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1.0 INTRODUCTION
This technicallreport deals with:

~ a description of on-site systems and their
operation .

—~ the economics of sewerage and on-site system
installation .

- areawide housing projections and densities in
perspective with Hillside area

- public facility and services requirements
- transition area development process and standards

The Hillside Wastewater Management Plan recommends a '
balanced use approach to the development of the Hillside,
designating areas to receive sewerage and areas to continue’
to use on-site systems. Because of this approach, it is
essential that the Plan be based on as complete a knowledge
as possible of on-site system operation and the economics of
housing and sewerage/on-site system installation. This ana-
lysis evaluates each of these caonditions and attempts, as
well, to assess the impact of various Hillside growth pat-
terns on public facility needs. It is in this sense that
the Technical Report points out some of the necessary
features of an on-site management system and provides an
explanation of the characteristics of recommended land use,
housing, and zoning policies and patterns.



2.2

2.2.1

ON=SITE WASTEWATER MANAGEMENT SYSTEMS

Introduction

Proper designh, construé¢tion, and operation of on-site
wastewater management systems is obviously the key to
their continued, long-term use in the Hillside area.
But what criteria are necessary for them to function
properly? Under what conditions can they be expected
to work?. Are there new or innovative techniques that
can work under conditions or in locations that pre-
viously have been considered unsuitable? What changes
are necessary in Municipal codes and ordinances to
ensure better design, more closely controlled construc-
tion and more informed operation and maintenance? This
chapter outlines criteria, describes innovative tech-
nigues, and details changes in Municipal regulations
which, taken together, can form an areawide management
system to ensure, as much as presently possible, the
long-term use of on-site wastewater disposal systems.

Criteria for System Operation

General Information -.In Anchorage, the. traditiomnal
on-site wastewater system consists of a two compart-
ment septic tank, a deep trench drainfield, and
interconnecting pipes, cleanouts, and stand pipes.
Together . these components physically remove and
biologically treat the wastewater. The septic tank
alone can remove about 30 to 50% of the wastes if
properly maintained. The drainfield, actually the
soils surrounding the drainfield, must treat the
remaining waste and dispose of the treated water.

In the soil, bacteria eat the food (literally break
-down the BOD and solids, and incorporate them).
Pathogens become trapped in the soil either by being
absorbed onto soil particles, or becoming stuck to
the microbial slimes laid down by soil bacteria.

Once trapped, some pathogens die off because of dif-
ferences in temperature, lack of moisture and food,
and other causes. Others are inhibited or killed by
antibiotics given off naturally by soil fungi and
other organisms. Still others are actually preyed
upon by soil bacteria and literally eaten.

In order for treatment to be effective, the soil bac-
teria must have air and sufficient time to do their
work. .These conditions will exist if the soil
beneath the soil treatment system is unsaturated. 1In
an unsaturated soil, water moves only through the




smallest pores or in a thln fllm around soil: par-
tickes surroundlng the larger pores which are usually
filled with air. This type of movement occurs -
because the driving force behind unsaturated flow is
not gravity, but a soil tension force (sometimes
called capillary attraction, wicking action, or
"sucking power"). If all soil pores were filled with
water (i.e., saturated conditions), most of the water
would flow by gravity through the larger pores (much
the same way one could put more water through a
12-inch culvert than a l-inch hose). However, under
saturated conditions, the largest pores drain first,
since they are able to exert the least tension (or
"sucking power"). Water is pulled or "sucked”
through the smaller pores. Because water is mov;ng
due to tension or "sucking" power, it does not have
to go down but can move sideways or even up to
wherever the soll is driest.

The proper soil type and certain physical conditions
in the drainfield are, therefore, of critical impor-
tance in the long-term performance of on-site dispos-
al systems. Unless the soil performs its treatment
function, the system will fail. Three conditions are
necessary to enable the scil system to function pro-
perly. The scoil must have a permeability adequate to
dispose of the water. There must be a minumum of
four feet of unsaturated, aerated soil between the
drainfield bottom and saturated soil, bedrock or an
impermeakble soil horizon. . Finally, the land slope
must be adequate for system construction.’

These critical conditions and their relationship to
on-site system operation are described in more detail
later in this chapter.

Suitability Analysis — Because of the impbrtance for

soils in the proper operation of on—-site wastewater

‘disposal systems, the focus of the suitability analy-

sis was on soil type and soil permeability. But
other factors were used in the analysis to the extent
that they effected system operation. Several compre-—-
hensive sources of scils and other information were
available for use in this study. The primary sources
were the following: :

° Hydrology for Land Use Planning: The Hillside
Area, Anchorage, Alaska, U.S. Geological
Survey — Open File Report 75-105%, Dearborn,
L.L. and Barnwell, W.W., 1975. ’



Generalized Geologic Map of Anchorage and
Vicinity, Alaska, U.S. Geoclogical Survey - Map
I-787-A, Schnell, H.R. and Dobrovolony,
Ernest, 1972. ' ' '

Relative Permeability of Surficial Geologic:
-Materials, Anchorage and Vicinity, Alaska:
U.S. Geological survey Folio I-787-F,
Freethey, G.W., 19276.

South Anchorage Area Soil Survey: U.S.
. Department of Agriculture, Soil Conservation
Service, Baker, Janet K., 1980.

Anchorage Area Soil Survey: U.S. Army Corps of
Engineers, and Department of Agriculture, Scil
Conservation Service, Metropolitan Anchorage
Urban Study (MAUS) Vol. 7., 1279,

Files of. the Anchorage Department of Health and
Environmental Protection, U.S. Geological Survey,
and the State of Alaska District Soils
.Laboratory.

Utilizing these sources and other pieces of infor-
mation, the various constraints to on-site system
operation such as soil type, depth to bedrock, water
table and wetland areas, slope, and poorly drained
surficial soils were mapped. Then the following
threé criteria for adequate on-site system func-—
tioning were applied to the available data that had
been mapped. The first criterion is that the soil, in
which the on-site disposal system is located, must
have adequate permeability to dissipate the
wastewater. Furthermore, the soils must maintain an
adequate permeability when in constant contact with
septic. tank effluent.

The second critericon is that there must be at least
four feet of unsaturated aerated soil between the
botton of disposal field and any layer of 1)
saturated soil, 2) fractured bedrock, or 3) imper-
meable soil horizon in order to provide adeguate
distance for treatment or purification. The final
criterion is that the slope must be such that the on-
site system can physically be constructed.

Using these three basic criteria and the environmen-
tal information previously mapped, certain general
areas of the Hillside were designated as being pri-
marily unsuitable through the following process.




The requirement to have and maintain adequate per-
meability would automatically eliminate rock outcrop
areas, areas of shallow bedrock, and organic soils.
The rock outcrop areas, if composed of unfractured
material, obviously would not have adequate per-
meability. Even if the bedrock were fractured there
would be a serious risk of contamination of deeper
water supply aquifers if a septic tank effluent were
introduced into the. fracture. Therefore, all areas
labeled as rock outcrops or shallow bedrock were
placed in the generally unsuitable areas.

All organic soils were classified as unsuitable.
This includes the following soil types based on the
S0il Conservation Service, scil classification
system. o .

Doroshin peat
Salamatof peat

Slikok mucky silt loam
Starichkof peat

e 8 ¢ o

While such soils may be moderately permeable to run-
off water, their permeability dramatically decreases
when in contact with septic tank effluent under nor—
- mal operating conditions. Very quickly after the
introduction of septic tank effluent, these soils
form a heavy slime layer which reduces permeability
to very low levels. Therefore, theéese types of soils
were placed in the genherally unsuitable category. '

Although the mound system alternative (which is
discussed later in this report) might be used to-
avoid this condition in organic soils, it is not a
recommended solution because of the low bearing
capacity of these soils. It appears that they will
not physically support the additional weight of a
mound over several cycles of freezing and thawing.
This lack of support will allow the mound to be
deformed, thus disrupting the drainfield function.

In order to remove contaminants from septic tank
effluent, particularly nutrients and viruses, there
must be at least four feet of unsaturated, aerated
soils between the bottom of the soil treatment systen
and impermeable soil horizons. In addition to the
four soils mentioned previously, two other soil types
were placed in an unsuitable category based on this
eriteria of adegquate treatment depth. Those soil
types included the following: Jacobson very stoney
silt loam, and Moose River silt loam. These two so0il
types were also deemed unsuitable because of their
floocding potential. :



In addition to those classified as unsuitable, a
number of soils were classified as marginally
suitable based on the adegquate treatment depth cri-
teria. These included the Caswell silt loam, Purches
silt loam,  and Grewingk sandy loam. In these margin-
al areas either mound systems or shallow trenches
with curtain drains may possibly be used for on-site
waste disposal. These innovative techniques are
discussed subsequently. Other marginal socils were
the Spenard silt loam and the Torpedo gravelly sandy
loam, which would support mound systems on the
shallower slopes. :

Finally, the additional criteria for on~site system
‘suitability is the degree of slope. For the purposes
of this study, all slopes over 25% were considered
unsuitable for on-site systems. While on-site
systems can function on such slopes, it is generally
very difficult to construct them with modern exca-—
vating equipment. While it is possible that they can
be constructed by hand, it is doubtful that many
homeowners or contractors would be willing to under- .
take such an operation.«* For that reason they cannot .
be supported as part of normal Municipal policy. )
Case by case exemptlons may be allowed on individual
parcel review. This criteria is supported by State
and Municipal standards which regard slopes over 25%
as unsuitable. In relation to soil type, this cri-
terion, in conjunction with rock outcropping and
extreme permeability, would place the Turnagain
extremely cobbley silt loam in the unsuitable cate-
gory.

Following the elimination of certain soil types based
.,on the three criteria, a chart was prepared and a map
developed which divided the soils in the Hillside
area into three categories. The first category was
soils suitable for on-site systems, the second cate-
gory was marginal lands and the third was soils
unsuitable for on-site systems. This information is
presented in Table 1, taken from the second progress
report for the Hillside Wastewater Disposal Study,
~June, 1981. Further information on the suitability
analysis and the relationship between .soil type and
acceptable on-site system can be obtained from that
repcrt.

An important part of the suitability analysis was the
definition of the terms suitable, maginally suitable,
and unsultable. Fcollowing are statements of the
definitions of these terms. :




_ 1ABLE © _
... SOIL TYPES (From SCS S50il Survey) ; : :
: : : . - UNIF. PERM. WATER

NAME " . DEPTH - TEXTURE S $OIL CLASS (MPT = TABLE

Caswell g-19" l Stratified Silt Loam & Sand SM, ML 100:3@ 20 -g

Silt Loam - 19"-42% | very Gravelly Sand oM, GP 10-3 j

Chena g-9" t Silt Leoam, Sandy Loam SM, ML 100230 % 6!
i : . Ve Sand GP 10-3 ‘

Goodhope . Silt Loam & Silty Clay Loam. ML 300-3GC ‘ -
Silt _Loam , 10"-40" | Gravelly Silt Clay Loam CL 300-100; -6

' i
Homestead - g-8" gilt Lcam - ‘ ML !100—30 g '
Sl ream - | gr-ag" Very Gravelly Sandy Loam GW, GF ]100—10 | 6

Purches 0~12" Silt Loam, Very Gfavelly
Silt Loam 12"-40" | Silt & Sandy Loam '

g-1l6" | Silt Loam, Gravelly Silt o ML
6"-50" oam, Gravelly Sandy Loam M, ML

’ : i
Torpedo I Gravelly Sandy Lecam, - . ML, SM ;
Gravelly | i Gravelly Silt Loam s ' |
Sandy Ioam l 10"=-47" i Era;;ell.y Sandy & Silt Claf‘/’ P’lL ,SM,CL 5300""‘100‘,‘
' | Doa ) % !
TuomL T 0-15" T VeLy rine sandy & Silt Loam ML - !iuU—ju‘W '
Silt Loam ! 15-42" i Fine Sandy Loam ; SM 4;30—10 I 6
N - , i i
Anchorage | 0-7" | Fine sandy Loam, $ilt Loam | ML | 100-30 "
. Fine Sandy { 7"-54" i Loamy Fine Sand, Sand &SW, SM }10-3 i g
Loam ‘ i { |
i : i [ .
Grewingk L Q-6" . "Sandy Loam, Silt Loam ] sM,ML 100-30 52'—3'
Sandy Toam ‘ 6"-33"  Gravelly Loam, Fine Sandy | SM,ML |,300—3[) :
‘ ; Loam ‘ ; !

et

UNSUITABLE SOILS -



° guitable areas are those whose soil types and
other environmental conditions that will allow
any of the traditional or innovative cn-site
wastewater management techniques to function ade-
guately with proper maintenance over indefinitely
long periods of time.

Marginal areas are those particular soil, water
table, or bedrock conditions that limit the use
of the traditional on-site disposal technique and
generally will require use of the innovative '
systems. It should be reemphasized that the
marginal area designated does not preclude the
use of on-site systems, but because of adverse
environmental conditions requires the use of dif-
ferent technigues and a more rigorous design and
review process. For that reason, the innovative
systems described later in this report, may allow
development in these areas.

Unsuitable areas are those where wetlands, high
‘or seasonaly high water table, shallow or sur-
ficial bedrock, organic soils, and steep slopes
generally preclude the” use of on-site wastewater
treatment Qf any type. R
‘The scale of the mapping for the study and the
resource data set did not allow site by site investi-
gations, so it must be emphasized hexe that the defi-
nitions of areas as they were used in the study were
generalized ones. Any given site within the suitable
area could possibly have a collection of environmen-
tal factors that would render it unsuitable.
Likewise, in the generally unsuitable area, any par—
ticular site could have a combination of factors that:
would allow the use of on-site systems following a
careful site analysis. It should be re-emphasized
that these area designations do not necessarily
preclude or ensure the use or non-use of on-site
systems. They are meant to -alert the Municipality
and landowners of the general areas of constraint for
the use of on-site systems of wastewater disposal in
the Hillside area. The innovative techniques '
described later in this report, and the management
controls which are necessary to ensure proper regula-
tion of the use of on-site systems, will provide for
the eventual site by site regulation of on-site
systems. '




Existing Problem Areas = During the study, infor-
mation on problems in already developed areas was
collected. These problems occur in less than 10% of
the on-site systems on the Hillside, most probably
due to the success of the deep trench system which
has been required since 1974 and the restriction of
development to the better soil types.

However, these problems are likely to be of concern
to the residents in these areas and therefore deserve
mention in this report, because identification of
the problems may lead to theilir solution.

Three of the problem areas -- Terrace Heights/Grecian
Hills Subdivisions, Audubon Hills Subdivision, and
Rabbit Creek Heights/Rabbit Creek View Subdivisions
~- are ‘plagued with high water tables and are.built
in or adjacent to wetlands. Valli-Vue Estates
Subdivision has problems related to the density and
grouping pattern of the homes. Talus West
Subdivision has problems due to the tight soils, and
surface water infiltration into the drainfields.
Other possible problem areas are Mountain Park
Estates and Sky Ranch Estates. '

 The solution to these problems is difficult because

of the existing patterns of land ownership and devel-

opment. The management strategy outlined later in

this report involves a neighborhood approach to
defining specific problems, and then the development
of site specific solutions for individual groups of
homes. ‘ :

Policy Implications - There are several policy

implications related. to the results of the suitabil-
ity analysis. The primary one; is the need to
strengthen and expand the existing Department of
Health and Environmental Protection (DHEP) regulation
of on-site systems. The information in this report
clearly indicates the constraints to on-site system
functiconing and the link between marginal conditions
and the innovative systems. But it is not suf-
ficiently detailed to give site specific recommen-—
dations. The DHEP program is seen as the best
control over the individual sites. Consequently,
recommendations are developed under the action plan
to increase DHEP's role in regulating drainfield .
location and construction inspection, requiring addi-
tional soil tests within a proposed subdivision, lot
size review, and the review of existing problem
areas. In addition, the problems with surface water
drainage indicates the need for drainage studies in
certain priority areas.




































