amount that states may use to supplement the
basic 75 percent wastewater treatment works construction grant;

therefore not all projects proposing imnovative or alternative tech-

nology will receive the ten percent supplemental grant. Single-purpose
projects using innovative or alternative techniques qualify for the 85
percent grant if thelr life cycle cost under a cost-effectiveness analysis
does not exceed the life cycle cost of the most cost-effective convention-

al alternative by more than 15 percent. Within two years from the date of
final inspection, EPA will pay 100 percent of the costs of modifying or
replacing any innovative or alternative treatment facility which does not
meet design performance standards and for which correction of the failure re-
quires significantly increased capital or operation and maintenance costs.
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EPA Multiple-Purpose Construction Grants Requirements

Generally EPA awards construction grant funds for wastewater
treatment works which are shown to result in the minimum total
regource cost over time and be adequate to meet Federal, State or
local requirements. A cost~effectiveness analysis is used to screen
different alternatives in order to determine the least cost waste-
water treatment alternative. Should a municipality desire to
undertake a project that simultaneously performs a wastewater treat-~
ment function and another function EPA can participate in the fund-
ing under multiple~purpose project funding criteria.

The current funding policy of EPA for the design and construc-
tion of most types of multiple-purpose projects is stated in Program
Requirements Memorandum 77-4 (6). This memorandum enunciates the
Alternative Justifiable Expenditure (AJE) method for cost sharing;
it has been used since 1976, primarily in projects which involve
combined sewer overflow and urban drainage problems. The AJE method
is founded on the assumption that achieving multiple purposes simul-
taneously should be less costly than achieving them separately, and
all purposes should share in the cost savings. Thus, thé funding
for a project under this policy is less than it would have been had
the project been designed for the single purpose of pollution control,

EPA 1is presently in the process of developing a method for
funding multiple-purpose projects which involve innovative and alter-
native technology to apply the incentives for innovative and alterna-
tive technology that were provided by the 1977 Clean Water Act Amend-
ments. In June of 1979 the Office of Water and Waste Management of
EPA distributed "Strategies for Funding of Multiple-Purpose Projects"(7)-

Seven alternatives were given for funding of multiple-purpose
projects.

1. Keep the status quo. Use the Alternative Justifiable Expen-
diture (AJE) method for allocating costs, except for recreation pro-
jects where the eligibility level is the same as the single-purpose

wastewater treatment project.

2. Make all multiple~purpose projects eligible at the cost
level of the least costly conventional wastewater treatment single-

purpose project.

3. Mske all innovative/alternative multiple~purpose projects
eligible at 115 percent of the single~purpose cost, and all non-
innovative/alternative projects at the single-purpose level. (The
actual rule in this option 1s somewhat more complex, employing a
ratio of the present worth costs of the single~and multiple~purpose
projects,) This is the funding alternative selected by EPA for the

Northglenn project.

4, Use the same eligibillity rules as option 3, except make
certain reclamation and reuse projects fully eligible--those in which
the reuse replaces existing water withdrawal and leaves water in the
stream which is required by a water-quality standard or a water-quality
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management plan, for a guaranteed period of 20 years. Expand the
definition of "Enforceable Requirements of the Act" so as to make
these reclamation projects eligible for placement on the state
priority list.

5. Use the same eligibility rules as option 3, except that all
reclamation and reuse projects would be fully eligible. Revise the
priority system process so that the list is based on a ranking of
all surface and ground water quality problems. Also, expand the
definition of enforceable requirements as in optdiom 4.

6. Use the same eligibility rules as in option 5. Expand the
definition of enforceable requirements, and institute limits on the
proportion of state allotments which can be used to fund reclamation
and reuse projects.

7. Fully fund "integrated facilities" as defined in section
201(e) of the Clean Water Act, and all other multiple-purpose pro-
jects at the level of the single~purpose project.

It should be noted that the implementation of options 4 through
7 may require that a legiglative change be made.

EPA Region VIII has been directed by EPA, Washington to use
option 3 for funding the Northglenn project. Option 3 employs this
eligibility formula for innovative/alternative technology projects:
115 percent of the ratio of (a) the present worth cost of the most
cost~effective single-purpose option, to (b) the present worth cost
of the multiple~purpose project, with a minimum eligibility of 115
percent of the capital cost of the single-purpose alternative, This
formula calculates the fraction of the multi-purpose project costs
which are eligible for EPA funding. Portions of a multi~purpose
project which involve innovative or alternative technology are
eligible for an 85 percent grant. Other portions are eligible for
a 75 percent grant. This grant amount is therefore 85 percent or
75 percent of the fraction of the multi-purpose project cost that
is eligible., The extra 10 percent grant for innovative or alterna=-
tive wastewater treatment techmnology grants is taken from limited,
set-aside funds for each State. This money will be allocated at
the direction of the State.

For EPA to participate in the funding of a multiple~purpose
project, the following should apply:

1. The cost of the multiple-purpose project must not exceed
the sum of the costs of the most cost~effective single-purpose options
which accomplish the same purposes.

2. The primary and secondary environmental effects must be
assessed in accordance with the NEPA review procedures, and the project
must not have any significant net adverse environmentsal effects.

3. At least one of the purposes must be necessary to meet an
enforceable requirement of the Act.
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4. There is no purchase of existing facilities with federal
funds.

5. The project meets the definition of treatment works, and
the works are publicly owmed.

6. The project is consistent with the adopted and approved
water quality management plan.

7. For agricultural reuse projects a commitment to this use
for the design life of the project is necessary.

Northglenn meets all of these requirements (see Chapter 1 -
EPA decision.)

Application of EPA Funding to the Northglenn Project

The application of option 3 for Northglenn requires that two costg
be used, the present worth cost of the Northglenn Multi-Purpose Pro-
ject and the present worth cost of the most cost effective single
purpose wastewater treatment alternative which was determined to be
continuing the conveyance of Northglenn's wastewater to the Denver
Metro wastewater treatment plant for treatment.

Although at present the wastewater from the City of Northglenn
is treated at Denver Metro, there are costs assoclated with this al-
ternative. Expansion of the secondary treatment capacity of the
treatment plant is necessary in order to enable the treatment plant
to continue to meet its present effluent limitations and treat in-~
creased projected flows from the service area (8). In addition, the
Denver Metro discharge permit requires that the treatment plant be
upgraded to meet more stringent effluent requirements, including
nitrification of the effluent. Capital costs of the treatment of
Northglenn's flow at the Denver Metro facility were determined to be
the difference between the costs of building facilities that are
designed to handle the projected design year capacity with and without
the design flows from Northglenn. The operation and maintenance costs
of the treatment of Northglenn's flows at Denver Metro were deter-
mined by the pro~rated fraction of the total operation and maintenance

costs.

If Northglenn were to continue to have its wastewater treated
at Denver Metro for the 20~year planning period, the capacity of the
existing interceptor system which conveys Northglenn's flow to Denver
Metro would be exceeded (9). Costs were developed for an interceptor
and force main system that could accommodate the increased projected
flows. This system would serve Northglenn and part of Thornton. The
cost of this system that was attributed to Northglenn was a pro-rata
share of the capital and operation and maintenance (0&M) cost based
upon Northglenn's flow and the total flow.

For the purpose of calculating the EPA funding of the Northglenn

project, it has been determined that the multi-purpose project will
be considered to be a wastewater treatment and agricultural reuse project,
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Therefore, portions of the Northglenn Water Resource Management Plan,
which involves domestic water treatment and distribution, water supply,
and urban runoff control, will not be included as part of the cost

of the project. The parts of the project that shall be included are
the costs of required wastewater collection, system changes, the
conveyance of wastewater to the treatment plant site, wastewater
treatment, wastewater storage, and measures taken to monitor and
control potential adverse impacts of the reuse plan. The purchase
of the existing wastewater collection system by Northglenn was not
considered as a cost of the project in the analysis since it in-
volved the transfer of existing facilities between municipalities.

Shown in Table 4-5, the funding ratio for the Northglenn
project is calculated to be .67. The construction costs of the
eligible portions of the project were therefore multiplied by .67 to
find the eligible fraction of each item. EPA Construction Grant
funds may then be used to pay 75 percent or 85 percent of this eli-
gible fraction. EPA has determined that only the storage reservoir
and the facilities that are planned to monitor and mitigate impacts
of the agricultural reuse system are eligible for EPA funding at
the 85 percent level since these items relate directly to the alter-
native function of the project -~ agricultural reuse. The extra 10
percent grant is taken from limited funds that have been set aside for
alternative wastewater treatment technology projects which will
be allocated by the State of Colorado. It is therefore unclear at
this time if this money will be made available to Northglenn.

The Step 3 EPA Construction Grant estimate was determined to be
$6,948,000 if the alternative wastewater treatment technology funds
are allocated to Northglenn and $6,503,000 if the alternative tech-~
nology funds are not made available by the State.
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TABLE 4-5

GRANT ESTIMATE

Funding Ratio:

Costs of Treatment at Denver Metro +

Costs of Convevance to Denver Metro

Cost of Northglenn Multi-Purpose Project

5,095,000 + 5,434,000 x 1.15 =

18,067,000
Cost
Item Estimate*

Treatment Lagoons $3,450,700
Storage Reservoir 6,361,100

Force Main 2,139,500
Pump Station A 712,600
Field Monitoring

Program 77,500

Dacono Disinfection 32,500
Firestone & Frederick
Tailwater Control 163,700

x 1.15
.6702
Bonus for
Eligible 75% Alternative
Fraction Grant Technologz
(.6702)(.75) $1,734,494 $ 426,321
(.6702)(.85) 3,197,407
(.6702)(.75) 1,075,420
(.6702)(.75) 358,188
(.6702)(.85) 38,955 5,194
(.6702)(.85) 82,284 10,971
$6,503,084 $ 445,654

TOTAL - $6,947,748 (rounded - 6,948,000)

*The actual cost will be the construction bid amount (See Appendix C

for further details of these cost estimates).
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OTHER DIRECT EFFECTS

Changes in Tax Revenue

Northglenn has purchased approximately 1840 acres of land in
Weld County and 49 acres of land in Adams County in order to obtain
water rights for the water resource management plan. This results
in a net loss in taxes to both counties because municipalities are
tax exempt. The loss of these irrigated lands from the tax rolls
of Weld County and Adams County will result in a loss in tax reve-
nues of $8,000-8,500 and $180-300, respectively.

Thege values are considerably less than the preliminary tax
losses presented at the Northglenn Panel Meeting on September 13, 1979.
The values presented at the Panel Meeting, which were indicated as
being preliminary and subject to revision, are not tax losses but
represent the assessed valuation of Northglenn owned land in Weld
County.

Effect on Land Values Adjacent to Treatment Site

To evaluate the effects of a sewage lagoon on land values in an
agricultural area, three realtors from Louisville, Colorado, and a land
assessor from Boulder, Colorado were contacted (10, 11, 12, 13).
Louisville and Boulder were selected because the rural~-residential-~
agricultural nature of land surrounding their wastewater treatment
plants has similarities to the proposed Northglenn plant location.
Louisville has a lagoon within one~half mile of the community and
Boulder has a mechanical plant near its eastern edge.

Two of the three realtors in Louilsville were not aware of the
presence of the lagoon adjacent to their community. It has been EPA's
experience that unless a lagoon is controversial and a public stigma
is attached to the facility and the land around it, there is no real
reason for land values to decline because of construction of the
facility. Suburban residences immediately downwind of the Boulder
facility are still in demand and it is estimated that prices there
are depressed no more than five percent. The value of agricultural
land around the Louisville lagoon has not decreased in value. Good
farmland is in such demand that proximity to the lagoon is not a
factor,

It 1is concluded that the effect of the Northglenn facility on
surrounding land and residential values will be minimal. A decrease
of up to five percent of residential value may occur but farmland
values should not be effected.

Ground Water Pollution from Lagoon/Reservoir Seepage

Subsurface investigations (14, 15) have been performed at the
treatment plant and storage site. Exploratory borings indicate that
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the overburden scoils and bedrock vary with respect to depth and
classification. The bedrock is predominantly claystone with some
claystone - siltstone deposits.

Water pressure tests were conducted to evaluate the permeability
of the subsurface formations. The results indicate that the silt-
stone is relatively impervious with variable coefficients of per-
meability (1 to 60 feet/year). Higher permeabilities were detected
at the interface of the claystone and sandstone lenses with a
maximum value of 2400 ft/yr and a general range of 60 to 530 ft/yr.
Claystone permeabilities are erratic and vary from 20 to 1000 ft/yr.
The claystone becomes less pervious with depth.

 Undisturbed samples collected at the storage reservoir site were
tested and found to have a coefficient of permeability less than 1
ft/yr. This tends to indicate that leakage occurs in joints and
fractures within the claystone.

Exploratory borings show an erratic free water level. Depthsg
as shallow as 7 feet exist in the northwest protion of the site.
This water is believed to be perched water caused from seepage from
the adjacent Bull Canal. Other boring locations indicate water depthg
of 11 to 28 feet.

Although the permeabilities are generally low, there is a possi-
bility for rapid movement through joints, fractures, and bedrock
interfaces. An inactive fault trace may underlie the northwest cormer
of the proposed reservoir. Water movements along such fractures must
be reduced to prevent ground water contamination by the overlying
wastewater and treated effluent. To satisfy this requirement the
proposed Northglenn treatment facility and storage reservoir will
be lined with random clay £fill material from the excavation site.

The design requires scarifying the reservoir and lagoon bottom soilg
to a depth of at least six inches and recompacting the soill to a

95 percent density. Northglenn states that 1f granular soils or frac-~
tured materials are encountered in the reservoir bottom, they will

be covered with two feet of selected, compacted impervious f1ill
material. EPA will require as an alternative to this that Northglenn
consider moving the entire dike south to exclude such a fault trace

if present. Resolution of the problem will be done following removal
of overburden down to the competant zone. (See special construction

condition in Chapter 5.)

The estimated seepage of the lined reservolr after 95 percent
compaction is estimated to be 0.5 feet per year. The proposed lagoon
and reservoir has an area of 110 acres. The anticipated total seepage
volume per year is 55 acre~feet. Basedovm a void ratio of 25 percent
in the solls below the reservoir, the radial movement of seepage is

estimated to be two feet per year,

During the subsurface investigation, many holes were drilled
or augered along the dam axis and throughout the area to be ponded,
which have created possible zones of permeability. These penetrations

are from 10 feet deep to 66 feet deep.
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A study by the USGS and State Engineer's office involved two
deep (1550 feet) monitoring wells within the impoundment area.
These cased holes will be abandoned and replaced by agreement be-
tween Northglenn, the previous owner, and USGS. A third hole, 600
feet deep, was drilled by the Chen Engineering and Associates under
contract with Northglenn.

Each penetration below the pond elevation base of 5120 feet
needs to be considered as a possible source of fluid loss. EPA
has determined that these penetrations will need to receive special
attention before the compaction of the pond base or the dike con-~
struction.

EPA willl require that all shallow test holes within the re-
servoir site that have a depth greater than 30 feet below the pond
base must be plugged with concrete. Any test holes that have a
depth of less than 30 feet must be back filled and compacted. The
cased USGS test wells (BW-77-15B and BW-77-17B) must be pressure
plugged with concrete from the bottom up to insure proper abandon-
ment. (A special construction condition has been developed for
this problem and 1s described in Chapter 5.)

In addition to the rate of movement, the concentrations of the
potential contaminants must be considered. Biological oxidation in
the aerated lagoon will reduce certain chemical constituents in mag-
nitude while others will be converted to another form, For instance,
the biochemical oxygen demand (BOD) will be reduced by at least 90
percent and ammonia/ammonium will be oxidized to nitrite/nitrate.

Some chemical components of wastewater which remain after treat-
ment are potential ground water pollutants. Most wastewater pollu-
tants that pass into the soil will be filtered out, adsorbed, or
exchanged with other ions within the soil matrix. Nitrates, soluable
salts, and some heavy metals however, readily move through the soil
matrix and are of particular concern as ground water contaminants.

The clay liner in addition to EPA's special construction condi-
tions on handling of the fault trace and sealing of wells, should
1limit the percolation of wastewater to an acceptable and practical
volume as designed.

Monitoring wells are proposed for the treatment plant and storage
reservoir site. Periodic chemical analysis will indicate any seepage
effects on ground water quality.

Potential Odor Problems

The Odor Emission Regulation of Colorado (16) prohibit emisgsions
of odorous air contaminants from any single source such as result
in detectable odors which are measured in excess of the following
limits:

. For areas used predominantly for residential or commercial
purposes it is a violation if odors are detected after the
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odorous air has been diluted with seven (7) or more
volumes of odor free air.

. In all other land use areas it is a violation if odors
are detected after the odorous alr has been diluted
with fifteen (15) or more volumes of odor free aiy.

The "worst case'" for potential odor problems is to assume that
the aeration system is not operating and wind conditions do not
allow for dispersion of the generated odor. Four "worst case"
meteorological conditions were examined to determine approximately
how far odorous air could travel from the proposed Northglenn treat-
ment site before being diluted seven and fifteen times, respectively,
The four "worst case' conditions tested were for:

. most unstable dispersion (Stability Class A)
. neutral dispersion (Stability Class D)

. stable dispersion (Stability Class E)

. very stable dispersion (Stability Class F)

The height of the odorous air, assuming the aeration system is
not functional above the lagoons/reservoir, is estimated to be ten
meters (33 feet). This is the minimum emission height for an area
source like lagoons. Accounting for this emission height, wind speed,
and downwind distances for effective vertical mixing, the distances
to seven and fifteen dilutions were calculated (17). The results
of this analysis are presented in Table 4~6 and illustrated in
Figure 4-2,

A very stable atmosphere, evident of a strong low-level tempera-
ture inversion accompanied by low wind speed, is the ''worst case"
meteorological condition for the dispersion of odorous air. Hourly
wind data from Stapleton International Airport show that Class E and
Class F stabilities occur 6.7 and 16.7 percent of the time, respec-
tively, for wind speeds from one to seven miles per hour (mph). The
Class F category, for this analysis, is the worst case condition.
Under the Class F category (winds 1 to 7 mph) the wind speed frequency is
further separated into winds 1 to 3 mph and 3 to 7 mph. The wind
speed frequency of 1 to 3 mph occurs less than half of the time,
while wind speed frequency between 3 to 7 occurs about 66 percent of
the time., The wind speed frequency by direction at Stapleton Airport
is presented in Table 4~7 . The diurnal drainage flow in the South
Platte River Valley may be more evident with on-site meteorological
data, but data from Stapleton International Airport are considered
representative of long-~term averages for this area.

Accounting for both the topography and diurnal air drainage flows
at the proposed site the most likely areas effected by odorous air
will be in z northeasterly and southeasterly direction. The area
within a radius of 2.55 miles from the site is calculated to be a
maximum that could be effected by odorous air prior to 15 dilutions
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TABLE 4-6

ODOR ANALYSIS

Meteorological Distance to Distance to
Condition Seven Dilutions Fifteen Dilutions
Kilometers (Miles) Kilometers (Miles)
Unstable (Clasgs A) 0.21 (0.13) 0.35 (0.22)
Neutral (Class D) 0.85 (0.53) 1.35 (0.84)
Stable (Class E) 1.27 (0.79) 2.37 (1.47)
Very Stable (Class F) 2.10 (1.30) 4.10 (2.55)

under worst case conditions. The maximum area. for odorous air
impact to acheive 7 dilutions has a radius of 1.3 miles.

Potential odor sources at the proposed plant include: 1) raw
wastewater entering the plant; 2) dredging accumulated sludge from
the aerated lagoons; 3) odors emitted due to plant upset conditions;
and, 4) ultimate sludge disposal.

In the proposed facility raw wastewater enters through a closed
"force main" pipe to a covered concrete inlet structure. The waste~
water is then conveyed to the aerated lagoons through pipes that
discharge below the lagoon water surface. Based on analyses pre-
pared by Northglenn's engineer there will be a dissolved oxygen
concentration greater than 2 mg/l at the plant site and therefore
no sulfide odors would be generated.

It has been estimated by Northglenn's engineer that sludge will
be removed from the plant every five to ten years., Some odor is
possible during dredging. Measures such as dredging only on calm
days which limit the transport of odors or on days which the pre-
vailing wind direction is away from developed areas would reduce odor
complaints., Also, the operation should be well planned so the
dredging process is completed in the shortest period of time and the
sludge removed to the disposal site.

Final sludge disposal will be by tank truck injecting the sludge
into nearby agricultural land. There are expected to be minimal odors
from this operation.

Aerated lagoons generally are a reliable treatment method that
have few plant upsets. The Northglenn plant design is based on a
concept that has not been proven in full scale operation. The process
according to Northglenn's engineer will control algae by limiting the
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TABLE 4-7

1960~1964 Hourly Relative Frequency Wind
Data Summarized for F Stability from

Stapleton International Airport, Denver, Colorado (2)

Wind Wind Speed Frequency % Wind Speed Frequency % Total %
Direction (1-2 mph) (3~7 mph) (1-7 wmph)
N* 0.25 0.36 0.61
NNE* 0.21 0.23 0.44
NE 0.19 0.20 0.39
ENE 0.24 0.27 0.51
E 0.26 0.41 0.67
ESE 0.29 0.66 0.95
SE 0.37 0.63 1.00
SSE 0.31 0.57 0.88
S 0.89 2.23 3.12
SsW . 0.98 2.96 3.94
SW 0.47 1.06 1.53
WSW 0.32 0.47 0.79
W 0.18 0.22 0.40
WNW 0.13 0.22 0.35
Nw 0.29 0.24 0.53
NNwW* 0.18 0.24 0.42

TOTAL 5.56 11.11 16.67

*Wind directions that will effect the Weisner Subdivision which is the highest
concentration of residences within one mile of the proposed facility.
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carbon source through removal of alkalinity by total nitrification.
Presuming the continued operation of the aeration system, there shoulq
be little likelihood of plant upsets and operational problem that
would result in odors.

Considering the general south or southwest wind direction and
speed in the vicinity of the plant, and the limited likelihood of
strong odor problems at the plant, the frequency of any odor prob~
lems for residences near the proposed lagoons will be small. Al-
though residences within a half mile of the facility may experience
infrequent doses of odor under certain wind conditions, the closest
residential area, the Weisner subdivision, is not in the direction
that the prevailing winds blow during expected worst case conditions,

Reservoir Safety and Stability

The reservoir embankment stability analysis is based on two
reports provided by Northglenn (14, 15). Review of these reports
concludes that the subsurface and geological investigations for the
proposed reservoir site have been adequate.

However, information contained in the September 12, 1979 (15)
report indicate that the analysis was not based on final design of
the reservoir.

Earthquake Analysis

In the Earthquake Susceptibility Evaluation of the report the
Denver Seismic Zone is noted as the feature most likely to have a
seismic effect on the Northglenn reservoir area. On page 15 it stateg
that "it is unlikely that future earthquakes (in the Denver Seismic
Zone) would exceed magnitudes greater than 5.5 to 6.0 {on the Richter
Scale)" (15). This infers that a maximum design earthquake of magni-
tude 6.0 should be considered. On page 17 is stated "selected a
pseudo static seismic coefficient of 0.05 g for the operational base
earthquake and 0.10 g for the maximum design earthquake". The pseudo
static seismic coefficient of 0.10 g was used in the stability
analysis of the reservoir (18). For the Denver Seismic Zone an oper-
ational base criteria of 0.05 g, pseudo static seismic coefficient for
an earthquake magnitude of 5.3, and 0.10 g for a maximum design
earthquake of 6.1 Richter magnitude are reasonable based on U. §. Army
Corps of Engineer criteria.

Embankment Stability Analysis

The stability analysis methods used are the most commonly used
for these types of analysis. A detailed review of the adequacy of
the analyais is beyond the scope of this review. However, safety
factors arrived et in the analysis appear to be based on accepted

criteria (19).
Seepage

The influence of underseepage and the resulting pore water pressures

72



on the stability of the embankment are significant factors in the

dam stability analyses. Pore water pressures should be monitored

as indicated. However, this can be better accomplished by installing
piezometers instead of observation wells, because the observation
well will at best show a composite flow water surface, The results
of the water pressure testing were correctly analysed as primarily
the result of secondary permeability.

Embankment Construction

The material to be excavated from the reservoir area appears
adequate for the embankment construction. Recommended construction
practices are along the lines of the Bureau of Reclamation Standards (20).

The report calls for a four foot freeboard with 18 inches of rip-
rap on the reservoir face of the embankment, but does not go into the
matter of how these design criteria were arrived at. The freeboard
of four feet was determined on the basis of an effective fetch of
2,355 feet and a design wind velocity of 63 miles per hour. No in-
dication is given as to whether or not wave run-up was considered in the
determination of freeboard.

This report further states that "An impervious asphalt liner
will be placed along the inside face of the embankment from top to
bottom to prevent wave action damage to the embankment. The asphalt
liner will consist of a 3% inch layer of hydraulic asphalt concrete,

a 13 inch thick binder course and a 5-inch drain course". Based on
the analysis described by Mostertman (21) it would appear that with
the use of an asphalt liner the wave run-up would result in a required
freeboard in excess of 6 feet. Calculations for a rip~rap facing
indicate that 50% of the stone used should have a diameter of

15 inches or greater rather than the 12 inches mentioned in the report.

From the information supplied it can not be concluded whether
consideration has been given to potential embankment damages arising
from ice formation or the potential of damages from earthquake gen-
erated waves.

In a recent discussion (22) it was discovered that a third sta-
bility analysis report has been prepared which more specifically eva-
luates the proposed reservoir and lagoons. This report could not be
obtained in a timely manner to be reviewed and encorporated into this
assessment. However, discussion of the questions and issues raised
in the review of the September 12, 1978 report indicate the final
stability analysis adequately resolved the questions raised.

Visual Features

The proposed reservoir and lagoons will alter the topographic
features of the immediate area., The greatest impact will occur during
construction when exposed soil will contrast with surrounding vegeta-
tion. However, as vegetation establishes on the slopes of the faci-
lity this impact will be significantly reduced. Analysis of the visual
features of the area indicate that the rolling terrain of the area will
aid in further reducing the visual effects beyond the immediate site.
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The proposed facility, lagoons and reservoir, is illustrated in
Figure 4~3. This rendering is looking north with the Bull Canal
illustrated in the upper left hand corner. Shown in Figure V-9 and
V-10 is the facility in profile. Figure 4~4 is the north-south axis
viewed from the west. Figure 4-5 is the east-west axis viewed from
the south. The vertical and horizontal scales differ for illustra-~
tion purposes. TFigures 4-6 to 4~9 are 'before" and “after" illus-
trations of the facility. Figures 4-6 and 4-7 represent the view
from Weisner Subdivision, south of the proposed site. Figures 4-8
and 4-9 represent the view of the site from Interstate 25, north
of the Base Line Road intersection (Weld County-Adams County Line),

EPA concludes that due to the vegetation effort planned by
Northglenn and the low profile of the facility, the visual intrusion
is a minor impact.

Energy Sources

With the rising costs of conventional energy sources it has be-
come necessary to evaluate the cost-effectiveness of alternative
sources of energy. Several additional sources are available. Wind
and solar energy sources are the most feasible alternatives to con-
sider for this project.

Solar energy is a clean energy alternative. Several types are
commercially available, the variation being in the medium used, i.e.
air, water, etc., depending on the type selected and the solar
characteristics of the geographical location.

The Northglenn project includes a control building at the aerated
lagoon treatment plant. The building design has incorporated passive
solar design features including window positioning and partial bury-
ing to conserve heat. The building design also has included a heat
recovery system that will heat the building with heat recovered from

aeration blowers.

Another form of alternative energy is the conversion of wind
forces into electrical power.

For wind energy to be an economical power source the average
annual wind speed should be greater than 10 mph - ideally at least
14 to 15 mph, since thiscriterion is essential for a cost-effective

design.

An approximate cost of wind energy is $25/sq. ft. of rotor.
The rotor area is dependent on the quantity of energy required. At
current energy costs the capital recovery time for a wind energy
system is 6 to 16 years, depending on the type of application (23).

Wind energy could potentially be used to supply the power neces-
sary to operate the aeration system of the proposed Northglemn treat-
ment plant. The average annual wind speed at Stapleton Airport is
9.5 mph (24)., This value 18 close to the critical value (10 mph).
Anemometer data at the treatment plant site are necessary for final

analysis.
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FIGURE 4-3

Artist's Rendition of the Northglenn Bull Canal
Treatment Facility and Reservoir

(Aerial oblique view looking north)
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FIGURE 4-6

Present view looking North
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FIGURE 4-7

Future view looking Nor+h
from Weisner Subdivision
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FIGURE 4-8

View looking Northeast from
interstate 25 and Weld County Line
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OTHER INDIRECT EFFECTS

Lining of Bull Canal

Pursuant to the four-way agreement between FRICO, Northglenn,
Thornton and Westminster, the City of Thornton is to pay FRICO the
sum of $3 million to line the Bull Canal system and laterals (25).
The purpose of the lining is to reduce seepage losses and improve
farm headgate yield.

Seepage measurements of the Bull Canal system and Big Dry
Creek below Standley Lake were made jointly by Wright Water Engineers,
consultants for Northglenn, and Hydro-Triad Engineers, consultants
for FRICO (26). No final report has been prepared, but interim re-
sults were made available for review. The extent of lining is yet
to be determined. In certain areas ground water may be flowing
into the Bull Canal; and lining these portions would be detrimental,

Historically, approximately 60 percent of the Standley Lake water
released in the Standley system (27) has been delivered to the far-
mers. Data presented by Wright Water Engineers indicates that present
seepage losses in Big Dry Creek between the outlet of Standley Lake
and the Bull Canal headgate are between 3 and 5 percent. In the
future, as the area urbanizes, it is expected losses in Big Dry Creek
will reduce to zero or even show a gain. By lining the canal system,
a future total system loss of 10 percent is estimated (28).

Reduction of seepage losses may lower ground water levels and
affect wells adjacent to the canal. Also, according to a study by
Colotado State University for the Colorado Department of Natural
Resources, improvement or irrigation efficiencies by lining may have
an overall negative effect on water availability to agriculture im
the South Platte Basin (29).

Ground Water Under Lands Taken Out of Production

Certain lands historically used for agriculture will, under the
Northglenn plan, be taken out of production. The water rights
associated with these lands will be used for augmentation by North~
glenn. Removal of irrigation from land decreases the ground water
recharge. The effect of this reduction by Northglenn's plan has been
estimated to be very small and will not have a noticeable impact.

For example, an analysis of one parcel along the South Platte indi-
cated an estimated ground water level lowering of less than three
inches as & result of removal of irrigation water. Continued removal
of land from agricultural production for urbanization in the long
term may have a significant effect on ground water levels.

Noxious Weeds

Under Colorado State law, counties are impowered to establish
weed districts. A district is responsible for controlling noxious
weeds within its jurisdiction. If a complaint comes to the adminis-
trator of the district, (generally the County extension office) the
landowvner is notified that steps must be taken to prevent the weeds
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from going to seed. If corrective measures are not taken the
administrator can spray the land and charge the landowmer by add-
ing the fee to his taxes.

Concern has been expressed that Northglenn-owned agricultural
land may not remain in continuous cultivation and a noxious weed
Problem will develop.

Western Adams County currently does not have a designated
weed district that encompasses the Northglenn-owned land. South~
western Weld County does have a weed control district that does in-
clude Northglenn owned land. Northglenn is exempt from paying
taxes. Therefore, should a weed problem develop on their land the
weed district would not be able to assess cost to Northglenn through
the defined channels., At this time there is no enforceable policy
for controlling weeds on Northglenn-owned land in either Adams or
Weld County. Northglenn staff members have, however, publicly ex-
Pressed their intention to control weeds on city owned lands.,

Project Impacts Upon Urbanization

The Northglenn water resource management plan has significant
implications for urbanization of the Denver area.

Following implementation of the plan, Northglenn will control
water from the South Platte River that historically irrigated approxi-
mately 1390 acres of land. Future development of this land may be
severely limited if water is not available. Should developers
follow Northglenn's option to purchase agricultural water from the
South Platte forms there could be a further reduction in agricultural
lands as a result of the urban development. This "domino" effect,
over the long-term, may have a major impact on the agricultural
community around Denver. .

The key to controlling this effect is in Northglenn's ability

to manage their water so that as much of the land historically {rri-
gated is maintained as such.
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CHAPTER 5§

STEPS TO MINIMIZE ADVERSE IMPACTS




Fanmens, rancherns, and environmentalists are
allies now Ln thein concenn fon the good
stewandship of the nation's agricultural
Lands. This partnership is an immensely
Ampontant one. Soil {8 the raw maternial
0§ agricultune., We can pave Lif, on we
can save Lt, knowing that whatever choice
we make will profoundly influence the Lives
0f unborn generations.

Gus Speth, Chairman
Council on Environmental Quality (1978)



CHAPTER 5

STEPS TO MINIMIZE ADVERSE EFFECTS

he Significant adverse impacts that may result from the proposed plan

meve been identified and discussed in Chapters 3 and 4, There are two
chanigms available to EPA and the State that will insure appropriate
tigation measures are implemented by Northglenn. These mechanisms are:

1) EPA Grant Conditions; and
2) State Enforcement of NPDES Permit Requirements

Under EPA's Coumstruction Grants Program, a grant offer contains
& list of requirements that the grantee must agree to in order to recelve
the grant. Usually these grant conditions involve certain steps that the
Erantee must accomplish during the construction phase (e.g. finalization of
®0 operation and maintenance manual, completion of an industrial cost
Tecovery system, etc.). Withholding final grant payment is the usual
Bechaniem that EPA uses to insure compliance with grant conditions. GCrant
Conditions to assure continuous requirements can also be imposed by EPA
€ffective for the design 1ife of the project.

Effluent discharge requirements of the EPA and the State are en-

forceable through the National Pollution Discharge Elimination System
DES) permit system. This program requires that any municipality,

industry, or other entity discharging into waters of the United States
Bust do so with an approved discharge permit., The authority for the
NPDES permitting system lies with EPA, but in many states, including
CQlOrado, the administration of the system has been delegated to a Stati
8gency (in Colorado it is the State Health Department). The NP?ES Pirm gf
incluges appropriate limitations on the quantity, quality, and location

diBCharge.

During the development of this document, extensive discussion
8 beez gild with Norzgglenn and various affected parties regarding ¢
the identified impacts and options for minimizing these impacts.h So?eio tio:
8pecific mechanisms that will be used to implement and enforc: t g nit 22 1o
Procedures are being negotiated, while certain ordinances designed to redu

adverge effects have already been passed by the City of Northglenmn.

Northglenn has concurred that certain impacts will require mitigation,

£ Bull Canal and the re-
Party those associated with degradation o
°ult1::1:§%§1c health risks. EPA has developed the following mitigating

Programe for the impacts identified:

Public Health Measures

Additional disinfection to reduce risks due to public contact with
the vastewater

Additional disinfection for Dacono's nonpotable water supply
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Tailwater Control Plan

Plan to prevent the sale of raw edible vegetables

Agriculture Reuse Manual

Commitment to use effluent for agricultural purposes

Additional measures to prevent groundwater seepage

Additional monitoring requirements beyond NPDES Permit

Resolution of Management Agency Deeignation

Previously required mitigating measures, including:

Urban Runoff Controls

Compliance with the State Air Quality Implementation Plan, including:
a, Limiting sewer taps
b, Limiting development to within urban service area and con-

tiguous to existing development

Erosion Controls

Energy Conservation

Water Conservation Efforts

Radiological Emergency Response Plan

Archaeological/Historical Resources

A brief explanation of the need for these measures and the applicable
grant conditions follows:

PUBLIC HEALTH - PUBLIC CONTACT WITH WASTEWATER

Farm irrigation practices and public recreation around the Bull Canal
indicate that there is the potential for disease transmission through direct

body contact.

The draft discharge permit from the Colorado Department of Health
proposed that effluent be disinfected to a level of 1000 fecal coliforms
per 100 ml. Detailed review of the medical literature (see Appendix B)
indicates that public health risks are associated with 1002 effluent chlor~
inated to 1000 fecal coliforms/100 ml. Because the project would entail
uncontrolled use of effluent, meaning there would be human contact with
the water during irrigation and recreation, 2 more stringent disinfection
criteria should be applied. Therefore, the City of Northglenn has agreed
to chlorinate the effluent to & level of 200 fecal coliforms per 100 ml.
Whereas the City's engineer reports that the initial design included facili-
ties to provide this level of disinfection, the operational plans did not,
EPA anticipates that a dosage of 15 mg/1 chlorine as projected by Northglenn

will provide the necessary level cof disinfection.
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The EPA proposed grant condition is: "The City shall chlorinate the
effluent prior to discharge to achleve a criteria of 200 feczl coliform
colonies per 100 milliliters or less,”

PUBLIC HEALTE - DACONO IRRIGATION SYSTEM

The Town of Dacono has a nonpotable water system which draws water from
the Bull Canal and is provided, without treatment, for irrigation in certain
parts of the town. The degraded quality of the water in the Bull Canal will
create an unnecessary health risk within Dacono. DMNorthglenn will resolve this
problem either by substituting an alternative water source for Dacono's use
in place of the Bull Canal water currently used, or installing and operating
g disinfection system on the water Dacono receives from the Bull Canal., If
disinfection is chosen, the system will be designed to achleve a level of
disinfection acceptable to EPA which shall include a residual chlorine level
of not less than 0.3 mg/l.

The EPA proposed grant condition is: "Northglenn will undertske the cost
of modifications, operation and maintenance for the Dacono nonpotable water
supply to insure that the nonpotable water supply for the Town of Dacono is
properly disinfected to protect public health for the design life of the
Northglenn project. (Alternatively at Northglenn's expense, & replacement
for this system could be provided.) Northglenn shall consult with the Town
of Dacono to obtain their concurrence with these plans.”

PUBLIC HEALTH- TAILWATER CONTROL AT FREDERICK AND FIRESTONE

During irrigation periods, Bull Canal tallwater from lands adjacent
to Frederick and Firestone flows through town streets. Northglenn has agreed
with EPA to provide necessary facilities to control the tailwater so that it
will not enter the Towns of Frederick or Firestone. The plan, which has been
conceptually developed, will consist of three ponds that will receive the
tallwater from collectlion ditches along the lower edges of the fields
adjacent to the towns. Low dikes will reduce stormwater inflow into these
ponds. Water from the ponds will be recirculated back to the irrigated land.
(Should these fields be irrigated during rainfall, some diluted tailwater
could flow into the streets.) According to the filings Northglenn has made
with the Water Court, their position is that this water is from Standley Lake
storage and impounding of this water will not create a water rights problem.
FPA concludes that if the Water Court disagrees, this amount of water will
have to be included in Northglenn's augmentation plan.

The proposed grant condition is: "Northglenn will provide physical
measures to prevent the flow of tailwater from adjacent agricultural land
into the Towns of Frederick and Firestone or any other residential area. Con-
sultation with Frederick and Firestone on the design and location of these
facilities is necessary.”

PUBLIC HEALTH - FOOD CROP PRODUCTION AND GARDENS

In 1979 there were no raw edible focd crops growm in the FRICO
Standley Lake system. However, there is potential for these crops tc be
grown in the future. Also, there is potential for private gardens within the
FRICO area to be irrigated with Bull Canal water.
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Northglenn has agreed to a plan to prevent the public sale or distribution
of raw edible food crops irrigated with its effluent, Northglenn will assist
farmers in marketing the crops to buyers who will process the crops or
Northglenr will otherwise compensate the farmers for economic losses to the
extent of actually purchasing the vegetables if no other satisfactory solution
can be found.

Regarding the possible irrigation of private gardens, Northglenr has
agreed to develop an educational plan that will inform farmers of the problem
and discourage direct contact with the water and its use on private gardens.

The proposed EPA grant condition is: '"In the event that raw edible vege-
table crops irrigated with Northglenn's wastewater are offered for sale or public
distribution, Northglenn agrees to find alternative process markets for the
crops or to acquire at their own expemnse the crop itself. Northglenr agrees
to issue and reissue on an annual basis for the design life of the plant, to
all shareholders of record in the Standley Lake Division of FRICO, and to all
shareholders of record of any other division of FRICO to which waters from the
Northglenn reservolr are diverted, an advisory concerning the constituents of the
wagstewater in the reservoir and a notice that such water should not be used for
the irrigation of raw edible vegetable crops."

AGRICULTURAL REUSE MANUAL

The proposed project will result in delivery of reclaimed effluent and
Standley Lake water to FRICO farmers. The reclaimed water is suited for the
agricultural uses intended, with the exception of raw edible vegetables as
noted above. There may be some minor operational changes that can or should
be made by the farmers for certain crops. For example, one change that would be
advised is the modification of fertilization rates to compensate for the nitro-
gen content in the wastewater applied. The City of Northglenn has agreed to
prepare an Agricultural Reuse Manual that will provide information on such
matters. This manual will be available to all farmers in the FRICO-Standley
Lake Division. Projections regarding water delivery and quality would be
updated monthly. A preliminary outline of the manual is given below:

A, Water Yield Projectioms

1. Snow aurvey
2. Standley Lake Yield

a. Bull Canal Shares
b. Reuse Water

B. Water Delivery Projections
1. Crop Projections

a. Type
b. Acres

2, Standley Lake

a, Cities
b. FRICO delivery
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3. Bull Canal Reservoir

a. Wastewater
b. Makeup Water

C. Nutrient Delivery Projections

1. Bull Canal Reservoir Qualities by Month

2. Recommended Commercial Fertilizer Application Rates

3., Crop Advisories
D. Adjustments to Delivery Projections

1. Stendley Lake Quantity and Quality

2. Bull Reservoir Quantity and Quality

3. Crop Advisories

4, TField Monitoring Results
E. Distribution of Reports

1., Agricultural Advisory Reports

2. Water Quality Monitoring Reports

The proposed EPA grant condition is: '"Northglenn will develop am Agricultural
Reuse Manual (as outlined above) to provide advice to farmers of the Standley Lake
Divieion of FRICO on the use of treated sewage effluent for crop irrigation.
Periodic public reporting in the advisory notices will be provided to the FRICO

Board and to anyone requesting this information."

Commitment to Use Effluent for Agricultural

Implementation of the Northglenn agricultural reuse project requires the
coumitment of large sums of money, both from the City and EPA, Assurance must
therefore be given that the City of Northglenn can and will continue the proposed
means of wastewater treatment and disposal for a reasonsble perlod of time. The
proposed plan of agricultural reuse depends on the availability of sufficnent
agricultural lands teo receive the effluent. While EPA concurs with Northglenn
that future demand for this effluent should be adequate, in order to imsure this
Northglenn will develop a contingency plan whereby sufficient land under the
City's control will be continucusly committed to receive the effluent. This
commitment can be in the form of land ownership by the City, irrigation easements,
effluent sale for irrigation, or effluent lease for frrigation. The commitment
is for a minimum of 20 years beyond the date of the grant award.
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Northglenr purchased 1,836 acres within the Standley Lake Division incidentg
to water rights purchases, Fifteen hundred acres of this land are irrigated.
Northglenn's engineer estimates that a minimum of 1,065 acres producing alfalfg
will be sufficient to insure continuous disposal of its wastewater without adveyge
effects on groundwater. EPA agrees with this determination and therefore pro-
poses to require as 8 grant condition that Northglenn maintain 1,100 acres under
thelr control for effluent disposal.

The proposed EFA grant condition is: "Northglenn shall assure that suf-
ficient land, approximately 1,100 acres, in the FRICO-Standley Lake system ig
under their comntrol--through ownership, lease, or contract--for the purposes
of effluent disposal. This condition i& binding for the 20-year design life
of the project."”

Additional Measures to Prevent Groundwater Seepage

The northwest corner of the proposed reservoir may contain a fractured zone
from a fault trace known to exist in the vicinity, If present, this would pro-
vide & zone of permeasbility potentially allowing communication of the impounded
fluid with the groundwater of the immediate area. (Further analysis is provided

in Chapter 4.)

Should the fracture pattern be encountered under the dike area or on
the reservoir side of the excavation, there are two possible remedies: 1) move
the reservoir south of the zone, or 2) design a sealing method. Additional
sealing methods could include a combination of a partisl membrane seal and com-
paction of a mixture of the local claye and proper additives to increase the
plasticity in order to combine with the fractured zone materiel.

During the subsurface investigation of the reservoir site, many shallow
holes were drilled. These penetrations in the pond area range from 23 to
60 feet below the final level of the reservoir. There are three deep well
penetrations (600 to 1,500 feet) in the area of the reservoir. Two are USGS
cased holes which exist near the northwest corner. The third hele, drilled by
Chen and Associates, has been plugged with cement from the surface, EPA recom-
mende that the two unsealed bore holes at these locations be sealed from about
the 500 feet level to the surface.

Northglenn proposes to use on-site clay material, at least 6 inches thick,
compacted to 957 density. EPA considers that a 6~inch liner may not be suf~
ficient to insure a compacted permeability of less than 10~-6 ecm/sec which is the

design criteria,

Where the liner is in contact with natural clays, a one foot liner would
be & probable sufficient minimum. In areas where sand lenses are present, the
liner should be at least two feet thick. Any open cracks or fractures which are
in bedrock should be covered with a mixture of cohesicnless sand and gravel to
insure liner integrity after installatien.

EPA proposes to require the following construction requirements: '"'During
construction of the cut-off key for the reservoir dike, a trench will be made
along the northwest boundary that will penetrate down to a competent zone in
the Arapszhoe formation. An examination of the exposed units will be made to
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determine if any fault traces cut across this portion of the reservoir, I1f a
fault trace is located within the proposed reservoir area, either the dam will
be relocated to exclude the trace, or the trace will be sealed with an imper-
meable liner before implacement of the clay liner. The results of these inves-
tigations and any mitigative measures must be inspected and approved by the
Corps of Engineers, who will report the results to EPA,

All shallow test holes within the reservoir site that have a
depth greater than 30 feet below the pond base must be plugged with
concrete. Any test holes that have a depth of less than 30 feet must
be back filled and compacted. The cased USGS test wells (BW~-77-15B
and BW-77-17B) must be pressure plugged with concrete from the bottom
up to insure proper abandonment. EPA will be notified when the plugging
is to take place so that a staff member can observe the plugging operationm.

The thickness of the clay liner will be increased over the proposed
6" compacted seal for areas where the seal will be in direct contact with
sand or sandstone, Clean claystone material must be used. In all cases
the inplace claystone that will be used for a seal must be ripped up to
the required depth before compacting to the six inch thick seal. In areas
where claystone is not present, a supply of claystone (from stockpile)
must be spread in the area and a compacted seal of at least one foot
thick provided."

Additional Monitoring Requirements

Northglenn has agreed to monitor the agricultursl exchange program
for the design life of the project. Northglenn will collect data that
relates to the potentlal for surface water quality degradation caused
by agricultural tallwater, groundwater contamination from reservoir
seepage, agricultural lands or irrigation ditches, and contamination of
water and subsequently crops by heavy metales or persistent organics.

EPA proposes the following grant condition: "A monitoring program will
be developed to include locations and depthe of groundwater monitering wells,
locations of surface water monitoring, and procedures for monitoring crops.
Pollutant parameters and monitoring frequencies must be given. Domestic ground-
water supplies in the area that could be affected by the project must be identi-
fied and periodically monitored. The monitoring program shall be modified as
information ie developed on items such as the potential for crop contamination
by toxic substances.

Test procedures for the analysis of pollutants shall conform to
regulations published pursuant to Section 304(h) of the Clean Water Act.
Northglenn will be required to retain all records and information resulting
from the monitoring activities required by this grant condition including
all records of analyses performed and calibration and maintenance of instru~
mentation for the design life of the project.

Northglenn must provide annual public reporting on the findings of
the monitoring program. Northglenn muat also identify any nonconformance
with regulations concerning the level of contaminants in crops set by FDA,
USDA, Stste agriculture and health departmente and other government agencies.
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In addition, EFA will provide the Larimer-Weld 208 and Weld County
coples of the draft program for their review, A minimum of a 90-day review
period will be given. EPA will review the Larimer-Weld 208 and Weld County
comments before the monitoring program is approved. EPA shall pay no more
then 507 of the federal share of the Step 3 project until the draft monitoring
report is submitted to EPA, EPA shall pay no more than 80% of the federal share
of the Step 3 project until the monitoring propram is approved by FPA."

DESIGNATION OF MANAGEMENT AGENCY FOR THE NORTHGLENN PROJECT

The 208 Clean Water Program includes a process to identify needed
treatment works, specify financial arrangements to develop these works,
and set construction priorities. Each 208 area must aleo regulate all
discharging facilities and develop policies and regulations to comtrol
all other point and nonpoint sources of pollution, identify which
agencies are to implement the plan, and assess the impact of the plan.
Section 208 also calls for annual recertification of water implementa-
tion controls, such as the withholding of Federal grants for constructing
publicly-owned treatment plants unless there 1s compliance with the
plan.

It has been found that capital-intensive and structural measures
alone such as the construction of wastewater treatment facilities,
cannot economlcally sclve water pollution problems. Other non-
structural solutions must be developed, such as the implementation of
land use controls to direct population growth to areas where waste-
water treatment capacity already exists or can be provided.

The Clean Water Act requires that a management system be established
in each 208 plan that assigns responsibilities to specific egencies,
The system must not only assure implementation of the original plan but
also must allow for updating and annual recertification of the plan,

The Act further requires that responsibilities within the system
be assigned according to the following four broad functions: continuing
planning; management; operations; and regulation. EPA has determined
that these functions are properly managed when: a) local governments
and organizations control implementation of the plan wherever possible;
b) general~purpose local governments are in charge wherever possible,
because they are best able to integrate water quality programs with
other local programs, and normally have the povwers needed to deliver
results; c) general-purpose local governments delegate certain powers,
functions, and responsibilities through to appropriate existing
agencies, so that disruptions are minimal and valuable expertise is
put to use; and d) cities and counties coordinate wastewater management
in the urban fringe areae where jurisdictions meet.

MANAGEMENT AGENCIES

As specified in the regulations developed for the Clean Water
Program, 208 plans shall identify a specific Management Agency to
implement each of the plan's programs. Each identified Management
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Agency shall have adequate authority as specified under Section 208(c)
of the Act to establish the agency's legal, administrative and financial
authority; appropriate reporting procedures; methods for coordination
with the planning agency; and a description of the specific implemen-
tation responsibilities of the agency. The CGovernor shall assure

that each Management Agency which has regulatory responsibilities has
sufficient autonomy and regulatory authority to carry out its responsi-
bilities effectively and on time. EPA may withdraw acceptance of a
Management Agency designation and request the Governor to designate

g nevw agency, or take other corrective action, 1f it is determined that
the effectiveness of the Management Agency is inhibited by lack of
sufficient autonomy.

Management Agencies can set up contracts that delegate operational
responsibility to the operators of wastewater treatment facilities.
The operating agency is responsible for day-to-day operation of the
facility. ¥For example, a sanitation district could enter into an
intergovernmental agreement (IGA) as an operating agency with a
Management Agency (such as a city or county) that would define ite
specific responsibilities for implementing the facility, The sanitation
district would most likely hold the effluent discharge permit for
operation, be eligible to receive Federal grants to construct waste-
water facilities, set its own rates, and have complete control over
the operation and maintenance of the facility. The city or county,
as Management Agency, would review and approve facility expansion,
set construction priorities, cooperate with the sanitation district
to carry out the 208 plan, and be responsible for broad areas of land
use planning and nonpoint source pollution control beyond the scope of
the sanitation distriect,

MANAGEMENT AGENCY~WELD COUNTY OR NORTHGLENN?

The City of Northglenn is located within the 208 Areawide
Planning jurisdiction of the Denver Regional Council of Governments
(DRCOG) and has been designated as a Management Agency under the DRCOG
Plan. As such, Northglenn is eligible to receive EPA Section 201
Construction Grants funds. Northglenn will have responsiblity for
any facility they comstruct, for issuance of bonds, snd grant admini-
stration, and operation and maintenance of the facility.

In accordance with the approved Larimer-Weld 208 Plan, the
continuing planning functions in Weld County are the responsibility
of the Larimer-Weld Regional Council of Governments. Weld County
has been designated as a Management Agency under the Larimer-Weld 208
Plan for all unincorporated areas of the county. As a Management
Agency, Weld County has a vital interest in the planning, operation
and management of all wastewater treatment facilities constructed within
their boundaries.



The proposed Northglenn wastewater treatment and reuse facility
will service only the city 1limits within Northglenn with an eight mile
interceptor through Adams County. The plant, however, will be located
in Southern Weld County, within the jurisdiction of the Larimer-Weld
Regional Council of Governments' 208 Areawide Planning Region., This
situation is unique in Colorado and there have not been any precedents
established for designation of the Management Agency under these circum-
stances. There are four alternative methods of designation:

1) Weld County would be the Management Agency and grant recipient.
Northglenn is the operating agency under the Larimer-Weld 208 Plan:

2) Weld County would be the Management Agency. Northglenn would be
the operating agency and grant recipilent;

3) Both Northglenn and Weld County would share Management Agency
responsibility with Northglenn as operating agency and grant recipient:

4) Northglenn would be the scle Management Agency and grant recipient,.
These alternatives are further identified:

1) Weld County would be identified ae a Management Agency with
Northglenn as an Operating Agency. Weld County would receive the
grant and would pass through the fundes and operating responsibili-
ties to Northglenn as defined in an agreed upon intergovernmental
agreement (IGA). Thus, Northglenn would be eligible to set its

own rates and have control over the dally operation of the facility.
Weld County would have the power to review and approve or deny
facility expansion, set construction priorities, cooperate with
Northglenn to carry out the respective 208 plans, and be responsible
for broad areas of land use planning and nonpoint source pollution
control beyond the scope of Northglenn;

2) Same as above except Northglenn would be the direct recipient
of all Federal construction grants for their wastewater treatment

facility;

3) Both Northglenn and Weld County would act as Management
Agencies as they have been so designated under their respective
208 planning agencies., Northglenn would also be identified as
the Operating Agency under the Larimer-Weld 208. The sharing

of Management Agency responsibility and the designation of
Northglenn as the Operating Agency would have to be specifically
defined in an IGA. Under this arrangement, Northglenn would be
identified as the grant recipient and would be responsible for
operating and maintaining the wastewater facility im accordance
with provision in the IGA:

4) Northglenn would be identified as sole Management Agency and
thus would directly receive any Federal construction grant
funds. Northglenn has been identified as a management agency
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under the Denver Regional 208 Plan because the service area
is located in Adams County which is under the jurisdiction

of DRCOG. If this alternative were chosen there would be no
need for an IGA as Northglenn would be soclely responeible for
plant operation, expansion or land use changes.

EPA concludes that the requirements of both 208 plans (which have
received State certification and EPA approval) must be met, preferably
through a formal Intergovernmental Agreement (IGA). Management
Agency certification for both Northglenn and Weld County and execution
of a bilateral IGA between Northglenn and Weld County will serve to
notify the responsible areawide agencies, State agencies, and EPA
of conformance with the 208 Plans. Therefore, EPA prefers alternative
3 which establishes the sharing of Management Agency responsibility.
Consequently, EPA proposes to require the development of the IGA as a
condition before receiving the final payment of the grant.

The Statewide 208 Executive Committee, with the assistance of
the Attorney General's office, is investigating the consequences and
legal implications of the various options of the Management Agency
issue. The Committee has taken a lead role in the past in developing

management systems in 208 Plans, and i1s now assisting in the resolution
of this issue.

CONDITIONS OF THE INTERGOVERNMENTAL AGREEMENT

The following issues are recommended by EPA as items to be
included in an IGA between Weld County and Northglenn:

1. Fecal Coliform Limit

Development of a desirable level of disinfection to reduce
public health risks associated with direct contact with

the effluent. EPA will require, as a grant condition, that
the effluent not exceed 200 fecal colonies per 100 ml and
prefers that this limit also be specified in the IGA.

2. Sale and Distribution of Raw Edible Crops

Require that plans be developed to prevent the sale and/orx

distribution of raw edible vegetsbles grown with Northglenn
effluent. This items would establish that Northglenn bears
full responsibility for any losees incurred.

3. Advisory for Agricultural Reuse

Develop detailed agricultural reuse manual and educational
plan to advise farmers on the use of the effluent for all
crops or private gardens using the Bull Canal system.
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4.

8.

Replacement or Disinfection of Dacono Nonpotable Water System

Specify the method of complete disinfection to provide a residual
chlorine level or replacement of the nonpotable water system for
the Town of Daconoc. Advise that Dacono 1is properly represented and
advised on the solution to this problem.

Tailwater Control

Development of physical measures to prevent the flow of
tailwaters from adjacent agricultural land into the Towns
of Firestone and Frederick, or any other residential area.

Assurance that Weld County and the communities of Firestone
and Frederick are properly represented and advised on the
solutions to this problem,

Lend Use Authority

The IGA should establish: a) Weld County's authority for
zoning and land use planning in the area surrcunding the
treatment/reuse facility; b) Northglenn's authority for
taps into the project interceptor; and c) Northglenn's
authority for plant expansion., (Northglenn would not
require Weld County approval for expansion within the
boundaries of Northglenmn.)

Sludge Disposal

Northglenn would be creating sludge waste for disposal within
the LWRCOG 208 plan area and therefore must comply with appro-
priate regulatory requirements in the disposition of such wastes,
Northglenn plans to dispose of sludge on agricultural land in
Weld County and Adams County.

Additional Monitoring Requirementsg

EPA proposes to require, as & grant condition, a monitoring plan of
the agricultural exchange program for the deeign life of the
project. Northglenn will collect data that relates to the poten~
tial for surface water quality degradation caused by agricultural
tailwater, groundwater contamination from effluent seepage, agri-
cultural lands or irrigation ditches, and contamination of water
and subsequently crops from materials such as heavy metals or
persistent organics.

The monitoring program would be developed by Northglenmn.
EPA would provide the Larimer-Weld 208 and Weld County copies
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of the draft program for their review. A 90-day review
period could be established and EPA would review the Larimer-
Weld 208 and Weld County comments before the monitoring
program 1s approved.

Northglenn should provide annual public reporting on the
findings of the monitoring program. Northglenn must identify
any nonconformance with regulations of the level of contaminants
in crops set by FDA, USDA, State agricultural and health
departments and other governmental agencies.

The IGA should consider the possibility of the Weld County
Health Department processing some of these samples as a maethod
of independent review. Northglenn should then reimburse Weld
County for such expenses. Finally, assurances should be pro-
vided for the long-term financial liability of Northglenn

for this water quality monitoring program.

9. Protection of Groundwater Quality

Plans would need to be estsblished to deal with possible ground-
water pollution. Such plans should consider the groundwater
monitoring program and a contingency plan to replace, at
Northglenn's expense, the supply of water to residents pres-
ently dependent upon groundwater, if contamination is caused

by this facility.

1¢. Limits on New Interceptors

A tap restriction prohibiting Northglenn from building any
interceptors to the facility without prior Weld County approval
should be included.

EPA proposes the following grant condition: "The City of

Northglenn and Weld County shall ghare responsibilities as

Management Agencies under their respective 208 Water Quality Plams.
Designation of said responsibilities shall be incorporated into

an Intergovernmental Agreement following as & minimum EPA recommenda-
tion as outlined above. FEPA shall pay no more than 50X of the federal
share of the Step 3 project until the draft Intergovernmental Agree-
ment is submitted to EPA, EPA shall pey no more than 80X of the
federal share of the Step 3 project until the Intergovermnmental
Agreement is signed by the two parties and approved by EPA and the
State."

PREVIOUSLY REQUIRED MITIGATING MEASURES

When EPA issued its initial environmental assessment on the Northglenn
facility in September, 1978, several measures designed to reduce adverse
impacts were identified. All Denver area communities which request FPA
sewage funds must comply with EPA provisions as developed in the Denver
Overview EIS., (See Final Action on the Denver Regional Environmental
Impact Statement for Wastewater Facilities and the Clean Water Program,
August, 1978). For the City of Northglenn these conditions include:
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Urban Runoff Controls
Compliance with the State Alir Quality Implementation Plan, including:

8. Limiting sewer taps, and
b. Limiting development to within the urban service area and con-

tiguous to existing development.
Ercsion Controls
Energy Conservation
Water Conservation Efforts
Radiological Emergency Response Plan
Archaeological/Cultural Resources

Vith certain limited exceptions, EPA has accepted Northglenn's efforts to
fulfill these conditions. The current status of these efforts is:

Urban Runoff Controls

The Denver Regionsl Council of Governments recommended in the Clean Water
Plan that urban runoff pollution be controlled by nonstructural controls such
as pollution control ordinances (see Denver Overview Final EIS, Volume 1 page
33). The use of structural pollution controls to collect and treat urba; rugoff
was believed to be too expensive to justify at this time. Accordingly, EPA
determined that prior to granting funds for comstruction or expansion of wvaste-
water facilities, the general-purpose govermments within the proposed service
area must show progress, in the form of ordinances adopted or recent efforts
taken, towarde implementing the nonpoint source controle recommended by the
Clan Water Plan., Northglenn has met this requirement with respect to urban
runoff control by adopting a new ordinance to their municipal code entitled
"City Urban Runoff Drainage Ordinance'.

Specific water quality purposes of this ordinance (Section 16-13 of the
Municipal Code of Northglenn) include:

a) A coordinated program of creating upstream ponding for temporary deten-
tion of storm runoff waters;

b) Encouragement and facilitation of urban water resources management
techniques, including detention of storm runoff, minimization of the need to
construct storm sewers, reduction of pollution, and the enhancement of the

environment.

The Urban Runoff Management Plan, based on engineering studies, indicates
the location of all drainage facilities in the City, including those facilities

which presently exist and those which are determined to be needed in the future.
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The facilities shown on the plan include gll major drainage ways which directly
or indirectly affect drainage within the City, and all conduits, channels,
natural drainage courses, retention reservoirs, easements, culverts, bridges
and other facilities which are required to provide for the drainage and con-
trol of surface waters within the basine of the drainage ways and to carry such
waters to designated points of ocutflow or diecharge,

Maximum citizen participation during all phases of the implementation of the
storm drainage and flood control regulations is encouraged.

To insure citizen particlpation on actual construction projects, any time
a project is proposed by the City to implement the Urban Runoff Management Plan,
the City administration will hold a public hearing in the neighborhood where the
project is to be constructed. The Planning Board and City Council shall hold
public hearings prior to construction of the project.

EPA accepts this ordinance as written as suitable to meet the requirements
of an urban runoff control plan. Accordingly, EPA proposes the following grant
condition:

"Northglenn shall maintain for the design life of the project
an urban runoff control plan similar to the provision contained
in Ordinance No. 531 entitled "Urban Runcff Management Plan."

Alr Qualit

The funding of wastewater treatment and collection facilities that involve
the addition of capacity to serve future population growth should be done in
a manner encouraging the implementation of measures to reduce the existing
air pollution problem. Population growth will occur in the Denver metropolitan
area. Unless strategies to reduce air pollution (principally from automobiles)
ere implemented, air quality will not significantly improve. Punding of addi-
tional wastewater facilities does not cause air pollution, but it does support
growth, both economically and locationally, by providing readily avallable
gervices for sewage treatment and reducing development costs. Therefore, EPA
believes that funds should be made available only where reasonsble actions
are being taken to deal with the alr quality impacts of growth.

Accordingly, EPA requires:

1. A commitment from the elected officials of the local governments
which are to be served by the proposed wastewater treatment faclility
to:

a. Implement air pollution control measures considered reasonable
for their area from the general list of measures outlined in
Appendix C of the Colorado State Air Quality Implementation
Plan,

b. Participate in the process established by the State of Colorado

and the Denver Regional Council of Govermments to revise the
Denver element of the State Air Quality Implementation Plan.
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c. Support the implementation of the Denver element of the State
Air Quality Implementation Plan as approved by EPA,

2. Design wastewater facilities ,based on DRCOG population projections
(or as revised during the State Air Quality Implementation Process)
with capacity increases steged in accordance with the April 25, 1978

regulations.

3. The grant applicant (in conjunction with local jurisdictions) must
develop and implement a gewer tap program which determines annually
the number of taps available for new residential development and
is consistent with the DRCOG population forecasts for 1980, 1990,

and 2000,

4, Development which will be served by the additional capacity must
be within the adopted regional urban service area boundaries
and contiguous to existing development as stated in DRCOG's
Regional Plan Policies. EPA requires evidence that local govern-
ments within the service area are promoting contiguous develcpment
through zoning actions, building permit approvals and tap allocatioms,

Northglenn will meet these requirements through the following provisions:

a., A resolution adopted by the City Council iIndicating compliance with
all measures developed in the Denver element of the State Air Quality

Implementation Flan.

b. An ordinance limiting the number of taps available on an annual basis,

c. Ordinances prohibiting new taps along the proposed new inter-
ceptor.

These provisions are further explained:

On November 16, 1978, Northglenn adopted Resolution Ne. 78-92 which
states in part that:

“The City shall develop, implement and strictly enforce
a comprehensive set of ordinances, policies and programs designed
to produce and maintein ambient air quality standards;

The City shall actively participate in the planning, research,
and development of the Denver element of the State Air Quality

Implementation Plan;

The City shall cooperate to the fullest extent possible with
the Denver Regional Council of Governments in the development of

such a plan; and

The City shall upon approval of such plan by the Environmental
Protection Agency, enact and enforce an air queality ordinance for
the purpose of ensuring compliance with the plan and with the goals
of the Clean Air Act, as amended in 1977."
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The City of Northglenn adopted, on December 21, 1978, an ordinance
(Number 529) providing for & sewer tap program which annually determines
the number of taps available for new residential development. The ordi-
nance also provides a penalty for violation.,

The ordinance specifies that it is unlawful for any person to make
any connection to the City's sanitary sewer system without first obtaining
the City Manager's approval of such connection. The ordinance indicates that
the City Manager shall grant approval of applications for residential connec-
tions to the City's sanitary sewer system consistent with and not to exceed
the following schedule:

MAXIMUM ANNUAL CUMULATIVE
YEAR RESIDENTIAL RESIDENTIAL
1978 430 430
1979 430 860
1980 431 1291
1981 431 1722
1982 431 2153
1983 431 2584
1984 431 3015
1985 431 3446

Any connections not used in any one year may be added to the next
succeeding year's allowable number of connections, except that in no
year shall the total of all connections permitted exceed the cumulative
totsl allowasble for that year.

Any person viclating the terms of this ordinance shall, upon con-
viction, be guilty of a misdemeanor and shall be subject to a fine not to
exceed Three Hundred ($300.00) dollars, or imprisonment in the City or
County jaill not to exceed ninety (90) days, or both such fine and

imprisonment.

In order that the proposed new interceptor will not unduly interfere
with the adopted land use policies of Thornton and Adams County, and in
order to provide for contiguous development, Northglenn has agreed to an
EPA condition that prevents connections to the Northglenn interceptor. By
City Ordinance adopted December 21, 1978, Northglenn amended its munici-
pal code to include:
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"Section 16~11-5, Prohibition Against Connections to The
Northglenn Interceptor. It is unlawful for any person

to directly or indirectly connect any collection system,
interceptor, pump station, or other means of conveying
sewage, to the Northglenn Intercepter as set forth on the
map filed in the office of the Director of Public Works,

for that section of the interceptor which is located outside
of the City's corporate boundaries, and running from the cor-
porate boundaries to the sewage treatment facility, except
the area between 120th Avenue and 136th Avenue, which excep~-
tions are subject to approval by both the City and the United
States Environmental Protection Agency."

Any person violating the terms of this ordinance shall be guilty of a
umisdemeanor and subject, upon conviction, to & fine not to exceed Three
Hundred ($300.00) Dollars, or by imprisonment in the City or County jail
not to exceed ninety (90) days, or by both such fine and imprisonment."

EPA accepts these actions of the City of Northglenn to be in compliance
with agency policy to minimize air quality impacts within the Denver urban
area. Accordingly, EPA proposes the following grant condition:

"Northglenn shall execute those items specified in City Resolution
Number 78-94 regarding its intention to implement and enforce compliance
with the provisions of the Denver element of the State Air Quality Imple-
mentation Plan. Northglenn shall maintain an ordinance providing for
sewer tap limits as defined in Ordinance Number 529 adopted December 21,
1978, The City shall maintain a prohibition against comnections to the
Northglenn interceptor as specified in Section 16-11-5 of the municipal
code for the design l1ife of the project. In addition, the Regional Adminig-
trator may withhold, condition, or restrict the Step 3 grant in the event
that he determines that the provisions of Section 316(b) of the Clean Air
Act of 1977 have been met."

Erosion Control

Northglenn had agreed to implement erosion control measures by passing
City Resolution Number 78-102, adopted December 21, 1978. The resolution
called for adoption of an erosion control ordinance by June, 1979. Northglenn
has failed to implement this provision to date. Accordingly, FPA will require
Northglenn to adopt measures to limit erosion and to control sediment prior
to grant award, Northglenn is hereby notified to prepare an ordinance speci-
fying erosion controls and to follow: Guide for Erosion and Sediment Control
in Urbanizing Areas of Colorado: Interim Guidance, prepared by the U.S,
Department of Agriculture, Socil Conservation Service, Denver, Colorado, 1977.
FPA will not award & Step 3 grant until the grantee has adopted appropriate
ordinances or requirements to implement the erosion and sediment control
requirements included in the DRCOG 208 Clean Water Plan.
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Energy Conservation

EPA requires that during the planning or design of any wastewater treat~
ment works, the consideration of solar energy technology and energy conser-
vation techniques must be demonstrated by showing that energy requirements,
particularly for natural gas, have been reduced as much as possible.

Northglenn has fulfilled this requirement primarily by selecting aerated
lagoons which are an energy efficient method of treatment. The agriculture
reuge system reduces energy requirements by continuing to produce agri-
cultural products near the Denver area which will reduce transportation
costs and by providing nutrient recycling which will reduce the use of in-
organic fertilizers produced with natural gas.

The Northglenn project includes a control building at the serated
lagoon treatment plant. The building design has incorporated passive solar
design features including window positioning and partial burying to con~
serve heat. The bullding design also has included a heat recovery system
that will heat the building with heat recovered from seration blowers, by
utilizing a heat pump.

Therefore, EPA concludes no further measures are necessary regarding
energy conservation.

Water Conmservation

EPA regulations for cost effective analyses specify that fair con~
sideration be made for reducing wastewater flow (generally cslled water
conservation) for communities over 10,000 population discharging waste-
water greater than 70 gallons per capita per day (gpcd). (For the purpoae
of calculating average per capite use, industrial flow and groundwater
infiltration are excluded.) Under these circumstances, the grantee must
use the estimated future reduction in flows for wastewater facllity design.

The current average potable water use in Northglenn has been measured
at 144 gpcd with an average of 91 gpecd returning as wastewater flow, Of
the total wastewater flow, 18 gpcd are attributed to either industrial
sources or groundwater infiltration, leaving an estimated 73 gped of resi-~
dential wastewater flow. Because Northglenn's current use is 80 close to
the 70 gpced criteria, EPA determined the formal cost-effective analysis
of wastewater flow to be unnecessary, especially since Northglenn's plan
includes several methods for reducing water use. The proposed methods
include mandatory water saving devices for new construction and remodeling,
outdoor irrigation reduction measures, and economic incentives for new taps
to minimize water use.

Northglenn has adopted Ordinance Number 555 establishing fees and
charges for connections to the water and sewer utility aystem vhich
bases charges on estimated use. The graduated fee achedule establishes
additional costs for each 5,000 square feet of irrigated lawn with lower
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fees established 1f a resident installs drip irrigation or automatically timeg
spray irrigation. 2

In addition, Northglenn is also in the process of adopting a city
ordinance to specifically promote water congervation. This recommended

ordinance, entitled "Water Conservation and Plumbing Code of 1979," speci-
fies that:

"The Director of Natural Resources shall develop within
120 days of passage of this ordinance, an inventory list of
commercially available fixtures designed to schieve conservation
of water in an economically feasible manner. The inventory list
gshall include, but not be limited to the following:
A. Indoor Criteria - Conmstructlion and Remodeling
1, Low flow toilets using less than 3.5 gallons per flush.
2, Air pressure toilets.

3. Shallow drip tollets.

4, Pressure reducing showerheads or water pressure
reducing valves.

5. Instant mixing thermostatic valve or similar device
reducing time for tap outflow to reach desired hot
water temperature,

6. Faucet aerators.

7. Self-regulating automatic shutoff faucets.,

8. Dye table testing for tollet tank leaks.

9. Water comserving dishwashers.

10. Water conserving clothes washing machines,
11. Use of air cooled air conditioners.

B, Outdoor Criteria - Construction, Remodeling and Landscaping
1. Landscaping - For grassy areas, exclusive use of buffalo
grass, western wheatgrass, crested wheatgrass, blue

gramma, a mix of these or other grasses, or a comparable

grass which will have the effect of minimizing the con-
sumptive use of water applied to such grass or grasses

for irrigation.
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For non-grassy, non-food producing areas, use of plants
native to Colorado or states bordering Colorado,

2, Irrigatlon - In all cases in which the economic charac-
ter of the development proposal is such that non~indigenous
species of grasses, shrubs and trees are to be utilized in
the landscaping plan, provisien shall be made in the
development proposal for an irrigating system which
incorporates only equipment of the most water conserving
type commercially available at the time the proposal is
submitted for approval. At a minimum, irrigation systems
shall:

a) be equipped with a time activated automatic shutoff,

b) be equipped with sprinkler heads of a type which
provide the most uniform coverage feasible, and
maximum feasible droplet size to reduce evaporation
and wind disturbance of coverage,

¢) where slope of the proposed development so requires,
irrigation systems shall be designed to control flow
for the purpose of reducing runoff and increasing
ground absorption.

3. Drainage Management ~ All development proposeals shall
include a drainage management plent incorporating at a
minimum:

g) collection of runoff from roofs, patios, sidewalks,
driveways, streets and alleys.

b) application or diversion of the water collected
through 3(a) to the irrigation of landacaping vege-
tation within the development or adjoining developed
land. ‘

¢) the design, construction and operation of detention
facilities shall conform to the requirements of the
Division Engineer in accordance with the statutes of
the State.

4, Swimming Pools -~ All swimming pools, both new and existing,
shall be equipped with blanket pool covers which shall be
employed whenever the pool is not in use,"

Accordingly, EPA proposes to impose & grant condition which states:

"Northglenn shall develop a water comservation policy similar to thelr
proposed ordinance entitled "Water Conservation and Plumbing Code of 1979,"
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which encourages further reductions in wastewater flows. Said ordinance
with amendments shall remain in effect for the design life of the project.”

Radiological Emergency Response Plan

The City of Northglenr 1s located just beyond the area known as the
Category II area (10 miles radius) of the Rocky Flats Plant. The pro-
posed water supply system, however, includes Standley Lake and Woman Creek
which are inside the Category I area (5 mile radius). Accordingly, EPA
has determined Northglenn must comply with the provisions of the proposed
Radiological Emergency Response Plan for Rocky Flats.

State officials have been waiting for several months to distribute
this pamphlet telling those who live within 10 miles of the Rocky Flats
nuclear weapons plant what to do in case of an emergency there. 1Its
distribution, however, has been stalled by two obstacles. First, state
and federal officials csn't agree on what might be the worstcase accident
that could happen at the plant, or what precautions should be taken, Second,
a test of the state's Disaster Emergency Services Agency revealed that the
state would find i1t difficult to carry out the emergency response outlined
in the plan. The current draft is now in the Governor's cffice while
officials attempt to improve the state's emergency response plan.

Providing these steps are completed, Northglenn can implement the recom~
mendations of this plan that are applicable to their area. EPA recognizes it
cennot currently impose a condition on Northglemn which is dependent upon
other agency actions outside the city's control. Therefore, with respect
to this plan, EPA proposes to apply as a grant condition: "The grantee
shall develop & notification procedure consisting of distributing and
redistributing annually, a notice yet te be developed, approved, and fur-
nished by the State, for notifying existing homeownere within the Category
I1 area as defined by the State Radiological Emergency Response Plan, The
grantee shall provide EPA with a copy of the procedures, as adopted prior
to receiving a Step 3 grant from EPA, provided the State and the Department
of Energy have completed this plan at that time. If and when the plan is
formally approved at a later date, Northglenn shall then adopt and maintain
for the project design life, those procedures necessary for the City of
Northglenn as specified in the Plan."

Archaeological /Historical Resources

As noted in Appendix A, the survey of archaeological/historical
resources conducted of the proposed interceptor route and reservolr site
identified a poasible area of interest consisting of a turn-of-the~century
dump along the interceptor route. No other significant historical rescurces
were identified. Northglenn discussed the situation with the State
Historic Preservation Officer and has agreed to modify the interceptor
route to avoid this area. EPA proposes to apply the following grant
condition: "If archaeological or cultural artifacts are unearthed, con-
struction will be halted and the State Historic Preservation Officer
will be consulted immediately. Accommodations will then be made as nec~
essary for excavation and/or aseessment of uncovered archaeological re-

sources."
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CHAPTER 6

PUBLIC PARTICIPATION AND COORDINATION




"The open society, the unrestricted
access Zo khnowledge, the unplanned and
uninhibited association of men fon its
fwithenance~~these ane what may make
a vast, complex, evern growding, ever
changing, ever more specialized and
expent technological wonld, neverthe-
Less a wornkd of human community."
J. Robert Oppenheimer
Science and the Common Understanding (1953)




CHAPTER 6

PUBLIC PARTICIPATION AND COORDINATION

During preparation of this document several meetings have been
held to inform the public and solicit public comment. These meet-
ings have involved the public at large, vested interest groups, and
local and regional govermmental entities. At the outset of the
project a discussion panel was established. The panel met offi-
cially in two public meetings and other informational meetings.
Participants on the advigsory panel are listed below in Table 6-1.
The first public meeting was held August 30, 1979 and concentrated
on public health risks and direct impacts of the facilities. The
second public meeting on September 13, 1979, discussed the flow
augmentation plan and impacts on agriculture.

The following 1s a chronology of the public meetings held, and
a summary of the issues discussed during these meetings.

July 19, 1979 ~ EPA and Weld County citizens met in Frederick,
Colorado. EPA staff were shown problem areas in-
cluding Dacono's reservoir tailwater flow near
Frederick and asked to protect canal water quality
for drinking water use. EPA has determined that
it is necessary to require chlorination of Dacono's
nonpotable water supply, however, the canal need
not be protected as a drinking water supply source
(see EPA's proposed decision in Chapter 1).

August 15, 1979-EPA and Consolidated Ditch met in Brighton, Colo-
rado. The meeting centered around Northglenn's
preliminary flow augmentation plan, how it may
effect South Platte water right and South Platte
agriculture. Key issues discussed included: tri-
butary ground water reductions; nitrogen concen-
trations; effects on sugar beets, barley, and
livestock; noxious weeds; and impacts to the
South Platte. These issues are discussed under
"Agricultural Issues" in Chapter 3.

August 28, 1979-EPA, State Health Department and Northglenn met
in Denver, Colorado. The purpose of this meeting
was to discuss grant eligibility, proposed permit
requirements and Northglenn's commitment to agri-
culture reuse, Key conclusion of this meeting
was that Northglenn owns sufficient land to ensure
an agricultural commitment. The issue of meeting
a8 200/100 ml fecal coliform limit was discussed
and Northglenn has now agreed to meet this cri-
terion(see Chapter 5 on Steps to Minimize Adverse
Impacts).
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August 30, 1979~Citizens Discussion Panel met in Frederick,

Issue:

Response:

Issue:!

Response:

Issue:

Regponse:

Issue:

Response:

Issue:

Response:

Issue:

Colorado. Discussion at this meeting focused on
public health and direct impacts of the facili-
ties. It was concluded that significant public
health risks are associated with the plan as pro-
posed. A permit requirement of 200/100 ml fecal
coliform could reduce health risks and provide a
better degree of protection. Panel members dis-
cussed the following issues before the session was
opened to questions and answers from the floor:

Northglenn expressed a fear of setting precedent which
will impact all waters of the State.

There are similar circumstances in the State where
secondary treated effluent is used for irrigated agri-
culture especially when low stream conditions exist.
However, under the Northglenn plan discharge of treated
effluent without any dilution from another source is
part of the day-to-day operational plan. EPA concludes
that additional measures are necessary for this unique
situation. Both EPA and the State of Colorado are
considering establishing uniform permit requirements for
uncontrolled agricultural reuse,

There is a lack of downstream monitoring to insure
compliance.

Additional monitoring will be done by Northglemn in
order to understand the effects of the plant operation
(See Chapter 5 on "Additional Monitoring Requirements").

Treatment process will not be able to control pathogens.

Die-off of pathogens in lagoon systems 1s excellent.
(See Literature Review of Public Health Risks in Appendix
B)c

Hazards associated with a treatment plant upset during
peak irrigation season.

Northglenn's operational plan must provide for this con-~
tingency.

Effect of nutrients on fertilizer requirements and
ground water,

(See both the Agricultural Reuse Manual requirement and
Additional Monitoring Requirements in Chapter 5).

Panel members expressed concern over lack of advanced
information.
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Response:

Issue:

Response:

Issue:

Response:

Issue:

Response:

Issue:

Response:

Questions

Issue:

Response:

Issue:

Response:

Issue!

Response:

EPA has tried to accomodate all requests for informa-
tion as the information becomes available. EPA has
placed all public materials concerning the Northglenn
Project on reserve in EPA's library (See the Index
and Reference section).

The plan degrades Bull Canal water quality thus elimina-
ting it as a future water supply source.

This is correct, see analysis on this issue in Chapter 3.

Complaint issued that treatment process operation has
not been evaluated.

EPA intends to complete further analysis of the treatment
process during preparation of the final EIS,

Public health risks of Bull Canal tailwater in Frederick
and Firestone.

A tailwater control plan is required (See the proposed
EPA decision in Chapter 1).

Stability and lining of Bull Canal reservoir,

EPA will require additional construction measures to
reduce seepage (See Chapter 5).

from the floor addressed the following topics:

Does the treatment process have the ability to meet the
BOD and suspended solids limit of 30-30 (BOD-5S)2?

Northglenn must comply with provisions under the State
issued NPDES permit to meet these limits. The proposed
treatment method is unique in using controls on alkali-
nity to meet these standards. EPA will conduct further
analyeis of the treatment process and report on that
analysis for the final EIS.

Can FRICO farmers be restricted in the crops they choose
to grow and were cropping practices studied?

Cropping practices were studied (See Agriculture in

the Study Area in Appendix A). Farmers are not restricted
in crop selection, however, Northglenn must prevent the
distribution of raw edible crops grown with their effluent.
(See Public Health Measures in Chapter 5.)

Why are there no EPA or State studies to develop viral
correlations to coliform counts ?

Studies on the relationships of viral concentrations

to coliform bacteria have been conducted. However, pre-
sent data are inconclusive to establish any meaningful
correlations.

113



Issgue:

Response:

Issue:

Response:
Issue:
Response:

Issue:

Response:

Issue:

Response!
Issue:
Response:
Issue:
Response:
Issue:

Response:

Issue:

Response:

Issue:

Response:

What effect will industrial wastes have on water quality
and treatment processes:

See discussion on Heavy Metals and Industrial Pretreatment
Requirements in Chapter 3.

Is there an effect from nitrates on Ft. Lupton's future
water supply?

No, see Use of Canal Water for Drinking Water Supply.
Will storage eliminate virus?
No, but pathogens do die-off during storage, see Appendix B

Will quality of water restrict farmersin irrigation prac-~
tices?

Changes in some irrigation practices will be necessary
See outline of Agricultural Reuse Manual in Chapter 5.

Northglenn will have to develop physical measures for
tailwater in Frederick and Firestone and irrigation water
in Dacono.

Yes, see EPA's proposed decision in Chapter 1.

Odor will create a problem in the surrounding area.
Possibly, see analysis of odor problems in Chapter 4.
Treatment facility will not work as designed.

See previous answer on this issue.

The potential for cross-contamination of vegetables.

EPA believes the potential for cross~contamination of
vegetables does not create a health risk. Vegetables
irrigated with effluent are not to be sold commercially
and Northglenn's operational plans require a mode for edu-
cating farmers of appropriate precautionary measures

for private use.

Can Denver Metro handle Northglenn until 1985°%

Denver Metro must expand its facilities by 1985, see
EPA funding criteria in Chapter 4.

Who is responsible for enforcement of standards?

The Colorado State Health Department.
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Issue:

Response:

Issue:

Response:

Issue:

Response:

Issue:

Response:

Issue:

Response:

Issue:

Response:

Issue:

Response:

Issue:

Response:

Issue:

Response:

Who controls stopping discharge if water quality is
not sulted for agriculture?

EPA and Colorado State Health Department.

Is there going to be ground water pollution under
canals?

The Bull Canal will be lined by FRICO, see section on
"Indirect Effects" in Chapter 4.

Will EPA address potential for canals to be used as
potable water supplies?

EPA has determined such protection is unwarranted.
If PFrederick were using the water as a domestic source
would there be a different determination as to protecting

this supply.

Yes, if a water source is currently used for any purpose
EPA is required to protect water quality for that use.

FRICO shareholders have not approved plan by a majority.

The Board of FRICO has approved this plan.

The plan results in a loss of taxable income to Counties,
will impact local communities and is not consistent with

Weld County Land Use Plan.

Tax loss is quantified in Chapter 4. The Weld County
Planning Commission has approved the treatment plant site.

The plan is not consistent with 208 plans, and conflict
in designating a Management Agency.

See discussion on Management Agency designation in
Chapter 5.

Water lost from South Platte is a concern which may be
prevented if alternative water supplies besides Standley
Lake are evaluated. Project should be held up until
Water Court decision is made.

EPA believes Water Court approval is likely with changes,
see Proposed EPA Decision.

Frederick's future water supply was discussed as to how
they intend to meet their requirement.

EPA advises Frederick to seek an alternative water supply
other than the Bull Canal.
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Issue:
Response:

Issue:

Response:
Issue:
Response:

Issue:

Response:

Issue:

Response:

Status of Grand Jury investigation - what is it?
See Section on Summary of Filed Litigation, Appendix D-35.

What happens if Water Court requires more augmentation
water to implement plan?

Then Northglenn must secure such water flows.
What water supply alternatives were evaluated?
See Water Supply Alternatives in Chapter 4.

Can the concept of the augmentation plan be approved
by the Water Court?

This must be resolved by the Water Court.

If ground water is contaminated in wells near the reservoir

will Northglenn provide a new water supply?

If such contamination is a result of Northglemn's
facility then presumably Northglenn would have to replace
these wells. EPA plans to require additional construction
requirements to further assure such a situation does not
occur, see Additional Measures to prevent ground water
seepages in Chapter 5.

September 7, 1979 - EPA and Citizens Discussion Panel meeting in

Denver, Colorado. The purpose of this meeting was to
discuss with the panel issues of the plan and provide
additional information to the panel members.

September 11, 1979 - EPA and State coordinator 208 meet in Loveland,

Colorado., Primary discussion related to Management
Agency designation, See Chapter 5.

September 13, 1979 - Citizens Discussion Panel met in Northglenn,

Issue:

Responsge:

Issue:

Response:

Colorado. Discussion during this meeting focused on

the flow augmentation plan and agricultural impacts.
Several of the 1ssues discussed during this meeting were
identified in the first Panel meeting. The new issues
and comments of this meeting are summarized below,

The flow augmentation plan appears to be viable but this
determination will be made in the Water Court.

Correct, see EPA proposed decision regarding protection
of vested water rights in Chapter 1,

There will not be any impact to sugar beets or barley
in FRICO.

Proper management can prevent any problem, see discussion
on agriculture in Chapter 3.
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Issue:

Response!

Issue:

Response!

Issue:

Response:

Issue:

Response:

Issue:

Response:

Issue:

Response:

Issue:

Response!
Issue:

Response:

Issue:

Response:

Concern was expressed about basing water supply on deep
wells. Can they be used only in dry years?

See alternative water supply options in Chapter 4.
The plan protects agriculture, does not impact ground
water in the South Platte valley, Northglenn will
develop plans to protect public health,

No response necessary.

Green corn with high nitrate concentration will be toxic
to cattle, How will they be protected?

Proper drying of silage corn prevents this problem, See
discussion on water quallty in Chapter 4.

Energy may be saved by using fertilizer benefit of
wastewater to reduce purchase of chemical fertilizer.

Some energy costs will be reduced by recycling nutrients.

Industry will require pretreatment prior to treatment at
facility.

Correct, see discsusion on this issue in Chapter 3.

Advigory Panel is supposed to have technical advisory
group.

Not necessarily, EPA believes the Panel provided valuable
recommendations which are reflected in EPA’'s decision.

Federal money should help provide additional storage
of Colorado water.

Not related to EPA mission.
Big Thompson water for Frederick is too expensive.

Frederick needs to find the least cost solution to their
needs.

Agricultural impacts are - shifting agricultural water,
drying up agricultural land, creating salt problem in
soil, dust bowl effect, shallow wells not protected,
not consistent with Governor's wishes to protect farms,
noxious weeds, tax losses, nitrogen on crops, livestock
and ground water.

See analysis in Chapter 3 regarding these issues.

117



Issue:

Response:

Need another meeting to address Interagency agreements
and input to consultants.

EPA will require Northglenn and Weld County to execute
an Intergovernmental agreement priocr to grant award,
See Chapter 5.

October 2, 1979 - EPA met with opponents of Plan in Loveland,

October 12,

Colorado. A list of requirements for the Intergovern-
mental agreement was presented and is discussed under
the Management Agency Designation section in Chapter 5.

1979 - EPA tours project area and meets with citizens
near Frederick. Tailwater control, chlorination at
Dacono and ground water contamination were discussed.
A new issue raised was whether a proposed coal strip
mine by Coors would create potential for ground water
contamination. This issue will be addressed by the
Office of Surface Mining, Department of Interior should
Coors submit a mining plan.
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TABLE 6~1

NORTHGLENN DISCUSSION PANEL

NAME
Weston Wilson
Dick Lundahl

Frank Culkins

Bill Schuler

Adolph Bolander

Elton Miller

Ray McNeil (Dick Johnson)
John Hall

John Kemp

Bob Doyle

John Rutstein

Tess McNulty

Michael Richen (John Bermingham)

Jerry Armstrong
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REPRESENTING

EPA, Panel Moderator
City of Northglenn

Weisner Subdivision

Town: of Frederick

Farmers Reservoir and
Irrigation Company

Consolidated Ditch Company
Denver Metro

Weld County Health Department
Adams County

Denver Regional Council
of Governments

Larimer-Weld Council of
Governments

Colorado League of Women
Voters

Colorado Open Space
Council

Rocky Mountain Fuel Company
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"Whatever an author puts between the two
covens of his book is public property; whatever
0§ himself he does not put there is his private
pnagv'gtg, as much as if§ he had never written a
wond.,

Gail Hamiltoen
Country Living and Country Thinking (1862)




CHAPTER 7

LIST OF PREPARERS

Environmental Protection Agency

Weston W. Wilson - Project Officer ~ Environmental Engineer

B.S. in Geological Engineering and M.S. in Water Resources
Administration from the University of Arizona, Tucson, Arizona.
Five years experience with EPA as project officer for environ-
mental impact statements for wastewater treatment facilities
including Steamboat Springs, Colorado, and Jackson Hole,
Wyoming. Special emphasis has been on land application of
effluent, Investigation of water rights, protection of environ-~
mentally sensitive areas and federal-state-local government
agreements. Preparation of numerous EPA reports including water
quality analyses, mined land reclamation reviews, power plant
sitings and dredge and fi1ll permits. Worked as EPA's consul-

tant for the preparation of the President's National Water
Policy.

William Rothenmeyer - Sanitary Engineer

B.S. in Civil Engineering at Rensselaer Polytechnic Institute
in Troy, New York. Graduate level study at University of
Colorado at Denver in Civil Engineering. Three and one half
years experience with EPA in Regions II and VIII involved with
permits and construction grants for municipal wastewater treat-
ment facilities,

Engineering Science

Paul N. Seeley ~ Environmental Scientist

B.A. in environmental biology, University of Colorado, 8ix years
experience in water quality monitoring, water resource planning
environmental assessment, aquatic and terrestrial ecology,
evaluation of land application, and impact analysis for a
variety of wastewater treatment and disposal projects.

Allan L. Udin -~ Sanitary Engineer

B.S. and M.S. in Civil Engineering from Montana State University.
Fourteen years experience in water and wastewater treatment
facility planning, design, and operation. Projects have in-
cluded water treatment and storage facilites, water transmission
lines, water master plans, wastewater facilities plans, design
of conventional and advanced wastewater treatment facilities,
and plant operations consulting.
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Bahman Sheikh~0l~Eslami, Ph.D. -~ Agricultural Scientist

Ph.D. in Soil Science, University of California at Davis. Fourteen
years experience in water management system planning, pollution
control, and related environmental planning and design,

Preparation of Environmental Impact Statements on wastewater
projects, land application, and area~wide sewage plans. Analy-

sis of the impacts to agriculture of irrigation with reclaimed
wastewater.

Tipton and Kalmbach

Harold F. Bishop ~ Vice President

B.S. Civil Engineering University of Utah. Responsible for inves-
tigation and design of water resource projects, including de-
tailed investigations of water rights, irrigation requirements,
design of drainage facilities and hydraulic structures, feasi-
bility reports and flood studies. He has served as Project
Engineer on numerous water rights studies and has testified

as an expert witness on water matters in various water courts

in Colorado and in Jefferson County District Court. Over 50
percent of his work has been with water rights and consulting
services to irrigation ditch companies.
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APPENDIX A

DESCRIPTION OF THE EXISTING ENVIRONMENT

THE STUDY AREA

The proposed Northglenn plan affects a large geographical area
north of the Denver metropolitan area. Included are the facilities
for water supply, wastewater convevance and treatment, urban storm—
water collection, and augmentation elements of the various options.

The key hydrologic features and political jurisdictions of concern
in the Study Area are illustrated in Figure A-1,

Illustrated in Figure A-2 are the significant physical and land
use features pertinent to this document (oversized - back of report).

COLORADO WATER RIGHTS AND ADMINISTRATION (1)

Colorado has a complex system of water administration and use.
The system evolved from a mining and agriculturally based economy
in which the demand for water often exceeded the supply. Because a
major portion of the state's water is derived from melting snow high
in the mountains, it i1s not distributed equally in either time or
place.

In Colorado, the use of surface water, including underground
water tributary to the surface system, is administered by the State
under the Appropriation Doctrine. The State Constitution protects
the right of water users to appropriate the waters of natural streanms
according to a "first in time, first in right" doctrine, limited only
by the amount of water physically available to those able to put it
to beneficial use without waste. Colorado was admitted to the Union
in 1876, and at that time officially declared the Appropriation
Doctrine to be the sole basis for the allocation of state waters.

Administration

The responsibility for water administration and control in Colorado
is divided between the State Engineer, under the Division of Water
Resources of the State Department of Natural Resources, and the Water
Court. The State Engineer has jurisdiction to administer, distribute,
and regulsate the waters of the State. The Water Court has jurisdiction
over matters which are specified by statute to be heard by the water
judges in the state district courts within their respective divisioms.
Matters decided by the Water Court include determination of amounts
and priorities on applications for new water rights, and findings of
diligence in the perfection of conditional water rights. Also, the
responsibility of the Water Court is the determination of rights with
respect to proposed changes of water rights and plans for augmentation.

Diversions are regulated on the basis of priorities decreed by
the Courts, generally in the order in which the water was first appro-
priated and put to beneficial use. A water right with an early appro-
priation date takes precedence over rights with later dates. Court
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decrees also specify the permitted magnitude of diversion in terms
of rate of flow for direct diversions and by volume for storage
rights. A senior appropriator (i.e. one with an early date, whose
right is not satisfied by the flow at his headgate) may call for
water that is being diverted by a junior right upstream. This
system of appropriation and administration thus determines the legal
availability of water at a given location on a stream,

There are two categories of water rights which are defined by
the time lag between divession and use. Direct flow rights are
for water diverted from the stream to a ditch and put to use more
or less immediately. Storage rights are for water diverted from
the flow of the stream and stored in a reservoir. This water is to
be released for use at some later time, within the same year or in
a subsequent year. Diversion for a storage right may be either for
a reservoir off the stream channel from which it was diverted, or it
may be for an on-channel reservoir.

The consumptive use of a crop is defined as the sum of two things;
1) transpiration, which 1s water entering crop roots and used to
build tissue or is passed through the leaves of the crop into the
atmosphere, or 2) evaporation, which is water evaporating from ad-
jacent soil, water gurfaces or from the surfaces of leaves of the
crop (2).' Because there is not enough rainfall to meet the water
requirements of most crops in the Denver area, irrigation water
from surface or groundwater supplies is needed to promote full crop
growth and development.

Not all the water diverted is actually consumed in use, and
the portion which returns to the stream and is available to downstream
appropriators is known as return flow. The amount of consumptive use
varies with the type of use and method of application. For irrigation,
consumptive uge ranges from 40 to 60 percent of diversions. Domestic
and municipal consumptive use ranges from 5 to 40 percent while power
generation and placer mining result in virtually no consumptive use.

Shallow ground water that is hydraulically connected to the surface
system is defined as ''tributary" water, and is also administered
under the priority system. To protect the right of tributary wells
to pump, 1t is necessary to adjudicate their priorities in the same
manner as a surface appropriation.

Changes and Transfers

In Colorado, water rights are treated as real property and may
be purchased or sold separately from the land to which they may be
appurtenant. Water rights may be transferred from one location to
another and the use to which the water is put in some cases may be
changed. The principles governing such transfers and changes have
been stated by the courts in Colorado, subject to certain conditions
which relate primarily to protection of other appropriators from
injury due to the change. Junior appropriators have vested rights
in the continuation of stream conditions as they existed at the time
of their respective appropriation. Mere ownership of a water right,
however, does not mean that it is valuable and can be transferred
or its use changed.
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Augmentation Plans

The Water Right Determination and Administration Act of 1969
provides a means whereby complex water use projects and proposals
can be reviewed by the court and a decree of approval granted.

The technique is called a Plan for Augmentation and provides for

legal recognition of total water supply systems. This proposal
requires the application of the augmentation plan procedures in

order to develop a reliable water supply for Northglenn's municipal
use. In using water rights that have historically been used for
irrigation to provide a municipal or industrial supply, special
problems are sometimes encountered. These problems derive from

the requirement that when a water right is changed there must be

no injury to junior appropriators, and the fact that a municipal

water supply is a year round use and must be highly dependable.

To protect other appropriators on a stream, it is generally neces-
sary to limit a change in use of a direct flow irrigation water

right to the period of time that it was historically used beneficially.
This means that it can provide water only during the irrigation season
and not during the winter months. Water for winter use generally
must be provided from reservoir storage by obtaining a new appro-~
priation or by exchange. Storing a portion of the historic irri-
gation consumptive use during the time when it is legally available
for later release to the stream to cover winter depletions is one
method of exchange.

MEASUREMENT OF WATER

There are two types of units commonly used in this report to
define water measurement. These are units of volume and units of
discharge. The unit of volume commonly employed in irrigation
practice is the acre~foot. An acre-foot is defined as the quantity
of water required to cover one acre of land to a depth of one foot,
or 43,560 cubic feet (3). There are 325,900 gallons in one acre-foot.

Discharge, or the rate of flow, is defined as the volume of
water that passes a8 particular reference section in a unit of time.
The units of discharge commonly used are gallons per minute (gpm)
and cubic feet per second (cfs). Ome cfs is equivalent to 449 gpm.

The miners inch, or inch, was originally used in hydraulie
mining and irrigastion in the Western United States and is still commonly
used in many areas. The use of this unit leads to confusion because
the definition varies between states. In Colorado, ome inch is the
quantity of water which will flow through an orifice one inch square
under a head of 5 inches. One Colorado inch is equal to about 12 gpm
and 38.4 inches equals one cubic foot per second. Many ditch companies
use the term "inch" to define the proportionate share of water in the
diteh to which users are entitled. In this case the value of an inch
varies with the amount of water actually in the ditch.
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WATER RESOURCES IN THE STUDY AREA

Historically, the major use of water in the South Platte River
Basin was by agriculture. While this is still the case, urbanization
of the metro-Denver area and other areas throughout the region have
taken lands out of crop production/agricultural use. As urbaniza-
tion continues, additional lands will be taken out of production
due to development pressures and the economic difficulties facing
farmers in an urbanizing environment.

The South Platte River and its tributaries in the Denver area
are fully appropriated. Water is available to junior appropriators
only during periods of flood runoff. A new direct flow water right
would not be a dependable or reliable source. Because the Denver
metropolitan area continues to grow and water needs increase, it is
necessary to look to various means to meet these new demands.

Storage is one method of increasing water availability through
more efficient uge of existing water supplies. Any new storage
appropriation in the South Platte Basin will be junior to the pro-
posed Narrows Project on the South Platte River in eastern Colorado,
and the amount and frequency of water availability to the new
facility would have to be carefully analyzed. In addition, there
are many public and environmental concerns relating to storage which
currently make other alternatives more desirable in terms of economic
feasibility.

Transbasin water is another source of new water. This is an
expensive means of water development, both in terms of facility con~
struction and potential environmental impact on the basin of origin.
Any new transbasin water project can be expected to take many years
to develop.

A third water source is nontributary groundwater. Under current
state administration policy, the amount of such water available for
use depends upon the amount of land owned or controlled by the appli~
cant. This concept is now being tested in court with the argument
that nontributary ground water should be subject to the Appropriation
Doctrine. Complete dependence on a nontributary ground water supply
for a municipality is questionable, given the potential for limited
useful life of the ground water aquifer.

The final source of water for municipal development is through
acquisition of existing water rights and changing them to the new
use. At the present time this is generally the easiest and most
economical way to develop a water supply. Since agriculture uses
about 95 percent of the water available in Colorado, it is s prime
source for water acquisition. When agricultural water is acquired
for a municipal system, the lands historically served are usually
taken permanently out of production.

WATER SUPPLY SOURCES FOR NORTHGLENN

While the Northglenn plan incorporates some water from all of
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the sources mentioned previously, the biggest potential impact

is on agriculture in the South Platte River Basin as it provides

the most convenient and economical source of water for a municipal
development. The significant feature of Northglenn's plan, however,
is that a portion of the water used will be borrowed from agriculture,
treated, and returned for agricultural use, thus mitigating at

least some of the adverse impact to agriculture.

Northglenn's Water Sources

Northglenn's proposed raw water supply is based upon the yield
from ownership or share owmership of water rights in the following:

a. The Standley Lake division of FRICO through direct owmer-
ship of shares;

b. The Standley Lake division of FRICO through the exchange
proposal;

c. The Berthoud Pass Ditch, & transmountain ditch historically
used as an irrigation supplement by FRICO;

d. Nontributary ground water beneath the City of Northglenn;

e. The Farmers Highline Canal historically used for agricul-
tural irrigation in the area north of Clear Creek through
share ownership in the Farmers Highline Canal and Reservoir
Company; and

f. The Church Ditch also historically used for agricultural
irrigation north of Clear Creek through share ownership
in the Golden City and Ralston Creek Ditch Company.

A key feature of Northgleun's plan is the agreement with FRICO
allowing Northglenn to borrow from Standley Lake the difference
between their municipal water requirement and the amount of water
Northglenn can provide under their own ownership. Any water so
borrowed 1s returned with a 10 percent bonus to the Bull Csnal users
under the Standley Lake system for agricultural use. Northglemnn has
expressed their intention to continue irrigating those lands in FRICO
they have purchased for water acquisition purposes subject to the
availability of water. 1In a dry year, for example, all water would
be needed by the City and there would be no excess water.

A description of the various raw water sources follows:

Standley Lake: The Standley Lake divigion is one of four main
divisions of FRICO. The system serves & total area of slightly more
than 15,000 acres and there are currently 2,373 outstanding shares
of stock (2). As of August 1979 the cities of Westminster, Thornton
and Northglenn owned or controlled 923 shares or 39 percent of the
stock (4). The total capacity of Standley Lake is 42,000 acre~feet;
however, FRICO has the use of ounly 20,000 acre~feet and, after the
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cities' share ownership is claimed as stipulated in the four-way
agreement, there are only 12,220 acre~feet available for other
shareholders. Due to the water acquisition policy of these cities,
the shares owned by the citiles are constantly increasing. The
water rights associated with Standley Lake are listed below (5):

a. The Standley Reservoir in former Water District No. 2, for
940.36 acre-feet of water for irrigation purposes from
Woman Creek with an appropriation date of September 1, 1869,
decreed on August 2, 1918.

b. The Kinnear Ditch in former Water District No. 2, for 40.47
cubic feet of water per second for irrigation purposes
from Woman Creek with an appropriation date of September 1,
1869, decreed on August 2, 1918.

¢. The Kinnear Reservoir 1lst Enlargement in former Water District
No. 6, for 49,488 acre-feet of water for irrigation purposes
from Coal Creek with an appropriation date of March 4, 1902,
decreed on June 21, 1926.

d. The Croke Canal in former Water District No. 7, for 1056.00
cubic feet of water per second (conditional) for irriga-
tion and domestic purposes from Clear Creek with an appro~-
priation date of March 4, 1902, decreed on May 13, 1936.

e. The Croke Canal in former Water District No. 7, for 944.00
cubic feet of water per second for irrigation and domestic
purposes from Clear Creek with an appropriation date of
March 4, 1902, decreed on May 13, 1936.

f. The Standley Lake Reservoir in former Water Digtrict No. 7,
for 32,361 acre-feet of water for irrigation and domestic
purpogses from Clear Creek with an appropriation date of
March 4, 1902, decreed on May 13, 1936.

g. The Standley Lake Reservoir in former Water District No. 7,
for 16,699 acre~feet of water (conditional) for irrigation
and domestic purposes from Clear Creek with an appro-
priation date of March 4, 1902, decreed on May 13, 1936.

h. The Standley Reservoir Ditch in former Water District No. 6,
for 26.47 cubic feet of water per second for irrigstion
purposes from Coal Creek with an appropriation date of
May 20, 1872, decreed on June 2, 1882,

i. The Standley Reservoir in former Water District No. 6,
for 940.00 acre~feet of water for irrigation purposes from
Coal Creek with an appropriation date of September 1, 1869,
decreed on December 19, 1900.

j. The Standley Lake Enlargement in former Water District No. 6,
for 18,000 acre~feet of water (conditional-abandoned) for
irrigation purposes from Coal Creek with an appropriation
date of December 31, 1929, decreed on September 28, 1953.
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k. The Berthoud Canal Tunnel in former Water District
No. 51 (Pivision 5), for 53.40 cubic feet of water per
second for irrigation purposes from the Fraser River with
an appropriation date of June 30, 1902, decreed on August 3,
1911. The ditch generally operates between May and September.

Church Ditch: The Church Ditch (Golden Ralston Creek and Church
Ditch Company) is a carrier ditch company whose physical facilities
and water rights are primarily owned by FRICO (6). There are a
total of 5,710.64 inches in the ditch of which Northglenn owns the
right to purchase 415.205 inches of water. The source of supply is
Clear Creek and the water rights are detailed in a copy of the
Change of Water Rights Application in Appendix D. FRICO owns 29
percent of the total inches in the ditch and has in the past diverted
water to Standley Lake when not required for operational purposes (6).

Farmers Highline Canal: The Farmers Highline Canal diverts from
the north bank of Clear Creek. In addition, the ditch has rights in Big
Dry Creek, Ralston Creek and Leyden Creek. The water rights are
listed in a copy of a Change of Water Rights Application in Appendix
D. Northglenn owns 7.7125 shares out of 1094 shares in the ditch.
Northglenn can take the water into Standley Lake or can take it
directly to the city for park irrigation.

Nontributary Ground Water: Northglenn has filed applications
to construct deep wells for a total of 2300 acre-feet of nontribu-
tary ground water from the Laramie~Fox Hills and Arapahoe aquifers
underlying the City. With the exception of Arapahoe Well No, 7,
the State Engineer denied the permits. Under current water admin-
istration policy, the amount of water available from nontributary
sources ip based on surface land ownership, and Northglenn currently
claims ownership or contrel of sufficient land to yield 650 acre~
feet of water per year. It is Northglenn's position that it is
not practical or economically feasible for any individual or group
of individuals within the City to develop his own deep well supply
and the full 2300 acre~feet per year underlying the City should be
available to the City for development. The matter is currently
pending with the Water Court.

REPLACEMENT WATER

Under terms of the agreement with FRICO, Northglenn must return
the total amount of water borrowed for use of the City plus a 10
percent bonus. In addition, evaporation from the reservoir con-
structed to hold the water until released to the Bull Canal system
must be included in the total replacement water requirement. The
primary replacement water source will be treated wastewater from
Northglenn. Included in the Northglenn replacement program is
wastewater from an enclave of Thornton and all sewer line infil~
tration from the collection system. .

A second source of replacement water is urban storm runoff in
Grange Hall Creek which will be captured and diverted for treatment
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at the sewage plant. Northglenn has junior (1971) water rights
for storm runoff from the city (7). The diversiom will occur at a
planned 30 acre-foot detention pond on Grange Hall Creek near the
eastern edge of the City.

The third source of replacement water which may be required
under certain dry year conditions is a planned well field located
near the South Platte River, which will pump tributary water from
the South Platte to a pumping station located near the Grange
Rall Creek detention pond and to the Bull Canal Reservoir site.
Northglenn plans a total of five wells to provide supplementary
water for replacement purposes, but a specific site for the tribu-
tary well field has not yet been specified.

WATER QUALITY

Water Quality Criteria

The proposed Colorado stream water quality criteria (8) were
used to assess the existing water quality. Criteriaz for water
supply, recreation, and agriculture were used. The pertinent
criteria for these uses are presented in Table A-~1,

Surface waters suitable for a water supply are defined as
follows:

"Waters which after receiving approved disinfec-
tion such as simple chlorination or its equivalent
or which after receiving standard treatment (defined
as coagulation, flocculation, sedimentation, fil-
tration and disinfection or its equivalent) will
meet Colorado drinking water regulations and any
revisions amendments, or supplements thereto.” (8)

Recreational water is separated into Class I and Class II by
the State of Colorado. These are defined as follows:

Class I - "These surface waters are suitable or
intended to become suitable for prolonged and inti-
mate contact with the body or for recreational
activities when the ingestion of small quantities
of water is likely to occur. Such waters include
but are not limited to those used for swimming." (8)

Class II ~ "These surface waters are suitable for
recreational uses on or about the water which are
not included in the Class I category."

Agricultural waters are defined as:
"These waters are suitable or intended to become
suitable for irrigation of crops usually growm

in Colorado and which are not hazardoue as drinking
water for livestock."
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TABLE A-1

WATER QUALITY PARAMETERS AND CRITERIA

Use

R

Category Parameter

Water Supply
Cl

Recreation
ass 1 Class II

Agricultur€

Physical °¢c

5.0 - 9.0

Temperature,

pH, units

Dissolved Oxygen,
wg/1

Alkalinity, mg/l-
CaCo03

Color

Turbidity, TU

TDS, mg/l

TSS, mg/l

VS, mg/l

Settleable solids, mg/l

Hardness

Conductivity, mmhos

6.5

aeroblc aer

free from free

Nutrients/
Organics Phosphate, mg/l
Phoephorus
Ortho-phosphate, mg/l
Nitrate~N, mg/l
Nitrite~N, mg/l

CoD, mg/l

BOD, mg/l

Organic Nitrogen, mg/l
TKN

Total Coliform, #/100 ml
Fecal Coliform, #/100 ml 2000

Ammonia-N, mg/l 0.5
Fluoride, mg/1*
Cyanide, mg/l
Aluminum, mg/l
Arsenic, mg/l

Cadmium, mg/l
Chromium, mg/1

Copper, mg/l

Iron, mg/l (dissolved)
Lead, mg/l

Magnesium, mg/1l
Manganese, mg/l

(dissolved)

Molybdenum, mg/l
Selenium, mg/l

Zinc, mg/l

10

Biological
Toxics

0.2

-

0.05
0.01

Metals

5.0
Inorganic

Minerals Chloride, mg/l 250
Sodium, mg/1
Sulfate, mg/l
Calcium, mg/l

Boron, mg/l

250

on annual average of the
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- 9.0

obic aerobic aerobic

from

from

free free from

0.75

maximum daily air temperature,



Exigting Water Quality

Water quality and quantity underlie the major issues of the
Northglenn plan. The quality of water can effect both agricultural
productivity and public health. Within the Northglenn~FRICO area
quality data exist on several bodies of water. To facilitate the
evaluation of these data the various waters have been segregated
into two hydrologic systems. The Clear Creek system includes
Clear Creek, the Church Canal, the Croke Canal, the Farmers
Highline Canal, Allem Ditch, and Standley Lake. The Big Dry
Creek system includes Big Dry Creek and the Bull Canal (see
Figure A-3).

In order to effectively present the existing water quality
data of the two systems stream profiles are used. A profile is a
graphic representation of a system with river miles a8 the hori-
zontal axis and parameter concentration as the vertical axis. The
principal rivers and canals are illustrated on each profile map.
The profile maps are used to display mean and maximum/minimum
values of each parameter at each station. The number of events
comprising each sample set is also presented. Water quality pro-~
files for nitrate and fecal coliform concentrations for the Clear
Creek and Big Dry Creek systems are presented in Figures A-4 through
A-7.

The utility of water quality data is dependent, in part, upon
the number and frequency of samples that are collected. The data on
Clear Creek are the most comprehensive, while the Bull Canal data
are of questionable value since only one sample set is available
for analysis.

The existing water quality data base is a compilation of in-situ
parameter concentrations for 40 constituents measured at 22 stations.
The existing water quality dsta base is summarized in Table A~2.

Physical Parameters

Water quality criteria are proposed for three of the twelve
physical parameters/constituents that have been monitored. Of the
three only pH has numeric criteria, 5.0-9.0 and 6.5-9.0 for water
supply and Class I, recreation, respectively. The mean pH values
reported in the Clear Creek system and the Big Dry Creek system
range from 7.7 to 8.3, well within the criterion range.

Concentrations of color, turbidity, suspended solids, volatile
solids, settleable solids, hardness, and conductivity in Clear
Creek and Big Dry Creek appear to be influenced by wastewater dis-
charges into these waters and possibly by seasonal variations.

Nutrients[Organics

A total of nine parameters in this category have been monitored.
The water supply and agricultural criteria for nitrate are 10 mg/l and
100 mg/1l, respectively. The nitrite criteria for water supply and
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8tT

Parameter

Temperature, °c
pH, Units
DO, mg/l
Alkalinity, mp/l)
Color, units
Turbidity, O
™5, wmg/l
1SS, mg/l
TS, mg/t
Set Solids, mg/l
Hardness
Conductivity,
mohos
Phosphate, mg/l
Phosphorus, wmg/l
Ortho~Phosphate,
mg/l
Nitrate, wg/d
Ritrite, mg/l
con, wmgfl
80D, mp/l1
TN, wg/l
Total Coliform,
4/100 m1
Fecal Coliform,
#/100 ml
Avmonia, mgfl
Fluoride, mp/l
Cyanide, mg/l
Alvminom, =g/l
Argenic, mg/l
Cadmium, wg/l
Chromfum, mg/1
Copper, wg/1
Iron, mg/l (diss)
Lead, mp/l
Hagnesium, ag/l
Mangenese, mg/l
digsolved

Holybdenun, mg/l
Selenium, =g/l
Zine, wg/l
Chloride, mg/1
Sodium, mgf)
Sulfate

Calcium, wg/l
Boven, mgfl

lR.!!. ~ No Data

2

Criteria based on annuwal average

TABLE A-2

SUMMARY OF EXISTING WATER QUALITY

CRITERIA RANGE OF MEAN VALUES REPORTED
WS Rec I Rec IY Ag Clear Cr. Croke Cnl  Church DPtch  Farmers Hghln  Allen Dich  Standley Lake Big Dry Cr

- ~ - -~ 8.31-12.9 10.6~14.9 8.1 10.9 18.4 10.8-14.3 7.4-9.9
5-9 6.5-9.0 - - 7.8-8.2 7.8 7.9 8.0 B.D 7.9-B.3 7.8-8.1
———————— aerobic—---—- 10.7-10.% 7.2 7.9 7.4 6.7 5.3-6.3 7.5-8.0

- - - - 36.0-174.5 6B.6-114.7 47.6 51.2 51.5 79.1-84.3 177.0-218.9

- - - R.D. 30.5-52.2 37.1 43,4 35 6.3-38.2 17.0-64.0

- - - - 12.0-31.4 11.6-20.1 B.7 25.3 28.9 3.9-44.4 7.0-41.1

- - - - 22,2-67.2 263-368 163 187 169 203-327 300-843

- - - - R.D. R.D. N.D. N.D, R.D. N.B. 39-80D

- - - -~ R.D. R.D. N.D. N.D. N.D. N.D, 11-23

- - - -  0.12-1.0 N.D. N.D. N.D. N.D, N.D. 0.1-0.26

- - - - 96-199 128-13& 83.5 89.4 74.8 111-119 253-365

- - - - 0.2-0.7 R.D. K.D. N.D. N.D. N.D. N.D.

- - - - 0.14-2.95 0.52-1.32 6.22 0.49 0.03 0.08-0.12 0.18-3.64

- - - -  0.09%-1.02 R.D. N.D. N.D. N.D. N.D. R.D.

- - - - N.D. 0.29-1.00 .01 N.D. 0.08 ¢.08 0.05-3,34

- - W00 0.47-1.78 0.27-0.41 0.24 0.32 0.2 0.04 0.07-3.35
1.0 - - 10 0.007-0.14 0.006-0.01 0.01 0.002 0.0 0.005-0.01 0.02-0.56

- - - - 40.0 22.0-76.9 16.8 26.9 14.0 17.4-27.0 35.5-55.1

- - - - 2.2-7.8 N.D. N.D. R.D. R.D. N.D. 2.5-10.1

- - - - 3.5-5.8 N.D. R.D. N.D. N.D. N.D. 1.7

- - - ~ 1149-63,000 591-13,000 91 412 1710 14-28 4418644
2000 200 2000 ~  §24-21,000 R.D. N.B. H.D. N.D, N.D. . 30-133

0.5 -~ - - 0,22-2,46 0.21-0.35 0.28 0.17 0.0% 0.11~0.22 0.19-5.4%

0.69-0,.79 ©.87-0.97 0.69 0.90 0.54 0.69-0.7& 0.7-1.39

0.2 - - 0.2  0.0-0.0609 N.D. N.D. R.D. N.D. N.D. N.D.

- - - - 0.0-0.0024 N.D. R.D. N.D. N.D. N.D. N.D.
0.05 - - 0.1 0.0-0.0007 N.D. N.D. N.D. N.D. N.D. N.D.
0.01 -~ ~ 0.0! 0.0001-0.0005 N.D. R.D. N.D. R.b. N.D, N.D.
0.05 ~ - 0.1 0.0-0.0038 N.D. N.D. N.D. ®.D. N.D. N.D.

1.0 - - 0.2 0.009-0.046 R.D. ¥.D. N.D. N.D. K.D. N.D.
0.3 - - -  0.71-0.91 0.87~1.2 1.3 1.8 2.6 0.18-2.08 0.05-1.68
0.05 - - 0.1 0.007-0.019 N.D. R.D. N.D. N.D. N.D. 0.03-0.02
- - - ~ 8.5~12.4 K.D. N.D. N.D. N.D. N.D. N.D.
0.05 - 0.2 0.31-0.68 0.55-0.65 0.9 1.2 a.6 0.12-0.55 0.05-7.0
- - - ~ 0.032-0.13 0.20 0.4 0.39 ¢.02 N.D. N.D.
0.01 - 0,02 0.,00010.0013 N.D. N.D. N.D. N.D. K.D. N.D.
5.0 - - 2.0 0.08-0.55 n.D. N.D. N.D, N.D. N.D. 0.04-9.09
250 - - ~ 10.0-49.9 B.8-29.6 3.8 3.7 5.4 8.9-10.2 11-47.5
- - ~ ~  15.2-74.4 n.D. n.D. N.D. N.D. N.D. 33-240
250 - - - 68.0-143.0 N.D. 76.0 N.D. N. N.D. 75-435.2
- - - ~  67.6~147.9 32.8-42.7 21.5 23.1 21.4 37.2-38.6 N.D.
- - - 0.75 0.03-0.17 R.D. H.D. N.D. K.D. N.D. N.D.

of the maximum dafly air tewperature.

" Bull Canal
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agriculture are 1.0 mg/l and 10 mg/l, respectively. The agricul-
ture and water supply nitrate criteria have not been violated in
either the Clear Creek system or the Big Dry Creek system. Ni-
trate and nitrite mean concentrations increase below wastewater
treatment plants but do not exceed criteria.

The remaining parameters exhibit similar trends of increasing
concentrations below treatment plants.

Biological Parameters

Coliform bacteria are organisms that indicate the possible
presence of disease causing organisms such as pathogenic bacteria,
virus, worms, and protozoas. The use of total coliform as an
indicator of pathogenic organisms has a long history. However,
there is variable correlation of total coliform content with con-
tamination by excreta. Fecal coliform is a more specific indicator
of warm-blooded animal contamination. This is substantiated through
examination of the excrement from other warm~-blooded animals which
indicates that fecal coliformscontribute to 93 percent of the total
coliform populations. Fecal coliform criteria for a raw water
supply and for Class I and Class II recreation are 2000/100 ml,
200/100 ml, and 2000/100 ml, respectively.

Total coliform concentrations in Clear Creek increase down~
stream. Mean total coliform concentrations range from 1149/100 ml,
above Golden, to 62,939/100 ml near its mouth. Increases in the
lower stream segment are believed to be, in part, a result of
wastewater discharges. Canals taking water out of Clear Creek
have mean total coliform densities at their headgates that range
from 91/100 ml to 12,992/100 ml. Standley Lake has mean concen-
trations below 30/100 ml throughout its profile.

Mean concentrations of total coliform in Big Dry Creek range
from 441/100 ml to 8644/100 ml. The Broomfield wastewater treat—
ment plant discharge appears to increase concentrations.

Mean concentrations of fecal coliform in Clear Creek increase
significantly as the stream passes through Denver. Mean con-
centrations increase from above Golden (424/100 ml) to the mouth
(21,000/100 ml). These values exceed all criteria. No fecal
coliform data are currently available for the canals or Standley
Lake. (See Figure A-6.)

Mean fecal coliform concentrations in Big Dry Creek above
and below the Broomfield treatment plant are about 50/100 ml. Con~
centrations below the Westminster treatment plant indicate con-
centrations decrease downstream. Mean concentrations in the Big
Dry Creek and Bull Canal are below the Class I recreation criterion
of 200/100 ml. (See Figure A-7.)
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Toxic Parameters

The water supply criterion for ammonia is 0.5 mg/l. Viola-
tions of this value are noted in the lower segments of Clear Creek.
This is partly the result of wastewater treatment plant discharges.
Ammonia concentrations in Big Dry Creek below the Broomfield
treatment plant violate the criterion but values in the Bull Canal
do not.

The water supply and agricultural criterion for cvanide is
0.2 mg/l. This value is exceeded near the mouth of Clear Creek.
No other toxic contaminants are present in toxic concentrations
in the system. '

Metals

Data for arsenic, cadmium, chromium, copper, and selenium
are currently only available in Clear Creek. Data for zinc and
lead are available for both the Clear Creek and Big Dry Creek
systems. Mean concentrations of all of these parameters are below
their respective criterion.

Water supply criterion (0.05 mg/l) for manganese are for
dissolved, while the agriculture criterion (0.2 mg/l) is for total.
Data are for concentrations of total manganese. The agriculture
criterion is violated at all monitoring stations in the Clear
Creek system. Only one station in the Bull Canal exceeded the
agriculture criteria.

Inorganic Minerals

Inorganic minerals for which data are currently available
include: chloride, sodium, sulfate, calcium, and boron. Water
supply criteria have been recommended for chloride (250 mg/l) and
sulfate (250 mg/l) while agriculture criterion are recommended
only for boron (0.75 mg/l).

Chloride concentrations in both the Clear Creek system and
the Big Dry Creek system are well below criterion limits.

Sulfate criterion is exceeded in Big Dry Creek at five
stations. Mean concentrations at these stations range from 273 mg/1
to 435 mg/l.

Boron data are currently only available in Clear Creek. Mean
concentrations are below the agriculture criterion of 0.75 mg/l.

Radionuclides
Radionuclides have been monitored in Standley Lake sediment
to determine if contamination by emissions from Rocky Flats Plu-

tonium Plant has occurred (19). The primary parameter of concern
to the study was plutonium 239.
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The Colorado water quality standards (8 ) state that, "the
radioactivity of surface waters shall be maintained at the lowest
practicable level and shall, in no case, except when due to
natural causes, exceed the latest federal drinking water standard."

Taken collectively, the plutonium-239 results for sediment
samples collected from Standley Lake did not indicate any discern-
ible contamination.

Standley Lake is within the'Area of Concern" as defined by
the Colorado Department of Health. Areas of concern are downwind
of the Rocky Flats Plant where exposure risks would be the greatest
during a radiation emergency. EPA requires the development of a
notification mechanism for existing and prospective residences who
would be effected by an emergency condition at Rocky Flats, based
on the State Radioclogical Emergency Response Plan including the
grantees role in carrying out prescribed protective actions. (See
Chapter 5).

Conclusion

The existing water quality data for the Clear Creek and Big
Dry Creek systems has been evaluated in terms of compliance with
water quality criteria for water supply, recreation and agriculture.
The quality of water in irrigation canals seems to remain rela-
tively constant throughout thelr reaches. Conversely, maintenance
streams such as Clear Creek and Big Dry Creek have fluctuating water
quality. This situation is a result, in part, of wastewater treat-
ment facilities discharging into the main streams, while irrigation
canals receive limited pollutant contributions from urban areas.

Data on the Bull Canal are limited to one sample. Supplemental
monitoring has occurred but these data were not available at the
time of this report. From the limited data, water quality in the
Bull Canal is of a relatively good quality.

Manganese and BOD are parameters of interest in this analysis
because the concentrations in the Bull Canal appear to be related
to the Broomfield wastewater treatment plant. The differences in
concentration in the Bull Canal and Big Dry Creek are probably a
result of different monitoring periods. It is thought that
additional monitering of the two streams would correlate water
quality in the headwaters of the Bull Canal more closely to the Big
Dry Creek water quality and influence from Broomfield.

Two parameters are of special concern to this assessment, fecal
coliform and nitrates. Fecal coliform is an indicator of possible
health risks. Nitrates can create problems for water supplies
and nitrogen sensitive crops. Existing water quality data in the
Bull Canal indicates these parameters are below their criterion
limits. However, fecal coliform concentrations in Big Dry Creek
and in Clear Creek increase below wastewater treatment plants.
Similarly, nitrate, nitrite, and ammonia-nitrogen concentrations
increase below wastewater discharges.
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AGRICULTURE IN THE STUDY AREA

Agriculture is an extremely important industry in the State
of Colorado, along the front range, and in the FRICO and lower
South Platte portions of the Study Area. Through urban encroach-
ment, land erosion, land policiea, or land development, Colorado
has lost six percent of its productive land in the last two
decades (9). Along the Front Range irrigated crop land has de-
creased from 700,000 acres to 660,000 acres from 1959 to 1978 (9).
In view of the potentially critical impact nationwide of the reduc-
tion in agricultural land, the current EPA policy 1s ". . . to
protect. . . . the Nation's environmentally significant agricul-
tural land from irreversible conversion to uses which result in its
loss as an envirommental or essential food production resource." (10)

To understand the implications of the proposed exchange of
reclaimed water for irrigation water, it is necessary to first define
the soils, irrigation practices, crops, and current productivity
of the agricultural lands in the Study Area.

Soils and Soil Productivity

The USDA Soil Comservation Service (SCS) has conducted
detailed soil surveys for the region. The soils survey for Southern
Weld County is, at present, unpublished (11, 12). The major soils
within the Study Area have a textural range from sandy loams to clay
loams, with minor areas identified as clays and sands. Solls of the
region generally reflect the tertiary and pleistocene sediments
at the eastern edge of the Rocky Mountain system, with minor
sediments derived from the Denver and Arapahoe Arkose formation.
Recent alluvium deposits occur along major stream valleys. Scils
can generally be grouped into the high terrace and elluvial fan
soils, 0ld terrace and plains soils, ridgecrest and slope soils,
upland soils, floodplain soils, and the sandhill area soils.

Soil fertility is naturally low within the survey area.
Nitrogen, and to a lesser degree phosphorus are needed for best
crop production in the irrigated areas. Zinc and Iron are the only
nutrients known to be deficient in many of the soils (11, 12). Most
irrigation water contains enough of the minor elements to meet the
annual requirements of commonly growm crops.

Soil capability classifications used by the SCS are inter-
pretive groupings made primarily for agricultural purposes. In
this classification the arable soils are grouped according to their
potentialities and limitations for sustained production of the common
cultivated crops. Thus, the most productive soils under irrigation,
have Class I capability ratings whereas those with limitations are
rated with higher roman numerals. Class I solile have few, 1if any,
limitations that restrict their use. Class II soils have some
limitations and Class III soils have moderate limitations which
reduce the choice of crops or require moderate conservation

practices. Class IV, Class V, and Class VI soils have limitations,

147



which make them generally unsulted for cultivation and limit their
use largely to pasture or range. Potential flooding, uneven topog-
raphy, excessive rock or tree cover, seasonal high water tables,
drainage problems, inadequate depth to bedrock, excessive slope,
and clay subhorizons are the reasons for poor ratings. The major
irrigated soils within the Study Area are identified as Class II
and Class III soils with minor areas rated as Class I, Class IV

and Class VI.

Irrigation Practices in the Study Area

All methods of irrigation are suited for the soils within
the Study Area, except where slope is a limiting factor. Furrow
irrigation is wmost common. ‘

Furrow irrigation is accomplished by gravity flow of water in
narrow channels fed by a head diteh. Water seeps inte the soils
from the sides and bottom of the furrows. Water is introduced
into each furrow by a siphon tube from the head ditch. Crops
commonly irrigated in the area are alfalfa, corn, sugar beets,
barley, and field beans.

Where slope is a limiting factor, contour ditches, corru-
gations, contour furrows, cross-slope furrows, and sprinklers are
used. Rotating boom—-type sprinklers are used in the Study Area
on limited acreages. According tc the Weld County Extension
Service (13) there is a trend to replace furrow irrigation with
sprinklers. The two major reasons for this trend are to increase
water application efficiencies and to decrease labor cost.

Cropping Patterus

The irrigated farmland within the Study Area produces a wide
variety of crops. The main crops are corn for grain and silage,
alfalfa, sugar beets, and field beans. A common cropping system
is a 3 to 4 year rotation of alfalfa followed by corn for grain, corn
for silage, sugar beets, small grains or field beans. This type
of rotation allows maximum use of available spil nutrients. Malt
barley is also grown on limited acreage within the Study Area.

Most of the corn grown in the area is used for feed at
commercial feedlots, farm feedlots, and dairies. Significant
numbers of sheep and turkey are raised on the feed crops grown
in the area (11). Sugar beets and malt barley crops are commonly
contracted by Great Western Sugar Corporation and Coors Brewery,
respectively.

A rotation of small grain and summer fallow is the main type
of farming on the non-irrigated acreage. Wheat is the principsal
dry-farm crop, but barley and sorghum are also grown.

In the 27 year period from 1950 to 1977, Colorado Agricultural
statistics (14) show an increase in the acreage planted in corn
and wheat. Barley, field beans, sugar beets, and sorghum have
gradually declined since 1950. However, during the same period of
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time yields per acre for all crops have increased. This may be
attributed to more efficient farm management practices and advanced
technology in agricultural practices.

Present Production and Yield

Production and yields for FRICO lands and lands along the
South Platte that might be removed from production due to the project
have been developed. Presented in Table A-3 are the estimated 1979
crop irrigated and nonirrigated acres in the FRICO Standley Lake
Division. Listed in Table A-4 are the estimated crop yields and
crop values for FRICO lands in 1979. The estimated value of crops
produced from irrigated lands within the FRICO Standley Lake Division
in 1979 is $2,164,000. According to recent information from FRICO,
Standley Lake releases for 1979 will be approximately 14,425 acre-
feet. Based on current farm headgate yields of approximately 60
percent of the release, the 1979 farm deliveries will be 8655
acre-feet. Therefore, the FRICO farmers gross productivity based on
water deliveries is estimated at $250 per acre-foot of water
delivered at the farm headgate.

Some of the options evaluated may result in the transfer of
some water rights from land near the South Platte River to the
FRICO Standley Lake Division to satisfy part of Northglenn's
requirement to return 110 percent of the water borrowed from FRICO.
Therefore, farm productivity along the South Platte lands that could
be affected has been determined. Presented in Table A-5 is &8 summary
of the crop values. The farm headgate delivery to these South Platte
lands is 3,192 acre-feet. The estimated value of crops produced
from irrigated lands near the South Platte in 1979 is $349,500. The
gross productivity of those specific lands along the South Platte
is therefore $109/acre-foot of water delivered to the farm headgate.

CLIMATE

The Front Range area around Denver is a transition area from
plains climate to the climate of the foothills. This area is
characterized as a high elevation continental, semi-arid climate.

Temperatures are typically moderate, with a mean monthly
temperature of 10.1°C (50.2°F). Ranges in extremes have been
recorded from ~35.58°C (~30°F) to 40°C (104°F).

Annual average precipitation for the region is 37 centimeters
(14.5 inches) with a large proportion of the rain falling from April
to September. Thunderstorm activity accounts for much of this
precipitation. Heavy thunderstorms in the foothills and plains areas
occasionally cause damaging floods. The area has a low relative
humidity which is a major factor in the areal potential evapo-
transpiration rate of 611 millimeters (24 inches). This amount is
nearly twice the average precipitation and is an indication of the
arid nature of the area. Periods of drought one to two years in
length are common in portions of Adams County (12).
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TABLE A-3

ESTIMATED DISTRIBUTION OF IRRIGATED
AND NON-IRRIGATED AREAS WITHIN
FARMERS RESERVIOR AND IRRIGATION CO., STANDLEY LAKE DIVISION IN 1979

AREA (ACRES)* PERCENTAGE OF TOTAL AREA

CROP IRRIGATED NON-IRRIGATED TOTAL IRRIGATED NON-IRRIGATED TOTAL
Corn (Grain/Silage) - 4,850 0 4,850 32 0 32
Alfalfa 1,970 0 ' 1,970 13 0 13
Spring Wheat 0 1,033 1,033 0 7 7
Winter Wheat 0 834 834 0 5 5
Barley 767 700 1,467 5 5 10
Sugar Beets A 606 0 606 4 0 4
Field Beans 152 o 152 1 0 1
Fallow 0 3,031 3,031 0 20 20
Dairy 0 62 62 0 1 1
Non~Agricultural 0 1,151 1,151 0 7 7
TOTAL 8,345 6,811 15,156 55 45 100

*Estimated from planimetering maps of cropping pattern in 1979 within Farmers Reservoir
and Irrigation Co., Standley Lake Division.
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TABLE A-4
ESTIMATED 1979 CROP VALUE

IN FRICO STANDLEY LAKE DIVISION

Crop Value3

Crop Yield Per A.cre1 1979 Market Value2 Crop Acres Irrigated Non-Irrigated

Alfalfa 4 ton $ 49.50/ton 1970 $ 390,000 $

Corn (grain) 100 bu 2.74/bu 33953 930,000

Corn (silage) 16 ton 18.31/ton 14553 426,000

Sugar Beets 16.6 ton 7 29.00/ton 606 290,000

Field Beans 27.5 bu 10.00/bu 152 42,000

Barley (irrigated) 42.5 bu 2.64/bu 767 . 86,000

Barley (non~1rrigated)‘ 16.5 bu 2.11/bu 700 : 24,000
Wheat (non-irrigated) 16.5 bu 3.76/bu __ 1867 116,000

10,912 $2,164,000 $140,000

lweld County County Extension Service.

2From Northern Feed and Bean, Western Alfalfa Corp, Farmers Marketing Association, Monfort Farms,
Coors Brewery, Great Wéstern Sugar Co.

3Assume 70 percent of corn to be harvested as grain and 30 percent as silage.
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TABLE A-5

ESTIMATED CROP VALUE-SOUTH PLATTE RIVER

IN 1979 DOLLARS

1979 Market Values2

Crop Yield Per Acre1
Alfalfa 4.2 tons
Corn (grain) 140 bu
Corn (silage) 13.8 tons
Sugar Beets 18.6 tons
Field Beans 23.6 bu
Barley (irrigated) 43.6 bu

49,50/ ton
2.74/bu
18.31/ton
29.00/ton
10.00/bu

2.64/bu

Crop Acres3

456

303

129

157

65

48

Crop Value
Irrigated

95,500
116,200
32,500
84,500
15,340

3,500

349,540

1Estimated historic yields based on current market value of crops and information provided by Colorado

Apricultural statistician, Lance Fretwell.

2Northetn Feed and Bean, Western Alfalfa Corp, Farmers Market Association, Monfort Farms, Coors Brewery,

Great Western Sugar Company.
3
Burlington Ditch-Wellington Reservoir System.

Wright-McLaughlin Engineers, Depletion Studies on the Fulton Pitch, Lupton-Bottom Dftch, and



Snowfall is genmerally not heavy, with most snow occurring
between November and April. The growing season, or frost-free
period is between April and September.

Wind data are summarized on the Annual Wind Rose (Figure A-8),
Generally, the winds are out of the south. Occasionally upslope
conditions prevail which follow the South Platte River drainage
from the northeast (15). Downslope conditions are more complex
but generally are from the northwest with some winds out of the
southwest. Local wind patterns will vary seasonally and diurnally.

GEOLOGY

Subsurface and geologic conditions are identified at the proposed
wastewater treatment facility and storage reservoir. Investi-
gations have been conducted at the proposed site (16, 17) sand re-=
viewed. The existing subsurface and geologic conditions are sum-
marized below:

Northern Adams County and southern Weld County are located
at the northwest edge of the Denver Basin. This region of the
basin is separated from the rest of the basin by the South Platte
River. The Denver Basin is a large north-south trending asym-
metrical, structured downwarp (18). The west side of the Basin
has been folded and faulted by the uplifting of the Front Range.

The bedrock geology of the reservoir site area consists of
the Dawson Group (Arapahoe Formation), the Laramie Formation, and
the Fox Hills Sandstone.

The Late Cretaceous, Arapahoe Formation has been eroded away
in this area with about 50 feet of the basal Arapahoe remaining (16).
Some locations in the area are void of the Arapahoe as a result of
faulting and erosion. This formation consists of interbedded sand-
stones and clay shales with occasional lenses of conglomerate.

The non-marine Laramie Formation (Late Cretaceous) underlies
the Arapahoe and is about 600 feet thick. This formation consists
of interbedded shales, siltstone, occasional sandstones and a few
localized coal beds. The top of the Laramie is an erosional asur-
face and is unconformably overlain by the Arapahoe Formation (16).

The Fox Hills Sandstone is the oldest of the three formatioms.
It is a8 Late Cretaceous marine deposit of sandstones and shales.
The top of the Fox Hills Formation is at a depth of about 650 feet.

Faults and Farthquakes

The historic seismicity and geclogic and tectonic history of
the area has been reviewed to evaluate earthquake susceptibility
(17). Faults in the area were formed with the deposition of the
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FIGURE A-8
ANNUAL WIND ROSE
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Laramie and Arapahoe Formations in Late Cretaceous time (16).
These faults are classified as not potentially active and are not
believed to present any danger of movement (16, 18).

However, the area is within the Denver Seismic Zone and is
therefore subject to influence by selsmic activity in the zone. The
Denver Seismic Zone does not colncide with & major fault zone and
surface fault ruptures have not been associated with historic earth-
quakes (17). This has resulted in the following conclusion (17):

"The Denver Seismic Zone is a potential source of
future earthquakes, however, judging from the lack
of major faults in the area, it is unlikely that
future earthquakes would exceed magnitudes greater
than 5.5 to 6.0 (Richter Scale)."

Because there is a potential for future earthquakes, design
features of any structure must account for earthquake atress. It
has been recommended that facilities related to the Northglenn plan
be designed for a maximum design earthquake that corresponds to a
Modified Mercalli Intensity of VIII (17), which corresponds to a
magnitude of between 6.1 to 6.7 on the Richter scale near the
epicenter. This earthquake is based on what is comsidered to be
a reasonable credible earthquake in the Denver earthquake zone.

ARCHAEOLOGICAL/HISTORIC RESOURCES

From February 28 to March 1, 1978, Dr. Dean Arnold, Department
of Sociology-Anthropology, Wheaton College, Illinois, conducted an
"Archeological Survey for the Area Affected by the Northglemn Water
Management Program.” At the conclusion of this survey, he deter-
mined that there were "no known significant archeological sites nor
cultural resources that would be destroyed or adversely affected
by the proposed project."

The only area of interest identified in this survey was an
"historic dump of recent period probably 1900-1940 A.D.," which
site was referred to as "5AM66." This site was located on the east
side of the right-of-way of York Road, approximately 50 meters
from the crest of the hill, in the general vicinity of the proposed
site for the Northglenn force main. To avoid any interference with
or impact on the 5AM66 site, the City of Northglenn has agreed to
locate the force main on the west side of York Road, well away from
that site. '

In addition, Northglenn agrees to include in all construction
contracts a provision requiring the contractor to halt construction
ghould any archeological artifact be discovered, and to notify the
City immediately. The City, in turn, will notify the State
Archeologist's office prior to authorizing the recommencement of
construction at the site. Should the State Archeoclogist's office
request time to examine the site prior tc recommencement of con~
struction, Northglenn will provide this opportunity.
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To summarize, the Archeological Survey has disclosed no
areas of significance in the vicinity of the Northglenn sewage
treatment facility. With respect to site 5AM66, the City will
relocate its force main to avoid any impact on that site. Finally,
the City will include in all construction contracts, a provision
to halt construction to permit evaluation and protection of any
artifacts with archeological or cultural significance.
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APPENDIX B

LITERATURE REVIEW OF PUBLIC HEALTH RISKS

Shuval has recently reviewed general wastewater reuse consi-
derations (1). He reported results of recent unpublished studies
in Israel indicating that poliovirus inocculated in sewage could be
detected in the sovil and on cucumbers seven days after irrigation.
These resultse, as well as others such as the cholera outbreak in
Jerusalem in 1970 (2), were attributed to irrigation with sewage
receiving only primary treatment without any disinfection. Aerosal
dispersion Btudies of microorganisms (3) also indicate the impor-
tance of treatment process and controls in order to reduce health
risks of water reclamation for irrigation.

The World Health Organization (4) suggests treatment processes
for various reuse options. These options are summarized in Table
B-1. Reuse of reclaimed water for irrigation of food crops, with
the indicated processes and proper disinfection, are felt to be
esgsentially free of health hazards. The key requirement is proper
disinfection which is defined as: 'the art of killing the larger
portion of microorganisms. . .with the probability that all patho-
genic bacteria are killed" (5). Chlorination of ordinary waste-
water usually does not kill all pathogenic organisms, especially
viruses. However, recent work at the University of California at
Berkeley (6) and at Pomona, California (7) indicates that virus
inactivation 1is possible throughin~depth filtration (to remove
micro~-particulates) and maintenance of a chlorine residual in the
effluent for at least two hours.

Based on the experience cited, it is clearly important to note
the conditions involved before relating them to the proposed North-
glenn project.

Waterborne Diseases and Qutbreaks

Many surveys on waterborne disease causing organisms have been
published (8, 9, 10, 11, 12 and 13). A summary list of diseases that
are potentially transmitted by food contaminated with wastewater and/
or fecal material is presented in Table B-2, Parasites that cause
hookworm, schistosomiasis and leptospirosis, which are tramnsmitted
from human wastes and are capable of penetrating human skin, are a
potential health problem to farm workers (8).

Viruses. A report by Taylor provides an overview of the virus
problems stating the types of viruses found in water and the diseases
they cause (13). Viral diseases that have been linked to sewage
include polio, menengitis and infectious hepatitis (11). The infec-
tious hepatitis virus has not yet been isoclated from any source media.
Information concerning infectious hepatitus is inferred from epidem~
iological data and other tests on human subjects (14).
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TABLE B-1

SUGGESTED TREATMENT PROCESSES TO MEET THE GIVEN HEALTH

CRITERIA FOR WASTEWATER REUSE2

Irripation Recreation Municipal Reuse
Crops Not Crops Eaten
for Direct Cooked;
Human Fish Culture Crops Eaten No Industrial Non-
b Consumption (B+F Raw Contact Contact Reuse Potable Potable

Health Criteria A+ F) or D+ F) (D + F) (B) (O + G) (C or D) (") (E)
Primary Treatment eoo cao 1Y) cao oo0o ooo coo coo
Seconﬁary Treatment ooo coco coo soo coo o00 vo00
Sand Filtration or ° ° 000 o 060 00

Equivalent Polish-

ing Methods
Nitrification o oo00
Denitrification oo
Chemical Clarifica- o oo

tion
Carbon Adsorption ° oo
Ion Exchange or

Other Means of

Removing lons c

o cco o voo0 o o000 [.X. X1

Disinfection

a Reproduced with the permission of the World Health Organization from Reuse of Effluents:

water Treatment and Health Safeguards. WHO Technical Report Series No. 517, Geneva, 1973.

b Health criteria:

nificant removal of bacteria,
D Not more than 100 coliform organisms per 100 ml in 80% of samples.

viruses.

Methods of Waste-

A Freedom from gross solids; significant removal of parasite epgs.

B as A, plus sig-

C as A, plus more effective removal of bacteria, plus some removal of

E No

fecal coliform

organisms in 100 ml, plus no virus particles in 1,000 ml, plus no toxic effects on man, and other drink-

ing-water criteria.

that lead to irritation of mucous membranes and skin.
esses marked 4,0, Will be essential.

In addition, one or more processes marked ,,

and further processes marked , may sometimes be required.

¢ YFree chlorine after 1 hour.

F No chemicals that lead to undesirable residues in crops or fish,
In order to meet the given health criteria, proc-
will also be essential,

G No chemicals



TABLE . B-2

DISEASES AND CAUSATIVE AGENTS TRANSMISSIBLE BY FOOD THAT HAS BEEN

CONTAMINATED BY WASTEWATER OR BY SOIL THAT CONTAINS FECAL MATERIAL (8)

\_

Disease

Agent

Bacteria®

Arizona infection

Bacillus cereus gastroenteritis

Cholerab
Clostridium perfringens
gastroenteritis

Enteropathogenic Escherichia

coli infection

Paratyphoid fever?

Pseudotuberculosis
Salmonellosis?
Shigellosisb

Typhoid fever® :
Yersinia gastroenteritis

Viruses

Adenovirus infection
Coxsackie infection
ECHO virus infection
Poliomyelitis

Reovirus infection
Viral hepatitisP

Winter vomiting disease

Arizona hinshawii

Bacillus cereus

Vibrio cholerae

Clostridium perfringens

Escherichia coli

(certain serotypes)
Salmonella paratyphi A

Salmonella paratyphi B

Salmonella paratyphi C

Salmonella sendai

Pasteurella pseudotuberculosis

Salmonella (over 1,500 serotypes)
Shigella sonnei

Shigella flexneri
Shigella dysenteriae

Shigella boydii
Salmonella typhi

Yersinia enterocolitica

Adenoviruses
Coxsackle viruses
ECHO viruses
Polioviruses
Reoviruses
Hepatitis virus A
Norwalk agent

Helminths
Ascariasisb : Ascaris lumbricoides
Trichiniasis Trichuris trichiura
Protozoa
Amebiasisb Entamoeba histoyltica
Balantidiasis Balantidium coli

Coccidiosis (Isospora infection) Isospora belli, I. hominis
Dientamoeba infection Dientamoeba fragilis
Glardiasis Giardis lamblia

S————

@ Other enteric bacteria which could conceivably be transmitted by foods
but proof is incomclusive: Streptococcus faecalis, s. faecium, Proteus
spp., Providencia spp., Cit¥obacter freundil, Enterobacter spp.,
EdwardsTella spp., Aeromonas spp., Pseudomonas aeruginosa.

b Reported outbreaks.
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Inactivation of the infectious hepatitis virus depends on the
level of water treatment and disinfection. Work by Young (15) shows
that out of 28 cases reported by Mosely, only four occurred where
complete treatment was available. Of those, one occurred after treat-
ment was by-passed, one lacked the evidence to implicate conclusively
the water supply, another resulted when a concentration of 0.8 mg/l
of chlorine was being applied to the water with no record of a 30-
minute residual, and the last happened where chloramines were used
for disinfection and plant records were inadequate to allow analysis.

McDermott reports virus in 5 out of 32 samples in the finished
water of one community and in 2 out of 32 samples in another community
(12). The infectious dose required to cause disease in humans by
viruses is unknown but is recognized as significantly less than
that dose required for bacterial infectious diseases,

Aerosol Transmission of Pathogens. One concern at sewage treat-
ment plants is the health hazard posed by aerosols from the waste-
water. In a survey by Hickey and Reist (16) the increase in likelihood
of contracting a respiratory disease because of working at a waste~
water treatment plant was reported to be insignificant. The number of
Klebsiella inhaled at a treatment plant are about one~eighth that
needed to produce infectious disease. Although inconclusive, the
incidence of pneumonia in workers at both water and wastewater treat-
ment plants was reported to be the same. Data concerning influenza
and colds were not conclusive.

Sorber (17, 18) has showm in pilot plant studies that aerosols
can disperse pathogens found in domestic sewage. A decrease in the
number of inhaled infectiocus viral units occurred with a corresponding
decrease in infectious viral units in the sewage. The viricidal
effect of sunlight and higher temperatures was found to be definite,
although the effect of relative humidity varied with different types
of virus. 1In aerosols, the majority of bacteria die off in the first
three seconds of exposure while some persist.

A review by Stanford and others (19) analyzed the morbidity risk
factors associated with spray irrigation of wastewater. The authors
state that a literature search has not revealed any incidence of
disease from irrigation with properly treated sewage (e.g., chlori-
nated secondary effluent). They also state that the formation of
droplets smaller than 500 microns in diameter should be prevented.

Katzenelson (3) presented data on aerosol hazards due to spray
irrigation with contaminated river water and aerated lagoon effluent.
Coliform bacteria and Sslmonella were found 350 meters and 60 meters
(1,150 and 200 ft), respectively, from the sprinklers when contami-
nated river water was used. Only coliform bacteria were found in
tests on aerosols from an aerated lagoom, and these were at a
maximum distance of 30 meters (100 ft) from the sprinkler sites.

Irrigation with Wastewater Effluent. A committee organized by
the Sanitary Engineering Division of the American Society of Civil
Engineers stated that no outbreaks of disease due to crop irrigation
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with secondary effluent had been reported with the systems in use

up te 1970 (20). However, a number of outbreaks have been associa-
ted with various types of foods contaminated with wastewater, some
ag a result of irrigation. One outbreak resulting from contaminated
vegetables occurred with the use of unchlorinated secondary effluent.
All other outbreaks were connected with water treated to a lesser
extent (8).

Katzenelson (21) demonstrated the hazards of using partially
treated nondisinfected oxidation pond effluent for irrigation. A
survey of the incldence of shingellosis, salmonellosis, typhoid fever
and infectious hepatitis showed that these diseases were two to four
times more prevalent in communities where spray irrigation was
practiced than in others. Unconfirmed cases of influenza also
occurred twice as often where spray irrigation with oxidation pond
effluent was used. However, no sigifnicant difference in disease
incidence was noted during the winter nonirrigation season.

One of the main hazards of irrigating crops with poorly treated
sewage is the possible spread of infectious hepatitis., Neefe and
Stokes demonstrated that the infectlous hepatitis virus is trans-
mitted in the fecas of humans. In another article by the same
author (14), the effects of the infectious hepatitis virus were shown
to be much less severe after exposure of effluent to high concen-
trations of chlorine, but only partially diminished after treatment
by aluminum sulfate or activated carbon.

Survival of Pathogenic Organisms in the Environment

Bacteria. A review by Sepp (23) includes discussion of the sur-
vival time of many organisms where wastewater is used for irrigation.
Extremely long survival times of such agents as Ascaris eggs and
Salmonella necessitate their elimination during wastewater treatment.

The major factors that influence bacterial survival in soil
are soil type, moisture, pH, sunlight, and temperature (24). pH values
between 2.9 and 4.5 inactivate most bacteria, whereas less inacti~
vation occurs with pH values between 5.8 and 7.8. Sunlight tends
to inhibit bacterial growth, while (within the ranges normally en-
countered) bacterial survival increases with increasing moisture
and temperature., Bacterial die off however can be reduced with
colder temperatures. Monitoring data from lagoon systems in North
Dakota indicate the highest levels of fecal coliform occur during
the winter.

The summary provided by Gerba et al (24), describes several
experiments on the movement of coliform bacteria through soil. In
all cases the die-off of the coliform bacteria from secondary effluent
was substantial after movement of the effluent through 6 meters to
10 meters (20 to 30 ft.} of soil.

Virus. Fujioka and Lloh (25) indicate the poliovirus can survive
for 32 days in soil irrigated with secondary effluent. Experiments
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by Leffler and Kott (26) demonstrated longer survival times for
bacteriophage f£2 than for poliovirus. In sand saturated with both
tap water and oxidation pond effluent, f2 was detected after 175
days, whereas poliovirus was not detected after 91 days. Bitton
(27) reviewed studies on virus movement through soil.

Duboise et al (28) demonstrated differences in the penetration
rates of viruses through soils resulting from the use of intermittent
instead of continuous flows. 7Young and Burbank's work with Hawaiian
soils showed that poliovirus passed through columms in which coliphage
T4 was trapped (29). Using coliphage T2 and poliovirus, Bitton (30)
presented evidence that secondary effluent caused desorption of vi~
ruses from soils particles. Interference by the organic matter
present in the secondary effluent was suggested as the reason for
desorption.

Most of the cases of viral and pathogen contamination of food
crops have occurred with irrigated crops (8). Studies by Bag-
dasaryan (31) indicated that survival of enterovirus on vegetables
is dependent on temperature. A 99.6 percent die~off in ten days was
noted with tomatoes at a temperature of 18° to 21°¢ (64o - 9°F).
?omgaregogigh a 90 percent loss when kept for ten days at 4 to 10°%¢

39" -~ F).

Larkin et al (32) grew vegetables in plastic~lined wooden
boxes, spraying them with virus-laden sludge and effluent. The
vegetables were allowed to weather extensive periods of direct sun-
light, high temperatures and periodic rainfall. Though 99 percent
of the seeded polio was inactivated during the first five to six
days, virus still could be detected on the lettuce and radishes
after 36 days in one test and after 14 days in another. Other tests
using oxidation pond effluent were conducted by Kott and Fishelson
(33). Under conditions of greater than minimal sunlight, no virus
could be detected on the vegetable surface after 28 hours.

Drewry and Eliassen (34) concluded that virus movement through
soils under saturated conditions should present no real health
hazard to ground water supplies. However, studies by Wellings, et
al (35, 36) show that virus can remain infective after aeration,
sunlight and percolation through 20 feet of sandy soil. Wellings
also demonstrated verticasl and lateral movement of virus, as well
as survival in sandy soil for 28 days during a period of heavy
rains. Due primarily to analytical difficulties, data concerning
the mobility and survival rates of infectious hepatitis is limited.

Removal of Pathogens by Treatment Processes

Different levels of pathogen removal by variocus treatment pro-
cegses should be considered when using reclaimed water. Bryan (8)
discussed the removal of a wide variety of bacteria and virus by
processes in sewage treatment plants. Malina (37) analyzed more
specifically virus removal by processes in both water and wastewater
treatment plants.
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Primary Sedimentation. Primary sedimentation normally removes
less than 50 percent of the pathogenlc bacteria from sewage (8). The
wide variation in virus removals documented ie probably due to varia-
tions in the concentrations of incoming suspended solids (37).
Viruses are known to adsorb to suspended solids and, hence, be
much less detectable in an analysis of the liquid phase. This does
not necessarily imply that their ability to infect is altered (38).

Biological Treatment. Bioclogical treatment normally removes
about 90 percent of the pathogenic bacteria (8). The different
types of biological treatments vary scmewhat in their ability to
remove virus. Activated sludge and aerated lagoon systems are the
two most effective. Both can remove more than 90 percent of the
incoming viruses. Careful operation can achieve removals of greater
than 98 percent (37).

In another study by Malina (39), the sensitivity of virus
removal to changes in different parameters of the activated sludge
process was examined. Virus inactivation was found to be indepen-
dent of 1) organic loading 2) hydraulic detention times and mixed
liquor suspended solids concentrations, and 3) whether oxygen or
air was used in the process. Virus adsorption to sludge was found
to be almost immediate. It was determined also that inactivation
in the process occurs in a time-stable sludge-virus complex. Fur~
ther information concerning virus inactivation in activated sludge
can be found in several other publications (19, 25, 40, 4l1).

Disinfection. Various disinfecting agents have received atten-
tion (21, 42, 43, 44, 45, 46, 23, 24, 25, 26, 27), but chlorine
remains the most widely used. Several factors influence the effec-
tiveness of chlorine in deactivating pathogens.. These are discussed
in an article by Culp (47) and are: 1) pH and the concentration of
hypochlorous acid present; 2) detention time; 3) turbidity or solids
content (the lower the concentration of particulate matter, the
more effective is disinfection); &) presence of oxides of iron,
ammonia, manganese and hydrogen sulfide; 5) presence of organic
compounds; 6) temperature; and, 7) mixing.

Effective disinfection of wastewater with chlorine generally
requires a good quality effluent, (e.g. 30/30 BOD and suspended
solids) good mixing, adequste contact time and chlorination to the
breakpoint to obtain a free chlorine residual.

The use of ozone as a disinfectant has recently been given in-
creased consideration. In a comparison of ozone with chlorine (46),
it was noted that ozone oxidizes phenols, cyanides and pesticides
more completely than does chlorine. It also 1s unaffected by the
presence of ammonium. Disadvantages of its use are lack of residual,
cost and high sensitivity of bactericidal effectiveness to method
of application.

Coagulation. Various studies with coagulation-flocculation

processes have concluded that this is the most effective method of
virus inactivation in water treatment plants besides disinfection (43).
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Removals of greater than 99 percent have been recorded often (30,
31, 32, 48, 49, 50, 51, 52).

Chudhuri (53) concluded that coagulation~flocculation could
not be expected to operate with high virus removal efficiency in
wastewater because of the presence of organic matter. This conclusion
contradicts the findings of Sobsey et al (54), who showed that
99.95 percent of seeded influent virus were removed from raw sewage
by a packaged wastewater treatment system using alum flocculation.
Sobsey et al concluded that alum flocculation and activated carbon
adsorption with subsequent removal by diatomaceous earth filtration
were functionally more important than chlorine in removing virus
when raw sewage was processed. Later tests on secondary effluents
by Wolf et al (52) showed greater than 99,7 percent removals ob-
tained in a large~scale pilot study.

Sand Filtration. Rapid sand filtration in conjunction with
flocculation is an effective means of removing virus. Sand filtra-
tion is used in wastewater treatment to remove cysts and Ascaris
eggs (8).

Carbon Adsorption. Carbon adsorption has been considered an
effective means of removing virus from water. Tests show that over
90 percent removal is possible. However, one conclusion about this
process may preclude dependence on carbon adsorption for virus re~
duction. Gerba et al (43), found that when the capacity of the
carbon column to adsorb virus is reached, desorption may occur with
the replacement of virus by organic substances. Such an occurrence
could cause a surge of viruses to enter the distribution system,
resulting in a highly virus~laden effluent,
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APPENDIX C -~ DETAILS OF EPA
FUNDING ANALYSIS
COSTS FOR TREATMENT AT DENVER METRO

DISCUSSION

Metro Effluent Limitations

The level of treatment for Denver Metro which will be used in the
analysis is based upon the effluent limitations that are given in the
National Pollutant Discharge Elimination System (NPDES) permit for
Denver Metro as "Future Effluent Limitations." These limits are:

30 Consecutive 7 Consecutive

Parameter Day Period Day Period Ingtantaneous
BOD - mg/1 20 30

Total Suspended Solids-mg/l 20 30

Fecal Coliforms-Organisms/100 ml 1,000 2,000

Ammonia Nitrogen-mg/l 1.5 1.5

Total Residual Chlorine-mg/l - - 0.05

01l and Grease-mg/l - - 10
Dissolved Oxygen - - 6.4 (min)

PH units between 6.0 and 9.0 - - -

The NPDES permit effluent limitations were based upon the wasteload
allocation which was part of the South Platte River 303(e) Water Quality
Management Plan. The wasteload allocation set the effluent requirements
at a level necessary to protect water quality in order to maintain the
South Platte River's B2, warm water fishery classification.

At present, the Colorado Water Quality Control Commission is in
the process of reclassifying all water bodies in Colorado. The South
Platte River will be assigned use classifications. Potential use clas-
sifications which could be applied to the South Platte River at the
Denver Metro Plant include secondary contact recreation, agriculture,
warm water aquatic life class 1, warm water aquatic life class 2 and
domestic watér supply class 2. Effluent limitations for dischargers will
be set at a level to protect the uses for which the River will be classi-
fied.

Since at this time there is uncertainty as to the use classifica-~
tions that will be placed upon the South Platte River and therefore the
effluent requirements, it was decided by EPA that the effluent limits in
the NPDES permit for the Denver Metro facility shall be used in the
determination of the necessary level of treatment at Denver Metro.

These limitations are taken from the most recent approved wasteload
allocation based upon existing classifications.

Operation and Maintenance (0&M) Costs, Denver Metro

EPA Region VIII was instructed by EPA Headquarters to use the
prorated costs of Northglenn's share of the O&M costs at Denver Metro.
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The present worth of the O0&M costs for the 20-year project will be
determined using the mid-period year (1990) operation and maintenance
expenses as the annual cost. Therefore, the share of the cost that
will be attirbuted to Northglenn shall be 4.45/165 times the present
worth of the O&M costs. 4.45 mgd is the 1990 projected flow for the
Northglenn facility and 165 mgd is the 1990 projected flow for the
Denver Metro facility.

The annual O8M cost was determined using information from the
1980 Denver Metro Budget (1), the "Phase 1 Report, Central Plant
Facility Plan" (Denver Metro Facility Plan) (2), and the plan for the
proposed Metro Deuver Central Plant, Adams Co. Sludge Recycling
Facilities. The annual O&M cost for secondary treatment was taken
from the 1980 Denver Metro Budget and was prorated and projected to
show the cost for treating Denver Metro's flows in 1990. The costs
for bond retirement and the costs of the existing solids disposal
system were subtracted out.

Expansion and Upgrade at Denver Metro, Capital Cost Breakdown

The Denver Metro Facility Plan concluded that there is sufficient
primary treatment capacity to treat flows at Denver Metro until the
year 2004, This conclusion had been qualified; additional studies were
recommended on the peaking flow conditions for the primary facilities.
For the Northglenn cost analysis, it has been assumed that additional
primary treatment capaclity will not be required, therefore no capital
expense will be used for this item.

The facility plan rated the capacity of the existing "secondary
facilities" to be at 132 mgd. At this capacity, the facility plan
states that the plant could meet the effluent limits of 20 mg/l BODg
and TSS.

The facility plan specified a number of recommendations to bring
the flow capacity up to 185 mgd for the design year 2004.

Several of the recommendations represented changes in the Denver Me-
tro plant that related to improvements in the operability of existing
facilities and were not related to increasing the flow capacity of the
plant. These costs were therefore not included as costs of treating
Northglenn's flows at Denver Metro. These items and costs were:

Immediate pilot work and investigations
Cost $350,000

Additional automation of North Complex activated sludge
Cost $150,000

Provide an improved seration basin dewatering system
Cost $20,000

Install South Complex standby waste sludge pumps
Cost $50,000
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Modification of South Complex secondary clarifiers and flow
distribution system
Cost $500,000

Addition of rapid mixing chambers for chlorination system
Cost $100,000

Modification of existing North Complex chlorine contact basin to
reduce short circuiting
Cost $100,000

A group of items in the list of recommended improvements for the
Denver Metro plant were determined to be related to an increase of the
flow capacity but their costs could not be broken down in order to
show the incremental costs for the additional capacity which would
be necessary to accomodate the Northglenn flows. These capital costs
were therefore split out using a pro rata basis. The Northglenn share
was determined to be the ratio of Northglenn's design flow divided
by the total flow increase of the upgrade, 4.64 mgd/53 mgd. The items
and their total capital costs are given:

Upgrade or replace the aeration system in the North Complex
Cost $2,500,000

Upgrading of the North Complex secondary clarifiers
Cost $2,000,000

Upgrading of the anaerobic digester mixing system to a mechanical
mixing system
Cost $1,500,000

Conversion of the existing anaerobic digestion system to a dual
digestion system
Cost $4,000,000

An item that was listed was the modification of the anaerobic
digester gas collection system and increasing the capacity of the
waste gas flare system. One half of this cost was attributed to the
increase of capacity of the digesters. Therefore, one half of the cost
was multiplied by the pro rata ratio 4.64/53. The total cost of this
item is $200,000.

The addition of a final effluent reaeration and foam control basin
was recommended. This item would be used to handle the total plant flow.
The Northglenn cost of this item was therefore taken out as the incre-
mental cost of the Northglenn flow to the total wastewater treatment
flow. The total cost of this item is $1,100,000.

The Denver Metro Facility Plan included a cost estimate for
upgrading the plant to meet advanced secondary treatment requirements
through nitrification, breakpoint chlorination, and dechlorinationm.

The nitrification process would be performed using two different
types of units. In the North Complex of the plant, combined stage
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nitrification would be done using a modification of the existing aera-
tion basins. Separate nitrification units would be added to the secon~
dary facilities in the South Complex. The capital cost of modifying
the North Complex aeration basin to perform both secondary treatment
and nitrification is considerably less than the capital cost of the
separate stage nitrification that will be added to the South Complex.
The incremental cost of the addition of the capacity for Northglenn's
flows will be the cost of the addition of 4.64 mgd to the 65 mgd
separate stage nitrification units,

The level of treatment that the Denver Metro Facility Plan pro-
vided for was less stringent than the level required by the NPDES permit
for Denver Metro., Since it can be expected that operation of the pro-
posed breakpoint chlorination system can be performed to attain this
higher level of treatment, the Facility Plan costs were considered
adequate.

EXPANSTION AND UPGRADE AT DENVER METRO

Costs Determined on Pro rata Basis

Upgrade North Complex aeration system $ 2,500,000
Upgrade North Complex secondary clarifiers 2,000,000
Upgrade anaerobic digester mixing system 1,500,000

Modification of anaerobic digester gas collection
system and increase capacity of waste gas flare

system 100,000
Conversion of existing anaerobic digestion system
to dual digestion system 4,000,000

Total Cost $10,100,000

Pro Rata Cost

4.64 mgd -
53 mgd (10,100,000) 884,226
*884,226 x 1.07 - 946,122
946,000

*The factor 1.07 is included to correct the cost estimaté for inflation
All costs equipment 20 year life no salvage value.
Costs Determined on Incremental Cost Basis
Reaeration

Cost equation taken from Figure 6-17, "Construction Cogts for
Municipal Wastewater Treatment Plants 1973-1977" (3),
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¢ =2.27 x 10° q°%7

5 _0.87
c1 2.27 x 10° 165 }
Ratio =  2.27 x 10° 169.640-87 +9762
2

Capital Cost = 1,100,000
.0238 (1,100,000) = 26,224

Salvage Value - Assume 50 year life for basin
Assume basin cost 1/2 capital cost 13,112

Present Worth (PW) salvage (.6)(13,112)(.2645) = 2,081
26,224 ~ 2,081 = $24,143
24,143 x 1.07 = 25,883 OR $26,000

Nitrification Facility

Cost equation from EPA 1973 Report "Cost Effective Wastewater
Treatment Systems" (4)

Equation C = 210,055 + 59204.6Q

Ratio €3 _ 210,055 + 59,204.6 (65) - ,936
- 210,055 + 59,204.6 (69.64)

C2
(1 - 0936) = 0'634
Capital Cost = 12,000,000
.0634 (12,000,000) = 760,800

Salvage Value -~ Assume 50 year life of basins
Assume basins 50% of costs

PW = .6 (760,800)(.5)(.2645) = 60,369

760,800 - 60,369 = 700,431
700,431 x 1.07 , = 749,461
or 749,000

Breakpoint Chlorination

Cost equation from EPA 1973 Report '"'Cost Effective Wastewater
Treatment Systems"

Equation C = 136,587 Q02

.52
E.]L - ;ﬁi‘—‘sz = ,9872
T,  189.64°
1- .9872 = .01280 8,959 x 1.07 = s%%z%%%
.01280 (700,000) = 8959 ’

No :Salvage Value
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Dechlorination

Use same cost equation as for Breakpoint Chlorination

& 16

C, 169.64

5.52

52 = .9872

1 - .9872 = .01432

.01432 (500,000) = 7,160

7,160 x 1.07 = 7,661
or $8,000

Total Capital Costs Present Worth 1984 Construction Date

Construction Costs
{(calculation pro-rata basis) $ 946,000

Reaeration Facility 26,000
Nitrification Facility 749,000
Breakpoint Chlorination 10,000
Dechlorination 8,000

Total $1,739,000

Adjust to 1980 present worth

1,739,000 (.76647) 1,332,891

Total Costs

Annual O&M STP $ 307,689
Annual O&M Sludge 75,700

Total $ 383,389
PW = 10.6976 x 550.00 84,101,342
PW O&M $4,101,342
PW Capital 1,332,891
Total Treatment Cost $5,434,233

Rounded $5,434,000

Costs of Convevance of Wastewater to Denver Metro

Discussion

The existing interceptor system that conveys wastewater from
Northglenn and surrounding areas is shown in Figure C-~1. Using DRCOG
population estimates, the projected wastewater flows for the "Agricul-
tural Reuse Service Area', shown in Figure C-1 are given.
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1980 1990 2000

Total flow (million gallons
per day) 4,74 6.24 7.00

Flows proposed for treatment
with Northglenn System 3.59 4.45 4,65

Flows remaining for treatment
at Denver Metro 1.15 1.79 2.35

Using flow estimates for the existing service areas, it has been
projected that the Thornton~-North Washington pump station would have
its capacity exceeded by 1985 (5). It also has been projected that
the capacity of the Thornton-North Washington interceptor which ex-
tends from 100th Avenue to the Thornton~-North Washington pump station

‘will be exceeded by 1885. The Thornton-North Washington force main,
which conveys flow from the Thornton-North Washington pump stationm,
is expected to have sufficient capacity until the year 2000. The
flows are conveyed from the Thoranton-~North Washington force main to
the Denver Metro sewage treatment through the Clear Creek Inverted
Siphon. The Clear Creek Siphon will have to be enlarged during the
planning period due to increased flows from the Clear Creek basin
regardless of Northglenn's plan.

If Northglenn's flows are to be treated at Denver Metro for the
planning period, changes would be required in the existing system
to handle the projected flow increases. The interceptor system shown
in Figure C-2 is the system used in the cost comparison as the facili-
ties which would be necessary for the conveyance of the flows from
Northglenn and the surrounding area. Using the system, .90 mgd of
Northglenn's flow would be conveyed through the existing Thornton-North
Washington Pump Station and Force Main. The remainder of 3.74 mgd of
Northglenn's flow would be conveyed using the South Platte Interceptor
and the Henderson Pump Station and Force Main. Along with Northglenn's
flow, wastewater from parts of Thornton would also be conveyed in the
system. These flow quantities are 1.31 mgd in the South Platte
Interceptor and 2.36 mgd in the Henderson Pump Station and Force Main.
The cost of the construction of the conveyance system which was
assigned to Northglenn in the cost analysis is the ratio of the
Northglenn flow over the total flow multiplied by the total comstruc-
tion cost. The operation and maintenance costs were also determined
on a pro-rata basis using flow quantities.

Wastewsater Convezance Costs Treatment at Denver Metro
South Platte Interceptor 15" gravity sewer

Construction Cost ' 670,312
Contingencies (25%) 167,578
Salvage Value (6) (.2645) 837,890 (132,973)
0&M 17,800 x 10.6976 190,400
Engineering Design & Construction Inspection 83,800
Administration & Overhead 3,600 x 10.6976 38,500

1,017,617

or 1,018,000
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Thornton Wastewater
Service Area To Be
Served By Northglenn

Northglenn Areo
To Be Served
By Thornton

Thornton Wastewater
Service Area ToBe
Served By Northglenn
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Outfall &/
%
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Scale
10,000 Fos 0 I Mile

Henderson
Pump Station

0 New Pump Station

® Existing Pump Station
~==New Gravity Sewer
~ Existing Grovity Sewer
jeone Now Force Main
feo*s Existing Force Main

i SOURCE
sheaffer & roland, inc.
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Henderson Pump Station

Construction 1,413,600 (3.74
6.10) 866,700
Contingencies (25%) 216,675
Salvage Value (Assume 507 of item 50-year life
50% of item 20-year life)

(.6)(.5) 1,083,375 (.2645) -(B5,966)

0&M 4,600 x 10.6976 498,500
Engineering & Construction Inspection 108,300
Administration & Overhead 4,600 (10.6926) 49,200
1,653,409

or 1,653,000

Henderson 27" Force Main 5,800 LF

Construction 3,013,100 3.74

6.10 1,847,376

Contingencies (25%) 461,844
Salvage Value (.6) 2,309,220 (.2645) -(366,473)
O&M 8,200 (10.6976) 87,700
Engineering 230,900 230,900
Administration & Overhead 9,900 (10,6976) 105,800
2,367,147

or 2,367,000

Existing System Costs

North Washington Pump Station 53,500
O&M
North Washington Force Main

1981~2000 O&M 300 x 10.6976 3,200

56,700
or 57,000
TOTAL 5,095,000
Costs for Northglenn Multiple~Purpose Project
Discussion

The costs for the Northglenn wastewater treatment, agricultural
reuge project are given (6). Two items in the cost estimate need
to be explained. They are the collectlon system costs and the land
for the contingency plan costs.

Collection System Costs

Northglenn has purchased ite wastewater collection system from
the City of Thornton. Work is required on sewer system lines in order
to sever the Northglenn collection system from the Thornton system.
Additional construction is necessary for Northglemn to implement the
multi-purpose project; all flows within Northglenn must be conveyed
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to Pump Station A so they can be pumped to the treatment facility in
Weld County.

Two alternative costs were determined for the severance of the
Northglenn collection, the cost of gevering the system and having flows
leave Northglenn at two different drainages to be conveyed to the
Denver Metro wastewatar treatment plant, and the cost of severing
the system with all Northglenn flows being conveyed to Pump Station A.
The present worth of each alternative cost consists of the cost of
operation and maintenance of the entire collection system as well as
the capital cost of the construction necessary to sever the systems.

The cost of the multi-~purpose project collection system improve-
ments is then determined as the cost of severance under the alternative
where the flows will be conveyed to Denver Metro subtracted from the
cost of severance 1f the flows will be conveyed to Pump Station A.

The work necessary to sever the Northglenn and Thornton collection
systems shall not be eligible for EPA funding since presently a waste-
water collection system exists and the construction is required due to
a transfer of existing facilities between municipalities.

Costs of the Contingency Plan

EPA has required that in order for Northglenn to be given funding
as an alternative technology project, the City would have to provide
assurance that effluent would be put to agricultural use for the entire
project life of 20 years. Northglenn has informed EPA that it has
devetoped a contingency plan. At present, Northglenn owns 1,065 acres
which could be irrigated using the Bull Canal system. This land was
purchased by Northglenn when the City was obtaining water rights. The
acquisition of the land was incidental to the purchase of water. It
was determined by Northglenn and EPA concurs, that 1,065 acres would
be sufficient to allow all of the treated wastewater from Northglenn
to be applied to land. Northglenn has also obtained the right of first
refusal from FRICO shareholders so that it can obtain the water rights
necessary to implement the contingency plan. Northglenn has agreed to
accept a grant condition which would require that they retain a commit-~
ment so that 1f farmers under the exchange agreement would no longer
accept FRICO water, Northglenn, through land ownership, lease, or
irrigation easement would be able to apply its treated wastewater to
land. Under this plan, Northglenn will be able to sell existing land
as long as it is replaced by a commitment to an equivalent amount of
land.

For the cost effective analysis, it was declded to use the price
of the land as a cost of the project. The land purchase will not be
eligible for Federal construction grant funding since it is not an
integral part of the treatment process and since the purchase was
made before a grant was given.
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NORTHGLENN MULTI-PURPOSE COSTS

Lagoons & Storage

Earthwork, structures, piping
Asphalt liners & Roads
Landscaping

Site Buildings

Contingencies 10%

Salvage Value (50-year 1life) %% = .6
P.W. (salvage value) = 7,190,920 (.6)(.2645)
Mechanical Equipment

Electrical Instrumentation, telemetry
Fencing

Contingencies 10%

Step 3 Engineering

Construction Management

O&M Cost 321,900 (10.6976)

Administration & General Overhead 38,800 (10.6976)

Total {Lagoons & Storage)

Land (Northglenn Treatment Plant Site)

Land Cost
Salvage Value

27" Force Main

1980 Construction & Contingencies
1980 ~ 2000 O&M 7,800 (10.6976)

Salvage Value (59-year 1life) (.6) (2,139,500) (.2645)

Administration & General Overhead 9,160 (10.6976)
Step 3 Engineering
Construction Management
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$ 3,402,200
2,591,800
124,700
418,500

6,537,200
653,720
$ 7,190,920

-1,141,199
6,049,721
1,161,300

488,000
54,700

1,704,000
170,400

1,874,400
403,600
342,900

3,443,600
415,000

12,529,221

12,529,000

179,600
~(86,000)

93,600
94,000

2,139,500
83,400

-{339,539)
98,000
90,900
77,300

2,646,839
2,647,000




Pump Station A

1980 Construction & Contingencies

1981 - 2000 O&M 34,800 (10.6976)

Salvage Value 50-year life for 50% of item
20-year life for other 507

712,600 (.5) (.6) (.20645)

‘Administration & Overhead 3,050 (10.6976)

Step 3 Engineering

Construction Management

Field Monitoring Program

1980 Construction & Contingencies
1981 o&M 35,100 (10.6976)

Dacono Disinfection

1980 Construction & Contingencies
1981 ~ 2000 O&M

Firestone & Frederick Tailwater Control

Construction & Contingencies
Salvage Value of Land
0&M (1,500) (10.6976)

Land for Contingency Plan

Cost of Land
Salvage Value

Present Worth

Collection System Costs

Multi-Purpose Project
Construction
10% Contingencies
Salvage

Assume 75% 50-year life

25% 20-year life

.75 (1,275,670) (.6) (.2645)
0&M 92,700 (10.6976)
Step 3 Engineering
Construction Management
Administration & General Overhead 5,460 (10.6976)
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712,600
372,300

~(56,545)
32,600
30,300

25,700

1,116,955
1,117,000

77,500
375,500
453,000

32,500
17,100

49,600
50,000

163,700
~(7,200)
16,046

172,546
173,000

221,900
-(106,300)

115,600
116,000

1,159,700
115,970

~(151,836)
991,700
54,200
46,100
58,400

2,274,234



Single Purpose Project

Construction
10% Contingencies
1981 - 2000 0&M 70,100 (10.6976)
Szlvage

Assume 75% 50~year life

257 20~year life

Salvage Value .75 (601,500) .2645 (.6)
Step 3 Engineering
Construction Management
Administration & Overhead
Engineering Design

Difference - Multi-purpose/Single Purpose

Collection System Costs

Northslenn ~ Total Cost

546,800
54,680
749,900

-(71,594)
26,400
22,400
27,800

29,600
1,385,986

2,274,234
~-1,385,986

888,248
888,000

18,067,000

*In accordance with EPA regulations the value of land was appreciated

at the compound rate of 3% annually.

SUM OF THE COSTS RULE

In order for EPA to participate in the funding of a multiple-
purpose project, it must be shown that the cost of the multiple~purpose
project must not exceed the sum of the costs of the most cost-effective
single purpose options which accomplish the same purposes.

Sheaffer and Roland has developed costs for a single purpose
agricultural water supply project which would deliver water from the
South Platte River to a storage reservoir located at the proposed

Northglenn wastewater treatment plant site.

The project would require

the construction of a Platte River diversion structure, a pump station
and force main to the reservoir site and a 4,000 acre~foot storage

reservoir.

The following present worth cost developed for this alternative:

Capital Costs

Pipeline and storage reservoir

salvage value
Assume 50 year life
Land salvage value
Operation and Maintenance
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11,532,900

-(1,401,900)

-(47,900)
1,246,300
11,329,400




This cost is then added to the costs of the single-purpose waste-
water treatment project.

Agricultural water supply 11,327,400
Treatment at Denver Metro 5,095,000
Conveyance to Denver Metro 5,343,000

21,765,400

This cost is greater than the present-worth cost of the proposed
Northglenn multi-purpose project, $18,067,000. Therefore, the
Northglenn project complies with the sum of the cost rule,
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AGREERENY

THIS AGREENENT made ond entesred into this 4th day of
nay, 1979, by and Detween the FAMIEERS REUSCRVOIR ARD
IRRIGATION CONFANY, hexeinaftar refecred to as “FRICD, the
CITY OF THOMITON, & sssicipsl corporation of the ugn of
Colorsdo, acting Ly and through fts Utilities Boscd, and
City Commci), hereinstier zeferred to as “Thormton®, the
CITY OF MORYNGLEWM, » sunicipal corporation of the State of
Coloredo hereinsfter seferved to as “Worthglemn®, and the
CITY OF VESTRIRSTCR, » wsaicipal corporstion of the State of
Colorado heveimattar veferred to as “Mestalnster®,

MITBERSETN:
WHERERS, TV ton hes previowsly instituted proceedings

in ewinent domain Belwg Cleil Action Wo. 43042 in the
Piatrict Cowrt fn awd for Jefferson Coomty, State of
Colorade, sgeipst FRICD and cevtadin wamed shareholders whose
shares are allocated for wvater delivecy purposes to the
Standley lLake Division of FRICU. Theae said sharsholders,

luding Tho inst and Morthglema who watity

this Mgr are bereimafter called “Sharcholders”, and

WHERZAS, FRICD ouma aod controls land, vater decreas
wvidencing certain appropriations of water commonly kncwm as
water rights, and certais facilities used for tbe diversion,
storage, and distributlos of certain vaters loceted in the
Cleas Creek Drainage Basin, State of Coloredo and jacluded
esong thoye facilities amd vater rights are those referred
to ay Stasdley Lake Reservoir, the Croke Camal, snd certatms
water vights sssociated therevith, and

WMIEREAS, THICO snd Meatwmimter have previossly entered
{ato agr dated I3 y 28, 1983, ass amended,

pertaining to the wse and siorage of cevtain waters iam
Standley Resexvoic, awd for the operation of the same, and

-p-

WHEREAS, FRICO and Morthglenn Have entered f(nto a
cartaln agresment dated Septesmter 2, 197€, fux vhe Elrst use
ot certain water a3 owned by cevrtain stockiwlders and
contralled by FRICO fu order to supply water to Northglirnn
and to swpply stockholders of FRICO within the Standiey Lake
Division with cectaln replacement water, and

WHERELS, Thornton, Westminster aud Northglenn own or
control certain water rights: snd water diversfon, storage,
treatnent, and Aisteibution facllfties toucated vithin ihe
Bouth Platte, Clear Creek, and Dry Creck Urainage Basing for
the purpose of turnishing a potable water supply to the

present and anticipsted future customers and water useys

_from sald cities, and

WHEREAS, WMestminster has {iInstituted eminent Jdomain
proceedings against FRICO and certain zharehodlders being
€ivil Actfon Wo. €3936 fn the District Court in and for
Jefferson County, State of Coloradn, and

WHEREAS , mco and cextain of fts Sharvholders huve
vigorously resisted sald Aenh\znt domiin  proccedings as
Instituted by Yhoraton and Mestminster, sod

WNEREAS, the parties desire 0 reach a settlement
vendexing 1 nanecessary to proceed with r1id cninent domain
procecdings, and

MBEREAS, Worthglesn aad ERICO  have  entered  into
agresments for the sale and purchase of certsin water righis
vhich agtecwcntas 8te the subject of fawcuits ijud by
Uestminster, Thoraton and The Msudalay Ilrcigation Company
being Civil Accion No. 78-CV-1187 an? “ivil Action Mo.
I4-LV-1188 ta snd for the ODistadct (ourt of Jcfferson
County, State of Calogado, and

WHEREAS, Westwinster has filed suit against FRICO in
Civi) Action No. I8-CV-3643 in and for the Distyics Court of

Jefferson County, secking to enjoln FRICG fiom ofjecting to

~2-
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the storsge of certais Farmezrs Migh Liwe Canal Water im
Standley Lake, and

MNCREAS, FRICO has stocage available in Standley Lake
Beservolr which could be made avallable to Thoratom, aad
Thornton is in iswediate weed of reservols storage capacity
for its Clear Creek system, and R

WEEREAS, PRICO has dateraiwed that by Jining of the
Bell Casal asd lsterals therato, it vill still be sbla to
dcliver to Its atothkholdexs the gquestities of waler they
have histovically enjoyed snd that the ditch liming is wade
poasibls by the souies ic De received from Thoratom pursuant
to the conveyance of tem thousand (10,888) scre-fest of
storage capecity in Standley Lake Beservoir to Thormtom) and

WHEREAS, Westminater has filed spplicatioms for
transfes and change of wster rights and exchange in cases
W-8742 and N-8744, Watat Division Wo. I asd certais pacties
berete hove filed ststewsuts of opposition te those
sppiications; and

WEEREAS, the pactiss to this Agl t hawe det
that it is ia their sotaal {sterest to ester finto en
asgteement wvhersby each of the parties seeds wmey e
acconsodated and satisfied {» the splrit of cospromise and
settienest 1o the ity of en;tlnin lagal
proceedings snd have antered {ato s cooperative arcangesent
wivereby all psrtiss obtais certain beneficial resuits and to

anter into en ers of cooperation hum» the aunicipal and
certain sycicultecal intsrests im the Clear Creek and Dry

Cresk Drainage Basinme: ’
woM, TSEREFORE, for and in cossideration of ke
pranises, and the Sllwh’ covepants, terss and comditions,
and Su full settlemsat sed sstisfaction of those certain
4 & i dings Iimstituted by Thocnton and

Wemininster agaipst FRIOD amd cartain Standley UDivision

-3~

shareholders, pacties defendant, being Civil Actfon HNo.
43043 and Civil Action Wo. 43056 s the bistrict Court in
and for Jeffersos County, State of Colorado which cospromise
constitates an imvoluntaty coaversion of the property of
PRICO within the ptov"slm of 26 O.5.C., § 1033, the
Inteynal Revenue Code of 1954, as amwended, and in fuld
consideration of certain other comditions ss hereinafter set
forth, it is hereby agreed by and iet.wen the parties as
follovs:

} 18 FRICO, on its own behalf and on behalf of its
#tockholders, and Vestasinster, . Worthglean, and each
shareholder ratifying this Agreement, 4o beredy cunvey, quit
claim, and remise to the City of Thoraton, all of each
party’s tight, title and iaterest $n and 10 fen thousand
{16,800} acre-feet of storage capecity in Standley Lake
Reservoix situate in Jeffersom County, Colorado, reserving
to FRICO and its shacreholders, twenty thoussnd (20,000}
scre-feat of stotage cepacity ia Standley Lake Reservoir
from the thirty thousand {30,008} acre-feet of ctorage
capscity fa Standley Lake Reservoir, all as provided in that
certaln Agreement between FRICO and the Clty of Westminster
dsted Janvary 24, 1963, as awended.

Of the tes thousand (10,000) acre-feet of Q:oxaqe
capscity in Standley Lake Reservoir conveyed by this
Agrecwent to Thormtum, Thormton shall be entitled tw the
possession of five thousand (5,080) acre-feet of storage
capacity on June 15, 1979, and shall be entitled ro
possession of the remainimg five thousand (5,000} acre-fect
of storage cspacity 1o Standiey Lake Resexrvolr one (1} ycar
fron the date of this Agreement, ’

2. FRICO and its sharebolders furiher do hereby
votify and confirm, convey and quit claim the right, title
and fnterest to the City of Westminster in and to the twelve

o
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thoussnd {12,900} acre-feet of storsge capscity st Standley
Lake ix that § et btained from the Corty-two
thousand £42,008) acre-fest of total stotege capacity as
cosstructed st Standiey Leke Reservoir porsesnt to the
Agroemest between m-ni the clﬁ of Nestainater deted
Jammary 24, 1963, s avended.

3. Thoraton shall pay o FRICO the eum Of Thirtees
#ifion Dollars ($13,089.000), paysble as followss

2. Dpom the sffective dete of this Agresment,
Thornton shall pay the sum of Theee Millica Dollars
1$3.000,000), which amownt shell ba wmsed by FAXD to
concrete Line the Bull Camal Nesbers X, ¥X. and 131, and o)
lastarals from the head works of the Sull Caual ow Doy Cresh
ontil thelr te'mination.

B, The wnpaid bslence shell be peld on »
declining paysent schedule of owe-testh {(1/10th) of the
wapaid principal, plas accived imterest; at Biz pevcemt {64}
futavest, per snsum ou the wipald balance oa Jammary $ of
ngmuuﬁl‘NQMaperm
{19) years begivning Jasmacy S, IS99,

€. Thorston sqrens o pledes the full faith and
cradic of the City of Thoratan by ordimasca duly adopted for
the performance of 1{ts wcvhiigations and 'r-rnent of the
mownts provided in this Agreenest to FPRICO.

4. fant awd Tho sgree tp Pocthglemn‘s
right of first use of certelin meter stored in Stendley Lake
feservolr, excluding the pro-rata share of weter as
reprosested by shaves of Stasdley Lake bdivision stock
prevestly owned or hersafter sogwited by Westminster and
Thoruton as provided in Paragraph S.a. hereof, sebject to
agreencnts betveea Yorthylean sed individnal srockholders of
TRIC0 and which are vefervred to awd & pert of that certeln
Agreement Detueen FRICO amd Roc 1 datad 0 2,
1978,

-

»

by Beyarding the twenty. thousand (20,0001 scre-feek
of storage capscity st fiandley Lake Reservoir reserved to
FRICD, ithe Rollowing chall apply:

. Nestuinstey, Thoraton and HMNorthglenn, . as
shageholders of FRICO, whose gtock 1s allocated for water
dalivery purpeses tu the Standley Lake Dilvision of raico,
ahall each have the indepandent, free and unrestricted vse
of 1ts pro~rats shaveholder faterest jin the twenty thousand
120,800) acve-feet of storage capacity in standley Lake
llir reasxved ka PRIOD and each party’s pro-rata yleld
feom water dAiverted upon the decrees of FRICO in  the
Standley Lake Oivisiom as delivered jinto Standley Lake
Resayvolr. The pro-rata share of sach city's interest in
'th yleld frowm the FRICO water wights and each city’s
pro-rata share of FRI0O’s tweaty thousand (20,030) scre-Leet
of stovage capacity in Standley Lake Reservolr shall be
determined by dividing the sumber of shares held by each
eity, from time to time, as allocated for water delivesy
purposes to the Standley lake Division of FRICO, ty two
thonsaad three hundred severty-thiee (2,373} shares.

ENAMPLE:  JE the City of Thoraton couns

o the dute of this Agreument, two

bondred thirty-seven §237) shares of

stock  allocated for water delivery

purposes to the Stamdley Lake Division

of FRILO, the City of Tnoomton is

entitled o the imdependeat, free and

. warestricted use of twe thousand {(2,000)

ascxe-feet of  stovage capacity in

Standley Lake Reservoir from the twonty

thousand (26,800} acre-feet of storaue

copacity allocated to FRICO aud ten

percent {108) of the yield of the watrr

-



cights of FRICD is the Standley Luke
oivision as swch wster cTight s
availabla et the Inlets te Standley
kake. Bach othar city would siailecly
e amtitled to its pro-rats share of
)h“ul.u.t.p capacity pursesst to
the sawe sllocstion fermuls as set fosth
for the City of Thoratow.

Thereslter, for sple, I the
City of Tho hould scqel an
edditional tweo d thirty-seven
§337), ten percent (108), of she shaves
of stock allocated for vater delivery
pucpo-cs to the Stantley Like Bivision,
“-‘ﬁ" 13 peth with
tﬁnmﬂt- ten pexcent {168} ownazship
would Qntu)e. Thoratos to the
. independont use of fous thoussnd (4,080)
scre~fest Of (he storsge  capecity
_Fesarved to FRICO and twenty percamt
(390) of the yield of the weter dorfved
fros the decrens of FRICH In the
Stemdley Lake Sivision.

‘ B. The decress of TRICO shs)l costimse to be
w:qu—qnymummuamatu

Sereholders,  isclvding - -Westml ™ P
Northglens, vith FRICH's resmining yo capecity emd.
71514 ralating therets of the capscity end gledd

Seoceibed in Pazagroph Slal, to be upsrated by FRICO Yor the
evle Mwefit of it remnining shorcholdors wim take dulivery
of vater below the outiet works of Standley tske Meserwolcr.

€,. Zach of the cities shell semsia respowsible

for and agrees to puy the asseszaents wpok FRICO stock owned

-7~

by each city as way herssfter be established as provided by
Jaw and the Articles of Imcorporation of FRICO,
sotvithatanding the independent wae of the pro-rats yield
from the wvater rights of FRICO and the independent use of
storage capacity at Standley Lake hs;nolr.

4. Westuinster, Thormton, .-nd Worthglenn, as
-b-nbl‘nu'. do bereby waive any entitlement to the
benefits of FRICO arising wnder the Agreement between FRICD
and sorthglenn, dated September 2, 1976,

6. Rach of the parties to this Agreemcnt shall be
entitled to wuse the wnused stovage space of the other
porties’ storage capacity i Standley Lake Rescivoir on »n
equeal ahars “ss available” basfs, The vight to use ytorage
space In Standley Lake Reservoir as providel in  this
Agreement 3hall sor be separately assigned by any of the
parties to, or for the imaefit of, any other pcison, fitm,
or orgasization mot a party to this Agreament uithout the
vrittea consent of esch of the parties of Thornton,
» « Worthgl and FaI00.

7. PRICO xhall remafin the operstor and wanager of the
Croke Canal and the Jdecrees of FRICO, and the pro-rata sharve
of the tuenty thousasd [20.080) acre-feet of storage
capacity st Standley lake Reservoiv not otherwise allocsred
to Thoratom, Westmninster or Sorthglena, cpon the folloving
tetma and conditions:

a T Citfes of Thorntim, Westainsixr, and
Northglenn agree to equally comtribute e and poy for all
ezpentes of operation and malatemance and all capital
!mm of vhatever asSlure mecessary or appropriate for
the operstion of Standley Lake Reservolr to a storage
capacity of forty-tvo thovand (42,008) acres-feet, as
hereinatfter set forth. This cbligation shall not apply in
case of total dan faidere.

-l
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b.  Stendley Lake Reservoir shall not be opersted
by &llocating storage capacity by “lagers® sad If the
stovege of vater ia Stendley Lake Reservoiv {s restricted to
& capecity less then focty-two thoossnd (62,900} acre—tfeer
by swy lawtul oxder .K' athervise, .neh of the parties to
thizs Agrecment ahall hove its allocsted storsge spece at
_lt-ul\e: Lake Resetwolr p £ | duced .

P ¥

€. If thease occurs & restriction of the storage
copacity at Standley Lake Reservoir to less thsn forty-two
thousand 142,000) acre-feet of storage capacity by a lawfel
order or othervise, the cities shall bave obe bundred tventy
(128} days i wbich to provide for a plan or progeem whick,

when complatsd, would ge capacity st Stamdley
Lake le.nmu' to forty-tvo thousand (82,088) acrc-feet. If
the cities shall not, withia oae hundred y (120) days,

provide for a plam or program to testore Standley Lake
numit w a storage eqnelt, of Zorty—two thousand
{42,008) scre-fest, FRICO Ml uve the vight *o avhmit o
plan or progzan for the ion of the 9 apacity
st Staadley lLeke Reservoir to forty-two thousand (92,900)
acre-feee and shall un eh right, at Its own expense, to

wuu- for un completion of swch glan or program to
restore the -unqn eapacity of Standley l.-h Seservoir to
Josty-two thousewd (42,608) acre-feat. If raace shall
expend its ove funds for the reduction or elimimation of sny
storsge Wold order as provided fm this paragraph, FRICD
chl; be g-tluu to the use of the storage capacity
restored to Standley Lake Reserwoir for the benefit of its
shareholders, taking delivery of water below the ostlet
w of Stasdley Lake Reservolr umtil a3} awounts expesnded
by FRICO shall heve been repaid by Thoratom, Vestminster, oc
Northalenn, together with faterest at the tvate of wuise
pexcant (5%) per asmum apon the smounts aexpended from the

-

date paid until such ssounts are vepasd tu FRILO, at which
time storage veverts back to each party in their respective
allocated amounts.

8. Thoraton, Wesiminster, snd Northgleur shall each
e entitlied to scparately operate end provide for delivery
of 1ts wvater stored ia eoch party's independent storage
copacity at Standley Lake Reservoir; pruvided, fiowever, that
the withdraval of water by awy party shall not interfere
with the withdrawal of wster by the other parties at
Standley Lake, and further provided that the right of FRICO
for the use of the cotlet works st Standley lake shall have
fizut priority of use, al} ax smet forth in that certain
Agreemeat between FRICO and Mestwinster dated the 23rd day
of Eeptember, 1974, snd the yights of tte City of
Westninster to the use of the owtlet works at Standley Lake
heservolr shall have the mext priocity of uce to that of
PRICO.

$. 31f Thoratow, Westminstcr, ot Northglenn £hall
independently provide for the delivery of its water from
Standley Lake, such deliverfes shall be =made unly through
acceptable meters and messurement devices and dally records
of such Seliveries shall be submitted e FRICO.

On & veekly basis, FRICO shall scnd & teport to each of
the parties heretc on operations at Standley Lzke, Sncluding
water delfivered to Stawdiey Lake, percent of allocation of

epage of @ ation 1 from water slored in Standley
Lake by en‘ch of the parties and all cother matters of
operstion and maintenance at Standley lLake as shall be
necessary or appropriate.

18. Cach of the parties ayrees o shaxe 2
proporticaste lose for seepsge and evoporation of wvater held
ia Standley lake Reservoir according to a formula to be
sgreed vpom and which shall be computed on a monthly basis,
based upon the montbly .ve.t;.q_t of water storad by each.
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1), FRICO, A opexator of the Croke Cansl amd the
tuenty thousand {(20,008] acre-feet of storage spsce &t
Standiey Lake BNesesrveir, ahall suleix (ox approval @
proponed pcogram of costs to be espended for operation,
suintensncs snd for sl) matters mecsssaty or sppropriste for
the operation of the Croke Canal snd Standley Lake to
» i . Th . and ) "

St w0 objaction to the schedule of operation and
safatenance expenses shall be mude within thirty (30) dsys,
such prograe for operstion awd suintensnce shall ba desmed
to be spproved and the cities shall reisberse FRICO for its

z2pe 1 o o the prog for operation and
aalatesance within thivty {39) Says from the fate of receipt
ot a for des te PRICO.

In 2o event shell PRICO he prevested from wndertaking
any sction deemed accessary by FRICO 0 prevest of sorrect
smy ewergency ;atm arising ia the operatiom of the Croke
Cenal o©Of Standley Lske Bessgvoir awd all such amounts

reagousbly szpended Sy FRICO to t ampy gency

arising from tha op fon and of the Croke
Cansl and Stemdley Lake Reservoir stall be repaid by the
£itise of TH v and K ‘ to PRICD

vithin thirty (30) days from the date of the recelpt of o
statement for costs azpended by FRICO.
k2. It Stamdley lake Reservoir shball be ealarged to »
9 capacity Ia of forty-two thomsand (42,800}

acre-feet and 1f the contn for swch ealargement, im vhole or
fa pary, sha}) be provided by gramt or fwnds provided by any
non-party governmental egeacy or otheg oxganization, each of
the parties o this Agreement shall shave egually {n such
additionsl capacity avallable ar Standley Lake,

B the caputlity at Stasdley Lake feservolr shall be
onlarged {n excess of forty-twe thousand (42,008) acre—-fest,
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and {f such enlargement shall not be paid for by gramt or
other source of funds other than those funds psld by the
pacties to this Agrecment: then {n that cvent, the percent
of storage capacity in excess of forty-tvc thousand {42,000}
acre~feet shall be shared an & pro-vata basis to the amount
of comtribution, and esch party shall have the l.'ight to
contribute égqually to sack endargemcnt.

If any patrty to this Agreemcnt shall nct participate ia
the emlargement of Standley Lake Reservoiv to a capacity in
eucess of forty-two thousand (42,000 acre-feet, the
participating perties equally sbhall ©old harmless and
indesnify the party mot desiring to participate in the
enlargenent from amy loss of existing storage capacity or
from any dansges or 1fsbllity of vhatever mature arising

from the emlarg ol ity of Standley Lake Reservoirv

in exceag of forty-two thousand [42.080) acre-feet.

13, Iu sddition to wster from any other lavwful source,
Thoruton and Westminster shall have the right to dediwver
water from the Church Ditch fato Standley L.ke Reservoir.

14, Thornton shall have access to Standley Lake tor
the delivery ©of watar from the Farmers Righ Lliae Canal
thzough the existing delivery hesdgate of the City of
Westainater into Standley Lake from the Migh Line Canal as
may hersafter be agreed between Thornton and Westminster,
and if Thorntom and Westuinster shall not Le able to reach
an agreement for the wse Or recomstructica of the existing
headgate and diverniom structure, then Thornton shal) have
the right of access across lands owmed Ly FRICO from the
farmers Righ Line cansl to Standley Lake for the purpose of
construction of a heasdgste and diversion siructure for the
delivery of waters diverted through the Fsrmers High Line
Camal into Standley Lake Reservoir,

-12~
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15. FRICD agrees that all veuse water of o gquallcy

scceptable to PRICD for sgriculrural purp being 4
to FRICO Standley Loke sharvholders purssant to its rewse
esgreemant vith Wortbglemn will costinue to be ueed fnter
31ja tor distribution for sgricultural purposes pursuaat to
the Acrticles of Incorporation of FRICO for a siniawm of
tweaty-omn {21} years from the date daveot.

16, FRICD agrees (o the trsraferabiliity of any shaces
ol stock of the Standley Lake Division previously purchased
or which may b= perchased by’ A
Sorthglemn free from awy pemalty wpon the delfwvery of water
at Stendley Lake HReservoit as reprsented by the shares

or

perchased by ssfd citles.
17. The parties herets forther agree to the following
operating principles:
a. TR0 will contimse to be responsiblie for and
fernish ajl p )} y for all wormal operatior and

saintenance requiremants as to Standley Lake Reservoir, such
o8 burnirg and clearing of wveeds, veading and opersting

v ol A ° dg and diversiom structore
ions } of FRICO owned property iscludiag
caretaker b and 1 pr 3 | .

&, An Operstion snd Maintenance ch-ltue shall
be Zotrmed cousisting of ome {1} wvoting wember from each of
the cities, porties herato, ples an ex-officic mowm-voting
sesber from FRICD., An opsratioa and maintenance expense
budget for Standley Lake Reservoir and for deliveries under
FRICO decrees shell be submitted snnually to the Committes
for its approval. FRICO shall comsult freely with the
Operstions Committee and shall keep the Committee fully
avised of the status of presest and prospective criterta.
The Tommittee shall awet wonthly 2t a time set by the
Conmittes or ak Other times as set by them by written notice
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to the wmeabers frow the secretary as elected by the
Committee. Wotice shall be considered adequate wvhen
deposited ih the mafls of the United States Postal Service
addressed to the city managers of each respetie city and to
PRICD, Or whomever -ay. be dnigrw.ud by esch respective
antity to receive said notice. )

[N Operation and maintenance expenses shall be

defined as all penditures ary to srrive at, and
saintain, the Croke Canal at the existing carrying capacity
and Standley Lake Reservoir capsble of mafely and adaquately
storing up to forty-two thousand (42,000} acre-fest of
watex.

4. Capltal expenditures are JScfined as those

ded to obtatm the enlargement of the Croke

Cansl over and above the existing carryiry cepacity to be
deternined and any enlargesent of Standley Reservoir to
obiain storage capacity tn escess of its present constructed
capacity of forty-two thousand {42,000) acre-feet or the
construction of any new water. delivery outlet structyre.

In order to lmplewent & capital expenditure, therxe
shall be a preliminary savestigation undertaken by a
consultant to be approved by a majority of the Conmittee.
Each party hereto has o elect to participate in the costs
of the study or faflure to participate In the preliminary
investiqation wsives amy vight to participate furthec.
After the preliminary lavestigation, the rewmaining partties
shall agree on a consultant to do a preliminary deslign and
shall equsily comtribute to the cost thercof. Pailure to
pacticipate in the prelimimary design walves any right to
participate further, Opon completion of thc preliminary
design, each remaining party shall have four (4} wonths
withir which o reviev sald preliminary design and decide
whether (o proceed to completion of said peoject. The

~14
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temaluing parties sharse the bhenefits of the project in
proportion to the fimamcial contribetion of seck. Any of
the commitiee sesbers can decide to start lwplementation of
e capital expsnditure; bowever, esch party bereto shall have
the opporteaity to fimanclally perticipate 1w such
enlargenent wp to an equal pexcentsge by each party. If soy
paxty Sscides to purticipste, it shell be entitled to i
peo-rata smowet of the enlarged capacity of Standley Lake
seeervolr or of the Cxoke Camal.

e, Westmimster, Yhorstoa end Northglesm, and mot
FRICD, shall esach be Jiable for awd shell pay one-third
§3/3) of the operation snd meinterwance expenses aoa defined
in “c® sbove, with regard to only the Croke Camal, Standley
Peservair sad sipurtensat facilities thersto, but mot as to
any Cacilities belov the owtlet works of Stawdley Lake
feservoir whick respin the responsibility of FAICO.

f. Wokhing fa this Agreesent shall preclude any

ot the perties from fmstituting legel p dings to "p

e or o teq or prohibit expenditeres

of mowey for opezatiom and melstensnce If the Operations
Committee has been wnsble 1o agres. The veuss for smy such
Jegal dispute shall be the District Couwrt in emd for the
Cowaty of Jeffersom, State of Colovsdo, "

8. Selivery of weter to Soxthglemm pursvant to
St Septesber 2, 1975 Agreement with FRAICD shal) be sade
through FIICO's swtitlemant to the uwse of the outlet
capacity from Standley Lake Reservole, s0 lomg as Porthglens
sl Thormton shall mot Intesfers vwith the rights preserved
to FRICO and Westminster pursuas: to that Agreewent of
Septenher ?30_ 1874, hny plans by Northglenn or Thormtos to
sttach to the owtlet works shall be first submitved to FRICO
ok Vestainster for theiv spproval which spproval shall sot
be wnreasomably withheld.

-1~

k. Should sny city which s & party heretro
install any telemetering or other similar  device 1o
effectuste the delivery of vater to which it js entitled,
the operation of any such device shall be coordiusted with
FRICO and the Committees hereunder.

18. Thornton and Westninster agres to meove to withdraw
the Cowplaints and to wove to dismiss wvith preiuvdice those
previousliy-instituted legal proceediongs in Civil action Mo,
T8-CV-1187 and Civi) Action ®o, 79-CV-1198 in the vistcice
Couct {s snd for Jefferson County on behalf of themsclves

.and The Nandalay 1irrvigation Company in consideration tor

three hundred twenty-five (325) acre-feet of storage in
Btandley Lake Reservoir, deducted from Worthglenmn's pro-rata
ownership and altocated to Westminster to Lecome a part of
fze stovage spece purscant to0 the terms of Paragraph 5(a).

19. Westminster shall dismiss fts previously
instituted proceeding in eminent domain being Civi) Action
Bo, 43056 im the District Court of Jefferson County, State
of Colorado.

20. Thornton will dismise Clvil Action No. 43043 in
eminent dosaie »s against FPRICO ond  caoch  individual
sharebolder that tatifies this Agreement.

2). Vestminater, FRICO and lts Sharehold>rs do adree
to cancel and do hereby cancel nll‘prox-isions of that
specific Agreememt dated Jenuary 24, 1963, as of the
eftective date of this Agrecement.

22, Vestminster and Thornton vill nct countest the
validity of that Agreement between FRICU aad Northglenn
3sted September 2, 1976,

2). Worthglenn will recoynize the ownership of the
snnual right to purchasze Church Ditch water pursuvant to the
inches of water owned of to he acyuired by Thorntoh ot
Westainster opon the following basis:
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a, For hip of $nch : d by a

clain of title swpported by shetract oc title fosurance, the
sonoal right to purchase vater shall be confirmed subject to
the reasonsble rules of Mocthglemn ww q:u;m relating to
the carriage of water.

b. Yor ¢ p of § xepr by a

clafue of title not supported by abatract or title ingurance,
the annual vight o pyrchase water shall be confirmed
subject to the veasonsble cules of Marthglenn velating to
the carzisye of wvater snd the execution of an agreemegat to
save and hold Nocrthglenn bharmless for declivery ot said
water. .

¢ Delivery of vater to Westmimster, Thorntom or
Handalay may, a. their discretion, be msde at the Ketner
Tlume,

24. This Agreement shall be enforceable by aspecific
performance imstituted by sny party, against any other perty
or individeal, it being specifically omderatood that the
intent to enter into this Agreement i for each particulac
party o perform pursuant to the terms hereof, that a bresch

b f and any dsmages resulting therefrom is mot and aball

Aot cavie & termination of sny of the obligatjons under this
Agreement, The venue for any dispute hereunder iz o be the
bistrict Cosrt in and for the County of Jelferson, State of
Colorado.

25. FRXCO hereaby ageees that it will use fis best
efforts to work out an agreement with the Citles of

& and Th to fimpl & re-wse plan upon
similar terms amd conditions as that agreement entered
betwveen FRICO, Ltx sharedolders and Morthglena,

26, This Agreement is binding upon the parties hecreto
upon execotion, and shall becowe effective opon approvsl at
& meeting of the stockinlders of FRICO to spprave this

~17-

Agreement by at least sixty-cevan perceat (673} of the total
outatanding shares of the Standley Division 2a1d » majoriry
of the total outstanding shares of the Barv, Milton and
Baxshall Divisions of FRICO, If aepproval ©f the
stockholders 1s mot obtafned within siz {6) months from the
date hereof, thic Agreement ahall be null and void.

27. This Agreement shall be placed cof record in the
offfce of the Clerk and Recordexr ©f Xdam: and Jetferson
Coantles.

20. The parties herato have entered intu stipulatfons
stianched herewo as txhibit "A* and *B¥, {incorporated herein
by this reference, specifically as to Cases HW-8743 and
w-0744, Vatex Division 1,

2%. Thornton, Northglenn, and Westminster shall be
entitled o take dellvery of any water they now or hereafter
own or control through the Croke Canal toc delivexry fnto
Btandley Lake Reservoir, if at any time there shall be
capascity in sald canal mot being utilized by FRICO. Any
such pnused capacity as msy exist froa time to tiwe shall be
shared equally by Thornteon, Northglenn, and Westminster {f
the occasion werrants. The use by Thornton, Horthalcne, sad
Westminster of any unused capacity shall be cocordinated with
CRICO as operaton of said canal eo ec to not interfere with
FRICO's sbility to deliver fts water.

30. The pacties hereto pledge thelr couoperacion and
shall vigorousnly defend amy action of any XKind artacking the
wvalidity of this Agreemeat and any tern:, and counditions
herein contaived, each to pay its own cosits.

This Agreement, Itx terms and conditions, shall be
binding upon and {nure to the bonefir of the bheirs,

executors, successors and assigns of the rarties hercto,

PR
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Dated this 4th day of Wey, 1979,

TARMERS RESERVOIR AND
IRRIGATION CONPANY (PZRICO)

by

TeE 3.

urmmlswrom.'- ~4"

City Managerx,
City of Westminsper

-i9-

ATTEST: CITY OF WOKTHGLENN
bW . 3
AT
3 Hayor, City of Northgicna

APPROVED AS TO TORM:

City of cihglenn
E;ty Attorney iy ; J ; -
.

ounr.el

WITWESSED ®Y:

N L
*Ta N\
t N e
Fichard . fana =

"
Governor of uk\ State of Colorado
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ADBENDER
TO
AGCREERERT

PARNERS RESERAVOIR AND IRRIGATION CONPANY
CITY OF THOMITOM
CITY OF NORTHCLEWM

nay 4, 19379

addendun to Pour-Way Agreemenat)

ADDENDUM TO AGCRUEMENTY

TRIS AGREEMERY nade and entered into this Ath day of
Hay, 1379, by and hetveen the FARMIAS RESFRVOIR  AND
ERRIGATION COMPAMY, herelnafter referred to an *FRICO", the
CITY OF THOMTOM, & sunlcipal corporation of the State of
Colorado, acting by and through its Gtilities Bosrd, and
City Council, hereinsfter veferred to az "Thornton®, the
CITY OF WORTHGLEWN, a municipal corporation of the State of
Coloxado, hereinafter reltecrred to as “"Morthglenn®, and the
CITY OF WESYMINSTER, a municipal corporstion of the State of
Colorado, hersinafter referved to ag “Westminster”,

MITNESSEYE :

WREREAS, Thornton and WNorthglean have previously
approved the Agreement commonly referred to as the “Ifour-Way
Agrecment” om April 17 amd 18, 1979, vespecrively, and

WARREAS, FTRICO and WVestminster have aspproved the
commonly referred to "Four-Hay Agreewent”, and

WHEREAS, since the approval of the Four-Way Agrecment
by Thormtoe and Worthglenn, sevaral additional items have
been negotjated among the parties and to vhich the partjes
feel should be veflected fn  the Four-Way Agreement
originally approved by Thoraton and Northglenun:

WO, THEREFORE, for and 1Ia considecstion of the
premises, snd the following covenants, terms >nd conditiors,
and in full considerstion of certain other condstions as
bhereinafter set forth, tt is bereby sgreed by and betvecn
the parties as follows:

A. Peragraph & of the Pour-Hay Mgreement s hereby
amended by the addition of the folloving scatence which {3
to be added thereto at the end of said prragraph, aed which
lJanguage is as follows:

-3
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*laitial nse of swch wemsed .un.. space

velorzed 2o sbowe, shall praclede m
mhduuuuum.lum-.nu,
1s the wos of such spese.*

9. - Pacoycaph 7{b} of sald Fouc-Wuy dgresnent S bershy
wmanded in tote to yead'as follewas

'“-“‘! take Beservoir shall mot be tod
Mllecatieg “:“‘l' ﬂl‘:ltl mn'wu o

":z:“. m'u‘:
thodeend |u,.|.| by ony w‘:‘“"‘ pud
Stharvies, sach "‘“- s this sgreemvat

aﬂmi.-uuu-uu-
o 28/02nds fsach
ofty einilevly sherne
& voluction by vivtes
of its shareholder
atatwe in PRICD).
testud anter 13/83wla.
Thoraton 18/42nts.
€. Paragraph 171b) of the Teur-May Mqreenent Is hetehy
enpaded by the sddition of & seatence to be added to the end
of sald pexagraph vhich s as fellewes
*Al} actions by the Comnittss shall be wnanimows.®
This Milandum Agreesent, its teras und condicions, shall
ba Dinding wpon and inere to the bemafit of the
208 sssigns of the purties beveta.
Betad this fth doy of Say, 1579.

SARNENS IESERVGIR P
IRRIGATION CONPANT (FRICO}

Geetnh Yim

-2=
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D-2

EERYIFLICAYE

1, Feny 2. Conltn, Cley Cleck of the City of Yooraton, Colorada,
do hazeby cextfify that the stiached Docsment is & trwe aad accurste
copy of the arzeemcut betwren the City of Thormion and the Cfty of
Porihglenn.

¥ furiher certily thas the sgrecment vas ratifSed am May &, 1979,

snd the origingd Pocwscat Is contatued in the offictel Cowmcil Docusent

File of the C.ty of Thoratos, Celorado.

Clven wy hawd axd officlal scs} this Yth duy of Moy, 1979,
CITY OF THORATIX, COLORADO

3

1in, €Ity Clesk

MGREEMNENT

CITY OF TUCRATOM
CITY OF NORTHGLERR

nay &, 15739
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TAIS AGREENREMY, entered into this &th day of Ray, 1979,
by sudl between the CITY OF mm‘. » sunicipal corporation
of the State of Coloredo, acting by snd throwgh its
Silities Soard and City Council, hereinafter veferred to as
“Ihornton”, and the CITY OF MNORTHGLENM, & wsunicipal
corporation of >m State of Colorado, acting by aad through
fte City Covmell, hereinaftex veferred to as “Northglemn®,

BITMESSETYN

WIEREAS, Thoratoa presesntly owns and operates @
wenicipal stility wsystem consisting of certais rvaw water
'“\‘!tl‘n awé storage tacllities, clear lllll.l.' storsge
tanks, vater trestment plants, distribution facilities and &
.sewage collection and tramsmission netvork designed to
furnish poteble water and sever sexvice for the present and
anticipated customers u jts utility system located within

or withowt the polictical ies of T + and
MBEREAS, Thoratom presently provides water and sever
stility service to weers residing within the preseat
political bowndaxijes of Northglean, pursuvant: to individeal
contract with each wser, and
WEERLAS, pusrssant to § 208 of the Federal Clean Water
Act, 33 B.5.C. § 1208, Northglenn has been designated a

t 9 y by the Regional Council
of Goveramemts for those areas withisn its polditical
B ies, its beiny certified by the Soveraor of

the State of Colorado to the United States Envirunmeatal
Protection Agency, and R

WALREAS , Ionhqlcm intends to establish, owm and
BR!O.QQ fts owm sewage collection, ireatmest n\d‘ vater

distribution system, sad in furthesance of that inteation to

~3-

acquire from Thornton certain water and scwer utldity lipes
located withia the political boundacics of Horthalenn and
certsin other appurtenant asd related fatilities located
outside the poiitical boundaries of NHorthglemn, and

. by ' ‘sgrecment between Thoranten,

Notthglean, the Farmers Reservoir and irr fgation Company and
certain fndividus) sharebclders of the Standley Division of
Parmers Reservoly and irrigation Company and the Clty of
Westminster, Thornton is to scquire storage trom FRICO in
Btandley Lake Reservols and Morthglenn s, by the within
Agreement, to scquire all sevexable water and sewer utility
1ines, storage tanks, pumps snd sppurterant focilitics as
described in  "Exhibit A* which 3z attached  hercto,
incorporated Lerein, and made & part hereof, and

UNEREAS, fn the future comstruction and cuperation of
its own water and sewage wtility system, licrthglenn may
construct certain facilitjes im which Thornton may wish to
participete, and

WHERLAS, this agrveement iz idotended to effectuate
severance of certain portions of Tharnton's utflity system
commencing upon the effective date of this agreowent, and

PHEREAS, by individual contracts with asecs vithin the
political boundaries of Northgiemn, Thormion has cowmmnjtacnts
0 serve sald users inte )88, and has anrced to sever these
osets from the Thornion system, which will verult in the
loss of water and sever income Lo Thoraton, 1o whiich they
would bhave been entitied, bhad Northglenn not decided to
implement Jts own uLility system and which source would have

partially defrayed the cost of ope:ating and muintaining the

total Thormton utility system through the year 1998, and

MNERCAS, 3t is the intent of the partius horeto to
Structore the severance of Teriain water and sewer lines

owncd by Thornton by "contract termination™ im tuch o wanner

-2-
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that Thoratoa's utiiity sysiem revemves will be malatalned
in as good a condition bad the Worthglemn usexs remained on
the Thormton systes thyough the period of conttactual
dbligation, and

MAERTAS, 'mslcn; Gimctiw‘ from tha Thornton
wtility system by the waers vithia the political boundaries
of Worthelenn will creste certais operationsl problens
secessitating additional expenditures of acales by Thorsmtom
in bailding certsin physicsl facilities in oxder to
dle‘etuu on  orderly and complete aeverance of the
Northglenn stility ssers from the Thoratom wtility system,
and ft s the iwtestion of the partiss bereto that
Sortkglenn ghall velsburse Thoroton for 3ald  monies

'y to be expended, and

MNEREAS, the method and cost of physlical édisconnection

and contract termination was deternined on pehalf of parties

‘mult to a three-volume veport prepared by URS Company,
and

WNEREAB, it iz to the muteal benefit of both Thormtoa
and Northglemn o effectuvate sn syressent which will ecase
the burdea of s"eﬂumi costs which might otherwise be borns
by Thorntoa and which will resolve all present differences
betueen thl twe cities iIm seder to lvou the wasteful
dupiication which could reswlt if the wtility lines and
appertensaces presently located withfn the City of
Morthglean wers aot scqguire$ by Worthglemn, or iIf amy
physical dseverance ware to be Is strict sdheremce to
political bowndarles of the variows cities, sad

WNEREAS, in ihe spirit of wonicipel cooperztioa, It is
o the motmal sdvantage of both parties to enter fato sweh
an appropriate sgreemcal, as hervinafter set forth.

WOM, THERCFORE, im coaslderation of the above premisea
and the following coveasnts, terms and conditions, it is

-3~

3. Cost of Contract Termination. In order tn provide

that reveaues 1o the Thorstom utllaty sysiim shal)l nnt Le
msterislly differeat than what wbuld have been the case if
Northglenn wtility users under contract to Thotnlon were to
renzin on the Thornton wtiliLy system through April 1, 1588,
Worthglenn shall, st the time of parttal or total phycical
Alsconnection of efither water or eewer service to its
residents frox the Thoraton otiffty system, commence paying
on a wmonthly basl; to the Ciry of Thornton through Harch 31,
1948, certain aums of moaey to be computed as follows:

(s} Total Disconpection. Commencing av the date of
acteal total physical dizcomnection by Northglenn from the
Thoraton Utility System, Horthglens shall pay to Thorntosn,
the sum of One Nlllion Sevem Nundred Fafty Thousand Dollars
{$1,750,000) at the rate of One Hundred Forty-Five Thousand
EBight Bundred Thirty-Three Dollaxrs and Thirvty-Three Ceats
{$145,833.33) per month, due in sdvance on the Eirst day of
each month, through the March 1, 1588 payment.

tb) Partia} bisconnection. ¥f YRorthglenn shalt
discomnect from the Thorwton Utility System Jrn stages, then
in that ewent, Worthglean shall pay to Thurnton twenty-five
percenat [(25%) of the ‘annval payment due pursuaant ta {a)
aAbove upon the same terms and conditions if the severed
wexvice is sever szervice and seventy-five percent (75%) of
the annusl payment due porcvant to (s} above, upon Lhe same
tersa and conditions B the severed revvice i3 water
sexvice, ;n in addition ta the continuing payment by
¥orthglenn to Thoraton for the non-sewired service, as
provided elsewhece herein, until total disconnection of botn
secvices at which tiee the full Lerws and cowditions of {a)
above shall commence.

tchk Prom and alter the effcective Aate of %his

agrecment, any vebates required under »xisting contrauts and

-5
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Btidisy Extemsion Folicy O as to peop les ) ]
within Worthylenn shall be the obiigation of Northglean.

As 0o sy commcctions sade to the utfility system
located within Morthglenn from sad after effective date of
this agr smy tebat dde wnder assnigned WRidiny
Zxtansion Policy Cowtrscts aa 0 those cuesectiowns shall
alno be the obligation of Worthglesa.

4. Master Neler Contrack. Cowsenciag Irom the date
of the execotion of this Agresment, Thoratom akall comtiace
to provide trested weter amd sewver service to the resideanta
of Rortiglent at the ssue gates pold by Thornios msers eatil
actaal physical Sisconmection oceers, whichk is contemplated
-t- be Novesber 1, 1588. If actval physical Jdiscoanectios
dows aot occar om that Omts, Thormtoe shall costinue to

provide the treatsd water and sever sesvice Bt the same
JSates o paid by Thormton wsers on an “as avallsbrle basis®
ontil Mosenber 1, 1983, giving Zivst preferemce to Thornton
asll other wtility nsers ﬁulvln sexvice from its systes ss
of the éate of this Agrecasnt snd second prefsrenca for
svallable sopplies asd capacity to Northglenm users.
Prom the dste of this Agreement, Worthgienn shall bave
the folloving righta, duties and rasponsibSlitiess
& Bt shall havwe complete operatiomsl comtxed of
those wriltty 3iwes Jocated withis its political
bowndavies os Sascxibed on *Cxbibit A", comsistest with
o1} cights, fwtics amd responeibilities of the fee
ovmership of ssld etility 2aes which ave to be
srgeited from Thormton as wﬁim herein. )
b, It shall assums sy and all expenses for

og fon, wat mmter Qimg, billing, end
Ilee vepair, {lwstslletion ov ceplacement for sald
Sacilitics M reguitad.

€. dorihglenn shall be eatltled to retaln o5 its
oun and assume 1) rights, dotfes snd vesponsibilitics
for any or all tep lewa, :yéte‘- developsent chorges or
water resperce feen within fts .Iucoryor.lta’ limics for
connections o the utflicy lines to be ecquired from
Thoraton,

8. The vights, Juties »nd vespomsibilit{es of

a)l service contracts snd Utillty Extension Policy
.Contracts {UEPC) by which Thormtoa has agreed to
provide vater and sewer service and tap connections to
the residents and wsers vithis Northglenn shall. upon
tl;e Aate hereof, become the property of Morthglenn and
ionuleu shald msspae X3 rights, dut les,
reeponsibilities and obligations therzunder. Thoroton
shal) transfer the originals therecf to Morilglewn
within thirty 1383 days of the date hersof.

w. Rorthglenn shal) negotfate all new contrects
for weter and sever service within the political
boundaries of Morthglems and Thoraton shell provide
service therefor.

’ £. The Naster NBelker for t& purpose of this
contract shall exist at the water meter for each tap
Joeated within Worthglenn. Rorthglenn shall yerd all
metets aonthly and shall monthly submit toc Thorntun the
Aotal guantity of warer messured by cach vater reter,
as well as copies of al) meter readirgs. Thornton will
[ 2131 ;o sorthglenn the total assant dve for water and
sewer services based upoa the ;e-surtucnts made by
Morthglenn as confirmed by I’hor;tun. at the rates
charged to Thorntos users from thme  to  time.
wortbglena shall ©ill for and esllect all chaiges for
water snd cewer aervices. Sewer charges shall alse be

computed on the same baxis »5 tO Thornton dsers. uncid

-7
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sctusl physical severance occurs, Thornton vetsinm the
right 1o spotcheck individual meter resdings.

%. Datil such tiwe as wotified in writing by
Northgl or 1, 3980, whichever occurs

Eirst, Thorntom, with its oun personnel, shall continue
to provide all operation and wsintensace functions and
shall comtinue to G0 the actua] physical reading of all
water sad sewer weters within Morthglenn and vill also
continge ts du the billing the same ss is presently the
‘cane. Worthglean shall pay to Thorston woathly in
sdvance the awa Of Twenty Yhousand Dollars {($29,000)
for swch services cowsencing and pro-ctsted to the date
of this Agreement

§. Northolemm Sewer Servite to Certalsn TYhorston

M. Worthglenn shall sccept, treat sal dispose ot
sewage effluent from thoge certain custowers in the sreas of
;botnm as sat forth oOn “Exhibit B*, which is attached
hereto and made a part hereof, at wo cost to those customers
of Thorston asd shall be responsible for the operation amd
maintensace of the sppropriste trunk lines ihereto as ate
Jocated withis the political boundarive of - Sorthglens.
sorthglenn ashall be emtitled to claim credit for snd keep
all effluent _eouecled from this service avea. Worthglenn
shall have wo suthority ower wor determinatiou of who or how
many sewage Laps 3ay be comunected to sald trunk lines within
the political boundaries of Thornton, but Thoraton shall be
required to pass an Ordinance similaxr to the one set forth
fn *Exhibit C°, attached hereto and made a part hereot by
this xeference, 80 as tO prevent any discharge fato the
sewer lines of wmaterial that would meke treatment by

Nocthglesn wnlawiel oc bly jcal, TYhoratos

shall have no objection to the right of Nortbglenn to the
use snd total cowsusption of this sewage cffluvent that

Morthglenn might be able tﬁ‘ncmllﬁh or obtain through Lhe
appropriate Water Coust of the Etatc of Colerado and will
support an appllcation by Morthglenn to the Water Court for
the right to the use of tald effluent in the same manncr as
would be allowed to Thoraton, '_

3. Thorntom will ptov!.dc al) necessary
opention. maintenance and capital expunues sssociated
with the sevage collection snd distribution systems to
be served by Northglena, from the pojnt of collection
from the individusl Alscharge points to the polivical
boundaries of Thorntom, Iv the event rxepatr ov
mifntenance upeult;n-n ate  required by elther
Thornton or Northglenm to those lines Yocated within
efther Cily necessary to meet the service requirements
of the customers located within those areas set forth
on  “BExhibit B®, either city wmay, at  Its  sole
election atter ten {(10) days* notfce to the other,
within which sald other =ity must commence the work
necessary to correct the protiem, expend such monjes as
sYe necessary (o provide proper service and bil) the
cost of such repairs to the other, It ary capital
expenditures are deemed uecesrary to lines within
Thornton, ss determined by Thornton, these shall be the
sole obligetion of Thorwton.

b. In providing services to Thornton customers
et l‘ott.h on "Exhibit B", Northalenn shall indemnify
Thornton against any suits brought on sccount of any
propexty damage or injury of any partics resulting froa
such provision of service within the avca set forth on
“Exbivit B® and arising from acts af negligence or
tntentional misconduct by Northglenn, fts sgents,

contractors ar employees,

-y
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. yhoraton Sewer Service to Certain Ncrthgliemn
inhabictsnts, Thornton shell accept, tresr snd dispose of
sewage effivewt from those customers % the aress of
Rorthglean as set forth om “Expibit B v!llcb is attached
hereto and made 3 part hereof, at mo cost 10 those custowers
of Wortkglenn, ‘snd yhall be responsible for the operation
and maintemance of the appropriate tresk limes Jlocsted
vithin the politica) hoendaries of Thoratos. Thoraton shall
be entitled to clafm credit for ass keep sli afflvent
collected from this service area. Thorntom shall have wo
suthority ower sor detersinstion of who or bow many sevage
taps day be coanected to sald trenk lines within the
political boundsries of Northgless but Worthglena shall be
reguired to pess sa ordinance sinilar to the ome asttached
bereto ss "Exbibit C° so as 1o prevent any Sischarge into
the sever lines of material that would make treatment by

Thornton walavis) or ber bly fcal Soxthglenn
shall have so objection to the right of Thormion to the wse
and total wtioa of this ge efflvent to the extent

that Thoraton might be able to sccomplish or obtzim through
the appropriste Water Court of the State of Jolorado, and
vill suppert am spplicatica by Thoratom to the appropriste
Hater Court of Colorado for the right to the use of ssid
effleent in thet samt wamner a5 would be sllowed o
Rorthglenn.

a.  Northglens wiil  provide all  aecesséry
operation, maintemance 383 capital expenses associated
with the sevage collection and -Mnrlh-tlon system to
be served by Thornton Erowm the poinmt of ecollection from
the fwndividual discharge points o the political
boundaries of WNorthglean, In the event zrepair or
‘-Jh-lmnce expenditures are  vequired by ejther
Worthglenn of Thormton (o those lines located within

18-

vither city neressary to meet the servive reguiresents
of the customers located within thosc arcas set forth
on “Erhibit D, either city may, at its sole election,
after ten {10} days® notlce to the other, within which
sald other city must commence Lhe wotl aoccessary to
correct the problem, expend such monies as  are
necessaty to provide proper service and will bill the
cost of zuch rzepairs to the other. it any capital
.eupenditnyes are Oeemed necesssry to  lines within
Notthglenn. as detcrmined by Northglemn, thoze nhall be
the sole obligation of Northglenn.

. b. in providing service to Norihglean customers
set forth om “Exhibit D, Thorntom rh2l) indemnify
Horthglenn 2j3ainst sny suits brought on sccount of any
property damage o. injury of any parties resulting frow
such yroeision of service within the area set torth os
*Exhibit p* and arising fxom acts of ncgligence or
intentiona) mizconduct by Thorpton, fls  agents,
contractors or smployees.

7. Indemnification. For any and 21) contracts
rellﬁnq to wtility service to property and users located
within the political boundactes of Northglenn identified on
“gxhibit £* attached hereto and fncorjcrated Lercin by this
reference tHorthglenn, from the effuctive dJdate of this
agreement, shall be entitled and shall succeed to  all
rights, d.nues. and  obligstioms., whether wonctary or
otheyvise, snd al) responsibilities of Thornton pursuant to
the same and Northglenn shall indemnify Thuinton froa and
against any and al) claims, svity, dewands, actions, and
liabilities of any mature whatsoever, including all costs
and attorney’s fees incurred by Thornton, which ray arise by
teason of any failure by Northglenn to purfore, i full, the

ouligations assumed under said contracts, and further sgeees

~313~
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Lo defend say action amd pay sny judgwents againat Thotrntom
arising ovt of such performence or failure to parform under
safd contsacts or Utidity Extonsion Policy Comtracts.
Thoent, ¥ to pe $n sotts filed by or agaimst

Thornton prior to the cffective date of this agreement and
sriving out ©f the coatracts set forth ow “Ezhibit 2°. In
particuler, Worthpican §s obligated to pay al} rebates ond
honor 8ll fyee prepald taps ws wet  forth fn  those
contracts.  Fhovntom shall tramsfer to MNorthglena all
previcesly Oeposited wonies tor sil individes) wser service
contracts. ™horaton ashell ressis liable tor i} bonded
tndebtuadutss previously fncerred by 1L, axising out of the
puwrchase by it of thet part of the TV Yy gquired
by Mosthglenn herein and set forth i “Exhiblt A%. Thorntoa

shall sisv rcmein lishie for the pay ot any ges a5
sot forth on Third Clais for Relief, thet may be sverded the
Plaintifss dn the pendiag lausuit of Roflins v. Thoratom
(C.A. Wo. 33198) in the Afans Cousty Bistrict Court.

8. fgomiftion of  wiility Lines--Exclwsion of
Warranty. 3t s heseby syrecd that the purchese of any
tacidities 88 described $n “Criibit A” by Northgleam is on
an "ss is® beais, thete being a0 express ov l-_oued vavcanty

ot fitness, condition, fals or workmesship of any kind
by Thovaton) howeves, Th shall P te the

of furnishing Gravings, Sisyrses and other materfal vhich §t
ney heve in ite p ion that ralate to sald fecilities

which mey be » bencfit to Northglemn in operating and
maintaining swch factlities. Ferther, wntil actual physical
possvesion is relisguished to Northglean, or wati}
Sorthglenn e¢lects to assvme operation and maistenance of
ssid 1imcn within Northgleos, whichever occwrs Eirst,
Thornton shall cowtiawe to operate and waintain said
gaciiitien 1n 8 manner commistent with ressonsble standards
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of the wiility industry for ao loug a5 Andividual urers
within the political boundaries of Morthglenn are continuing
to receive uvtility service from Thornton,

9. beiley States.

a. Yrom amd after the effective dzte hereof,
Sorthglenn shall mot seek amy siate or federal water or
sewer wanagement status or other utility sratas which
would in any way involve contvel over or decision
making ut.hotﬂy vith regard to any of the presemnt or
foture customers to be served by the City of Thornton
or of any avess Jocated within the political boundaries
of Thoraton, as It mow or may cxist in the future or
aress reasonably anticipsted to be served by Thuraton
s determined by St, and except as set forth below will
further limit itself to wtility mervice snd managewent
Secisfons with regard to only those custorers as
Jocated vithin the political boundsries of the City of
slorthglenn. . . .

b. Except as provided in Paragraph *C® below,
Worthglenn agrees that it will mot, after the date upon
which this instrument becoms operative, dircetly or
indirectly, sell, lease or otherwise dispiue of any raw
oc trested water or provide '!vageA scyvices tfor
domestic or wmunicipal wse, or provide doaestic or
wonicipal vater sesvice, outside Its pcesent municipal
bond!tln to any nrs&- or eatity for any ares not
curzently vecriving such - water or water service or
sewer service unless lppllutk;n therefor shall have
firat been made to Thormnton, fu writing, and unless:

1. Thornton finds that it is uct able to
provide water, vater service, or sevage seyvice
for szweh acrea within & reasonable time after

receipt of the applicatiom, with the ruesult that

~13~
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Thornton declimes &0 sceept, In writing, the
aspplication, o
it. Thoratoa fisds that §t i sdle to

peovide such weter, wster servics, or sewer
service, but for sther cessons declines to scoept,
in vriting, the applicstiom. :

333,  worthglema may furmich sewage efflwent
o the Parsers Reservolir sad Irvigetion Compeny
pursuaat o that cetll.ll agreesant dated
September 2, 1976, and shall fwzaish sewage
service to certsis Thormton residents purssant to
the terss and conditions herein.
©., Worthglemm will wot iaterfece vith Yhoraton's

& justion of t services wecesssry for
Thoraton or its wtility weers, sor seek (o exercise any

t t 9 gency asvihority over the atea
uithin the incorporated limits of Thornton as it wow ot
may exist in the fatere and ss Jdescribed as the Lowver

hornton Service Ares described in the Worthglemn 201

Service Plan, except as set forth below:

E Thornton and Wortiglemn way muteslly
agree to umive the comdition set forth im this
paragraph 1f 3t appesrs to be in the mutuval best
interest of both parties. The primcipal purpose
of swch vajver would be o provide protectiom to
Thoraton for fts owa wasteveter plans in the eveat

h t y designation is denied

e Thornton.
19, Bctns) _Physical  Seversnce. Mctssl  physical
discommection shall occer during » tine to be sgrecd wpon by
Thorwton and Northg such piysical se shall wot

cosmence wat il Northglena bas completed Jts water swpply and

Teuse stOrage treatwent systems., If physical _severance is

14~

able to occur with regasrd to either the vater or the sewage
part of the uwtility system prior to simwltincous severance,
the rates charged by Thornton ahal) reflect such partjasl
severance, and monthly payments as to the sorvice portiadly
4, shall immediately pursuant to Paragraph 3
hereof.
X3 Raw Vater lLease. From and after the date of

actual physical severance ot the viility mystems, Northglenn
way lease vesv vater from Thornton, apd Thornton shall lease
uwpon writtem request, Taw wvater to Worthglenn on an “ag
availsble® tasfs. The decision as to whether sald 1aw water
is actunlly svailsble for lease shall br ss determined by
the Ttilities Board of Thorntos. YThe base rentsl rate for
any rav vater 1.-.-:9 from Thorntos to Northglenn shall be at
vhat the Demver Water 10818 would lease Tav water for during
the same period.

12, Fveated Mater Service. Thoratom shall be euntitled

to receive treated water for raw vater siich it say rlcct to
deliver at {ts cost to the Northglenn Water Treatment
Plant. The treatment costs for vaw water delivored to
Rarthglenn by Thormton shall be at the cost according to the
falioving scheduln;

@, - For the period April throujh October,
forthgleon shall treat not to exceed » maxinum of three
millfon (3,000,000) gallons per day of Thonaon raow
water at a rate of Scventy-iive Cents (75¢) per one
tllonsa.nd {1,0003 gallons, with the base year cqual to
1981, subject to annual adjuosteents by the change in
the Consvmer Price Index.

b. For the period JMowesber through HRoareh,
Siorthgleman shall triat not 1o eaceed a saximom of eciaht
wiliton (8,000,800} gallons per day ©f Thornieon raw

water at a rate of Sixty-Five Ceunts (LS6¢) .r one

-15-
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thousand {1.008) galloms, with the basc year egual te

1981, sebject to 1 adj wy the change f»

the Consumer Price Index.

1t is specifically agreed by and betueen the pasties
hereto that the quantities of water set forth im Pavagraph
Hos. “».° and “b.” above are the maxfmse treatment
capacities -svallable based wpom preseat population of
Morthglenn. Northglenn may reguire the reduction of the
lewvels of treated water capacities availsble to Thotston and
by eotzequent sgreewent, the perties bereto will wmore
specifically define the smoent of trestwent capacity that
may be svailable to Thorntom without diminstfon. It in
uhderstood that Morthglesn is mot obligated to furmish any
such treatwent copacity !-dcﬂ-lulg waless agreesd 0
othervise,

13. Other Services.

a. Vorthglenm &5 bullding & raw water supply
3ine from Standley Lake [Neservoir to its water
treatment plant s  which Thoraton way wish o
pasticipate. Within tvo wveeks atter the effective date
of this Agreement, Thorntom shell motify Northglemn of
the extent to which It wishes to participate in said
pipeline. Thornton's participation shall be from the
Standley Lake Reservolr outlet works along the liae of
ssid pipeline to a point mwtually agreed wpon between
Woxthglemn and Thoraton. Each city can use the wvnused
equcity of the other at sny time On an “ac availsble®
basfs. The cost to Thornlon for participation in the
Northglean pipeline as oversized shall be charved
mo-zats based upan each clty's capacity is said
pipeline. Costs shall be detined as those expenditures
i»y Northglenn for pre-desfign, design, -ol-u(ary easement

acquicition and actuas) construction.

36~

b. At certain points to be agreed upon bLetween
the engincering departments of both cities, theve shall
be certain metered intexrconnections between the treated
vater systems of each city, the cost thercof to he
jointly shsred by the eiti‘el.' The purpose of saijd
interconmections is to provide for crergeniy service
between each city's system vher:ﬁ i€ all or a portiun
of a particular city's treatwent snd distribution
system shovld fagl for mowe veason, the other cily
would be able to provide emtrgency service punding the
correction of the problem. Water shall be s0 provided
&t the same rvates charged within the praviding city.

34, Srreet Cut _Ordinances, In order to avoid

sanecessary duplication and costs asrocfated with major
Street fmprovesents and to avodd a city having o
asubsequently cut and dig up pert of the sireet 16 fostsll
wiflity sevvices, each city shall exchange sticet cut
ordinances snd the respective City Managers shal) by lette:
notify each other of proceduces for uot'ltlc.uon vf major
street improvements ‘o that the other city mey have an
oppartunity to schedu'{e wtility iastallatiors to correspund

with the street improvements.

1S. Rights-of-vay. Worthglenm, at itz expense, sholl
provide Thornton such rights-of-wvay across public lands as
may be required by Thornton for the fnstallstion of Jines
and hcll_ltien vithin the boundarfes of the City of
Morthglenn as a result of Thornton's loss of access to the
water and sever utility 3jines locugd within Notrthglenn,
Thornton, at fts expeose, shall also provide Northgicon with
any rights-of-way across public lands necussary for the
installation of lines and faclilities that are required to

provide vater and sever services to Northglenn's customers.

-3
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36. ancillary Matters. Northglenn intends to build
what in commonly known as the *Bull Canal Reservofr®. The
resexvolir could be enlarged to provide se additional

capacity of spproximstely two thousand {2,000} acre-feet.
Butil Nerch 15, 1979, Thormtom shall have a flcst cright of
refusal to participate in an enlazgesent of the reservolr to
the extent mt needed by Northglemm and to pay the pro-—yata
cost of the coustruction of seid resecvelr enlavrgement, If
Thornton elects to pay for the cost of covstrvctioe of the
additions) capecity, MNoxthglumn shell be entitled to the
cost of designing and comstrocting said enlargement.

17, Cap'jons, The captioms for the mumbered pararaphs
herein are wot 0 be wsed to vary the meaning of the
'p-u,t-pln and are for fdestification purposes only.

18. Recordation. A copy of th.l- agreement shsll be

Ppleced of record in the office of the Adaus County Clezk and
Recorder.

18, Fire Mydrants. Until sctus) phiysicsl ssverance as
referred to abewe occurs, fire hydrants located within the
paliticsl bouadaries of WNorthglenn chall not be used for
anything other thamn fire fighting purposes unless the water
a% used therefrvm §s metered and if wo, copies of said meter
readings shall be solmitted promptly to Thornston so that
Sorthglesn shall he billed for the amount of water so used
perssant to Paragraph ${L) hereof and im addition to the
other payments herein, Worthglemm shall continwe to pay the
wonthly n;v hydrant fee.

28. Nater Breaks. Uetl) actua) physical szeverance

ocTur.:, Worthglenn shall notify Thorston promptly of any and
#11 breaks wvhich may occor in vater liass and Thornton
retasns the right to fix any breaks 1f, im !.hel(. opinion,
they are not being prosptly attended to, and bill Woctiglenn

for the same ia order to aveid » waste of water.

~28~

s, Gntil actesl plysical scverence ocovrs,
Sorthglenn shall maintain &)l  wmcters vithin its
politice)l boondaries in ‘» gyood snd workmanlike
condition.

31, Sevevabllity. This agreement shadl continue in
full force and effect tegardless of whether an individual
paxagraph may be determined to be {nvalia. For this
purpose, cach provision of the agreement chall be consldeved
severable.

22. Purchase of Fecilitiesa. Northglenn shall putchase

and  Th shall y the facilitfes described on

*exhidit A for a purchase price of Twelve Million Flwe
‘luncrcd Thousand Do) lars 1$12,500,000), payable as follows:

& Pive Nidlion Dollars ($5,000,000}, payable on
or before the expiration of ninety (956! days from
execution of this sgceement.

b. The balance of Seven Million Five Hundred
Thousand DPollaxrs ($7,500,000) to be padd over a ten
€10} year period, commencing wpon the date of the Five
Hilllon Dollars ($5,000,008) payment, said principal
balance to bear interest at the ratle of six percent
{€%3 per annum upon the onpaid bslance, payable in ten
110) egual  avnval  installwents of principa) and
interest, of One #illion, Rineteen Thousend,
Ywenty-Five Dollars ($1,019,025) per year fyom the
firet payment which shall be due one (1} yvar {rowm the
date of the Five Mildion Dollar ({$5,000,000) down
pl'yunnt. Sorthglenn chall have the right and option of
prepaying the principal indebtedness, topether with
interest sccrued to the date of prepsyment st any time
wvithoot pemaldty. It the wethud of payment chall be
successtolly challenged by a Court o©of competent

Jurisdiction, then fn that evenst, 1l total vemaining

~39-
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. wapsld belamce shall be tmmedistely due and peyable;
furtber, MNorihgleam shall indesnify Thoraton agaiost
any ond all clains and Judghents vhich might arise cut
of any such saccecsinl challenge.

23. Specific Performance--Venue. This agreement shall
be estocceable by specific pecicrmence 1agtituted by say
party, against any other party ov isdividssl, it belng
specifically wederstood that the imtent to enter fnto this
osgreement is for each partivelsr paciy to. pactors pursuant
to the terse wereot, that a breach tbereof awd sny damages
resulting therefrom is sot and shall not cause o ternination
of any of the abligations wnder this sgreesant. The Yenue
for any Alspute hercunder is to be the District Court in and
“for the Cowsty of Adems, State of Colorsdo.

24. Approval. This agreement shall become binding
~upon approwsl by ordinance of the parties pledging the ful}
faith and creditr of esch city to the fuifiliment of the
terns hereof,

TUIE AGREEMERT shall be binding upon the parifies bersto

and their successors or assigns.

ATTEST:

Hanaget,
clg of lixtbglm

ty Attat-tf.
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ASTEST: CIT¥Y Of THOKNTON

l:yot ity ot !‘bcn fron

é:ﬁﬂ__"::: S
irman, ',Jtihu [ no-rﬁ

APPROVED .AS TO FORM:

-/,/
%'hrctor of unhuea.

city of Tmrnl.an

itus At ornt(zﬁ
&{’FM

ty Attorney <

= 3

snu of Colorade
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*EXHIBIY A”

A1) vight, title, interest, duty end obligatioms
of Yhotatoa In and to the folloving:

The water and eewer stility liwes, sains,
xight-of-vays, chooses-in-action, asnd swy ond all
‘lytled Ppipaline facilittes, sanholes,

l-‘ln the two million (2.000,000) esliom per uy
heomdred twenty-five (125} borsepower puwping
autln st aspprouimstely 112th sed Cherckee, clean
outs, traps or such other parts therete as constitute
the vatler and sswver -tuuy Jine distridution systam
and casmments and tighta-of-way therefoxe as are
Jocated within the jacorporated limits of the City of
Worthglean and ouned by and controlled by Thoratom.

Also, the two {2) t\» uﬂllu n.m.nn gallon

steel clear vater % 112th Avenwe
and Cherokee unu- m imvponu‘ Jimits of
Worthylesn, aswd fpetus]l ecasement for the

wnderlying said as well as 3 perpetual fifteen

foot (15') eascment for fmgress and egress, to sala
tanks let malncenance and cepsir therefore, said
caseweat to be murked by Thoratoa.

Specifically excleded from the con nce herein
J8 the tventy-inch $20°) wvaterline slong the west side
oi nteuuu 25 from the stovage tanks at 11Ith Avemue
a3 Cherokee to 194th Avenve, and the tan-imch (310%)
ute:liu running cast from thet point at approximstely
J84th Avenue and JIaterstate 25 to Worth Mashimgtom
Street. Exlcuded also in the eight-iack (8™} vaterline
along 104th fron Hashisgton to Irma Drive, as well as
the tuelve-inch ur) M sight-inch (¢°) weterlines
aloag 130th 25 and Sylvia
brive. Excluded also are the ten-inch 39°) and
ahu«v!n& us-) veterlines on inlet side of Nyron
panp iy Pelom Drive and Fred
brive to th l-'m “station; the twelve-inch €12%)
waterline running south from the Weron station (inlet
side}) along Rovom Strect to approximately $6th Averue;
ten-fach (107) waterlis om the discharge side of the
Nuron Station from the Nuron Station alomg Nuron to
approximately 96th Averwe; aight-inch (8°] and six-inch
6"} waterlines aslomy Croke Drive from %6ts Prace to
Avense; eight-iach (9°) wierline along 188th

txon crﬁe Pxive to Fecos Street.

© Mso, specifically excleded herefrom is  the
“boosut punp station jocated aesr ’lth Avenme and Burom
ceet,

Specifically excleded therefrom iy the foor
milljon (4,009,909) galion clesv utu storage tank
locsted at  112th and uithis the
fwcorporated limits of lortm'u and adjacent to the
twe {2) tvo wmillios l!.“. 608t gallion clear water
storage tanks referred to sbove.

Mo, specifically excluded therefrom is  the
fifteca~iach {(15°) amd eightern-inch (1B") sewerline
renaing north from 184th Aveows 1o its intecaectiom
with the lm!y—seve-!m {21%) sewerlime east of

iy eSeh and Irsa Drive and the
lmty-sev\-n-in:h €271} sewcrline renning mocrth aad
:r: fron that poiat to MNorthgiean’s esstern city
wits.

SEXHIBIT B

Bet forth below are the resideuces and areas
located within Thoraton to he provided scwsge scrvices
by Northglenn »:. set forth in Pavagraph § bereuf (see
attached maps which are incorporated heiein)s

2,

2.

Mashington Sasare Area, which fucludes the
entire East Section 34, Yownship 1 South,
Range 69 Wesy, €th Trincipal Hervidian, as
4clineated in Figure 1, attachead.

Parkside Area, which is described as the
Worthguest 174 Section 16, Towny vhip 2 Soath,
kange 63 West, &th Principal Meridian, as
delineated in Pigute 2.

Milcrest Ares, described as a portion of the
Eant 172 Section 16, Township 2 Sooth; Range
68 West, Gth Principal Meridian, as delineated
in Figure 3.

Moolco-Target Area described as & portion of

tThe Notth 172 Northwest )/4 Section 14 and the

Northeast 31/4 MWortheast 3/4 Section 1S,
Younchip 2 South, range €8 West, 6th Principal
Mexidian, az dedineartd In Figure 4 and
including paxcel G901 of Block G3 located on
page 353 of the AMams County Tax Assvssors
plot book,
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= TRIS ACALENENT, mede and enteced {nto this L' day

ot S&fizauL; . 3976, Wy and betweea The Farmers

- -
-y Beasrvoir snd Irrigation Compawy, hereinafter yefarred to es
'E FRICO, and the Tity of Horthylenn, » municipal corporacion exist-

-
& [ tanaf 2, 2

ing wnder the lavs of the State of Col
to as Borthglienn, Witnesseaths

WREREAS the parties r
isting sural-urkan liskasges iz essential to sustaining * destr-

ize that walnt of ax~

able guslity of life in both tne rural and usbaa mectors; and
WEEREAS the partiew seek to work cooperatively ia an
etfort to rt s and enb theze rural-urban linkages for

XTITENY

thelr mutusl benefit; and
WMERIAS & majority ef the shorcholders of The Farmers

Resarvelr aad Irrigation APaAny horized and app: 4 the
concept of a vater cxchange as set forth in this Agreeseat by
their vote at a special shercholders mecting held on hogest g

e
£

MK

2974
WON THERETORE FRICO for and ia considerstiom of the de-

2ivery to FRICO by Northglene of thet additional smount ef -““l:
which totals mot less tham tae percest (10%) of the vater dd3i=&}

by PRICO to Morthglemm a3 provided herwin but act less tham 300
acre-fect of vater and 1500 acre~fest of storage space furnished
FRICO by Northglean during esch of the ycars in which this Agree-
ment is operstive, FRICO, ou o exchange of vater basis, sgrean
to sepply Northglenn {from Standley Lake operated aséd comtrolled
by FRICO} sufficient vater on an sunval basis for the wse of
Borthglean ax horeinafter provided, but, ssbject however, to si}
ot the terns and provizions set forth hercin below:

-3. The amount of water to bo cxchanged dnnsally putsuaat
to this Agrcement 2hall be besed wpor Morthglenn's dry year da~
mand for vatcr in 3ight of exixting and projected popelation (ig-
ares for the City. For the purpose of illustration, the éry yoar
& 4 for the p population of approninetely 35,900 would
sequize Lhe annual diversion of €13S acne-;eetz a populstion of

29501 243
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48,800 wvowld require 7148 scre-foet) and the woximum population
projacted for Morthglena of €8,000 would require the annual a4~
version of 7789 scre-feet. It Is expressly co;;t;uutel and agreed,
bovever, that TRICD incurs o obligation to provide water to
Northglenn deyond its owm m:le.l.up-cley to do so. Notwith-
standing sny proviziom im this paragraph to the contrary, FRICO
chall-not be obligated to retaim sny wvater in Standley lake for
Vorthglenn beyond that amount of weter which Northglenn can
immediotely xreplace far use by FNICD uockholdirn.

2. Rorthglean at jtz sole expense will obtaim Water
Court spproval of Its plam which is that following beneficial appli~
cation of the water delivered to Rorthjlemn by FRICD pursuant to
this agrcement, Warthglenn at {ts s$0le expense will collect the
vater, treat it in accordance with FRICO's specifications, store
1t and transmit £t back to >m TRICO irrigation network for do-
1ivery to FRICO ztockholders. i

3. Worthglean, pursuast tn' directions from FRICO, will
zetura all wvater aschangsd pursuant to this ag:ieement acre-foot
per acre-foot to the FRICO system, via transmizsion Cacilities
to be constrocted by Norghglemn. Net loss to the vater supply
occasioned by Sn-city consuaption will be wade up by Morthglena
2rom 8irect {low and uwuderground rights which Horthglenn pres-
eatly owns or will acguire for that exprezs purpuse. Northglenn
may place water into storage im the Pull Canal rtiorage facility
or Morthglenn Msemlr' doring timee of 8 fsce river to supple-
ment FRICDs supply, but only as approved by FRICO. Yhe Bull
Canal starage faciliry referred to {n this paragraph shall be
constructed at the cale expesse pf Rorthglenn and shall be in
opersting condition prior to the time whea FRITD ix Toquired to
sxchonge any vater with Sorthglenn.

4. 22, as » resulk of the multiple vse of water which
i contemplated by this Aqreement, r'uco'- priccity rights to
the sse of water are threcatencd vith immincent curtailment by a
court or other cu‘ye!en't avthority, then FRICO shal) be relcased
from any abligation to cxchangl vater sith Horthglenn., At such
time 8% Worthglanm has gosolved any such problems to the satistaction

of FRICD, the woter cachange contemplated horein shall be sosamed,

2901 =44 37 ®A2
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and the obligatfons of the parties uader the coutrvact shall be
coutinved,
E TRICO shall zemain Lree from any obligation to
divers water te Sorthylens eatil swch time o5 Northglens has
pleted the fon of »id . y and relsted collectiom,
stocage, t:mé-nt. and transalssion facilities, and bas sccursd »
Aeczes fsom 8 couit of conpatant Jurisdiction for sufiiclient direcst
£low, sederyrownd, and storsge xights te sstisfy the cbligations
vhich it incurs wnder this Agrewment, sad Zurther has secursd Zsom

. the Matey Cowrt, Water Division Wo. 1. spproval of this wetsr an~

change hgu—st: ’ ‘;b'ru-umo. FRICO seuains frow from any obli-
gotion to dsliver to Northglems asy Water from Stawdley Laks at
any time that Northglcnn doss sot Mave i storege ond aveilable
for l-edht.e delivery to FRICOD stockholders 500 acre-fest af
wetes.

$. FRICO shalld $n vperutional 1 over tha se~
Ssase of vater from Standley lake. Bsfors making any G§vu-sia
to Eorthglenn, FRICO may roquirs t;ot & aintaus oF 500 acze~fost
of water in excess of the swount thes being &i 4 ta Northqgl
e present im storage, 3t belng the Intest of this provisioa to
ingure to FRICO that st no tiwe vill there be s daficit of water

im storage.

2. As part of the cousideration for this Mreemeat, swy
Secroes for direct flow, wnderysound, er storage rights presestdy
held by Nosthglenn 0 acoeived by it is the future, is satisfactios
of its obligations wndex this sgreemant, msy be utilized by FRICO
Sar $ts oam weedn tonsistent vith the turks of ﬂ-‘h Mrecannt. -

[ N r;m:o shall ressin free frow any obligatios to givert
watcr B0 Rosthglean watil such time 83 the totsd [sonsideration
to vhlch FRICO it estitlcd wader this Agrcomint s existing and
capable of jmmediste implemyatstion hy FAICO. Fusthermore, FRICO
retains the right te discontiswe the diversion of vater to Noxth~
glean in the ovent that Worthyless showld 2312 ¢o satisly fts
cbilgations wader thic Mgrcement.

Z90 245
17 R

17 G134
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[ tt ic cuprassly recognized and vaderstood that the
citics of Tharaton and Mestuinster have comncaced condemnatlon
setions againat FRICO and 3t stockholdcrs, describing Standley
1ake sud the vatcr tights which are rclerred 1o im this Agree-
went, wvhich actiont are now pending fn tha Diztrict Coust in ana
for Jeffersom County, Colorads, Northgicmn acknowledges that it

kes thisx Ag with fall lm1;59¢ of the limitations and
restrictions impozed uwpow FRICO by such pending condcmnation
actions.

3. AX) adainistrative snd 1e9s) expenses incurred
pursusnt to satisfying the terms and conditions of this Agreement
shall be borne by Rarthglenn and in addition, Horthglenn agices
 to pay within thirey (39) days aftar billing from FRICD 212
edninistrative and legal expenses ap to a 'marisun of $3,000 fo-
curred by FRICO in the negotistion and preperation of this igree-
ment and relatcd sgrecments. Northglenn further agrees, {f xa- -
quested in wricing by FRICO to 20 10, to asnuwre the defcnss of any
1Stigation against FRICO a3 a conszguence of -1ts entering into thds
Agreument snd to beaxr all cosis firectly associated with any such
litigation holding FRICO harnless for the Rame, However, in soy
1itigation commenced agaisct FRICO as & consequence of Lts enter-
ing into Lhis Agreement, counsel reprerenting both FRICO and
Nortbglenn ahall have the :_zga: to plr:lcl?nta.

12, At no time, 4t & result of this Agreepent, doms
Sorthglenn acguire any appropriative rights to the water provided
by FRICD purzuant to this Rgroemsent. It is exprressly rccognized
and understood, howvewer, that im ordef to effcctuate the intent o:'
the parties o this Agreement, the shareholdurs of the Standley
lake Sivision of FRICD may desire to csuse the creation of an
{ntevest fa thelr wateur rights in favor of the City of Northglena,
ARy sgruement vhich may be cntered into betucen the sharcholders
snd the City of Rorthylumn shal) be conzistent wilh the teins
snd conditlons af this Agrocment and salaey Ydcende » o

12, It iz expressly recognired and wuilerstiocd that thig

Mgrecment shatl in no way opurate ©r be construcd as w conveyance
29301 246

17 614
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200 247
oy assigneent of any watey vights te Northglenn; zather
Northglens agrass to soatraet with individual FRICO shareholders
for the purpose of securing the right to divert and wse the
weter whieh fs Ysted to be hangod P to this
Mgroemant. Ducing the paciod ia vhich Serchglens is secking
tu sbiain the contractsal rights to the guantity of water re~
wuized to sstisfy St wevis as Mn&im in this Agreement,
as vell ss afear wnch contractsal rights have been secursd,
TAICO sgrees that it will ktake all steps necessary o “Ansure the
ful impl jon Bt the water axchamge SyStem contews

plated end descrited in this A;uuut.

33. 3£ by warch 2, 1377, Morthylenn falls to provide
FRICD written e‘v!.uml of its Tlmancial capability to construct
;‘ acquire the werer cwpply and 211 structures necessary to im-
plement this Agreement and the axchange of uster contemplated,
this Agreement shul) aviomatlcally terminats and e of no foree
and effect sxcepting only as o those obliysticas of the parties
ipcerred voder the torma hereof prior to March 2, 1977, which prios
ebligations shall remsin bisding wpon thy yespective psryies.

.34, Vorthglana seress to feawmncs scquisition and conh~
stzuction of the faciiities required to satisly the terns and pro-
visions herest by Septecter ¥, 1977 and the fallure of Marthglenn
t0 cowmemce construction of Zacilities as berein provided shall

teally Snate al} of Northglean's xights snd privileges

Mercunder.

35, , The ters of thls
2, 197, and shal} be In offect and binding vpon the parties for
sw Jong as Norshglens chal) ke {n conpliance With each of the texns

A t ahall on Eepteader

and conditions dereol. .
26. R Northglean roaucats snd agroes to Pear all expenses

Incident tharess, the portice shall Smecdfatnly begin preparing

sctiing forth fn 811 necussary Jetail

an ad d o this dqgre
the structurs] swd operetional principies of the proposed ustsr

exchange Agsecrueul,

2901 247
7 a1

7 Bia¢
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3. If, At & recwlt of FAICO making and entering into
this Agreement, any change Ia FRICD'S tag st:tus purausne o
Article X, Section 3, of the Colorado Conztitution occurs to
PRICO°S Qfcsdvantage, tlam Northglann pyrees to arsume all FRICD
obll,n\_lua arfsing Girsctly from the change 4in its tax status,
Frovided, hovever, thet should tbis provision be found to be
vold as contrary to law or 4% outaide Lhe acope of Northglenn's
Rome-Rule Ruthority, the 11legslity thereof shall not affect any
other provision ol this Agreement. Provides further thae rrICO
shall be released from any obligation ‘nuder thie Agreecment &n
the svent that Koztbglenn is prohibited by lav from sssuaing
FRICO's tax obligations as contemplated by this provisionm.

18,  The parties will work in coopcracian with cne ancther
and thely yezpcctive supportive stafis to Inzure the deslgn. con-
struction, and opcratiom of & systes that will be mutually ace w~
modeting and will presasve the fntent of the parcles as ledz;ct&
by thia Agreesent.

I8 MITRESE WRERECE, the porties have rxecuted the fore~
going Agreesnent in duplicate originatl counterpares on the day
first ahove written,

THE FAPMERS A=SERVOIR AND IRPIGATION
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*EXmIBIT €°

COUNCILNAR
COUNCILMAR'S BILL ORDINANCE RO,
© WO, —_— -
Serics of Sevies of

AN ORDIRANCE FOR THE PROTECTION OF THE NORTHGLENN
’ﬂ‘.it SHIERS BY ESTABLISHIRG RUSTRICTIONS OR  THEIR
UBE, BY SETTING STAMDARDS FOR CONNECTIONS, AND BY
REGUIATING THE DISCHARGE AND PRETREATHENT OF INDUSTRIAL
WASTES.

BE IT ORDAINED BY THE CITY COUUNCIL Ot THE CITY OF
MNORTUGLENN, COLORADO
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AaTICYE 11
e nerarTions
RYSHT ALY PURPOSE
! > Unlcss Lhe context cpecificudly dndicates othorwise, the neaning of
Section 1. Iatemt awd Purgose

fa) 2t is tho intont and pewrpose of the City of Korthglena feho “Clity*)

terms vacd In this ordinance shzll be ag foellows:

3. "Bicvehoemiea? onyoces demand® (HOD) masl) moan L guaniity of

Z ahd welfare of 4ts i oxpgen utilized in the bicckexmics) wridation of orcinic
to protect the poblic health, safsty, . of its citizcas by uiun unior stanéard laberatory procedare in {ive {5} days
providing a sewcr systom that is adeguately maintained and propeciy at 28 degrees Centigrade, expressed in milligrams per litex.
wtilized. 2. “Building drain” chal) Roan thet part of th: lowsst horizontal
piping of & droivege tystea shich reeeives the discodorye froan

. 14 t s0il, waste, and othor dralnace plpers insid: the walls of the
th) 1t is the intent of the-City to beild, operate and maintain # Dai1dimg ned convers Lt 66 the bullaing sever, 1osanning five
public sanitary sewer system for the benefit of its citizens. (S:lleet 1.5 meiers) outside the fnner face of the building

: wall.

ro! been mod Sosi conztruct i e opersti
e} Frovicioa has * in the Ll structios xation -3. ;Itu:ldlm; zever” thall mean the exteusivn froa the building
y N Taln to the pudblicz sewver or othor piace of divposal, alss
©f such facilitles to acéomzodate ectt.f: types and quantities of called Fouse datcral and LOUSE CORmtefion. L
- } Y -
industrial vastes in addicion to normal vastevater; amd the City helieves 4. “City" shall mzan the City of Northglenn, Colurado, Gr any

St 38 the obligation of the producers ©f indestrial waste to defray the authot izcd person acting in its Lehalf.

conts of the wastewater treatwent services xemdercd by the City of S. “C.0.D." (Chemical Oxygen Docand) shill mezn the measure of
oxygen consuzing cepacity of fnoryanic end crganic ratter preras

Mosthglenn it an cguitsble nmamner and, insofsr as Lt is practicable, in the vster or wastevaier exaressed in ig/) as the 2oomer of

oxygen consured B a chkenical ouident in o saecific te

red st wved, but pot differcntisting between stitle znd unstible oxge
4n proportion to benol:ts deri - matter and thus not necessarily correlatdng vith biccrarmical
In addition, protection of the guality of the sffluseat and proparx oxygen ratter.
operstion of the wastewater collection and trecteent facilities and €.  “Combincd sever® shall mean 8 sever fntendvd to receive both

wastevater and storn or surface water.
quality of eff) reguire either the exclusi J nt, )

y etilvent my & aithe exclusion, '{"'"m'u 2. “Contral Keshole® zhall mezn a 3anle giviunc sccess %o a
or controlled discha 't £ orlgin €. bl Yaing sever at some point before the bBuiliing teier cis-
Lo vellel di tee at point of origin of certain types or guantities charge mises with other @ischarges in the p::.)i; retoy.
of industrial westes.

8. *Coatrol Pnint” shall pean 2 point of pccess (o 2 enurse of
(43 It is the esire of the City to partially Zinance the public discharge before the &itcharge nixes with otiner discharges
- in the public scver.
smitary sowac tem vith a coastruction grast 3 t
¥ W * bl ‘"3' the United Statec 3. “Oizecior” rhall cean the Director of Public Uork of the
Environncntz) Protection Agency (the “EPa®); and whureas the EPA requires City of Rorthgleun or his duly suthorized represonzelive.

& Scver wse and pretreatmoat oréinsnce as 8 condition of the construction 0. ;E:‘;’;‘?;:'abz!ﬁ_l‘:d“g"-o:: ::‘;“im-‘i legal riaht for thxn speciiiz
{ 4 Lx1 Y N -

srant, it is therefore the fatent of the City to coxply with that

‘ 1 v htha 11, . “"Floatible ofl® is of), fzt, or greane im o physicai stale

condition, and uith all other provisions of the Cleam Mater Act such that ft will separate by gravity {vom vaziouatfr by treai-
: : - * meat i ar approved protreciment facility, & vasteveter shel:
(33 V.S.C. §§1252 (et. scq.) : be considcred freox of floatable fut it it i properdy :
- treoated and the vactesrater coes mot jrerfore with the co'aeesic
system.

-2
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33,

.
2S.

16.

n.

an.

cCatbas:” chall raoan aninad and venelibdle vanles aed resldus
i&: proarat 1, cooking, aed dizgponni: of sy wnd froe
the houdling, proceasing, storage AN Za.s & ood products
and pradece .

“yuduntrial wvagten® shal) meom wastes resvitine Crow swny
p:oeeus’o‘ industry, maneisctwring. trade of Lusiness, fron the
devel of any 1 or sny mixtury of thuse
wastes vith watcy 6F POInol wastewater.

*Ney” is peraigsive (sce “shall.” Sec. 23).

*Matural outlet® sHall mean any oviler, incluliing siorm sceers
and conbiiand scwet overflows, iato 3 watercourse, pond,
#itch, late, or vther Sody of surfice or greundwster.

*Ovarioad® shall wcan the inpogition of arganic or b!dtu!ie
losding 03 & trestoont Tecklity is of fta (2]
danign vapacity.

*person” shall include any ivdivideal, corporation, organ-
Sxstion, gyovesTnent o gowermmental sthdivision er seency,
busincss trust, -éstate. tresk, partmership, associstion, and
any other Jegal entity.

* e aritims of the zeciprocal of the Wdro-
;l.;nk;:::t:-:iumm concentsation is the weight of
Syirpgep Stux. in gysawm, pex lfter at soclutlon. Mewtral water,
fox exscale, bas & pit valwe of 7 and a hydrogun-ioe con-
ceatration of 10-7.

*public Scver® shall meap & commos fcwer coatrolled by a
yoverapental agescy ot public utility. B

*Sanit sever® shall mesn & sewer that carrfes liculd and
\r.tn-::zﬁed tes fyom resid . ia} peidtisgs,
taduatrizl plaats, and iastitutioas toge: with nisoy

tios of ground, storm, amd surface watars that ere ot
sduitted intentionally.

* 1s the spent watex of a community. The preferred
terw is “wastevstor,” Sectiom 28.

“Sever® shall pesn s pipe or conduit that carries wasteveter
or draisage water.

~3~

23,
.

3.

3.

32,

*Shald” fs whatocy lece "may,™ Sect 3 170

“Sleg® xhall mean any discharge ¢F watey a us
in carcontrativa of any givon constiteent or in X
Ldowt exeeerdz for any perdod of Cwration lonr 1han §
(1% winutcs wee than five (53 tiout (ke average twa g
{241 trwurs concontration or 1)ovws durd.q Rorral operation wn
shal) dwversely atfeet the enjisction sysicu andfor jecforsinc:
of the vastesater troatesnt vorks,

il

*Standard Fetbhods® shall refer to the Iatoest cdicion of
“Standard teibodn for the Cxpainarien oF Yatexr ond Rasle Vate:™
published by the American Pablic Mealth Aszociation,

*Stora draln” (romelises toreed "storm zcver™] shall wean @
drain or scuer for coaveying water, grounduwster, subscrfrce
water, ur wnpollveed vater fron any Bourc:, and into vhich
dovetlic vastevater or induatrial waste: are aot iateotionadis
pusscd, :

*Susperiad solids™ shall nean tots) susponded matter thet
either floots On the gurface of, or £p in suspenzion in water,
wastexatcor, of other liguids, snd that is removable by 1z
oratory $iltering as prosczibed in “Stoyndoyd itinods® ené
refrrired to as nonfilterable residuc.

*¥o discharge” includes to deposit, conduce, drzin, oade,
theov, run, nllow to sezp, or atheridse relczee or ddspase of,
oF a)done, pernly, or suffer any ©f thesr acrs or onissiaas.

*Trap® mrans 8 dovice @esigned to skin, set<le, or othoreisc
sewove greese  oif, sand, {lawmabic wasics or other harwiul
suhatances. .

"Uapolluted vater® is vater of Guality eanal to or Setter

than the efflvent cxiteria in effect or wates that woule kot
esuse violastion of receiving water quality gtepderds 253 toulsd
»ot be Lomelited by discharge Lo the sanitary sowors and vaste-
water trectnent facilities provided. .

“¥aste” shall mcan tejected, wmutilized or superflyous sub-
stances in liquid, qusioss, or s0}i¢ fora resulting from
doocstic, agriculterz), or industrial activitics,

“Eastovater® £hal) nean the spent water of & comounity.  Frea
the standpaint of soarce, it way be a coabinntion of the liguis
sater-garried wostes froa residences. nosmersial kuildi
industris! plents. and Iastitutions, togetacr with amy gros
water, surisce warer, and storrvater that may he PreLont.

-
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36.
3.

sastevatar  c11iticu® nhal) mean th tr.  ares, cynfpeent,
and provesses required to enllect, Carey av.ay, amd treat

é ic and dod sald ad dinpoze of tha clflucet,
“Lantovaler treatuoat corkn® cthull mcan an arrangqcment of
devices aad structures for treoating wastowater, indusirial
wasnter, and slwlve. Somotincs wsed as tynonymous wilh “waste
treateent plast” or “wastowater ticatmont pla:i® or *water
pollution control plemt.®

*watcrcaurse” chall meam a matural or artificisl channcl for
the passago of vater citier contimwoutly or fatcrmitiently.

“A.5.T.1.% shall moan the Amcrican Soclety Festing Sistorials,
"W.P.C.7." shall mean theliater Pollution Control Federatiom.

ANTICLE 115

Lug OF PUBLIC SINLE KEGULAU,

soction 3, Wante Bfyozal. \

ta3 1t chall he wniawful for any persem to place, Geposit, or purast

to v depouited fn any unsanitary nmanncr on public or private propurty
within tho City of Macthglenn {the “City™) or in any arce under the
jurisdiction of said City, any human or aninmzl excrement, garbage, or
other objectionahle waste.

th) Unless exccption is granted by the Director, or unless otheruise
controlled by ciate or fedoral 1aw, al)l discharges of vastewater, ind-
nstr!;l wagte, or other pylluted liguids shall bz tu the pudlic sanitary
sewer rystem. ’

{c} The Direcior shall verify prior to'discharge that wastes authorfzed
to be discharged will receive suitable treatment within the provisions
of laws, rcgulations, ordinances, rvles and orders of federal, state
and local govermments.

Scction 2. Unlafal Discharge.

!t.shau be vnlavful to discharge to any nutural outlet, water covrse,
or stcim sower vithin the City or fn any area within the jurisdiction of

the tity, any wastewater, incdustrial waste, or other polluted liguids

. except whers suitzhiz tredtment hze bren previded in acterdance with

subscquent provisions of this oxdinn:ce; end state and fcderal lau.
Bection 3. Prohibitions Lxcsnt Sewrrs.

Exzept as horeinastcr proviced, it shal) be unlawful to construct or
mafntain any privy, privy vault, sestic tank, cesspoal, or ather facility

interdced or used for the disposal of vasteuater.

-
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goction 4. Cowncitin e fewes

of ail Iwwsen, buildisys, oc pxdi:ctu._-.—. us
or other sclated pUFposes, slrualcd
f~way An

cd for hunan
e oners

occHpancys cuployment reercation,
the City and abutiing o any streot, alley, or right-o
foture Lo Jocsted & publdic

eguired to inzinldd

uithie
,‘1& theze is how Jocated or woy in the

or cosbined sever of the city, is bexchy ¥
Jet facilitice thoraln. In sd33tion, the owncr Mot &lzo

ties dfrectly with the proper public sanitary scwer
of this ordissnce ond vuh' worthglonn

sanitary
suitable tol
commcct such tacill
i m&.&g with the Ptﬂis:lm

wenfcipal Coda, Scction 16-11-3 within 170 days after date of official

to 9 v0, provided that said public sanltsry sever is vithin

sotice ired
property Mae. A} gacilities and connectiors requlr

408 fcet of the
by this ordloance will De at the cuner’s expense.

ARSI Y. RV
IVALTE MASTLESWER DISPUSN

Soction }. Public Seowct ot jvaglinahls.

there & public samitary ar combined tever §s nebl acatlable wdidor the:
rrovisions of Article 131, Scetfon 4, the bullding scwer shall be con-
nected to » private wastowaler dizposal system complying with the pravisie:,

of this article.

gectfan 2. Porwmit for Privaze Systen.

metare cormencement of construction of o private vastewater disposal
system the otmer shall first obtaim a written pesnit signed by the
Birector of the Department of Publie Yorks (the "pDirector™). The app-
Licetion for such permit shall be xude on & furm ivsnished by ihe City,
which the epplicant £hald supplemant by any plans, cpscifications, and
othey information as are decmed pocessary by the Girector. A permit
ard inspoction fee of § _ zshall be paid to the Cily at the tise
the application §s filed.

Section 3. Finel Jospoction by Directror.

A jerait for a private waztewster Aieposal =ysiew shall not becore
cucet.{ve #ati) the installatiop is completed to Lhe satisfaction of

the Director. The Pirector shall be allowcs to innpect the wark at

sny ntace of vonstruciiza, and, in any evini, the applicant for the

pereit shall notify the Director whem the vork it realy for fina)
Snspection, and Pefore any underground purtions dre coverced.
Atter potification, the Director shasil Snspect th systen within

days .

———
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copi.on 4. Spuiiivationsz,

90 2 typo, Capacitics,  ation, and layout ©f a ° wate wa.tcwater
akupsal system chal)l comply vith all rocosmenenations and rogulations of
the Colorado Peparitcet of Bcslth wnd Adsns County. Mo permit shyll be
sasucd for any private wastewater dispozal systom employing subsurface
soi) sbsorpticn facilities whore the srca of the lot is less than
sguare foct. Mo upue.t.ﬁ or cosspool ahall be permittod to dircharge
to any mstural outlet.

scction 5. Mandatory Conncctions.

At such time as & public sanitary sewer becomes svailable to & property
served by a private vastewater disposal system, st provided In Article
m, ;ectloa 4, a direct connection shall be made to the public sewcr
vithin 120 deys in conplisnce with this ordinance. Any septic tanks,
cosspeols, and similar private uastewater disposal facilities shall.ba
clesned of sludge and filled with suitable watesxfal.

section 6. Private taimtenance.

The vumes shall ofersts and meintsin the private vastevater disposal
l-eu!-uu in » sanitary manver at al} tines, at po expensc to the City.
section 7. Additiona) Requiremenss.

Mo statement contsined im this arvicle shell be constrved to interfere
with any sdditiona) requirements that may bes iwposed by the Director or
local,’ eo-;t,, and state heajth officials,

-5

ARYICLY ¥
SAMITARS SELLUR, BUILLRLNG SUREE 1Yp COUUECTION

scction 1. Pisterbance of Public Souors.

¥o wnauthozized perron shal) uncove:. nake any connectlons with or
opening into, wsc, alter, or hittutb an;' pohlic scwer o sanflory woeent or oo
urtonarce thereof without firat obta:ning » written permit from the
Pivector.

Section 2. Sewer Fosmits.

There shall ba two (2} classes of builcing o r permits: {2} fox

residential and commercial service, und (b} for sorvice lo cstablinhyente
producing industcial wastes. In either canc, the owncr or his a2gont
;hl.l make lppiicatlon on a form turnished by the City. The pernit
aspplication skall b cupplesented by any plans, specificctions, or cther
Intorzation considercd pertinent in the juigment oi the Director. A
perait ard u:p:'.-t‘;lon fee 0 § ___ for e rcnidential or cemnercial
h.udim, sewer peimit and §___ for zn $ndustriai building scver perwmit
shall be paid to the City at the tin‘e the zpplication is filad.

sectica 3. O.ner Costs.

All cusit and expense incidents) to the ins:allation znd connoction of
the building sewcr slu:ll. ba borre Ly the cincr. The ow‘ner shall iadcesi?,
the City from any loss or damage that ray dircetly or indirectly be
occesioned by the installation of any building sewer.

Secticn 4. . Scparaste and kuitiple Sciess.

A separats and indepeadent building sever chal) 2 proviged for cvery
ballding; except where one builéing stands at the ycsr of another on an
lntedoz_lnt and nO private sewer fs availab e or can be conslructed ta
thke xear buflding through an 28joining alley, court, yard, or Erivevsy.

In that case, the building sewer from the froat building rnay be extaendesd
.—)p-
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te the scar Midéing and W vhole considored as o bwilding susor.

ho Chly ducs w0t and will wot ssuuae any obligatium or responsibilily
fox damrgo causcd by or rosuliting frum amy such single conmncction.
Section 5. 0ld Sewers.

03d building scwers may bo uscd in connection with ncw buildings only
vben they are fousd, oa cxmainstion and test by the Director, to meat
a1l requizcments of this ordfinanca.

Section 6. Speeificotions.

The size, slope, alignaont and matcrisls of constructios of 81} sanitary
severs lacluding building s, snd the méthods to be uscd in excavating,
’Jaclu" of the pipo, jolating, testing, and buckfilling the txemch,
ahall a1} confors to the regairencnts of the building end plusbing code
or othgr spplicable relos and regulations of the City. “In the sbsence
of suitable code provisions or in awpiificatioa thereof, the materials
and proceduzes set fortk in sppropriate specifications of the A.S.T.M.
and W.P.C.¥. Rawsal of Practice No. 3 shall apply.

Section 7. Wwildipa Scver Lewvel,

Mhcnever possible, the building swver Shall be hrought to the building
at an elévation bnlov the basement floor. In all bufldings ia which any

butlding drein is too Jow to permit gravity flow to the public sanitary
swvex, senltely sevege careied by such brilding dreim shall be 2ifted
by an —“—_ d and discharged to the duilding sever.

Soction 9. &!! Commections Prohibited,

Wo porsom shall make coanection of roof downspouts, foundation drains,
axcammy draiss, or other soerces of suxface rumoff or grounduater to

& beflding sever or bullding drain which in turs $s convocted directly

or indirectly to a pwblic sanitary scuer wnless soch connection is spp-
peoved by the Dircctor for purposes of disposal of polluted suwriace

dralnage.
-3

Fection 9. toaweiier of bufldines ta yutliz oo

s conncclion of the bullding zover jobo the pablic zanitery scyver zhall
conform $0 Lhe seguircments uf Lthe Luilding and plunhing cudc o.r ot hier
spplicadle rulcc and reqgulations of the City, or the proccdures sot
forth Sn appropriate sp-.-cuh.:atims of the A.5 7.0, and the €. F.C.¥.
naml. of Practice Ko. 8. ALl such conncctions shall be made gastight
and vatertight and vcrifled by proper tostiry. Mny deviation froma the
prescribed procedures and materfals wust be approved By the bisector
beforc installation.

Section 10. Jarpeetion Prior to Connection.

The applicant for the bullding sever permit shall notify the hircertor vhesn
the building sewer is reiédy for intpection and conncction to the jublic
sanitary sewar. The connection sud teating shall be made wnder the
svpcrvision ©f ihe Dircctocr or his lepze:enauv.a.

Soction 11, Protection spé Pestarrtion.

Al} rxcevaticns l::x building sewer instsllarion shall be acegastely
guarded vwith barricades and iitjhts £0 ag to protect the puiLlic from
kazesd. Streets, sldeualks, parkways, and other public property disturidal
in the course of the work shall ke yestored in a wasner satirsfnelory to

the City.

-2~
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ARTICLE VI
USE OF THE PUBLIC SLERITARY SEMCRS

section 1. Prohibhition of Storamuster discharge to Sanitary Severs,

Mo porson thall dischorge or cause to bo discharged any wnpoliuted
w-t;:rs 's.-ei as stormcster, surface water, groundwater, rool rumelf,
subsesface drainage, or cooling water to any public sanltary sevor,
e:;apt stormwatexr runoff from limited areas. ‘Such stormweter, which
way be polluted at tiwes, way be discharged to the public sanitery
sewer only by permigsfon of the Director.

section 2. Stormvater Discharge.

storn‘u'lter other than that exenpted under Section 1, Article VY and a1l
other unpoliuted dzainage sﬁll be discharged to such severs as Ere
specifically desigrated as combined sevnte or storm severs, or to a
watural cutlet approved by tha Director. Unpolluted industrial cooling
watesr Or process waters may be discharged, on approval of the Director,
to a st'on sever, evabincd sever, or natural outlet.

section 3. Prohibited Discharges - Ceneral.

{s) Mo person shall discharge ot cause to be discharged any of the fol-
lowing deacribed 1iguids or westes to any public sanitary sewers:
1) Any gasolinc, benzene, naphthe, fuel oil, or other flammable
ol.' explosive liguid, solid, or gas:
(2} Any vaters containing toxic or poisonous.solids, itquid:. or
gases in sutficient guantity, efther singly or by interaction witk
other wvastes, to injure or interfere with any sevage treatsent

grocess, constitute & hazard to humans or aaimals, cxeats a public

muizance, or create any hazard in the receiving watcrs of the westew::.

treatment plant.

-13-

£3)  Any walces o caates Raving o pi dever Y on | AP taving a

8 hlghor Lhan 9.5; of havies any othar corrouive

e of vansing
damaye or bazard Lo strucluces, tquipecnt, amd jecsonnel of (he ‘
wvastoweter vorks.,

A4)  Any waters uwucd for the purpose of diluting wos'es which would
exceed aspplicable raximun concontrations limitations,

{5} ¥aster, other tham concstic acwage, from any hospital,
wmercantile, manufscturing cr industriuld c:(ub?lshmmt, or any steus,
hot gawos or vapors, greasc fats, oils, acids, carbén. iron, or
mincral wastes, or any other wastes vhich would tend to ohstruct

thc. public seter, to be Injurious te Lhe public heoalih, ercate odors,
be duterwantal to tim Bewrrage works, or uwnich wvould interfere

with the prcper repadr or maintenance of the sewersge system, the
operation and maintonance of the dlsposal works or the proper treat-
rent of doacstic sewage, or which results afts:r treatzent in an
effluent vhich {s detrixzental to 1ife or health.

(1] -Objecticr.a!;le or toxic substances, excrting an crcescive

chlorine requirement or to such deg.ten that‘any such naterjal re-
tcived in the composite wastewater at the wastevater treatwcnt vorks
excoeds any linftytions established by the Divecior for such materials.
{1 Hustewater from iﬁdus:rial Plants containing flostable vils.

{8} Any radicactive wastes or isotopes uf such half-lije or cur-
Coutration as pay excecd linits establisked by the Director or

otact proper suttoritfes in compliance with applicablc state of

fcdesal u:gulathms.

-3¢~
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|9'- wuantitics ¢ [low, concentrations, or th which, conutitete
a "uluy” as defincd in Articic I, Section 24.

{10) ¥aters or wastes coutaining substances which are npot ancaable

to treatmont or rcduction by the er tr Pr

employcd, of arc amcmable to tzeatimoat only to such dcgree that the
waslevater treatment plant cffluomt umt nsa.t the requiremonts
of other agencics having jurisdiction over discharge to the

raceiving vaters. Any ‘water or wastes which, by imtcraction with

- othex water or wastes is the public senitary sewcr system, relcase

obnozious gascs, fors sespeaded solids which interfere with the
collcction system, or cieste & comdition delcteriovs w stzuciures
and trcatment procosses. B .
(11) All waste, wvastevater, or other mbstances containing phenols,
hydrogen sulfide, or other taste~and-odor producing substances, whickh
ration limits as to be established Ly the

4o not foro to

Pizcctor. Mfter tr of tbg eposite wast . ratics
.\i-h.s may not exceed the requirements established by state, fed-
exal, or other agencies with jurisdiction over discharges to re-
c;ivi-g waters. )

{12) %o person may discharge garbage into public severs unless it
1s shreddcd to a degree that all particles can be carried freely
under the flow conditions nozmally prevailing in public sewers.
Particles greater tham one-half (1/2) imch in any dimension are
prohibited.  The Director is estitled to review sad approve the
installation and operation of any "nblge grinder equipped with a
motor of thrce-fourths (3/8) horsepover (0.76 hp metric) or grecter.

) Carbage grimdess: sy e conaceied (0 ganstery sete

hotcele, institutions, icstavrants, Rouplrals, cawsis L oustabliciveends,

or similar places where gerbage originates £roa the prepatstior ¢f food

i
Les or vhoen

in kitchens for the purpose of coascmption un the prezi
gorvcd by caterers.

Scctfon 4. Prohidbitcd Discharqes -~ Specific.

{2} %he following diseribud substances, wmateriad:, waters, or waste

shall bo limited in discharges to the public sanitary scuver to concontyra-

tions or quantitics listed below, The Director may sct lipitations loves

mare severc linit-:uon_s are nccessiry for the preveation of harm to
eithor the scuers, wactewater treatment pe
;n sdverse cffcst on the receiving stycaas, 01 to no: othervise endengay
1ives, li_-b, or public property, or constitute a puisance. In forning
his opinion &3 to the accoptability, the Dircector will give consjider
to ruch factors as thz quantity of subject waste §n relaticn to flous
and velocities in the sewers, materials of construction of the seuors,
the vastewater trestment process ezpl.oye:l. capacity of the vastewale=
tn-.atl::mt plant, and other pertinent factors. The limitations or
restrictions on materials or characteristics of vaste or wastewstcre
discharged to the public ssnitary sewer which shall noct be violated
without 2pproval of the Director are &£ follous:
1) “astevater having a temperature kigter (han 15%50* Fahrenboit
(65 c.alsius). or any substence which causes the tempelature of
total vastewater treatment plant influcnt to increase at A rave of
ten (10) de;re}u Fahrenheit or nore p2r hour, or & combiaed totatl
increasc of plant inflvent teaperature to one hundred ten {110}

degrees Fahrenheit.

-16-
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[ 2 RN UL thon LBat went ol dn e pubifal Uty

(53 Ul seon o oo ontratbuas. greater than 250 wy/3;

= Sule: e cauning o esteszive Cheabead Dxygen Besond JC o

) Ftion w2l jror pit%ling vastes, 0 cuncentrated plt:

sedulice: Yoahey peetralized pr not;

() Fale, vay, gvoswe oy oidz, whelhier emulsificd or et 8y

ercest of cnx hundred (308) my/) or conlaining suhntpe o Gy

mry woVidiiy or Lecone viccous pt teroaor Atures helve o Lot r !

(323 and ore hustscd L3Ity 1350) degre s Tahrantcit (O g goe

020) AdM LU ma) pre; siled heavy notals

¢ 0 e ratariale faelug.

oy arc not Hiwiwes o

Antirony,
Bary}tiva,
Birmth,
Cabalt,

o) yhicnum,
Yrimyl ion,
Rhonium,
Strontiue,
Feldoriun,
Berbicides,
Fungicides, and
Perticides.

The clem=nts and 1inits set forth in this section roy be Celeted,

atded to or ancnded from time to time ns §5 deened recessary by the

Centicrad. ) ; Pirector __._,,"lm ranfeted by federal, state or Jocal lses and reguistions,
) wastoualer r.—-nt‘aih!ug wore than 2% 23 ¥34g- s oy - v L sccli_o_rl S. Impoairnent of Facilities.

poteoleum ofl, nombiodegradable cot fig o3, rop - L. e {a) Ro person may discharge ints public =mevers any substince crpeble
minerst ©i) origin. 1;] escsihgr

) The vrvimm allovable concentratic .« [N SR tate o ogad (1} obscruction to the flow in scuers:

fn tarme of milliyrems por Jiter ImgsY), dete:ric o oa fhi 4.4
ef indiviceat scapling fn accordance vith Standa'd 'Snthodg
P

[

{2} interfercrre with the operation of trestment procesces of
focklities; or
(1) excessive loading of treatment fecilities.

pischarges proiaibited by Section ${a) Include, but 2re not limfted

to moterisls chich cxert or cauvse concentratione of:

(li inert suspended solids greater than 250 my/l including hut nat
1imited to:

th) Foller's carth;

(8) lime sluxries: ond

{C) lime residues;
12} dissolved solids greater than w9/l inclvding but not
1imited to: -

A} sodiv= chloride; and

v} sodium sulfate;
36—
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te}

)

te)

13) eaceusive discolusation fncluding but sut Jimited to

A} dye wastes; amd

(8) weystable tanning solutions; or
{4} DOD, COD, or chlorine dexard in excess ©f moymal plant capacity,
o person may discharge into pubilic sewors ary subsiance that may:
(1} dcposit groase or oil ia the sesct lines in such » manner
as to clog the scvers;
41) overlosd skicming and grease handling equipaent;
{3} pass to the receiving vaters vithout being effectively treated
by mormal vastcuater trcstment processes dve to the nomamcnahility
of the substance to bacterial sctien; or

§9) delcterfously affect the tr P due to ive

gquantities.

Mo person way discharge any scbstance into public sewers which:

€1) is not ble to t or red fon by the processes and
gacilitics enployed; or

2) is ble to tr only to such a degree that the

treatment plant effluent cannot peet the requirements of other
sgencies having jarisdiction over discharge to the receiving vaters.
The Director shall regulete the fiow and concentration of slugs
they may

1) 3impeir the treatwent process;

€2} cause domage to collection facilities;

1) Jacur treatment costs exceeding thoss for mormal vastevater; or

T (4) zender the waste wnfit for streaa disposal agricultural or

Sndustria) vse.

) o pecton may dize T wrge dnto yablic stwers :"\.‘:li ay viscoun
subrancues vhich may wio)ate subncotion (0l of tiss seclbon dioerens
tn sufficicnt quantity or sizc iachwiing Pol pot dimited Lo ashez,
cinders, sand, sad, straw, shavings, setal, glasa, raex, feathere, l.x-‘ar.
plastics, wood, unground garbage, whole bload, pawach ranire, hair anc
fleshings, ontrails, paper products, pither wholt or ground by garlage
grinders, slops, chesmical xesiducs, pajnt residucs, or bulk solids.
section §. Haintenanze of Equipnent.
Any cquipment or facilities nccessitated by this ordinance, elther
expressly or I-put.d. shall he maintaiped coztinuously §a watisfactory
condition and be cffectively cporatud by the owner at his expersc.
Scction 7. Directur Requiverene.
(a} I discharyes or prezosed discharges ¢o the public gaaitery sewers
nays

€1} delcteriously affect wosteuater tacilitivs, gprocesses, eguip-

mont , 6: receiving waless; or

(2} create a ha:ard to life or health: or

{3) create » public nuisance; or

(€) are othexvise contiary to this crdinance;
the Director msy require &ry or all of the Ifollowing:

{A) pretrecatzcat to on scoopioble condition for dischurge
to the yubu;: sevess;

(8] control over the quantities and r=to: of discharge;

(C) payment to cover the cost of handliug and tieating the
wastes;

Ip} rejection of the vastes.

-3
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W UMb connadorfee b altornatives in sade o . tah, th: thrector
shd) give consdderotion Lo the ctulomic inpact of .ok altuerpative on
the ditcharger. )M e Bircctor pernits the pretreatacat or egualization
of waste [Jor, the dotign and Instalistion of the plants and vijuipaent
shall be subjrct to th- zeview and approval of the Dirc:ter.
{c) The Dircctar x. o ’c\clﬂ“‘" whethor @ discharge or proposed dis-
charge iz fncludcd wndcr subsection (a) of this section,
{3} The Director chall rejcct wastes whem be determincs that o dischaxge
or proposed discharge s included under subsection {a) of this section;
and the discharscr does not mect the reguirements of subsection (a) of
this scctiom.
te) tny purson responsible for discharges thxdw)ln a building sever
eueryiteg tndad . tal o en chall, at his own cxpense and as reguirod
o he RN ’
A . ..o v etble and ufe.ly located control manhole;
<o) gt s s other appurtenances to facilitate observatie:n
Lo 3t coank of the vaste; and
30 ety 3 tn. cuipmest A Cocivitdes,
foe itn 5 DIschargss K setvie o tref

(a) bischarges regairing a trap include: . reas. ur waste containing

. 'grease in excessive snounts; oll: srnd; flamaable wastes; and other harm-

fwl ingredients, as determined by thr Director.

, ) Any person responsible for discherges requiring & trap shall at his

own expense snd 25 required and approved by the Director:
1) provide equip=>nt and facilities of 2 type and capucity approvas
by the Dircctor; end

-2

12) Jozate the trap In o goneer Lhal provides ready and ooy
nccr;slm.luy fo. cleaning and ocpretion: .0
$3) woletain the trap in cffeciive u‘pcratinq cudition.
fc) 1w the maintenrance of thase traps, Lht owncr shall be
respongibla for th: propcr recoval and dic)osil by appropriate meane of
the captivated material and shadl paintain records of the dates, and
mcons of digposal vhich arc subject to review by the Dircetor.,  Any
rcemOval and havling of the collected mu.-.-iais ot perfarsred by ovner
persoancl must he performcd by currently licemscd waste disposal ffaims.

section 9. Information Pcaulremcuts.

(a) The Dircctor may reguire a user of public zanitary sewer services
to provide information mesded to dctertine counliance with this ordinzncc.
{b) These 'xequkenenu sy fnclede, but are not limited to. the followvinT
(1} wastcwators discharge peak rete and volume over a spocitied
time period;
1{2) chexical analyscs of wastewoters;
{3) Inforration on raw materials, processcs, and products affecting
wastevater volume and guality;
10 quactity and dizposition of specific liquid, =zludge, i), sclven:.
or other satcrials important to seunr uze control;
{3} & plot plan of nevers of the user's property showing sewar and
-pxct:eatnnt facility location;
16) dectails of uasteuster pretreatment f.cilities; and
(7} detafls of systexs to prevent 2nd conliol the loszes of
materfals through spills to the muaicipal scwar.

Section 10. Standards for analysis.

fa) All xecasurcecnis, tests, and anadyses of thie characteristics of
waters and wastes to which reference §s i:ade in this ovdimance shall be

determined in acvordance with the latest ecition of “Standard Netho’s

-22-
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for the ¥: sivation of Mster and Yastewatlor!” publishid Gy the Amesican
Pubdic Mealih 2o e iation.

) Swepling et »in, Jocation, timez, durations, and frequencics are
e B detiinin 1w an dndividual bazis subject to approval by the
pivector.

ARTICLE VI
FRETRUATIIENT REQDIRLITE

scoction 1. Treatnont of 2adustrial ylows.

af i h‘tequh(d Ly the Lirector to treat industrial {lawz piior to

discharge to public scwers in order to measure, sseplue, resirict ox

prevent the discharge to the sever of certain uaste constituents, to rnme

cqgually distribute peak discharges of indn's:t.ial wartevatar, ox to
sccomplish any pretreatsent resvlt, then all protrcatuent systoems uhall
bo subject to the spprova) of the Dircctor who shal) assure that such
systenc sre adequatcly cnglneured and desioncd.

Section 2. Fedctad amd state Standards.

Al induscria) users of public severs are subject to the following:
Mtlc;nll and state pretyeatment regulaticas and standards of a gencral
natces; and national and state pretreatment regulations and stendazds
promulgated for specific industries.

Section 3. Monicipa) Pretrcatmcnt Progzom.

It 4t 1s dctersined by the Regional Administrateoc of the Environxental
Protection Agency of by the Crlorado Dopartacnt of Hicclth that a

monfcipal protraatecnt program showle be establiske? hascd oa the total

design flow of the vzstovater facility and the emount ot inavstrs 2 wastes

procossed, the City shal) develop, ia.p!'e-ent an2 enfcrce such 2 progran

in ceapliasnce with al) rodlevant state and foderal staictes and regulati

-24~
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ARTICLE V111
FOVENS AND AUTHORITY OF MNSPLCTORS
soction 1. Right of Entry.
(a)  The Dircctur and other duly authoriaed caployecs of the City beariss
proper crudemtials and idostification shall be pcxmitted to enter all
p:qlc:t.!e- for the pu:poiel of inspection, obscrvation, mcasurcment,
sampling, and testing pertinent to discharge to tho'public sanltary sewer

systom in accordance with the provisions of this ordinance.

(b}  Anyone acting under this authority ﬂ;-n obsorve the establishacnt’s

rules and regulations concm'hg safety, intexnal security, and fire

protection.

(¢}  The Director ard other dvly authorized crployees of the City boarirs

proper credentials snd jdentification are entitled to enter a)l private
propertics through which the City holds a negotisted sascment for the
purpoacs of:
1) inspection, observatiom, .nsumni, sampling, or repair;
2) ;-l-tem of any portions of the wastguater facilities
1ying within the eascments; and
Y3} comducting sny other asthorized activity.
All activities sh3) be conducted in ful) accordance with the terms of

. the ncgotisted eascment pertaining to tha private property imvolved.

Section 2. Lisbility and Indemnification.

¥hils performing the meccssary work on private properties referred to

3n.fcction 1, subsection l(a), above, the conpany shall ba keld harsless
for iajury or death to the City crployees, and the City shall indemnify
the cocpany against lots or éamage to its property by tln. City employces
and against }iability claims and demands for personal injury or property

Samage assericd aguinct the company ¢rowing out of the gouging wwad
sample operation, except as fuch mey be cauzcd by nogligence or {.z]llur;-
of th? cmapany to waintain safe ‘condilion.ﬂ.

Sectiva 3. Industrtal Information.

Tha Dircctor vz othar duly suthorized cmpleyces are atthorized to
obtain iaformation concerning fidusty ia.l proceszes vhich have a direct
bearfng on the kind and rource of discharye to the public canitary
sewrs syclom. ca:tldunt!nl Information shall be clearly iderntificd.
Fhe industry must establish the c(m::idcnl;'n! ity of zuch meterisl in

aeccvrdance vith standards eclcblished by the State of Culoredo.
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SR IN I B
PLNALTINS il LNFOICERLNY
saction 2. Motice.
Any person found Lo be in violation of any provision of this ordinance
shall be served Ly the Clty with written motice stating the matwrg

of the vivlation and provided a x ble time kimit for the
satisfactory corxcction thercof. The offomder shall, within the perioe
of time stated §n such motico, persancntly cosse all violations.
Gection 2. Ponajticy.

Any parson who shall tontinue sny violation beyond the time Ximit
n'u?uod £or in Article 3X, Section ), shall be guilty of a misdemeancy,
and ta conviction theroof shall be fincd in the amount not exceeding
Thret Rundied bollars ($308.80) for esch violation, oxr by icprisonment
in the u.g, or County Jail not to exceed nincty (90) days, or by both
fine and Swmprisbooent. Each day im which any violation shall

coatinue shall be dectard & acparate offensc.

Section 2. poks to City.

My porcom viclating any of the provisions of this ordinance shall becoce
11shle to the City for any sxpomte, loss or damsge occasioned the ity
by renson of sueh viclatiom.

Section 4. truet. of Ty,

¥No person shall uneibusly'. wilifully, or megligently break, danage,
dettroy, ulfeorc:. deface, or tamper with any structure, agpurtenance or
tquipmont vhich i a part of the peblic sanitary sever or relatod waste-
veter facilities. Any person wiolating this provision shall be subiect
to immediate arrest wndor charge of disoréerly corduct. ’

-27- .

§n) The City By tersinate water and va

divconncct any curloner from the sysicws uben

pecufon 5. Turdinwi  of Scrvice.

stowaler ddepora) zervioc aad
any o! the following cecur::
1} acids or chemicals daaaging to zeuer lines OF Lreatnent proces:

sze relcaced Lo the scuer causiry rsvid detericration of these

structures or interfering with proper convevance and treatment of

vastcvaters

{2) » govarmmental agency $nfores the City that .the efflueat from

the wastewater treatmant plast is mo longer of a quality permitted
for dischare= Lo 2 valercourse, and it is found thet the custower

.§% @clivaring wastcuater o the city's sysien that canpot be

sufficiently trcated or reguires trestaent that 3s not provided b

the City as morsal domestic tzeatment.

b} The City shell continuve 2igconnaction until such tirme as the
industris] customer provides addftions) proizesimin: or uther facilities

dosign 3 to rcwove the objectionahlie charactericelics fromw the indusiricl

wastes.
secticn 6. Other Resodies.

fa) 1In additon to proceading under auttoxity of this srticle, the City

$s entitled to pursu: all other eximinal and e¢ivil remedies to which

3t is cntitle@ under avthority of statutes oF ciher ordinances againct
a pecrson continuing prohibited discharyaes.
b} 1m eidition to sanctions proviced for by ~hic crdinance, the City

$s entitled to cxerc:se sancticas providcd for 3o the ather crdinzaces
of the City for failurc Lo pdy the bill tor watexr indd sanftasy sower
service whon 2uc.
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ARTICEE &
aLmTy

Gcction 1, Cnafdiction Grdinwces.

Al vrinances or partu of ‘ordisoncos in conflict kerewith sro beechy
.q{nul}d.

scrtion 2. Severabiliey.

I Lhe gvent amy part of this ordinance is hold to be unconstitutionat
My & court of compotent jurisdiction or is ioperseded by state Javi the

repaining postion of this ordinance shall xcmaln im full force and etfec:.

pakud ot Horthglonn, Cologado this day of s 197 .

AIvin"B. Thomat,” Hayor

ATTESY:

WGTey Whithen, CiEy Clerk

AFTROVEDR AS TO FORA:

cles L. . 9F.s City ALtormey

SEXRIBIT D*

Set forth below are the vesidences and areas in
Morthglicnn to be provided with revwage services by
Thornton as set forth in Putagraph 5 hegeof. {Sve
attached map which I8 iocorporated herein,)

1,

2,

Yolwin Subidivision
w North-Hor Avea)

ocat

Block 2,

Llots 5 through

10

Block 3, lots 4 thtough 17 and )7 through 23

Block 4,
Block 7,
Block 8,

Lots 6 throuyk
Lots 1 through
Lots 1 througk

11
37
4

Rlock 10, Lots 2, 1, and 4
Block 22, Lot 1
Block 23, Lot 17

Deza Estates

Block 1,

Lot 35



Lee

NORTH - MOR AREA

AT LR

A. BLility Extension Follicy Contracts
The following are the Utility Extension Policy

A PORTION OF T SOWEMEST 3/4, SECTION 1S AND A
PORTION OF YHE MORTIMEEST V74, SECTION 22, TORISMIP

2 SOUTH, RAMGE &3 MESY, Sih PRINCIPAL MERIDIAR and
1.
i
I,
i
n—-‘*
i 2.
I
1
3.

- cated e

.
@ ISE SAm Steta - e -

Speenaem— . _

WAL - regy

TES,Roo, 6Py

Contracts {(“VEPCs®) between the City of Thoraton

the Developers of properiy within the
Yorthglenn City Iimits.

reri-mack

s,  UEPC, dated 03/11/59 (Book 1191, pp.
386-395)

b, UEPC, Jdsted 08/15/59 (Book 119%, pp.
396-404)

e. UEPC, dated 11/17/60 ({Book 119}, pp.
405-212)

4. O, dated 05/24/62 (hook 1181, pp.
413-418)

(2 Addendum, dated 83/30/68 (Book 1465, pp.
381-390)

£. Second Addendum, dJdated 11/19/70 (Book
1647, pp. 15-82

9. Third Addendum, dated 03/29/7)1 (Book
1687, pp. 123-139)

B. Amendment to Third Addendum, dated
08/23/73 (Book 1737, pp. 172-175)

3. Fougth Addendum, dated 02/11/74 (Book
1914, pp. 936-340), as amendcd.

STranswestern Investsent Co,

5. UEPC, dated 83/13/56

b. Assignnent, dated §7/18/61

€. Asendment, dsted 09/19/6)

&, Assignment, dated 04/01/63 (Book 1191,
Pp. 18¢4-487)

.. Stipulation and Aqrecment, Jdated 06/05/770
{sook 34605, pp. 192-20%)

€. Assignment, dated 03/35/73 (uaok 2013,
PP. 264-268)

9 VEPC, datcd 06/39/58

Tol-Win Corp.

VEPC, dated 07/20/56 (Bood 131391, pp.
€22-424) -



S.

€.

7.

s,

b. Addendum, dated 837/26/68
&, a to Addend dated 05728770

4, Second Addendum, dated - 03/15/T4  (Book
1920, pp. 376-318)

Perg & Rolling

a. WPC, ;kt!d 03/24/59 (Book 1509, pp.

41%-423)

b, Addendum, dated 13/12/89 {(Boock 1568, pp.
74-25)

©. DMusignment and Acceptance, dated 82/22/1S
and 87/23/75 (Book 2023, p. 186}

8. hasiy and ptance, dated 81/23/15
{Book 2023, pp. T84-185)

e Assigmment and Acceptance, dated 83/30/78
and 04/26/18 (Book 2267, p. 839)

Robert Land Co.

a. WPC, dated O6/0R/78 (Pook 1605, pp.
182-19)

Mavtin ¥, Nart

uerc, dsted 04/88/71  (Bovk 1687, pp.
140-147)

B, Aseignment, dated “MI‘I‘Q

e. Addendum, dated 10/18/73 {Book 1908, pp.
472-474)

&4. Assigament, dated €03/25/74 {Bok 1930,
PP. 734-739)

.. Assigoment, dated illl‘lﬂ‘ {sook 2002,
PP. $82-005)

f. Assigwment, dated 01/23/78 {(Book 2053,
PP- 796-79%)

[N :n;;gmat, dated 08/04/18 ([Book 2279, p.
. )

br, L. E. Adaws

a. UsrC, dated 11/16/67 {(Boock 1401, pp.
435-436)

Nobi} 0il Corp.

a. UEPC, dsted 10/07/15 (Book 2023, pp.
778-783}

Roy fi. and Beverly 3. Carlsom

s, UErC, dated 02/38/7) (Book 1672, pp.
NnE-24)

10, Webster Jake Land Company, Inc.

a. UEPC, dated 03/25/74 {Book  192@,  pp.
$29-533) i

b.  Partial Assignacnt dated 05/21/74

€.  Assigament 08/11/75 (Buok 2100, pj. 46E)

Individual DEility Extensfon Contraris

These consist of all water and srwer service
agreerents botween the Cily of Thora:co  aund
Northwest Utilities users within.the Bocthglenn
City limite.
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IN THE DISTRICT courr 1N Awp Foki ULERK
WATER DIVISION No. 1
STATE OF COLORADD
Case No. 79-CW-.235

IN THE MATTER OF THE APPLICATION
FOR WATER RIGHTS OF THE CITY OF

}
}
NORTHGLENK }

) APPLICATION FOR CHANGE
IN THE SOUTH PLATTE RIVER } WAT H
AND 1TS TRIBUTARIES H oF ER RIGHTS

)

}

}

IN JEFFERSON, ADANS AND WELD
COUNTIES.
1. MNAME AND ADDRESS OF APPLICANT:
City of Morthglenn

Tusick, Williamson, Schwartz, Leavenworth & Cope, B.C.

P.0. Box 4579
Bouider, CO 80306
Telephone: 4993990

2. DESCRIPTION OF WATER RIGHTS AFFECTED:

{a) Applicant is the owner of shares in the following mutual
ditch companies:

(1) Farwers Highline Canal and Reservoir Company. Applicant
owns 7.7175 out of I094 shares, or 0.7%2 of the company. The
company owns the following decreed watér righis with s present
point of diversion out of Clear Creek. The headgate thereof is
located on the north bank of Clear Creek im N. 1/2 of the S.W.
1/4 of Section 27, im Township 3 South, Range 70 Mest in
Jeffetssn County, Colorado, about eight hundred sixty (B60) feet
South 77 30' east {Magnetic bearing) from the W.E. corner of the
W. 1/2 of said section 27, in Bush and Fisher's Addition to
cgld:“i'd fmllzt;ndredngor;y sev‘:‘en ll;l:’n feet west of the east line
) a on a our hundred fifty (450 eet

FPlatte St. In Water District No. 7. had ) feet south of

a. The Wadsworth Ditch, priority no. 1 in
former water district no. 7, for 0.276 cubfc
feet of water per second for irrigation purposes
from Clear Creek with an appropriation date

of February 25, 1860, decreed on Dctober

4, 1884, transfervred to Farmers Wighline

Canal by decree dated June 6, 1907.

b. The South Side Ditch, pricovicy no. 3

in former water districk no. 7, for 1.00

cublfc feet of water per second [or frrigation
purposes from Clear Creek with an appropriation
date of May 16, 1R60, decrecd on Uctober
4, 1884, transferved to Farmers Highlfioe
Canal by decree dated Aprilt 20, 1909.

c. The Duelette Ditch, priority na. 5 in

former water district no. 7, for 3.2Bl cudic
feet of water per second for irripatiocn purpeses
from Clear Creek with an appropriatian :late

of May 3i, 1860, decrced on October &, 1834,
trans{erred to Farmers Highline Canal by

decree dated Janusary 22, 1913.

d. The Farmers Highiine Canal, priority

no. ¢ in former water district no. 7, {or
39.80 cubic feet of water per secoud for
irrigation purposes from Clear Creek with

an appropriation date of July 1, 1860, decrecd
on October &4, 1884,

e. The Farmers Highline Canal, priority

no. 30 in former water district no. 7, for

1.61 cubic feet of water per second for irrigation
purposes from Clear Creek with aa appropriation
date of May 2B, 1863, decreed on Qctobay

4, 14864, transferred to Farmers Highline

Capal by decree dated Febrvary 1, 1910.

f. The Slater and Moody Dlitch, priority

no. 32 in former water district no. 7, for

0.75 cubic feet of water per second for irrigation
purposes from Clear Creek with an appropriation
date of June 20, 1863, decveed on Octobuor

4, 1884, transferred to Farmers Highline

Canal by decree dated June 28, 190%.

g. The Slater and Moody Ditch, priority

no. 32 in former water district wo. 7, for

2.0 cubic feet of water Eer second for irrigation
purposes from Clear Creek with an appropriation
date of June 20, 1863, decreed on QOctuvber

4, 1884,

f. The Juchem and Quelette Bitch, priority

no. 42 in former water district wo. 7, for

2.89 cubic feet of water per secomd for irrigation
purposes from Clear Creek with an appropriation
date of April 23, 1865, decreed on Oclober

4, 1884, transferred to Farmers Bighline

Canal by decree dated February 10, 1910,

L. The Madsworth Ditch, priority no. 48

in former water district ao. ? for 0.503

cubic feet of water per second for krrigation
purposes from Clear Creek with an appropriation
date of November 2, 1865, decreed om Geiober

4, 1BBA.

. The Reno and Juchem Ditch, priority no.
in former water district no. 7, for 0.33
cubic feet of water per second for frrigation
purposes from Clear Creek with an appiepriation
date of May 24, LB7Q, decrecd onr October
4, 1884, transferred to Farmers Highline
Canal by decree dated May 2, 1904.

- _2_
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k. The Farmers Highline Canal, priority
no. 1 in Former water district no. 7, for
193.80 cubic feet of water per second for
frrigation purposes from Little Dry Creek
with an appropriation date of April 1, 1872,
decreed on May 13, 1936.

1. The Farmers Highline Canal, priority

na. 21 (n former water district no. 7 for

60.00 cubic feet of water per second for
frrigation purposes from Ralston Creek with

an approgrlstion date of April 1, 1872, decreed
on May 13, 1936.

m. The Farmers Highline Canal, priority

na. & In former water distyict wo. 7, for
465.00 cubic feet of water per second for
ixrigation purposes from Leyden Creek with

an -pprogrlation date of July 12, 1905, decreed
on May 13, 1936.

n. The Farmers Highline Canal Enlargement,
priority no. 57 in former water district
no. 7, for 154.00 cubic feet of water per
second for lrrigation purposes from Clear
Creck vith an appropriation date of April
1, 3872, decreed on October &, 1884.

a. The Farmers Highline Canal, 3rd Enlargesent,
priovity no. 68 in former water district

no. 7, for 191.00 cubic feet of water per

second for irrigation purposes fyom Clear

Creek with an appropriation date of April

L, 1886, decreed on October 9, 1895.

p- The Farmers Highline Canal, 4th Enlargement,
priority no. 69 in former water district

no. 7, for 335.86 cubic feet of water per

second for irrigation purposes from Clear

Creek with am appropriation date of April

23, 1895, decreed on October 9, 1895.

Eastlake Water Company. Applicant owns 117 out of 1441
or 3. [ company . company owns the following
decreed water rights with a present point of diversion out of
Clear Creek at the Farwers Highline Canal & Reservoir Cowpany set

forth above:

a. 7The Eastlake Reservoir # 1, priority
no. 33 in former water district no. 7, For
$25 acre fect of water for irrigation and
domestic purposes from Clear Creek with an
appropriation date of September L, 1887,
decrecd on May 13, 1936.

b. The Eastlake Reservoir ¥ 2, priority

no. 33 in former water district no. 7, for

B0O acre feet of vater for domestic and Irrigation
purposes from Clear Creek with an appropriation
g;;z of October 1, 1887, decreed on May 13,

c. The Eastlake Reservoir # 3, priority
no. 49 in former water district no. 7, for
197.95 acre feet of vater for domestic and
irrigation purposes Erom Clear Creek with
an appropriation date of October 1, 1889,
decreed on May 13, 1936.

W

d. 41 shares In the Farmers Highline Canal
and Reservoir Company, supra.

(b} Applicant is the owner of the falloving carvier rights:

{1} The Golden City and Ralston freel: Ditch 1l <l
the right to purchaze 4157795 out of 57TOTEE‘TEERFSAE}ZL§:2: f$3;
the Church Pitch, a carrier ditclh, ov 7.27% of the company's
carrier rights. The Golden City and Ralston Creek Diteh holds the
following decreed water rvights with a prescnl point of diversion
oot of Clear Creek and Rakston Creek st a piint on the northeast
quarter (NEY) of Sectiom 32, Township 3 South, Range 70 Wosc
Jefferson County, Colorado, 1450 feet South 9% 30" west from the
rortheast corner of sald section. its herdgate on Ralston Creek
is located on the north bank of Ralston Creek in Scctioun 2
Township 1 South, Ranpe z? West, Jefferson County, Colorado, at ;
point 445 fect South 69° west from the venter of said sectiua.
Said Church Ditch extends in a general northerly and easterly
direction crossing and diverting watcr from Ralston Creek and
1Passing through the folloving Sections: 37, 33, 78, 27, 22, 23
16, 11, 12, 2 and 1, Township 3 South, Eange 70 stc; Sections
gg. g; agg 2§6Tounship 2 South, Range 70 West; and Sections ia,
.So;th,.Ranée AL uiZ}.ZQ, 30, 39, 1B, 17, 1uv. 9 aud 8, Township 2

a8. The Swadley Ditch, priority mo. 21 in
former water district no. 7, for 0.90 cubie

feet of water per second for irrigation purposes
from Clear Creek with an appropriacion date

of June 1, 1852, decreed on Dctober 4, 1384
transferred to the Colden City and Kalaton
f;:;k Ditch by decrece dated Héptemher 73,

b. The Golden Clty and Ralsion Crock Ditch
priovity na. 40 in former water Jdistricet ’
no. 7, for 41.43 cubic feet of water per
second for irvrigation purposes frowm C)ear
Creck with an appropriation date of Febrnary
28, 1865, decreed on October 4, 1854,

t. The Swadley Ditch, priority nu. 44 jin

former water district no. 7. for 1.25 cubic
feet of water per sceond for irrigation {
from Clear Creek with an appropriation o
of May 16, 1B65, decreed on (clobmr 4. 13E4
transferred to the Golden City and Ralston

f;fgk Ditch by decree dated Septomber 273,

WTPOSes
ate

d. The Golden Clty and Ralsion Creel Bivch
priority no. 62 in former water di=trict ’
no. 7, for 18.26 cubic .feet of wuiry pey
secomd for irrigatien purposes froum Clear
Creek with an appropriation date 1 Hovenmber
18, 1877, decreed on October &4, 18#4.

e. The Golden City and Kalston Creel Pitch
priority no. 65 in former wuter divtrjet !
no. 7, for 18.85 cubic feet of water per
second for irrigation purpuscs from Cleay
Creek with an appropriation date of Hlovember
15, 1878, decreed on October 4, Y34

—lam



TET

E. The Colden City and Rslston Creek Ditch,
priority no. 66 in former water district

no. 7, for 32.34 cubic feet of water fev
second for irrigation purposes from Clear
Creek with an appropriation date of November
20, 1881, decreed on October &, 1884.

g- The Golden City and Ralston Creek Ditch,
priority no. 22 in former water district

no. 7, for 185.0 cubic feet of water per
second for irrigation. purposes from Ralston
Creek with an appropriation date of November
18, 1877, decreed on Mey 13, 1936.

h. The Golden City and Ralston Creek Ditch,
priority no. 74 in former water district

no. 7, for 100.12 cubic feet of water per
second for frrigation purposes from Clear
Creek with an appropriation date of Harch
16, 1886, decreed on May 13, 1936.

i. The Golden City and Ralston Creek Ditch,
priority no. 74a in former water district
no. 7, for 88.27 cubic feet of water per
second {conditional) for irrigation purposes
from Clear Creek with an appropriation date
of March 16, 1886, decreed on ﬁay 13, 1936.

j. The Golden City and Ralston Creek Ditch,
priority no. 23a in former water district
no. 7, for 315.0 cubic feet of water per
second (conditional) for irrigation purposes
from Ralston Creek with an appropriation
cllgtelggt,becelhet 5, 1892, decreed on May

* e .

{c) Applicant owns the following decreed water rights with
a present point of diversion ocut of Courrent Creeks and the Fraser
River with the imitial point or headgate of said ditch Canal
situated at a point on the right bank of sajd First Creek whence
a wmonument on Jawes Peak bears North 71 b%‘ west, East, a
monueent on Sugarloaf Mountain bears South 2% 32° east and a
peak through » gap in the ra bears South 74~ 52' east; thence
said Canal follows a mnatural comtour of the Hountains in a
general southerly direction, crossing and taking the waters of
Second Creek and its tributaries to a point on Current Creek. The
headgate for the waters of Current Creek beingelocnted at a point
eh the t of Sugarioaf Mountain ars SoutJ\ 497 25°
east a peak through a gap in the range bears North 697 58' east
and 2 peak west of James Peak bears North 66 53°' east, from
thence the Berthoud Canal follows a natural slope of the
mountains crossing tributaries of the Fraser River to the Westemn
portal of the Berthoud Tunnel.

(1) The Berthoud Ditch and Tuonel, priority No. 2234 for
53.40 cubic feet per second from the First, Second and Curreant
Creeks and the Fraser River for {rrigation purposes with an
appropriation date of June 30, 1902, decreed on August 3, 1911,

3. PROPOSED CHANGE OF WATER RIGHTS:

(a) licant requests a change in purpose of use of the
above descri water rights to nllngencﬂchl vses including but
not by limitatfon mumicipal, dowestic, industrial, commercial,
irrigation, augmentation and exchange.

~5-

(b} Applicant requests @ change in place of wse of the
above water rights in the alternative to Northglenn's raw water
intake structure located at Standley lake Reservoir outlet works
located approximatcly 1000 feet norch of the quarter corner on
the section linec between sections 21 snd 22, Township 2 South,
Range 59 West, 6th Principal Meridian or to all lands capable of
being served by said water including the Bull Canal Reservoir
fiumber 8 applied for decree in W-B445.

Dated this 31st day of August, 1979%.

MUSICK, WILLIAMSON, SCHWAKTZ,
LEAVENWORTH & COFE, P.C.

As Cope (7433 T

Post Office Box 4575
Boulder, Colorado 80306
(303) 499-3990

Special Counsel to Applicant
Tge City of Northgleunn, Colorado

STATE OF COLORADO ;
SS.
COUNTY OF ADAMS ]

Richard P. Lundahl, being first duly sworn upon oath, deposes
and says that he is the Director of Natural Resources for the City

of Northglenn, that he has read the foregeing Application for Change

of Water Rights, knows the contents thereof, and that the same are
true to the best of his knowledge and belief.

chard 1. E;I 3

Subdcribed and sworn to before mc this list of August, 1979.

AL

Nptary ublic
My commission expires: Dfrkmbel \3_’, [28)
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IN THE DISTRICT COURT IN AND FOR

WATER DIVISION NO. 1 . o
STATE OF COLORADO % 3t CLERK
Case No. 79-CM- 23/,

IN THE MATTER OF THE APPLICATION
FOR WATER RIGHTS OF THE CITY OF
NORTHGLENN

APPLICATION FOR APPROVAL
OF PLAN FOR AUGMENTATION
INCLUDING EXCHANGE

IN THE SOUTH PLATTE RIVER
AND ITS TRIBUTARIES

IN JEFFERSON, ADAMS AND WELD
COUNTIES.

- - -~ -

1. NAME AND ADDRESS OF APPLICANT:

City of Northglenn

Tusick, Willlamson, Schwartz, Leavenuworth & Cope, P.C.
P.0. Box 4579

Boulder, CO 80306

Telephone: 499%-3%990

2. WATER RIGHTS TO BE AUGMENTED:

(a) Northglenn Reservoir, decreed in Case No. W-113, Water
Division No. 1 on October 29, 1971, for 330 acre feet for frrigation,
domestic, wmunicipal and all benef fmfgoses, from Grange Hall
Creek, with a priority date of August 25, 1970,

{b)} Horthglenn Reservoir Enlargement, decree applied for in Case
No. W-B445, Water Division No, 1 for 1700 acre feet for irrigation,
domestic, wumicipal and all beneficial purposes, from Grange Hall
Creek, with a priority date of May 6, 1976.

(c) Bull Canal Reservoir No. B, decree applied for in Case No.
W-B445, Water Division No. 1, for 5950 acre feet for trrigatiom,
domestic, municipal and all beneficial purposes, from Big Dry Creek,
with a priority date of May 6, 1976.

{d) Northglenn South Platte Wells Number 1-5, decree applied for
contemporanecus hevewith in an application filed in Water Division Yo.
1, for a total of 8 cubic feet per second for irrigation, domestic,
municipal and all beneficial purposes.

te) Northglenn Irma Drive Diversion Structure, decree appliled
for contemporaneous herewith in an application filed in Water Division
No. 1, for 15 cubic feet per second, direct flow and 30 acvre feet,
stovage, for f{rrigation, domestic, municipal and all beneficiul
purposes.

3. WATER RIGHTS TO BE USED FOR AUGMENTATION:

(a) Mutual Ditch Companies:

t1) Lower Clear Creek Ditch Cg_ap_a_ny. Ag%lcant
ouns 8 out o shaves, a also out of inches
of carrler rights, which amounts to &4.21% of this company's

watet supply. The company owns the Iollowing decreed
water rights:

2. The Clear Creek and Platic River Ditch,
priority wo. 1B in former water district

no. 7, for 49.50 cublc feet of water per
second for irrigation purposes trom Clear
Creek with an appropriation date «f November
1, 1861, decreed on October 4, 1484.

(2} Wellingtun Reservoir Compaav. Applicant
owns or has coniracted to purchasé 137 out of §8713
shares, or 10.79% of the company. The company owns
the following decreed water rights:

4. The Wellington Resecrvair, priority mo.

416 in former water district no. 23, for

2747.72 acre feet of water for irrigation
purposes from Buffalo Creek with an appropriation
date of May 31, 1892, decreed on June 21,
1922.
b. The Wellington Reservoir Enlargement,
priority no. 427 in former water district

no. 23, for 3590 acre feet of water {conditional)
for frrigation purposes from Buffaleo Creek

with an appropriation date cof June 5, 1920,
decreed on June 21, 1922,

¢. The Craig Meadows Reservoir, priority
no. 36 in former water district no. 23, for
15,000 acre feet of water {conditionall for
domestic and irrigation purposes from Craig
Creek with an appropriation dare ol June
12, 1962, decreed om April 27, i972.

d. The Duggan Pitch, priority no. 7 in former
water district no. 2, for 7.987 cubic leet

of water per second for irrigaticm purposes

from the South Platte River wirh an appropriation
date of April 1, 1864, deureed an april 28,

1883, transferred to the Burliugton bhitch

by decree dated April 27, 1923.

{3) Burlington Ditch, Reservoir and lLand Crampany ,
Little Burlington Division. Applicant owit oF has -
contracted to purchase 165 out of 1887.67 shares. or
10.942% of this division of the company. The Litrle
B?T;ington Division owns the Following decreed water
rights:

a. The Duggan Ditch, priovity no. 7 ia former
water district no, i, for §16.2# cubic feet

of water per secoand for irvigation purposes

from the South Platte River with an appropriatiow
?;;; of April 1, 1864, decreed o April) 28,

b. The Burlington bBitch, priovity no., 97

tn former water district no. 2, {or 350 cubic
feet of water per secowd for {rvigatiou and
domestic purposes from the South Plarte River
with an appropriation date of tovember 20,
1885, decreed on July B, 1893,

-
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€. The Burlington Ditch, priority no. 1

in former water district no. 2, for 250 cubic
feet of water per second for irrigation,
domestic and storage purposes from Sand Creek
with an appropriation date of December i,
1885, decreed on July 8, 1893.

d. The Burlington Pitch, priority no. 1

in former water district no. 2, for 50 cubic
feet of water per second for irrigation,
domestic and storage purposes from First
Creek with an appropriation date of September
i, 1886, decreed on July B, 1893.

e. The Burlington Pitch, priority no. 1

in former water district no. 2, for 250 cublc
feet of vater per second for trrigation,
domestic and storage purposes from Second
Creek with an appropriation date of November
15, 1886, decreed on July 8, 1893,

£. The Burlington Ditch, priority no. 1

in former water district no. 2, for 250 cubic
feet of water per second for frrigation purposes
from Third Creek with an appropriation date
:gqgeptenber 15, 1887, decreed on July 8,

8. The Alturs Reservoir, {(a/k/a Duck Lake},
priovity no. 403 in former water district
no. 23, for 750 acre feet of water for irrigation
purposes from Ceneva Creek with an appropriation
g;telgtlSeptenber 15, 1904, decreed on May

» 1918,

{4) Fulton lrri ationg Ditch ggggaux. Applicant
owns 143 oot o shares, or L. of this coapany.
The company owns the following decreed water vights:

3. The Fulton Ditch, priority mo. B in former
vater district no. 2, for 79.70 cubic feet

of water per secomd for irrigstion purposes

from the South Platte river with an appropriation
?ate of May i, 1865, decreed on April 2B,

b. The Fulton Ditch, lst Enlargement, priority
no. 43 in former water district no. 2, for
74.25 cubic feet of water per second for
irrigation purposes from the South Platte

River with an appropriation datc of July

8, 1876, decreed on April 28, 1883,

€. The Fultou Ditch, 20d Enlargement, priority
no. 51 in former water district no. 2, for
50.23 cubfic feet of water r second for
irrigation purposes from the South Platte

River with an appropriation date of November

5, 1879, decreed on April 28, 1883.

{5) New Brantner Extension Ditch Company. Appiicant
owns or has contracied to purchase J out oE 3&0 shares,
or 1.0% of the company, plus the right to receive water
for the irrigation of 50 acres of land from this company ‘s

"0ld Brantner" water rights. The company owns the following
decreed water rights:

~3-

{6)

(b)

a8. The Brantner Ditch, priovity no. I in

former water discrict no. 2, for 29.77 cubic
feet of water per second for irrigatfowv purposecs
from the South Platte River with an appropriation
date of April 1, 186D, decreed on April 28,

1883.

b. The Brantner bitch, lst Enlargement,
priority no. 4 in former water district no.
2, for 5.93 cublc feet of water per second
for irrigation purposes from rhe South Platte
River with an appropriation date of May 1,
1863, decreed on April 28, 188).

€. The Brantner Ditch, 2nd Enlargement,
priority no. 27 in former wvater district

no. 2 for 12.18 cubic feet of water per second
for irrigation purposes from the South Placte
River with an appropriation date of Jjuly

1, 1872, decreed on April 18, LB33.

d. The Brantner Ditch, 3rd Fnlargement,
priority no. 52 in former water distvict

no. 2, for 63.30 cubic feel of water per
second for frrigation purposes from the Sputh
Platte River with an appropriation date of
January 15, 1881, decreed on April 28, 1883.

The Lupton Bottom Ditch Company. Applicant

s 7 out of B4 shares, or B.337 of the compauy.
'2:: company owns the foiloulng decreed water vights:

a. The Lupton Bottom Ditch , priority no.

5 in (or-eg water discrict no. Z, f?r &7.79
cubic feet of water per sicond §9r :rriﬁftxon
urposes from the Scuth Platte River with

gn gppropriation date of May 15, 1863, decreed
on April 28, 1883,

. _The Ellwood Ditch, priority no. 20 in
gormZ? water distict no. 2, for 10.04 cubic
feet of water per second for irrigation purposes
from the South Platte River with an appropriation
date of March 10, 1871, decreed on April

28, 1883, transferred to the Lupron kottoem

Pitch by decree dated April 16, 1927.

. e Lupton Bottom Diktch, 1=t Enlafgement,
;rto:?ty ng. 31 in former vater district
no. 2, for 92.87 cubic feet of water per
second for irrigatjon purposes from the South
Platte River with an apprcpriatxon'daLe of
September 15, 1873, decreed on April 28,

1883.

Decreed watex vights:

(1} Reithmann Ditch, 3.0 cubic fert per s=ecound from the South

T Trri 3 app iati datve of
¥ lrrigation purposes with an appropriation
gz:gc?.kizgi, :ecreedghugust t4, 1918. applicant owns 91/135 of 2.0

c.f.s. of this water right or 1.35 ¢c.f.s.

4~
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(2) Northplenn Arapahoe Aquifer Wells No. 1-10, decree applied
for In Case Wo. U-BEKSg Water Division Ro. I, for a total of 2.22
cubic feet per second for irrigation dowestic, wunicipal and all
beneficial purposes.

(3} HNorthplenn Lavamie-Fox Hills Aquifer Wells No.l-10, decree
applied for In 'tise Ro, W-B4&5, Water B?v!s{on Fo. I, for e total of
S.gl cubic feet per second for irrigation, domestic, municipal and all
beneficial purposes.

{8) Northglenn Shopping Center Runoff, decreed in Case No. W-231
Water Division %i?) T on Harch 3, 1971, for 290 cubic feet per second
for irrigation, domestic, municipsl sand all beneficial purposes, from
Crange Hall Creek, with priority date of May 13, 1970.

(5) Thede Ditch. Priority No. 3 in former water district No. 2,
for 0.26 cublc Teet per second from Grange Hall Creek, a/k/a Brewers
Gulch, for frrigation purposes with an appropristion date of April I,
1885, decreed May 20, 1914.

{(6) Criebling Ditch. Priority No. & in former water district no.
2 for 1.0 cublc feet per second from Grange Hall Creek, a/kfa Brewers
Gulch, for irrigation purposes with an appropriation date of July b,
1885, decreed May 20, L914.

tc) Storage reservolrs:

(1) Lutz Reservoir. Applicant has contracted to purchase this
rveservolr. The veservolr is located in the Southeast Quartexr of Sectiom
20, Township 2 South, Range 67 West of the 6th P.M., Adams County,
and 15 filled by the Surlingtom Ditch,

£2) Webster Lake. Applicant is the owner of this reservoir by
conveyance [rom rthgienn Metropolitan Recreation District. The
rveservoir {s focated in the and NEYX, Section 3, Tounshic 2 South,
Range 68 West of the 6th P.M., Adams County, and {s filled by the
Farmers Highline Camal.

€3) MHuron Lake. Applicant §s the owner of this reservoir by
conveyance Erom the Northglenn Metropolitan Recreation Districe. The
reservoir is located in the NW%, Section 10, Township 2 South, Range
68 West of the brh P.M., Adams County, and {5 filled by the Farmers
flighline Canal.

&. COMPLETE STATEMENT OF PLAN FOR AUGCMENTATION, INCLUDING TERHS
AND CONDITIONS WiHICH WOULD PREVENT INJURY TO OMWNERS OF OR PERSORS
ENTITLED TO USE WATER UNDER VESTED WATER RICHTS OR DECREED CONDITIONAL
WATER RIGHTS:

ta) Description of Project.

Applicant is engaged in a multi-miliion dollar project to
provide the City of Northglenn with its own water and wastewater
utility systemws. Since its incorporation in 1969, Northglenn has
recefved utility services from the neighboring cities of Thornton and,
to a lesser degree, Westminster. Under the Rorthglenn Water Management
Plan, Northglenn will commence operation of its systems and Thornton
will cesse supplying water and providing wastewater Creatment to
Northglenn. No injury will result to the owners or persons entitled to
use water under vested water rights or decreed conditional water
rights as a vesult of this discontinuation of service by Thorntos,
because borh water and wastewater service to Northglenn will be
terminated at the same time, thereby reducing the demand of the
Thornton utility systems on the South Plaite River system.

.

A central element of the Northglcan project is this Plan for
Augmeatstion. By contract dated Scptember 2, 1976, Northglenn and the
Farmwers Reservoir and Irrigation Company (FKIC0) have apreed lhat
Northglenn shall have the right to make use of up to 7,785 acre feet
of water per year owoned by FRICO and storsed in Stavdley lLake
Reservoir. Under this contract, Northglenn will deliver this water by
pipeline to a mneuly constructed water treatment plant, treat and
distribute the water to all municipal customvers located within the
city.‘ Wastewater from all of the customers wiil remain uander North-
?lenn & control, and wilt be collected and conveyed tov a central

ocation from which tr will be pumped to a wastewater treatment ptant
to be constructed in Weld County. In ordev to comply with the Federal
Clean Water Act, Northglenn will also maintain dominion and control
over irrigation return flcws and urban stovm runcff emanating from the
city, a pump Cthem to the same wastewater treaiment plant. The
treated wastewater will be stored in a reservelr Lo be constructed at
the treatment plant site in Weld County, and eventually discharged
into the Bull Canal, from which it will be distribuled by FRICO for
use in irrigation of the lands bhistorically irrigated under the
Standley Lake Division of FRICD. ’

By the terms of the contract, Northglenn is obligated to provide
to FRICO, by discharpe from the wastewater reservoir, 110% of the
water diverted by MNorthglenn from Standley lLake pursuant to said
agreement. The water to be so provided to FRICO will be supplicd from
municipal wastewater, Clear Creek, groundwater tryibutary to the South
Platte River, municipal irrigation return flows and urban runoff
tributary ro the South Platte River, and groundwater from the
non-tributary Arapahoe and Laramie-Fox Hills Aquifers.

(b} oOut-of-Priority Diversions.

In order for the Project to cperate as described above, Applicant
will divert up to 2,006 acre feet of water out of the South Platte
River iuv a dry year through one or more of the faciliries set forlh
in paragraph 2. Approximately 1,400 acre [ret per year may come oul
from Grange Hall Creek at the lrma Drive Diver<ion Structure, and
up to 1,500 acre feet per year may come from the South Platte alluvivm
at the South Platte Wells No. 1-5, for use in tie forthglenn water
and sewer utility systems. Somc of these diversjons will be made uhen
these structures arc not in priority.

In wet to average years Northglenn will nut need to divert the
entive 2,006 acre feet guantity of water. At such times and ro the
quantity not needed by Horthglenn, the City wil), in compliance with
contractual oblipations and municipal regulations, dispose of this
water on an as available basis.

Northglenn has applied for 2,300 acre feet of water from non-
tributary deep wells in case number W-R445. Rortheglenn will drill,
equip and pumg those wells to the extent of watcr decreed in that
case. For each acre foot of waler pumped {rom (hose deep wells Northglenr
can veduce its out-of-priority diversions Lrom rhe water rights sct
forth in paragraph 2 supra for its own us2s within the Plan. In such
event the augmented out-ul-priority diversions trom the water rights
set forth in paragraph 2, supra, will be used by Hortbiglenn pursuant
to contractual and municipal obligations for irvigation, musicipal,
dg-estic and all other beneficial uses at such places as the City
elects.
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(c) Replacement of Out-of-Priovity Diversions.

Applicant will replace water in the South Platte River from the
Augmention Water Rights set forth in paragraph 3, supra, at the proper
time, place and vate, to replace that portion of theé 2,006 acre feet
of water diverted out-of-priority, thereby preventing injury to other
water rights.

Preliminary engineering studies indicate that the City's present
ownership of sugwenting water rights will yield the following smounts
of..water, on a consumptive use basis, in the dry year:

Fulton Ditch 199 acre feet

Lupton Bottom Ditch 466
Srantner Ditch 110
Burlington-Hellington 951
Lower Clear Creek 169
Reithwann Ditch 111

7,006
{d)} Operation of Plan

Applicant will divert the 2,006 acre feet of water at the
faciltties set forth in paragraph 2, supra, only when the augmentation
water (paragraph 1) is available in prEotlty at the original poiot of
diversion and to the extent that the water would then be applied to a
beneficial consumptive use under the historic conditions and water
would fn fact be consumed.

To determine these factors Applicant proposes to install
Augmentation stations for each Augmentation water right set forth in
paragraph 3 hereof. The Augmentation station will counsist of: (1) &
method acceptable to the Division Engineer for carriage of the
consumptive use occurring ugon the original tract of land back to the
South Platte River and (2} a2 method acceptable to the Division
Engineer for determining the actual consumption then occurring on the
original tract under the historic practices.

. By this practice Applicant will wmaintain the historic
patterns of return flow, as well as its pro rata share of historic
ditch losses. In addition, becsuse Applicant will only be diverting at
its structures set forth in paragraph 7, suprs, that amount of water
that would have historically been cons under the historic use
practices no other vater users will be tmjured.

. After such sufficient period of operation as to Applicant or
the Division Engineer evidences the appropriate river gage index to
govern the operation of this plan, plicant will petition this Court
pursuant to its continuing jurisdiction to mwodify this decree consis-
tent with such additionsl operational evidence.

WHMEREFORE, Applicaut prays the Court enter its decree:

1. Findi that no injury will occur to other water uses and
approving the Plan for Augwentation set forth herein.

2. Finding that unappropriated water is availadble for withdrawal
by Applicant's South Flatte Wells Nos. 1-5 and that their operation
will not cause matcerial injury to vested water rights or decreed
conditional water rights 1f said wells are operated in accordance with
this Plan for Augmentation.

9=

3. Permitting Applicant to divert wuter under the water ri hcs
listed- in paragraph 2, supra, wheo said righcs are out~o[-prlurltv,s in
accordance with this Flan for Augmentatiion,

4. Permitting the use of the vater rights listed in paragraph 3,
supra, for all beneficial purposes inclixiing domestic, mmnicipal,
ustrial, commercial, irrigation, augmentation and exchange, at any
location and manner set forth in this plan for augmentation, eas
alternate points and purposes of use.

5. Permitting Applicant to use the augmentation water set forth
in g:rngnph 3, supra for all bemeficial purposes at any place capable
of being served By the facilities set forth in paragraph 2 supra, to
the extent that the water is not needed within Northglenn of the water
decreed as non-tributary in W-B8445 is used within Northglenn for the
purposes of fts Project.

6. Affording such other reitief as the Court deems proper.
Dated this 31st day of August, 1979.

MUSICK, WILLIAMSON, SCHWARTZ,

Post Office Box 4579
Boulder, Colorado B0306
{3031 499-3990

Special Coumsel to Applicant
The City of Northgleunn, Colorado

STATE OF COLORADO )
} ss.
COUNTY OF ADAMS }

~ Richard P. Lundahl, being first duly svaorn upon aath, deposes aid
says that he is the Director of Natural Resomrces for the City of
Northglenn, that he has read the forepoing Application for Approval of
Plan for Augmentation, knows the contents thereof, and that the saie
are true to the best of his knowledge and belief.

Subscribed and sworn to hefore me this 3ls of August, 1979.

2
l‘; ———
My commission expires: cegapel |3, /7€)




APPENDIX D=6

Pending Litigation Concerning the City of Northglemn's Water
Management Project, (as of September 13, 1979):

Water Supply -~ Deep Well

Colorado law requires a permit from the State Engineer to
construct wells and withdraw ground water, and the Colorado State
Engineer has denied permits for the deep wells proposed by the
Northglenn Plan. The City is presently appealing this denial,
and seeking permission of the Water Court to withdraw this water.
A hearing in the case was held in December, 1978, and the Water
Referee's decision is expected shortly. Unrelated litigation
(generally referred to as the "Houston Case') is pending before
a gpecial Colorado water judge questioning the validity of legis-
lation governing the withdrawal of deep well water and may be of

interest. This litigation may not affect the outcome of the City's
deep well applications, because the challengers are seeking to have
declared invalid limitations which the city has voluntarily adhered

to.
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Water Rights Acquisition.

The cities of Thornton, Westminster, Golden and Broomfield
filed legal actions against the City of Northglenn and FRICO con-
cerning the purchase of the Church Ditch and Berthoud Pass water
rights by the City from FRICO. The dismissal of the Westminster
and Thornton proceedings has been obtained as a condition of the
acquisition of the Thornton systems by the City. The Broomfield
case has been dismissed twice by the court, and further proceedings
are being held in abeyance during discussions between Northglenn
and Broomfield. The Golden case is also being held in abeyance
at the present time by agreement of the parties.

Water Court Approval.

Under Colorado law, existing water rights may be used in
a different manner than has been the historical case, with prior
permiesion of the Water Court to ensure that replacement water
is adequate to protect other water users. The replacement water
supplies, including deep wells and purchased water rights, have
been identified, and the application for court approval was filed
on August 31, 1979. Discussions with the potential objectors
have commenced.

Miscellaneous Water Court Matters.

The City is a party in numerous Colorado Water Court proceedings
concerning the manner, purpose and place of use, as well as the
magnitude and priority, of water rights of the city and other water
users. These matters should not present a significant threat to the
City's water rights as those matters now stand.

FRICO Apreements.

The City, together with Thornton and Westminster, has intervened
in an action brought by a FRICO shareholder, Rocky Mountain Fuel
Company, against FRICO challenging the 1976 Northglenn-FRICO Agree-
ment, the "4-way'" Agreement among FRICO and the three cities, and a
sale of the Church Ditch water rights to the city. The case questions
the power of the FRICO Board of Directors to approve these agreements
without the approval of specified majorities of the shareholders. The
plaintiff has been denied a temporary restraining order and has now
moved to further amend the complaint in this case,
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Weld County Zoning Authority

Under Colorade law, counties are responsible for zoning of
unincorporated land, which includes the wastewater treatment plant
site in southern Weld County. Weld County has zoned the site for
uses which do not include wastewater treatment plants unless a
special use permit has been issued. Concern has been expressed
that the denial of a permit by the Board of County Commissioners of
Weld County, and a related lawsuilt, will impair the city's ability
to implement the plan in the manner or at the time desired. The
City of Northglenn is of the opinion that county zoning such as is
involved in this case does not apply to a public agency under
Colorado law and that the city has fully complied with all appli-
cable requirements for location of the plant at the Weld County
site. Accordingly, a motion to dismiss the case has been filed
by the City. Irrespective of the resolution of this case, EPA
requires these two parties to execute an Intergovernmental Agree-~
ment to specify their respective responsibilities in this matter.

Water Quality Control Commission

The City of Northglenn has been joined as a defendant in two
separate actions filed against the Colorado Water Quality Control
Commission concerning the commission's approval of the city's waste-
water treatment plant site, plans and speciflcations, and federal
construction grant. These actions have been filed by residents of
the vicinity of the site, the Towns of Frederick and Fort Lupton,
the Board of County Commissioners of Weld County, and an organiza~
tion representing several irrigation ditches. A motion to dismiss
one of the cases heard on October 16, 1979, '

Grand Jury Investigation

In August 1979, the State Grand Jury's Office of the Special
Organized Crime Task Force subpoened certain records of the City
of Northglenn regarding the Water Resources Management Plan. This
is a secret investigation consequently the intent, interests, or
areag of investigation of the Grand Jury are not publicly disclosed.
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CONVERSION TABLE

Cubic feet per second x 498,831 = Gallons per minute

Cubic feét per second x 0.646317 = Million gallons per day
Acre~feet x 43,560 = cubic feet

Acre~-feet x 325,851 = Gallons

Cubic feet x 7.48052 = Gallons

Feet x 30.48 = Centimeters

Feet x 0.3048 = Meters

Gallons x 0.1337 = Cubic feet

Gallons per minute x 2,228 x 10.3

= Cubic feet per second
Hectares x 2.471 = Acres
Liters x 0.03531 = Cubic feet

Liters x 0.2642 = Gallons
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The recommended agtion is to construct an 8 mile interceptor, aerated lagoon and
a storage reservoir. Implementation of the exchange program negates the pending
water condemnation actions that were in progress.
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