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Chapter 1
INTRODUCTION

This report presents the draft areawide waste treatment
management plan for the Municipality of Anchorage. The
draft plan is the result of 2 years of technical research on
the water quality needs of the area by the Municipality of
Anchorage, the Corps of Engineers, and consultants. The
plan combines a number of best management practices for
nonpoint pollutant sources into a coordinated attack on the
major water gquality problems of the Anchorage area.

WHAT IS 208 PLANNING?

This plan is a result of Section 208 of Public Law 92-500,
popularly known as the 1972 Clean Water Act. Under Section
208, state governors can designate special areas where there
is a concern for existing and/or future water quality.
These areas are then eligible to receive grants under
Section 208 to carry out a 2-year planning program to
~develop specific management plans for maintaining and
improving water quality. The Municipality of Anchorage,
which comprises an area of 1,700 square miles, was desig-
nated by Governor Hammeond as a 208 planning area because of
the impacts of urbanization on water guality in the area.
The planning area boundaries are shown on Figqure 1-1,

The plan focuses on the urban and urbanizing areas within

the Municipality. The approximate urban area is highlighted

on Figure 1-1, Only about 240 square miles of the Municipality
is classified as developable land. The remainder of the
Municipality is undevelopable, primarily mountainous terrain.

In addition to designating the area, the Governor must
designate an agency to carry out the planning. The Municipal=-
ity of Anchorage was designated by the Governor and undertook
the management of the 208 program. The U.S. Army Corps of
Engineers and various consulting firms were employed by the
Municipality to help produce the information needed to

develop a plan.

WHAT ARE THE WATER QUALITY GOALS?

The 1972 Clean Water Act, which created the 208 planning
process, mandates the achievement of two national goals:

(1) "That wherever attainable, an interim goal of water
quality which provides for the protection and propagation of
fish, shellfish, and wildlife, and provides for recreation
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in and on the water be achieved by July 1, 1983," and (2)
"That the discharge of pollutants into navigable waters be
eliminated by 1985." The interim goal, commonly referred to
as the fishable/swimmable goal, is the primary objective of
208 planning.

In Anchorage, natural conditions like low flows and low
temperatures make fishable/swimmable conditions unattainable
in some streams. Irreversible activities associated with
development, like channelization, have also made fishable
conditions unattainable. Therefore, a water quality goal
was developed specifically for Anchorage which achieved
fishable/swimmable conditions where they appeared possible.
This goal also protected all the existing water uses in the
area.

A water gquality management plan was drafted to achieve that
water gquality goal. In order to achieve it, the plan had to
contain certain elements which were controversial in one way
or another. Some elements were considered by certain people
and agencies to have excessively high costs. Others were
questioned from the standpoint of technical, legal, or
administrative feasibility. Still others were judged by
some to have significant negative environmental and socio-
economic impacts. Therefore, a second, less ambitious water
quality goal was designed based on continuation of existing
practices only.

In contrast, certain people and agencies felt that neither

of the two water quality goals adequately protected the
existing and possible future water uses in the area. Therefore,
an ambitious water quality goal was designed to protect more
uses in more streams within the study area. One of these

uses was drinking water supplies in the surface waters

within the urban area.

These three alternative water quality goals were assumed to
provide a reasonable choice among different water quality
approcaches. Water quality management plans were developed

to achieve each of the three alternative water quality

goals. Of course, a whole spectrum of water quality goals,
ranging from the least ambitious based on existing practices
to the most ambitious described above, could be generated by
mixing elements of the three alternative goals and associated
management plans. Therefore, in reality, this report offers
many more than three alternatives.

WHAT IS THE APPROACH TO WATER QUALITY MANAGEMENT?

The purpose of a 208 areawide waste treatment management
plan is to develop management controls of pollution sources
on an areawide basis in order to achieve water quality
levels consistent with desired beneficial uses of the water.



In general, a 208 plan is to consist of a set of implementable
actions which include the following:

o The identification of needed industrial and municipal
waste treatment facilities over a 20-year period,
including the establishment of construction permits
and regulatory programs to assure the implementation
of identified control measures.

o) The identification, where appropriate, of controls
and programs for all significant nonpoint sources
of pollution including the following:

1. urban storm runoff
2. agricultural activities
3. forest land runoff and logging activities

4. urban land development and construction
activity

5. mining and subsurface excavations
6. so0lid waste disposal activities
7. saltwater intrusion into freshwater

In addition, a 208 plan is to identify a planning process by
which effective management of all waste sources will be
continued in the future.

The Anchorage 208 work plan does not address all of the

above objectives. It deals specifically with the control

and management of urban runoff and soil and erosion control.
In the Municipality's 208 grant application work plan (May 14,
1976, and May 24, 1976), a broad range of planning activities
was identified. In the EPA's notification of grant award

to the Municipality of Anchorage (May 26, 1976), funds were
limited to programs relating to urban runoff needs. This
limitation was done for two reasons:

1. Funds were not available to cover other elements
identified in the Municipality's grant application
work program.

2. The U.S. Army Corps of Engineers, Alaska District,
was conducting a concurrent urban studies pProgram
for the Municipality of Anchorage (referred to as
the MAUS Study). This program addressed a wide
range of water resources planning needs, including
a wastewater management program which provided for
201-type wastewater treatment facilities planning.



The relationship between the MAUS study and the 208 study is
illustrated on Figure 1-2. Those responsible for each
report are also identified on the figure. The MAUS study
and the 208 planning study will be integrated in a summary
report at the completion of the two studies.

WHAT HAS BEEN ACCOMPLISHED SO FAR?

The water gquality management process has been organized to
address the 16 planning elements defined in the Environmental
Protection Agency's (EPA's) Regulations on Preparation of
Water Quality Management Plan (40 CFR 131.11(a~p)). The
degree to which the Municipality of Anchorage must address
each of these 16 elements is described in a document entitled
"Municipality of Anchorage 208 Water Plan." This information
is summarized on Table 1-1. Most of these elements are
covered in summary form in this report. More complete
presentations of the material are included in other reports
financed through the 208 grant from EPA to the Municipality
of Anchorage or through the MAUS study. These 20 reports

are listed below:

1. CH2M HILL. 20 January 1979. Task Memorandum Number 7,

Methodology Manual.

2. CH2ZM HILL. August 1978. Criteria and Siting
of Snow Disposal Operations.

3. CH2M HILL. July 1978. Task Memorandum Numbers
4 and 5, Formulation and Evaluation of Alternatives.

4. CH2M HILL. May 1978. Snow Disposal Impact Analysis.

5. CH2M Hill. May 1978. Task Memorandum Number 3,
Definition of Water Quality Problem Areas.

6. CH2M HILL. February 1278. Task Memorandum Number 2,
Computer Model Selection and Calibration.

7. CH2M HILL. January 1978. Possible Methods to
Control Urban Runoff Pollution.

8. CHZ2M HILL. September 1977. Task Memorandum
Number 1, Existing Drainage System and Available
Environmental Data.

9. Corps of Engineers, Alaska District. November
1978. M.A.U.S. Snow Disposal Study, Draft.

10. Corps of Engineers, Alaska District. November
1978. StormwaterQuality Management Plan for
Existing Urban Areas, Draft.
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Table 1-1
Scope of Work

Item

Planning boundaries

Water quality
assessment and ssgment
description

Inventories and
projections

donpelint source
assessment

Water gquality standards

Total maximum daily
lcads

Point Source load
allocations

Hunicipal waste treat-—
ment systems

Industrial waste
Lreatment systems

Nonpoint source control
needs

Residual waste control
neads

Urban and industrial
storm water systems
nzeds

Target abatement dates
Regulatory programs
Hanagement agencies

Environmental, social

aconomic impact

{1}

Description

Reference

3
L

This Report

Other Reports

&

Will be fully delineated along with information
showing stream classifications and monitoring
stations.

Existing water guality will be characterized.
Pollutant loads from runoff will be determined.
An assessment of impacts will be made with
respact bto water guality standards and uses.

Existing demographic, eccnomic and land use
projections will ke used and summarized.
They will serve as the basis for projecting
runoff loads.

Will be accomplished for urban runoff and
snowmelt only.

Will be included.

Will be determined for runcff design events
and on average annual basis.
Will be addressed in MAUS Study, in initial
208 Plan.

not

Will be addressed in MAUS Study, not in initial

208 Plan.

Will be addraessed in MAUS Study,
208 Plan.

not in initial

Will be fully addressed only for
related elements.

urban drainage
Will be addressed for urban runoff control
measures involving treatment facilities,
Inprovements will be completely defined for
those areas studied.

Will be developed,

Will be defined and partially implemented.

Have been identified. A thorough description
of implementation responsibilities will be

developed.

Will be prepared in conijunction with each
plan report,

Rafer to list of reports in text of this chapter.

Chapter
Chapter
Chapter

Chapter

Chapter

Chapter
Chapter

Chapter

Chapter
Chapter

Chapter

Chapter
Chapter

Chapter

Chapter
Chapter

[T

~

3,



11. Corps of Engineers, Alaska District. 1977. Water
Quality Data Report, Chester Creek, Ship Creek,
Eagle River.

12. Corps of Engineers, Alaska District. June 1977.
Stage Two Report, Metropolitan Anchorage Urban Study.

13. Municipality of Anchorage, Public Works Department,
Engineering Division. November 1978. Erosion and
Sedimentation Control, Municipality of Anchorage.

14. Municipality of Anchorage, Department of Public
Works and Planning. January 1977. Final 208
Work Plan.

15, Woodward-Clyde Consultants, September 1978.
Study of Storm Water Quality Management, Urbanized Areas
of Anchorage, Alaska.

16. Woodward—-Clyde Consultants. August 1978.
Technical Memorandum Number Five, Alternative
Control Measures.

17. Woodward~Clyde Consultants. August 1978.
Technical Memorandum Number Four, Assessment
of Pollution Signiflcance.

18. Woodward~Clyde Consultants. May 1978. Technical
Memorandum Number Three, Selection of Test Events
and Generation of Pollutant Washoff.

19. Woodward-Clyde Consultants, March 1978. Technical
Memorandum Number Two, Runoff Mcdel Calibration.

20. Woodward-Clyde Consultants. October 1377.
Technical Memorandum Number One, Drainage Basin
Descriptlion.

The goal of this plan is to provide a process which will
lead to a water quality acceptable to the local citizens,
the Municipality of Anchorage, the State of Alaska, and the
Federal Government. In order to reach this goal, this
report has sought to answer the following questions:

o} What are the existing water uses, environmental
conditions, and public works and land use prac-
tices which will provide the foundation for the
alternative water quality management plans (Chap-
ters 2 and 3)7?

o What are the water quality goals for the local

citizens, the State and the Federal Government
(Chaptexr 4)7?

1-6



o) What are the existing and future water quality
problems and what are the contaminant sources
causing these problems (Chapter 5)°?

o What are the water guality management alternatives
to alleviate or eliminate the water quality problems
{(Chapter 6)7?

o What appear to be the relative merits of the
alternative water quality management plans (Chap=-
ter 7)7

0 What are the elements of the recommended management

plan (Chapter 8)7
o How can this plan be implemented (Chapter 9)?

WHAT HAPPENS NOW?

This draft plan is only one step of the 208 planning process.
In order to translate this document into a series of actions
related to water quality control, the following steps must
vet be taken:

o) A water quality management plan must be approved
by the Municipality of Anchorage.

o The Governor must certify the Plan.

o The Environmental Protection Agency must approve
the Plan.

o Agencies at the local, State, and Federal levels

must act where called upon in the Plan.

No 208 planning process to date anywhere in the country has
yet to result in an unconditionally approved plan by the
governor and in a coordinated effort to enhance water
quality. The Municipality has attempted to improve the
chances for implementation of this Plan (1) by aspiring to
reasonable goals rather than to lofty ideals, (2} by con-
sidering and incorporating the needs of local citizens and
State agencies throughout the formation of this Plan, (3) by
using existing laws, agencies, and customs wherever possible,
and (4) by identifying clearly who is responsible for doing
what action under what authority, at what cost, and for what
purpose.






Chapter 2
DESCRIPTION OF EXISTING CONDITIONS

Inasmuch as planning is preparation for the future, knowledge
of current conditions and projections is mandatory. These
data justify proposed plans. This section describes projected
population, environmental features that affect water quality,
and current water uses.

POPULATION

There are many factors that will affect future growth in the
Anchorage area. Among the most significant are federal
policy decisions on Outer Continental Shelf leasing; State
decisions on investment and taxation policies; native corpora-
tion investment decisions; and State and native petroleum
leasing policies. The rate of growth will depend largely on
the level of petroleum development. Because of these uncer-
tainties, accurate population projections, even for the near
term, are impossible. However, it can be concluded that the
Anchorage area will certainly experience rapid growth, at
least doubling in population within the next 20 years.

Since more population will undoubtedly increase the potential
for pollution, this forecast greatly influences 208 planning.

Based on econometric modeling, detailed population projections
(taken from the AMATS Long Range Element 1977-1995) indicate
past growth trends are expected to continue (See Figure 2-1),
sending the population of Anchorage from 167,787 (1975) to
372,000 in 1995. Table 2~1 shows the interim population
growth in S5-year increments.

Although there 1s population growth expected in all areas of
the city, the increases are expected to be most dramatic in
the Sand Lake area and the area south of Dimond Boulevard,
Abbott, and Muldoon, which are both located within the
Campbell Creek basin.
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Table 2-1 (1)
Anchorage Population Projections

Population

AMATS Projection '
Year (Component Method) MAUS Projections

1975 167,787 ———

1980 210,294 205,775
1985 256,003 267,610
1990 308,295 317,934
1985 372,081 376,652

(1} Population figures include an estimated constant military
population of 18,897 for AMATS and 21,000 for MAUS.

Sources: AMATS Long Range Element 1977-1995
U.S. Army Corps of Engineers, Alaska District
Metropolitan Anchorage Urban Study Stage 2 Report

LAND USE

As discussed in detail in the subseqguent chapter, changes in
land use also cause changes in water quality. Absent con-
trols, the more an area is urbanized the lower the guality
of the area's streams and lakes. The information in this
section on existing land uses and projected land use changes
was taken from the AMATS Long Range Element 1977-1995 and
the Metropolitan Anchorage Urban Study, Stage Two Report.

Existing Land Use

Table 2-2 gives a breakdown of existing land use for the
entire Anchorage area and Table 2-3 presents land use infor-
mation by major drainage basin. Of the major basins, Fish
Creek and Chester Creek are the most highly urbanized, while
Campbell Creek and Ship Creek are the least. Campbell Creek
basin has the largest amount of vacant but developable land.

Anchorage is an evolving multicentered urban area. There
are two major commercial centers, the central business
district (CBD) and the commercial strip along Northern
Lights Boulevard. The CBD is the major employment center in



Table 2-2
AMATS Summary of 1975 and 1995 Land Use

1975 Percent of 1995 Percent of

1975 Developed Land 1995 Developed Land Change % Change of
Land Use Category Acreage (not inc. military) Acreage {not inc. military) in Acreage Total Area
Residential 11,627 38.1 15,266 30.2 + 3,639 + 31.3
Commercial 1,930 6.3 7,546 14.9 + 5,616 +291.0
Industrial 567 1.9 986 2.0 + 419 + 73.9
Public/Semi-Public 2,523 8.3 2,920 5.8 + 397 + 15.7
Water & Recreation 2,446 8.0 7,535 14.9 + 5,089 +208.1
Highways 6,608 21.7 11,645 23.1 + 5,037 + 76.2
Transportation,

Communication,

Utilities 4,800 15.7 4,578 9.1 - 222 - 4.6
Military 87,110 - 87,110 _— -19,975 - 45.2
Vacant 43,694 - 23,719 -

TOTAL AREA 161,305 —— 161,305 -

TOTAL DEVELOPED 30,501 100.0 50,4%¢6 100.0 +19,975 + 65.5



Table 2-3

Total Existing Land Use Composition

By Drainage Basin (in acres)

Residential
Single Malti- Percent

Drainage Basin Family Family Commercial Industrial Vacant Total Developed
Campbell Creek 3,962 393 152 2,034 14,108 20,649 32
Chester Creek 2,354 1,913 1,386 341 4,317 10,311 58
Ship Creek 69 428 588 828 5,350 7,263 26
Fish Creek 839 606 727 50 1,021 3,243 69
Lakes Hood

& Spenard i0 2 135 690 623 1,460 57
Knik Arm 150 451 287 1,109 7,381 9,377 21
TOTALS 7,384 3,793 3,275 5,052 32,800 52,303 37
SOURCE: Woodward-Clyde Consultants, Draft Stormwater Management Study: Technical

Memorandum Number One,

Drainage Basln Description,

Corps of Engineers

for Alaska District



Anchorage. However, difficult access to the downtown area
has contributed to the development of new commercial activity,
particularly in the Northern Lights - C Street area. It is
anticipated that this area's importance will increase in the
future as commercial and office uses expand into the wvacant
areas. Three major clusters of industrial and wholesaling
developments are located in the Ship Creek-~Port-Merril Field
area, the area surrounding International Rirport, and the
area bordering the Alaska Railroad south of Internatiocnal
Airport Road.

The major centers of high density residential development
are in Government Hill, Fairview, Mountain View, and Spe-
nard. Moderate residential densities are in Spenard, Inlet
View-Fairview, Mountain View, City View, and parts of
Muldoon and Sand Lake. Low density residential development
occupies most of the remaining developed area in Anchorage.
Although many of the dwellings in the older residential
areas (Government Hill, Inlet View-Falrview and Mountain
View - City View) are currently single-family, an increasing
number of multi-family units are emerging as a result of
higher land costs and the proximity of these areas to major
employment.,

Rapid development is occurring in the Muldoon, Sand Lake,
and Campbell-Klatt areas. Muldoon is comprised primarily of
low density residential development; a large portion remains
underdeveloped. This community is expected to attract a
large portion of the future residential development in
Anchorage. Development of low to medium density residences
is continuing in the Sand Lake and Campbell-Klatt areas, and
is causing overloads on major access routes to employment
centers. The development of gravel excavation in the area
would have an additional adverse impact on the transporta-
tion problem.

Low density residential use predominates in the Abbott-
O'Malley and Rabbit Creek Hillside communities. There are

large tracts of vacant land and open public lands in the

area. Further growth of residential development is anticipated.

The major center of public and institutional land use is in
the University-Hospital Institution Complex around Goose
Lake.

Future Land Use

Water quality in storm runcff depends on the mix of land

uses. Undeveloped lands and open space areas used for
recreation tend to deliver the best quality of urban runoff.
Areas under development tend to deliver the worst, particularly
in terms of sediment. Runoff from developed urban areas



tends to fall between the two extremes. Within the developed
urban areas themselves, runoff from commercial and industrial
areas and highways tends to be of poorer quality in most
respects than that from residential areas.

Ags shown by Table 2-2, the total developed area in Anchorage
will increase by 65.6 percent from 30,501 acres in 1975 to
50,476 acres in 1995. Absent controls, runoff from the
approximately 20,000 acres undergoing development can be
expected to significantly degrade water quality. This
development will result in large percentage gains in commercial
and industrial land uses and highways. These three types of
land uses tend to deliver the poorest water quality from

urban areas.

The Northern Lights Boulevard commercial area is projected

to continue to grow. By 1995, it is expected to exceed the

CBD in employment and traffic generation. The CBD will

become more of a major office center, with hotels and entertain-
ment facilities. Community shopping centers will be scattered
throughout the Anchorage area, mostly at or near major

arterial intersections, as shown on Figure 2-2.

An increase in the density of the older residential areas is
expected as aging single-family homes are replaced, especially
between the CBD and the Northern Lights commercial area, and

in parts of Spenard and Mountain View. Newly developing
residential areas {(Muldoon, Sand Lake, and Abbott-0'Malley-Hill-
side) are expected to continue to have relatively low densities.

Industrial and wholesaling development is expected to continue
along the Alaska Railroad, but the center of this activity

is projected to shift to the south of International Airport

Road and at the International Airport itself. This shift is
expected to be beneficial to Anchorage by placing a major
employment center nearer to where people live. Substantial
industrial growth is also proiected in the Campbell Creek

basin, west of 0ld Seward Highway and north of Klatt Road.

Growth in the Ship Creek Valley is not expected to be substantial.

It is expected that the University-Medical Complex in the
Goose Lake area will be mostly developed by 1995. By that
time the University of Alaska will be serving at least

20,000 students, becoming by far the largest contributor to
this area's growth. Some expansion of the medical facilities
is also expected.
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EMPLOYMENT

On the basis of the employment data and projections pre-
sented in the AMATS Long Range Element, there were an
estimated 79,6671 persons employed in Anchorage in 1975, and
47 percent of the total population was employed. The pro-
jection for 1995 shows 163,357 persons employed, equivalent
to 44 percent of the total projected population.

Table 2-4 depicts the breakdown of Anchorage area employ-
ment. The data were taken from the MAUS study, which covered
a slightly different study area than the AMATS study, but

the data are still appropriate for showing trends. The most
noticeable conclusion is that federal employment, which now
plays a significant role in the total, is projected to
decline precentagewise in the future. The only other area
showing a relative decline is state and local government
employment. All other sectors will experience significant
gains in employment, with the most significant being experienced
in the service sector.

CLIMATE

The climate in Anchorage is cold and semiarid. Mean monthly
high and low temperatures are illustrated on Figure 2-3.
Daily temperatures average below freezing from late October
to early April. May 15 is the average date for the last
freeze, while September 16 is the average date for the first
freeze.

Temperatures would be much colder in winter except for the
influence of the Alaska Mountain Range, which lies in a long
arc from southwest through northwest to northeast, approxi-
mately 100 miles distant from Anchorage. During the winter,
this Range is an effective barrier to the influx of very
cold air from the north side of the Range. Extreme cold
winter weather, associated with a high pressure system over
interior Alaska, may lead to a succession of clear days in
Anchorage, with temperatures dropping to -15 degrees to -30
degrees, as contrasted to the -50 degree and even -60 degree
readings in the interior.

Mean monthly precipitations are illustrated on Figure 2-4.
Spring is the driest season, while late summer is the wettest,
Mean annual precipitation in Anchorage is 14.6 inches,
including a mean annual snowfall of 70.1 inches. Thus,
Anchorage ccould technically be described as semiarid.

Howevexr, it has ample water supplied by snow accumulation

and runoff from the mountains and glaciers to the east. The
Chugach Range acts as a barrier to the influx of warm, moist
air from the Gulf of Alaska, so the average annual precipita-
tion in Anchorage is only 10 to 15 percent of that at stations



Table 2-4
Projected Percent Change in
Employment

Industry 1977 (percent)
Agriculture, Forestry Fisheries <1
Mining 1
Construction 6
Manufacturing 2
Transportation 5
Federal Government 27
Communications 1
Public Utilities <1
Wholesale Trade 4
Retail Trade 13
Finance, insurance, real estate 4
Service 14
State & Local Government 13

1990 (percent)
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located in the mountains on the Gulf of Alaska side of the
Chugach Range.

The four seasons are well marked in the Anchorage area; but

in length and some major characteristics, they differ consid-
erably from the usually accepted standards in middle latitudes.
The seasons are described in a narrative climatological

summary published by the National Oceanic and Atmospheric
Administration (NOAA, 1976):

"Winter is considered to be the period during which the
ponds, streams, and lakes are frozen; this normally
extends from mid-October to mid-April. The shortest

day of the year has 5 hours and 28 minutes of possible
sunshine. Periods of clear, cold weather normally
alternate with cloudy, mild weather during the Anchorage
winter. The clear, cold weather is frequently accompanied
by significant fog because of the important low-level
moisture source provided by the arms of Cook Inlet

which surround the area on three sides; while considerable
floating ice is prevalent, the high tides maintain some
open water throughout the winter.... ‘The first measurable
snow occurs, on the average, on October 15, but has been
as early as September 20; latest measurable snow in the
spring averages April 14, but has been as late as

May 6. Snow occurs on 20 to 25 percent of the midwinter
days, and most of the snow falls in relatively small

dally amounts, with only 2 percent of the midwinter

days having more than 4 inches. The heavier snows

occur in conjunction with vigorous storm centers moving
northward across south-central Alaska. Normally, the
depth of snowfall on the ground does not exceed 15 inches.
Strong, gusty, north winds which occur, on the average,
once or twice during the winter will, under favorable

snow conditions, cause drifting and packing of snow

cover. Although normally an area of light winds,

strong "Northers" at Anchorage occasionally result from
the rapid deepening of storms in the nearby Gulf of
Alaska at a time when the interior is covered by an
extensive mass of guite cold air.

Spring is the period immediately following the famed
Alaska "Break-up." This season is characterized by

warm, pleasant days and chilly nights; the mean tempera-
ture rises rapidly; precipitation amounts are exceedingly
small.

Summer comprises the period from June through early
September, and is, in reality, two seasons of about
equal length, the first of which is dry, the second
wet. At the time of the summer solstice, possible
sunshine in Anchorage amounts to almost 19-1/2 hours,
and the sound of singing birds and pounding hammers is
nearly as common at midnight as at noon. About the



middle of July average cloudiness increases markedly,
and the remainder of the summer usually accounts for
about 40 percent of the annual precipitation.

Autumn is brief in Anchorage, beginning shortly before
mid-September and lasting until mid-October. The
frequency of cloudy days and precipitation drops sharply
in early October. Measurable amounts of snow are rare

in September, but substantial snowfalls sometimes

reaching 10 or 12 inches occasionally occur in mid-October.

Some of the stronger southerly winds, a few with damaging
effects, occur in the late summer or fall; these are
post-frontal winds following the movement of a storm
from the southern Bering Sea or Bristol Bay, north-
eastward across the Alaskan interior. Somewhat less
frequent, but more damaging, are the southeasterly
"Chugach" winds which are funneled down the creek
canyons on the northwestern slopes of the Chugach
mountains east of the city; gusts estimated at 80 to
100 mph have caused considerable damage to roofs, power
lines and trailers on a few occasions."

TOPOGRAPHY

Anchorage is in a broad alluvial valley with adjacent narrow
bodies of water. Cook Inlet, including Xnik Arm and Turnagain
Arm, lies approximately 2 miles to the west, north and
south. The terrain rises gradually to the east for about

10 miles. Marshes are interspersed with glacial moraines,
shallow depressions, small streams, and knolls. More +than
90 percent of the lowland has less than a 12 percent slope.
The entire lowland is separated from the sea by steep bluffs
except along the valleys of major streams where the land
approaches sea level. Beyond this alluvial valley, the
Chugach Mountains rise abruptly into a range oriented
north-northeast to south-southwest, with average elevation
4,000 to 5,000 feet and some peaks to 8,000 or 10,000 feet.

SOILS

The location of the two most prevalent scil types in the
study area is controlled almost entirely by topography. A
thin soil mantle overlying parent material covers the sloping,
well drained lands in the eastern sections of the Municipality.
Soil horizons are generally lacking in these areas. Further
to the west, soils of the filled lakes and other poorly
drained sites in the lowlands are essentially unmodified

peat. Peat thicknesses range up to 30 feet and more. The
areas of peat are widespread throughout the urban area, as
illustrated on Figure 2-5. Much of the new development is
occurring on drained peat bogs.
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wastewater interceptors cracked during the earthquake may be
an important source of fecal coliform and other pollutants
in the area's creeks.

SURFACE WATERS

The stream system generally runs from the Chugach Mountains
westward across the lowlands to Cook Inlet. Four creeks
flow through the urban Anchorage area, including Campbell
Creek, Chester Creek, Ship Creek, and Fish Creek. Other
major streams within the study area which may experience
water guality problems are the Eklutna River, Eagle River,
and Rabbit Creek. Average annual flows and approximate
drainage basins of these seven major streams are shown on
Figure 2-7.

The variation in monthly streamflows is extreme, as i1llustrated
for Campbell Creek on Figure 2-~8. The mean monthly temperature
in the mountains is generally below freezing from October to
May so that most precipitation is stored as snow. During

this period the streamflow is sustained by the gradual

seepage of ground water from alluvium and bedrock into the
creeks. Appreciable snowmelt in the mountains commonly

begins in May. Peak streamflow is reached by early June,

and most snow storage is depleted by the end of July.

During August and September, high streamflow is maintained
mostly by rainfall, which is at a maximum during this period.

Several lowland lakes are found in the Anchorage area. The
most important of these from a use standpoint are Campbell
Lake, which is on Campbell Creek, and Lakes Hood and Spenard,
which are located near the International Airport. Water
levels in Lakes Hood and Spenard are maintained by the
shallow ground water aquifers.

Campbell Creek

Campbell Creek has a drainage area of over 69 miles (178.6 sqg.
km). It flows from the edge of the Chugach Mountains through
southern Anchorage to the Turnagain Arm of Cook Inlet. The
gradient of the stream is relatively steep in the upper
reaches, but flattens considerably as the stream flows
through the urban and urbanizing areas. These flatter
gradients in the lower reaches are not conducive to extensive
bank erosion, but are contributing factors to major overbank
flooding. Three main tributaries, Little Campbell, North
Campbell, and South Campbell Creek, flow together to form
Campbell Creek.

From the confluence of the North and South Fork to its
entrance to Campbell Lake, Campbell Creek measures 7.0 miles
in length. It is a meandering stream in stretches, particu-
larly between Dowling Road (Mile 4.71) and the Alaska Railroad
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(Mile 2.9) and between Artic Boulevard (Mile 1.7) and Mentra
Street (Mile 1.1). 1Its average stream velocity is about

3 feet per second during summertime flows, with a correspond-
ing time of water travel of 3 hours.

Flooding occurs in Campbell Creek. Flood characteristics
are described below {(Corps of Engineers, 1975):

"High flows have occured in the study area during all
seasons. Winter and spring, however, are the primary
seasons in which flooding problems occur. Winter
floods may result from glaciation where the water will
freeze down to the stream bed during extremely low
temperatures, forcing the water on top of the ice.
This can continue until the stream bed is higher than
the banks, at which time a new water course is formed
and flooding occurs. Glaciation at culverts is a
frequent cause of winter flooding.

Spring floods may occur as a result of an above-normal
snowfall during the preceding winter, followed by an
unusually cold spring and then a rapid snowmelt.
Floods during summer or fall usually result from a
rainfall of high intensity and short duration.

Except for glaciation, floods are of relatively short
duration on Campbell Creek. Stream stages can rise
from normal to extreme flood peaks in a relatively
short period of time."

Poor drainage causes localized flooding throughout the
Campbell Creek watershed. The primary causes are:

o Extremely flat land surface slopes in the lowland
areas.

0 Numerous waterlogged areas throughout the water-
shed.

o) Areas of geologically "tight" surficial lake and
pond deposits and exposed bedrock vielding high
runoff.

o Areas overlain by "sponge-like" peat.

o Lack of a comprehensive drainage plan to guide

drainage design in rapidly developing areas.

Figure 2-9 is a map of potentially poor drainage areas.
This map does not account for developed areas with inadequate
drainage design.
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Campbell Creek drains into Campbell Lake and then into the
Turnagain Arm of Cook Inlet. Campbell Lake is man-made,
and the old meandering stream channel under it is clearly
visible on low altitude color aerial photography. Campbell
Lake drained during the 1964 Alaska Earthquake, and the
cutlet dam was repaired to refill the lake,

Chester Creek

Chester Creek and its tributaries drain approximately 30 square
miles (48.2 km) of terrain. Its headwaters arise on the
eastern slope of the Chugach Mountains, above Anchorage. It
then flows through the urbanized lowlands west of Muldoon

Road. The upper reaches of the creek flow across bedrock in
steep mountainous terrain and then across the glacial deposits
of the foothills. Much of the channel of Chester Creek has
been straightened and lowered.

The lowland portions of the basin originally contained large
swamp~muskeg areas which served as vast reservoirs that
stabilized streamflow. Most of these areas have been drained
and developed. Infiltration of precipitation has also been
greatly reduced by development and increased impervious
surface areas. Storm drains now conduct large runoff volumes
rapidly to the creek. Thus, flows in Chester Creek vary much
more abruptly now. Because of reduced ground water storage,
average annual flows have decreased. In the period from

1959 to 1970, average annual flow was 20.6 cfs. In recent
vears it has dropped to 18.7 cfs.

Stream hydrology and morphology have been greatly altered by
channelization, another aspect of urbanization. Implemented
to meet the objectives of flood control and storm drainage,
channelization has occurred over most of the three forks of
the creek. Straightening, deepening, and widening of the
channels increase their discharge capability, but bank

support modifications have been required in many locations

to prevent higher erosion rates caused by the more "energetic™
flows.

A dam and control structure has been built near the mouth of
Chester Creek. Westchester Lagoon, the shallow lake that
formed behind the dam, was designed for recreational purposes.

Ship Creek

Ship Creek is the largest of the four urban watersheds, with
a drainage area of approximately 90 square miles (233 sqg.
km). The creek rises in the Chugach Mountain Range east of
Anchorage. A network of creeks that drain the range flows
together into a single channel which is about 24 miles

(28.6 km) long. The stream flows northwesterly to a point



about 10 miles east of Anchorage, where it emerges from the
mountains through a steep-sided rocky canyon that is the
site of the Ship Creek Reservoir, supplier of most of the
water for the area. The last few miles of the stream have a
shallow gradient, passing through urbanized Anchorage before
emptying into Kpik Arm.

The flow of Ship Creek is currently recorded at two stations.
The upstream gage is located below the water supply diversion
dam on Fort Richardson at 10.5 miles upstream of the mouth.
Mean annual flow at this point is 141 cfs (Freethley, 1976).
The other gage is located downstream on Elmendorf Air Force
Base at mile 4.7 and has a mean annual flow of 125 cfs.

The mean loss in flow using these figures in this 5.8 mile
reach is 16 cfs. Recharge of ground water from Ship Creek

is the accepted explanation for this loss in filow. But
below the Elmendorf Air Force Base gage station, Ship Creek
regains nearly all the flow lost to ground water by seepage
from the shallow, unconfined ground water aquifers, and by
vertical containment of the streamflow by clay layers
(Freethley, 1976).

Aside from ground water interaction, the fluctuation of Ship
Creek's flow is also a function of precipitation, snowmelt,

and diversion for municipal, military, and industrial uses,
Average flows have been declining over the past 10 years
probably due to additional demand for drinking water. Peak
flows occur in June; minimum flows occur in the winter,

before breakup (January through April). The Flood Hazard Report
(U.S. Corps of Engineers, 1975) assigns a value of 2,000 cfs

to the peak flow of a 100-year, intermediate regicnal flood.

Fish Creek

The Fish Creek drainage basin is located in a largely residen=-
tial and commercial district of Anchorage. It is bounded on
the north and east by the Chester Creek drainage, on the

south by the Campbell Creek drainage, and on the west by the
Knik Arm, Lake Hood and Lake Spenard drainages.

There is very little hydrological information available for
Fish Creek. The channel is indiscernible through swampy
areas. The total channel length is approximately 5 miles.
Most of the year there is no actual flow, but the little
flow that does occur is the product of unconfined ground
water seepage, precipitation, and storm water runoff. Flows
in the channel are assumed to have decreased as a result of
the draining and subsequent development of marshy upstream
areas, thereby lowering the water table. For all practical
purposes, Fish Creek is little more than a conduit for

storm water runoff. A major portion of Fish Creek has been
diverted through underground Pipe systems. It has also been
channelized and deepened in some reaches to better serve
drainage needs from the developed areas.



Other Major Surface Waters

Three other rivers are located in the study area, but outside
of the immediate Anchorage urban area. These rivers are the
Eklutna River, the Eagle River, and Rabbit Creek. A final
important surface water body in the study area is Cook

Inlet, which receives the flows from all seven rivers
described in this section.

Eklutna River. The Eklutna River orignates at Eklutna

Glacier, approximately 20 miles (32.2 km) east of the community
of Eagle River, Alaska. The river enters Eklunta Lake and

then flows another 10 miles (16 km) before entering Knik

Arm. The river is glacial with high color levels and suspended
solids. Little development has occurred along the river.

The lake has been dammed and is used for power production.

Eagle River. Eagle River heads at Eagle Glacier, drops

swiftly for approximately 16 miles (25.7 km), then flattens
into a mile wide flood plain, and eventually flows into Cook
INlet. 1Its major tributary, the South Fork, heads in Eagle
Lake and drops gradually for 8 miles (12.9 km) before

joining the main branch. The river is highly turbid throughout
the year, a result of its glacial origin. Clearer tributaries
are important salmon spawning areas. Water quality has not
been reduced significantly by settlement in the area, although
Eagle River valley is undergoing some development.

Rabbit Creek. Rabbit Creek, with a drainage area of almost
14 square miles (22.5 km}, has its headwaters just north of
Suicide Peak in the Chugach Mountains. From the headwagers,
the stream flows northwest and then west for a total distance
of 11.5 miles (18.5 km) to its confluence with Turnagain

Arm, 9 miles (14.5 km) south of Anchorage. The stream has a
generally steep gradient, falling over 3,000 feet (914 m)

in the length of the stream.

Urbanization is beginning along sections of Rabbit Creek,
but the stream has not yet been severely impacted. Water
quality remains high and much of the original stream channel
is in tact.

Cock Inlet. Cook Inlet is a large tidal estuary of the Gulf

of Alaska. The Inlet is bounded on the west, north and east

by the Alaska, Talkeetna, and chugach Mountains, respectively.
It is fed by numerous streams and the Matanuska, Knik, and
Susitna Rivers. The Inlet is a major cargo transport route
linking the bulk of Alaska with the rest of the world, a

base for petroleum exploration and production, and an important
fishing center.




The upper third of the Inlet is separated hydrologically

from the lower two-thirds by the East and West Forelands.

The Upper Inlet, highly turbid and variable in salinity,

heads in Knik and Turnagain Arms, which embrace Anchorage to
the west and south. The waters of both Arms are characterized
by high suspended sediment loads. Below the Forelands,
turbidity decreases as turbulent tidal mixing no longer
maintains the sediments in suspension.

Tides in Cook Inlet are among the highest in the world with
average diurnal ranges from 13.7 feet (4.1 m) at the entrance
to 29.6 feet (9 m) at Anchorage. Currents associated with
tidal flow are moderate; maximum velocity averages 3.8 knots
at the Forelands and 2.8 to 3.0 knots elsewhere above the
Forelands.

GROUND WATER

There are two principal sources of ground water in the
Anchorage area. One is the unconfined aquifer system,
composed primarily of sands and gravels. It is usually less
than 50 feet (15 m) deep and is underlain by an impermeable
layer of clay and silt which prevents the water from infiltra-
ting to a lower depth.

The other principal source of ground water is the confined
aquifer system, which is also composed of porous sands and
gravels. It is 70 to 300 feet (21 m to 91 m) deep and is
underlain and overlain by impermeable geologic formations.
The permeability of the overlying confining layer gradually
increases eastward toward the mountains forming a transition
zone where water is partially confined. In this eastern
transition zone and in an adjacent zone in the foothills,
surface water percolates downward and recharges the sand and
gravel aquifers that extend westward into the confined zone,
as shown on Figure 2-10.

Water enters the aguifers in relatively large quantities
compared to the fairly low amount of rainfall in the bowl
area. An estimated 75 million gallons per day (mgd) enter
the unconfined aguifers in the lowland between Little Rabbit
Creek drainage basin on the south and Ship Creek drainage
basin on the north. The ground water flows westward to Knik
and Turnagain Arms. Recharge of the confined system occurs
from bedrock seepage (25 mgd), from infiltration along
streams and seepage along the mountain front and the foot-
hills (20 mgd), and from the direct recharge of rainfall,
snowmelt, and streamflow losses in the lowland (30 mgd).
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CURRENT WATER USES

Surface waters play an important role in providing recreational
opportunities and drinking water for the Anchorage area.

The current uses of the surface waters which could be

impacted by changes in water quality include:

drinking water supplies
cooling water supplies
fishing

other recreational activities

OO0 CO

These current uses of surface waters are described below.

Drinking and Cooling Water Supplies

Water from Ship Creek is used both for drinking water supplies
and power plant cooling. Nearly one-third of the combined
municipal and military drinking water demands are satisfied
by water from Ship Creek. The remainder of the drinking
water supplies for the Anchorage area come from the unconfined
and confined ground water aquifers. Water is also withdrawn
from Ship Creek to cool three steam-~electric power plants.

Drinking water supplies are withdrawn from Ship Creek at the
diversion dam at Mile 10.5. As shown on Figure 2-11, the
diversion point is well upstream from the urban area and any
possible urban runoff pollution. Diversions, averaged over
an entire year, have ranged from 11.9 mgd to 14.5 mgd. The
maximum diversion capacity at this dam is 16 mgd.

Water is also withdrawn from Ship Creek for three power
plants, whose locations are shown on Figure 2-11. Average
annual diversions are 7.0 mgd. Most of this withdrawal is
eventually returned to the creek via cooling ponds, but the
temperature of the return flow is elevated several degrees
over the stream temperatures. Urban runoff may have some
impact on the quality of water used at the two downstream
plants.

The water diversions for drinking water and cooling water
supplies severely reduce streamflow during the low-£flow
period in Ship Creek preceding spring breakup. Periods of
no flow have occasionally been reported during this time of
vear. Excessive withdrawals of shallow ground water for
drinking water supplies have further aggravated the low-flow
problem by reducing the natural ground water recharges into
the lower reaches of the creek.

No drinking water or cooling water supplies are withdrawn
from Campbell Creek, Chester Creek, or Fish Creek at the
present time.
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Fishing

Game fish, including Deolly Varden, salmon, and rainbow

trout, exist within the study area in both anadromous and
resident forms. The five species of Pacific salmon that can
be found at certain times of the year within the study area
are chinook (king), coho (silver), sockeye (red), chum

(dog), and pink (humpback). All salmon species travel up
Knik Arm during their annual migrations to freshwater streams
to spawn in the gravel streambeds. All five species die
shortly after spawning.

The salmon eggs remain in the stream until late winter or
early spring following the summer and fall spawning. The
eggs incubate, but they cannot tolerate high levels of
siltation or low streamflows. After hatching, the salmon
remain in the gravel for a number of weeks--a critical stage
in their lives. Any depletion of the subsurface waterflow,
high siltation or decreases in dissolved oxygen levels can
increase mortality among the yvoung fish. Young red, king
and silver salmon spend from 2 to 3 years in freshwater
before migrating to sea. Young chum and pink salmon go
directly to sea soon after emerging from the gravel spawning
beds.

The salmon are valuable to both commercial and sport fishing
interests. The Cook Inlet salmon run supports an important

commercial fishery. Most of the small creeks and rivers in

the study area do not currently support large enough runs to
be of commercial value; however, the potential exists for

at least some of these to support larger runs.

Grayling, rainbow trout, Dolly Varden, whitefish, sculpin,
burbot, and lake trout, the main resident species of the
area, have little commercial value but support a popular
recreational fishery. Valuable sport fishing exists in many
lakes and streams within the study area. Local lakes have
been planted with rainbow trout, grayling, and ccho salmon.
These lakes have been developed into important recreational
fisheries, supplying over 80,000 man-days of fishing each
year. The more important of these lakes include Jewell,
Campbell Point, Lower Fire, Otter, Hillberg, Green, Six
Mile, Triangle, and Sand Lakes.

Long-time residents recall when local rivers would produce
phenomenal numbers of salmon and trout. Today overfishing,
habitat depletion, pollution, and poaching have caused the
populations in these streams to be depressed to a point

where special regulations have been imposed. Reestablishing
these populations through habitat improvement, new regulations,
and water treatment could allow for the unique possibility

of having an important recreational fishery within a densely
populated metropolitan area.



Campbell Creek. Campbell Creek is important to the community
as a salmon stream. Stream gradient, water quality flows

and substrate are suitable for salmon spawning. Areas below
Lake Otis Drive are less suitable because of the effects of
nearby development. Principal fish species are king, pink,
silver, and red salmon and Dolly Varden. The upper watershed
has been stocked with arctic grayling. Population data for
these species are not available.

Chester Creek. Major fish species in Chester Creek are
limited to a few Dolly Varden, rainbow trout, and char.

Salmon spawning habitat has been lost primarily because of
channelization and reduced flows. A biological investigation
was conducted in 1973 by Alaska Department of Fish and Game
(ADFG) to assess the suitability of Chester Creek for salmonid
production. The main conclusion of this study was that
Chester Creek is no longer an "attractive or productive

sport fishery" and that attempts to manage it as an anadromous
stream would not be feasible (Kubick, 1974a).

Ship Creek. The major fish species of Ship Creek include
king, silver, pink, and chum salmon, Dolly Varden and rainbow
trout. Most spawning occurs below the Ship Creek Reservoir
and above the Chugach Electric Company's holding pond. The
water diversion dam at Mile 10.5 has no fish passage facilities
and is the maximum point upstream accessible to spawning
fish. Substrate and water quality are acceptable for salmon
spawning, but water flow is often marginal, particularly
during the winter and spring months. Withdrawals from the
stream during these low-flow periods lead to insufficient
water for spawn survival. Construction activities and
channelization of Ship Creek near its mouth, through the

EAFB golf course, and near the Fort Richardson power plant
have also degraded and depleted habitat.

Despite the low flows, construction activities, and chan-
nelization, large numbers of salmon return to Ship Creek to
spawn. The numbers of salmen enumerated passing through the
Chugach Dam fish trap are presented on Figure 2-12 for the
years 1966-1978. While the numbers vary widely from year to
year, urbanization in the Ship Creek basin cannot be correlated
with any decrease in the numbers of salmon. It is important

to note that the escapement data do not account for all

salmon because some avoid the £ish traps. This number

depends on the flows in Ship Creek and the tide range.

To improve fishery resources of Ship Creek, a hatchery
facility was put into operation in 1963 to rear king and
silver salmon. Located in the cooling ponds at the Fort
Richardson power plant, this hatchery marked and released

two million anadromous fish in its first 10 years of operation.

2-20
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As a recreational resource, Ship Creek is no longer the
popular sport fishery for local anglers it once was. The
salmon season was closed in 1961 and remained closed until
1970, when severe restrictions were placed on a short season.
In 1973, there was another complete closure.

The value of Ship Creek as a commercial resource is not
known. Samples of commercial catches in the Cocok Inlet have
been taken and counts of Ship Creek marked salmon compiled.
However, sufficient data have not been collected to evaluate
the overall contribution of the Ship Creek hatchery to the
commercial fishing industry.

In the face of ever increasing pressures, the future of Ship
Creek as a fishery resource is questionable. According to

ADFG policy, "...every attempt should be given to the mainten-
ance and perpetuation of existing/potential fishery resources
on Ship Creek" (Kubick, 1974b). To illustrate this committment,
a new hatchery is now under construction at the EAFB power
plant cooling ponds which will be several times larger than

the Fort Richardson facility.

Other Recreation

The surface waters are used for other recreational activities
than fishing. Some of these uses may be impaired or eliminated
by degrading water quality. Most of the other types of

current recreational opportunities occur in and along

Campbell Creek and Chester Creek.

Swimming is not a popular activity in the Anchorage area
because of the commonly cold air temperatures and even
colder water temperatures. However, tubing and canoceing
occasionally are done on Campbell Creek.

Linear parks stretch along lower sections of Campbell Creek
and Chester Creek. Activities in these parks include
jogging, hiking, biking, picnics and sports. The creeks are
impeortant assets to the beauty of the parks.






Chapter 3
DESCRIPTION OF EXISTING CONTROLS

The Municipality of Anchorage generally has a strong planning
program for environmental protection. Many of the existing
regulations were not designed to meet specific water quality
criteria and others have not been adopted as formal policy.
Nonetheless, the existing program for nonpoint source pollu-
tion control is one of the most advanced in the United
States. The existing program for urban runoff, erosion and
sediment control, snow disposal and onsite wastewater dis-
posal is presented below. Each section is preceded by a
brief discussion of the problem and how it relates to the
Anchorage 208 planning effort.

URBAN RUNOFF

Rain water and snowmelt which run off of urban landscapes
make up urban runcoff. This runoff is much more polluted

than that which flows from natural landscapes. The more
urban an area, the more polluted the runoff. As shown on
Figures 3-1 and 3-2, five occurrences are common to increased
levels of urbanization: 1) grading and clearing of natural
landscapes; (2) installation of runoff facilities to accom-
modate storm and surface runoff; (3) construction of imper-
vious surfaces, such as roads and parking lots; (4) with-
drawal of surface water and ground water to provide for both
domestic needs and drainage; and (5) increased concentrations
of development, population, transportation and utility
systems.

Regarding urban runoff control, occurrences numbered 2, 3,
and 5 are the most significant as numbers 1 and 4 are generally

covered by other programs. Impervious areas allow accumulation
of urban debris (litter, oils, fertiligers, animal manure,
decaying vegetation) and increase wash-off. In some cases,

this debris can result in a waste load similar to domestic
sewage. Under natural conditions both the debris and
runoff would be much less and that which occurred would be
absorbed in the soil and ground cover. Installation of
drainage facilities results in concentration and direct
discharge of available urban pollutants to area streams,

When considering that existing water quality is generally
good (especially compared to other metropolitan areas of
similar size), and that about 20,000 additional acres will

be developed in Anchorage by 1995, the major challenge of

208 planning will be to accommodate growth without degradation
of water quality. This can be partially attained through
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land use controls. They can further be supplemented by
urban cleanliness programs. A description of existing
programs which relate to urban runcff control is presented
below.

LAND USE CONTROL

The basis for all land use control in Anchorage is contained
in a document entitled, Land Use Planning, Title 21. It
includes all the basic land use controls that currently,
both inadvertently and by design, have a major impact on
water quality. These include (1) comprehensive plan; (2)
zoning regulations; (3) standards for special exceptions;

(4) flood plain regulations; and (5) subdivision regula-~
tions. As presented later in this section, there are other
planning programs in the Anchorage area that also have an
impact on water quality.

Comprehensive Plan

The Anchorage Comprehensive Plan sets forth goals, objec-
tives, and policies regarding the future development of the
area. Although the plan has been adopted as an ordinance,
it does not represent final regulatory authority over the
use of land. Rather, this authority is vested with the
Planning and Zoning Commission and the Assembly and effec-
tuated through the Zoning Ordinance and Subdivision Regu-
lations.

The emphasis of the Comprehensive Plan is primarily centered
around the special patterns and segregation of land uses and
the suitability and capability of an area to accommodate a
given land use. Such factors as the availability of trans-
portation, water, sewer, public schools, and other facilities
are the common criteria. Although the plan does not address
the issues of nonpoint source pollution directly, it does
provide goals and objectives for environmental quality,
including soil, vegetation, air, water, and local aesthetics.
The environmental objectives of the Anchorage Comprehensive
Plan which relate directly to water quality are cited as
follows:

1. To encourage activities that preserve existing
vegetation and promote more of it in the urban
area;

2. To establish standards for air and water quality

with appropriate surveillance and enforcement to
insure that there will be no significant deterio-
ration below current levels and so that there will
be improvements in quality as the State law permits;



3. To establish policies to protect water recharge,
watershed and flood plain areas;

4, The impact of development proposals on wildlife
habitat areas should be evaluated;

5. High quality wetlands and marshes should be
identified so that they may be protected and
preserved as open space.

Pages 21-42 of the Comprehensive Plan discuss implementation
for lmprov1ng future land use regulation, That section states
that zoning and subdivision regulations, which are subject
to modification, will serve as the legal base for land use
regulation. These are established legal tools, defined by
extensive application and litigation. Refinements of these
tools will be considered to provide flexibility. These
refinements include, but are not limited to, the followzng
performance standards; contract zoning; incentive zoning;
development rights transfer; timed development zoning;
special district zoning; impact zoning; land banking and
lease hold development. Obviously, the foundation for
future land use regulations, as applied to water quality
improvements, has been established.

Zoning Ordinance

As mentioned above, the Zoning Ordinance, along with Sub-
division Regulations, provide the legal tool for the Compre-
hensive Plan. Modifications of the Zoning Ordinance are
prepared by the Planning and Zoning Commission and recom-
mended to the Assembly as a mechanism for implementing the
Comprehensive Plan. In accordance with the Comprehensive
Plan, the Assembly utilizes the Zoning Ordinance to regulate
and restrict the use of land and improvements by districts.

There are no exlstlng zoning regulations which are geared
directly for improving surface or ground water quality.
Rather, existing regulations are directed toward segregation
of incompatible land uses; height and size of structures;
number of stories and buildings; and stimulating systematic
development of transportation, water, sewer, schools, etc.

By of way of contrast, provisions in the zoning ordinance
control the amount of lot coverage and setback requirements,
and control population density and distribution. Inasmuch
as the amount of impervious area 1is inversely correlated to
water quality, the control of lot coverage presents a
potentially powerful tool for contrel of urban runoff and
enhancement of water quality. Under present regulations,
low density single-family residential lot coverage is
limited to 5 percent. One~family residential districts are



limited to 30 percent and two-family residential districts
to 40 percent maximum lot coverage. Depending upon circum-
stances, multifamily residential districts are limited to
40 to 50 percent. It is important to note that industrial
districts have no minimum lot coverage reguirements. The
central business district area also has no minimum lot
coverage requirement, but development is influenced by a
"bonus point system," which is perhaps one of the most
progressive in the nation.

The bonus point system provides an incentive for the devel-
oper to incorporate certain design amenities into develop-
ment plans. Basically, it allows increases over the base
height permitted. Each bonus point allows an additional
400 square feet of office space. Bonus points are awarded
for amenities such as bicycle racks, seating units, trees,
open alir plazas, landscaped parks, preservation areas, etc.
Presently, there are no bonus points directed specifically
to minimization of urban runoff pollution prohlems. However,
the existing bonus point incentive provides a sgolid founda-
tion for minimizing urban runoff problems.

Standards for Special Exceptions

Special exceptions which are related to the zoning ordinance,
may be granted by the Planning and Zoning Commission.

Analysis of these regulations indicates that certain sections
can be interpreted to be directly beneficial to water quality.
These include standards for gasoline service stations,

natural resource extraction, storage yards, junkyards, and
standards for planned unit developments. A brief discussion
of the aspects pertinent to water quality follows.

Standards for Gasoline Stations. Section 21.50,060.4B
requires that drainage flow lines be shown on site plans for
all gasoline service stations. If it is shown that the
storm drainage will be carried off site, it is reqguired that
the plan be approved by the Public Works Department.,

Natural Resource Extraction. Similarly, a drainage plan is
required as part of the site plan for natural resources
extraction, as required under section 21.50.070.A.3. The
drainage plan must provide for safe disposal of surface
water both during the extraction period and after site
restoration, which is also required under these regulations.
Similar to the above, when it is evident that storm drainage
will be conveyed to adjacent properties, the plan must be
subject to approval by the Public Works Department.




Storage Yards. Regulations for storage yards fall under
Section 21.50.080. Subsection E cites that provisions shall
be made to prevent any contamination of the domestic water
Supply or to prevent excessive surface runoff from the site
onto adjoining lands or streams. A drainage plan which
carries water off the site shall be subject to approval of
the Public Works Department. Failure to prevent contamina-
tion of the domestic water supply or to prevent excessive
surface runoff from the site onto adjoining lands or streams
shall be cause for the exception to be rescinded and the
storage yard shall be removed at the cost of the owner of
the land upon which it is located.

Junkyards. Runcff problems from junkyards are controlled
under Section 21.50.090. The language in this section reads
exactly the same as that presented above under Storage
Yards.

Planned Unit Developments. These developments are regulated
under Section 27.50.730. Of particular interest to water
quality is the requirement that a minimum of 30 percent of
the site shall be reserved as usable open space. In addition,
the requlations provide protection of water courses by
requiring a landscaped buffer zone having a minimum width of
50 feet,.

Flood Plain Regulations

The Municipality of Anchorage has implemented flood plain
regulations which basically prohibit development in the
area's "flood hazard districts." It is important to note
that Section 21.60.060,A3 infers that development such as
excavation of sand and gravel and other natural resources,
railroad and tramway tracks, streets, bridges, utility
installations and pipelines, storage yards for equipment and
materials, commercial farming, landfill, and land reclama-
tion activities are permitted by acquisition of a special
flood hazard permit. Many of these activities, especially
landfills, could prove injurious to water quality if allowed
to be developed in the flood plain. Requirement of an
environmental review prior to granting these permits is a
possible method for protecting water quality.

Subdivision Regulations

Subdivision regulations have been adopted by the Municipality
of Anchorage as a legal tool to implement land use control.
As an implementation tool, they provide the same legal teeth
that zoning does. Existing subdivision regulations have not
been directed toward the minimization of urban runoff
pollution probklems, but several sections included in the
ordinance certainly provide environmental benefits. These
are cited in the paragraphs below.



Easements. Section 21.80.075B protects water quality by
requiring "maintenance easements along streamways." FEase-
ments are required to be wide enough to protect the stream
but to be no less than 25 feet wide along each bank. These
. easements can benefit water quality as they function as a
filter, minimizing the amount of sediments carried to the
stream. Provision of easements is one of the least expen-
sive (provided it is done before development) and effective
preventive measures for preserving high water quality.

Environmental Design. Section 21.80.120 requires environ-
mental design. It states that lots are to be designed to
minimize the impact of urbanization on environment, and that
environmental factors may be considered as justification for
variation from any of the standards. Because of the gener-
ality of this regulation, it is doubtful that it is currently
effective at protecting water gquality. However, with some
fortification, it could become a powerful mechanism for

water guality protection.

Subdivision Regulations--Improvements

These regulations include two sections which are beneficial
to water quality.

Prainage. Section 21.85.050 regulates drainage systems for
new subdivisions. It requires an adeguate drainage system
which takes into consideration the preservation of desig-
nated high guality wetlands critical to the water table
levels and wildlife habitat. The requirements of each
subdivision are established by the Departments of Public
Works and Health and Environmental Protection. For this
reason, there are no uniform requirements. In some cases,
highly protective controls such as onsite detention basins
are required. However, this is the exception rather than
the rule.

Erosion and Sedimentation Control Plan. This control is
discussed in detail later in this chapter.

Parks and Recreation Planning

The Municipality of Anchorage has an aggressive greenbelt
acquisition program. Fortunately, for water quality, the
program 1s directed toward acquiring stream corridor proper-
ties. Greenbelts have been obtained along Campbell Creek

and Chester Creek. And others are planned for Little Campbell,
Ship, and Rabbit Creeks. They are a minimum of 50 feet wide
on either side of the streams, with jogging and bicycle

trails. Proposed parkland is shown on Figure 2-2 in Chapter 2.
Establishment of linear parks benefits water quality, because



the parkland acts as a filter strip which strains the pollu-
tants from runoff prior to stream discharge.

Of particular significance to Campbell Creek, is the recent
designation of the Campbell Airstrip area (previously owned
by the U.S. Air Force) as open space. This land encompasses
the creek's headwaters and major spawning areas, so its
protection will have a dramatic benefit to water quality.

Anchorage Coastal Resource District Program

The Municipality is currently engaged in developing a
"District Coastal Management Program," in response to the
Federal Coastal Zone Management Act of 1972 and the Alaska
Coastal Management Act of 1977. The program will include
the following elements upon completion:

1. A delineation within the district of the boundaries
of the coastal area subject to the district coastal
management program;

2. A statement, list, or definition of the land and
water uses and activities subject to the district
coastal management program;

3. A statement of policies to be applied to the land
and water uses subject to the district coastal
management program;

4, Regulations, as appropriate, to be applied to the
) land and water uses subject to the district coastal
management program;

5. A description of the uses and activities which

will be considered proper and the uses and activities

which will be considered improper with respect to
the land and water within the coastal area;

6. A summary or statement of the policies which will
be applied and the procedures which will be used
to determine whether specific proposals for land
or water uses or activities shall be allowed; and

7. A designation of, and the policies which will be
applied to the use of, areas within the coastal
resource district which merit special attention.

Since it has been proposed that the coastal management plan
will cover the "zone of direct influence" (1,000-£foot contour)
it will include all of the more urban portions of the 208



study area. The schedule for plan completion is similar to
that of the 208 plan, presenting a great opportunity for
coordination.

URBAN CLEANLINESS

The pollutant load associated with urban runoff is directly
related to the level of cleanliness. BAnd urban cleanliness
is determined by the level of litter and refuse control,
animal control, sanitary code enforcement, street and
parking lot sweeping, and road maintenance.

Solid Waste Control

Litter, yard debris, discarded "white" goods, and junked
cars can influence the quality of urban runoff. Secondly,
landfills, which are used as a depository for these wastes,
can produce a highly polluting leachate caused by infil-
trating water. Entry of leachate to ground and surface
waters can be highly injurious. .

Municipal refuse is hauled entirely by the Municipality.
Collection for residential users is once per week and up to
six times per week for some business users. Regular compac-
tion trucks are used, and the waste is hauled to the municipal
landfill at 15th and Lake Otis.

The Municipality does not supply a pickup service for "white"
goods or other large bulky items. Instead, this is left up
to the individual. Citizens are allowed to haul these goods
to the landfill at a fee of $5 per ton, with a minimum
charge of $1. '
Junked cars are hauled by the police dapartment when located
in a public right-of-way. In other cases, vehicles either
are not hauled or are removed by private property owners.

In September of 1975, the Municipality furnished its "Solid
Waste Management Master Plan." Future plans call for a
milling plant for shredding the refuse, located in the
vicinity of Tudor and C Street. This facility will reduce
the volume of waste and prepare it for resource recovery.
Ultimate disposal will occur at a new landfill located near
the Fort Richardson Military Reserve. A study determining
the feasibility of burning milled solid waste in one of the
area's powerplants is recommended by the plan.

Animal Control

Ag mentioned previously, the majority of the fecal coliform
and a portion of the BOD loading in urban runoff is from
animal manure. Assuming the average pet weighs 10 pounds,
and that daily manure production ranges from 5 to 8 percent
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of their body weight, the annual waste load is between 180
and 300 pounds per animal, This is certainly a problem
worth consideration.

Currently the Municipality of Anchorage has a leash law
which includes the entire area from Eklutna to Girdwood.

The law requires the owner to have custody of the dog unless
it is confined or restrained on his own premises or under
his immediate control. However, the ordinance does not
require the owner to control the area where the dog litters,
or to clean up after the pet where it messes on a public
area, such as a sidewalk or street.

Dogs and other domestic animals may be legally harbored in
most residential areas within the project area. The Munic-
ipality's Zoning Ordinance cites that "paddocks, stables, or
similar structures for keeping animals other than dogs shall
be at least 100 feet from any lot line in all areas zoned
R-1, R-1A, R-2, R-2A, and R=-2D." 1If granted a "special
exception," a similar facility can be operated in R-3, or
multifamily zones, Rural residential areas, including R-5,
R-6, and R-8, allow paddocks and stables etc., within

25 feet from a property line.

It is apparent that these regulations have evolved for the
protection of adjacent property owners from the noise and
odors often associated with the harboring of animals. It
should be noted that the existing regulations do not cover
the proximity of animal impoundments to surface water bodies,
nor require control of drainage from these facilities.

Street and Parking Lot Sweeping

Campbell Creek. Streets are cleaned by the State and by the
Municipality of Anchorage Public Works Department. Parking
lots are cleaned by the owner or by private sweeping contrac-
tors.

The State Department of Highways is responsible for all of
the major streets in the study area, most notably Seward
Highway, Lake Otis Parkway, 0ld Seward Highway, and C Street.
The State uses both vacuum and broom sweepers to clean the
urban portions of these roadways. In outlying rural areas
the streets are not swept. In general, streets are cleaned
after ice breakup and an additional two to four times during
the 6-month warm weather season. Streetsweepings are

picked up from streets with curbs and gutters and are
brushed to the side of streets without improvements. Seward
Highway is not swept because the high speed vehicles blow
dirt from the street surface and because of the hazard
caused by streetsweeper operations.



The Municipality of Anchorage uses two vacuum and one broom
sweeper to clean approximately 100 miles of what are mostly
residential streets. The streets are cleaned about three
times during the 6~month sweep season. Special problems
encountered by the Municipality's street cleaning crew
include (1) areas around apartments and lower income sub-
divisions, (2) parked cars, (3) dumping of debris into the
gutter, and (4) high costs.

Conversation with the Municipality's crew revealed that
streets in apartment and lower income areas have a much
greater buildup of debris than found in the middle and
upper-middle income areas. These problem areas are esti-
mated to encompass about 45 percent of the study area. It
was felt that much more attention, perhaps weekly cleaning,
was needed in these areas and that additional cleaning of
the higher income areas was not merited, at least not from
an urban aesthetics standpoint.

Although the Municipality has an ordinance prohibiting
parked cars on streets during sweeping, it is reportedly not
strongly enforced in the Campbell Creek area. Conversely,
this ordinance is well enforced in the more urban {and
northern) portions of the Municipality. The presence of
parked cars drastically reduces sweeping efficiency, as the
sweepers cannot get next to the curb where more of the
debris accumulates.

A third problem mentioned by the streetsweeping crew is
littering and the tracking of debris onto the streets by
vehicles moving to and from construction sites. The littering
problem is most severe in the lower income areas and around
construction sites. Additional problems are caused by
homeowners raking grass clippings and other vegetative yard
debris to the gutter. The current policy, albeit unwritten,
is to not sweep up the yard debris to discourage this prac-
tice. Possible solutions would include an antitracking
ordinance (prohibiting the tracking of sediments from con-
struction sites to the street) for developers and an ordinance
prohibiting raking of yard debris to the gutter.

The fourth problem concerning streetsweeping in the Anchorage
area is the extremely high cost. Due to the heavy loadings
of debris left on the road surfaces after spring breakup,
sweeping progress is very slow. High costs and slow progress
result in an average cost of over a $100 per curb mile per
cleaning. This compares to a typical cost of about $7 in

the lower 48 states.

Chester Creek. Most streets within the upper subbasin(1) are
swept about once every iwo weeks, while the major streets
(e.g., Debarr, Northern Lights, and Muldocon Rcad) are swept

(1) See Figure 3-4 later in chapter for delineation of subbasins.
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weekly. There are also many unpaved roads which receive the
dust control program described below for Ship Creek. Streets
within the middle subbasin are swept weekly.

In the lower portions of the basin, streets are swept weekly,
except for streets in the CBD maintenance zone (1st to 10th,
L Street to Ingra), which are swept two or three times per
week. Except for isolated areas, all streets within this
subbasin are paved.

Ship Creek. As in the Chester Creek basin, streetsweeping
frequency increases with progression downstream. The Fort
Richardson study area has very limited streetsweeping practices.
Following spring breakup, the entire area is flushed and

swept thoroughly. This serves until the following spring,
except for occasional maintenance emergencies. Thus, pollutant
buildup on the well-travelled roads throughout the summer is
considerable.

Sanitary conditions of the lower subbasin (near the CBD and
industrial area) vary quite significantly, as the diversi-
fied land use would indicate. The residential streets of
the Mountain View and east Government Hill are flushed and
swept weekly, and streets within the CBD are flushed and
swept on the average of two to three times per week. Problem
areas are the industrial zones between Sitka Street and
Mountain View, the railroad facilities, and the adjacent
industrial facilities bordering Ship Creek near its mouth.
Many of the roads in these areas are unpaved, so they are
not swept. However, a dust control program is used. It
consists of dampening, grading, and oiling the street sur-
faces three or four times each summer.

Fish Creek. Streetsweeping occurs weekly on nearly all
streets of the drainage basin. Exceptions to this are State
maintained roads, which are swept on an "as-needed" priority
basis. These include the main throughfares in the basin:

C Street, Minnesota Drive, Tudor Road, and the 0ld and New
Seward Highways. Although no strict criteria exist for this
priority system, it can be assumed that these streets are
swept twice monthly.

Knik Arm. Elmendorf Air Force Base maintenance crews and
equipment are not able to clean streets and drainage facili-
ties adequately. Sand, grit, and debris accumulate in
catchbasins and storm sewers and require periodic flushing
that is not provided. The Ocean Dock industrial area
streets are swept infrequently. Pollutant buildup on this
heavily travelled section of port-and-oil related facilities
is undoubtedly high. Streets of the Xnik-drained portions
of the CBD receive regular flushing and sweeping two or
three times per week. The residential area to the southwest
is swept weekly.



Lakes Hood and Spenard. Anchorage International Airport
runways, taxiways, and adjacent paved areas are swept about
once per week.,

Stockpile Protection

The City currently has no regulations regarding the covering
of, or control of, runoff from stockpiles. However, flood
plain regulations, Section 21.60.050.00, prohibit the

storage of equipment or materials that are buoyant, flammable,
explosive, or injurious to safety upon contact with water in
all flood hazard districts. This could be modified to
exclude stockpiling of all materials potentially injurious

to water quality from flood plain districts.

Road Maintenance

Road maintenance in the Anchorage area is difficult due to
severe climatic conditions. Repair of unpaved roads is

given priority and potholes and other signs of winter wear

are corrected once a year. Since a large percentage of the
suburban roads {up to 50 percent in some cases) are unpaved,
maintenance is difficult and street surface pollutant loadings
are high. 7To control dust, unpaved roads are dampened,

graded and oiled three or four times each summer. This
probably results in eventual increases of 0il and sediments

to area streams.

DRAINAGE FACILITIES

The general pattern of drainage in each basin is by overland
flow through natural channels in the upper portions and by
underground structural facilities in the lower portions.

The storm water drainage facilities are separate from the
wastewater drainage facilities. Drainage in each of the
four urban basins is briefly described below.

Campbell Creek

Very few storm drains and drainage ditches have been built
in the Campbell Creek basin. As shown on Figure 3-3, the
drains and ditches that have been built are almost all
located below Artic Boulevard, and discharge to the reaches
furthest downstream in Campbell Creek. Drainage in the
middie and upper portions of the basin is by overland flow
along highways or through natural channels.

Chester Creek

Chester Creek drainage can be considered in terms of three
subbasins. The three basins are delineated on Figure 3-4.
The upper subbasin is defined as all Chester-drained areas
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east of Boniface Parkway. Typically, drainage in this sub-
basin occurs by overland flow directly into one of the two
branches of the Socuth Fork of Chester Creek or into low-lying
muskeg or wooded areas. Storm drains are not common and
serve only scattered, small areas that lack the definitive
topographic expression required for effective overland flow
drainage. A problem area of standing water is shown on the
figure. '

The middle subbasin is defined as all Chester-drained areas
between Boniface Parkway and Lake Otis Parkway. This sub-
basin contains large expanses of undeveloped lands having no
structural drainage facilities. The developed lands for the
nost part possess adequate underground drainage facilities
that are directed toward the nearest branch or fork of the
creek. The system is comprised of concrete and metal
piping, catchbasins, culverts, subdrains, and some open
ditches. There are two problem areas, shown on Figure 3-4,
that have no structural drainage facilities. Both are
largely unpaved residential subdivisions with open ditches.

The lower subbasin contains all Chester-drained areas west
of Lake Otis Parkway. This subbasin includes Merrill Field,
a large portion of commercial properties within the central
business district and along the Northern Lights Boulevard
and Benson Boulevard, and a large residential community.
Structural, underground drainage facilities exist for
virtually all areas of this subbasin, and are comprehensive
in design. These facilities consist of solid and perforated
concrete and metal piping, catchbasins, gutters and culverts.
If properly maintained, they are adequate to transport
runcff,.

Ship Creek

The Ship Creek drainage basin has been divided into two
subbasins, Fort Richardson and the Municipality's commercial/
industrial district near the lower reaches of the creek.
These two subbasins are delineated on Figure 3-4.

The drainage facilities of the upstream subbasin at Fort
Richardson are adeguately and comprehensively designed.

Most of the runoff is handled by catchbasins and underground
concrete and metal conduits of various sizes. Bryant Air
Field and the storage area north of the main garrison are
drained by open ditches and culverts. The boundary between
surface and subsurface drainage is approximated by Davis
Highway.

The lower subbasin includes approximately the northern half
of the Mountain View residential area, the commercial/
industrial area between Fifth Avenue and Elmendorf Air Force
Base, the north central portion of the central business



district, the eastern portion of Government Hill, and the
industrial section between the central business district and
Government Hill. Drainage facilities serving these areas
were constructed at different times as needs arose and
therefore lack the comprehensive design typified by the
upstream subbasin at Fort Richardson. Drainage in the area
west of Sitka Street and south of Ship Creek is handled
adequately through a system of underground metal and con-
crete pipes, catchbasins, and perforated piping. Similar
systems exist for the Mountain View and Government Hill
areas, with the exception that the underground systems empty
into open ditches leading to Ship Creek. The industrial
areas between Sitka Street and Mountain View have no real
drainage facilities other than what occurs naturally through
overland flow. Standing water in these areas is a frequent
problem.

Fish Creek

The Fish Creek Basin has been divided into two subbasins as
shown on Figure 3~4. Underground, structural drainage
facilities are not common anywhere in the drainage basin. A
long trunk sewer runs along Benson Boulevard serving much of
the Benson/Northern Lights commercial district and empties
into Fish Creek near Benson's western intersection with
Northern Lights. A long storm sewer runs along Spenard from
McRae Street before emptying into the Benson Trunk line.

The area served by this line is almost entirely composed of
commercial properties. Two short sewers exist near the
mouth in a residential area between the creek and Turnagain
Parkway. These facilities are composed of concrete piping,
catchbasins, and gutter drains. The remaining drainage is
largely overland flow, which is facilitated to some extent
by open ditches and culverts. Standing water is frequently
a problem in the low-lying areas upstream of the New Seward
highway near Tudor Road.

CONCLUSIONS

Regarding urban runoff controls the following conclusions
can be drawn:

1. The greatest challenge facing the 208 program is
determining a method to accomodate burgeoning
urbanization while at the same time maintaining
high water guality.

2. Anchorage already has many land use controls that
benefit water quality. A solid foundation has
been set. Only modest modifications are required
to better direct these controls to water quality
protection. Many of the present controls require
no modification but their indirect benefits to
environmental quality should be made better known
to public officials, developers and the public.
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11.

The City Department of Parks and Recreation has
already developed a linear park system along
Chester and Campbell Creeks. This is one of the
most important controls for preserving water
quality, and it has already been adopted. Again,
this sets a solid foundation from which to initiate
208 water guality planning.

Because land use controls are administrated by
only one entity, the Municipality of Anchorage,
the institutional complications experienced in
most areas, where many entities regulate land use,
are avoided.

The District Coastal Management Program being
developed by the Municipality will cover the 208
planning area, so the opportunity for meshing the
two programs is afforded. Coordination is reguired.

Collection of large bulky items and "white" goods
is not provided, so improper disposal of these
waste items is encouraged.

Review of the "Solid Waste Management Plan" indicates
that future landfills will be sited to avoid
future water quality problems.

Animal controls are on the books but are difficult
to enforce. They are probably ineffective for
controlling fecal coliform and BOD loadings in
urban runoff for this reason.

Streetsweeping responsibilities are shared by the
State of Alaska and the Municipality of Anchorage.
Major thoroughfares are swept by the State on an

as needed basis. Sweeping freguency by the Munici-
pality is 2 to 3 times per week in the CBD {(downtown
area), generally about two times per month in more
established residential areas and from once every

4 weeks to once every 6 weeks in the outlying
suburban areas.

Protection of stockpiles is not provided.

Road maintenance is difficult because of severe
winter conditions. Nearly 50 percent of the
streets in the study area are unpaved. Unusually
high sediment lcads are realized because of road
breakup and unpaved conditions.



12. With the exception of the Ship Creek basin, urban
drainage is typically provided by roadside ditches
or swales. Curb drainage is also common. The
lack of storm sewers is thought to be beneficial
to water quality as runoff is not so readily
conveyed to area streams. The absence of storm
sewers allows pollutants and runoff to be abscrbed
in ditch bottoms and sides, lawns and open spaces.

SOIL EROSION AND SEDIMENT CONTROL

Soil erosion is a relatively minor water quality problem in
the Anchorage area due to short spring and fall periods,
frozen ground, and low runoff. However, because of the
strict suspended solids and sediment water quality criteria
(for protection of salmon spawning areas) protective controls
are necessary. This is especially important due to the high
level of construction activity in the Anchorage area. As
referenced earlier, about 20,000 acres will be developed
during the planning period. Runoff and soil tracking by
truck traffic from construction sites, road sanding during
winter, unpaved roads, and lawn and bank erosion all contribute
to the sediment problem in Anchorage.

EROSION CONTROL PLANS

Construction plans are reviewed by the Engineering and
Construction Divisions of the Public Works Department. This
includes all construction within public rights-of-way and
drainage easements. The criteria used in reviewing the
plans includes conformance with Municipality of Anchorage
Standard Specifications as well as the GAAB Improvement
Standards and Design Criteria. The latter is used as a
temporary guideline until the revised Design Criteria and
Improvement Standards, which is currently under review, is
adopted by the Municipality. Ercsion and sedimentation are
briefly addressed in the GAAB Design Criteria which call for
energy dissipators and settling basins at storm drain
outfalls and specify allowable velocities for erodible
channels., Recently, drainage improvements have received
special attention with regard to erosion and icing. Steam
thaw pipes have been specified in all culverts, storm drain
inlets and outfalls, and subdrains; rock slope protection,
filtering channels, and oil and grease separators have been
specified by the Engineer on a number of projects recently
submitted for review.

In addition, Title 21, Land Use Planning, Chapter 21.85,
Subdivision Regulations~Improvements, reguires a plan for
erosion and sedimentation control be submitted to the
Department of Public Works for approval prior to any recon-
touring or denudation unless there has been a prior deter-
mination by the platting authority that a plan is not
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necessary. The ordinance requires these plans to
contain adeguate measures for control of erosion
and siltation, where necessary. It states that
control measures to be used include:

o The smallest practical area of land should be-
exposed at any one time during development.

0 When land is exposed during development, the
exposure should be kept to the shortest practical
period of time.

o) Sediment basins (debris basins, desilting basins
or silt traps) should be installed and maintained
to remove sediment from runoff waters from land
undergoing development.

o} Provisions should be made to effectively accom-
modate the increased runcff caused by changed soil
and surface conditions during and after development.

0 Ground cover should be replaced as soon as prac-—
tical in the development.

o) The development plan should be fitted to the
topography and soil conditions so as to create the
least erosion potential.

o) Wherever feasible, natural vegetation should be
retained and protected.

o All slopes within a subdivision resulting from cut
and f£fill operations shall not exceed a maximum
slope of 50 percent unless a lesser slope 1is
deemed necessary by the platting officer due to
soil conditions. If slopes of greater than
50 percent are desired, such slopes will be sup-
ported by a retaining structure approved by the
Public Works Department (GAAB 21.10.050C).

CONCLUSIONS

1. The foundation for erosion control is set in
existing regulations. However, specific criteria
have not been developed. Universal application of
control is improbable given the current program.

SNOW DISPOSAL

A majority of urban contaminants are directly and indirectly
deposited on urban streets. Additional sediments and salt
are added to the "street debris loading" during winter for
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snow and ice control. The pollutant loading as well as the
need for snow disposal are severest on the most heavily
travelled streets. Inasmuch as street pollutants are picked
up during snow removal operations, improper diposal can be a
significant water pollution problem because the pollutants
are carried to proximate streams when the snow melts.
However, snow disposal sites which are located properly pose
no water quality problems. 1In fact, the removal and proper
disposal of snow from heavily travelled urban streets is a
method of pollution control. By contrast, in areas where
snow is stockpiled (parking lots) or piled at the curb, an
entire winter's accumulation of street contaminants can be
carried to area streams during breakup.

EXISTING PROGRAMS

Snow disposal operations are presently conducted by three
institutions as discussed below:

Public Snow Removal

Snow removal encompasses over 500 miles of roadway in Anchorage
which is divided into two sections for snow removal purposes.
The northernmost crew is primarily responsible for the

downtown area and residential areas immediately adjacent to

the downtown commercial section. The entire area lies north
and east of Benson Boulevard and Turpin Road and covers
approximately 230 miles of roadway. The remaining area in

the bowl is maintained by both Department of Public Works

Road Maintenance Section and the State Highway Department.

The current method of removal consists of windrowing the
snow into the street, loading the snow into trucks via a
snow blower and then dumping it at one of the closest snow
dumping sites maintained by the Municipality. A crawler
tractor is used to stockpile the snow at these dumping
sites. A typical snow removal crew for the city consists of
3 motor graders, 1 snow blower, and 8 to 10 dump trucks.
Three shifts are used which allow heavily traveled roadways
to be maintained during hours of least use. Both the Depart-
ment of Public Works and the State Highway Department use
private contractors for removal of snow in addition to their
own equipment and labor force.

Liguid calcium chloride is applied directly to the roadways
as well as combined with the aggregate material to be spread.
Application rates vary, but average 8 gallons per minute
while the applicator travels at 5 to 10 mph. This yields
approximately 100 gallons of ligquid calcium chloride per

16 yards of aggregate. An increase in application rates
occurs at intersections and along curves in the roadway.

High speed intersections receive augmented applications of
salt and aggregate material for a distance of 800 feet
approaching the intersection.
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Private Contract Snow Removal

There are numerous private snow removal operations in the
Anchorage area ranging from heavy eguipment and truck fleets
to the individual with snow blower or shovel and a pickup
truck. Few snow disposal sites are available to the private
contractor that are readily accessible and ecologically
acceptable. Confrontations between individuals and municipal
officials have occurred over snow disposal practices.

Chains blocking off municipal and private snow dump entrances
have been cut and indiscriminate dumping has occurred in the
recent past. Minimum space availability and spring dump
cleanup costs are the two primary pressure points which

cause friction between snow dump users.

Military Snow Removal Operations

Fort Richardson Army Post and Elemendorf Air Force Base both
maintain snow removal equipment and crews to dispose of snow
deposited on roadway and airfields in their local areas.
Their equipment and methods are much the same as those of
the Municipality and the Department of Highways. The excess
ice and snow 1s bladed to the roadside or blown from the
roadway. Snow pushed up in parking lots or intersections is
loaded into trucks and hauled to snow dump sites in the
immediate area. The snow is then condensed by crawler
tractors at the dump sites.

Salts and aggregate materials are applied extensively at
intersections and along main artery roadways.

CONCLUSIONS

1. Snow disposal is currently handled by three different
groups—-—-federal, municipal and private--which
complicates management.

2. No formalized criteria exist for development or
location of snow disposal sites.

ONSITE WASTEWATER DISPOSAL SYSTEMS

The majority of the cnsite wastewater disposal systems in

the study area are septic tanks followed by either a standard
drain field or a seepage pit. Malfunctioning onsite systems
are a threat to water quality as they are sources of (1) phos~
phates, (2) fecal coliform, (3) ammonia, (4) nitrates, and

{5) BOD. Effective planning and management can help reduce
these problems. However, even with properly designed and
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installed septic systems, phosphates and nitrates can be
persistent problems. Initially, phosphate loadings fix to

the soil underlying the system. Within a short time the

solil becomes saturated with phosphate, and subsequent loadings
are discharged to the ground water and can then be carried

to surface waters where they contribute to algal blooms and
eutrophication. Nitrates are a problem because they pass
directly through the soil and on to the ground water. This
can be a problem if ground water is used for domestic
supplies.

EXISTING PROGRAM

Onsite systems can be caused to malfunction by improper (1)
initial design, (2) installation and (3) maintenance.

Design failures result when a system is placed in areas with
unsuitable soils and geology and when it is undersized.
Systems which were sized correctly at installation can
become overloaded if structural additions are made to the
structure serviced, or if the household size is increased.
This can be controlled by requiring adherence to appropriate
design criteria and periodic inspection.

Malfunctions can either be surface or subsurface. Surface
failures are more conspicuocus and result from plugging of

the drain field. The wastewater cannot then be absorbed,
surfaces and flows over land, often to a local stream. A
subsurface failure occurs when the underlying soils and

geclogy are unsuited for wastewater disposal and insufficiently
treated pollutants are carried to the ground water. Pollution
of wells and streams or lakes fed by ground water is the
principal concern.

The drain field is the principal problem area resulting from
improper installation. If the sides or bottom of the trench
are smeared or compacted, drainage will be hampered. Like-
wise, movement of heavy equipment over the completed drain
field can destroy the tiles and preclude proper draining.
Aggresive inspection or requiring developers to post per-
formance bonds are ways to minimize poor installation.

In order to maintain a systems properly, it should be pumped
every 2 or 3 years. When malntenance is absent, solids
which accumulate in the tank pass through and plug the drain
field. This results in either the backing up of wastewater
into the home, in which case reparation is usually immediate,
or a surface failure, where correction is often postponed.
Correction in this latter instance is then dependent on
neighbor complaint or public agency inspection. Preventative
maintenance can be encouraged by public education or mailing
postcard reminders.

20

Lo
!



The Department of Health and Environmental Protection (DHEP)
regulates onsite waste disposal systems through administra-
tion of Chapter 15.65, Waste Disposal Regulations. The
current program is strong and provides a solid foundation
for further planning. Each major element of the current
program is described below. '

Permits and Inspection

In order to build an onsite system, it is necessary to
obtain a written permit from DHEP and to use only DHEP
approved and permitted onsite system contractors. To obtain
this permit, it is required that a soils test be verified by
a DHEP approved professional engineer and two visual inspec-
tions by DHEP during construction be performed. The soils
test consists of a visual inspection to a depth of at least
4 feet below the bottom of the proposed disposal system or
to a depth of 16 te 20 feet. If the secils are classified as
requiring greater than 150 square feet of drainage area per
bedroom (moderately tight soils), a percolation test is
required. If the percolation test shows the absorption
capacity of the soils to be greater than 15 minutes per
inch, special written permission of DHEP is required to
build an onsite system. It is important to note that if it
is evident that the soils test has been falsified the profes=-
sional engineer responsible is held liable. 1In several
cases this has resulted in outright purchase of the lot when
it was not possible to develop a satisfactory onsite system.

Regulation 15.65 requires an inspection by DHEP prior to
backfilling any septic tank, drainage field or seepage pit.
Departmental policy requires an inspection after the seepage
pit or trench has been dug in order to verify the soils test
and to ensure that the soil properties are constant through-
out the drainage area. The backfill material is required to
be screened gravel, 1/2=inch to 2-1/2 inches in diameter.

Design Criteria

Present design criteria, listed below, are based on the
Manual of Septic Tank Practice published by the U.S. Public
Health Service. These include minimum lot size, system size
and minimum distances.

o Current regulations require a minimum lot size of
1-1/4 acres, and provisions for at least two
replacement systems need to be considered.

O DHEP requires house plans to be submitted prior to
granting a permit for an onsite system so that the
number of potential bedrooms may be determined and
the system designed for this size. Gray water
bypasses are not allowed. The onsite system must



also be designed teo handle the waste produced by
garbage disposals. The sizing of the onsite
system is standardized by the regulation.

o) Septic tanks, drain fields or seepage trenches are
not permitted within 100 feet of any river, stream
or lake; 100 feet from any source of domestic
water supply; 10 feet from any water main; or
5 feet from any property line or building founda-
tion. The bottom of a seepage trench or drain
field is not allowed to be within 4 feet of the
ground water table. The same criteria apply for
seepage pits except that they may not be within
20 feet of any building foundation or property
line, 15 feet from a septic tank or 10 feet from
other seepage pits. GSeepage pits are only allowed
where soil conditions or topography preclude the
use of a seepage trench or conventional drain
field.

One concern with existing design criteria is that its appli-
cability to the Anchorage area is unfounded.

Permits Required for Installers and Septage Haulers

Permits are required for persons who construct, sell or
install any septic tank, seepage pit, seepage trench, drain
field or package waste treatment plant as a business. These
persons must be bonded in order to obtain the permit by DHEP
to practice. Permits are also issued on an annual basis for
septage haulers or pumpers by the Sewer Utilities Depart-
ment. The permit defines where and in what manner septage
may be disposed. 1Illegal septage disposal is in violation
of State law and offenders have been sentenced to prison
terms.

Approval by Lending Institutions

Although not required by any regulations, current DHEP and
lending institution policies require DHEP approval of all
homes seeking loans that have onsite systems prior to sale.

To obtain DHEP approval, a visual inspection of the lot,
drainage system location, septic tank size and number of
bedrooms in the house, and possibly a soils test, are reqguired.
If the system is not operating properly, the owner is required
to make the necessary repairs. This practice has improved
many inadequately designed or improperly operated systems,

and is eliminating many cesspools that were once allowed but
now are forbidden by State and local regulations.



Public Education

DHEP currently distributes a leaflet entitled Care and
Maintenance of Sewage Disposal Systems to prospective users
of onsite systems. The leaflets are distributed with receipt
of a permit to build an onsite system.

Alternative Systems

The regulation encourages the use of new technology and
alternative onsite systems to septic tanks. However, in
order to assure the protection of public health and water
quality, it requires a maintenance contract between the
owner and the local distributor or maintenance concern, and
the contract must comply with the National Sanitation Foun-
dation Standard No. 40. Failure to perform the maintenance
agreed to in the contract can result in a suit for civil
penalties and injunctive relief. Several alternative systems
have been tried in the area with only limited success.

Connection to Sanitary Sewers Required

Septic tanks cannot be used if a sanitary sewer main is
within 100 feet of any corner of a parcel of land that
touches the sewer right-of-way or easement.

CONCLUSIONS

Review of existing regulations for onsite disposal systems
leads to the following conclusions:

1. The existing method for controlling onsite waste-
water disposal 1ls septic tanks in most areas.

2. Septic tank placement is regulated by the Depart-
ment of Health and Environmental Protection. The
locaticon of septic tanks is primarily based on
percolation tests. A better method for deter-
mining site suitability of onsite disposal systems
merits consideration.

3. Existing regulations may not be stringent enough
to protect ground water.

4, There is presently a general lack of data on
number, condition, and location of onsite disposal
systems.

5. Several of the current controls are policy and not

legally formalized. With a change in staff,
continuity could be lost.



Proper installation is assured by visual inspec-
tion by a representative of the Department of
Health and Environmental Protection. Additional
measures for assuring proper installation are
probably needed.

There are presently no controls requiring proper
operation and maintenance of septic tank systems.
Failed systems will only be required if complaints
are logged with the Municipality. Thus, there is
no control over malfunctioning systems that are
inconspicuous.



Chapter 4
WATER QUALITY REQUIREMENTS

ROLE OF WATER QUALITY REQUIREMENTS

Water quality requirements are a central element of any
wastewater management program. They form the foundation of
any successful plan by providing a method of translating
narrative goals and objectives into specific physical/
chemical parameters which can be measured and monitored.
Water guality requirements also provide criteria for moni-
toring the plan's performance and determining success or
failure.

Agreement on water quality criteria requirements is manda-
tory for the plan's acceptance and eventual implementation.
Often there is disagreement among the various governmental
agencies regarding water quality objectives and what water
guality standards are required to achieve these objectives.
If agreement among the various governmental agencies is not
achieved, delays in obtaining plan approval could jeopardize
plan implementation. Acceptance of a common set of objec-
tives is the first step toward plan implementation.

PROCEDURE FOR ESTABLISHING WATER QUALITY REQUIREMENTS

GENERALIZED PROCEDURE

The procedure for establishing water quality requirements
for a specific stream can be generalized as a four-stepped
process. The first step involves the definition of bene-
ficial water uses and narrative goals and objectives. The
second step is the definition of specific physical/chemical
water quality standards which can be used to translate the
narrative goals and objectives into specific water quality
standards. Thirdly, each of the surface streams and ground
water systems in the area must be classified as to the
desired beneficial uses. The last step involves combining
the water gquality standards developed previously with the
desired beneficial uses and objectives for a specific stream
resulting in a set of sitewspecific physical/chemical water
guality requirements.

INSTITUOTIOMAL RESPONSIBILITIES

Currently, several levels of government have responsibilities
for establishing water quality goals or objectives, standards
and requirements. In order to ensure that local objectives



and desires are incorporated into the water quality require-
ments, an understanding of the roles of various institutions
is needed. Three levels of government involved with setting
water quality standards are: (1) the Federal government
through the EPA, (2) the State of Alaska through the Depart-
ment of Environmental Conservation, and (3) local government
through the municipalities' planning and engineering depart-
ments,

Role of the Pederal Government

With the adoption of Public Law 92-500, Congress established
national water quality objectives. The objective of primary
concern to the 208 study is contained in section 101l(a) (2):
"it is the national goal that wherever attainable, an interim
goal of water quality which provides for the protection and
propagation of fish, shellfish, and wildlife and provides
for recreation in and on the waters be achieved by July 1,
1983." 1In later sections of the law, EPA is directed to
establish water quality criteria which will accomplish these
goals. To satisfy this requirement, EPA has published a
volume entitled Quality Criteria for Water, numbered EPA-
440/9-76-023, which outlines specific physical /chemical
water quality criteria designed to achieve the national
water quality objective.

Public Law 92-500 directs the EPA to supervise the estab-
lishment of water quality standards by the states. In
fulfillment of this role, EPA has developed a set of guide~
lines entitled Guidelines for State and Area Water Quality
Management Program Development, Chapter §, Water Quality
Standards, which was published in November of 1976. Chapter 5
requires states to review and update the water guality
standards once every 3 years. The mandatory 3-year review
presents an interesting problem for water gquality management
planning which is to be accomplished for a 20-year planning
period. If changes in future water dquality standards are on
the same order of magnitude as changes in the last 10 years,
significant differences can be expected.

Chapter 5 of the Guidelines also defines "wherever attainable,"
a phrase which is used in the national objective quoted

above. States may establish less restrictive water quality
requirements provided one of the following conditions exists:

o] The water quality standards for beneficial uses
cannot be achieved because of natural background
conditions.

o The water quality standards cannot be achieved
because of irreversible man-made conditions or
changes.



o] The application of effluent limitations required
to achieve the water quality standards would
result in substantial and widespread adverse
economic and social impacts.

Finally, Chapter 5 also outlines the role of EPA in the
review, approval, and promulgation of water quality stan-
dards. It is important to note that should the State fail
to promulgate acceptable water quality standards, EPA is
empowered to establish these standards for the State.
Additionally, all changes which the State makes in the water
gquality standards must be approved by EPA. Again, if the
changes proposed by the State do not meet with EPA approval,
EPA is empowered to promulgate acceptable standards for the
State.

Role of the State

The state governments have been delegated the primary
authority for promulgating water gquality standards. They
have three basic functions which are: (1) to establish
local objectives, (2) to develop specific water quality
criteria or standards, and (3) to adopt statutory water
quality standards. The first function, that of establishing
local objectives, involves classifying all of the various
streams and ground water systems for desired beneficial
water uses. The second function requires the state to adopt
water cguality criteria based on local stream conditions.
Specific water quality standards must be developed by the
state using the EPA's Quality Criteria for Water (1976)

and other suitable references. The adoption of water quality
standards which deviate significantly from the criteria
published in EPA's Quality Criteria for Water {(1976) may
require justification by the state.

As outlined above, the third basic state functicon is the
adoption of standards. Adoption of these standards usually
requires public notice and hearings. It must also have EPA
approval. The water quality standards adopted by the state
become the foundation of all water guality management planning
in the state.

Role of Local Governments

The primary role of local governments such as municipalities
and planning agencies is to advise the state and federal
government of local desires and requirements, local cost and
financial abilities, and to build and implement the needed
treatment systems and statutory requirements. If a local
municipality desires to change the water quality standards
adopted by the state, its role is limited to presenting
evidence which may be used by the state and federal govern-



ment in modifying the water quality standards or require-
ments. The local governments have been given the primary
responsibility to complete the planning and development of
the various controls required to meet the water guality
standards. As a result, local municipalities and govern-
ments become the implementing agency for the policies and
objectives adopted at the federal and state levels.

WATER QUALITY CRITERIA

The goal of 208 water guality planning, mandated by Public
Law 92-500 (the Clean Water Act), is to achieve fishable and
swimmable conditions by 1983, wherever possible. Fishing
and swimming require a certain water gquality; if that water
quality is not maintained, the use may become impaired or
lost. Other uses, such as drinking water or industrial
water supplies, also require a certain water quality.

Water quality criteria are used to judge the suitability of
water for different uses on the basis of water quality.

They include a list of desired water uses and the levels of
water quality that must be maintained to protect those uses.
The water quality criteria for the study area are developed
below.

WATER USES

The current Alaska water quality standards consider seven
beneficial uses of fresh water. These uses are noted on
Table 4-1. Of these seven, only Class C uses (water contact
recreation) and Class D uses (growth and propagation of fish
and other aquatic life) are currently exercised in the part
of the study area impacted by urban runoff.

The current set of standards is undergoing review and revision
by the State of Alaska. A new list of fresh water uses has

been developed for the draft water guality standards. This

new list is presented on Table 4-1, along with the corresponding
uses in the current water quality standards.

The current and draft water quality standards cover the same
major types of water uses. However, two important differences
exist between the current list and proposed list of water

uses. The proposed list differentiates between contact
recreation uses, such as swimming, and secondary recreation
uses, such as boating, while the current list of uses does not.
However, the proposed list does not differentiate for fresh
waters between "growth and propagation of fish and other
aquatic life" (Class D in the current standards) and "shellfish
growth and propagation" (Class E in the current standards).
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Table 4-1
Beneficial Water Use

Existing Alaska
Water Quality Standards~-Octcber 1973

Class A Water supply, drinking, culinary, and
food processing without the need for
treatment other than simple disinfec-
tion and simple removal of naturally
present impurities;

Class B Water supply, drinking, culinary, and
food processing with the need for treat-
ment equal to coagulation, sedimentation,
filtration, disinfection, and any other
treatment processes necessary to remove
naturally present impurities;

*Class C Water contact recreation. "Contact
recreation” means any form of recrea-
tion involving deliberate or accidental
contact with water, including but not
limited to swimming, water skiing, fishing,
and commercial and recreational boating;

*Class D Growth and propagation of fish and other
aquatic life, including waterfowl and
furbearers;

Class E Shellfish growth and propagation includ-
ing natural and commercial growing areas;

Class F Agricultural water supply, including

irrigation, stock watering and truck farming;

Class G Industrial water supply (other than food
processing). :

* Currently exercised in the study area.

braft Alaska
Water Quality Standards--Published 2 March 1978

(1} Fresh waters (A) Water supply (i)} Drinking,
culinary, and food processing.

(1) Fresh waters (A} Water supply (i) Drinking,
culinary, and food processing.

* (1) Fresh waters (B) Water recreation (i) Contact
recreation. "Contact recreation" means activities
in which there is direct and intimate contact with
water involving considerable risk of ingesting
water in qguantities sufficlent to pose a significant
health hazard. Examples of primary contact recrea-
tion include wading and dabbling, swimming, diving,
water skiing, surfing and contact with water
directly associated with shoreline activities.

*{1) Fresh waters {C) Growth and propagation of
fish, shellfish and other aquatic life, and
wildlife, including waterfowl and furbearers.
"Wildlife" means all species of mammals, birds,
reptiles and amphibians.

*{1) Fresh waters (C) Growth and propagation of
fish, shellfish and other aquatic life, and
wildlife, including waterfowl and furbearers.
"Wildlife" means all species of mammals, birds,
reptiles and amphibians.

(1) Fresh waters (A) Water supply (ii) Agri-
cultural, including irrigation and stock watering.

{1) Fresh waters (A) Water supply (iv) Indus-
trial (other than food processing). "Industrial"
uses means any water which is used in association
with a manufacturing or production enterprise.

(1) Fresh waters (A) Water supply {iii) Aquaculture.

*(1) Fresh waters (B) Water recreation {ii) secondary
recreation. "“Secondary recreation" means recrea-
tion activities in which water use is incidental,
accidental, or sensory and includes fishing,
boating, camping, hunting, hiking, and vacationing,



The proposed list appears to better describe and better
differentiate among the uses currently exercised in the. part
of the study area impacted by urban runoff. These uses
include: :

O Growth ‘and propagation of fish, shellfish, and
other aquatic life

o Contact recreation

o Secondary recreation

This study will develop and assess water quality management
plans to protect these three types of water uses.

In addition to these three uses, the State of Alaska may
designate water supply as a protected use in all creeks
within the study area. That use 1s not currently exercised
in the portion of the study area impacted by urban runoff,
although it may be exercised sometime in the future if
ground water supplies become depleted. This study will
develop and assess a management plan for the Campbell Creek
basin to protect that water use in order to indicate what
sort of costs, management and institutional arrangements,
and environmental and social impacts would occur in the
protection of that use.

STANDARDS

A summary of the current Alaska water quality standards is
presented on Table 4-2. These standards are in the process
of being revised. A draft of the revised standards is
presented on Table 4-3. Both sets of standards are organized
in the same manner; for each water use, a level of water
guality has been defined to protect that use. However, as
noted in the previous section, some of the uses have been
redefined in the draft standards. In addition, some changes
have been made in the standards for certain water quality
parameters. For example, the fecal coliform standards have
become much more strict in the draft standards.

The proposed Alaska water quality standards have been estab-
lished in the study as the water quality criteria for the
study area for all uses except agquaculture and aquatic life.
The criteria for this one use have been taken from the
Alaska Department of Fish and Game criteria for hatching,
rearing and holding of salmon.

The set of proposed standards has been selected for several
reasons. First, as noted in the previous section, the

proposed standards differentiate among the water uses currently
exercised in the study arxea better than the current standards.
Second, the proposed standards are near adoption by the



Table 4-2

Existing Alaska Water Quality Standards
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Tabivc 4-4

Summary of "Alaska's Draft Water Quality Standards Published 2 March 1978

Parameter bnit

Fegal Coliform Bacteria
Mzan Valupe (1) (1
30 Percentile vaiue

Bissolved Oxygen (D.0.)
Average Minimum({2)
10 Percentile Minimum
Minimum

(1)

. Bl

Purbidity
Maximum Increase
when natural turbidity
is less than 50 NTU

When natural torbidity
Ls more than 50 NTU

Temparature
Maximum

Bigsolved Inorganic
Substances

Sediment

Fresh Water Supply
Drinking, Culinary
and Food Processing

Fresh Water Supply
Agriculture, Irri-
gation and Stock

Watering

Fresh Water Supply
Aguaculture

Fresh Water Supply
Industrial

Fresh Water
Contact Recreation

Fresh Water

Secondary Recreation

Frash Water Growth

and Propagation of
Fish, shellfish, Other
Aquatic Life and
Wildlife Including
Waterfowl and
Furbearers

1{A) {i}

20 FC/100 ml
40 FC/100 mi

4 mg/1
3 mg/l

6.0 to 8.5

5 NTU

10% or max 25 NTU
increase

15% (59%)

TS Max = 500 mg/l
Chlorides and
Sulfates + 250 mg/1

NG measur able
increase

1{A) (ii}

200 FC/100 mi
400 FC/100 ml

3 mg/l

5.0 to 9.0

Shall not cause
detrimental affects
on indicated use

20% (86°F)

TBS max = 1000 mg/l
Sodium adsorption
ratic max 2.5.

percent Sodium max 60%.

Residual Carbonate
max 1.25.
Boron max 0.3 mg/1.

Sprinkler Irxri-
gation =

LR} {iii)

200 FC/100 ml
40CG rC/100 ml

7 mg/i

6.5 to B.S

Max Secchi disk
depth
Reduction 10%

Maximum turbidity
increase 2% NTU
above natural
conditions

Natural + 2°C
(3.6 F) o
Max Rate 0.5 °C
{0.9°F) /hr

TD5 max = Natural

conditions

+ 33% or
1500 mg/l

which ever

is lower

Ho load that will
interfere with

L (B} (iv)

200 FC/100 ml
400 PC/100 m)

Shall not cause
detrimental affects
on established
levels of water
supply treatment

5.0 to 2.0

Shai}l not cause
detrimental affects
on established
levels of water
supply treatment

25% (77°F)

No amounts above
natural conditions
which may cause
corresion, scaling,
0Or process problems

No load that will
interfere with

1(8) (1)

20 FC/100 ml
400 FC/100 ml

4 mg/l

6.5 te 8.5

5 NTD

10% or max 25 NTU
increase

10% (86°F)

Not applicable

No measurable
increase

1(B) (ii)

200 FC/100 ml
400 FC/100 md

4 mg/l

5.0 to 9.0

10 nry

20% or max 50 NTU
increase

Not applicable

Not applicable

No measurable
increase

1{C)

200 FC/L00 ml
400 FC/10G ml

4 mg/t

3 mg/l

For resident fish spawning
waters, miaimum D.O. 7 mg/}.
Interstitial waters of

the gravel bed minimum

D.0. 5 mg/l.

6.5 to 9.9

Shall not vary more than
0.1 pH units from natural
conditions,

Maximum Secchi disk
Depth Reduction 10%

Maximum turbidity increase
25 NTU above natural conditions.

Natural +2% (3.6%)

Max Rate 0,5°C (0.97F)/hr

TDS Max = Natural conditions
+ 33% or
1500 mg/1 whichever
is lower

Sediment 5.0 mm max
increase 5%
Max = 30%
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Table 4-3 (Continued)

Parameter Unit

Toxic, deleterious sub-
stances, ingiuding herbi~
cides, pesticides, related
organic or inorganic
material

Cclor

Petroleum hydrocarbons
animal fats and vegetable
olis

Radicactivity

Total Residual Chlorine

{1}

Fresh Water Supply
Drinking, Culinary

Fresh Water Supply
Agriculture, Irri-
gation and Stock

Fresh Watexr Supply

Fresh Water Supply

Fresh Water

Fresh Water

Fresh Water Growth
and Propagation of
fish, Sellfish, Other
Aquatic Life and
Wildlife Including
Waterfewl and

and Food Processing Watering Agquaculture Industrial Contact Recreation Secondary Recreation Furbearers
Lia){i) 1{Aa) (ii) 1(n) {ii%) 1{R) (iv} 1(B) (1) 1{B) (ii} 1{c)
Alaska Drinking For subseguent 0.01 96 hr LC50 Concentrations Alaska Drinking Concentrations shall 0.1 96 hr LCS50

Water Standarxds
or EPA*s Criteria
For Water

Treated supply
75 units

Untreated supply
5 units

No wvisible sheen

Not to exceed
concentrations
which impart
undesirable
taste and odor

Shall not exceed
limits in

® nlaska Drinking

Water Standards

10 CFR 20 Federal

Regulations

® pational Bureau
of Standards
Handbook 6%

Not applicable

human consumption
- Alaska Drinking
Water Standards
or EPA's Criteria
For Water

0.01 96 hr LC
50 value

Not to excead
concentrations
which impart
undesirable taste
and odor

Dissclved gas limit
110% saturation

Kot applicable

No wisible sheen

Shall not exceed
limits in

B Alaska Drinking
Water Standards

B 10 CFR 20 Federal
Regulations

® national Buareau
of Standards
Handhbook 69

Hot applicable

value lowest
measured value
for most sensi-
tive biologically
important species

Net to exceed

shall not pose
hazards to
workers

concentrations which

impart undesirable
taste and odor

Dissclved gas limit

110% saturation

15 units - true
color

Q.01 96 hr LC
50 value

Prefer continucus
flow test - static
test acceptabls

Shall not exceed
limits in

® Alaska Drinking
Water Standards

® 10 CFR 20 Federal
Regulations

8 National Bureau
of Standards
Handbook 69

Salmonoid Fish
2.0 pug/l
10 ug/l

Based cn a minimum of five samples taken over a period of 30 days.

Treated supply
75 units

Untreated supply
5 units

No visible evi-
dence of residues

Shall not exceed
limits in

8 Alaska Drinking
Water Standards

¥ 10 CFR 20 Federal
Regulations

® National Bureau
of Standards
Handbook 6%

Not applicable

Water Standards
or EPA's Criteria
FPor Water

15 units - true
color

Mo visible sheen

Shall not exceed
limits in

® plaska Drinking
Water Standards

® 10 CFR 20 Federal ®

Regulations

® National Bureau
of Standards
Randbook &9

Not applicable

not poese hazards to
immediate contact

Free of substances

producing objection-

able color

No wvisible sheen

Shall not exceed
limits in

® alaska Drinking

Water Standards

10 CFR 20 Federal

Regulations

® National Bureau
of Standards
Handbock 69

Not applicable

value lowest

measured value

for most sensitive
biologically important
species

Not to exceed concen-
trations which impart
undesirable taste and
odor

Dissolved gas Limit 110%
saturation

In combination with turbidity
limit reduction of compensation
peint for photosynthetic activity
depth by 10% and Secchi disk depth
by 10%

0.0 96 hr LC50 vaiue

Prefer continucus flow test -
static test acceptable

No deleterious chronic effects
Virtually free from floating oils

5hall not exceed
limits in

W Alaska Drinking
Water Standards

® 10 CFR 20 Federal
Regulations

® National! Bureau
of Standarzds
Handbook &9

Salmoneid Fish 2.0 pg/1
10 pg/d



State of Alaska, and thus the current standards will soon be
outdated. PFinally, the new standards when adopted will be
the criteria used by the State of Alaska to judge water
quality, and thus this study will be consistent with future
water quality assessments by the State.

The proposed water quality standards applicable to this
study area are summarized on Table 4~4, These values rep-
resent the criteria against which existing and future water
quality will be judged. Where more than one use is desig-
nated for a stream or stream reach, the most restrictive
standard for each parameter becomes the water quality
criterion. For example, the arsenic criterion is 0.02 mg/l
for streams in the study area, because the proposed arsenic
standard of 0.02 mg/l for agquatic life is more restrictive
than the proposed arsenic standards for the other designated
water uses,.



Table 4~4

Water Quality Criteria

Parameter

Alkalinity
Aluminam
Arsenic
Bacteria
Fecal Coliform

Total Coliform
Iron
Barium
Cadmium
Chloride
Chlorine,
Total Resid.
Chromiuom
Color

Copper

Cyanide

Fluoride

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Nitrogen
Nitrogen (N_)
Ammonia (NH_-N)
Nitrate 3
Nitrite

01l

Drganics
Endrin
Lindane
Methoxychlor
Toxaphene
2.4.D
2.4.5=TP Silvex
Oxygen Dissolved

pH
Phenol
Potassium
Sediment

Selenium
Silver
Sodium
20LIas
Suspended
Total Dissolived

Sulfate
Sulfide
Temperature
Turbidity

Vanadium
Zinc

Fresh Water Supply
Drinking, Culinary

Fresh Water

Fresh Water

Fresh Water
Aquaculture and

Fresh Water Growth
and Propagation of
Fish, Shellfish, Other
Aquatic Life and
Wildlife Including
Waterfowl and

Units and Food Processing Contact Recreation Secondary Recreation Furbearers
mg/]_ - - - 20 min
mg/1 - - - 0.01
mg/1 0.05 0.05 - 0.02
#/100 ml 20 (mean} 26 (mean) 200 (mean) 200
40(90 percentile} 400{ 90 percentile} 400{90 percentile) 400 {90 percentila)
H/AL00 ml 1 {treated water) - - -
- - - Free From.
mg/L 1.0 i.0 - -
mg/1 0.010 8.010 - 0. 0005
mg/1 250 - - -
mg/ 1 - - - Q.002
mg/ 1 £.050 0.050 - 0.03
units 5 15 Free From Objec- Secchi Disk Depth
ticnable Color 10% Max. Reduction
mg/1 1.0 - - 0.086
mg,/1 - - - 0.005
mg/1 2.4 2.4 - 0.5
my/ 1 0.3 - - 0.1
mg/1 0.050 c.050 - 0.02
mg/1 - - - 15
mg/L 0.05%0 0.050 - c.01
mg/1 0.002 0.002 - 0.2
mg,/1 - - - 0. 0L
% - - - 103%
mg/1 - - - .02
mg/1 10.0 10.0 - 1.0
mg/1 - - - 9.1
mg/l No Visible Sheen No Visible Sheen o Visible Sheen 0.01 96 LC50 value
mg/1 0.0c02 0.0002 - 0.0002
mg/1 Q0. 004 0.004 - 0.004
mg/1 0,100 0.100 - 0.100
mg/ 1 0.005 0.005 - 0.005
mg/1 0.1 .1 - 0.1
mg/ L 0.01 .01 - 0.01
mg/1 4 4 4 8
units 6.0-8.5 6.5-8.5 5.0-9.0 6.5-8.0
mgy/1 0.001 - - 8,005
mg/1l - - - 5.0
- No Measurable - - Max Increase 5%
Increase
mg/1 0.010 0.010 - 0.01
mg/1 0.05 0.05 - 0.003
mg/1 250 - - -
mg/1 - - - 80
wg/ 1 500 - - 400
mg/1 250 - - 50
gq/i - - - 0.003
C 15 30 - 0-15
NTU 5 Max Increase 5 Max Increase 10 Max Increase 25 Max Increase
mg/1 - - = 0.1
ng,/1 5 5 - 0.5






Chapter 5
EVALUATION OF WATER QUALITY

Existing and future water quality is evaluated in this
chapter in the principal surface waters of the study area--
Campbell Creek, Chester Creek, Ship Creek, Fish Creek and
Lakes Spenard and Hood. Water quality is basically good in
the study area. Surface waters appear generally to sustain
fish and wildlife, not to pose any health hazards, and to be
suitable for recreational purposes. However, violations of
State water guality standards occur in many of the creeks,
and viclations are expected to become more numerous in the
rapidly urbanizing basins like Campbell Creek.

This chapter begins by discussing the available water

guality data base for the study area. These data were used

to assess water quality and to calibrate and verify water
quality computer models. The computer models, described in
the section after "Water Quality Data," were used to simulate
exlisting and future water quality conditions. In the final
section of this chapter, water quality problems are identified
based on the information contained in the available water
quality data and the computer simulations.

WATER QUALITY DATA

Water quality data for the study area were obtained from
five sources:

0 U.S. Geological Survey (1975 and 1974-1976),

o Alaska Mineral and Materials (1975},

o} U.S. Army Corps of Engineers (1977},

s} Alaska Department of Environmental Conservation
{1977), and

o Municipality of Anchorage (1978)

The most extensive of these four sources was the USGS monitoring
data which covered all of the water bodies within the study
area {with the exception of Lake Hood) for the period 1948

to 1976. The other data sources covered much shorter time
pericds and fewer water bodies, but tended to be more
comprehensive. The Alaska Mineral and Materials study, for
example, covered only Chester and Fish Creeks during 1974,
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The U.S. Army Corps of Engineers report covered both Chester
and Ship Creeks for just 3 months (February-april 1977), and
the Alaska Department of Environmental Conservation data
covered only Chester Creek for 6 months (April to September
of 1977). The Municipality of Anchorage data were collected
on Campbell Creek over a 4-day period in April, 1978.

Data were most abundant for Campbell Creek and Chester
Creek. Most frequently monitored constituents were pH,
temperature, iron, total dissolved solids and nitrate. Some
data were also available for Ship Creek, primarily on the
same five constituents, while little data were collected on
the water quality of Fish Creek and Lake Spenard, and no
data were collected on the water guality of Lake Hood. The
locations of water quality monitoring stations are shown on
Figure 5-1. The figure indicates that the sampling programs
have been widespread. Stations are positioned along most of
the length of Campbell Creek, Chester Creek and ship Creek.
However, although widespread, sampling has been infrequent
at many of the stations shown on the figure.

APPROACH

Water quality can be evaluated and water guality problems
defined in a number of ways. Some people consider any
degradation of water guality to be a water quality problem.
Others consider a violation of the State water gquality
standards to be a water quality problem. And others do not
consider a water guality problem to exist unless water
pollution causes a fishkill, a beach closing, or some other
serious loss.

In this study, the evaluation of water guality was accom-
plished by comparing the water quality defined by available
water quality data and by computer simulations with the
water quality criteria developed in the previous chapter.
Whenever an actual or simulated pollutant concentration
violated the water quality criterion, a water guality
problem was said to occur.

Violations of the criteria were tabulated for all available
surface water gquality data. In addition, computer modeling
was used to simulate existing and future water gquality in
two of the four principal creek basins, Campbell Creek and
Chester Creek. Violations of the water quality criteria by
simulated data were also tabulated.

Existing conditions were modeled in Campbell Creek and
Chester Creek in order to gain a better understanding of the
current temporal and spatial changes in pollutant loadings
and concentrations. PFuture conditions were also modeled in



these two creeks in order to predict the impacts of urban-
ization on water quality.

MODELING OF CAMPBELL CREEK

The Campbell Creek basin was selected for modeling because
it is largely undeveloped at the present time, but is
undergoing rapid urbanization. Therefore, absent controls,
water quality is expected to degrade significantly over the
next 25 years. The constituents analyzed through modeling
of Campbell Creek were fecal coliform, total suspended
solids and ammonia, all of which were expected to violate
the water quality criteria in the future.

Two models were used in the Campbell Creek basin, the

Systems Analysis Model (SAM) and the Water Quality River-
Reservoir System (WQRRS) model. The two models are described
in the user's manuals (CH2M HILL, 1979; Hydrologic Engineering
Center, 1977).

Two approaches were taken in the modeling of water quality
in the Campbell Creek basin. 1In one approach, S$AM was used
to determine pollutant washoffs from the watershed. These
washoffs were then inputs into the WQRRS model, which routed
the pollutants down Campbell Creek. In the second approach,
SAM was used both to determine pollutant washcffs and to
route the pollutants down Campbell Creek.

The results of the two modeling approaches are compared in
Task Memorandum No. 3 (CH2M HILL, 1978). Differences

between the two approaches were insignificant in terms of
which constituents violated the criteria, where and when the
vicolations occurred, and what changes in constituent loadings
and concentrations were projected for Campbell Creek. Thus,
either modeling approach would predict essentially the same
water quality. The second modeling approach, use of SAM
alone, was selected because of lower costs.

SAM and WQRRS were calibrated to existing conditions in the
Campbell Creek basin. The calibration was basged on an
intensive sampling program conducted in the spring of 1978.

Figure 5-2 shows the subbasins which were used in the
modeling and the three points at which simulated water
quality was outputted.

MODELING OF CHESTER CREEK

The Chester Creek basin was selected to be modeled for two
reasons:
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o The basin had the best water quality data base
with which to document water guality problems and
to calibrate and verify the modeling

o Modeling of this basin could indicate existing and
future water quality in a watershed that is
already largely urbanized and has a large number
of different land uses. '

The results of modeling in this basin were assumed to
reflect future changes in water quality in Ship Creek and
Fish Creek, which alsc flow through watersheds where the
rate of urbanization is slow. The constituents modeled in
the Chester Creek basin were fecal coliform, total suspended
solids, BOD_, nitrate and orthophosphate. A slightly differ-
ent approacg to modeling was applied in the Chester Creek
basin than in the Campbell Creek basin. The Storage, Treat-
ment, Overflow, Runoff Model (STORM) was used to determine
pollutant washoffs from the watershed. These washoffs were
then inputted into the WQRRS model, which routed the pollu-
tants down Chester Creek.

The models were calibrated to existing conditions in Chester
Creek. The calibration was based on an intensive sampling
program conducted in the spring of 1977.

Figure 5-3 shows the subbasins which were used in the
modeling and the four points at which simulated water
quality was outputted.

SELECTION OF RUNOFF EVENTS

Modeled runoff events were selected using two criteria:

o The events should have the maximum water quality
impact
o The events should encompass a wide range of annual

probability of recurrence.

The most critical runoff period appeared to occur during
snowmelt in the spring, because high concentrations of
pollutants were discharged to the creeks during a low-flow
period. Two representative snowmelt events {(March 1969 and
March 1974) were selected in the Campbell Creek basin and
one (March 19653) in the Chester Creek basin.

A second period, occurring during late summer, was con-
sidered to be almost as critical to water quality as the
snowmelt period. During this period, three important factors
are present:

o Relatively low streamflows because headwater
snowfields are mostly melted and the rainy season
has not started



e} Long rainless periods in Anchorage, which allow
heavy build-ups of pollutants on roadways and
other impervious surfaces

Q Relatively high water temperatures, which promote
the conversion of a larger percentage of ammonia
to the toxic form, which slow the die-off rate of
fecal coliform, and which quicken biological decay
processes and oxygen consumption.

Four representative storms during this period were selected
and modeled for the Campbell Creek basin.

Results were obtained for existing water quality conditions
in Campbell and Chester Creeks and for future water quality
conditions in 1995 in Campbell Creek and in 2000 in Chester
Creek. These results are presented in the next section on

water quality problems.

WATER QUALITY PROBLEMS

Water guality problems are summarized on Table 5~1. The
problems have been defined as violations of the criteria and
standards presented in Chapter 4. Violations under four use
classifications were investigated for Campbell Creek, while
violations under three use classifications were investigated
for the lakes and other creeks.

Suspected pollutant sources are summarized on Table 5-2.

The sources have been separated into manmade and natural or
man-induced. Certain natural sources have become more
important to contaminant loadings because of the activities
of man. For example, development of peat bogs has increased
peat bog drainage, while urbanization has increased stream
bank erosion. Both of these activities have had a negative
effect on water quality.

Based on the limited data available, all of the streams and
lakes in the area have been defined as "water quality
limited." That is, water quality standards will not be met

by application of effluent limitations required under

Sections 301 (k} (1) (A) and (B) of the Clean Water Act (PL 92-500).
Violations of the standards and criteria occur because of
pollutant contributions from manmade, man-induced, and

natural nonpoint sources, for which effluent limitations

were not set under the Act. Effluent limitations were set

for point sources, such as municipal and industrial wastewater
discharges. However, there are no documented point source
discharges to any of the streams and lakes in the study

area.



Table 5-2

Suspected Pollutant Sources

Natural and
Man-Induced
Sources

Manmade Sources
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Problem Constituents

o

®®

Aluminum

Ammonia

Dissolved Oxygen

Dissolved Solids

Fecal Coliform

Iron

Lead

Manganese

0il and Grease

Suspended Solids
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CAMPBELL CREEK BASIN

The Campbell Creek basin is a rapidly urbanizing area.

Thus, while some water quality problems already exist in the
basin, as shown on Table 5-1, the potential for further
water quality degradation is extremely high.

The Campbell Creek basin, like the other basins, has several
characteristics which allow it to handle large loads of
certain types of pollutants. Campbell Creek has a steep
gradient and is short, two qualities which result in rapid
transport of water through the system. In addition, water
temperatures are low throughout most of the year. These
characteristics allow the stream to maintain high dissolved
oxygen levels, even when subjected to relatively high BOD
loadings. The low temperatures also cause relatively rapid
die-off of fecal coliform and a conversion of most of the
ammonia to the nontoxic ionized form.

Violations of the water guality criteria and standards have
been determined through inspection of existing water guality
data and modeling. Water quality violations have been found
for fecal coliform, suspended solids, heavy metals (aluminum,
iron and manganese), and perhaps oil and grease, depending
on how toxic are the chemicals which constitute the o0il and
grease in the creek. Because of the rapid urbanization in
the basin, all of the constituents mentioned above will be
water quality problems in the future in the absence of
control measures, In addition, ammonia may become a water
guality problem in the future.

Fecal Coliform

Fecal coliform is not injurious; rather it is an indicator
of pathogens that can cause harmful disease in humans. Any
occurrence of fecal coliform in water is prime evidence of
contamination by wastes from warm-blooded animals; as the
fecal coliform densities increase, potential health hazards
become greater,

Existing Violations. Present concentrations of fecal
coliform in Campbell Creek vioclate proposed standards for
drinking water supply, contact recreation, secondary recrea-.
tion and aquatic life. The proposed standards for the first
two uses call for 20/100 ml, a level which appears to be
guite restrictive. It is important to note that violations
as high as 138/100 ml have been found at the Creek's head-
waters. Because water flows rapidly through the Campbell
Creek system, resulting in a low die~off of fecal coliform,
meeting future standards may be difficult simply due to
background concentrations.
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Modeled results for fecal coliform are presented on Figure 5-4.
Concentrations for fecal coliform and the other constituents
were determined at three points in Campbell Creek (see

Figure 5-2): :

o) at Lake Otis Parkway
¢! at the confluence with Little Campbell Creek
o at the inflow to Campbell Lake.

As shown on Figure 5-4, fecal coliform concentrations
increase with progression downstream for all six modeled
events. Computer simulated concentrations greatly surpass
proposed standards during runoff periods. The highest
concentrations are evidenced during the summer runcff
events. As expected, the concentrations found during spring
snowmelt events are lower, due to low fecal coliform sur-
vival during the winter. ‘

Future Violations. As shown on Figure 5-4, fecal coliform
violations in 1995 are projected to be more severe, with
measurements as high as 700/100 ml during storm events.
Under future conditions, proposed standards are freguently
surpassed for all water uses: drinking water supply,
contact recreation, secondary recreation and aguatic life.

Existing Sources. Runoff from industrial and multifamily
lands are the major sources of fecal coliform loadings in
Reach 1 (headwaters to Lake Otis Parkway). During dry
periods, natural background conditions appear to account for
all violations. Droppings from moose and other wild animals
are the anticipated source.

In Reach 2 (Lake Otis Parkway to Little Campbell Creek), the
major source is runoff from industrial land in the area
bounded by Seward Highway, Little Campbell Creek, and
Campbell Creek. Commercial and high-density, single-family
lands in this same area are considered sources of secondary
importance. During dry-weather periods, septic tanks and
natural background concentrations are the primary sources.

In Reach 3 (Little Campbell Creek to the mouth), the major
loadings of fecal coliform during wet and dry weather come
from the Little Campbell Creek basin. Industrial land in
this basin represents the largest single source during
runoff periods. Septic tanks in the upper portions of
Little Campbell Creek basin are considered the most signif-
icant contributor of fecal coliform during dry-weather
conditions. (Approximately 1,500 dwellings are serviced by
septic tanks in this area.) This deduction is reinforeced by
the high concentrations of fecal coliform found in Little
Campbell Creek during dry-weather periods. Another possible
source of fecal coliform in Reach 3 is exfiltration from the



sanitary sewer interceptor that parallels Campbell Creek.
However, at present this problem cannot be documented.

Future Sources. Future wet weather loadings of fecal
coliform are directly related to the amount of new com-
mercial and industrial development. As indicated under
existing sources, most of the present loadlngs come from
industrial and commercial developments in Subbasins C and G.
(See Figure 5-~2 for the location of subbasins.) Current
zoning and land use planning encourage additional commercial
and industrial development in these approximate locations:
thus, greater loadings will be contributed from these
general areas in the future. In addition, much of what is
now lowland forest and bogs in Subbasins H and L is planned
for industrial development. This planned development
represents a major land use change and could have a signif-
icant impact on water quality.

Future dry-weather fecal coliform concentrations will be
lessened if centralized sewage facilities are extended into
the areas now serviced by septic tanks, or if existing
septic tanks are operated more efficiently.

Suspended Solids

Concentrations of suspended and settleable solids in surface
waters are important because of their effect on light
penetration, water temperature, solubility products and
aquatic life. The presence of suspended solids can reduce
light penetration and thus upset the growth of fixed and
suspended aquatic plants. Likewise, because turbid water is
darker in color, it absorbs more sunlight and water temper-
ature can be increased. In addition, the suspended mineral
particles also have large irregular surface areas with
electrostatic charges, which can sorb pesticides and heavy
metals. These substances can be carried to the water with
sediments and later released causing harmful results.
Lastly, the presence of suspended and settleable solids can
impair fisheries by preventing successful development of
eggs and larvae, reducing food supplies, modifying natural
migration and movement, and reducing fish growth rates and
resistance to disease.

Existing Violations. Currently, sediment or turbidity
standards for Campbell Creek are violated for drinking water
supply and for aquatic life. These violations are appar-
ently only a problem during runoff and snowmelt events. It
is important to note that violations have been found in the
creek as it enters the urban area. Because of the tur-
bulence and velocity of the creek, suspended solids and
turbidity standards may be dlfflcult to meet in the future
due to background conditions.




Modeled results for total suspended solids are presented on
Figure 5-5. Concentrations have been modeled in Campbell
Creek at Lake Otis Parkway, at the confluence of Little
Campbell Creek, and at the inflow to Campbell Lake (see
Figure 5-2 for locations). As shown on Figure 5-5, total
suspended solids concentrations increase with progression
downstream for all six modeled events. Computer simulated
concentrations greatly surpass the criterion of 80 mg/l
within the urban area during runoff and snowmelt periods.
Concentrations are slightly higher during storm runoff
events than during snowmelt events.,

Future Violations. Criteria for drinking water and aquatic
life continue to be violated under the anticipated future
conditions; however, the problems become more significant as
a result of urbanization. As shown on Figure 5-5, computer
simulation runs indicate that concentrations for Reaches 1,
2 and 3 can be as high as 100, 635 and 730 mg/l, respect-
ively, during summer runoff events. Again, summer runoff
events show slightly higher concentrations than do spring
snowmelt events.

Existing Sources. Most of the existing loadings are from
the industrial and commercial acreages in Subbasins C and G
(see Figure 5-2 for locations). The strip of commercial
land along Seward Highway 1s also syspected to be a high
contributor of sediments. In addition, substantial new
development is occurring below Seward Highway and in Little
Campbell Creek basin. Runoff from construction sites in
these areas will continue to be a major sediment source.
Streets, paved and unpaved, are a final major sediment
source. Sediment on the streets comes from street breakup
and from the sand used in the snow and ice control programs.

Future Sources. Future sources of sediment will continue to
be contributed by runoff from construction sites, industrial
and commercial land uses, and urban streets. The greatest
increase in future loadings will occur in Reach 3, where an
additional 7,200 acres are projected to be developed by
1995. This figure compares with 630 acres projected for
development in Reach 2. Some of the sediment load will be
generated during the construction phase. Additional load-
ings will also result from street breakup, road sanding, and
erosion after urbanization. It is envisioned that even if
all of these sources are carefully controlled, sediment
standards may be difficult to meet consistently in the
future because of background loadings entering the urban
area.
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0il and Grease

Floating, soluble and sedimented oils can be toxic to fish,
benthic organisms and aquatic plants. 1In addition, oils may
impair the taste of fish and waterfowl. Floating oil and
grease can also reduce water aesthetics.

Existing Violations. 0il and grease concentrations in
Campbell Creek were found to range between 0.5 and 1.0 mg/l.
This level is a suspected water quality violation for
aquatic life. It is only a suspected violation because the
toxicity of oils is highly variable and the analytical test
for these substances lumps all oil and grease substances
into a single category. TFor example, if creosol compounds
were present in the observed cil and grease concentrations,
toxic concentrations of oil and grease would exist in
Campbell Creek and the standard would be violated; but if
the oil and grease consisted of cutting oil, the observed
levels in Campbell Creek would be safe for fish life, and
the standard would not be violated.

Future Violations. It can be anticipated with some certainty
that the oil and grease standard will be violated in 1995.
Additional discharges of this pollutant are closely correlated
with additional urbanization. Developed areas of the basin
are anticipated to increase by approximately 250 percent.

Existing Sources. Three snow dump sites are located in
Reach 1. Snow samples from snow dump sites in Anchorage
show that concentrations of oil and grease can be as high as
100 mg/l. Concentrations of 0il and grease found in Campbell
Creek during the spring sampling period were probably
strongly impacted by runoff from these snow dumps.

0il and grease concentrations evidenced in Reaches 2 and 3

are probably influenced by runoff from commercial, industrial
and multifamily land uses, parking lots and heavily travelled
streets. During the summer, it is expected that the operation
of float planes on Campbell Lake is responsible for oil and
grease concentrations in and below the lake. A final source
is illegal discharges of waste oil and other petroleum
products to storm sewer systems and directly to the surfac
waters, '

Future Sources. Future sources of 0il and grease will be
closely correlated to new development. The majority of the
loadings will still result from runcff from commercial and
industrial lands in Subbasins C and G. However, the overall
increase of urbanization in the Campbell Creek area will
result in higher volumes of vehicular traffic, which will
augment pollutant loadings on streets and parking lots. It




is suspected that the most significant increases in oil and
grease will occur below the confluence of Campbell and
Little Campbell Creeks. ©New snow disposal sites may also
contribute to oil and grease in the creeks.

In order to meet future standards, oil and grease will have
to be controlled from all industrial and commercial areas,
major parking lots, heavily travelled roadways and snow
disposal sites, It is important to note that methods that
reduce urban sediments will also lessen oil and grease
loadings because these substances tend to sorb to sediment.

Ammonia

Ammonia is a water quality concern because it is toxic to
fish, and during its decomposition can also reduce dissolved
oxygen. Ammonia gas is soluble in water in the form of
ammonium hydroxide, which readily disassociates into ammonium
and hydroxyl ions. fThe unionized ammonia is acutely toxic

to £ish, while the ions are not. The percentage of ammonia
in the unionized form depends strongly on PH and temper-
ature. Most of the total ammonia is converted to the
nontoxic ionized form at the low pH values and low temper-
atures found in Campbell Creek.

Existing Violations. Due to the low pH values and low
temperatures found in Campbell Creek, ammonia is currently
not a water quality problem. Figure 5~6 shows the computer
simulated concentrations of total ammonia. The concentra-
tions generally increase with progression downstream, but
concentrations are always less than the criteria. The
criteria indicate what concentration of total ammonia is
necessary to produce 0.02 mg/l of toxic unionized ammonia in
the stream. The criteria have been based on the most
critical pH and temperature conditions likely to occur in
Campbell Creek. These conditions are stated below:

o] In summer, pH of 8.0 and temperature of 12 degrees C
o In winter, pH of 7.2 and temperature of 5 degrees C

It is interesting to note that the ammonia criterion is
10 times higher in winter because of lower pH values and
temperatures.

Future Violations. Figure 5-6 indicates that simulated
concentrations of ammonia may get as high as 1.4 mg/1l at
Campbell Lake during scme runoff events. This level is a
marginal violation at the pH and temperature used to cal-
culate the criterion. However, pH and temperature typically
increase with urbanization, so it is possible that the
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criterion level would be lowered in response to higher pH
and temperatures and the simulated concentrations could
cause toxicity problems for fish life. Future violations,
should they occur, would probably be limited to the stream
reaches below Lake Otis Parkway.

Existing Sources. In Reach 2, significant amounts of
ammonia are probably carried in runoff from commercial and
industrial lands located just above the confluence of Little
Campbell and Campbell Creeks. A second source is seepage
from septic tanks just east and south of Tina Lake.

In Reach 3, runoff from commercial and industrial lands in
Subbasin G, strip commercial lands along Seward Highway, and
industrial and high-density residential lands in Subbasin J
are probably the major wet-weather sources. Durlng dry~
weather conditions, effluents from septic tanks in the upper
portions of Little Campbell Creek basin are considered to be
the most significant source. The highest loadings of
ammenia are generated from the Little Campbell Creek basin,
according to the modeling results. A final possible, but
undocumented, source is exfiltration from sanitary sewers.

Future Sources. Modeling results indicate that the greatest
ammonla loadings will continue to be contributed by Little
Campbell Creek basin. New and existing commercial and
industrial land uses in Subbasins C, G, H and L are antici-
pated to be the major pollution sources. Provided that
centralized collection is extended to the upper reaches of
the Campbell Creek basin, future ammonia loadings from
septic tanks should be reduced. It is important to note
that the effective use of future programs to control urban
runoff pollutlon may help maintain the pH and temperature
levels in Campbell Creek, and therefore lower the potential
for ammonia viclations.

Heavy Metals

Heavy metals are a water quality concern because of their
toxicity in drinking water supplies and to fish. Iron is an
additional concern for fisheries because it can coat stream
bottoms and impair spawnlng and benthic productivity. Iron
is also objectionable in drinking water supplies; it affects
taste, stains plumbing fixtures and can result in deposits
in dlstrlbutlon systems.

Existing Violations. Presently, heavy metal violations in
Campbell Creek are found for aluminum, iron and manganese.
Aluminum standards for aquatic life are violated in both
Reaches 2 and 3. Iron standards are violated for agquatic
life in all three reaches, and the drinking water standards




are violated in Reaches 2 and 3. Iron standards are vio-

lated for drinking water supplies and aquatic life in Reaches 2
and 3. The limited water quality data indicate that heavy
metal concentrations increase with progression downstream,

but that increases are dramatic just above the confluence of
Campbell and Little Campbell Creeks.

Future Violations. Although future heavy metal concentra-
tions have not been simulated in the computer model, it can
safely be assumed that increases are imminent as a conse~
quence of additional urbanization.

Existing Sources. Heavy metals have not been modeled, so
determination of pollution sources is difficult. It is
assumed that existing loadings are mostly from runoff from
commercial and industrial lands and from heavily travelled
streets such as Seward Highway. Waste snow probably contri-
butes to metal loadings during snowmelt. It is also possi-
ble that heavy metals are contributed by ground water. Area
wells sampled by the U.S. Geological Survey (USGS) have

shown high concentrations of various heavy metals. A final
important source is peat bog drainage, which can have particu-
larly high concentrations of iron, manganese and aluminum.

This is a natural water gquality problem which can be increased,
at least for the short term, by man-induced drainage for develop-
ment. This is discussed later in Chapter 7 under "Water
Quality Impact.”

Future Sources. Runoff from industrial land is anticipated
to be the principal source of future heavy metal loadings.
Runcff from commercial lands, parking lots and streets will
continue to be a significant source, as will waste snow
during the spring. Peat bogs may become an increasingly
important source of iron and other metals as they are
drained for development.

CHESTER CREEK BASIN

The Chester Creek basin is a largely urbanized watershed.
Little development is expected to occur in the basin. As
shown on Figure 5-7, only a 10 percent increase in runoff
due to urbanization is predicted over the next 22 years in
the modeled event for Chester Creek. The small change in
flow suggests little change in water quality in the future
from urbanization. Some water quality problems exist in the
basin, as shown on Table 5-1, These problems are expected
te persist in the future.

Water quality problems in the Chester Creek basin arise from
most of the same pollutants and pollutant sources as were
found in the Campbell Creek basin. Water quality violations
have been found for fecal coliform, suspended solids, heavy
metals (iron and lead), and dissolved solids. Violations of
the water quality c¢riteria and standards have been determined
through inspection of existing water quality data and
modeling.
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Fecal Coliform

Existing Viclations. Violations of aquatic 1life, contact
recreation and secondary recreation proposed standards occur
during dry weather, runoff periods, and snowmelt periods.
Modeled results for fecal coliform are presented on Figure 5-8.
As shown on the figure, concentrations greatly exceed the
criterion throughout the urban area. A comparison of the
information on this figure with the information presented on
Figure 5-4 shows that fecal coliform concentrations are
several times higher in Chester Creek than in Campbell
Creek.

Future Violations. The model predicts only a slight increase
in fecal coliform concentrations in Chester Creek over the
next 22 years, as shown on Figure 5-8. Concentrations in

the creek will continue to exceed the criterion by one to

two orders of magnitude, however. “

Sources. Possible pecllutant sources include septic tank
leachate, exfiltration from sanitary sewers and urban
runoff.

Sediment

Existing Violations. Violations of the aguatic life criterion
for turbidity have been found during runoff and snowmelt
periods. Modeled results for suspended solids concentra-
tions are shown on Figure 5~9. As shown on the figure,
concentrations greatly exceed the criterion throughout the
urban area. It is important to note also that simulated
concentrations greatly exceed the criterion as the creek
enters the urban area. Thus, the criterion may be diffi-
cult to achieve during runoff events because of natural
background conditions.

Future Violations. Figure 5-9 indicates that future suspended
solids concentrations are projected to increase by less than
10 percent. Concentrations will continue to exceed the
criterion in Campbell Creek within and above the urban

areas, however.

Sources. The most important sources of sediment to the
streams are probably street breakup and sand used in the
snow and ice control programs. Erosion from lawns and
gardens is expected to be slight by comparison.

Heavy Metals

Existing Violations. Violations of aquatic life and body
contact proposed standards occur and generally intensgify
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downstream for dry-weather, rainfall, and snowmelt condi-
tions. During wet weather, iron and lead violations occur
in the upstream nonurbanized portion of the stream as well
as in the urban areas. Thus, iron and lead appear to be
both a dry- and wet-weather problem which is aggravated (bhut
not caused solely) by urban runoff.

Future Violations. Iron and lead concentrations were not
modeled, and therefore guantitative predictions of future
concentrations cannot be made. Concentrations of both
constituents may increase in the future because of the
greater amounts of traffic passing through the basin on the
way to and from new housing developments in the Campbell
Creek basin and beyond. 0Offsetting the increase in lead due
to more traffic will be a decrease due to Federal regulations
on unleaded gasoline.

Sources. Suspected sources of lead and iron are traffic,
paint, rusting of automobiles and structures, and runoff
from industrial and commercial areas. The automobile and
the use of it probably produce the largest loadings of the
two heavy metals. Waste snow at snow dumps have partic-
ularly large concentrations of lead and iron. Peat bog
drainage and ground water flows also contribute to iron
loadings in the streams.

Dissolved Solids

Existing Violations. Violations of aquatic life criteria
occur for dry-weather and snowmelt conditions, but not for
rainfall runcff conditions. The number of violations
increase downstream in both cases.

Future Violations. Dissolved solids concentrations were not
modeled. However, dissolved solids concentrations are
expected to fluctuate according to the amount of salt used
in the snow~and-ice contrecl programs.

Sourcesg. The major source of dissolved solids is the salt
used in the snow-and-ice control programs. Salt is delivered
to the creek in snowmelt and runoff from streets and snow
dumps, as well as in ground water discharges to the creek.

Dissolved Oxygen

Simulated BOD. levels are presented on Figure 5-10. Con-
centrations ra3nge up to 500 mg/l. However, no dissolved
oxygen violations have been found in any of the data or have
been predicted by the computer model. Low temperatures and
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short travel times limit the consumption of oxygen in
Chester Creek. Thus, BOD_. levels are high but do not appear
to cause any water qualit§ problems.

SHIP CREEK BASIN

The £hip Creek basin is largely undeveloped. 1In fact, at

26 percent developed overall it is the least urbanized basin
analyzed in the 208 Study. By contrast, however, the lower
reaches of the basin contain the central business district
and other areas which are the most densely developed in the
entire study area.

Little water quality data are available for this basin;
those that are available are concentrated during dry-weather
periods. Few water guality problems have been identified,
probably because of the lack of data. Fecal coliform, iron
and dissolved solids have been found to violate the water
guality criteria. Other constituents like suspended solids
and lead may also violate criteria, but there are no water
quality data to either support or deny this assertion.

Extensive development is not expected to occur in the Ship
Creek basin. Therefore, water quality should not degrade
due to urbanization. 1In fact, water quality may actually
improve if paving of roads continues in the basin. This
activity will have the strongest impact on suspended solids
concentrations, Its impact on concentrations of fecal
coliform, heavy metals and dissolved solids will probably be
less.

Fecal Coliform

Existing Violations. There are two violations (from a total
of three samples) of the proposed aquatic life and body
contact recreation standards. These violations occurred
under dry-weather and rainfall conditions. No data were
available for snowmelt conditions.

Future Violations. No modeling was done of water quality
conditions in Ship Creek. Therefore, it is difficult to
guantitatively predict changes in fecal coliform concen-
trations and loadings. However, because little development

is expected to occur in the basin, fecal coliform concen-
trations and loadings are not expected to change significantly
in the future.

Sources. Possible fecal coliform sources include septic
tanks, exfiltration from sanitary sewers, urban runoff and
natural sources such as animal manure.
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Heavy Metals

Existing Violations. There is one observed violation of the
proposed aquatic life standard for iron and 13 violations of
the proposed body contact recreation standards for iron.
Most of these violations occur during dry-weather, though
some occur during rainfall conditicns.

Future Violations. Future conditions are not expected to
significantly change iron concentrations. Therefore, viola-
tions of the iron criteria are probable in the future during
dry weather and runoff.

Sources. Ground water discharges and peat bog drainage
appear to be the most important sources because of the
preponderance of violations during dry-weather.

Dissoclved Solids

Existing Violations. Violation of the aquatic life criterion
for total dissolved solids has occurred in the downstream
reach during dry-weather. No violations have been found
anywhere else under any conditions, although data are
extremely limited.

Future Violations. The periods and lccations of dissclved
solids violations are expected to remain the same as the
current ones.

Sources. The only major source of dissolved solids is the
road salt used in the snow and ice control programs.

FISH CREEK BASIN

Fish Creek basin is a very small, urbanized watershed.

Water quality data are very limited for this basin. Sampling
has been done during two rainfall events, and a few data are
available to assess water quality during dry-weather. No
sampling has taken place during snowmelt.

Violations of criteria have been found for fecal coliform,
suspended solids (or turbidity), iron, and dissolved oxygen.
No sources have been documented; however, visual inspection
of the creek indicates that it has been abused by dumping
practices and general negligence.

LAKE HOOD AND LAKE SPENARD

There are only three recorded water gquality data points for
Lake Spenard; temperature, pH, TDS, iron, and nitrate were
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measured. One sample was taken during rainfall conditions:
the other two samples were obtained during dry-weather. No
violations of standards were noted. There are no water
quality data during the selected pericd for Lake Hood. In
the absence of sufficient data, no statement regarding water
problems in Lakes Hood and Spenard is possible.

SUMMARY

Water quality problems have been summarized on Table 5-1.
Water quality problems, denoted by violations of the water
quality criteria, have occurred in all major creeks within
the study area.

Suspected pollutant sources are identified on Table 5-2.
All of the significant pollutant sources identified in the
study are nonpoint.

The following conclusions are based on the water quality
analysis of Campbell Creek:

1. Existing and simulated water guality data indicate
that fecal coliform, suspended solids, oil and
grease, and heavy metals are current water quality
problems. These same constituents, plus ammonia,
are expected to be future water quality problems.
Water quality decreases with progression downstream.

2, Water quality problems in Campbell Creek are
solely caused by nonpoint sources. Consequently,
the most significant water quality violations
occur during runcff events.

3. Two critical runoff periods have been identified.
The first occurs in March and April when snow and
ice melt, resulting in runcff. The second period
is in mid-summer when surface pollutant buildups
are heaviest.

4. The residence time of water in Campbell Creek and
Campbell Lake is short due to a relative small
drainage area and steep gradient, so pollutants do
not have time to chemically react instream.
Therefore, instream concentrations of dissolved
oxygen remain high despite high BOD loadings.

5. The most significant existing wet weather loadings
of fecal coliform, suspended solids, ammonia, and
oil and grease come from commercial and industrial
lands in Subbasins C and G (see Figure 5-~2 for
locations) and from Lake Otis Parkway, Seward



Highway, 0ld Seward Highway, C Street and Diamcnd
Boulevard. During dry weather, the major fecal
coliform and ammonia loadings are from 1,500
onsite treatment systems, most of which are
located in Little Campbell Creek basin.

Future pollutant sources are anticipated to
parallel existing sources, with the greatest
loadings being contributed from commercial,
industrial and high-density residential land in
Subbasins C, G, H and L. Heavily traveled streets
will continue to be a significant pollution
source. As the overall urban density increases,
the loadings and the necessity to control pollutants
from developed lands will also increase. TIf
septic tanks continue to be installed at present
rates, they will be a serious water quality
problem in Little Campbell Creek in the future.

About 8,000 additional acres will be urbanized
during the 20-year planning period. The sediments
generated during this process will have to he
controlled to meet water guality standards in
Campbell Creek.

Future controls should be directed toward lessening
the impact of development by (1) containing
sediments onsite during construction, (2)

promoting urban cleanliness to reduce the buildup
of pollutants, (3) designing developments to
imitate natural hydrologic conditions, (4)

altering human actions that cause pollution and

(5) capturing nonpoint source pollutants before
entry to the stream system.

The following conclusions are based on the water quality
analysis of Chester Creek:

ll

Existing and simulated water quality data indicate
that fecal coliform, suspended solids, dissolved
solids, and heavy metals are present water quality
problems in Chester Creek. These same constituents
are expected to be future water quality problems.
Water quality in the creek decreases with progression
downstream,

Water quality‘problems in Chester Creek are
solely caused by nonpoint sources., Consequently,
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most water quality violations occur during runoff
events, Pecal coliform, iron and dissolved solids
violations occur during dry weather as well.

The residence time of water in Chester Creek is
short due to a relative small drainage area and
steep gradient, so pollutants do not have time to
chemically react instream., Therefore, instrean
concentrations of dissolved oxygen remain high
inspite of heavy BOD loadings.

Future controls should be directed toward pollutant
control on roads and other paved surfaces, at snow
disposal sites, and in septic tank areas.

Very limited water quality information is available on Ship
Creek or Fish Creek. However, because the type and extent
of urban development in their watersheds is similar to that
in the Chester Creek watershed, water quality problems,
sources, and solutions for these watersheds should parallel
those for the Chester Creek watershed in most respects.

No water quality problems have been identified in Lakes Hood
and Spenard, probably because of the lack of water guality
data needed to define any problems.
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Chapter 6
ALTERNATIVE WATER QUALITY PLANS

FORMULATION OF ALTERNATIVE PLANS

The water gquality goal developed in Chapter 4 consists
primarily of the proposed State water guality standards. As
shown in the last chapter, water quality in the urban creeks
does not meet the goal represented by these standards. The
achievement of that goal will require high removals of
existing and future pollutant lcadings from nonpoint sources
such as urban runoff and onsite wastewater disposal systems.
For example, achievement of that goal in Campbell Creek
would require better than a 90 percent removal of fecal
coliform, suspended solids, and other pollutants. Such a
high removal of nonpoint pollutant locadings will be very
expensive and may cause severe social and environmental
impacts.

The water quality goal developed in Chapter 4 may not be
realistic for the Anchorage area. Therefore, two less
ambitious water quality goals have been defined. The three
alternative goals have been termed--~

o] Level 1--Water quality achieved by continuation of
existing practices

o] Level 2--Water quality achieved by protection of
existing uses

ol Level 3--Water quality defined by the proposed
State water quality standards

Each of these goals requires a different level of water
pollution control.

Level 1 is not a "do nothing” alternative. The existing
practices for the control of nonpoint pollution, as described
in Chapter 3, go a long way toward protecting future water
guality. In fact, some 208 water guality management plans
for other urban areas recommend public works and land use
practices similar to those already practiced in Anchorage.
However, the computer modeling results presented in Chapter 4
predict a degradation of water quality over the next 20 years,
given the current practices. Thus, continuation of the
existing practices 1is not likely either to protect the
existing water uses in the creeks or provide for the new

uses in the proposed State water quality standards.
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temperatures seldom exceed 70°F (21OC). However, Level 2
dces provide for contact recreation in Campbell Creek, where
tubing has been observed.

Level 3

The goal for Level 3, fulfillment of the proposed State
water guality standards, provides for all water uses listed
on Figure 6~2, including drinking water supply. Some of the
uses protected under the level are existing. Others, like
fishing and swimming in Fish Creek or use of urban streams
for drinking water supply, are unlikely ever to materialize
for reasons other than water quality. In summary, while
Level 3 provides for more uses, achievement of Level 3 is
not expected to actually change the current uses of the
stream in the near future.

This level, like Level 2, satisfies the requirements of
PL 92-500. It provides for the highest water quality of any
of the three levels.

WATER QUALITY CRITERIA

The water quality criteria are used to define what water
quality is needed to protect each type of water use. The
water quality criteria for each level are described below.

Level 1

No quantitative water quality criteria exist under Level 1,
because no water uses have been specified for protection
under this level. The existing regulating program recognizes
the sources of water quality degradation resulting from
rapid urbanization. These sources include urban runoff,
construction site runoff, and onsite wastewater disposal
systems. Controls have been developed in response to these
problems. Their effectiveness is not measured in termsg of
achieving certain water quality criteria, but rather in
terms of addressing and alleviating water quality problems
clearly recognized by the public and public officials.

Level 2

Water quality under Level 2 was orxiginally intended to be
Judged according to the water quality criteria developed in
Chapter 4 (See Table 4-4). These criteria relate to the

uses protected under Level 2. However, it was found in
Chapter 5 that water quality frequently violated the criteria
without any apparent loss or impairment of a water use.

This situation suggested that some criteria are more stringent
than needed to protect the existing uses in the manner in
which they are currently exercised. The criteria for fecal
coliform and suspended solids are particularly suspect.



The proposed State fecal coliform criteria are 20 colonies
per 100 ml for contact recreation and 200 cclonies per

100 ml for secondary recreation and aquatic 1life. These
criteria are violated during dry weather and runoff periods,
yet no use loss or impairment can be attributed to the
violations. Many other states have standards of 200 colonies
per 100 ml for primary contact recreation and 1,000 colonies
per 100 ml for secondary contact recreation. These standards
have proven to adequately protect water uses in other states.
Thus, they have been adopted as water quality criteria for
Level 2 in this study.

Violations of the revised secondary recreation criterion
have been simulated by computer modeling in Chester Creek
(See Figure 5-8), but not in Campbell Creek (See Figure 5-4).
That criterion has also been violated by actual data in all
creeks except Campbell Creek. The contact recreation cri-
terion has been violated by actual or simulated concentra-
tions in all four urban creeks.

The proposed total suspended solids standard appears to be
overly protective of fisheries where spawning does not

occur. Fisheries without spawning grounds are located in
Chester Creek and the lower reaches of Campbell Creek and
Ship Creek. Salmon migrate without apparent harm through

the mainstem of the Eagle River, where turbidities are
extremely high because of the river's glacial origin, to
spawning grounds in the c¢learer tributaries. Thus, fisheries
without spawning grounds can probably accommodate suspended
solids concentrations greater than the standards or criteria.

The precise suspended solids criterion for creeks with
fisheries but without spawning grounds is impossible to
define with the available information. Research with native
species could indicate the proper suspended solids criterion.
Because of a lack of information to set a criterion, the
approach to suspended solids under Level 2 has been to set
limits on erosion. A tolerable erosion rate is defined in
the final chapter on the "Recommended Plan."

Level 3

The water quality criteria for Level 3 have been developed
in Chapter 4 (See Table 4-4). In most cases, these criteria
are the propcsed State water quality standards.

PLAN STRATEGIES

A plan strategy is the transformation step between the iden-
tification of water quality problems and goals and the
formulation of control measures. More simply, it states
what has to be done to meet the water quality obijectives but



does not technically describe specific control measures.
Plan objectives are discussed below for Levels 2 and 3.
Because Level 1 represents the existing program, development
of strategies is obviously inapplicable.

Level 2

Basic Premise. The current water quality in Campbell Creek
1s apparently high enough to support the existing uses of
water (recreation, both contact and secondary, and fresh
water fish propagation). Although some improvement to
existing water guality might be advantageous, the major
thrust of the pollution control program is to protect the
existing high water quality and prevent further degradation
through improvement of existing regulations and practices.
The overriding strategy is to prevent, to the extent possible,
pollution from future development, even though some control
of pollution from existing land uses will undoubtedly be
necessary. Maintenance of existing water quality will
require a 50 to 60 percent reduction in the anticipated 1995
pollutant loading in developing basins and no additional
pollution sources in developed basins.

Existing water quality is also apparently high enough to
support the existing uses in the other urban creeks, although
water quality frequently violates the proposed standards.
The approach to Chester Creek, Ship Creek, and Fish Creek is
to prevent further degradation by extending the recommended
plan for Campbell Creek to these basins. This approach is
logical since almost all changes in policies and practices
recommended for the Campbell Creek basin will be adminis-
tered by the Municipality, which also has authority over the
same policies and practices in the other three basins. 1In
addition to the preventative measures, a few corrective
measures will be recommended. These involve streetsweeping
and onsite wastewater disposal.

Fecal Coliform. Measurement of fecal coliform concentra-
tions indicates the presence of possible pathogenic organisms.
The Level 2 objective for fecal coliform control is to
eliminate those pathogenic organisms that are associated

with discharges of improperly treated human waste and that
would make water unsafe for swimming in the future. Specific
controls will not be developed for other waste, because only
fecal coliform from human excreta are reliable indices of
pathogenic organisms. Few organisms that are pathogenic to
man come from the intestinal tracts of birds and animals.
Excreta from birds and animals are the anticipated major
source of fecal coliform in urban and natural runoff.




The measurement of fecal coliform should be continued on a
regular basis. Recognition of high instream values through
monitoring (above 200 or 1,000 colonies/100 ml, or a major
increase above background levels) should initiate an investi-
gation to define sources and assess their significance.

Unionized Ammonia Nitrogen. Presently, this pollutant is
not a problem, although future problems are possible.
Ammonia toxicity increases with higher water temperature and
pH. As a basin develops and additional and more frequent
discharges of urban runoff enter the basin's waters, pH
values and temperatures increase. The Level 2 strategy for
ammonia is to reduce future pollutant loadings from urban
runoff to area waters by 60 percent and to assure mainten-
ance of luxuriant vegetation on all stream banks.

Heavy Metals. Although high heavy metal levels have been
observed, they have had no apparent effect on existing uses.
Consequently, the strategy is to maintain instream concen-
trations at existing levels by controlling future peat bog
drainage, by reducing pollutant loadings from developing
areas from urban runoff by 50 to 60 percent, and by assuring
no heavy metal increase in runoff from developed areas. The
control of natural peat bog drainage and ground water sources
is not recommended.

Oil and Grease. Similar to heavy metals, high instream
values have been observed but with no noticeable impact on
existing water uses. Therefore, the strategy for Level 2 is
to limit additional loadings of oil and grease by reducing
urban runoff pollution by 60 percent in developing areas.
0il and grease loadings from developed areas are to exper-
ience no increase.

Sediment and Suspended Solids. Maintenance of existing
instream conditiIons in Campbell Creek will require a 60 percent
reduction of total 1995 sediment and suspended solids loadings
from urban runoff. Erosion and sediment loadings from
construction sites will be controlled using the best practical
methods. Erosion control plans assuming no more than 15 tons
pPer acre per year escapement of sediments will be required
prior to receipt of building permits.

Level 3

Basic Premise. The proposed State water quality standards
call for several additional water uses not currently exercised
in Anchorage streams. The combination of additional water
uses and restrictive water quality standards will require

not only tight control of nonpoint pollution from future
development, but also will require controls to be retro-
actively applied to existing development. The strategy 1is

to achieve an overall pollutant removal of 90 to 95 percent.




Fecal Coliform. The proposed fecal coliform standards call
for a mean value of 20 colonies/100 ml and a 90 percentile
value of 40 colonies/100 ml. The strategy to fulfill this
standard 1is to eliminate all sources of fecal coliform
through the control of septic tank effluents, other sources
of human wastes and the disinfection or diversion of urban
runoff from both existing and future development.

Unionized Ammonia Nitrogen. The proposed standard for
ammonia nitrogen is 0.02 mg/l. Future ammonia concentra-
tions are expected to exceed the proposed State standards.
To meet the reguirements of the Level 3 alternative, it will
be necessary to control both existing and future sources of
ammonia. Similar to Level 2, methods that maintain a low pH
in the stream (less than 7.0) and cool water temperatures
will be required.

Heavy Metals. The proposed standards for aluminum and man-
ganese are both 0.01 mg/l. The standard for iron is 0.1 mg/l.
These standards are presently being viclated and future
violations are projected. The difference between Levels 2
and 3 is that existing high observed values are not tolerated
for the latter level. Consequently, all present and future
man-induced sources of heavy metals will be stringently
controlled.

Cil and Grease. The proposed oil and grease standard for
Level 3 is no visible sheen or 0.01 96 LCS value, whichever
is lower. The major strategic difference getween Levels 2
and 3 1s that existing instream oil and grease loadings are
not tolerated for the latter alternative. The present oil
and grease concentrations found in area creeks could be
reducing biologic productivity depending upon the chemical
makeup ©f the oil. {This is not a concern for Level 2
because preservation of the existing fishery is the goal.)
In order to assure protection of fish, oil and grease loadings
from runcff from both existing and future developments will
have to be virtually eliminated.

Sediment and Suspended Solids. The proposed State sediment
standards call for "no measurable increase” and 80 mg/ L
suspended solids for fishery protection. To achieve the
measurable increase" standard, extensive sediment controls

on future development will be required. However, to achieve
the 80 mg/l suspended solids standard, extensive sediment
controls will be required on both existing and future develop-
ment. For example, the achievement of the 80 mg/l standard

in Campbell Creek will limit sediment discharges to an

annual stream loading of from 200 to 500 pounds per acre per
vear. In other terms, suspended solids concentrations in

1

noe



storm runcff entering the creek must be between 150 and
300 mg/1 depending on the amount of dilution and the instream
guality of the creek.

DESCRIPTION OF CONTROL PLANS

An extensive analysis of water pollution control options has
been undertaken, and three alternative water quality manage-
ment plans have been developed with the most favorable
options. Each one of the alternative plans is designed to
satisfy one of the water quality levels described earlier in
this chapter. The elements of each plan are summarized in
detail on Table 6-1. More complete descriptions of each
element, as well as descriptions of those elements considered
but not included in any of the three plans, can be found in
the other 208 technical reports referenced in the introduc-
tory chapter of this report.

The three plans cover the following eleven areas of control:

Storm water detention

Stream corridor protection
Streetsweeping

Control of untreated wastewater discharges
Paved roads and parking lots

Land use controls
Discharge/diversion of storm runoff
Water quality monitoring
Construction site erosion and runoff
Waste snow disposal

Onsite wastewater disposal systems

00000000000

The first eight areas address primarily urban runoff, while
the remaining three address the other major potential pollu-
tion sources. Although controls in these eleven areas are
found in all three plans, the intensity varies for each.

The controls for Level 1 are represented by the existing
program. The emphasis of Level 2 is to improve existing
ordinances to maximum benefit to water quality. Nonstructural
solutions are given priority. In contrast, the Level 3
programs are directed toward extensive structural control.
This obviates the need for many of the nonstructural controls
recommended for Levels 1 and 2. .

The major technical differences in each area among the three
alternative plans are identified below.

Storm Water Detention. Under existing practices (Level 1),
drainage plans must be submitted to the Department of Public
Works, which decides if the plans are sufficient to prevent
degradation of surface water quality and drinking water
supplies. Under Level 2, detention of urban runoff and
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Table 6-1

Summary of Alternative Plans

Control

Level l--Water Quality

Resulting from
Existing Practices

Level 2--Water Quality Resulting

from Protection of Existing
Uses

Level 3--Water Quality Resulting From

Achievement of Proposed State
Water Quality Standards

URBAN RUNOFF CONTROL

1. Storm Water o}
Detention

2. Stream Corridor o
Protection

Subdivision Requlations

o Amendment of Subdivision Regula-

give power for onsite
detention and treatment
but contrel is not widely
used to date

Standards for Special
Exceptions require gas
stations, storage yards
and junkyards to con-
trol drainage

Existing practices involve
freguent use of gravel
filled "detention facil-
ities™ in parking lots

and along roadways

between the sidewalks and
curb

lations to require detention of
Storm runoff prior to entry to
fresh water, where necessary to
protect existing uses and prevent
further water gquality degradation.
The objective is to reduce peak
flows and reduce pollutant load-~
ings through settling,

Campbell Creek Linear Park o Continuation of the present pro-

Flood plain regulations
Stream corridor easements

Planned bank stabilization
for Campbell Creek Linear
Park {(to be initiated by
the bepartment of Parks
and Recreation)

gram with the following amendments:

1. Restrict the stockpiling or
storage of petroleum or other
hazardous products within 1007
of any water course

2. A1l inwater work should be
discouraged but that which is
unavoidable should be done be-
tween 15 May and 1 July to
avoid conflict with salmon
spawning. Disturbed stream
banks should be returned to a
slope no greater than 2 hori-
zontal and 1 vertical with re-
placement of natural vegetation

© Continuation of existing practices.

Additional storm water
is not required from a
standpoint. The Level
is to parallel streams
ceptor storm sewers to convey all
runcff to Cook Inlet. This would
result in a near zero discharge of
storm reunoff to area creeks

detention
guality

3 concept
with inter-

o Same as recommended for Level 2
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Table 6-1

{Continued)

Summary of Alternative Plans

Control

Level l--Water Quality
Resulting from
Existing Practices

Level 2--Water Quality Resulting
from Protection of Existing

Uses

Level 3--Water Quality Resulting from
Achievement of Proposed State

Water Quality Standards

3.

4.

(Stream Corridor
Protection Con-
tinued)

Streetsweeping

Control of Un-
treated Waste
Discharges

¢ Improved roads are swept
using both broom and vacu-~
um street sweepers after
breakup and about once
every 4 weeks thereafter
during the summer months

o Discharges of untreated
wastewater and for other
toxic substances to storm
sewers, curbs, streets or
water courses are illeg-
alized under Chapter 15.65

3. Any planned crossing of Salmon

spawning areas should be accom-
plished by bridge when possible

should include 3/16' mesh
screens on suction pumps and
barriers or diversion channels
to prohibit entrance of adult
fish

Extention of the existing linea
park program should receive
priority along Little Campbell,
Ship, Rabbit,
The park width should be a mini
mum of 50' on each side of the
creek({s)

o Continuation of present practices
with the following additions:

1. Better enforcement of parking
ordinances

2. Better enforcement of litter

ordinances to prevent the

raking of yard debris to the

gutter

3. Increase frequency in urbhan are

on a selected basis

o Modification of existing regula-
tions to prohibit discharges of any
municipal or industrial point
sources to fresh water streams and
lakes in the Anchorage area and
illegalize hosing down or washing

Any water appropriation project

r

and Chester Creeks.

o Continuation of present practices

as

¢ Same as recommended for Level 2
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Table 6-1 (Continued})

Summary of Alternative Plans

Control

Level i--Water Quality

Resulting from
Existing Practices

Level

2--Water Quality Resulting
from Protection of Existing
Uses

Level 3--Water Quality Resulting from

Achievement of Proposed State
Water Quality Standards

(Land Use Control
Continued)

3. Protection of ground
water recharge areas,
watershed and flood
plain areas

4. Preservation of high
guality wetlands and
marshes as open space

Controls called for in the
plan which benefit water
quality include--

1. Greenbelts along Camp~
bell and Little Camp-
bell Creeks

2. Large lot zoning south
of Abbott Loop Road, in
the upper reaches of
Little Campbell Creek

3. Parkland encompassing
the area of confluence
between the north and
south forks of Campbell
Creek

Zoning Ordinance. This
ordinance provides teeth

to the Comprehenisve Deve-
lopment Plan. Other than
the zoning map which paral-
lels the Land Use Plan in
the former document,

the intensity of land use if they
provide amenities that enhance and
protect water guality, i.e. pro-
vision of vegetation along stream
easements, open space for infil-
tration, site plans which eliminate
runoff, etc,

The concept of "Environmental De-
sign" mentioned in existing
subdivision regulations

should be integrated with the bonus
point system mentioned above.
That is, if new subdivisions

are designed to provide

onsite detention, so that

peak runcff is maintained at
predevelopment levels, they
should be allowed to increase
housing densities. If local
onsite detention is provided,

the cost of developing the
treatment ponds mentioned

under the first control would

be lessened
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Table 6-~1 (Continued)

Summary of Alternative Plans

Contrcl

Level 1--Water Quality

Resulting from
Existing Practices

Level 2Z--Water Quality Resulting

from Protection of Existing
Uses

Level 3--Water Quality Resulting from

Achievement of Proposed State
Water Quality Standards

(Land Use Control
Continued)

zoning controls that in-—
fluence water gquality in-
clude--

1. Control of maximum lot
coverage, i.e., limita-
tion of percent imper-
vious. Present maxi-
mum lot coverage is 5%
for low density single
family; 30% for single
family; 40% to 50% for
multifamily; and un-
limited for commercial
and industrial uses

2. "Bonus Point System" which
allows developers of com-
mercial land in the CBD
to increase base heights
for provision of amenities
bicycle racks, seating
units, trees, open-air
plazas, etc.

Subdivision Regulations.
Existing regulations call for
"Environmental Design, "
stating that "lots are to

be designed to minimize the
impact of urbanization on
the environment, and that
environmental factors may he
considered for justification
for variation from any of
the standards.”




Table 6-1 (Continued)
Summary of Alternative Plans
Control Level l--Water Quality

Resulting from
Existing Practices

Level 2--Water Quality Resulting
from Protection of Existing
Uses

Level 3--Water Quality Resulting from
Achievement of Proposed State
Water Quality Standards

7. Discharge/Diver~ o Presently, only a small 0 The general thesis of Level 2 is o As mentioned earlier, this plan involves

sion of Storm
Runoff

rL-9

8. Water Quality
Monitoring

S0IL EROSION AND
SEDIMERT CONTROL

pertion of the Campbell
Creek basin is storm sew-
ered

Water quality monitoring o

has been recently initi-
ated on Campbell Creek.
However, little data are
now available

Subdivision Regulations. o

Ercsion control plans are
reguired upon the discretion
of the Department of Public
Works

that the less emphasis placed on
provision of storm sewers the
better. Storm sewers should only
be used in areas where use of
grass—lined ditches and swales
would cause significant flooding
problems. In other cases, the
present use of grass-lined
ditches and swales is recommended.
Given the requirement for storm
water detention and environmental
design, the necessity for storm
sewers is lessened

An aggressive planning oriented
water quality monitoring program
involving seasonal sampling of
dry-weather flows and sampling of
six runoff events. 1In addition,
selected ground water sampling
sites would be monitored

Amendment of current regulations
with the following:

1. Construction drawings to
include drainage patterns,
permanent drainage plan,
details for temporary struc-
tural measures, and access
road location

2. Specifications and contract
documents should include
requirement for erosion and
sediment management during
construction, including main-
tenance of controls

development of interceptor storm sewers
adjacent to area streams to collect all
storm runoff and snowmelt for discharge
to Cook Inlet. This offsets the need
for the source controls required for
Level 2

Same as Level 2 but with no sampling

of runoff events. 1In addition, sampling
Cock Inlet at the mouth of each of the
proposed interceptor storm sewers would
be required

o Same as for Level 2



Table 6~1 (Continued)
Summary of Alternative Plans

Control

Ievel 1--Water Quality
Resulting from
Existing Practices

Level 2~-Water Quality Resulting

from Protection of Existing

Uses

Level 3--Water Quality Resulting from
Achievement of Proposed State
Water Quality Standards

{SOIL EROSION AND
SEDIMENT CONTROQ
Continued)

L=y
]
—d

% SNOW DISPOSAL

ONSITE WASTE
DISPOSAL CONTROL

3. Provisions outlining respon-~
sibility for erosion control
should be included in subdi-

vision regulations and reflected

in subdivision agreement

4, 50il loss should not be allowed

to exceed 15 tons/ac/yr

5. Sediment basins should be
required in the vicinity of
all surface waters

o Selection of new snow dis~ o Use of an evaluation screening

posal sites largely by
experience and trial and
erxror

o Permits/Inspection.
Necessary to obtain a
permit from DHEP after
submittal of acceptable
soils test. Inspection
required after excava-
tion to verify soils

system to select new sites
{see Appendix C}

0 An intensive monitoring program
of runoff, ground water, and
waste snow quality to identify if
snow disposal sites are a sig-
nificant pollution source

0 Continuation of present program
with the following amendments:

1. Conduct a Comprehensive
Sanitary Survey to identify
problem systems and areas

¢ Structural controls at snow disposal
sites to control surface runoff

o Use of an evaluation screening system
to select new sites {see Appendix C)

0 Inclusion of present practices plus
Nos. 1, 2, 3, 4, 8, 9, 10, 11 and 12
recommended for Level 2, and the recom-
mendations below:

1, EPA 201 Facilities Plan. Clean Water
Act of 1977 allows 75% funding of




Table 6-1 {(Continued)
Summary of Alternative Plans

Control Level l--Water Quality
Resulting from

Existing Practices

Level 2--Water Quality Resulting

Protection of Existing
Uses

Level 3--Water Quality Resulting from

Achievement of Proposed State
Water Quality Standards

{ONSITE WASTE
DISPOSAL CONTROL
Continued)

test and prior to back- 2,
filling

o Design Criteria. DHEP

has design criteria which
include requirements for 3.
minimum lot requirements,
minimum system size, and
minimum distances, based
primarily on U.8. Public
Health Service Criteria 4.

o Permits for Installers
and Septage Haulers.
Installers must be bonded
before receipt of permit.
Permits issued annually
to septage haulers.

91-9

o Approval by Lending Insti-
tutions. Lending insti-
tutions' policy requires 5.
DHEP approval before loans
are granted to assure sep-
tic system operates pro-
perly

© Alternate Systems.
of new technology is
encouraged. Maintenance
contract between owner
and local distributor re-
quired 7.

Use

Computerization of Onsite

System Data. To complement
management system by making
data more readily accessible

Certification of Soils Tech-
nicians to avoid honest incom-
petence and to generate stan-
dard procedures and results

Increased Inspection to com-
plement the two already done.
A third inspection would be
held once system is backfilled
and home nearly complete to
verify that heavy construction
machinery had not compacted
the drainage system or that
system was not under a drive-
way, etc.

Voluntéry Maintenance. Leaflet

2.

would be sent out reminding per- 3.

sons when septic tank needed
pumping

Continued Inspection. Systems
would he inspected every 5 years
to assure proper operation if
they were not, homeowners would
be responsible for replacement

Dual Absorption System. In
areas where installation of
sanitary sewers is not planned,
all new systems would have

to be eguipped with dual

correction of failing onsite systems
through the 201 Facilities Planning
Process. For this alternative it is
recommended that the Municipality
apply for this funding to correct all
problem systems. Under this program,
O&M of the revamped systems is cen-
tralized so system performance is
better assured and systems that con-
tinue to fail are constantly identi-
fied

Development of a Septic Suitability
Map. A committee would be formed to
determine the cost and usefulness of
a detailed onsite soil suitability
map for the Anchorage area for use
as a long-~range planning tocl to
avoid future problems and as a veri-
fication of site-specific soils
testing

Soils Testing Improvements. Existing
practices should be complemented by
use of the "Crust Test" for sites
assured to be of marginal suitability
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Table 6-1 (Continued}
Summary of Alternative Plans

Control Level 1--Water Quality Level 2--Water Quality Resulting Level 3--Water Quality Resulting from
Resulting from Protection of Existing Achievement of Proposed State
Existing Practices Uses Water Quality Standards
{ONSITE WASTE © Connection of Sanitary absorption systems to increase
DISPOSAL CONTROL Sewers. Septic tank can- reliability
Continued) not be used if it is with-
in 100 feet of sanitary 8. DHEP Approval of Title Trang-

sewer right-of-way

10.

11,

12,

ferg. Would legally reguire
DHEP approval of all title trans-
fers. Present lending institu-
tion policy is not law

Water Conservation. This is
recommended to reduce hydrau-
lic failures

Formalization of DHEP Operating
Procedure. This would formalize
existing strong policy {which

is practiced but not written)

so that programs would persist
given change in personnel

Public Education. Program to
help persons adeguately main-

In areas where insgtallation of
sanitary sewers is imminent the
above controls would not all be
applicable. Therefore, revised
controls would include an exemption
clause(s) to avoid improper appli-
cation, i.e. require a home to be
equipped with a dual absorption
system only to have sanitary
sewerage service available 2 or

3 years later.



proper drainage considerations are required for all new
development., Under Level 3, storm water detention has not
been recommended for water quality purposes, because all
runoff would be collected and discharged directly to Cook
Inlet.

Stream Corridor Protection. Under Level 1, the Municipality's
aggressive stream corridor protection program is continued
through setback requirements and bank stabilization and
revegetation on Campbell Creek. Undetr Level 2 and Level 3,
extension of the green belt program to Little Campbell,

Rabbit and Ship Creeks is recommended, along with five other
stream corridor protection measures.

Streetsweeping. Under Level 1 and Level 3, streetsweeping
continues at the current frequencies. Under Level 2, better
enforcement of the existing parking and litter ordinances is
sought along with increasing sweeping frequencies in the

more heavily urbanized areas surrounding the central business
district (CBD).

Untreated Wastewater Discharges. Under Level 1, control of
discharges continues to be provided by the Munlclpallty s
ordinance entitled "Wastewater Disposal Regulation." Under
Levels 2 and 3, municipal and industrial point source discharges
to Campbell, Ship, Fish Chester and Rabbit Creeks, or lakes

in the study area, would not be allowed, through amendment

of this ordinance.

Paved Roads and Parking Lots. Under Level 1 and Level 3,
all new developments in the urban and suburban portions of
the Municipality must have paved streets as regquired by
existing Subdivision Regulations, but not necessarily paved
parklng lots. Under Level 2, the Plan strongly encourages
paving and maintenance of all exlsting and new parking lots
and the paving of all existing dirt roads in urban and
suburban areas through street improvement districts.

Land Use Controls. Under Level 1 and Level 3, land use
controls continue to be provided by the existing Comprehen-
sive Development Plan ordinance, zoning ordinances, and
subdivision regulations. Under Level 2, the "bonus point"
system in the zoning ordinance is extended to developments
outside of the central business district, to provide developer
incentives for protecting water quality. In addition, the
concept of "environmental design” contained in existing
Subdivision Regulations would be meshed with the requirement
of storm water detention mentioned earlier.

Discharge/Diversion of Storm Runoff. Under Level 1 and
Level 2, existing practices which generally utilize grass
swales and ditches in storm drainage would be continued
where possible. Random installation of storm sewers would
be discouraged in areas not subject to severe storm drainage




problems. For Level 3, interceptor storm sewers, conveying

all urban runoff to Cook Inlet, would be developed initially
on Campbell and Ship Creeks and possibly at a later date on

Chester Creek.

Water Quality Monitoring. Under Level 1, the U.S. Geologic
Survey continues to routinely monitor primarily base flow
quality at a relatively few locations. Under Level 2, an
expanded monitoring program of base flows, ground water, and
runoff is inititated. Under Level 3, the quality of base
flow and ground water is monitored, along with the quality
of the discharges at the storm sewer outfall in Cook Inlek.

Construction Site Erosion. Under Level 1, erosion control
plans contlnue to be required upon the discretion of the
Department of Public Works. Under Level 2 and Level 3,
specific performance and design criteria are included in the
existing Department of Public Works® Design criteria and
Improvement Standards. One of the design criteria is a
maximum soil loss from developing areas of 15 tons per acre
per year.

Snow Disposal. Under Level 1, the current selection tech-
nique for new snow disposal sites is continued. Under
Level 2, nonstructural measures are implemented, including
an expanded water quality monitoring program to define
problem areas and an evaluation screening system to select
new sites. Under Level 3, structural measures at Snow
disposal sites are implemented to control surface runcff.

Onsite Wastewater Disposal. Under Level 1, the strong
current programs continue. Under Level 2, the current
programs are strengthened by a comprehensive sanitary survey
to define problem areas, certification of soils technicians,
increased inspections, requirements for dual absorption
systems, and other measures. These would be required as an
interim solution in areas where installation of sanitary
sewers is imminent. Because of apparent sewer installation
ordinance amendments would include exemption clauses to
allow less stringent control on a case by case basis. Under
Level 3, many of the practices listed above continue. In
addition, 201 funding would be sought to correct failing
systems, and an organized maintenance program established.
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Chapter 7
EVALUATION OF ALTERNATIVES

The three alternative programs described in the previous
chapter have been evaluated using the criteria on Table 7-1.
The assessment for the areawide program has been extracted
from a detailed assessment done for Campbell Creek. Because
the Campbell Creek basin now has relatively high water
guality, and will experience the most development pressure
in the future, it provides a sensitive bench mark for assessing
program efficiency. This is, if a proposed program works
for Campbell Creek, it surely will fulfill similar goals in
other area streams. In all cases, impacts are defined only
to sufficient detail to determine the most advantageous
alternative for each parameter.

WATER QUALITY IMPACT

LEVEL 1

The current program for controlling water pollution from
nonpoint sources is one of the strongest in the country. It
has the potential to be even stronger, because many water
pollution control practices are not being implemented to the
full extent allowed by the regulations and ordinances.
However, based on the current application of controls, water
quality in Campbell Creek is predicted through modeling to
degrade because of rapid urbanization in the basin. Modeling
also predicts a degradation of water quality in Chester
Creek, although the degree of degradation is much less in
Chester Creek than in Campbell Creek. Future water quality
was not modeled in Ship Creek or Fish Creek, but some degra-
dation of water quality in Ship Creek may also be anticipated
due to urbanization.

Several pollutant sources will probably not be controlled

under Level 1 to the extent necessary either to achieve the
fishable/swimmable goal mandated by PL 92-500 or to eliminate

or alleviate the water quality problems documented in Chapter 5.
These pollutant sources include runoff from urban and urbanizing
areas, man-induced peat bog drainage which is only a temporary
problem, and failing onsite waste disposal systems.

The present drainage controls, particularly those which
might benefit water quality, have not been uniformly applied
in the past; in fact, the use of storm water detention is
only in the nascent stages. Combining this control and the
policy to pave future streets will undoubtedly result in
lower sediment loadings. Detention ponds, where they are



Table 7-1 )
Bvaluation Criteria

1. Water Quality Impacts

o Water quality improvements Potential for eliminating
or alleviating a documented
water quality problem

o Compatibility with desired Contribution to the goal
obijectives of PL 92-500, which provides
for the protection and
propagation of f£ish and
other aquatic life and for
recreation in and on the
water by 1983

Contribution to the achieve-
ment and protection

0of locally defined water
uses or quality goals

2. Technical Reliability

o Capability to function as Ability to reduce nonpoint
planned pollution during breakup
and during summer storm
season

Estimated pollution
reduction

Ability to function in
cold weather and with a
short growing season

o] Avoidance of operational Simplicity of operation
failure and availability of
skilled manpower

Proven reliability in
other areas with similar
climatic, environmental
and pollutional conditions

Ability to respond to
changing conditions, i.e.,
increased treatment
requirements, increased
capacity, changing land
uses and levels of
development
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Monetary Costs

s)

Capital cost

Operation and maintenance
cost

Environmental Impacts

o]

Hydrology

Vegetation/wildlife

Soil/geology/air quality

Land use and development

Urban aesthetics

Public, private and total
capital cost including
discounted deferred cost

Public, private and total
operation and maintenance
cost

Effects on timing and
volume of flows and water
levels in surface and
ground waters

Potential for floods

Effects on plant and
animal pcopulations

Effects on habitats and
ecosystems

Effects on rare and
endangered species

Potential for erosion,
subsidence and other
impacts on soil and
geology

Generation of vehicular,
dust and other atmospheric
emissions

Potential for natural
hazards

Effects on existing or
planned land uses

Effects on environmentally
sensitive areas

Effects on type and amount
of development

Impacts on general visual
gquality, recreational,
scientific and cultural
values



3.

6.

o Resource commitments

Social and Economic Impacts

© Population
G Econcomics
o) Dislocations

o Public health

Implementability
o Legal authority
o Financing

Requirements for energy,
chemicals, land, water and
other renewable and
nonrenewable resources

Preemption of resources

Effects on rate, level and
distribution of growth

Correlation with local or
regional projections and
planning

Effects on personal incomes

Effects on economic activity
of mining, manufacturing,
services and other economic
sectors

Impact on desirability and
value of property

Dislocation of individuals,
businesses and public
saervices

Effects on public health

Identification of clear
and sufficient legal
authority

Present existence of
required legal authority

Requirement for additional
legal. authority

Existence of adequate and
flexible financial power

Ability to obtain State
and Federal grants

Taxation authority

Ability to establish and
levy user charges



7.

Geographic authority

Management

Public Acceptability

o

o

Political acceptance

Public accountability
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Existence of sufficient

geographic authority for
complete implementation

in study area

Requirement for public
management agencies for
complete implementation
in study area

Existence of effective
management and adminis-
trative structure

Existence of adeguate
technical and adminis-
trative personnel

Ability to coordinate
with other institutional
or service agencies

Acceptance by local,
State and Federal
authorities

Use of management agency
accountable to general
public through election



used, will also reduce fecal coliform by 35 to 40 percent,
oil and grease by 60 percent, and heavy metals by 30 to

35 percent. However, the degree to which storm water
detention is implemented depends on individuals in the
Department of Public Works, and therefore, it is unclear how
widespread will be the implementation of this control under
Level 1.

The existing Comprehensive Development Plan calls for develop-
ment of many of the peat bogs in Anchorage, particularly in
the Campbell Creek basin. Inasmuch as peat bog development
often requires drainage and the drainage usually has high
concentrations of aluminum, iron and manganese, this practice
can affect water quality in Campbell Creek. However, it
should be pointed out that possible increase in heavy metals
loadings would only be temporary. That is, once the bog has
been drained subsegquent discharges would be minimal. 1In
fact, the discharge would probably be less than experienced
under natural conditions because increased impervious surfaces
(rooftops, roads, parking lots) accompanying development
would reduce water infiltration and subsequent subsurface
drainage to adjacent water courses. Inasmuch as the upper
reaches of Campbell Creek include the majority of the creek's
spawning areas, and these reaches are protected from develop-
ment due to public ownership, impacts on the fishery that

may occur would be negligible., The salmon fishery in Ship's
Creek would be largely unaffected by peat bog development
because of the infrequency of peat in developable areas in
that drainage -basin.

Although difficult to document, it is felt that onsite waste
disposal system failures are a source of pollution, especially
in Chester and Campbell Creeks and in shallow ground water
aquifers. The principal pollutants of concern contributed

by these failures would be total and fecal coliform bacteria,
phosphorus, and ammonia-nitrogen.

The possibility also exists for deeper ground water pollution,
which could present a health hazard to municipal drinking
water supplies. This type of problem would be likely from

a cesspool or an inadequately operating seepage pit. The
primary pollutants expected are fecal coliform bacteria,
nitrate-nitrogen and chlorides.

The most significant contributions of the existing program

to the control of pollution from onsite waste disposal

systems are (1) the requirement of DHEP approval for home
loans and (2) the imminent sanitary sewer expansion in the
Hillside area, southeast of downtown Anchorage. Many existing
systems, principally those built pre-1975%, are undersized,
poorly constructed, have insufficient drainage areas and use
poor quality gravel in the drainage system. As a result,

they frequently fail. Eliminating some of these systems



with the sewer expansion and upgrading them by the loan
approval practice is the primary management program for
existing onsite systems. Given the existing program, septic
tanks will be a lesser water quality problem in the future,
although they are likely to still deliver significant amounts
of fecal coliform and other pollutants to Campbell and
Chester Creeks,

In summary, it can be concluded that continuation of the
exlisting program would not meet proposed water quality
standards or the goal of PL 92-500. Proposed fecal coliform
standards would be violated simply because they are so
stringent that only disinfection or conveyance of runcff out
of the basin could achieve compliance. Proposed heavy
metals standards could be surpassed due to increased urban
runoff and peat bog drainage, especially in Campbell Creek.
Proposed oil and grease and sediment. standards would probably
be violated, principally from urban runoff and construction
site runoff. O0il and grease violations may impair the
salmon fishery in Campbell Creek. Injury to the salmon
fishery from ©0il and grease violations in Ship Creek are not
anticipated, as land use in that basin will remain basically
unchanged. (This statement implies that existing oil and
grease discharges, of which little is known, have not harmed
the fishery in Ship Creek.)

Even given a worst case situation, a salmon fishery would
remain in the upper reaches of Campbell Creek, due to the
preservation of the Campbell Airstrip area, and in the upper
reaches of Ship Creek, due to large undevelopable tracts of
military and mountainous land. Under this worst case scenario,
the fishery could be expected to be less productive than
present, as the lower stream reaches would not provide as
suitable habitat for the juveniles because of higher ammonia
and oil and grease levels during runoff events. However,
severe detericration of the salmon fishery in this lower
stream reaches is not probable.

LEVEL 2

Many of the water pollution controls recommended under

Level 2 are similar to those under Level 1, although they
may be applied more widely or with more detail. An effec-
tive water quality monitoring program, such as the one
described for Level 2, is instrumental in quantifying future
water quality impacts. However, some qualitative conclusions
on future water quality impacts can be advanced.

Level 2 has been devised to maintain current water uses and
to attain the fishable/swimmable goal mandated by PL 92-500.
The current water quality in area creeks does not always
meet proposed standards, yvet it accommodates the existing



water uses. For example, neither fish propagation nor
water-based recreation in Campbell or Ship Creeks is impaired
by water quality. Water quality is theoretically insufficient
for salmon in Chester Creek but irreversible manmade changes,
especially channelization, have had a greater impact. ¥Fish
Creek is pPhysically unsuitable for fishing or swimming, so
attainment of water quality standards is moot.

Under the Level 2 program, future water quality may still be
impaired by additional peat bog development. Because of the
tenuous profitability of developing peat bog acreage, it is
probable that development of these areas will be slow and
piece meal. Consequently, the impacts of peat bog drainage,
which are short term, will also he inadvertently phased.
Limiting drainage discharges, as much as possible, to
periods of high flow (spring and early summer) would greatly
offset potential negative impacts. The "bonus point” system
is one mechanism that ig suggested to provide incentive to
developers to schedule drainage of peat bogs during the high
flow periods and avoid the salmon spawning season.

Although the Level 2 Program endorses the scheduled drainage
of peat bogs to mitigate water quality impacts, it should be
emphasized that curtailment of peat bog development cannot
be economically, socially or environmentally justified from
a water quality standpoint. Peat bog development has occurred
in the Campbell Creek basin (the greatest pcetential impact
area) for years without a reduction in water uses. TIf data
from the proposed water quality monitoring program indicate
that such development is causing serious destruction to
indigenous fisheries, more restrictive controls, such as
discharge of peat bog drainage to sanitary sewers, may then
merit application.

The proposed Level 2 program for storm water detention and
erosion control is expected to provide protection of existing
water uses. In combination these two controls should easily
be capable of reducing future sediment and 0il and grease
loading by 60 percent. (Sixty percent is the amount of
reduction needed to maintain current instream guality based
on computer simulated future loadings. The projection is
based on changes in future land use.) Due to low PH tempera-
ture and high dissolved oxXygen in Ship and Campbell Creeks,
ammonia toxicity is not anticipated to be a future impediment
to fish propagation.

Water quality from septic tanks and other onsite wastewater
disposal systems will improve as the existing program is
formalized and as planned Sanitary sewers are installed in
problem areas. 1In particular, the Comprehensive Sanitary
Survey, DHEP House Titles Transfer Approval Program and
ongoing inspection program will identify failing systems and

7=8



reduce pollution from this source. The maintenance program,
soil testing, public education, onsite system testing and
monitoring, use of dual absorption systems, third onsite
inspection and water conservation programs will improve the
‘reliability and useful lifetimes of onsite systems, where
applicable. Computerizing data and developing departmental
regulations will improve administration of the management
programs and allow for rapid data retrieval essential to a
management program that encompasses such complexity. In
areas where sanitary sewers are installed, the problem of
failing septic systems will be obviated, of course.

LEVEL 3

Like the Level 2 plan, this plan is designed to satisfy the
fishable/swimmable goal mandated by PL 92-500. In addition,
the Level 3 plan is designed to protect the surface waters
for drinking supplies. However, it is not certain that even
the drastic control measures recommended under Level 3 can
improve water gquality to the point where it satisfies all
proposed standards. Also, while Level 3 is designed to
provide water quality in all creeks suitable for contact
recreation, secondary recreation, aguatic life, and drinking
water supplies, the improved water quality probably would
not, and in some cases could not, result in additional water
uses.

The plan is envisioned to eliminate urban runoff pollution
through extensive structural control. Both storm sewers
conveying storm water to Cook Inlet and treatment facilities
would be employed. However, even given these draconian
measures, it is doubtful the proposed standards could be

met. This is especially true for the proposed 20/100 ml
fecal coliform standards, which are currently violated at
times in the study area by contributions from natural sources
outside of the urban area. Proposed heavy metals and sedi-
ment standards would also probably be "violated" because of
natural or uncontrollable sources such as natural ground
water contributions, bank erosion, and natural peat bog
drainage. Sources outside the scope of this study are
probably also important and would have to be controlled if
the proposed standards were ever to be achieved. For example,
leakage from sanitary sewers, damaged by earthguakes and
other natural phenomena, probably contribute large loadings
of fecal coliform to the creeks. If such is the case, it
will be documented upon completion of the I/I portion of the
MAUS study.

The Level 3 controls for erosion control from construction
sites are the same as for Level 2 so no differences in water
quality benefit are anticipated. The Level 3 controls for
snow disposal sites and onsite wastewater treatment are more



intensive, so they potentially would provide greater environ-
mental protection. However, spnow disposal sites have not
been documented as water gquality problems so Level 3 controls
may provide no perceivable water quality benefit. Likewise, .
septic tanks are an implied water gquality problem but data

do not indicate that choice of Level 3 controls would offer
any marked advantage.

It can be stated with reasonable certainty that water gquality
will be better under Level 3 than under the other two levels.
However, even if the Level 3 plan achieves the proposed

water quality standards for each use, it is unlikely that

any additional uses of the stream would be exercised. For
example, Level 3 is designed to provide for drinking water
quality:; however, all plans call for continued use of ground
water and reservoirs upstream of the urban area for drinking
water supplies. Similarly, low water and air temperatures
and low flows tend to discourage swimming, while channelization
and low flows are probably more important than water quality
in impairing or eliminating fisheries in Chester Creek and
Fish Creek. Therefore, protection of existing uses (Level 2)
appears to be a more reasonable water quality goal for this
study area than provision of water qualityv suitable for
additional uses (Level 3).

TECHNICAL RELIABILITY

LEVEL 1

Inasmuch as there is no universal requirement for onsite
detention in existign regulations, reliability of the
current program is not high. In addition, the lack of
specific design criteria for detention facilities has been
an impediment to system reliability. (It should be noted
that the Municipality is presently drafting criteria for
onsite detention.) A well-designed sedimentation facility
equipped with oil skimming (the facility that would most
likely be used given existing policy) will have an overall
pollutant removal efficiency of about 50 percent, depending
on local soils and the particle sizes of street surface
contaminante. However, if the facility is not well operated
and maintained, its efficiency is greatly reduced. Given
the typical lack of maintenance, the facility can shortly
become virtually ineffective for pollution control.

The reliability of land use controls that prevent develop-
ment in the Campbell Airstrip area and along Campbell and
Chester Creeks, as a result of the linear parks, is high.
Obviously, the no development situation in the Campbell
Airstrip area prevents man-caused pollution and is highly
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reliable. The linear parks provide an effective "filter
strip" along Campbell and Chester Creeks and will generally
cleanse runoff that flows directly to it. In some cases

storm runoff is discharged to the boggy areas along the

creek, where reliable, yet natural and inadvertent, treatment
occurs. The effectiveness of the linear park is reduced in
areas where storm sewers are routed from adjacent developments
directly to the creeks. In the few areas that have storm
sewers, a direct route to the creek is generally used. This
is more often a problem in Chester than in Campbell Creek.

No data exist on the number of failing onsite systems

within the Campbell Creek basin or the Municipality of
Anchorage. A study performed in 1975 indicated a failure
rate of 50 percent of 4-year-old onsite systems in good
soils and 50 percent of 1l-year-old systems in barely accep-
table soils based on a data base of 75 homeowners. Based on
limited soils and geologic information in the Campbell Creek
basin, it is estimated that 40 to 70 percent of the 1,500
existing onsite systems are susceptible to failure within a
l0-year period after installation. This failure rate is
probably applicable to the entire Anchorage area.

Since the publication of that report, it is felt that the
number of failures has decreased substantially for new
onsite systems. The practice of requiring DHEP approval on
loans for homes that have onsite systems is slowly improving
the reliability of obviously failed systems and is also
decreasing the number of remaining cesspools. Since 1974,
the number of valid complaints regarding onsite system
failures has been reduced by more than 75 percent (from
around 400 to less than 100 per year) in the Municipality.
Typically, the number of complaints about failures is much
smaller, by a factor of 10, than the number of actual failures.

Presently, there are tentative plans to extend a sanitary
sewer up to Hillside Drive area, which would greatly reduce,
perhaps by two~thirds, the number of failing septic systems.
The feasibility of extending sanitary sewers to outlying

areas is the subject of an ongoing study entitled the "Greater
Anchorage Sewer Study."

LEVEL 2

The reliability of Level 2 would be higher than Level 1 but
not as high as Level 3. It is lower than Level 3 simply
because the component programs are more dependent on good
management and human judgment.

The reliability of storm water detention facilities for
Level 2 would be higher than for Level 1 simply because
existing regulations would be amended to include specific
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design criteria and to require universal application.
Therefore, the possibility of a critical area within the

basin going uncontrolled would be lessened. Once the controls
are in place, their impact on water quality would be dependent
upon good operation and maintenance. Since it is recommended
that the Municipality be responsible for maintenance, the
hazards often encountered when a centralized maintenance
program is not provided would be avoided for the most part.

The requirement for generally maintaining runoff at predevelop-
ment levels will assure that all systems installed by developers
would be effective at reducing pollutant loads from urban
runoff.

The reliability of land use controls and other recommended
control ordinances depend on the level of enforcemenk.

Given a high degree of enforcement the controls would be
technically effective. Since the existing management system
is as advanced, there is no reason to assume the proposed
modifications would not also be rigourously applied,

Paving of streets and parking lots is a reliable method of
reducing sediments. Vacuum streetsweeping can be a reliable
method of reducing street (paved) surface contaminants,
assuming proper operation maintenance and enforcement of
parking ordinances. However, streetsweeping cannot be done
during winter or early spring because of snow and ice on the
roads. :

Implementation of the Level 2 controls, where required,

would nearly eliminate the occurrence of onsite system
failures and increase the average lifetime of the new systems
to 20 years or more. The elimination of most failed systems
by the sanitary sewer expansion program (see Level 1 alterna-
tives), the Comprehensive Sanitary Survey, the DHEP House
Title Transfer Approval Program and the ongoing inspection
program will account for the largest initial decrease in the
number of failed systems. The ongoing inspections will act
as monitors for additional systems that might fail in the
future. The alternatives designed to improve new systems
should result in less than 15 percent failures per year if
DHEP guldelines are strictly followed and the design criteria
are valid. ©No single alternative is a “"cure-all," and the
Joint improvements of all the alternatives discussed will
produce the best results. The Comprehensive Sanitary Survey,
maintenance program, soil testing and the use of dual absorp-
tion systems are most strongly recommended in areas where
installation of sanitary sewers is not planned.

LEVEL 3

The Level 3 alternative for Campbell Creek is based on the
installation of interceptor storm sewers along the creek for

~J
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conveyance of runoff to Cook Inlet. A similar proposal is
also suggested for Ship Creek. Obviously this structurally
based program would be more reliable for controlling urban
runoff than the management-oriented measures suggested for
Level 2. The Level 3 option eliminates the problem of
uniform application {and regulation) and human error.
However, Level 3 would lose its technical reliability if
another severe earthquake occurs.

The Level 3 program for onsite waste disposal control is
also the most reliable as it involves an organized manage-
ment and operation program administered by the Municipality
as opposed to individual homeowner maintenance required for
Levels 1 and 2. This program will avoid the situation where
septic tanks are pumped insufficiently or where dual drain
fields are not switched on schedule, and it will assure that
failures are immediately corrected. Level 1, and to a
lesser extent Level 2, allows more room for procrastination
in both maintenance and repair of onsite waste disposal
systems,

MONETARY COST

LEVEL 1

Maintenance of the existing program would result in no
additicnal costs. This is not to say the present program
has no cost, however. A large portion of the current budgets
for the Departments of Public Works, Planning, and Parks and
Recreation is used for programs which directly and indi-
rectly benefit water guality. The more costly activities
include administration of drainage, land use and septic tank
controls, acquisition of land for greenbelts, road improve-
ments and maintenance, and snow removal and disposal, These
costs are borne by Anchorage area residents through taxation
and as a part of housing costs.

LEVEL 2

This alternative would cost more than Level 1 and less than
Level 3. Detailed cost estimates have been developed for
the Campbell Creek basin for areawide application. These
are summarized on Table 7-2, with a detailed discussion
presented in Appendix A.

Comparison of Level 1 and Level 2 is difficult because the
requirements for existing controls are not fixed. For
example, regquirement of facilities for drainage and erosion
control is now up to the discretion of the Department of
Public Works. It is not possible to determine if all new
developments would be required under Level 1 to exercise
stringent control, or if only a few. Similarly, it is not
possible to determine what percentage of current costs for
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Table 7-2
Monetary Cost Summary for Campbell Creek Basin

Level 1 Level 2 Level 3
Control Capital Q&M Capital OLM Capital O&M
(%) ($/vr] (%) {(3/yr) 5] {(3/yr)
URBAN RUNOFF
0 Storm Water - - $ 3,400,000 $ 170,000 - -
Detention
o Stream Corridor - —— $ 6,600,000 -— $ 6,000,000 -—
Protection but not a but not a
208 respon- 208 respon-
sibility sibility
o Streetsweeping - —— — $ 7,060 -— -—
o Contrcl of - - - s 11,780 - $ 11,700
Untreated Waste-
water Discharge
o Paved Roads and e -— $82,000,000 $22,300,000 - -
Parking Lots but not a but not a
208 respon- 208 respon-
sibility sibility
o Land Use Control -— - -- - - -—
v Discharge Diver- - - - - $ 7,600,000 $ 38,000
sion of Storm
Runoff
o Water Quality - - —— S 45,000 g 6,000 3 13,000
Monitoring
SUBTOTAL $ 3,400,000 3 233,000 $ 7,606,000 3 62,700
LEROSION AND (1}
SEDIMENT CONTROL - -— $ 7,500,000 5 18,750 $ 7,500,000 5 18,750
SNOW DISPOSAL - - - $ 20,000 $ 300,000 3 15,008
ONSITE WASTEWATER(Z) - -- $ 1,690,000 $ 71,000 S 438,000 $ 137,250
DISPOSAL
TOTAL CAMPRELIL
CREEK BASIN $12,590,000 b 342,750 515,844,750 $ 233,700
(1) This assumes an average cost of $1,000 an acre for control.

(2) This assumes the worst case situation, assuming no installation of sanitary sewers in problem areas. If sewers
are installed in the Hillside area as planned this cost would be much less, possibly 2/3 less than shown.



road improvement, streetsweeping, linear park acquisition
and land use controls should be attributed to water gquality.
However, more control will undoubtedly be exercised with
Level 2, at a concomitant increase in cost.

Urban runoff and erosion control costs will increase with a
more universal application. However, it would be unfair to
say they would increase by the amounts shown on Table 7-2,
In fact, a diligent application of current controls by the
Municipality could result in a Level 1 cost that approached
that of Level 2 for urban runoff control. The most important
additional expenditures will be users' costs, as opposed to
public agency costs. Users' costs will be incurred in the
acquisition of permits and in higher housing costs passed
through to the consumer by the developer. Additional agency
costs will be incurred for administration, which, when
compared to the total cost impact, will be minimal. These
can be covered in building permit costs and possibly inspec-
tion fees.

Capital costs for snow disposal will not increase with the
implementation of Level 2. However, some increase in costs
will be incurred because of the expanded water guality
monitoring program.

The Level 2 program for onsite wastewater disposal control
will be more costly than the current program. As a rough
estimate, one additional staff may be required to administer
the program. The most expensive element, which is the
requirement for dual absorption systems on all new houses
serviced by onsite disposal facilities, would be included in
new housing costs. This requirement is projected to increase
the cost of the average new home by about $1,000. However,
this would not apply in areas where installation of sanitary
sewers is imminent. At this point it is, therefore, not
possible to exactly predict the cost impact.

LEVEL 3

The Level 3 plan has higher capital costs than the Level 2
plan, but lower operation and maintenance costs, as shown on
Table 7-2. Specifically, urban runoff controls and snow
disposal controls have higher construction costs under

Level 2, and onsite wastewater disposal controls have higher
operation and maintenance costs. Level 3 costs for urban
runoff controls in the test basin, Campbell Creek, were

about $7,606,000 for capital and $63,000 for annual operation
and maintenance versus $3,400,000 and $233,000, respectively,
for Level 2. Achievement of Level 3 urban runoff control is
expected to be proportionately as expensive in the remainder
of the study area.



As shown on Table 7-2, erosion and sediment control would

cost the same for Level 3 as for Level 2, because the Level 2
performance criteria are as strict as needed to control the
problem. These costs assume an average cost of $1,000 per
acre for control, which may be an overstatement for some
areas. The cost of control on relatively flat, well-vegetated
areas will probably be minimal, given the low runcff generally
experienced in the study area. More stringent criteria are
not justified technically or economically.

The Level 3 snow disposal program would require structural
controls with a cost of $300,000; the average annual operation
and maintenance cost is about $15,000. This compares to no
additional capital cost for Level 2.

Capital costs for onsite wastewater disposal costs are less
for Level 3 than for Level 2, because it has been assumed
that many of the structural improvements required under
Level 3 would be financed by the Federal government under
Section 201. This funding would, however, only apply to
reparation costs for systems built prior to December 1977.
However, operation and maintenance costs for onsite systems
are anticipated to be greater under Level 3. Eligibility
for 201 funding requires an organized operation and main-
tenance program for onsite systems which is expected to cost
more than the voluntary program mentioned under Level 2.

ENVIRONMENTAL IMPACTS

LEVEL 1

The objective of the Level 1. program is, of course, to
preserve a high guality environment in the Anchorage area.
The achievement of the objective may result in some possibly
negative impacts as described below. Overall, Level 1 would
result in the lowest construction impact of any of the three
alternatives, simply because it involves fewer structural
modifications., However, it also provides the least long-term
environmental benefit,

Although it is not possible to determine the nature of the
storm water detention practices that would be implemented
under existing regulations, some generalizations can be
made. For example, in areas where detention ponds are
built, there would be attendant construction impacts such as
the noise and dust created by the movement of large vehicles
and the operation of equipment to build the facilities.
These would be accompanied by the usual negative visual
impacts associated with a construction site. In addition,
the ponds would require a long~term and possibly irretrievable
commitment of land,
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Detention ponds can also be visual eyesores. This impact is
proportional to the level of maintenance. A lack of maintenance
causes a buildup of sediments and trash in the basin and

results in poor system efficiency. Likewise, ponded stagnant
water in the bottom of the basin can result in odor and
mosquito problems. Deep ponds can be a hazard to local

children when full of water.

Level 1 land use controls generally have beneficial environ-
mental impacts. The existing stream corridor protection
program is environmentally beneficial. The linear parks
along Campbell and Chester Creeks afford recreational oppor-
tunity and habitats for small mammals and birdlife. 1In
addition, land use controls that prohibit development in
flood plain areas can result in protection of private prop-
erty and lives. The environmental impact of the existing
"bonus point system" is beneficilal as it presents the oppor-
tunity for more innovative and attractive development in the
Anchorage area. The only problem is that application is
restricted to the central business district. The only
projected land use change that is environmentally dele-
terious is the planned development of peat bogs. Although
loss of these areas to urbanization involves mostly water
quality impacts, some adverse impacts on wildlife can be
expected due to habitat reduction.

Streetsweeping is considered to have a beneficial impact
because it improves urban aesthetics and the general level

of public health, and reduces particulate air pollution by
removing debris from the urban area. The only environmental
disadvantage of streetsweeping is that the operation of the
machines can result in road hazards and increase vehicular
accidents. This disadvantage 1s typical of all streetsweeping
operations and is not unigue to Anchorage.

Existing Subdivision Regulations, which require paving of
streets in future subdivisions, are viewed as environmen-
tally beneficial. Paving of streets reduces dust and the
alr pollution problems it causes, and it enhances urban aes-
thetics. However, paving of roads also involves commitment
of additional scarce resources, such as petroleum products,
gravel, £ill and. concrete. These materials are then not
available for other uses. Given the severe shortage of
gravel and £fill material in the Anchorage area, this impact
is not insignificant.

Existing Wastewater Disposal Regulations do not, in them-
selves, have an environmental impact. Their effect is
primarily on water quality. Controlling discharges of
untreated wastewater also prevents public health and odor
problems and enhances local aesthetics.



LEVEL 2

Level 2 would have a greater construction impact than Level 1,
but would also have more long-term environmental advantages.

The universal requirement for storm water detention may
result in more detention facilities than would be found

under the Level 1 condition. The impacts of these facilities
would be the same as described under Level 1 only greater as
a result of more facilities.

The universal requirement for detention may have a strongly
beneficial impact on the hydrology of Campbell Creek. First
of all, detention will reduce peak flows and, therefore,
decrease the potential for stream bank erosion. Second,
detention will promote recharge to the badly depleted

ground water aquifers. This additional recharge will help
sustain low, dry-weather flows in Campbell Creek and preserve
aquatic habitat,

The impact of Level 2 streetsweeping, control of untreated
waste discharges and requirement for paved roads and parking
lots would be, for all practical Purposes, analogous to
those mentioned under Level 1. The establishment of addi-
ticnal linear parks would have a beneficial impact--more
recreational opportunity, wildlife habitat and improved
urban aesthetics. However, these expansions would probably
occur regardless of 208 planning efforts.

The Level 2 requirement for increased environmental design
and the application of the "bonus point system"” in areas
outside the central business district should result in more
innovative and aesthetically pleasing developments in the
suburban areas. The combination of these controls with the
requirement for storm water detention was suggested to
promote more innovative site planning and encourage the use
of planned unit development.

The Level 2 policy which discourages, where practical, the
use of storm sewers for urban drainage could result in the
inconveniences associated with temporary local flooding. If
the recommended grass-lined ditches and swales are not well
maintained, adverse visual conditions and mosquito problems
could follow. These impacts must be comparaed against the
benefit to water quality.

Like the Level 1 controls, the proposed onsite wastewater
disposal program for Level 2 would be in ordinance form, and
as such would have no environmental impact. Its effect,
however, would have beneficial impacts on water quality, and
it would help protect public health by reducing the potential
for human exposure to untreated sewage. In areas where



sanitary sewers were installed, some disruption would be
caused during construction. These impacts would be offset
by removing the water gquality problems associated with
failed septic systems.

The proposed Level 2 erosion control and snow disposal
alternatives have no foreseeable adverse environmental
impacts. Erosion control for new developments will reduce
streetsweeping problems, result in improved urban aesthetics,
and will reduce storm sewer maintenance costs. Adoption of
the site selection criteria for future snow disposal will
help assure that the most envirommentally sound areas are
used for this purpose.

LEVEL 3

Because of the amount of construction required to build the
necessary facllities for attainment of Level 3 goals, this

alternative would certainly have the greatest environmental
impact.

Construction of the storm sewer interceptor along Campbell
Creek and Little Campbell Creek would result in the greatest
construction impact of any of the three presented alterna-
tives. If a similar pipeline(s) were constructed along Ship
Creek, somewhat analogous impacts could be expected.
Although the pipeline would be routed to mitigate environ-
mental impacts, temporary damage would be done to vegetation
and private property along the route. The installation
would require a 50-foot construction right-of-way. In areas
where room for construction activities is limited, a 25-foot
right-of-way would probably be sufficient. The most signifi-
cant impacts of the man-made environment would occur from
Lake Otis Parkway to just east of Seward Highway, as a
majority of this area is already developed. Installation of
the pipeline would require tearing up local roadways and
cause traffic congestion and inconvenience. Noise and dust
would be especially significant problems in this area. The
greatest impact would occur just east of Lake Otis Parkway,
where the pipeline would traverse a high density residential
area. The installation process would impact primarily
industrial uses near Seward Highway. Likewise, the instal-
lation of the pipeline along Little Campbell Creek would
result in similar impacts on industrial land uses located
from Lake Otis Parkway east to 0ld Seward Highway.

The remainder of the construction impact would occur on the
natural environment where the pipeline would pass through
lowland forest and peat bog areas. The most significant
impact would be destruction of natural vegetation in the
pipeline corridor. Although the vegetation would eventually
be reestablished, a scar would be evident for many years



after the installation. Because the pipeline would be

located near the two creeks, high ground water would be a
problem and require the dewatering of pipe trenches.

Although proper disposal of trench water is anticipated,
either in temporary sedimentation basins or by discharge to
proximate vegetation, the opportunity for short-term increases
in instream turbidity from erosion is present.

Provision of the storm sewer interceptor would also result
in necessary stream crossings for connection to individual
storm water collection systems. All inwater work for such
connections should be done between the 15th of May and the
1st of July to avoid conflicts with salmon spawning. How-~
ever, increases in turbidity would occur during installation.
To minimize impacts it would be necessary to immediately
replace natural vegetation, both to control erosion and to
minimize the impact of solar radiation on water temperatures.

An interceptor sewer system which discharges to Cook Inlet

will strongly change the hydrology of Campbell Creek. Peak
flows in summer will be greatly reduced, thereby decreasing

the potential for stream bank erosion and increasing depo-
sition of sediment in the lower reaches. Also, the com-
bination of urbanization and piping of storm water directly

to the Inlet will decrease ground water recharge and, therefore,
decrease dry-weather flows in Campbell Creek.

The impact of the Level 3 program for contreolling erosion
from construction sites would be analogous to Level 2, as
the recommendations are the same.

The Level 3 snow disposal site recommendations would have a
much greater impact than the counterpart for Levels 1 and 2.
Development of the structural facilities to renovate existing
sites would involve earthwork and removal of vegetation not
required for Levels 1 and 2. However, the physical require-
ments for future sites would be the same for Levels 2 and 3,
as new locations would be based on the same site selection
criteria.

The majority of the impacts associated with the Level 3
onsite waste disposal management program relate to water
quality, or are discussed under the section on "Sociceco-
nomic Impacts."

SOCIOCECONOMIC IMPACTS

LEVEL 1

The existing program has some practices which influence
water quality and which require construction operation and
maintenance, or administration. These activities will



result in costs to the Municipality and others. However,
continuation of the existing program should not signifi-

cantly alter the level of economic impact currently being
experienced.

Maintenance of the existing program could, theoretically,
contravene existing policy which calls for maintaining
existing high quality water in the Anchorage area. Although
the existing program is much more advanced and more effective
than many in the country, its operation is anticipated to
result in a general lowering of water quality as the Anchorage
area urbanizes. This impact would be more notable in the
Campbell Creek basin.

Continuation of existing onsite wastewater disposal controls
would eventually result in improved conditions. Many of
these problems would be removed with installation of sanitary
sewers as planned. During the interim, however, oldexr
systems that have failed may cause potential health problems.
Pollution of private wells and the opportunity for the

direct contact of humans with untreated wastewater are
possibilities.

It should be noted that continuation of the existing program
is not anticipated to result in a lowering of water guality
severe enough to cause significant health problems. But the
use of urban streams (Campbell, Ship, Chester and Fish
Creeks) for contact recreation would not be recommended in
the future.

Although it is anticipated that the existing salmon fishery
in Campbell Creek would be reduced given continuation of
existing controls, this reduction would result in no measur=-
able economic loss to commercial fishermen. Some impairment
of the salmon fishery may also occur in Ship Creek, although
probably less than that in Campbell Creek. It is important
to note that salmon runs in Ship Creek have apparently
increased, as discussed earlier.

LEVEL 2

In general, Level 2 would have a lower socioceconomic impact
than Level 3 simply because it has a lower implementation
cost. Conversely, Level 2 will have a higher impact than
the status gquo, Level 1.

The cost of providing detention of storm water will undoubt-
edly be passed on to the homebuyer. Given that the existing
drainage control program has evolved (during the 208 studies)
to what is essentially the same program as required for

Level 2, little additional economic impact can be attributed
to the implementation of the Level 2 onsite detention regquire-~
ment.



Administration of the recommended land use controls should
not result in additional public costs. The formulation for
these controls is already in Place. Implementation will be
handled by existing staff.

Although only indirectly related to 208 planning, paving of
existing dirt roads and parking lots involves enormous
capital and maintenance investments. Retroactively requiring
these improvements would have deleterious impacts on the

cost of doing business and would increase the taxes of
residents within all of the required road improvement dis-
tricts. The impact of paving roads and parking lots would
occur under Level 2 but not Level 3, because these improve-
ments are not required (from a water quality standpoint) for
Level 3, as all runoff would be piped to Cook Inlet.

Although variable on a site by site basis, the cost of
erosion control from construction sites is generally arocund
$1,000 to $1,200 per acre. Assuming an average lot size of
1/4 acre, this represents an additional $250 to $300 per new
home. This cost is somewhat affected by the savings realized
by reduced Streetsweeping and storm sewer maintenance costs.
These savings c¢ould be transferred to people through lower
taxes.

Adoption of the Level 2 site selection criteria will result
in use of more acceptable areas for future snow disposal.

New sites will probably have fewer sociceconomic impacts
related to loss in property values, noise, traffic congestion,
trash, and dust. However, the problems resulting from
existing sites, principally noise and aesthetics, will not

be abated.

The Level 2 onsite waste disposal control program is antici-
pated to cost more than Level 1. With the exception of the
requirement of a dual soil absorption system, the recommended
controls are primarily oriented toward consumer protection.
These controls will undoubtedly increase developer costs

and, consequently, the cost of housing, but they are considered
to impose no significant economic impact when the benefits

to private wells and public health are taken into consideration.
The cost of requiring a dual soils absorption system, which

is about an additional $1,000, will generally result in a

1-1/2 percent increase in the average cost of housing.

LEVEL 3

Development of the Level 3 structural costs would most
probably have a greater sociceconomic impact than either
Levels 1 or 2. Embarking on such a capital intensive pro-
gram, given a general lack of data, is difficult to justify.
That is, a substantial public investment could be undertaken



under Level 3 without a clear understanding of the benefits.
If unnecessary investment was made, the socioeconomic impact
would be adverse.

The Level 3 erosion control recommendations are the same as
those for Level 2, so the impacts are analogous. Conversely,
the Level 3 snow disposal recommendations would increase the
current cost for this service. The cost impact would not be
substantial when compared to the Level 3 urban runoff control
program, but nevertheless, it would result in additional
public expenditures. Inasmuch as current snow disposal
operations are not documented water gquality problems, addi-
ticonal costs appear unjustified.

The Level 3 program recommended for control of onsite waste
disposal systems is considered to have a lower sociceconomic
impact than the program recommended for Level 2 because of
the 75 percent Federal funding available under PL 92-~500.
Although capital costs for homeowners with malfunctioning
septic tanks built prior to 1977 would be lower, it is
anticipated that operational costs for all onsite system
owners would be somewhat increased. Because organized
public operation would be reguired, it is anticipated that
administrative costs would increase as would the frequency
of maintenance, which under the current situation is up to
the individual homeowner and typically less frequent.

IMPLEMENTABILITY

LEVEL 1

The existing program has obviously been implemented. However,
the long-term implementability of Level 1 is doubtful because
Federal regulations (PL 92-500) call for fishable/swimmable
waters where attainable by 1983. More importantly, State as
well as Federal regulations have an "anti-degradation"

clause which means water quality is nowhere allowed to
degrade below current conditions. If government regulations
are not fulfilled, Federal assistance programs will be
eliminated and fines levied.

LEVEL 2

The Municipality of Anchorage has the legal, financial,
geographic and management authority to carry out all of the
controls recommended for Level 2,

The proposed storm water detention and environmental design
requirements could be accomplished simply by modifying
existing Subdivision Regulations and Standards for Special
Exceptions. These ordinances would continue to be adminis-
tered by the Departments of Public Works and Planning.
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The controls recommended for "stream corridor protection”
could also be easily incorporated into existing ordinances.
At the recommendation of the Planning and Zoning Commission,
existing flood plain regulations could easily be modified to
(1) restrict the stockpiling for storage of petroleum or
other hazardous products within 100 feet of any water

course, (2) require all water work to be done between the
15th of May and the 1st of July to avoid conflicts with
salmon spawning, (3) require all planned road crossings to

be accomplished by bridge and (4) control any water appropri-
ation that could have an impact on water quality. Planning
and administration of new linear parks is under the juris-
diction of the Municipality of Anchorage Parks and Recreation
Department.

Existing Subdivision Regulations presently have a clause

which pertains to erosion control from construction activities.
Implementation of the performance criteria developed for the
208 plan should, therefore, pose no institutional problems.

The Level 2 snow disposal site criteria recommendations can
be implemented by the Municipality of Anchorage through
modification of existing land use controls.

The onsite wastewater disposal controls recommended for
Level 2 could readily be managed by the Department of Health
and Environmental Protection. Enforcement of these recom-
mendations would require modification of Chapter 15-65,
Wastewater Disposal Regulations.

LEVEL 3

The Municipality of Anchorage also has the authority to
implement all of the controls recommended for Level 3.
Implementation of Level 3 would require fewer modifications
of existing regulations than Level 2. This is because the
requirements for storm water detention, streetsweeping,
paving of roads and parking lots, and land use controls for
protection of peat bogs would not be required. The imple-
mentation requirements for stream corridor protection would
be analogous to those mentioned in Level 2.

The implementability of Level 3 centers around the environ-
mental impact of the proposed interceptor storm sewer. As
mentioned earlier, the construction impact of the proposed
facility would be significant in several areas. Conse-
quently, heavy resistance from private landowners and special
interest groups should be anticipated. It is possible that
an active public relations program sponsored by the Munici-
pality could alleviate possible resistance by presenting the
long-term environmental benefits associated with the proposed
facility.



The proposed onsite waste disposal controls for Level 3 are
technically implementable. The Municipality has the legal
and financial authority to administer an EPA 201 Facilities
Plan for onsite waste disposal systems. Conversely, the
implication of this program may be publicly unacceptable due
to increased Federal control. However, this may be offset
by the reduced costs realized by the 75 percent Federal
funding.

The development of a septic suitability map for the Anchorage
metropolitan area would have to be coordinated through
several municipal departments and possible State agencies.
This is not anticipated to present implementation problems.
It is also anticipated that the map could be financed through
208 continuing planning funding. Technical improvements for
soils testing could be readily implemented by modifications
of existing Wastewater Disposal Regulations.

PUBLIC ACCEPTABILITY

LEVEL 1

The existing program is obviously publicly acceptable. For
this reason, Levels 2 and 3 have been molded around the
existing program. However, because the intensities of the
two higher levels vary as do the economic costs and levels
of freedom, differences in public acceptability are antici-
pated.

LEVEL 2

Level 2 was obviously more acceptable than Level 3 when
presented to the public and special interest groups. The
people in Anchorage were found to have a strong commitment

to preserving water gquality, as is evident from the advanced
planning controls that have been implemented. It is apparent
that modifications to the existing program are also acceptable.
This should be evident from review of the citizen participa-
tion summary report.

LEVEL 3

This program, especially the urban runoff control aspects, is
generally not acceptable because of high cost and environmental
impact. The primary concern is that existing water uses and
data base cannot justify the required expenditure. Added to
this is the uncertainty about the technical capability of
Level 3 control to meet the proposed state standards. 1In

fact, it is possible that no technology is available to meet
the proposed standards. The environmental impact of installed
parallel interceptor storm sewers and treatment facilities

ig obviously greater than the Level 2 program requirements.



CONCLUSIONS

The results of the preceding evaluation are summarized on
Tablz 7-3. The conclusion from the analysis appears fairly
straightforward: Level 2 is the best solution. Level 1
cannot be justified because it is not acceptable to the
Federal government. Level 3 is not satisfactory because it
would involve spending money for unwanted and unneeded water
uses, which alsc may not be technically attainable even
assuming the most thorough structural control. Conclusions
for each of the seven evaluation ¢riteria are presented
belows:

1. Level 3 would result in the greatest removal of
pollutants from area streams. However, this may
be for naught as water uses are not expected to
change and, even given the extreme structural
measures suggested, attainment of proposed State
standards may not be possible. This situation is
especially true for the proposed fecal coliform
and sediment standards, and certain proposed heavy
metals standards.

2. Level 3 would have higher technical reliability
than Levels 1 or 2 because structural controls
usually have a higher reliability than the manage-
ment controls called for in Level 2. Level 1
would have the lowest reliability because the
requirement for controls is based on discretion of
the Municipality in many cases, rather than uni-
form application.

3. The analysis indicates that Level 3 would be the
most costly, followed respectively by Levels 2 and
1.

4, Level 3 would have the severest adverse environ-
mental impact because of the amount of construc-
tion required. Level 2 would have the second
highest and Level 1 the least.

5. Social and economic impacts are related primarily
to cost, so Level 3 would have the most unfavor-
able impact. Of course, the amount pecple are
willing to pay for water quality improvements is
variable. What is important, though, is the fact
that additional tax dollars may be spent without
an increase in water uses. In this sense, Level 2
not only would have a lower dollar impact, but
also presents a lesser risk of wasteful expendi-
ture of tax monies. Under Level 1, socicecononmic
impact would remain at status quo.



Table 7-3
Summary Evaluation

(1)

Level 1 Level 2 Level 3

o Water Quality Impact 3 2 1
o Technical Reliability 3 2 1
o Monetary Cost 1 2 3
o Environmental Impact 1 2 3

o Social and Economic

Impact 1 2 3
o Implementability 3 1 2
o Public Acceptability 1 2 3
{1} Ranking 1, 2, and 3 where Number 1 is the most beneficial,

or favorable.



Level 2 would be the most implementable, as it
represents an intermediate approach. Level 1, the
current program, would probably be the most favored
locally, but the need to comply with the PL 92-500
criteria of "fishable/swimmable" waters by 1983,

as well as State requirements, would make long-term
implementation legally impossible. Level 3 is too
expensive, and the benefits too cloudy, for it to
be adopted locally.

Level 3 is publicly unacceptable due to cost and ,
environmental impact. In general, large expendi-
tures of funds to provide unwanted uses are not
acceptable in Anchorage.



Chapter 8
RECOMMENDED PLAN

The creeks and lakes in the Anchorage area are valuable
recreational resources. They attract Anchorage residents
and visitors who want to fish, boat, float, or just enjoy
the park areas lining their banks and shores. These recrea-
tional uses can be impaired or even eliminated by poor water
guality.

Current water quality, although it vioclates some of the
existing and proposed standards, appears to support the
existing recreational uses in the creeks and lakes. Through
the process described in Chapters 6 and 7, a water quality
management plan (termed Level 2) has been developed to
maintain current water quality and uses. This proposed
plan, summarized in this chapter, is divided into four
subplans, one for each of the four types of pollution
considered to be a threat to water quality in the Anchorage
area:

Urban runoff.

Erosion primarily from construction sites
Runoff and percolation from snow disposal sites
Failures of onsite wastewater disposal systens.
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Water guality modeling has predicted that these four
pollutant sources will degrade water quality by less then

10 percent in Chester Creek over the next couple of decades.
The situation is expected to be similar in Ship Creek and
Fish Creek, because of similar development patterns. In
contrast, water quality in Campbell Creek is expected to
degrade significantly because of rapid urbanization there;
the degradation may impair or eliminate some of the valuable
recreational uses in and along Campbell Creek. Thus, the
emphasis of the subplans is on maintenance of water gquality
and water uses in Campbell Creek.

Most of the elements of the subplans will be administered by
the Municipality through stronger, more explicit ordinances.
Because of this institutional arrangement, the elements of
the subplans, although designed to maintain water gquality in
Campbell Creek, will also be capable of maintaining or
improving the quality of other waters within the
Municipality's jurisdiction. In this sense, then, the water
quality management plan applies as much to Chester Creek, or
Ship Creek, or Fish Creek, as to Campbell Creek.



URBAN RUNOFF

The water quality in Campbell Creek and Chester Creek was
found to degrade as the creeks passed into and through the
urban and urbanizing areas. Urban runoff was identified as
a possible source of pollution contributing to this
degradation. Runoff from roads, parking lots, and other
impervious areas appeared to carry enough sediment, heavy
metals, and fecal coliform to cause violations of the water
quality criteria in the two creeks. Although water quality
data were too sparse in Ship Creek and Fish Creek to
confidently document water pollution or identfy sources,
urban runoff was expected to cause similar water quality
degradation in these creeks.

Urban runoff control studies have been conducted, to varying
detail, for all the major drainage basins in the Anchorage
area. The most detailed studies were conducted in Campbell
Creek, a developing basin just south of downtown Anchorage.
The emphasis was to develop a battery of generic preventive
controls to be applied there and in other developing areas
within the Municipality. The objective being to minimize
pollution from new development and to maintain the high
quality environment presently enjoyed by Anchorage
residents.

The Chester Creek basin received the second highest
consideration. The purpose of this analysis was to
complement the Campbell Creek basin study to determine
whether the controls found applicable for developing areas
also applied to more urbanized basins. Ship Creek, Fish
Creek, Lakes Hood and Spenard, and Knik Arm received only
cursory analysis as called for in the Municipality of
Anchorage work plan. They will be studied in more detail in
later analyses.

CAMPBELL CREEK

The urban runoff program developed for this basin consists
of the following eight components:

Storm water detention

Stream corridor protection

Streetsweeping

Control of untreated wastewater discharges
Paved roads and parking lots

Land use controls

Discharge/diversion of storm runoff

Water quality monitoring
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The purposes of these components are to control pollutants
at the source or to control them as they are being
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transported toward the creek. Some of the controls are
intended to be applied only in developing areas; these
controls include storm water detention, stream corridor
protection, land use controls, and discharge/diversion of
storm runoff. To apply them in already developed areas
appears to be excessively expensive and cause excessive
social impacts. The other componeénts can be applied effec~
tively in urbanized or urbanizing areas.

All of the eight components which constitute the urban
runoff program for Campbell Creek basin are extensions or
formalizations of programs and policies currently in effect
in the basin. The extensions or formalizations appear
necessary to maintain the high water quality in Campbell
Creek.

Storm Water Detention

One purpose here is to trap sediment and allow it to settle
out before entry into a stream or lake., A second purpose is
to reduce peak runoff, and thus the amount of sediment that
can be washed to natural waters. Since many other
pollutants adhere to sediment, its reduction is one of the
most effective strategies for protecting water quality.

Existing Subdivision Regulations, Standards for Special
Exceptions and Design Criteria and Improvement Standards
give the Municipality power to require adequate drainage
facilities that can provide for protection of environmental
quality. Each development is reviewed on a case by case
basis and contrels are recommended.

In past applications the primary emphasis was placed on
getting rid of storm water for drainage with little or no
emphasis on detention and water quality protection. More
recently, however, after increased recognition of the need
for controlling nonpoint sources of pollution the
Municipality has been placing a strong emphasis on storm
water detention. In several cases both detention ponds and
0il removal facilities have been required. The current
trend is to preplan for proper drainage facilities and
detention on a large scale, with developers paying their
proportionate share of the costs encountered. This has been
evidenced to a significant degree in the Campbell Creek
basin.

Recommendation. The foresight of the Department of Public
Works' staff is the principal reason that storm water
controls, such as detention, are receiving emphasis.
Although existing controls allow for environmental and water




quality considerations the degree to which these controls
are applied is now up to individual interpretation. A
change of staff could result in a program with a minimal
emphasis on water gquality protection., Therefore, it is
recommended that existing design criteria be amended to
include more emphasis on storm water detention and water
quality protection. This would provide guidance and policy
objectives in case of a change in staff,

Controls could include sedimentation-type detention ponds,
infiltration ponds, dry-wells, multiuse areas and the like.
The objective would be to assure that storm water was
detained either onsite, along the line, or at the outfall,
for a time sufficient to remove about 60 percent of the
sediment load. It is important that controls be flexible

S0 redundancies do not occur. For example, if provisions
for control are made onsite, the same storm water should not
again receive treatment at the point of discharge.

Analyses done by the U.S. Army Corps of Engineers found that
50 to 60 percent of the fine sediment found in the Anchorage
area settles out in 1 hour using a standard column test.
Therefore, a detention time of 2 hours should be sufficient

to routinely achieve the 60 percent reduction defined for
Level 2 under "Plan Strategies” in Chapter 6. (The 60 percent
reduction was determined through analysis of computer simu-
lated load productions from future land use. It was deter-
mined that maintenance of current water gquality would require
this degree of removal.)

Stream Corridor Protection

The existing linear park system described in Chapter 3 and
sponsored by the Department of Parks and Recreation, the
Standards for Planned Unit Development, and the Subdivision
Regulations and Flood Plain Regulations, generally assures
stream corridor protection. Open space adjacent to streams
and lakes provides a filter for surface runoff, protects the
water from siltation and helps maintain cool water temperature
by preserving overhanging wvegetation. The Department of
Parks and Recreation has also proposed a development plan
for the Campbell Creek linear park which includes a program
for bank stabilization and revegetation for erosion control.

Recommendations. This program calls for continuation of the
present stream corridor protection program with the
following additions:

o Restrict the stockpiling or storage of petroleum
and other hazardous products within 100 feet of
any water course to avoid the deleterious impact
of spills.



o) All inwater construction work should be discour-
aged. That which is unavoidable should be con-
ducted between 15 May and 1 July to avoid conflict
with spawning salmon. Disturbed stream banks
should be returned to a slope no greater than two
horizontal to one vertical with replacement of
natural vegetation.

o Any planned road crossing in the vicinity of
salmon spawning areas should be accomplished by
bridge wherever possible.

o] Any water appropriation project should include
3/16-inch mesh screens on suction pumps to prevent
entry of young salmon. In no cases should
barriers that impair salmon migration be placed
across the stream.

o Flood Plain Regulations should be amended so the
acquisition of a special flood hazard permit would
not be approved for any activities causing water
guality degradation or other environmental
hazards.

o Additions to the Little Campbell Creek linear park
system should be implemented. The minimum width
of the park should be 50 feet on either side of
the creek.

Streetsweeping

Chapter 3 presents a detailed overview of the current
streetsweeping program. The streetsweeping program is
adequate for its intended purpose--urban aesthetics.

Because so many of the Campbell Creek basin's streets either
have no curb and gutter or are unpaved, this control cannot
be justified solely for water gquality improvement. As an
additional consideration, the use of onsite detention
facilities (mentioned above) somewhat negates the need for
additional streetsweeping, as sediments from street surfaces
will be trapped in the ponds.

Recommendation. Existing streetsweeping programs are
certainly a benefit to water guality (especially the spring
cleanup program) and are endorsed by the 208 Plan. The
following recommendations have been made to supplement the
existing program:

o) Better enforcement of the existing parking
ordinance.
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o Better enforcement of litter ordinances to prevent
the raking of yard debris to the gutter.

Control of Untreated Wastewater Discharges

No point source discharges have been documented or authorized
in Campbell Creek. The absence of point sources is ocne

major reason why the creek's water quality is so high. The
purpose of this control is to assure that no point sources
are discharged to Campbell Creek in the future.

Control of discharges of untreated wastewater and other
pollutants to streams, lakes, streets, sidewalks, etc., is
provided by Wastewater Disposal Regulations, Section 15.65.020,
Prohibited Wastewater Discharges and Practices. Existing
regulations have no provision prohibiting the discharge of
point sources to area creeks.

Recommendations. Existing Wastewater Disposal Regulations
should be modified to prohibit discharge of any point

source, whether it be a sewage treatment plant outfall,
industrial discharge, etc., to fresh water streams and lakes

in the Anchorage area. Likewise, washing of trucks, facilities
and other machinery, such that discharges of the wastewater

to fresh water is inevitable, should be prohibited.

Prohibition of stream discharge will encourage discharges to
Cook Inlet where the dilution capacity is extensive. The
ability to discharge wastewater without injurious effects is
a4 resource opportunity which should not be overlooked.

Storm water discharges to the Creek and area lakes should be
considered on a case-by~case basis. The overall intent
being to reduce, by as much as possible, the impact of storm
sewer discharges. This regqulation should be supported by
the program for storm water detention previously mentioned.
In general major storm sewers should not discharge to the
Creek without abatement, usually a form of storm water
detention. However, the type of abatement could be at the
source, along the line, or at the point of discharge. 1In
some cases the incorporation of design features in storm
drainage facilities may eliminate the need for treatment at
the outfall. The overall objective would be to assure that
60 percent of the sediment load, on an overall basis, was
retained prior to entry to fresh water fisheries, such as
Campbell Creek, and area lakes.

This control would be administered on a commonsense basis.

It would be especially directed toward storm sewer outfalls
draining basins larger than 40 acres. Drainage basins

smaller than 40 acres with outfalls 12 inches or larger

would also be subject to control, but reviewed on a case-by-case
basis. To be realistic, the control would not be directed

at the single homesite but rather on a basin-wide basis,

with major new developments as the primary focus. Likewise,

the ordinance should be written with an exemption clause to
avoid redundant and/or unnecessary control,



Paved Roads and Parking Lots

The paving of roads would reduce the sediment loading to the
urban runoff treatment facilities recommended earlier. The
relationship between road condition and levels of urban

runoff pollution has been thoroughly studied. It has been
concluded that paved streets in poor condition generate

total solids loadings 2-1/2 times as great as streets in

good to excellent condition. Obviously, dirt streets contri-
bute even heavier loadings. Consequently, paving of streets
and parking lots should be encouraged to improve the operating
effectiveness of storm water conveyance and treatment facilities.
Maintenance costs of storm sewers and treatment facilities
would also be lessened, though not by enough to defray the
cost of road paving. Obviocusly, benefits such as urban
aesthetics and dust control in addition to water quality

must be considered in the decision to pave dirt roads. The
cost of paving dirt roads cannot be justified solely for

water quality improvement.

Municipality of Anchorage Subdivision Regulations reguire

all new developments in the urban and suburban portions of
the City to have paved streets. There is no provision for
paved parking lots, however. Areas with unpaved roads
(approximately 50 percent in the Campbell Creek basin) are
not legally required to pave their roads but can finance
improvements through formation of road improvements districts.

Recommendations. This plan calls for the continuation of
existing practices with the following additions:

o) The Municipality should strongly encourage the
paving and maintenance of all parking lots in
urban and suburban areas. Potholes should be
repaired on a yearly basis and surfaces sealed as
required to prevent the escape of sediments.

o The Municipality should strongly encourage paving
of all dirt roads in urban and suburban areas
through use of street improvement districts.

Land Use Controls

As discussed in Chapter 3 three land use controls affect
water quality in the Campbell Creek basin--(1) the Comprehen-
sive Plan, (2) Zoning Ordinance and (3) Subdivision Regulations.

Land use planning in the Campbell Creek basin, reported in

the Comprehensive Plan and other planning documents published
by the Municipality's Planning Department, has fostered high
instream water quality by calling for park land along Campbell
and Little Campbell Creeks, large lot zoning in the upper



reaches of Little Campbell Creek, and by designating park
land in the area of confluence between the North and South
Forks of Campbell Creek. It should also be noted that the
upper reaches of the Campbell Creek stream system will be
protected from development due to the recent acquisition by
the Municipality of the Campbell Air Strip Reserve land from
the Federal Govenment. This land has been dedicated as a
park and is therefore protected from development. The
impact of preserving the upper reaches of Campbell Creek is
very beneficial as this area is used by salmon for spawning.

Existing Subdivision Regulations call for "environmental
design"”, stating that lots should be designed to minimize
environmental impact. Although no criteria are recommended,
this policy sets the stage for requiring developers to build
projects which respond to water guality needs.

Recommendations. It is recommended that existing land use
policy, planning and control be continued by the same imple~
menting agencies with the following additions:

o] The Comprehensive Development Plan calls for
preservation of high quality wetlands and marshes
as open space. Presently, peat bogs and marshy
areas that drain to Campbell Creek and Little
Campbell Creek do not fall into the Plan's classifi-
cation for preservation as open space.

Because of the shortage of land in Anchorage and
high land costs, designation of all areas covered
by peat, as open space would be unrealistic. Maps
depicting peat bog areas are being developed as
part of the ongoing Coastal Zone Management Plan.
Peat bogs in the Campbell Creek basin are shown on
Figure 8~1. It is recommended that these areas be
given priority consideration in future open space
acquisition plans. Because of the high cost of
development, certain peat bog areas may have
marginal investment value, so acquisition may be
more reasonable in selected cases. This should be
investigated further in both the 208 Continuing
Planning Program and the Coastal Zone Management
Plan.

Secondly, developers should be encouraged to drain
peat bogs in a manner which is least injurious to
area streams. This should be investigated on a

case by case basis. When possible, surface drainage
discharges should occur during high stream flow
when dilution ratios are favorable. Land application
or discharge to infiltration areas should also be
given preference to direct stream discharge during
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low flow periods. If discharge to a sanitary
sewer, or a storm sewer which discharges to Cook
Inlet, is practical, it should be considered.
Drainage to known salmon spawning areas should be
avoided through any of the measures mentioned
above. The program for environmentally sound peat
bog development should be tied in with the "bonus
point" system discussed further below.

o It is recommended that the "bonus point" system in
the Zoning Ordinance be expanded to developments
outside of the central business district and be
used as an implementation tool for the "environ-
mental design" called for in existing Subdivision
Regulations. Developers should be allowed to
increase the intensity of land use by providing
amenities that enhance water quality. The concept
of onsite detention (so that peak runoff approxi-
mates predevelopment levels) should be especially
encouraged, as reducing the volume of runoff will
reduce the size and improve the efficiency of the
storm water treatment facilities recommended
earlier. Development of retention ponds and other
methods that avoid drainage to creeks and lakes in
peat bog areas should be strongly encouraged. The
bonus point system in peat bog areas is especially
critical, as it is not only important to water
quality, but it also will help developers defray
the high cost of water quality protection.

The methods used to reduce runoff should be up to
the discretion of the developer to foster creativity
and cost effectiveness. Examples include ocpen

space for infiltration, grading to reduce runoff,
permanent retention ponds, underground storage,
parking lot and rooftop detention, etc.

Discharge/Diversion of Storm Runoff

Presently, most of the Campbell Creek basin is without storm
sewers. Instead, storm drainage is provided by grass swales
and roadside ditches as shown on Figure 8-2. This same
practice is also found in most of the low density developments
in the urban study area. By contrast, the central business
district in the Ship Creek Basin and the surrounding develop-
ments have storm sewerage facilities.

Recommendations. In many areas in Anchorage storm sewers
equipped with provisions for deicing are the only viable
alternative. Use of open channels and ditches can result in
glaciation, a process where freezing restricts subsequent
flows, causing impoundment of water and flooding. However,
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use of swales and open ditches is practiced widely without
flooding problems. In fact, this is the rule rather than
the exception in the Campbell Creek basin.

Since swales and ditches promote infiltration and, when
compared to storm sewers, reduce peak runoff, continuation

of this practice is strongly recommended where practical.

Areas serviced by swales and ditches without severe drainage
problems should not be provided with storm sewers and new
developments should utilize swales and ditches to the extent
possible through provisions provided by Subdivision Regulations
and Design Criteria and Improvement Standards. Major

revisions of these regulations will not be required, they

only have to be interpreted with an emphasis toward water

guality.

Water Quality Monitoring

The existing water quality monitoring program in the Campbell
Creek basin is characterized by few sampling locations and
infrequent samplings. The surface water quality is routinely
monitored by the U.S. Geologic Survey (USGS) at three locations:

o North fork of Campbell Creek near Anchorage (#15274300)

o South fork of Campbell Creek at canyon mouth near
Anchorage (#15273900)

ol Campbell Creek near Spenard (#15274600)

The locations of these stations have been shown on Figure 5-1.
Water quality data published by USGS indicate that nc ground
water wells in the basin are routinely monitored. Changes A
second component of the monitoring program would be annual
sampling of the deep aquifer production wells and approximately
six shallow ground water wells to determine if ground water
quality is significantly degrading. The monitored shallow
ground water wells should be concentrated in areas of septic
tanks.

The third component, which is the monitdring of snowmelt and
storm water runoff, would be developed to obtain data to
evaluate the proposed control measures. The parameters
monitored in the runocff events would include at a minimum
those mentioned above. Locations of the runoff monitoring
stations would include the three mentioned above, as well as
at least two others which would be indices of water quality
in Campbell and Little Campbell Creeks as they enter urban
areas where controls have been implemented. If possible,

six events should be monitored, including two during snowmelt,
two during the summer period, and two in autumn. Six samples
or more per event may be necessary to accurately measure the
guality of runoff during the events.
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CHESTER CREEK BASIN

The eight urban runoff controls discussed for Campbell

Creek are also generally applicable to Chester Creek. The
storm water detention ordinance will be applied to major new
developments. It does not appear justifiable to make this
requirement retroactive to existing subdivisions. However,

if a new detention facility were being built and incorporation
of an existing subdivision was possible, this should be

done.

The Chester Creek linear park provides stream corridor
protection; the park is complete so additional land acquisi-
tions are unneccessary. Like Campbell Creek, the recommenda-
tion for "control of untreated wastewater discharges" prohibit-
ing discharges of point sources to Chester Creek is suggested.
New development in Chester Creek would be subject to the

same land use controls suggested for Campbell Creek. A
similar water quality monitoring program is also recommended.

The only controls that are markedly different for Chester
Creek are streetsweeping and catch basin maintenance.

Streetsweeping

Streetsweeping is potentially more effective in Chester
Creek than in the Campbell Creek basin, because of the much
higher percentage of paved amd guttered roads. Under the
current practice all land uses are swept about once to four
times per month. An increase in sweeping frequency should
be considered for all developed land uses, with special
emphasis placed on the most heavily traveled roads which
have curb and gutter. Industrial and commercial areas
should also receive priority. The intial objective would be
to make sure that sweeping dollars were being spent in the
areas contributing the most significant pollution loads.

Use of existing equipment is recommended. After the results
from the water quality monitoring program are available an
overall increase in streetsweeping may be justified. Modelling
has indicated that this control would achieve the greatest
benefit during the driest months of the rainfall period
(i.e., June and July). This control would probably have an
insignificant impact on pollutant concentrations during
snowmelt, because the sweeping program does not usually
commence until after this period.

Catch Basin Maintenance

This control calls for increasing the priority of catch

basin inspection and cleaning to the same level of importance
as streetsweeping. That is control should be geared to the
dirtiest land uses. Priority should be given in relation



to intensity or density of use. The objective is to reduce
the transport of solids to the creek during rainfall runoff
events. Up to a ton of organic matter can accumulate in a
standard catch basin.

SHIP CREEK BASIN

The general control program recommended for Campbell and
Chester Creeks is also applicable for Ship Creek. Storm
water detention will be required for new developments as
will the land use controls recommended earlier. The use of
the stream for point source discharges will be prohibited.
Water quality monitoring is also needed. Paving of dirt
roads and parking lots is endorsed by the 208 plan, but its
cost cannot be justified from a water quality standpoint
alone.

Controls meriting special emphasis are discussed below.

Stream Corridor Protection

The proposal to establish a recreational corridor and
bikeway/pedestrian path along Ship Creek (recently described

in the Municipality's Ship Creek Recreational Resources

Plan) should be implemented. From a water quality perspective,
these greenways are valuable buffer and filtration =zones.

They have been applied to the Chester and Campbell Creek
basins, providing Anchorage residents with unique recreational
and transportation opportunities on a scale virtually unmatched
by other cities of its size.

Fort Richardson Detention Pond

This control will be required only in Subdivision I (shown
on Figure 8~3), which is under the jurisdiction of the U.S.
Army (Fort Richardson) and cannot be integrated into the
same areawide strategy designed for implementation within
the Municipality's jurisdiction. A single, structural
control measure is recommended for serious consideration. A
retention/settling basin near the Fort Richardson power
plant could collect surface runoff before it discharges into
Ship Creek. An oil and grease separating device located at
the basin's outlet weir is also recommended. The objectives
of this basin would be to reduce solids concentration in
runoff by simple settling mechanisms, remove most of the oil
and grease, and attenuate the peak rate of discharge to Ship
Creek.

Discharge/Diversion

This control will be limited to Subdivisions III and IV (see
Figure 8-3) which constitute the lower Ship Creek Basin,
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bordered by Elmendorf Air Force Base on the north and commer-
cial and industrial districts of Anchorage on the south.

A structural measure that should be considered in the 208
Continuing Planning Program is the construction of parallel
storm sewers, one on each side of the creek. Each interceptor
would be roughly 2~-1/2 miles long, and receive flow along
its length from smaller connecting storm sewers and inlets.
. The outfalls would be near the mouth of Ship Creek. The
size of the interceptors would be relatively small, due to
the relatively small drainage area. A likely route for the
north interceptor would be along Post and Whitney Roads.

The south interceptor could be located along Viking Drive
for much of its length or be located beneath the proposed
bike path. The feasibility of this strategy cannot be
determined until futher data are available through the
proposed monitoring program. Inasmuch as observed salmon
counts have increased in recent years, as presented earlier,
it seems doubtful this measure will be required. However,
should there be significant changes in the tributary land
use in the future, this alternative may then be required.

In addition the feasibility of this tentative recommendation
is based on the assumption that, within the planning period
of this study (1977-2000), streets in the lower Ship Creek
basin will be paved and some type of drainage system will be
required. If the interceptors' construction were one element
within a larger program to provide paved streets, curbs,
gutters, and storm sewers, the incremental costs would be
reasonable,

FISH CREEK BASIN

The general control program recommended for Campbell Creek
will also apply to the Fish Creek basin. Land use controls
should encourage storm water detention and environmental
design and the discharge of municipal or industrial point
sources to Fish Creek should be prohibited.

Both available data and field observations of Fish Creek
support the opinion that a purposeful, and probably costly,
control program may be necessary to adeguately deal with the
current and anticipated water guality problems. The creek
is readily accessible to many Anchorage residents, a fact
which adds to its potential amenity value. However, this
accessibility transforms the high bacterial levels into a
potential public health hazard.

The choices for dealing with this problem are difficult
because the sources of pollution are only suspected. The
stream shows general degradation associated with urban
development, the most obvious being enclosure in pipe and
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channelization. High fecal coliform counts during low flow
periods suggest that a major pollution source is exfiltration
from the sanitary sewer that parallels the creek. A general
lack of storm sewers suggests that urban runcff cannot, by
way of comparison, be a signficant water guality problem.

Although support data are scarce, it is evident that recommen-
dation of a costly structural control program for control of
urban runoff would be irresponsible until the integrity of

the interceptor sanitary sewer which parallels Fish Creek is
determined. This information should be developed during the
ongoing 201 (MAUS) Study. If the sewer is determined to be
the most significant pollution source, then its reparation
combined with the general urban runoff control program
referred to earlier would be sufficient to protect desired
water uses.

LAKES HOOD AND SPENARD

It is recommended that the Muncipality encourage the State
Department of Transportation (who has jurisdiction over this
water body) to define the suitable protected uses, conduct a
water quality monitoring program, and enforce the use(s) and
quality standards stipulated. Until this recommendation is
executed, the Municipality is advised to restrict contact
recreation activities in either lake, despite the fact that
such a policy would be unpopular during warm weather.

KNIX ARM

On the basis of recent biological investigations sponsored

by the Alaska District, it is felt that direct discharge of
urban runoff into Knik Arm does not currently constitute a
problem. The recent Congressional waiving of the requirement
for secondary treatment for Anchorage's sanitary sewage
supports this viewpoint.

SOIL EROSION AND SEDIMENT CONTROL

Erosion rates are generally low in Anchorage for three
reasons. First, large rainfalls are infrequent and usually
of low intensity. Second, the ground is partially frozen
during spring runoff and retards erosion. Finally, the
natural vegetative cover is thick and uniform, and therefore
stabilizes the land. Most of the erosion that does occur in
the Anchorage area is associated with construction activities.
Construction site erosion is particularly widespread in the
Campbell Creek basin, where new development is most intense.

As referenced in Chapter 3, existing Subdivision Regulations
require soil erosion plans at the discretion of the Public
Works Department. However, no specific performance criteria
are recommended.
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Recommendation. A chapter on ercsion and sediment control

at construction sites is recommended for addition to the
existing Department of Public Works' Design Criteria and
Improvement Standards. This chapter is included in Appendix B.
The chapter has been drafted by staff of the Department of
Public Works during the course of this 208 study and will be
presented te the assembly for approval within the next year.
Upon approval, the provisions called for in the chapter will
be implemented for all new construction sites. The program
described in Appendix B is expected to reduce erosion from
construction sites to levels necessary to protect the current
uses of the creeks and lakes.

The chapter recommends that existing controls for construc-
tion site runcff be supplemented by the following:

o) ‘All construction drawings should include proposed
drainage patterns during actual ¢construction
periods as well as the permanent drainage plan.
Standard details for temporary structural measures
for erosion and sediment control should be shown
on the drawings as applicable. Access to and from
the construction site onto paved public roads
should be clearly shown or noted on the drawings.

o] Specifications and contract documents should
include erosion and sedimentation management
during construction. Contractors should be held
responsible for erosion and sedimentation control;
the Engineer must be given the responsibility for
erosion and sediment management and planning.
Items such as dust control, soil tracking onto
paved public roads, and proper loading and main-
tenance of dump and gravel trucks should be clearly
pointed out in the specifications and contract
documents.

o} Provisions outlining the responsibility for erosion
and sediment control should be included in the
subdivision regulations and reflected in subdivision
agreements in compliance with the erosion and
sediment control ordinance.

o Soil loss from developing areas should not exceed
15 tons per acre per year. This is the criterion
used in some states where conditions are similar
to Alaska:; however, it is a tentative limit and
will be adjusted for Anchorage and vicinity on a
local basis as more information becomes available.
Soil loss should be determined by the USLE method
until the SAM and ETD simulation system is verified
and calibrated.



o Sediment basins or other appropriate controls should
be constructed temporarily at the construction
site as applicable, and at all discharge points to
the natural streams. Sediment basins should be
provided for all storm water discharge points to
natural streams and lakes where necessary. This
requirement calls for additional funding in order
to accomplish these goals. Sediment basins should
be designed to handle loads as determined by the
USLE method or the ETD simulation system with a
life expectancy to be determined by field conditions,
zoning classification and growth potential of the
drainage basin. Maintenance of sediment basins
should be scheduled when 60 percent of total
capacity of the basin is extrapolated.

These policies would be implemented through specific design
criteria included in Appendix B.

SNOW DISPOSAL

The limited water quality data collected during snowmelt did
not conclusively link runoff from snow disposal sites to
instream violations of the water quality criteria or
standards. However, waste snow collected at five dump sites
exhibited the following characteristics:

o Total dissolved solids concentrations which
exceeded the criteria for drinking water and
aquatic life,

o Ircen and lead concentrations which axceeded the
criteria for drinking water and agquatic life.

o Concentrations of oil and grease up to 710 mg.

Thus, the apparent lack of pollution attributed to snow
disposal sites may be a result of the absence of data to
document it,

The present approach is to select snow disposal sites on a
trial-and-error basis. This approach has led to many public
complaints and the eventual abandonment of several sites for
environmental and other reasons. '

Recommendations. No structural controls can be recommended
for any existing snow disposal sites in the absence of
documented water quality problems attributable to runoff or
percolation from the sites. The structural controls have
costs which would be considered excessively high unless
serious water quality problems can be identified., Except
for Federal limitations on unleaded gasoline and miles per




gallon, implementation of nonstructural controls is also
not recommended because of social inconveniences and high
costs. The unleaded gasoline alternative is being be imple-
mented at the Federal level.

A Management subplan is recommended to assess the impact of
existing snow disposal sites on ground and surface water
quality and to reduce the potential for pollution from
future sites by formalizing the site selection process.

In addition to the water quality monitoring program described
in the earlier section on "Urban Runoff," a 2-year intensive
water guality monitoring program should be initiated to
define whether or not water quality problems related to snow
disposal sites actually exist. The shallow ground water
agquifer should be monitored in the vicinity of at least two
sites. The best sites appear to be Spar Road (Site 9 on
Figure 8-4) and San Roberto Avenue (Site 17), because some
data have already been collected at these sites. One well
should be located upgradient from each site, and at least
four wells should be located downgradient within 1,000 feet
of the site. Parameters to be monitored should include at a
minimum total dissolved solids or specific conductance,
lead, and iron, which have been found in this study to
violate the water guality criteria. Chloride could also be
monitored as a tracer. The recommended monitoring frequency
is once every 2 weeks; this frequency should be reviewed in
light of the data collected early in the program.

One monitoring well at each site should also be

placed through the Bootlegger clay into the confined aquifer
cased through the shallow aquifer. The locations should be
downgradient of the sites and in close proximity to the
shallow monitoring wells. Specific conductance, lead, and
iron should be monitored at these wells.

The quality of waste snow and surface runcff should also be
monitored at these two sites. The parameters and frequencies
would be the same as in the ground water monitoring program.

The potential for water pollution from future snow disposal
sites can be minimized by selection of future sites through
the evaluation screening system developed in an earlier
section of this report and presented in Appendix C. This

and

system identifies the major technical, social, and environmental

factors that should be considered in the selection of future
sites. Consistent application of the system will result in
better sites for snow disposal, probably fewer public complai
concerning snow disposal, and more defensible sites in the
face of any public complaints.
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ONSITE WASTEWATER DISPOSAL REQUIREMENTS

The existing program consists of (1) permits and inspection,
(2) design criteria, (3) permits for installers and septage
haulers, (4) approval by lending institutions, (5) public
education, (6) provisions for alternative systems, and

(7) requires connection to sanitary sewers. The program is
considered strong; however, improvements are needed to
correct older failing systems, provide for better maintenance
and assure proper installation. Also, many current practices
have to be formalized to assure continued uniform application.

Recommendations. The existing program should be supplemented
through addition of the controls listed below. These controls
should only be exercised in areas where sanitary sewers are
not planned for the future.

o] Comprehensive Sanitary Survey. In order to identify
the location, age, type and working condition of
all onsite systems, a Comprehensive Sanitary
Survey should be conducted., For those systems
built before 1968 and without a permit, a soils
test should be performed to determine if the
system was properly designed. Determination of
whether expansions to the house have resulted in
an undersized system should be made. It is suggested
that questionnaires similar to Figqure 8-5 be
used. The data obtained from the questionnaire
should be verified and selected well water samples
taken. Houses that should be using sanitary sewer
services, and are not, should be reguired to hook
up to the sanitary sewer. Any homes serviced by
cesspools or failed systems should be required to
upgrade their systems.

o Computerization of Onsite System Data. The useful~
ness of the Comprehensive Sanitary Survey can be
significantly reduced if the data collected cannot
be easily assessed or correlated to other existing
data. Presently, it is a very time-consuming task
to locate onsite system permits, complaint reports,
modifications to systems, soils data, well water
samples and other such information for a home,
subdivision or selected area of the Municipality.
If this data and the results of the Comprehensive
Sanitary Survey were input to an accessible and
responsive central data system that would be easy
to cross reference, a much more effective, stronger
and receptive management system would be possible.
Due to the vast amount of existing data and the
new data to be generated by the Comprehensive




11,

t2.

13,

14,

15,

16.

17.

18.

19,

Name of resident:

Address and/or Location:

Phone Number:

Structure Number: Date:

Approximately how old is your house?

How many bedrooms are in the house? one two
three four or more
Bow many pecple live in your house? one two
or three four or five six or seven
eight or more
Do you have a washing machine, dishwasher, or garbage
disposal?
What kind of water supply do you use? If a well, how
deep is your well? public water supply
deep well shallow well dug well
surface supply none

Do you use public sanitary sewer, a septic tank, privy.
cesspocl, or some other kind of facility?

If a septic tank, do you use a seepage pit,
a seepage trench, a drainfield, don't know.

On the back, would you draw a rough of your lot indica-
ting location of house, sewage disposal system from the
house and the well.

As best you can recall, has your sink or toilet drained

slowly in the past several years? yes no.
gxplain
Does your yard pond water after heavy rains? yes

no. Explain

If yes to guestion 13, how long does the water stay?
one day several days week or more.

Do you sSee water above your drainfield during heavy
rains? yes no. Explain

Does water (perhaps foul smelling) occasionally seep
from the drainfield to the surface? yes
no. Explain

#ave you had problems with your sewage system .in the
past several years that required your attention?
yes no. Explain

Has your septic tank been pumped out in the last year?
yes no. Has it ever been pumped out?

yes no. How often is it pumped?

Has anyone in the neighborhood had problems with their
septic systems? Explain

Figure 8-5 CHzM
Suggested Comprehensive Sanitary Survey =

Questionnaire to Mail to Occupants of Homes




Sanitary Survey, a computerized system is the most
feasible means to accomplish this centralization.
Discussions with DHEP have shown a strong desire

for such a system and a willingness to gather all
available scils and ground water data from other
departments within the Municipality to aid DHEP in
determining the suitability of an area for onsite
soil absorption systems. A computerized system
could become the key to other management alternatives
that will be discussed subsequently.

Certification of Soils Technicians. The purpose

of this control is to assure that all those involved
with soils testing would be qualified. To become
certified it would be necessary to pass a test
developed by local soil scientists and engineers

and administered by DHEP. Recertification would

be required every three years. Certification

would be suspended for incompetence.

Increased Inspection During Construction. Numerous
reports recommended three inspections of onsite
systems during their construction. Two of these
inspections are currently being made. The third
inspection should be done after the septic system

has been backfilled and the house is nearly completed.
Its purpose 1s to verify that heavy construction
machinery has not compacted the soils of the

drainage system.

Voluntary Maintenance. This is to consist of an
annual post card or letter informing homeowners

that they have an onsite system, that it requires
maintenance, and that it should be pumped if they
have had trouble with they system or it it has not
been pumped within the past two years. DHEP
currently has a leaflet titled "Care and Maintenance
of Sewage Disposal Systems" that could be sent

along with the annual reminder. With the computerized
system discussed previously, this program could

also serve to inform those people who have dual
absorption fields when it is time to switch fields.
Homes or areas that have chronic problems could be
listed for special followup phone calls or visits.

Continued Inspection. Inasmuch as the voluntary
malntenance program would not afford the opportunity
for periodic inspections of existing systems it is
recommended that each system be inspected once

every five or six years. recommended. This would
provide information regarding failures of systems
and would prevent the necessity of conducting
repeated Comprehensive Sanitary Surveys. Data




gathered from this program and the Comprehensive
Sanitary Survey could be used as a guide in estab-
lishing priorities for sanitary sewer expansion.
Priority for expanded sewer service should be
given to those areas with the highest density of
failing onsite systems and thus reduce the chance
for environmental degradation of the area's waters.

Dual Absorption Systems. It is recommended that
dual absorption systems with a flow diversion
valve be required for future onsite soil absorption
systems where installation of sanitary sewers is
not imminent. The dual absorption system allows
one drainage system to recover while the other is
in use. This provides better treatment of the
wastewater and significantly reduces the chances
of failure due.to clogged soils hindering drainage
of the septic tank effluent. Dual absorption
systems are required in other parts of the country
and have been highly successful. Fairfax County,
Virginia estimates septic tank system lifetimes of
fifty years or more using dual absorption systems.

In order for this type of system to be successful,
the drainage systems must be alternated, preferably
annually. Homeowners could be reminded to switch
drainage systems as part of the maintenance or
public education programs previously discussed.

DHEP Approval for Title Transfers. Under current
practices, DHEP approval is necessary for all home
loans. This is due to DHEP's strong interest in
public health and environmental quality; it is not
a statutory requirement. By making DHEP approval
required for all title transfers of homes using
onsite systems, a built-in inspection and review
process would be accomplished. This would allow
DHEP to ensure that homes that are sold without
loans, or with loans that might not otherwise be
submitted to their review have a properly operating
onsite sewage system. With an average turnover
rate of approximately every three years, this
would be an excellent quality control program and
would take care of the majority of the workload
required by the previously recommended inspection
program. Once again, a computerized data system
would be an invaluable aid for this program.

Water Conservation. Reducing the volume of water
that an onsite system has to treat will reduce the
possibility that the system will fail. Many water
saving devices are available and more are currently
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being designed. A major water conservation practice
particularly applicable to the Anchorage area is
the use of electric tape to heat water pipes or
water pipes that are otherwise electrically heated
to keep them from freezing. The common practice

of constantly running a faucet to keep pipes from
freezing not only wastes valuable water supplies,
but also can quite easily hydraulically overload

an onsite soil absorption system. Consideration
should be given to requiring all new houses to use
either electric tape or heated pipes. The same
requirement should be made for existing houses

with failed onsite systems if hydraulic overloading
is a potential cause of a failure.

Formation of DHEP Operating Procedure. Many
current practlces are carried out because of the
Department's high level of dedication and interest
in preserving water quality and public health in
the Anchorage area. With a change in personnel or
emphasis within DHEP, many of these practices
could be discontinued. Departmental operating
procedures or regulations should be prepared to
ensure that current beneficial practices are
continued and documented.

Public Education. A more comprehensive public
education program needs to be carried out. The
program should initially be very intensive, using
newspaper, radio, and TV news reports to explain
how an onsite system works, what can cause it to
fail, how to recognize a failure, how to avoid
failures, and how to reach DHEP if a homeowner
suspects he is having problems. Followup newspaper
articles and letters mailed to homes with onsite
systems should explain DHEP regulations and policies.
This should stress that DHEP is trying to help the
homeowners and not harass them. DHEP has already
done a very good job in obtaining public confidence.
The followup educational program should discuss

the above plus ways of reducing water usage,

organic loadings, the potentially severe problems

of discharging grease into the system, the need to
expand the system if the house has expanded, and
changes to DHEP requlations or policies. The
fellowup and initial campaigns should be informative,
understandable by the layman, and as entertaining

as possible. The followup program could easily be
incorporated with the maintenance program previocusly
discussed.




Development of a Septic Suitability Map. A detailed
map showing the opportunity and hazard areas for
septic tanks should be developed as funds become
available. It should be used as a long range
planning test to prioritize installation of sanitary
sewers and for land use planning.

EPA 201 Facilities Plan. The Clean Water Act
Amendments of 1977 provide up to 75 percent funding
for correction of failed onsite wastewater disposal
systems, though the 201 Facilities Planning process.
The Muncipality of Anchorage should should investi-
gate their eligibility for this funding, as one
alternative for correcting deficient septic tanks.
It should be recognized that acceptance of these
funds would require the Municipality or a new
special district to oversee operation and management
of the required systems.
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Chapter 9
PLAN MANAGEMENT AND IMPLEMENTATICN

This section discusses the institutional capability of
existing management agencies to carry out the recommended
plan, the environmental impacts and methods of mitigation,
and an implementation schedule for the water pollution
control measures.

INSTITUTIONAL ARRANGEMENTS

The proposed plan has been built from existing ordinances
and programs, all of which are now administered by the
Municipality of Anchorage. In most cases, it formalizes and
somewhat improves practices now in effect. WNo significant
management or institutional modifications are required.
Departments and agencies that are currently responsible will
continue to manage the same (albeit slightly amended in some
cases) programs in the future.

The Municipality of Anchorage 208 Work Plan, in essence,
defined the management structure at the initiation of the
208 program. Page 38 of the Work Plan states:

"It is anticipated that three departments within the
municipal government will be responsible for implementing
and accomplishing solutions proposed: the Department

of Public Works, the Department of Planning, and the
Department of Health and Environmental Protection. The
Department of Health and Environmental Protection will
have the responsibility for monitoring water quality
problem areas and evaluating the improvements resulting
from implementation of solutions. They will have the
long-term responsibility of monitoring conformance to
new regulations and development criteria. The Planning
Department will have the responsibility for drafting
ordinances and amending existing subdivision regulations
and land use plans, where necessary. The Public Works
Department will be responsible for implementing modified
operational procedures and design regulations, administer-
ing capital improvement programs to correct existing
problems and reviewing proposed development plans for
private lands and by other agencies. They will be
responsible for development of technical design guide-
lines and technical portions of the ordinances developed
by the Planning Department."



A more detailed discussion of the responsibility of each of
the aforementioned agencies in implementing and administering
the plan is presented below.

DEPARTMENT OF PUBLIC WORKS

As shown on Table 9-1, the Department of Public Works will
be the major actor in the implementation of 208 controls.
Regarding urban runoff, the Department will have prime
responsibility for enforcing storm water detention require-
ments, regulating instream construction activities and
reviewing plats for stream corridor protection, enforcing
ordinances which affect streetsweeping, and managing all
facets of street maintenance. In the latter, Public Works
will be assisted by the State of Alaska. (The State is
obviously responsible for cleaning and maintaining State-owned
roadways.} Public Works will also regulate development of
peat bog areas. It will review specifications and drawings
and provide consultation to the developer on measures to
mitigate potential water quality impacts, i.e., staging
discharges during high flow, etc.

Public Works will also have primary responsibility for
administering and enforcing, through inspection, the proposed
soil erosion and sediment control requirements. Lastly, it
will continue to play the major role in existing snow
disposal operations and will be the lead agency for selection
of future snow disposal sites.

DEPARTMENT OF PLANNING

A major responsibility of the Department of Planning will be
administration and enforcement of land use controls. This
will include enforcing measures which alleviate land use
impact on stream corridor areas and protect environmentally
sensitive areas. This Department will also administer the
"bonus point" system and the requirements for environmental
design. Inasmuch as these elements are directed toward
water quality and the reduction of runoff, coordination with
the Department of Public Works is implied. The Planning
Department will play a support role in assisting the Depart-
ment of Public Works in identification of suitable future
snow disposal sites. The Department of Planning will also
be responsible for continued planning efforts associated
with the 208 program. This will involve assurance that the
plan is constantly updated to respond to local developmental
changes, to provide coordination between land use planning
and water quality management, and to coordinate the 208 plan
with other planning activities. Coordination of 208 and
Coastal Zone Management planning is an obvious example.



DEPARTMENT OF HEALTH AND ENVIRONMENTAL PROTECTION

As evident from Table 9-1, this Department's role will be in
water quality monitoring and the control of onsite wastewater
disposal. The Department will be responsible for issuing
permits for onsite wastewater disposal systems, controlling
the location of such systems, setting design criteria,
inspection during installation to ensure conformance with
criteria, and assuring that failed systems are repaired.

The Department will also continue to provide information on
the operation and management of all forms of individual
treatment.

This agency will work closely with the U.S.G.S. in all
monitoring efforts and will be responsible for compilation
of data and its dissemination to other departments and
agencies for planning and enforcement purposes.

CORPS OF ENGINEERS

The Corps of Engineers has taken an active part in the 208
planning program. They have provided analysis of water
guality problems resulting from urban runoff and recommended
controls for the urban portion of the study area. They are
also developing the 201 facility plan, which is better known
as the Metropolitan Anchorage Urban Study (MAUS).

The Corps of Engineers will continue to assist in the adminis-
tration and planning for floodplain regulations and will act
as a consultant for solving future urban runoff and snow
disposal problems. The Corps, however, will not be directly
responsible for administering or enforcing any of the controls
recommended in this plan.

STATE OF ALASKA

There appears to be a disparity between proposed State
standards for existing water uses in the Anchorage area and
the level of water guality actually needed to accommodate
those uses. The State is to work with the Municipality of
Anchorage in developing mutually acceptable water dquality
standards. By Federal mandate, these standards have to be
reviewed once every 3 years. The proposed monitoring program
will provide a better data base from which to assess the
effectiveness of proposed contrels to achieve the water
quality standards, as well as the adequacy of standards for
protecting water uses. The success of the plan will be
dependent upon the close working relationship between the
State and the Municipality to assure maintenance of the
highest p0551ble water quality while at the same time avoiding
adverse economic impact.



UNITED STATES GEOLOGIC SURVEY

This agency is to assist the Department of Health and Environe
mental Protection in the proposed water guality monitoring
programs. Presently, the U.S.G.S. is responsible for virtually
all of the water guality data collected in the Anchorage

area,

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

This agency will function as a monitor and consultant,

rather than as an administrator and manager. Therefore, it
does not appear as a management agency on Table 9-1. However,
the agency will play an important role in future water
quality management by reviewing water guality planning
activities and making recommendations for technical improve=
ments. It will also play the important role of providing
funds for continuing planning and implemention of water
pollution controls in the Anchorage area.

ENVIRONMENTAL IMPACTS AND MITIGATION

All of the controls recommended for the 208 plan have been
subjected to environmental screening, and adverse impacts
appear to be minimal (See Appendix D). However, it is an
important part of any management plan to provide mitigation
for its associated adverse environmental impacts. Anticipated
environmental impacts are discussed below for both the

natural and manmade environments.

NATURAL ENVIRONMENT

Air Quality

In general, the 208 plan will have little impact on air
quality. About the only beneficial impact would be that the
requirements for the erosion control plans and additional
paving of parking lots and roadways would reduce the level
of fugitive dust. It is also possible that implementation
of improved septic tank controls could reduce possible odors
from failing systems. In contrast, stagnant water trapped
in onsite detention basins could cause local odor problems.
During dry periods, sediments that have been retained in the
basins could also cause fugitive dust problems during windy
periods.

Mitigation. Frequent maintenance of detention basins is the
most important mitigating measure. The basins should be
thoroughly cleaned after breakup and at least bimonthly
thereafter until October.




Topography

Obviously, implementation of the 208 program will have no

marked effect on topography in the Anchorage area. On the

other hand, the program could have a slight benefit with

respect to topography. This will result if natural topographic
features are incorporated into the design of future subdivisions.
For example, natural topography could be used in plans to
minimize runoff. Conversely, topographic alterations will

be necessary to retain runoff on unfavorably sloped sites.

Mitigation. WNatural topographic features and natural drainage
patterns should be used to the extent possible for onsite
detention. Use of structural detentions such as storm

sewers should be minimized in all cases.

Soil and Geology

The most obvious impact the 208 program would have on this
environmental feature is reduction of soil erosion. The
recommended criteria would limit soil losses to 15 tons per
acre per year, Given a no control situation, erosion from
construction sites can be 10 times this amount or more. A
second beneficial impact is that stream corridor protection
will reduce streambank erosion. This will result principally
from the maintenance of streamside vegetation and reductions
in peak flow. The amount of benefit received cannot be
quantified at this time, however. :

The requirement for dual soil absorption systems, surcharging
of peat bogs, and paving of parking lots and roadways will
increase the local demand for sand and gravel and for clean
fill. Presently, sand and gravel are in short supply in the
Anchorage area. As a result of the aforementioned requirements,
the price of this resource will certainly escalate. In
addition, the possibility of adverse environmental impacts
realized at the site of extraction can be anticipated. The
severity of this impact cannot be assessed until the location
of potential sand and gravel mining is identified.

Mitigation. The Municipality should identify readily extract-
able sand and gravel resources to anticipate increased
demands. The sites should preferably be in areas that
minimize environmental impacts, while at the same time be
within reasonable transport distances to Anchorage. During
any periods of shortage, requirements deserving highest
priority should be identified.

Vegetation and wildlife

Vegetation and wildlife should benefit from implementation
of the 208 program. Preservation of the creek corridor



areas as linear parks would not only retain streamside
flora, but it would also provide refuge for small birds and
animals. Likewise, additional emphasis on erosion control
will result in prompt revegetation. However, seeding of
barren dirt areas would have more of an aesthetic impact
than impact on vegetation. Thirdly, the extension of the
"bonus point" system and the requirement for the environmental
design, coupled with the requirements for onsite detention,
could lead to more innovative site plans emphasizing natural
vegetation. Retention of vegetation for onsite detention is
certainly more economical than provision of structural
facilities.

The only possible negative impact any of the 208 elements

would have on vegetation is the recommendation of using peat
bogs as snow disposal sites. This use may result in destruction
of the vegetation species (none are "rare or endangered"
species) found in the affected peat bogs. Such destruction
would only occur in disposal areas used for disposal of snow
from heavily traveled areas, such as downtown, where large
quantities of sand are used. Waste snow from residential

areas has little sand and other debris and has been found to
have no noticeable impact on vegetation.

Mitigation. Review of all site plans in the Anchorage area
should place high emphasis on maintenance of existing vegetation.
The "bonus point" system should be used as an incentive for
retaining natural vegetation for drainage contreol. Regarding
vegetative damage in peat bog areas, emphasis should be

placed on obtaining the most environmentally insignificant
sites for snow disposal. During the site selection process,
it is recommended that biologists be retained on the selection
team.

baesthetics

Inasmuch as the 208 program has been devised to reduce
pollution problems in the Anchorage area, an overall improve-
ment in local aesthetics is implied. Improved streetsweeping
and litter controls will provide an obvious benefit to urban
zesthetics. Likewise, the recommendation for additional
linear parks, paving of dirt roads and parking lots, and
erosion control at construction sites will undoubtedly have

a positive visual impact. In addition, use of the "bonus
point" system to retain natural vegetation and encourage
innovative site planning will also have a beneficial impact
on urban aesthetics. Adoption of the recommended site
selection criteria for snow disposal sites will result in
selection of the most aesthetically acceptable sites for

this purpose.



The only negative visual impact associated with the 208
program is the possible impact of poorly maintained detention
basins. As mentioned previously, these basins can retain
ponded stagnant water if not cleaned on a regular basis. In
some cases, this can be visually unpleasing, and in others,
result in the propagation of nuisance insects. If the ponds
are deep, they may pose a danger to neighborhood children.

Mitigation. Storm water detention ponds, where required,
should be cleaned on a regular basis as mentioned earlier.
They should also be designed to drain dry (unless a permanent
pond is desired) and to be easily accessible for cleaning.

If a permanent pond is desired, it should be designed with
sufficient capacity to provide long-term storage of sediments
without visual disamenity. It should also have sufficient
dilution capacity so as to maintain a reasonable water
quality even after receipt of urban runoff. 1In all cases

the ponds should be designed in harmony with their surrounding
environment, with maximum use of screening and natural
vegetation. It is also suggested to use open recreation
fields for detention purposes. When not inundated, these
areas can be used as playing fields and as open space.

Water Quality

The proposed 208 program has been devised to maintain local
water uses and to fulfill the Federal requirements of
fishable/swimmable waters by 1983, where attainable. However
the plan will not fulfill proposed State water quality
standards, most notably for fecal coliform. Consequently,
water guality may not accommodate certain water uses, the
most significant being drinking water, as a result of implemen-
tation of the proposed 208 plan. The other less significant
water uses not specifically protected by the proposed plan
include fresh water supply for aquaculture, industrial uses,
and culinary and food processing. It is important to note,
however, that none of these uses are now experienced in any
of the streams in the immediate project area.

The nonpoint source water pollution problem in the Anchorage
area still is not fully understood in some aspects. It is
possible that the recommendations that have been made for
the proposed program will not meet the fishable/swimmable
objectives. However, there is no evidence at this time to
suggest that this would be the case. As a response to these
uncertainties, an aggressive water quality monitoring
program has been suggested to test plan performance.

Mitigation. Under Federal law, water quality standards are
reviewed every 3 vears. If it is found that the water
quality standards proposed for this 208 program do not
fulfill their intended objectives, then revision will be




necessary. The most reasonable method to test the performance
of the proposed standards and the accompanying plan will be

an aggressive water quality monitoring program. The data

from this program should be used for planning purposes first
and for enforcement second. After 3 years of operation, the
data should be sufficient to revise the plan as necessary.

MANMADE ENVIRONMENT

Population

None of the components recommended for the proposed 208
program is anticipated to affect the distribution, socio-
economic characteristics, or rate of population growth in
the Anchorage area. The proposed program is not so restrictive
as to discourage industrial development in the area, so
losses of job opportunity are certainly not suspected. More
realistically, the rapid growth projected for the Anchorage
‘area is due to economic opportunity and the mystique of the
Last Frontier. The level of the area's water quality or the
management plans associated with it will have no impact upon
the personal or business decisions of those using Anchorage
as & home,

Mitigation. Other than implementation of the 208 recommenda-
tions, the best mitigation for offsetting the impact of
projected population growth is continuation of the strong
planning and engineering programs currently sponsored by the
Municipality of Anchorage.

Land Use

The proposed 208 controls should not markedly affect the
amount of development anticipated in the Anchorage area for
the reasons mentioned above. Regardless of whether or not
the 208 plan is implemented, approximately 20,000 additional
acres will undergo urbanization by the year 1995. Hopefully,
the recommended controls will result in the type of urbaniza-
tion which minimizes the impact on water quality. Perhaps
the most significant land use impact will be the requirement
of environmental design and storm water detention. As
mentioned throughout this assessment, it is anticipated that
these controls plus the incentive provided by the "bonus
point"” system will result in more innovative site planning.
These controls may result in site plans that emphasize
planned unit development and cluster housing. However,
deemphasis of the traditional single family home unit will
probably be brought about more by increased construction
costs than by the proposed controls.

It is possible that increased develop controls, such as the
requirement for erosion control, will encourage development
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outside of the jurisdictional boundaries of Anchorage. This
may partially encourage sprawled development which may
increase the costs of providing the usual public services,
such as schooling, fire and police protection.

Mitigation. The exemption clause discussed under mitigation
of socioeconomic impacts also applies here.

Sociloeconomics

Adoption of the 208 plan will be just one more element which
makes Anchorage a nice place to live. It will continue to
be one of the few areas where a cold water fishery is maintained
in several streams through town. The salmon fisheries in
Ship and Campbell Creeks provide both a sense of civice
identity and a tourist attraction. The stream corridor
protection program will provide both urban aesthetics and
recreation--jogging and hiking in the summer, and cross
country skiing and dogsledding in the winter. However, it
should be noted that the 208 plan only endorses, and not is
responsible for, the implementation of the excellent linear
park program.

Improvement in the existing onsite wastewater treatment
controls would further reduce the chance of well contamination
and possible health problems associated by human exposure to
sewage. Correction of failed septic systems will obviously
provide neighborhood improvements.

The 208 program will also have some unfavorable impacts.
Provision of erosion control will have a slight impact on

the cost of housing. This cost could range from negligible
to up to $400 per dwelling unit. Compliance with proposed
onsite wastewater treatment controls will require installation
of dual soil absorption systems for all new homes. For

homes with onsite treatment, this could increase the develop-
ment costs by $1,000. In addition, the administration of

the nonpoint source controls mentioned throughout this

report will increase the local tax burden. More on this is
discussed below.

By way of contrast, compliance with the storm water detention
and environmehtal design requirements could somewhat reduce
costs. Reducing peak storm runoff allows installation of
smaller storm sewers, and even offset the need for storm
sewers entirely in some cases. The amount of saving will be
dependent upon policy decisions by the Department of Public
Works.



Mitigation. Perhaps the most important mitigation measure
to offset the economic cost of nonpoint source controls
would be to include an exemption clause in each ordinance.
Although the involved regulations should be comprehengive
and should not be loosely enforced, they should not be
blindly applied in areas where they are not required. For
example, onsite detenhtion facilities or peat hog drainage
controls should not be applied on sites that drain directly
to the ocean, or have no direct drainage to fresh water.
Likewise, intensive erosion control measures such as sedimen-
tation basins should not be required on sites where runcoff
would be negligible. The exemption clause, although it
should be used infrequently, should be available to allow
for good judgment on the part of the Municipality. Controls
should only be used for protection of water quality; they
should not be used as a means for delaying projects.

Public Agency Budgets

As mentioned earlier, the proposed program may result in
some increase in administrative costs. The magnitude of
this increase is hard to calculate exactly because the
proposed program is based around the existing ordinances and
staff capabilities. Thus it is difficult to determine what
is actually a new cost. The proposed program will basically
require only a reapplication of existing resources. Ideally,
the 208 planning program has served as a tool for education,
with the result that current controls will now emphasize
water quality as well as their originally intended purpose(s).
Even so, some additional manpower will probably be required,
as staff responsibilities will undoubtedly increase. {Of
course, the work load can be expected to increase simply due
to the rapid growth taking place in the Anchorage area.)

It is anticipated that the Department of Public Works may
need an additional engineer or engineering technician to
assist with the administration and enforcement of proposed
drainage and soil erosion controls. Likewise, the Department
of Planning would ideally require an additional staff

person to administer and work on the 208 Continuing Planning
Program. Proposed land use controls will be administered by
existing staff. The Department of Health and Environmental
Protection may require an additional staff person to assist
with the proposed recommendations. The level of new positions
required is greatly affected by the extent to which sanitary
sewers are installed. Obviously, the more areas sewered,

the less emphasis on management of septic tanks and other
onsite waste disposal systems. Because of high land costs

in the Anchorage area, it has been assured that large lot
development and septic systems will be less prevalent in the
future.



Mitigation. The most equitable way to mitigate additional
costs associated with the 208 program is to assure that the
user (source of pollution) pays. Nearly all of the future
potential sources of water pollution in the Anchorage area
are assoclated with more people and the accompanying develop~
ment. However, proper development can result in growth with
no loss of important water uses. Accurate accounting of the
additional Municipal costs associated with administration of
the proposed controls should be kept. As more data becomes
available unit costs, perhaps shown as cost per acre, can be
developed. Subsequently fees should be developed for plat
review and onsite inspection. These should be included in
the fee charged for building permits. Although this cost
will ultimately be transferred to the consumer(s) of new
homes, it will at least provide a system by which new growth
pays for itself.

IMPLEMENTATION SCHEDULE

The implementation schedule is presented on Table 9-2.

The schedule suggests that all of the nonstructural controls
recommended for urban runoff control be implemented from
early 1979 to early 1980. Water quality monitoring should
begin in the spring of 1979 on Campbell and Ship Creeks and
approximately a year tco 18 months later on Chester and Fish
Creeks. The need to increase catch basin maintenance and
streetsweeping frequency should be reconsidered after 1 calendar
year of data has been ccllected from the water quality
monitoring of Campbell and Ship Creeks. After 2 years of
water quality data collection, a possibility of paralleling
Ship and Campbell Creeks with interceptor storm sewers

should again be evaluated. This would be to ensure protection
of the salmon fisheries there. Amendment of subdivision
regulations to incorporate new criteria for erosion control
should be adopted by the 1979 construction season. After

2 years of operation, the criteria should be reevaluated for
adequacy, 1if there is reason to believe inadequacies exist.

The proposed criteria for selection of new snow disposal

sites should be adopted early in 1979. Water quality monitor-
ing of selected existing snow disposal sites should be
conducted in the spring of 1979, A review of the environmental
adequacy of the snow disposal program should be done the

winter of 1982,

Existing Wastewater Disposal Regulations should be amended
to include a third inspection during installation of septic
systems, and require certification of soils technicians by
the end of 1979. Formalization of existing DHEP policy
procedures should also be done before the end of 1979, 1In
early 1980, the Comprehensive Sanitary Survey and the



Table 9-2
Implementation Schedule

URBAN RUNOFF

o Amend Flood Plain Regulations To:

o Amend Subdivision Regqulations To:

1. Redquire Storm Water Detention
(Revised Criteria)

2. Regquire Environmental Design

to Minimize Runoff

Extend "Bornus Point" System
to Suburbs

Require Paving of New Parking —
Lots

Mitigation Measures for
Peat Bog Development

Minimize Use of Storm SewWers -
{Encourage Swales, Ditches)

1.

2.

3.

o Amend Wastewaterx Disposal Regula-

Prohibit Storage of Toxics
Within 100 Feet of Surface
Waters

Limit Inwater Work to the
Period From 15 May to 1 July

187% 1980

T

|‘

Require Bridge Crossings
Rather Than Culverts

ticns To:

1.

o Expand Water Quality Monitoring

Prohibit Municipal/Industrial-—-
Point Sources, and Direct
Storm Sewer Discharges to
Fresh Water

Prohibit Washing Down of Trucks—
and Equipment Such That Direct
Runecff to Fresh Water Is
Inevitable

o Streetsweeping

Campbell Creek

L

Chester Creek

Ship Creek

Fish Creek

1.

Better Enforce Parking

IJ}

Ordinance and Litter
Ordinance

Raview Need to Increase

Sweeping Frequency

9-13

1981

1982

1983



Table 9-2 (Continued)

Q

o

S0IL AND EROSION CONTROL

1979

1980

Increase Catch Basin Maintenance

Review Need For Interceptor

-

1981

1982

Storm Sewers on Campbell and

Ship Creeks

o}

SNOW DISPOSAL

Amend Subdivision Regulations To:

1. Require Erosion Contrel Plans — i}

Under New Criteria

2. Review Adequacy of Criteria

Q

o

ONSITE WASTEWATER DISPOSAL SYSTEMS

Adopt Site Selection Criteria -——

Initiate Water Quality Monitoring —
at Snow Disposal Sites

— -

Review Criteria

Review Need For Structural
Controls

o

Amend Wastewater Disposal Regula-
tion& To:

i. Require a Third Inspection ——— I}

During Installation

2. Require at Least One Spot
Inspection Every 5 Years

3. Require Dual Adsorption System —
On All New Units, as Appropriate

4. Reguire Certification of Soils —
Technicians

Comprehensive Sanitary Survey

Computerize Data

Institute Voluntary Maintenance —

Program

Formalize Approval of Title

Transfers (i.e., Banks Requiring
DHEP Review of Septic Systems
Before Loan Approval)}

Formalization of DHEP Policy

Public Bducation

Review Adequacy of Control

Program

1983



Public Education Program should be initiated. The requirement
of at least one spot inspection every 5 years, dual absorption
systems for new homes in areas not be to sewered, and computeri-
zation of onsite system data should be also initiated in

that same year. It is suggested that the adequacy of this
program be reviewed in the first half of 1982.
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Appendix A
ALTERNATIVE CONTROL COSTS FOR
CAMPBELL CREEK BASIN

Cost estimates for Levels 1, 2, and 3 control programs for
the Campbell Creek basin were developed to determine the
cost effectiveness of attaining three levels of water use
objectives. The results were then to be applied to areawide
planning decisions. The costs estimates were developed to
detail sufficient to decipher the comparative costs of bring
to fruition each of the three alternatives.

URBAN RUNOFF

LEVEL 1

Implementation of Level 1 would result in no additional
capital or operation and maintenance costs. This, of
course, does not infer that Level 1 has no costs, but only
that no additional costs would occur as a direct result of
208 planning. Given existing budgetary information, an
accurate estimate of Level 1 costs cannot be made. However,
some assumptions can be drawn and are presented in the
Level 2 evaluation.

LEVEL 2

A verbal description of the cost analysis for each major
urban runoff control each is presented below.

Storm Water Detention

Unit costs for the Level 2 treatment facilities were developed
by designing controls for an exemplary subbasin in the
Campbell Creek basin. Sedimentation ponds (2-hour detention)
were assumed as the method of control. This does not mean
that other measures were not possible, such as infiltration
basins or land application, only that detention ponds were
used as a basis to determining realistic cost estimates for
comparison purposes.

Costs for both aboveground and underground facilitlies were
developed. They ranged from $400,000 to $700,000 per cfs
for the underground facilities tc $32,000 to $36,000 per cfs
for the aboveground facilities. It was assumed that the
aboveground facilities would be used. Assuming that the
design storm (September 4, 1968) delivers 100.2 cfs of



runoff to Campbell Creek, provision of Level 2 storm water
treatment is estimated to cost about $3.4 million in 1995.
Operation and maintenance costs are assumed to range from 3

to 3 percent of construction costs, or $102,000 to $170,000
per year. Given a large number of small facilities, operation
and maintenance costs would be higher than for one large
facility. Consequently, the higher cost, $170,000 per year

in 1995, is assumed as more reliable.

Stream Corridor Protection

Costs for extending the Campbell Creek linear park system to
Little Campbell Creek is estimated to range from $5 to $6 mil-
lion. These estimates were obtained by the Anchorage Depart-
ment of Parks and Recreation in July of 1978. Inasmuch as

the park expansion is shown on the Comprehensive Development
Plan and is intended to be implemented in the future by the
Municipality, the cost should not be attributed to the

208 program. Rather, it is the intent of the 208 to foster
and endorse existing trends and programs contemplated by the
Municipality which will benefit water quality.

Streetsweeping

No additional streetsweeping is recommended for Level 2,
strictly from a water quality standpoint. However, any
increases that may occur are supported because this would
reduce storm sewer and detention facility maintenance costs.
The Level 2 recommendation for enforcement of parking and
litter ordinances would have a minimal cost. Nevertheless,
any additional work over existing conditions can be assumed
to have a cost. Assuming a é-month sweeping season, and
that attending to the aforementioned duties would require at
least 2 person days per week, including administrative
costs, an additional public expense of about $7,000 in the
Campbell Creek basin would be realized.

Contreol of Untreated Wastewater Discharges

The effectiveness of sanitary ordinances is somewhat a
function of enforcement. Although a peint of diminishing
returns is possible, sanitary ordinances in most areas are
less than optimally efficient due to a lack of enforcement.

In oxrder to carry ocut the Level 2 controls, it was assumed
that close coordination with the water guality monitoring
program discussed below would be necessary. That is, data
collected from the water quality program could be used to
enforce the recommended amendments to existing Wastewater
Disposal Regulations. Of course, time would also be necessary
for administration. Enforcing the proposed Level 2 recommen-
dations in the Campbell Creek basin would require no more

than 4 person months or about $11,700.



Paved Roads and Parking Lots

Paving costs for roads and parking lots are expensive in the
Anchorage area. Although the costs for paving these facili-
ties cannot be justified for water guality improvement

alone, the 208 program should encourage paving to reduce
sediment loadings carried in urban runoff. Since the 208 recom-
mendations may indirectly affect the decision to pave roads

and parking lots, the economic impact has roughly been
estimated.

According to local officials about 50 percent, or 100 miles,
of the roadways in the Campbell Creek basin are dirt. Costs
for paving range from $75 to $133 per linear foot, depending
on street classification. Most of the dirt roads service
residential areas. The average cost for paving is approxi-
mately $92 per linear foot. Given these assumptions, paving
all the dirt roads in the Campbell Creek basin would cost
$48,580,000. Annual operation and maintenance, at $4,000
per linear mile, would cost $400,000,.

Paving and maintaining dirt parking lots is anticipated to
be even more costly. Parking lot costs were based on the
following assumptions:

Q There were 152 and 2,034 acres of commercial and
industrial land, respectively, in the Campbell
Creek Basin in 1975.

e Sixty percent of the commercial land and 20 percent
of the industrial land were devoted to parking.

o Twenty~five percent of the commercial and 50 percent
of the industrial parking lots were unpaved.

o] Parking lot paving and maintenance costs are
$30 per square yard and $20 per square yard, res-
pectively.

Under existing conditions, it can be estimated that paving
all dirt commercial parking lots would cost about $3,340,000
and annual operation and maintenance would cost $2,226,000.
The same costs for paving and maintaining industrial parking
lots are $30,000,000 and $19,650,000, respectively.

Land Use Control

Land use controls are presently administered by the Munici-
pality of Anchorage Planning Department. Requirements for
environmental protection are enforced during siting and plat
reviews by the Department of Public Works, Planning, and
Health and Environmental Protection. The Level 2 recommenda-
tions--extending the "bonus point" system to the suburbs,
coordinating storm water detention requirements with "environ-



mental design" and prohlbltlng direct drainage of peat
bogs--can readily be integrated into the existing review
process. This integration should be accomplished without
additional administrative cost because these recommendations
correlate well with the current review procedures.

Regarding private or developer costs, the enforcement of

these controls could have mixed fiscal impacts. For example,
environmental design can, through development of permanent
ponds or infiltration basins, offset the need for installation
of storm interceptor sewers and result in significant savings.
In some cases the development of permanent ponds for landscap-
ing and storm water detention can increase real estate

values as well.

Discharge Diversion of Storm Runoff

Level 2 calls for a deemphasis of storm sewer construction
were pragmatic, so projected costs for this element should
be less than continuation of existing practices, Level 1.
The amount of cost savings cannot be estimated at this
point, but it could be substantial.

Water Quality Monitoring

The Level 2 water quality monitoring program for Campbell
Creek 1s estimated to cost $45,000 per year. The costs were
based on the following assumptions:

o Three surface water sampling sites, sampling of
eight parameters four times per year during dry-
weather periods

o] Ten ground water sampling sites, sampling of eight
parameters once per year

o Five surface water sampling sites, sampling of
eight parameters six times per year during runoff
events, and six samples per event.

The annual cost for chemical and biological analysis is
estimated to reguire $36,000 per year. Collection and
delivery of the samples would cost $4,000 per year, and data
compilation and publication $5,000 per year. About 85 percent
of the cost is attributable to the runoff sampling component.

LEVEL 3

Storm water detention of urban runoff, streetsweeping, paved
roads and parking lots and land use controls, are not required
for Level 3, so no cost estimates are provided. Likewise,
stream corridor protection and control of untreated waste-
water discharges are the same as for Level 2, so cost
methodology for these controls is not repeated.



Discharge Diversion of Storm Runoff

The interceptor storm sewer for Level 3 is estimated to cost
$7,600,000. A cost of $165 per linear foot was assumed;

this estimate was based on bids submitted in the Anchorage

area and checked against computer output assuming Seattle

costs adjusted for Alaska. The cost, if anything, is conser-
vative. Engineering and legal costs were assumed at 25 percent
of construction costs. Annual operation and maintenance

costs were estimated at 0.005 percent of the construction

cost or $38,000.

Water Quality Monitoring

The water duality monitoring cost for Level 3 is estimated
at $19,000 per year. It involves the first two components
of Level 2 but does not include sampling during the six
runoff events recommended for Level 2, hence the lower cost.
However, monitoring of the storm sewer outfall would be
required, and this would somewhat offset cost savings.

The annual cost of water quality analysis is estimated at

$6,000 per year. The ammortized annual capital cost of an
automatic, flow-actuated sampler required for monitoring

the outfall to Cook Inlet is estimated at $6,000. An additional
$5,000 per year in labor costs is estimated to be needed to
service the sampler, pick up samples, and deliver them to

the laboratory.

SOIL EROSION AND SEDIMENT-
CONTROL FROM CONSTRUCTION SITES

LEVEL 1

Under this level, erosion controls would be reguired on a
selected basis at no additional cost.

LEVELS 2 AND 3

Between 1975 and 1995 the amount of developed land in the
Campbell Creek basin will go from 6500 acres to 14000 acres,
for a change of 7500 acres. Costs for erosion control are
generally related to the number of acres protected. Soils,
slope and precipitation are major determinants of cost also.

Perhaps one of the best erosion control programs in the
United States is the one administered by the Montgomery
County, Maryland, Department of Environmental Protection,
Building Permits Department. This agency has assessed costs
in detail and found that capital costs for erosion control
for construction sites average $870 per acre and agency
administrative costs $87 per acre. This latter cost is for



plat review and inspection as well as administration. This
cost compares favorably to the $600 to $1400 per acre typically
assumed for erosion control in the "Lower 48." (However,

cost per acre for erosion control, through revegetation, can

be as high as $3500 to $4000 in the arid plains environment
found in the western U.S.)

To date, the Municipality of Anchorage has not calculated
costs for erosion control. Because of the low runoff,
gentle precipitation, long periods of frozen ground, and
benign slopes of most developing areas in Anchorage, and the
fact that programs now exist for plat review and inspection
(negating the need to train personnel and start up entirely
new programs}, it can logically be concluded that erosion
control will be less difficult here than in places like
Montgomery County, Maryvland. Even considering a 37 percent
increase in the cost of living in Anchorage over the U.S. as
a whole, a fair estimate of the cost of erosion control
would be $1000 per acre for capital cost. Due to the experi-
ence of the existing Department of Public Works personnel,
administrative costs are assumed to be 5 percent rather than
the 10 percent required at Montgomery County. Assuming that
7500 acres will be developed in the Campbell Creek basin
over the 20 year planning period, enforcement of erosion
control will increase development costs by about $7,500,000.
The average annual 0O&M cost, assuming 5 percent, would be
$18,750 per year, or $50 per acre.

SNCOW DISPOSAL

LEVEL 1

The cost of snow disposal will pProbably increase under

Level 1 because of inflation and the urbanization of the
Campbell Creek basin. However, no changes in existing snow
disposal practices are recommended for water quality improve-
ment under Level 1, and therefore none of the cost increase
can be attributed to water pollution control.

LEVEL 2

The two additions to current practices recommended under
Level 2 are a water guality monitoring program and an
evaluation screening system for selection of new sites.
Costs for both of these additions have been estimated for
the Campbell Creek basin and for the study area as a whole.

Campbell Creek Basin

Both sites selected for monitoring lie outside the Campbell
Creek basin. Thus, no monitoring costs will be incurred
within the basin itself.



Costs will be incurred in administering the evaluation
screening system, however. At present, three snow disposal
sites are located in the Campbell Creek basin (Sites 13, 15,
and 16 on Figure A~1). Urbanized areas in the basin are
projected to increase from approximately 6500 acres in 1975
to approximately 14000 acres in 1995. Based on this growth,
an additional three to four sites may be expected in the
basin., At three days per site, administration of the evalua-
tion screening system is estimated to cost $900 to $1200

over the next 20 years, or $45 to $60 per year.

It is important to note that the evaluation screening system
may save money for the Municipality in the long run. Con-
sistent use of the system should result in better sites for
snow disposal, fewer public complaints concerning snow
disposal, more defensible sites in the fact of any public
compliants, and therefore fewer numbers of sites that must
be abandoned and rehabilitated.

Study Area

Sites to be monitored for water quality are located in
Chester Creek basin (Site 17 on Figure A-1) and Ship Creek
basin (Site 9). Costs to monitor shallow ground water, deep
ground water, surface runoff and waste snow, to compile the
data, and to complete a report are estimated at $20,000 per
year.

Costs to administer the evaluation screening system will be
incurred by the Municipality. Twenty-seven snow disposal
sites have been identified in the study area. Based on this
current number of sites and the projected increase in
acreage within the study area, discussed in Chapter 2, 18
additional snow disposal sites may be expected over the next
20 years. At three days per site, administration of the
evaluation screening system is estimated to cost $5400 over
the next 20 years, or $270 per year.

LEVEL 3

Structural measures to control surface runoff from snow
disposal sites are recommended under Level 3. Costs of
these measures have been estimated for the Campbell Creek
basin and for the study area as a whole.

Campbell Creek Basin

Controls have been designed for four existing snow disposal
sites in order to promote the favorable conditions of no
surface runoff and discharge to the Inlet, whenever possible.
These four sites, shown on Figure A-1, are all located
outside of the Campbell Creek basin. However, cost estimates
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developed for these sites have been used to estimate control
costs at the three sites in the basin (Sites 13, 15, 16).

Schematics of the controls at each site are shown on Figure A-2
thru Figure A-6. The controls are basically similar at all
four sites. Berms have been designed at all four sites to
control surface runoff; the height of the berm is a factor

of topography and the amount of snowmelt to be contained.
Access ramps have been provided fér the trucks hauling snow.
Overflow systems have been added to control any excessive
snowmelt runoff. Finally, fences have been designed to
surround the sites for safety and protection from vandalism.

The basic assumption of this type of design is that water
contained within the berms will percolate through the soils.
This assumption should be tested by percolation tests at any
sites where infiltration/percolation ponds are planned.

Most of the sites have some unusual conditions that were

taken into account in the design. These differences are
described below., Approximate construction costs are also
presented below for each control system. Design, geotechnical
work, resident engineering, and contingencies will add

25-50 percent to the construction costs presented below.
Operation and maintenance costs will also be incurred at

each site for policing and spring cleanup.

o International Airport (Site 1). This site is
built on an old sanitary landfill. Subsurface
drains have been designed to collect the recharge
at the site and prevent the leachate from polluting
the ground water and possibly even Lake Hood. A
12-inch line delivers the leachate approximately
6,000 feet to a sanitary sewer interceptor along
Northern Lights Boulevard. The approximate con-
struction cost of the control shown at this site
is $400,000.

o Spar Road (Site 9). This site has the basic
design described earlier, except the overflow is
delivered by a 4-inch force main to a storm sewer
at 2nd Avenue and "F" Street. The outfall for
this sewer 1s onto the tidal flats. A pump
station is located on the overflow line, but
outside the area shown on the figure. An emer-
gency overflow drain has also been included; this
emergency system utilize the existing ditches for
drainage. The approximate construction cost for
the control shown at this site is $400,000.
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o] San Roberto Drive (Site 17). Two alternatives are
shown for this site., The first alternative has a
small storage and infiltration/percolation basin,
and a 10-inch gravity overflow pipe to a storm
sewer at 15th Avenue and "M" Street. This storm
sewer has an outfall onto the tidal flats. A pump
station is located on the overflow line, but
outside the area shown on the figure. The esti-
mated cost for this alternative is $700,000. The
second alternative emphasizes infiltration and
percolation. The basin controlling runoff is
enlarged. Overflow drainage is by existing drainage
to the peat bog. The estimated construction cost
for this alternative is $200,000.

o Pioneer Drive (Site 20). This site has the basic
design. Overflow can be handled by natural
drainage to the peat bog. The estimated con-
struction cost of this system is $50,000.

Controls at these four sites are estimated to cost $1.1 to
$1.8 million for construction and $0.3 to $0.9 million for
design, geotechnical work, resident engineering, and contin-
gencies. The four sites are estimated to contain 220,000
cubic yards of waste snow in an average year. The three
sites in the Campbell Creek basin contain an estimated
36,000 cubic yards of waste snow. By simple ratioing,
therefore, the estimated costs of control at the three sites
in Campbell Creek are $0.2 to $0.4 million. New sites to
handle urbanizing areas and maintenance of all sites will
add to this cost, of course. Annual maintenance costs are
estimated at 5 percent of the total construction cost, or
approximately $15,000 per vear.

Study Area

Costs of the Level 3 controls for the entire study area have
been calculated in the same manner as those for the Campbell
Creek basin alone. The estimated costs of control at the

27 snow disposal sites identified in the study area are $5
to $9 million for construction and $250,000 to $450,000 per
yvear for maintenance.

ONSITE WASTEWATER DISPOSAL

LEVEL 1

Continuation of existing practices would result in no additional
costs. The existing program is comprehensive and, as such,

has a definite cost. However, because of the numerous
responsibilities of the Department of Health and Environmental
Protection personnel and the fact that they receive assistance



from the Planning and Public Works departments for some
aspects of the program, determining the cost of current
septic tank control is not possible.

LEVEL 2

The additional costs associated with Level 2 are presented
for each new program element. Most of the cost are user
costs, to be borne by the developer and homeowners. It is
important to note that these costs do not assume extention
of sanitary sewers to the Hillside area. It is expected
that as much as 2/3 of the problem septic tanks are located
in this area. Consequently, extention of sanitary sewers to
this area would reduce the cost of administration of the
proposed program and reparation of factured systems by as
much as 2/3. The costs given below, therefore, represent
the worst case situation. Since the same assumptions were
made for both Level 2 and Level 3 programs, the results of
the comparative assessment are not affected.

Comprehensive Sanitary Survey

This would take 6 to 9 months of one person's time and
reguire a budget of $30,000. This estimate is based on
figures provided by DHEP and assumes mailing of a ques-
tionnaire to each house, followed by visits as needed.

Assuming that there will be 900 onsite systems in areas that
will not be sewered by 1995 and that 45 percent of these
will fail, upgrading will cost about $1,100,000. This
assumes that 75 percent of the failed systems will require
only a new drainfield at $2,100 and that 25 percent will
have to be replaced at a cost of $4,500. Although these
costs would be paid by the homeowner, they can be attributed
to the 208 program.

Computerize Onsite System Data

This task could take up to 18 months and cost $80,000 if all
available soils data were to be put into a uniform classi-
fication. Using only data at DHEP, it would take from 6 to
12 months and cost $30,000 to $60,000. The Municipality
already has a computer system that would have to be made
available to DHEP, since DHEP's computer facilities are
inadequate for this task. Once the initial programming of
existing data is completed, an ongoing updating program
would be needed. This would require about one-third to
one-~half a person year and cost around $12,000 annually.

Certification of Soils Technicians

A certification program could be initiated for about $7,000 per
yvear. This cost would principally be for administration.

A-10



Increased Inspection

If the continuing inspection program is implemented, it is
anticipated that no additional personnel would be reguired
and around £2,000 would be needed for administration.

Voluntary Maintenance

A voluntary maintenance program would cost about $5,000 per
vear for sending out reminders to owners of onsite systems.
Private costs for pumping septic tanks would also be realized.
However, this cost is a part of responsible ownership and
should not be attributed to the 208 program.

Continued Inspection

This practice would be closely correlated with the voluntary
maintenance program mentioned above. It would require
hiring of an additional inspector and minor expenses. A
yearly cost of $35,000 is projected.

Dual Absorption System

The additional cost to install a second drainage system is
from $700 to $1,200 for a typical three~bedroom houge if it
is done while the septic system is being installed. TFor a
septic system that has already been installed and backfilled,
the cost for a second drainage system would be from $1,800

to $2,400. These costs would be paid by the homeowner.
Assuming that 400 new onsite systems would be built in the
Hillside area by 1995, the total cost for installing dual
absorption systems would be $480,000.

DHEP Approval for Home Title Transfer

The majority of this program is already in effect and only
administrative costs of about $5,000 annually would be
required.

Water Conservation

These costs would be paid by the homeowner and are anticipated
to be negligible.

Formulization of DHEP Operating Procedures

This practice should be accomplished within the existing
budget.



Public Education

This practice should be coordinated with the voluntary
maintenance program. An additional $5,000 per year would be
required for administration, writing up of a pamphlet and
postage.

LEVEL 3

This plan calls for all of the Level 2 controls, excepting
voluntary maintenance. The major difference is that capital
costs would be lower because 75 percent EPA Section 201
funding is anticipated. This funding would be popular with
area house owners needing to upgrade their onsite systems.
In contrast administrative costs would be higher because one
criterion for receipt of 201 funds is provision of organized
maintenance and operation as opposed to privately controlled
maintenance as is now practiced.

EPA 201 FPacilities Plan

An EPA 201 Facilities Plan would be conducted for the entire
Anchorage area serviced by onsite waste disposal systems.

A cost of $100,000 for Step I (the study) is a reasonable
estimate. This cost could be higher but many of the afore-
mentioned controls, especially the Comprehensive Sanitary
Survey, should provide invaluable information to the study.

EPA would fund 75 percent of the Step I study and 75 percent
of the costs for upgrading failed systems that were built
prior to 1977. Thus, local capital costs, assuming the same
program as recommended for Level 2, would be $428,750, or

253 percent of the Level 2 costs.

Although 201 funding could greatly reduce capital costs,
operation and maintenance costs are not subsidized under the
201 program. 1In addition to the O&M costs of $66,000,
(Level 2 costs minus voluntary mainteance costs) additional
costs under Level 3 would be realized for public maintenance

of all onsite systems. (In this case the Campbell Creek
basin is considered in total as a "special maintenance
district.") Assuming the Campbell Creek basin will have

about 1900 onsite wastewater disposal systems in 1995, or
400 more than present, and the average cost for pumping is
$75 every 2 years, average annual operational costs would be
$71,250. Total annual 0O&M for the Campbell Creek basin
would therefore be $66,000 + $71,250, or $137,250. These
costs could be financed through monthly sewer utility bills.
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SECTION 10,04 DRAINAGE ITMPROVEMENTS

Article 4.8 Soil CErosion and Sediment Control

A.

Ceneral,

Criteria and sltandards established herein were developed as a requirement
of Public Law 92-500, Section 208 which pertains to areawide waste water
treatment management planning. The purpose of the criteria and standards
is to accomplish water pollution abatement planning relative to the control
of erosion and sedimentation. The ultimate goal is to achieve levels of
quality of surface walers consistent with Alaska Water Quality Standards
(18 AAC 70).

References.
1. Erosion and Sediment Control, Municipality of Anchorage 1977.

2. Environmenlal Protection Agency publication, EPA 430/9~73-007,
"Processes, Procedures, and Methods to Control Pollution Resulting
From All Construction Activity."

3. U.S. Soil Conservation Service; Palmer, Alaska 1977, "Soils of The
Anchorage Area, Alaska."

4. U.S. Soil Conservation Service; College Park, Maryland 1875,
"Standards and Specifications for Soil Erosion and Sediment Control

in Developing Areas."

5. A number of other SCS publications pertaining to erosion and
sediment control in urbanizing areas.

6. Alaska Statutes Title 18; Environmental Conservation, Chapler 70
Water Quality Standards.

7. Prevention and Control of Icing Problems in Culverts and Storm
Drainage Facilities, J. R. Floden 1976, unpublished.

Site Planning.

1. Site drainage. All construction drainages should include interim
drainage patterns that are propesed to be used during the actual con-
struction period; and also, the permanent drainage plans. Drainage
patierns should be denoted by drainage arrows with corresponding
gradients or slopes specified. Temporary drainage swales, surface
water diversion berms, straw bale diversion dikes, sediment basins
and other temporary structural erosion and sediment control measures
specified hereafter should be shown on construction drainage plans as
applicable. The plans should contain estimated duration of construction
periods, as well as time periods during which individual areas will be
left unprotected. Construction should immediately follow clearing and



grubbing operations; premature stripping of land should be avoided.
A notice-to-proceed for clearing and stripping should be oblained from
the Public Works Department for all construction activities within the
R.O.W.'s,

Erosion and Sediment Management, Project specifications and contract
documents should contain provisions outlining responsibility for erosion
and sedimentation control; the owner's contractor should be held respon-
sible for erosion and sediment control, and the engineer must be respon-
sible for erosion and sediment management and planning.

Access During Construction. All access points used during construc-
tion should be noted on the plans; access to paved public roads should be
avoided where other alternates exist. When egress from construction
sites involves paved roads, a crushed aggregate "wash strip" (plus 1"

to minus 4", LA Abrasion not exceeding 30% loss) should be specified.
The wash strip should be placed in a 6" lift and should extand 50 feet
from the pavement, ses Fig. » CN p2pe . The "“wash sirip"
should slope away from the pavement if possibie. Contract documents
and project specifications should state concern for soil-tracking by truck
traffic onto paved roads. Limits of loading for dump trucks should be
specified and the ownear's contractor shouid be held responsible for
proper maintenance of his dump trucks and gravel trucks, so that soil/
aggregate spillage is comnletely eliminated. Trucks which do not comply
with the requirements stated in the contract documents are not permitted
tc operate on paved roads.

Soil Loss Computation. Soil less should not exceed 15 tons per acre per
year. The Universal Soil Loss Equation should be used to estimate soil
loss from developing arcas. Wash-off Siinulation Models such as SAM
ETD System may be used once calibrated and verified by the Puhlic Works
Department. The use and limitations of the Universal Soil Loss Equation
is discussed in References 1, 4, and 5. Information on SAM ETD System
may be obtained from the Public Works Departmeant.

If soil loss determined in accordance with the above mentioned methods
is in excess on 15 tons per acre in a design year, erosion and sediment
control measures specified in Article 4.8 D should be used in order lo
limit the soil loss, . :

D. Erosion Control,

1.

Where soi! loss as determined by the methods specified in Article 4.8, C4
is in excess of 15 tons per acre per year; or where construction is to take
place adjacent to a natural lake or stream, and/or the site is drzined by

an existing drainage system, erosion control measures shall be employed

as described bels «.

a. Diversion Berms. This structure shall consist of a compacted
earth berm immediately above cut or fill slopes and constructed
with sufficient grade to provide drainage. The purpose of di-
version dikes is to intercept storm runoff from small upland
areas and divert it from exposed slopes to an acceptable outlet
temporarily until permanent drainage featurcs are instalted
and/or siopes are siabilized. The drainage areca should be less

B-2



than ten acres. A typical section of a compacted ecarth berm is
shown in Fig. , On page , as applicabie to surface
water diversion, interceptor dikes, or spoil fill stabilization.
Fiow channels should be stahilized where slopes are in excess
of 5%, and where flow velociiies exceed the permissible limits
for the given soil conditions. Outlets shall lead directly to un-
disturbed, stabilized areas with a minimum of erosion or into
a level spreader, a flume, or a rock channel and conveyed to a
sediment~trapping device, or a sediment basin as necessary.

Interceptor dikes are constructed across distrubed right-of-way's
such as streets, graded parking lots or landfills. The purpose
of interceplor dikes is to shorten the length of exposed slopes,
thereby reducing the potential for erosion. The drainage area
should be tess than 10 acres, with an outlet that furnctions with

a minimum of erosion.

Perimeter dikes with the same design requirements as other
diversion berms should be constructed for the purpuse of
preventing offsite storm or snowmelt runoff from entering the
disturbed area; and to prevent sediment laden on-site runoff
from leaving the disturbed area, before the sediment is trapped.
Straw bale dikes, described under Sedimentation, may be sub-
stituted for compacted earth berms by approval on a case-by-
case basis.

Interceptor Swales. The purpose of an interceptor swale is to
reduce the potential for erosion by intercepting storm and snow-
melt runoff on exposed slopes and diverting it to a stabilized
outlet or sediment-trapping device. The minimum grade for
swales is 1%; swales which exceed 5% grade shouid be sizbilized
as specified in Itam "c¢" below. Side slopes shall not be steeper
than 2:1; bottom width may vary on a case-by-case basis. At

all points where several vehicle crossings per day is anticipated,
the swale shall be siabilized according te Item "c" below, except
the stone lining shall be at least 6" in thickness for the fult width
of the traffic crossing or roadway. Swales may be substituted for
diversion berms described above where applicable as determined
by icing conditions. Standard details for interceptor swales is
shown in Fig. . on page

Channe! Stabilization. Where permissible velocities for a given
soil type is in excess of allowable limits, channels, including
roadside diiches, should be stabilized by one of the following
methods:

(1) Crassed Water Ways. This method can be used success-
fully for grades up to 10% when the flow area is stabilized
by use of protective fabric materials such as jute, exceisior,
or glass fiber matting on prepared seed or planting bed. of
a channel . Matting shall be installed according to manu-
facturer's instructions. The Public Works Department shall
be provided with copies of the instructions during design



review or at the time of application for a construction per-
mit. Typical details for channe! matting and crosion stops

are shown in Fig. , ON page

(2} Energy Dissipators, or Rock Lining. Energy dissipators
will be required when minimum design flow velocities
(determined by using 10 year storm data) are in excess of

permissible limits {See Tables . Articles and
}. Energy dissipators shall consist of rock checks as
illustrated in Fig. . on page . Stilling basins

will not be allowed due o icing problems. Riprap-lined
channels may be required at the outfalls, $0° bends, znd on
steep slopes as an alternate to flumes. Riprap shall have a
filter blanket placed under it when either of the following
conditions exist: 1) the riprap is not well graded down to
the 1" size particle, AASHTO M43 size No. 2 or No. 24.

2) the riprap is placed on fine sands or silts with a plasti-
city index, P!, less than 10. The criteria for the design of
aggregate fillter i5 as follows:

d‘lS riprap S d‘iS Filter 5
d85 Filter dBS base

where:

d, is particle diameter

d is particle diameter at xx percent fines,
on particle-size-distribution, "gradation®,
curves,

xXx'

The "base" means the soil layer under the filler, top 4".
Plastic filter cloth (Poly-Fifter X, by Carthage Mills, Inc.,
or equal) manufactured for that express purpose may be used

- as an alternate to sand filter; however, a 4" minimum thickness
blanket of gravel shali be placed over the filter cloth to protect
it from tearing caused by dumping riprap.

For details of designing riprap for bank protection in natural
streams refer to State Department of Transportation and Public
Facilities Hydraulics Manual. Stones used in stabilizing the

tow area in channel shall meet the requirements of AASHTO

M43 size No. 2 or No. 24. Plus 4" washed-aggregate-oversize
may be substituted on a case-by-~case basis. Sione lining shall
be placed in a layer at least 3" in thickness extending across

the botlom and up both sides of the channe! a height of at least

8" above the bottom. Riprap shall consist of field stone or quarry
stone of approximate rectangular shape, the specific gravity of
which shall be at least 2.5 for use in natural streams or rrigjor
storm channels. Rubble concrete may be used provided it has

a density of at least 150 pounds per cubic foot, and aesthetics
are of no concern. The riprap shall be of such quality that it
will not disintegrate on exposure to water or weathering. Aag-
nesium Sulfate Soundness Test may be required in criticai cases,
as applicable.



{(3) Stream Bank Stabilization.

{(4) Mulching for Slope Protection or Channel Stabilization. Cutback

‘ asphalt - rapid curing or medium curing, and emulsified as-
phalts may be used in accordance with Asphalt Institute Specifi-
cations; synthelic binders may be used as recommended by the
manufacturer. See Reference 4, and Asphait Institute Publication
MS~7 for details.

Construction of Stabilized Crushed Aggregate "Wash-Strips® At
Entrances to Consti uciiun Siles. The purpose of a stabilized con-
struction entrance is to reduce or eliminate soil-tracking or flowing
of sediment onto paved streets. This applies to all points of construc-
tion ingress and egress in urban areas, and in suburban areas where
60% of the streets are paved or where slorm drains are directly invol-
ved.

Stone size - Crushed Only, AASHTO M43, Size No. 2 (2 1/2to 1 1/2")

Thickriess - Minimum 6"
Width - Minimum full width of driveway
Length - Minimum 50'

The entrance shall be maintained in a condition which will prevent
soil-tracking onto paved roads. This may require periodic main-
tenance by adding additional layers of crushed stone or washing
by water. A sediment trap as cutlined under sedimentalion should
be provided and periodically repaired and cleaned. All sediment
tracked, spilled, or washed onto paved streets must be removed
immediately. When necessary, wheels must be cleaned to remove
sediment prior to entrance onto paved public roads. When washing
is required, it shall be done on an area stabilized with crushed
stone which drains into an approved sediment trap or sediment
basin. All sediment shall be prevented from entering any storm
drain, ditch, or watercourse through the use of sand bags, arave!
berms, boards or other approved methods. Details for a stabilized
construction entrance are shiown on page

Stone Qutlets. The purpose of the stone outlet structure is to pro-
vide a protected outlet for a diversion dike, interceptor dike, or.
perimeter dike, to provide for diffusion of concentrated flow, and
1o allow the area behind the dike {0 dewater. Standard details for
the outlets is shown in Fig. . ONn page . The stone shall
be crushed or angular, gravel may be used if stone is not available;
and it shall meet the requirements of AASHTO M43 size No. 2 or

No. 24,



f.  Paved Chutes or Flumes and Pipe Slopc Drains. Although rock slope
drains with filler blankets are preferred, paved chutes or flumes
and rigid or flexible pipe slope drains may be specified, Paved
chutes or flumes must be bedded in non-frost susceptible base ma-
terial. Half-pipe-section flumes and rigid or flexible pipe slope
drains shall be installed in accordance with manufacturer's recom-
mendations copies of which shall be provided to the Public Works
Department for review. Inlets for pipe slope drains shall be of sleel,
aluminum, concrete, or other stzbilized material capable of resisting
erosion around the inlet. Staggered pipe system or icing contirol
~will be required in accordance with Article 4.8 D. All pipes and
flumes shall outlet onto a rock apron and sediment trap.

g. Aprons and Sediment Traps For Pipe Outfalls. Pipes should outlet
onto riprap aprons and sediment traps as specified in Fig. ,
on page . Riprap shall consist of 6" diameter stone, and shall
be placed with a minimum thickness of 12", The depth of aprons
shall equal the pipe size. Other typical dimensions for aprons are
snown in Fig. , on page

E. Sediment Control.

1. Sediment trapping procedures/devices as outlined below will be required
on the project site as applicable. Sediment basins will ke required cn all
discharge points into natural streams and lakes. The size, spacing and
number of sediment trzpping devices shall be determined according to
computed sediment loading quantities by using the Universal Soil Loss
Equation or SAM ETD Simulztion System.

a. On-Site Sediment Traps. The purpose of a sediment trap is to
intercept sediment-laden runoff and remove the suspended solids
in order to protect drainage ways, properties, and sireets halow
the sediment trap. The sediment trap should be located to obtain
the maximum storage benefit from the terrain, for ease of main-
tenance of the tran, and to minimize interference with construction
aclivities. Each sediment trap shall be delineated on the plans
in such a manner that it will not be confused with any other fea-
tures, The following types of sediment traps are hereby sug-
gested. The engineer may design his own, which will be sub-
ject lo approval by the Municipality.

{1) Earth Outlet Sediment Trap - typical details shown in
Fig. , 0N page

{2} Pipe Outlet Sediment Trap - typical details shown in
Fig. , on page

{3) Stone and Straw Bale Qutlet Sediment Trap - typical details
shown in Fig. , On page

(4} Board Outlet Sediment Trap - typical details shown in
Fig. , on page

(5) Storm Iniet Sediment Trap - typical details shown in
Fig. . on page



Lawn and Bank Sediment Control. The slopes behind sidewalks and
curbs shall be 1% toward the street extending 5 from the back of curb
and, the slope shall intercept the outside edge of the sidewalk or curb
1" below the top. This permits fine material washed from newly
planted lawns o seltle out before the water enters the street. This
small detention basin will, of course, become silted in but in most
cases the lawn will be established by that time and little, if any, addi-
tional erosion will occur. This concept is shown in Fig. . on

page .

Settling Basins at Outfalls onto Natural Streams and Lakes. The pur-
‘pose of the sediment treatment system is to intercept sediment-laden
runoff; reduce nutrient levels, heavy metals, dissclved solids, soaps,
and grease and oil. Oil and grease separation shall be accomplisiied
at the last manholes in the storm system designed in accordance with
Articie 4.8, E4. Aeration shall be accomplished by a rock-lined water
fall type outfall where practical. Aeration will ielp organisms use

up the nutrients in the flow, thus reducing BOD downstream. It will
also ccuse some dissolved iron to precipitate out, and will increase
the available oxygen in the water. A zoological film should become
established in the rocks which will act similar to a trickling filter,

In addition, outfalls with sufficient fall are highly desirable in re-
gard to icing control as described in Article 2.8, F.

Settling basins shal!l consist of a compacted earth berm, pipe outiet
with icing control and anti-seep collars and an emergency spillway.
The spillways must be designed to safely handle the normal ficw and
the maximum design flow without erosion. Details and minimum
dimensions of settling basins is shown in Figures through .
on pages through

{1) Cempacted Earth Berm. The berm shall be constructed of im-
pervicus clay materials placed in 12" lifts and the successive
lifts compacted by haulage and earth-moving equipment. The
shape of the berm shall conform to typical details shown in

Fig. , on page . The emergency spillway may be in-
corporated into the berm structures according lo outlet de-
taits shown in Fig. . on page . The earth embank-

ment shall be high enough to have 17 of free hoard between the
maximum design flow elevation in the emergency spillway and
the top of the drain. The embankment shall be stabilized by

vegetation.



{2) Pipe Qutlet and Riser. Pipe outlet shall be constructed of CMP

or equal with seepage collars as shown in Fig. . 0N page
The capacity of the pipe shail be determined by using

SAM or ILLUDAS simulation models; it shall te equal to ihe storm
drain capacity otherwise. The pipe shall be placed in a solid
impervious bed, comnacted in 4" lifts, using a trench compactor
to at least the same density as the adjacent embankment, All
pipe joints and anti-seep collars are shown in Fig. , on
page . At least two seepage collars are required per pipe
riser.

F. lcing Control.

1. lcing control should be determined in accordance with applicakle design
alternatives. Either electric thaw cables or steam thaw pipes shzall e
specifed for culverts crossing under roads, and for other drainzge sys-
tems where necessary. Flectric thaw cables shall be specified according
to manufacturer's recommendations and the Public Works Department shall
be provided with copies of the manufacturer's brochure for review. Steam
thaw pipes shall be specified in accordance with typical details sheown in
Fig. , on page . The following note for installation of thaw
pipes shall be placed on construction plans:

a. Install 1/2" galv. iron st2am thaw pipe in the top of pipes greater
than 24" diameter and in the bottom for pipes less than 24" diameter.
The ends of the thaw pipes shall be turned up 2.5' above the top
of culvert, secured (o culvert and capped with threaded plugs.

Fill with antifreeze.

Standard details for securing thaw pipes to culverts and storm drain pipes
are shown in Fig. . ONn page . Typical dztails should be referred
lo in the plans,

The need for "culvert closures” and "staggered pipes" or other icing con-
trol metheds will be determined on a case-by-case basis.

Where natural streams are intercepled by storm drain systems, pipe inlets
shall be designed in accordance with the typical details, staggered pipe
inlet inanholes, shown in Fig. . Oon page
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APPENDIX C
EVALUATION SCREENING SYSTEM

The present system is to select snow disposal sites on a
trial~and-error basis. This approach has led to many public
complaints and the eventual abandonment of several sites. A
logical and consistent approach to snow disposal site
selection could decrease the number of complaints, as well
as reduce the potential of water pollution from the sites.

A set of screening criteria has been developed in order to
provide this logical and consistent approach. These criteria
are presented on the table at the end of this report. The
evaluation has been divided into two steps. The first step,
termed the area screening, identifies broad areas within
which to locate future snow disposal sites. The second

step, termed the site screening, evaluates and compares
specific sites within a favorable area. The logic behind
each criterion is discussed below.

This evaluation screening system should only be one part of
an overall program to find the most effective ways of snow
and ice control. For example, this system cannot be used to
weigh the merits of snow disposal onsite along right-of-ways
against those of snow disposal offsite in snow dumps.
Similarly, this system cannot be used to select the most
efficient types of equipment for snow and ice control.
However, the evaluation screening system can provide a
logical and consistent process to choose among alternative
snow disposal sites.

AREA FACTORS

o) Location of Service Area. This factor has been
the most important concern in the past. Snow
hauling costs are one of the largest cost items
for snow removal. The current contract rental
rate for the Municipality of Anchorage for a truck
and operator is $37.50 per hour. Based on this
hauling cost and an average truck speed of 15 miles
per hour, the unit cost increase for snow hauling
is 30 cents per cubic yard of snow per additional
mile of distance between the service area and snow
disposal site ($0.30/yd”/mi). If all major snow
disposal sites in the Municipality of Anchorage
were moved 1 mile further from their service
areas, the additional costs would average approxi-
mately $200,000 per year.




Access., Major arterials can provide more rapid

and safer access to the snow disposal sites.

Noise impacts will also be minimized if trucks
hauling snow use primarily the major arterials.

The designated truck routes in the central business
district and the major arterials outside it are
shown on Overlay A.

Receiving Waters. Although the existing snow
disposal sites have not been conclusively linked
to any water quality problems, data from the water
quality analysis of snow in the Anchorage area and
information from the literature indicate the
potential for pollution. Potential pollutants
include chloride, nitrate, suspended solids, oil
and grease, and heavy metals such as iron and
lead. Impacts from chloride and nitrate will be
mitigated by discharge of snowmelt to Cook Inlet,
Impacts from suspended sclids, oil and grease, and
heavy metals will be mitigated by prevention of
surface drainage. Drainage to creeks and perco-
lation through to the deep aquifers are the least
favored alternatives.

Surface Waters. Disposal near or on surface water
bodies can be unsightly. It also eliminates the
potential that soils have to filter out pollutants
before they reach the creeks and lakes. Surface
waters are shown on Overlay B.

Flood Plains. Disposal on flood plains has the
same drawbacks as disposal on or near surface
waters. Flood plains have been delineated on a
map prepared by the Planning Department of the
Municipality of Anchorage. As shown on Overlay C,
flood plains are generally located within a narrow
band of several hundred feet along. the major
creeks,

Ground Waters. The extent of potential water
pollution can be restricted by locating sites in
areas of ground water discharge or local flow.
The recharge area, whose approximate extent is
shown on Overlay D, is not recommended for snow
disposal sites because of the potential to broadly
pollute the shallow and deep ground water aquifer
systems. The most favorable areas appear to be
those underlain by the Bootlegger clays, which
seem to act as an aguiclude between the shallow
and deep ground water aguifers. Much of the
Anchorage Bowl 1is underlain at some depth by the
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Bootlegger clays. Areas where those clays make up
the surface geology and probably most strongly
restrict regional ground water flow are shown on
Overlay F.

Slopes. The greatest erosion in the Anchorage
area occurs during spring snowmelt runoff. Glaci-
ation is a major cause of the erosion increase.
Snowmelt runoff from sites located in moderately
to steeply sloped areas can further increase
erosion rates. Areas of generally moderate to
steep slopes are shaded on Overlay E. Although a
few suitable sites may be found in the shaded
areas, most land in those areas will be too steeply
sloped for environmentally sound snow disposal
sites,

Historical and Archaeological Sites. A report on
historical and archaeological sites in the Anchorage
area will be published in summer 1978 by the
Historical Landmarks Preservation Commission of
the Municipality of Anchorage. The report will be
titled "Patterns of the Past: An Inventory of
Anchorage's Heritage Resources." This publication
should be adequate for area screening of snow
disposal sites, The value of a historical or
archaeological site will be impaired, or in some
cases irretrievably lost, if the site is used for
snow disposal. ‘

SITE FACTORS

o

Area Screening. The area screening process should
be redone on a site-specific basis to ensure the
selection of the most favorable site.

Site Size. Present practice is to select a certain
snow disposal site and then determine by trial-and-
error how much service area that site can handle.
Estimates of snow volumes to be wasted at each

site could be determined, hased on average snowfall,
compaction, melting on roadways, and sublimation

at the site. Until a system to make these esti-
mates is formulated, present practice is adequate.

Access. Poor access can result in safety hazards
and delays in snow disposal. Difficult left turns
into oncoming traffic, steeply inclined and slick
roads, and dangerous intersections are several
situations which can create poor access.
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Drainage. No surface drainage is preferable., 1In
locations where this is not possible, drainage
should be controlled by ditches or storm sewers to
discourage erosion and flooding. Drainage should
be adequate to handle snowmelt runoff. A "Snow
Disposal Impact Analysis" by CH2M HILL (1978a)
estimated runoff from a 20,000 cubic yard waste
snow pile to average 0.05 cubic feet per second.
The runoff analysis should also consider any other
drainage that may flow through the site.

Soils. The best "filtering" soils are those with
moderately high to high permeability to permit the
infiltration and percolation of snowmelt runoff,
yet with sufficient adsorption and ion exchange
capacity to remove dissolved pollutants and with
the proper consistency to remove particulate
pollutants. The best soil type is a silty sand.
Peat bogs are not highly permeable, particularly
when underlain by tight clays. However, most have
sufficient porosity to soak up limited guantities
of water; and under enough hydraulic head, water
can be surcharged through shallow peat material
and out of the bog. Peat has an excellent capacity
to filter out particulate matter and to absorb
heavy metals under conditions of high oxygen and
low acidity. Under more typical conditions of low
oxygen and high acidity, heavy metals such as
aluminum and iron may be released by the peat.
Gravels have a high permeability and some capability
to remove coarser particulate matter. However,
they have a limited capacity to remove dissolwved
pollutants.

Sloge. Snowmelt runoff at excessive velocities

wlll cause sheet and rill erosion, as well as
erosion of drainage ditches. Site-specific
analyses of erosion potential should be completed
before a site is used. Velocities of 3-5 feet per
second appear to be in the acceptable range, but
more accurate allowable velocities for a particular
site should be determined.

Glaciation. Icing may radically change the pattern
of drainage from a site. Areas of glaciation must
be anticipated and accomodated in a drainage
design. Potential areas of glaciation include
low-flow and ponded areas.

Jurisdiction. Long-term commitments to a site can
relieve the pressures of identifying new sites.




Ownership of the site or a long~term agreement
with the owner are necessary to ensure those
long-term commitments,

Compatible Uses. Snow disposal sites can be
located so that they complement the designated use
of the land. For example, development of peat
bogs where peat thickness is deeper than 10 feet
is usually cheaper by surcharging rather than by
excavation. The sands and gravels trapped in
waste snow are good fill material for surcharging
the peat bogs. Thus, a private developer may want
to encourage a snow disposal site on his bog in
order to obtain inexpensive fill material. If not
complementary, snow disposal sites may be at least
compatible with the other uses of the land. For
example, the same piece of land may be used for
snow disposal in the winter and a recreational
park in the summer if snowmelt runoff can be
drained from the site before recreation season
begins,

Aesthetics. Waste snow piles have an unpleasant
appearance. Snow disposal sites typically have
large amounts of trash, either entrapped during

the snow removal process or thrown into the site

by passersby. The waste snow is also an undesirable
dirty gray color, and leaves behind piles of dirt
after it has melted.

Noise. The snow disposal process can be noisy.
The noisiest aspects include the bulldozing of
snow at the site itself and the hauling of snow in
large trucks. At least one site in a residential
area has had to be abandoned because of complaints
about noise from nearby residents.

Dust Control. Waste snow entraps large quantities
of dirt. After snow piles have melted, the residual
piles of dirt may cause considerable dust problems
if exposed to strong winds.

Trash Control. Snow disposal sites collect large
amounts of trash, either entrapped during the snow
removal process or thrown into the site by passersby.
The trash can be transported from a site by wind

or water. Control of trash at the site is extremely
important in order to minimize the areal extent of
environmental degradation.

Wildlife Habitat. No endangered species are found
in the Anchorage area. Peat bogs, particularly




near the shoreline, are nesting sites for a variety
of colorful shorebirds and migratory waterfowl.
Gravel pits are an extremely poor wildlife habitat.
The Knik Arm and Upper Cook Inlet are also extremely
poor wildlife and fisheries habitats (Corps of
Engineers, 1978b), although large populations of
salmon pass through the arm and inlet during the
annual salmon runs.

o Plant Habitat. ©No endangered species are found in
the Anchorage area. The destruction of large
trees i1s discouraged because they create a pleasant
mood and provide important wvisual and sound barriers.

o Ground Water. Snowmelt infiltration and percolation
has been found to pollute shallow ground water
aquifers in other parts of the country. The most
commonly identified water quality problem is
excessively salty water in domestic water supplies.
Snow disposal sites should be located so as to
minimize the potential for pollution of domestic
water supplies in the Anchorage area.

o] Water Table. Water levels have dropped drastically
in some of the lowland lakes because of the draining
of peat bogs, because of urban development which
has increased surface runoff but decreased ground
water recharge, and because of excessive pumping
of the ground water aguifers. Snow disposal sites
can have some impact, although probably small, on
increasing ground water recharge and restoring
lake levels. They may also have some effect, in
this case detrimental, on raising the water table
and causing failures of septic tank systems.

EVALUATION OF EXISTING SITES

The 27 existing snow disposal sites identified on Figure 1
have been evaluated according to the area and site screening
criteria developed in the previous section. The purpose of
this evaluation is not to recommend the abandonment of some
of the existing sites, but to illustrate the effectiveness
of the screening process in identifying certain trouble
spots.

An examination of the information presented on Overlay A
through Overlay D indicates that some of the sites appear
unfavorable according to the criteria used for area screening.
For example, Site 13 and Site 19 are located near to Campbell
Creek and Goose Lake respectively., Site 14 is located in an
area of steep slopes. Site 4 and Site 5 are located a long
distance away from any major arterials. These five sites
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would have been evaluated as unfavorable under the area
screening system. Because of the unfavorable rating, these
sites probably would not have been recommended for snow
disposal unless no other sites could be found to serve
nearby service areas.

Site screening can yield additional information about poten-
tial problems at existing sites. For example, Site 8 is
located near residential areas and is not owned by the
entity using the site for snow disposal. fTherefore, it
would be given an unfavorable rating according to the site
screening criteria. In contrast, Site 16 appears to have
good access and no surface drainage, is protected from the
wind, and is not highly visible. All of these gualities
make Site 16 favorable for snow dumping.

The evaluation screeing criteria developed in the previous
section appear to be effective at defining favorable and
unfavorable existing snow disposal sites. They are expected
to be just as effective in defining favorable and unfavorable
future sites and discouraging the use of the unfavorable
sites for snow disposal.



Table C-~1

Screening Criteria For Snow Disposal Siting

Factor

AREA SCREENING

Evaluation

Evaluation Criteria Favorable

B Location of service area

& Access
® Receiving waters

®  Surface waters

® Flood plains

8 Ground water

B Siopes

® Historical and
archaeological sites

Unfavorable

Elimination

No DPata

Proximity of site to service area
is favored

Proximity to major arterials is
favored

No surface drainage or drainage
to Cock Inlet are favored

Areas located on creeks or lakes
or within 50 feet of the banks
are eliminated

Areas located in flood plains
are eliminated

Areas located in discharge areas
are favored over those in recharge
areas, Sites located in areas of
local flow regimes are favored

Moderately to steeply sloped areas
{greater than 15 percent} are
eliminated.

Areas of historical and archaeo-
logical significance are eliminated



Table C-2

Screening Criteria for Snow Disposal Siting

Factor

SITE SCREENING

Evaluation

Evaluation Criteria Favorable

® Area screening

® Site size

8 Access

® Drainage

8 Spils

® Slope

® Glaciation

® Jurisdiction

Unfavorable

Elimination

Nc Data

Apply area criteria on site-specific
basis

Site should be adequate te handle
estimated volumes of snow

Difficult left turns, steeply
inclined roads, dangerous inter-
sections should be avecided

Any drainage from the site should
be controllable by ditches or
storm sewers. Drainage network
should be adequate to handle
snowmelt flows as well as any
other drainage that may flow
through the site

Silty sand is favored. Graveils
are unfavorable. Soils with
moderately high to high
permeabilities are favored

Snowmelt runoff velocities should
not exceed 2-5 feet per second
in order to prevent erosion

Icing shouid not cause flooding
or erosion

Land owned by the entity disposing
the snow is favored for sites.
Otherwise, long-term agreements
are favored



Table C~2 {Continued}

Screening Criteria For Snow Disposal Siting

Factor

SITE SCREENING {Cont.)

Evaluation Criteria

® Compatible uses

® RAesthetics

®  Noise

B pDust control

8 Trash control

® Wildlife habitat

8 Plant habitat

8 Ground water

% Water table

Multi-purpose areas are favored,
where snow disposal is compatible
or synergistic with other uses

Sites which are not highly
visible are favored. Sites
which block scenic vistas are
eliminated

Sites in typically noisy areas
are favored. Sites less than
200 yards from residences are
eliminated

Sites protected from wind are
favored

Sites protected from wind are
favored. Sites without float-
able trash controls are elim-
inated

Sites on tidal flats and gravel
pits are favored. Peat bogs
are also somewhat favorable

Sites which destroy large trees
are not favored

Sites which are located down-
gradient from shallow ground
water wells in use for domestic
water supply are favored. Sites
less than 200 feet upgradient
from such wellg are eliminated

Sites which can recharge shallow
ground water aquifers and
restore natural lake and pond
water levels are favored. Sit
which may raise the water table
and cause failures in septic
tanks are unfavorable

Evaluation

Favorable

Unfavorable

Elimination

No Datz
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APPENDIX
ASSESSMENT OF CANDIDATE SUBPLANS

As presented earlier, there are many subplans available for
control of nonpoint source pollution from urban runoff and

onsite disposal systems. For the most part, these subplans
work synergistically, so careful combination of those that

are most preferable is necessary to develop alternate plans
for the protection of water quality in Campbell Creek.

CRITERIA
The evaluation criteria for the candidate subplans are--—

Water gquality impact
Technical reliability
Monetary cost
Environmental impact
Social and economic impact
Implementation feasibility
. Public acceptability

SO R s LD NS -

These same criteria are used for evaluating the alternate

plans developed in Chapter 3. However, the latter evaluation
is more detailed than that for assessing the subplans. The
evaluation of the subplans has been taken only to the detail
needed to dismiss obviously infeasible solutions. A definition
of each criteria, as used for evaluation of the subplans,
follows.

WATER QUALITY IMPACT

This is the effectiveness to which a subplan reduces pollution
problems in Campbell Creek. Pollution problems are inter-
preted as constituent concentrations that limit intended
water uses for Campbell Creek.

TECHNICAL RELIABILITY

Reliability is the capability of a control to continually
perform as intended. It is dependent upon the level of
operation expertise required, the track record of a given
control, ability to function under changing physical circum-
stances and whether or not performance can be measured or if
it is merely assumed.






MONETARY COST

This is self-explanatory; it includes both capital and
operation and maintenance costs.

'ENVIRONMENTAL IMPACT

This criteria measures the positive and negative influences
a subplan would have on the physical and biological environ-
ments. Severity of construction impact and benefits to the
biotic and aesthetic environments, other than to water
quality, are the major issues.

SOCIAL AND ECONOMIC IMPACT

This deals with the impact on the human environment. It
covers issues such as the effect of project cost on the

local economy and protection of public health, resulting
from higher water gquality. '

IMPLEMENTATION FEASIBILITY

This is assessed to determine the amount of legislative or
management agency changes required to adopt a subplan, where
the greater the number of institutional changes required the
lower the implementability. It alsoc is used to evaluate the
difficulty of control enforcement. Controls that are so
hard to enforce that reliability is lessened are considered
unimplementable.

PUBLIC ACCEPTABILITY

Public acceptability is analogous to political acceptance.

It is, of course, closely correlated to cost and environmental
impact. Subplans with low anticipated public acceptability
usually do not merit further evaluation.

ASSESSMENT

The candidate subplans are evaluated on Tables B-1 through
B-6. The subplans that survived the evaluations, from which
alternate plans will be developed, are presented below. &
discussion of why certain controls were dismissed from
further evaluation follows this section.

URBAN RUNOFF

Sources Controls

= Land use controls
. Onsite detention ordinances



Table D-1
Asseastent of Urban Runoff

source Controls
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Table $-1 (Continued)
Aspnssmant 0f Urban Runcff

Source Controle

Loutrols

Envirommiratal
Dersign

Haan Ginvtter
fupulf Control

Bak
Stabilization

Harer Qualicy
tmpack

Very beneficial
o reducing the
Eluwe and poliu-
tant luad from
deveiopment

Bengficial to ved-
iment and runoff
control [providing
lawn ks in placel

Reduces Instream
areslon

Technical
Reliahidlty

Fakrly reliable

Reliable

Reliable for
reduiing local
srosion problems

Monetazy
_Cose

Negligible it dope
durlng developmant

Hagligible

Hodarate

Environmental

Impace

Benaficial

Bapneflicial

Renwficiat LE
urbenization hee
ranulted in benk
failure. Scrucs
tusal sossuras
iriprap, a#tc.} can
reduce [lan hab-
iter. Gee of veg-
etation is prefer-
eble from an
snvironmental
standpalnt

Sowlal/Ecanomiy
Inpacy

Neutral

danger to chkildeen

and can harbar ingects

Heukral. Leswens
=rosion But may
calde Lemporary
iawn ponding

Favorahle. Protects

propecty slong
mtraam bank

ronds snd
swales can present a

Implementabilacy

fLogal/Enstitutional)

Municipality ham
aathorisy

Hunlcipality bas
authoricy

Hunicipality ham
authorfey

Fublic
Acceptabllity
Gunerally favor-
able but controls

wauld be apposed
by developars

Favorsble

Favorahls

Aucomaemded For
Further Brudy

Murits furcher conslder-

ation,

Should be umed in

tapdem with oneite
detantion

Harits further coneider-

ation.

Shou)d be incor-

porated into anviron-
mental deslon

Mecits Furcher consldes-

atlon.

parks and racraatien future

plana

Farsliele sxinting

Hok Recommeidéd
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Table D-2
Aassasment of Urban
Tranaport Contrels

Trapapart
Contrala

Private Parking

Lot Malntalnence
and Improvement

Streetvweeping

Parking
Ordipances

Catch Basin
Haintananse

Road Maintenance
and lmpravement

Gravel or
Grassed Swales

Runcff

Warer Quality
—Impacc

Contrel of sedi-
ments, oll and
arganica. some
metals

Conerols of -wedi-
mencs, oil and
greake, organice.
aome merals. May
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ponde are used
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afficiency
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Control of sedi-
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davelopmant of road
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kic

Fub
Acceptabilley

Keutral
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Favorahle

Favorable

Heutral

Favorsble ta
noutral, am lower
cost should lower
housing cost

Recormended For
Further Study
Morics furthar svaluation

Heritw further evaluation,
AR Program in already
undervay

Merits furthar ovaluation,
Ehould be incorporatsd with
stiontawesping Program

Horite further evaluation

Merics further considera—
tion. Thik is already being
done im pome Cascs. Porm—
alizacion ia needed

Hog Recommended

Because the Camphell Craek args has virtually no
ALOTT sewarage systom, thera are no catch basins
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Tabla B-3

Aisabamant of Urban Runcff

Dischargs Controle

il achargm
Controls

Gedimol ks L koh
Basinm

Dissolved Aic
Flotatlon

011 Skimming

Bislnfaction

Sufesnfny

Bloiogirat

P/ Trcatment

Land Treatmant

bl scherge
biversion (af
Little Camphell
Creek}

Bluchsrqe
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Iirban RonofE}

Dtacharge

Termits

Waler Qualicy
Monttauring

Water Qualivy
Impact
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posed wtandard
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Msjor improvemant
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and land

e
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but will reduce
une bf Lirtls
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Hope la ttacii
but i3 mandatory
planning toal

Technical
Aeiiabiiicy

Goud since ehers
ia very lictla
equipmant to
operate, Reil
bility ks depen-
dent on cleaning
the bamine

obher proc
V1ixe flow oqual-
fzathon or sedl-
mantation

Gaod depending on
spacific proc
Usually uaed with
aomg other
procase

Zalr &9 good

Fatr o poor alnce
intsrmicbent opax-
atfon 18 raquired.
Will requirs a lot
of sguipmant

Poor dus to intec-
altrant operstion
and low organic

oontant of runaff

Fair eo good
Sydtest can bha
opirated Lntar-
mittently but
doss require
skiliad operation

mitkently mnd
could pravide a
broad ranga of
of treatment

Good

High ae all of
ehe cunolf, snd
hence pallutante,
would be captured.
Would nat require
acphistocated
operation

Totally dependent
wpon enlorcement

Refarbvely high

Hanstary
Cobt

bow whon comparsd
to other treatmans
Eywrams. Land
coata srw Blynkfi-
cant

Mudarare with =
high C&N camt snd
energy reguirs-
mantE

Low to moderats
when applied In
conjunction with
athar process

High sinos lacge
systam will be
raquired to trosk
urban runcff

#High to very high

Kigh

Moderats to high

Low to high

depending on’ the
tocstion and cost
of sultable land

Low to moderate

Low when compared
Ee advanced mech-
anlzal wastswakber
treacment "

Falrly high admin-
istrattve «omin

Hodeyate

Enviroumenta}
Impack

¥equire tha long
toare conmitmant
of land. Pond
AF pot proparly
malngained could
ba o mosrce of
ador .

Would reguife the
building of o
troatmant plantc

Genaflclal dbur
will requize the
bullding of trame-
mant planta

Of limited banetic
since 1t will
raquire major
treatmsnt System
and high chemica)
and resource use

Limitad henefit
dus to the cesd

Boulul/Econombc
IIEIL' (4

Ruqulrae che usw of
axpansive land which
will increcss cost
af houeing

Could have sdvscse
impacis due to loca-
tion of trestmant
plante in residsntlial
ar®

Couid hava mdverse
ispscts dus to loca-
tions of Erestssnt
plants in residankisl
ECsAp

Probably sdve
ta cost, ahealest

usags and requiced
truck Osd eralflc

due

Could be adverss due
to the locstion of

or 1]
trsatmant plant
or Iarge colleso~
tion syscems

Prabably ajverss
dus to ‘uu =Efs0~
tivensss and
high cost and
land requircsssnts

Of Lmited benefit
nince thare is o
Major compitmsnt
of land chemicala,
anerqgy aod other
TesuMTCdS

Possible advarse
effacta on vege-
tatlon

Flow reduction in
Camphell Creek.
Wonld demtroy the
adcanomone fiwh-
exy In Little
Campbell Creek

Hlgh conseryct ion

lspact. QOace in
piace lleele
impace. Impact

on ook Inlpt ia
anticipeted to
be negiigible

Hone

Hene

EF plante in
rasldentisl srsac

Couid he adveres dus
to the loaation of
irpataent plants In
rsaldentinl areas

Could be adverse dus
to tha location of
treatibent plante in
renldentie? arnns

Would be adverss \f
linaar park use og
atility was raduced.
Could be of benellin
if additionsl perk
land was crested.

Fallure to clamn up
Littla Campball Croek
could resulr In pablic
health probleas

Wauld lncraass Jocal
costs for sawsrags,
Howevat, eamement
could be used o
supplement ) incer
park syacem. HNo
1ony term visual or
odor impacts

Would jncreame the ko
coat af business, whlch
could reduce amount af
lenzab industrial activicy

Negligikibe: may vary.
silghtly intxgsse local
tames Tor xuppare

Japlementabibily
{hegal /Anstitutlonal)

faad Hance concseie are
alceady in uas.  Ieple-
menkagion bedomea a
marrve of epforgement
of axistiug regulazions

Smail dystem cuuld be
built by developers:
lagge system would
Tuyuife municipe!
acticn, Coat gould
hipder duvelopment

Swall mysten could be
bulle by developers
large system wauld
royuire municipa?
action, Cost could
hinder development
Ponr due o cost and
limiced vatue of
Tucraaticn

Foor dus to cost
and the focation of
trestmont systems In
realdentlal areas

foor dus to cost end
the location of tr
ment systems In ceab-
dential arcas

Foor dus to comt and
the locstlon of treac-
ment ewn in resl-
dential areas

Palr co poor due fo
tha nead of & large
amounk of axpenelve
Tand

States mey cbjlact to
to destruction of
Bimhery

Some remletance duc
to conscructkon
impace

Highly implemontabile
due o outeTy by
business community

Nigh. Should
secelve fuow objectlank

Should be oo
hUL BORG §vE G-
tanve cuuld be
wkpecied due to

redgui Feientd

May be unfavorable
#pco costs ase
figh apd puncrows
Eledihent OfFtens
auet be con-
structed

whan umed
whth sedimentarion
basi Ocherwlas
#eme a8 above.

Good

Probably unfsvor-
able due Eo coat
and che consgruc-
tion of numarous
treatmant planca

Local reeslstance
but isrgs acale

Locally upfavor~
able

Lwocally unfavar-
able

Unfavorable §f park
Tend waw uwod. De-
velopers and ceal-
rore would abject
bacsase of large
land requirement

Unfavorable ducing
construction

tUnfavorable during
canmtraction

Untavorable

Aucosse nded For

Fugther Study

HMerids further contid-
vralion, especially in
Vight of cxieting punfei-
pality policy

Hot RedGmmended

Ne. It consumptive Erom an energy standpoine apd
und raquiras hicrlny of crained aperarors, yot
offers no adventaga over sedisenkation ponde

Merite further conmiderstion
uher used ln combuakion with
pedimentstion ponde

DLsinfaction would be vary costly for thae Camplie ) |
Cresk mituation. ft would alsc be unralisble with-
out anperisnced Oparatore

Ho. Hoz & high cost snd.questionable technlcal
raliability for the Anchoroge requiremsnte

Technicelly mar
tent) treatment

celinble for storm water (sntecmii-

Alrhough Lt s a good method for advanced rebars
runcff tractment At im very comtiy

hlthough 4t te Lairly cost compatitive it would pre-
sent operational problems during <old weathec, it i
land consumptive end in anticipated to be injurious
to khe receiving vegetalive

Would troy the [lahery in Litrle Camphell Creek
which antithetical to the objecives of

PL 21-500 which salle for flehable-rwirsable water
wherse attainable

Merits further considetstlons
provides the effect of
advanced etorm water tremt-
mant withowt the operational
prublens

Ts highly usimplementable due to ancioeconomic
and pertibiral impact

HilE be ewsential for future
ared uakity planning
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Table D-5

Assassmutit ¢f Onsite Wasts Disposal
Installation Controls

lusiallation

tact caged
Tnspecriaon

Partormance
bonde

Laceneiag of
Saptic Tank
Enstallers

Cecciflcatlon of
Onsite Systeme

Bual Absosption
Systums

Hataz Quabiky
Impace

Rasules in battec
inmtallagion and
heip void con-
struccion related
Calluran

Gamg an sbovae.
In aadition, the
devaloper fs
1llable for
replacomant of
faulty wyst

Esme as abawve
in wddicion, the
daveiopar is
iisbia For
replacemant of
favlty mymteme

Resulte In o
bigher quaiicy
product which
given Propar Gper-
stiom, will bene-
fiz warar gualizy
Greatly laproves
opsratlon which

is woary bunaflcjal
o wates guallty

Fovhnical
Scliabiiicy

Good dnspaction
in & Islgly xoli-
able with ad of
guality contsal.
However, inspec-
tion ltaclf wil]
pOL protact water
quaifty

Reliable for
iaproving eystem
inecsllation,. but,
1t alone, will
POE procece
unfar qgualicy

Raliable for
improving aystea
installekion. but,
it alons, will
noL protect

watet gualitby

fesults 1n & good
quallty product
but will mot, by
Acaulf, protact
wateE quality

Vory cetisble Lf
syAtema aIw
alrernazad as
ragulired

Hohecary
Cout

Small compared
to beasfliie
racaived.
Hicing of an
addicional
Inspwctor may
be nasdsd

Hinimal puklic
cast; howsver,

LITTE DY

hads sbout 172
to tha cost of
a emptic syates

Environmanisl
mpack
Hons
Mone
Mone
#aneo

Minlea) additicnal
construstios
inpace

Social/Rconomic
lapact

Favorshlie, sk kit would
provide consumak pro-
tactioa and help pio-
tact public health

Siacw 1t would fncrwams
davalopar cast. it would
_x b in somawhat

highar housing cosce

Rasults In copnsums!
protection -

Rasule fo consumer
protection

Incraases tha coak of
onalta disposal, yer
it will help protact
public heslth

Imglementabs Lty

{legal/institutional}

Runicipalily hes
authorhey

Hunicips ity has
suthaclty

Kupicipelity han
sukhority

Municipality has
suthority

Munlcipalicy has
wuthat by

Fuhl ic

Acceprabilicy

Favorable zo
publics devel-
OpETA Bay (eaimt

Favorable to
publicp dovel-
OpPeLa may resist

Favorable

Favorable

Reaiarancs
oupacted dus
Lo increansd
cost

H#ot Rocotmanded

This contral would be redundant to incresesd
inepection. Since an inspsction program je
already undarway continuance of thie na khod
of contzal was favored over inkroduction of x
nev control

This contral ks mlready ln ordissnce [ore

Saptic cenka are falfiy wall scandardized and
additional certifjcetion s not r
Cortification of "Alitarnais Systems® Ep coversd
by sequiressnc for ssfntensnce contrect




Table D-6

Assasament of Omalte Waste Dispozal

Dperation Contrcls

Oparatlon
Controls

Hater
Copservation

Public Educatlon

Ogeravion Permits

Voluntary
Haintenance

Agency Approval
for Title
Transfurs

Warer Quality
Impace

Hau an indirect
benafit as it
will foarer
better system
operatlion

Hap an indirect
banefit aa it
will foster
better system
operation

WEE] help assure
that well demigned
and instailed
aystems will fanc-
Lios well duriog
operational life

1f well followad
it would clearly
benefit water
guality. Must be
accompanied by

a strong publijq
educatlion program

Woukd help elimi-
nate the water
quality impact af
failed systems

Technical
Reliability

Reliable at
improving prab-
lema resulting
Erom hydraulic
overloading

Requires sub-
utantial agency
commitment to be
reliable

1s a reliabla
way to make sure
septic tanks are
Irequently
pumpad

flellabilicy im
dependent upan
effacrivencas of
public involve-
ment PEOGLam

Rellable at
reducing con~
spicuous {wur-
face}l Eallures
but not helpful
at nolving
groundwa ter
failuree

Monerary
Cost

Hinlmal increaae
o homeowner for
electric tape {to
prevent freezing
pipas in wincer}

Can be minimal
to moderate
depending upon
effort

Would probably
require 0.5 o 2.4
person ysar ta
implesment

Minimal

Hivimal

Environmental

Impack

None

Hone

Hone

Hone

Soctal/Econambc
Impact

Some increase in
houaehold cost

Can resuit in vast
improvemant of
aystenm oparation
and public healch,
for relatively
Iittla cast

Increases costs to
chose who now do
not maintain their
Bystems, yat it
helpa protect the
the public at large

Should asmist in
protecting publie
haalth in arcas
sarviced by onsite
syntoms, aapecially
protacrion of pri-
vate woellu

Provides the bane-
fit of consumer
proteceion

fmplupentability

(Legal/lnacitutional)

municipalicy has
authority but control
ls very hard to
antorce without watar
matering

Municipslicy has

authority but imple—
mentation will take
& strong commitmant

Municipalicy has
authority

sunicipality nam
authority

Mupicipalicy has
authority

Public
Acceptability

Generally
unfavorable
unbless accompanied
by a stromg public
education program

No opposition
but public apathy
often & problem

Ganerally unfavor-
able as it can bo
viewad a® govern-
ment invasion of
privacy

Favorahls

Favorabls

Recommmended For

Further Study Hor Recomsended

Tau

Yea
It im falt that the voluntary program should be
erted firwk., If this fails then the operatian
permit option should then be initiated
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Stockpile protection
Sanitary code enforcement
Environmental design

Rain gutter runoff control
Bank stabilization

Transport Controls

Private parking lot improvements and maintenance
Streetsweeping

Parking ordinances

Road improvements and maintenarnce

Gravel or grassed swales

Discharge Controls

Sedimentation basins
0il skimming
Discharge/diversion of storm runoff

ONSITE DISPOSAL SYSTEMS

Location Controls

Comprehensive sanitary survey

Computerization of onsite system data
Certification of soils technicians

Develop detailed septic system suitability map
Require replacement of failing svstems

Installation Controls

Increased inspection
Dual absorption systems

Operation Controls

Water conservation

Public education

Agency approval for title transfers

Voluntary maintenance

Continued inspection of onsite system performance

JUSTIFICATION FOR DISMISSING ALTERNATIVE SUBPLANS

A brief discussion is presented below that summarizes the
information provided in Tables B-1 through B-6 regarding the
reasons certain subplans were dismissed from further consider-

ation.



URBAN RUNOFF SUBPLANS

Source Controls

Air Pollution Controls. The implementation of additional
ailr pollution controls in the Campbell Creek Basin was
considered infeasible because fallout from air pollution is
not considered to be a major source of any of the present or
projected water quality problems in Campbell Creek. The one
major possible exception, suspended solids, that could in
part be contributed to the stream by fugitive dust from
unpaved roads. It is presently being controlled by the
Municipality through their road oiling program. In addition,
it can be anticipated that many dirt roads will be paved in
the future through road improvement districts. Likewise,
air quality will improve with implementation of increasingly
stringent emission controls for automobiles.

Animal Control. This control can help reduce nonpoint

sources of fecal coliform; however, the level of effectiveness
is impossible to assess. It was rejected from further
consideration because present municipal ordinances provide
what is considered to be the only feasible level of control.
Additional controls would be difficult and costly to enforce,
especially given the uncertainty of their water quality
benefit. Strict animal control has been found to be politi=-
cally unpopular in many other areas. However, continuity of
the existing program is endorsed by the 208.

Auto Inspections. Auto inspections are not recommended for
further investigation because they are expected to have no
measureable benefit on water quality. Even though oil and
grease are demonstrated water quality problems, and the
source is most notably the automobile, inspecting vehicles
for o0il and gasoline leakages would be a cumbersome and
ineffective method of controlling the problem. Since only
the most severe leakages would be immediately apparent,
owners would have to leave their vehicle overnight with the
inspection agency so that longer term leaks could be identi-
fied. This would result in citizen inconvenience and is
anticipated to be met with a high level of resistance.

Fertilizer/Irrigation Controls. Control of fertilizer and
irrigation rates can reduce the delivery of landscape-oriented
nutrients to nearby water courses. Because of the rapid
flow rate of water in the Campbell Creek system, nutrients
and their attendent eutrophication problems are avoided.
Nutrient discharges to other lakes in the study area may be
a water quality problem. Runoff from pervious areas in the
basin is anticipated to be near zero, so conveyance of lawn
fertilizer to water courses would be unlikely. Lastly, it
is nearly impossible to control the amount of fertilizer
that homeowners place on their lawns. Given the problems




associated with implementing this control, and in light of
the fact that there is no demonstrated problem with lawn
fertilizers, it was discarded from further assessment.

Leaf Collection. Dead and decaying leaves on urban landscapes
can impart additional BOD and phosphate loadings to receiving
waters. However, as mentioned above, the fast flow through
of water in the Campbell Creek system not only reduces the
concern for nutrient introduction but also obviates the need
to control BOD loadings, as dissolved oxygen levels were

found to be high after all tested storm events.

Litter Ordinances. The Municipality presently has litter
ordinances in effect. Although accelerated enforcement of
existing ordinances may result in a small increase in urban
cleanliness and a reduction in pollutant loadings, the
amount of effort involved is not commensurate to the benefit
to water quality. The impact of litter on water guality is
anticipated to be mostly one of reduced aesthetics, with
minimal increases in BOD and ammonia loadings. Pollutant
loadings are correlated with the small particles of debris
that would not be markedly reduced by effective litter
control.

Because it cannot be documented that accelerated enforcement
of litter ordinances does in fact benefit water quality,
accelerated enforcement of existing litter ordinances was
not considered further. However, continuity of existing
practices is supported by the 208.

Refuse Collection. As referred to above, a cleaner city
results in a higher quality urban runoff, and so an effective
refuse collection system will, in theory, benefit water
quality. However, the correlation between the amount of
refuse collection and litter control, and high water quality
is vague at best. It is assumed that refuse collection is
relatively ineffective at controlling the small particle
sizes that have the greater effect on the quality of urban
runoff. Consequently, attempts to improve upon the existing
municipal refuse collection program were not considered
further. Reductions in the existing program would be undesir-
able from a water quality standpoint.

Studded Snow Tire Restriction Durin Off-season. Control of
studded snow tires on dry pavement can reduce the amount of
Street surface sediments. The amount of additional street
surface sediments caused by the use of studded snow tires
off-season is unknown, but it is expected to be minimal. In
addition, in a case where 50 percent of the roads in the

study area are unpaved, this approach appears illogical.

For this reason, and because very few vehicles were observed
as being equipped with studded snow tires during the warm
months, this control was eliminated from further consideration.
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Unleaded Gas. The use of unleaded gas is meritorious from
an environmental standpoint. However, requiring older cars
to use unleaded gas for water quality improvement cannot be
justified because lead was not identified as a problem in
Campbell Creek. Discharges of lead to the environment will
gradually be reduced as newer model cars replace the old.

Waste 0il Recycling. Although oil and grease is an identified
water quality problem in Campbell Creek, there is no evidence
that illegal dumping of these substances is the source of

the problem. Waste oil recycling is, again, a meritorious
activity from an environmental standpoint, but its benefit

to water quality cannot be measured with available data. In
addition, the amount of money that has to be paid for the
waste oil to provide an incentive to recycle is greater than
the economic value of the oil. It cannot be justified to
recommend further evaluation of this control because the
water quality benefits of recycling cannot be compared
against the costs.

Transport Controls

Covered Parking Lot Structures. Requiring that all parking
lots be enclosed in a structure would not only reduce runoff
and save land, it would also reduce the pollutant loading to
area creeks. However, this control is an extremely costly
method to reduce runoff from parking lots; in most portions
of the Anchorage area land costs are not high enough to
justify the use of high-rise parking rather than traditional
parking lots. Consequently, it was concluded that there are
better means to control parking lot runoff, such as use of
detention facilities and other environmental design alter-
natives.

Catch Basin Maintenance. This control was eliminated from
further consideration simply because there are almost no
catch basins in the study area. If the Municipality installs
trapped catch basins in the future, an aggressive maintenance
pProgram is recommended.

Discharge Controls

Dissolved Air Flotation. This process involves use of
compressors to dissolve air in the wastewater under pressure.
-Wastewater contains suspended pollutants that are fixed to
bubbles which form when pressure is released. The pollutants
are then carried to the surface to be skimmed off for disposal.
As could be anticipated, this process has high energy and
operator requirements. It would require development of
treatment facilities throughout the Campbell Creek Basin and
the hiring and training of treatment plant operators.
Dissolved air flotation provides about the same level of
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treatment as sedimentation basins. The use of sedimentation
basins was considered more feasible because of simpler
operation and lower operational cost.

Disinfection. It was initially felt that disinfection would
be reguired to meet the stringent fecal coliform standards

in Campbell Creek. However, in the case of Campbell Creek,
if chlorination was used for disinfection, then dechlorination
would be necessary in order to avoid injury to the salmon
fishery in Campbell Creek. An alternative would be to use
ozonation. In either case, the costs would be very high,
plant operators would be required and development of numerous
facilities within the basin would result. Even assuming the
development of an efficiently operating disinfection system,
attainment of the proposed fecal coliform standard is not
assured. :

In order to meet proposed fecal coliform standards it will
be necessary to collect all urban runcff and convey it to
convenient locations for treatment. It was concluded that
if installation of a storm water collection system was
reguired, conveyance to Cook Inlet rather than a treatment
facility would be more logical. This logic also applies to
all of the advanced storm water treatment systems mentioned
below.

Screening. Screening was eliminated from further consideration
due to high costs. It would also involve the installation

of numerous small treatment plants and an extensive storm
sewer network. If a storm sewer network were to be installed,
a more logical approach would be to convey storm water to

the ocean rather than to treat and discharge it to Campbell
Creek.

Biological Treatment. Bioclogical treatment was eliminated
for many of the same reasons mentioned above. However, the
most important reason for eliminating this control is that
it is not a technically reliable method for storm water
treatment. Typically, biological processes involve treatment
of a continuous flow, thus allowing development of a culture
of microorganisms that decompose the waste matter. With the
storm water system, a continuous flow situation is not
available and the process has to be "started up" for each
storm event. This results in a loss of treatment efficiency
and reliability.

Physical/Chemical Treatment. Physical/chemical treatment is
one step beyond sedimentation, as flocculents are used as an
aid to remove some of the smaller suspended particles by
settling and filtration. The system is fairly reliable for
storm water treatment because it is readily adaptable to
intermittent flow conditions. Physical/chemical treatment
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can be a reasonable method for storm water treatment if the
level of removal required is one step beyond sedimentation.
It is not applicable for Campbell Creek because it would be
excessive for Level 2, yet would not provide the level of
removal for Level 3, estimated at 95 to 97 percent. Physical/
chemical treatment combined with extensive filtration and
disinfection could attain the level of removal required for
Level 3. However, development of an advanced treatment
facility for urban runoff would be very costly, require
skilled operators and mandate development of an extensive
collection system. When considering the need for the collec-
tion system, discharge to Cook Inlet rather than a treatment
facility appeared more sensible.

Land Treatment. A properly designed land treatment system
would be capable of meeting proposed water guality standards
for Level 3, although it would provide more treatment than
needed for Level 2. Land treatment, however, was not con-
gidered a feasible alternative for Level 3 for several
important reasons.

To be most effective, all of the storm water in the basin
should be collected and routed to a central point for appli-
cation to the land. This site should be at the lowest point
in the basin, preferably in the vicinity of Campbell Lake,
to avoid pumping. In order to treat the design flow of

100 cfs, about 100 acres of well-drained land would be
required. Most of the land in the lower portions of the
basin either have high water tables, are covered by peat or
have low permeability. Therefore, location of an adequate
size poses difficulties.

Use of land application presents problems for controlling
heavy metals. Firstly, a collection system for peat bog
drainage would be required and discharge to a site with
favorable cation exchange characteristics would be needed to
remove heavy metals. Given the need for an extensive collec-
tion system to convey both storm water and urban runoff to
land application site(s), direct discharge to the ocean
seemed more reliable.

Land application could result in operational problems

during cold weather in the spring. Application to frozen
ground could cause freezing and ice buildup or direct

runoff. Direct runoff would result in inadequate treatment
and water quality violations for Level 3. Damage to vegeta-
tion due to freezing water could also be a problem, especially
if the water was applied with sprinklers. For this reason,
use of the linear park along Campbell Creek is not recommended
for land application. Possible loss of vegetation along the
creek would not only reduce park aesthetics, it would also
ralse water temperatures.
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Discharge Diversion of Little Campbell Creek. This control

was dropped from further consideration due to severe environ--
mental impact. Since it would involve diversion of Little
Campbell Creek to the ocean, entry of salmon would be precluded.
In essence, the control involved sacrifice of one stream for
the betterment of another, which proves antithetical to the
goal of PL 92-500 for fishable/swimmable waters where attain-
able. Little Campbell Creek is presently a salmon fishery
(albeit very marginal) so its degradation cannot be justified
from a 208 Plan standpoint.

ONSITE WASTE DISPOSAL SYSTEM SUBPLANS

Location Controls

Require Connection to Centralized Treatment System. Further
analysis of this control is not regquired because existing
ordinances already require hookup to a sanitary sewer when

the property line is within 100 feet of the sewer right-of-way.
Although the control itself does not need improvement, there
is a need for better enforcement as there is evidence that
homes within the required distance to sanitary sewers are

not connected. Resolution of this problem can be attained
through the Comprehensive Sanitary Survey subplan that is
recommended for further study.

increase Minimum Lot Requirements. Presently, a minimum lot
size of at least 1-1/4 acres is required before a septic

tank permit will be issued. However, in the Hillside area
most of the lots are larger than 2 acres. An overall require-
ment for larger minimum lot sizes cannot be justified because
of the unique conditions for each site. That is, 1 acre may
be appropriate for a septic system in one area while 3 acres
may not be sufficient in another. Resolution of this issue
cannot be achieved until development of a detailed septic
system sultability map is completed. This map would better
identify the limitations of specific areas. Initiation of a
blanket requirement for larger lot sizes can result in
oversizing and economic waste.,

Land Use Controls. Presently, the Hillside area is zoned
for large lot development; this appears appropriate for
septic tank usage given existing data. Additional land use
controls cannot presently be justified.

Hold Professional Engineer Liable for Soils Test. Under the
present system, the professional engineer is already held
responibile if it can be proven that the soils tests results
were falsified. Where solils tests results were reported
correctly and the septic system still failed, it would be
inappropriate to hold the responsible professional engineer
liable. Present methods for assessing soil suitability are




not infallible and the results cannot always guarantee that

a given site will be suitable for a septic system. In
addition, it is possible that a professional engineer could

be held liable when mismanagement on the part of the homeowner,
not the underlying soil, was responsible for a system

- failure.

Require Design by a Registered Professional Engineer.
Requiring that new systems be designed by an engineer could
increase the cost of new systems by almost $1,000. Given
that most systems do not require specialized design, but
rather can use standard criteria for given site characteristics,
this requirement would result in increased cost with very
little benefit. It would also be somewhat redundant to the
ongoing Department of Health and Environmental Protection
(DHEP) inspection program. Because inspection is presently
being practiced it was felt that augmenting this program
would be better than introducing a new program.

Adopt Design Criteria. The Municipality already has design
criteria based on the U. S. Public Health Service criteria.
Since these criteria are generic and not specific to the
Anchorage area, weaknesses are certainly a possibility. It
has been recommended that existing criteria continue to be
used until proven inadequate. Presently, there is no evidence
of inadequacy.

Alternate Onsite Systems. The Municipality currently encour-
ages the use of new technology for onsite waste disposal.

If a person opts to use such a system, current policy requires
that a contract between the owner and a local manufacturer's
representative be provided. Inasmuch as there is already a
local policy encouraging new technology, further analysis of
alternate systems is not merited. In addition, there is no
evidence that existing technology (septic tank-soil absorption
system) is inadequate or that a more reliable substitute is
available. Use of alternate systems is often inadvisable
because of complicated operation requirements and unavaila-
bility of replacement parts and repair personnel. Lack of
appropriate operation has resulted in serious problems with
alternate onsite systems in many areas of the country.

Installation of Sanitary Sewer. As mentioned previously,
present zoning in the Hillside area is for large lot develop-
ment. Extension of a sanitary sewer to this area would be
very expensive on a per household basis. In order for it to
be cost effective, changes in zoning densities would be
needed to permit higher housing. From a water quality

impact standpoint, increasing the density in the Hillside
area would be more deleterious than additional septic tanks,
given existing zoning. Increases in density would result in
increases in runoff and pollutant loadings associated with
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urbanization. In addition, most of the residents of the
Hillside area have moved there because of a desire for large
lot living; attempts to increase densities are anticipated
to be controversial. This control was dropped from further
evaluation because it is considered unimplementable due to
local politics.

Installation Controls

Performance Bonds. This control was dropped from further
consideration because it was felt to be less desirable than
simply expanding the existing inspection program. It could
also make developers liable for systems that failed due to
homeowners mismanagement rather than faulty installation.

In addition, the administration of this control would increase
Municipal operating costs and the bond itself would increase
developer costs and the cost of housing.

Licensing Septic Tank Installers. Under the existing
program installers are granted an annual permit by the
Municipality for installation of onsite systems. The
existing control was considered adequate and so the licensing
option was dropped from further consideration. However,
continuation of the existing program is considered beneficial
to local water quality.

Certification of Onsite Systems. Septic tanks are fairly
well standardized and additional certification is not required
for that portion of the system. It is important to note

that most of the problems result from the soil absorption
system that is not amenable to certification, but more
appropriately controlled during installation. Although
certification may be appropriate for certain "alternative
onsite systems," the present Municipal practice of requiring
a contract between the owner and a local manufacturing
representative for operation obviates the need for additional
certification.

Operation Controls

Operation Permits. Efficient administration of an operation
permlt program requires biannual inspection by Municipal
cfficials, which can be interpreted as an invasion of
privacy. In addition, Municipal costs are increased for
administration of the program. It was felt that a voluntary
operation program should be initiated prior to an operation
permit system, If the voluntary system proves to be unsuc-
cessful, it is recommended that an operation permit program
be undertaken.
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