


Response to Directors Informal Review and Decision.

Curt Holler Professional Engineer PE License No. CE 9607 was not truthful in his Certification of
Septic which was noticed by Mr. McCabe. (Paper included in file) | believe a Professional Engineer
must be truthful in his Certifications as that is what the DEC bases their analysis on. Mr. Holler
omitted the Creek and the 18 foot water on his Certificate for Tom and Debra Rolston Lot 7.

On April 25, 2016 DEC staff visited the location and took measurements and to observe dry
impressions of the Creek. Distance was found to be in excess of 100 feet. | had a Professional
Surveyor survey the WWDS and found that the closest measurement to Centerline was 103 feet.

1 was not notified of their arrival so that | could show them the Creek formation. According to
Regulation 18 AAC 72.020(b) the distance between the mean annual high water levels is to be
measured horizontally. | have submitted the Survey in this packet.

| find one of my arguments here. You cannot measure the high water of an unknown volume of
water on the South side of the creek. Therefore the rational argument would be to resort to the
Plat which shows only the North side of the creek as the placement of the WWDS. The
installation was placed 103 feet from a ditch that the Rolston created. | have pictures to prove
that the creek is a valuable asset to our lake and half the year supports our lake levels. This no
name creek is the headwaters of Cotton wood Creek which is a juvenile salmon rearing Creek.
This unknown Creek has been running for a hundred and most likely thousands of years. | have
submitted my evidence that this Creek Exists. When the Creek again flows as my pictures show
the distance will be less than 100 feet half of the year.

As we in Alaska know this past winter was the lowest snowfall on record, we are in drought like
conditions. This situation is to be noted and not taken as a fact as the Creek will surely return in
its vengeance

To disrespect this Creek because it is not recognized is an insult to Nature. Because this Creek is
not recognized the DEC must take extra precaution to err on the side of the neighborhoods and
the EPA and Paradise Lake Management Plan to relocate the WWDS to the proper location.

If you look at any LIDAR you can see the impressions of a seasonal creek. | feel the State of
Alaska is indeed deficient in updating their maps.

The Evidence exists that this Creek is recognized by a 1914 Government Survey included in this
packet. The Evidence also included is a 1964 Soil Survey which shows the Creek and Associated
soils. This exact Location Lot 7 has the type of soil that has quick permeability of the substratum
which has the probability of polluting the ground water.

The Division of Land did not take this Creek in their decision making, as at the time the creek
was soaking into the Wetland and a deep diversion ditch that the Rolston created. The Rolston




then diverted the creek water into a hole off his western side of his driveway disrespecting the
natural flow of the creek bed entering our lake.

| found then a 10 inch gap opened up in the wetland coming from the Rolston property draining
South East right through their drain field entering my property and going into the Lake.

First of all | should have protections for not allowing any drainage from a neighbor property
coming through my property and DEC allowing this.

The general concerns of the DEC Water Dept. raise the concerns that they cannot monitor the
ground water or the impacts to the lake from this WWDS. Why then would you not err on the
side of safety and follow the Plat.

Ms Hale said that | do raise general concerns that the regulations of the Dept. of Water cannot
be addressed in the informal hearing.

My concerns are to follow the Plat as the Plat was approved by Engineers and Surveyors with
input from the EPA and neighboring communities. Why would you allow a private WWDS to be
located in a sensitive area that was noticed to be placed in the location that the Matsu Borough
approved as a Plat.?

The Matsu Borough relies on the DEC to regulate this WWDS. You must pay attention to all that |
have submitted as evidence. The only evidence the Rolstons have submitted is an Engineer who
omitted the Creek and high ground water. The Officer of DEC Owen Wooley who described
himself to be a top Engineer. | believe that he is a friend of the Rolstons as he told me the
Rolstons have Lakefront property in a threatening way. . | tried to report him to the Division of
Professional Licensing but | found out he is not an Engineer he is Tech. | did file a report to this
division on Curtis Holler. That division responded to me that they are awaiting DEC’s response to
his emittance of the Creek and ground water. The Creek is on the Plat. The Creek on one hand is
considered by the DEC measurements and on the other hand is not considered when the
measurement must include the high water mark south of the Creek. The bank shows the
measurement on the north side.

Thank you for your analysis and attention to our concerns

Linda Fisch




MATANUSKA-SUSITNA BOROUGH
Planning and Land Use Department
350 East Dahlia Avenue * Palmer, AK 99645
Phone (907) 861-7851 ¢ Fax (907) 861-7876
www.matsugov.us ° planning@matsugov.us

March 15, 2016

Linda Fisch
2700 E. Paradise Lane
Wasilla, AK 99687-6286

RE: Your request for borough enforcement to require relocation of the septic system recently
installed on Lot 7, Block 3, Paradise Park Subdivision.

Dear Ms, Fisch:

The borough is in receipt of your request noted above, concerning the development on Lot 7,
Block 3 Paradise Park Subdivision,

The Borough Planning Department generally oversees regulations in MSB Code, Title 8 Health
and Welfare, Title 17 Zoning and Title 43 Subdivisions (previously Title 16 and Title 27). As
Mr. Strawn has indicated in his March 8, 2016 email to you, he has reviewed the appropriate
sections of Title 17 Zoning and concluded that he has not found any violations of Borough code
that warrant enforcement.

Concerning compliance with the subdivision code, I would like to clarify a couple of issues.

First, Alaska Statutes 29.40.070 states that the assembly shall adopt platting requirements by
ordinance that may include, but are not limited to, the control of:

e Form, size and other aspects of subdivision, dedications, and vacations of land;

e Dimensions and design of lots;

e Street width, arrangement, and rights-of-way, including requirements for public access to
lots and installation of street paving, curbs, gutters, sidewalks, sewers, water lines,
drainage and other public utility facilities and improvements; and

e Dedication of streets, rights-of-way, public utility easements and areas considered
necessary by the platting authority for other public uses.

Second, the borough’s Title 43 (previously Title 27 and Title 16), adopted by assembly

ordinance, sets out clear subdivision requirements, including what is to be shown on plats. The
Planning and Land Use Director’s Certificate block required on plats reads as follows:
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MATANUSKA-SUSITNA BOROUGH
Planning and Land Use Department
350 East Dahlia Avenue ® Palmer, AK 99645
Phone (907) 861-7851 » Fax (907) 861-7876
www.matsugov.us * planning@matsugov.us

I certify that this subdivision plan has been found to comply with the land subdivision

regulations of the Matanuska-Susitna Borough, and that the plat has been approved by
the platting authority by plat resolution number , dated 20 _, and that this
plat has been approved for recording in the office of the recorder in the
district, Third Judicial District, State of Alaska in which the plat is located.

, 20

Planning and Land Use Director
ATTEST:

Platting Clerk

Nowhere does this certification indicate that, by signing the plat, the borough will be responsible
for enforcement of all of the notes, easements, or other requirements on the plat, only that it has
been found to comply with the land subdivision regulations, and has been approved by the
appropriate authority. In fact, many of the notes, easements or other comments on plats are
required by utilities or other state or federal agencies, and in some cases, by the developer
themselves. While the Borough has the authority enforce plat notes, setback requirements, and
other zoning ordinances, the decision to do so is based on a variety of factors including: (1)
whether there is clear evidence of a violation, (2) the public interest affected by the violation, and
(3) the availability of MSB resources to pursue such violations.

The borough does not have adequate resources to enforce notes from other entities on the
hundreds of plats that go through our office, nor has the Borough Assembly indicated they wish
staff to do so. Also, because we were unable to substantiate a violation of Borough code
throughout our investigation, the Borough Planning Department cannot accommodate your
request to require relocation of the septic system on Lot 7.

For your information, Alaska Statutes 29.40.190 Civil remedies and penalties, states (in part) the
following:

(a) The municipality or an aggrieved person may institute a civil action against a person
who violates a provision of this chapter, a subdivision regulation adopted under this
chapter, or a term, condition, or limitation imposed by a platting authority. In
addition to other relief, a civil penalty not to exceed 31,000 may be imposed for each
violation. An action to enjoin a violation may be brought notwithstanding the
availability of any other remedy. Upon application for injunctive relief and a finding
of a violation or threatened violation, the superior court shall grant the injunction.

Providing Outstanding Borough Services to the Matanuska-Susitna Community




MATANUSKA-SUSITNA BOROUGH
Planning and Land Use Department
350 East Dahlia Avenue ® Palmer, AK 99645
Phone (907) 861-7851 » Fax (907) 861-7876
www.matsugov.us * planning@matsugov.us

Should you have further questions please let me know.

Respectfully,

A

Eileen Probasco
Director of Planning and Land Use

Ce:  Alex Strawn, Development Services Manager
John Aschenbrenner, Borough Deputy Borough Attorney
John Moosey, Borough Manager
Barbara Doty, Assembly District 6
Chan Pohgkhamsing, EPA
Mark Jen, EPA
Matthew LaCroix, EPA
Gene McCabe, ADEC
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My name is Linda Fisch. My Husband Thomas W Bouwens and | are the owners of 7.8 acres Paradise
Lake Lot 1. Our property is adjacent to Lot 7 on its Eastern border. Our property extends south to the
water’s edge which | believe that is where the creek had been draining through from Lot 7. Tom Rolston
diverted the creek and ditched the water into a hole west of his driveway. That water has traveled
South- East through his drainage field onto my property entering Paradise Lake. My photos will show
the drainage opening in the wetland. See Paradise Lake Management Plan {all land on Paradise Lake is
Private Property) Rolstons do not own any lakefront...

The reason why | am requesting this review is because | have the evidence to show that a seasonal creek
flows through Lot 7 and enters Paradise Lake. This flow is relevant to previous winter snowfall and rain
events during the seasons. The Flow in the past has been so significant as to raise the level of the lake
and flow over my driveway and my neighbor’s property. In this past few months the creek has come
within 40 feet of Tom and Debra Rolston’s location of Septic and Leach field. See Pictures of creek
ponding near septic and leach field. This past winter had a record low snowfall.

Mr. McCabe’s analysis of “guiding occasional surface water though a culvert under his driveway” would
not be my analysis or that of anyone that has studied this creek drainage. Oran Wooley is not in the
position to be neither fair nor impartial. Mr. Wooley described himself to me to be a Senior Engineer
with DEC and that he approved the Rolstons Septic. He met them on site 2 or 3 times and it appeared to
me that he was a friend of theirs by responding to me in a threatening way. Mr. McCabe did not alert
me to the fact that they were going to be on-site so that | can meet with them with my Surveyor and
Engineer and explain the hydrology of this area and show them that the creek was still running but now
leaching into the deep diversion ditches. This diversion ditch artificially gave the Rolstons the distance
when the flow of the creek is low. It will not impede the creek when the flow of the creek is higher. it
has ponded in the ditch rather than flow due to the Wetlands. Tom Rolston artificially altered the
streambed and the water is now disappearing into a hole the Roiston created instead of going through
the historic drainage of the creek bed into the lake. (Pictures of hole and water)

Though the Rolston’s have the adequate distance, the elevation is the same on the creek bed to the
standpipes and even if Tom Rolston raised his elevation the creek will flow within 100 feet. Tom and
Debra Rolston made the decision to disregard the Paradise Park Subdivision Plat where it clearly shows
the Creek and the 100 foot Separation Distance above the High water mark on the bank of the creek.
There is no mark below this creek. This Surveyor Bob Hoffman {Bull Moose Surveying) competently
designed this Plat with the co-compliance of the Engineers of the Matsu Borough Planning and Platting
Dept. See Paradise Park Plat Lot 7. Numerous letters and appeals were instituted in the development of
this subdivision as there were questions on the natural resources and drainage designs.

See EPA letters of 2006 and 2008. The Subdivision was actually denied in 2006 by the EPA objection
because the drainage plan was not taking into consideration the topography and the ecology of this
unigue area. Recommendations were given to protect the creek and leave the natural vegetation so as




to buffer the run off from the upper lots. This was not followed by the Rolstons. They essentially cleared
the lot and creek drainage and altered the elevation.

The final Plat was approved and signed in April of 2012 by the Matsu Borough. At that point my
neighbors and | had the assurances that the Lake and the water would be protected from contaminants
and that our ground water would be clean as it enters the lake. It also took into consideration the
seasonal creek that enters Paradise Lake. Specifically that no septic would be placed south of the high
water mark of the creek which is designated by the 100 foot set-back on the Plat..

The hydrology of this area and on Lot 7 shows this to be the type of soils that have quick permeability of
the substratum which will allow private septic systems to pollute the ground water. See EPA letter. Also
submitted is a 1964 Soil Survey of this creek entering through Lot 7. This type of soil on this exact spot is
SA and SM. Respectively Salamatof Peat which is only found along small streams (Page 30 and SM which
is Slikok Muck found in drainage ways. (Page 31)

My neighbors and | instituted a Paradise Lake Management Plan with Eileen Probasco Planning Director
of the MAT Su Borough which afforded protection for the health and welfare of our lake and the
protection of the birds and natural habitat. See Paradise Lake Management Plan. The Management Plan
describes the creek that flows into Paradise Lake originating on the North West inlet to the lake. (Page
5)

Also included for your review is a 1914 GLO Government Survey that identified the Creek though this
drainage and measured it Page 6. This tells me that this Creek has been running for well over 102 years.
The history of this area shows that this no named creek could have run literally for thousands of years.

My primary interest is for the Septic System to move to the designated area of the Plat which would in
effect put it in no harm’s way to our ground water or the health of our lake. Mixing the creek with the
septic runoff which most definitely affects the lake and the ground water The Septic tank has width and
the Creek has width, mixing these two together is where the problem lies... My well was within 70 feet
of the creek when it was closing in to 40 feet of the Rolston septic. The Rolstons installed their septic in
January at the time when the ground was frozen. Mr. McCabe noted that the Engineer Misrepresented
the Certification of Septic by omitting the Creek. Also come to our attention most recently is the Fact
that Jack Hewitt Supervisor of the ACOE told us on an onsite visit that Tom Rolston told him the ground
water was hit at 18 feet. This also was not noted by Curt Holler Engineer. This omitting the creek and
high ground water is significant as if he did note the creek and water at 18 feet there would not be
enough separation distance on his property in this present location.

I would surmise that the Rolstons Warranty Deed does inform the Owner and the Owners Engineer that
a Creek does exist. See Rolston Warranty Deed. See email from Gene McCabe acknowledgment of
Engineer Curtis Holler not mentioning Creek.




This no named creek is the only source of water entering the Lake. Paradise Lake eventually empties into
Cottonwood Creek which is a juvenile salmon rearing creek. The implication of the Rolston’s septic and
leach field in his present location will present the perfect application for polluting our lake and water.
See a Biologists Analysis of what will then happen.

Ron Godden, Environmental Engineer who apparently used to be a former ADEC employee did come on
site to examine this situation upon my request. He came at different times to examine the creek flow.
Ron called Mr. McCabe up to state his displeasure in the location of Rolston’s septic and leach field. |
was a witness to the fact that Ron Godden told Mr. McCabe the system is in harm’s way and needs to
move.

My neighbors and | are calling on the good graces of the ADEC to promote the health and welfare of our
lake water and wildlife and to please re-locate the Rolstons septic and leach filed to the area north of
the creek 100 feet above the high water mark. This is not going to penalize the Rolstons but rather
insure all of the lake owners that the ADEC is protecting our ground water and lake from septic seepage
or sludge mixing with the creek water. 1t is not predictable when this will happen but it is a certain
prediction that it will happen.

| would also request the ADEC to pay attention to the EPA’s most recent email to me from Matt Lacroix.
Stating that the DEC should not allow a waiver due to the fact that the Rolston’s knew the septic system
was being installed in the wrong location.

Written on May 6, 2016

Included with this letter is an Index to Documents relevant to this case.
Letters of Support

5 Page Brief Attorney Brad DeNoble (Environmental Attorney)

Pictures of Flooding

Pictures of Creek running and ponding on Lot 7 close to Drain Pipes.
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In Summary

Though the Rolstons have obtained artificial 100 foot distance, this will not be so when the Creek Flows.

| understand that the ADEC may not have regulations for Seasonal Creeks but they should. Regardless of
this non-recognition of the Creek and the 100 foot separation distance we believe that the health and
welfare of our lake is at stake. The evidence shows many EPA notices due to the high response of the
neighborhoods surrounding this subdivision. The Matsu Borough noted all of this in their files and
turned down the subdivision for reasons affecting the lake and ground water.

The Culmination of many years of creating Paradise Park produced a product that all of the Lake Owners
and adjacent neighborhoods had faith in. We believed that the EPA’s advisories were accurate as the
EPA has been involved in this Subdivision as late as this past spring 2016. Unfortunately for some reason
the ACE would not label this drainage AS a Wetland (though they noted the wetlands on the front of Lot
7) for reasons we believe was incorrectly labeled as inland drainage. Based on the Corps analysis the EPA
could not gain control though they would have. | know that they have called Mr. McCabe and told them
they believe this area should not have a septic south of the creek.

The pictures show the creek at close to 40 feet. The pictures also show the creek running south East
through the Roiston Drainage Field traveling through my Property into a lake from a man-made hole in
the ground west of the culvert on the Rolston driveway. Tom Rolston eradicated the creek that has
flowed into Paradise Lake. If the Rolston followed the Plat as was specifically designed to protect the
fake, this situation would never have come to bear.

A Homeowner purchased Lot 6 which is where the creek had been flowing through a natural drainage.
This no longer exists. The Lot Owner also identified that the Rolston’s moved their Survey stakes and
took over part of the adjacent property...

In retrospect there is nothing more than we as property owners can do. We produced a Plat that was
supposed to provide us with security. | drink from this ground water | swim in this lake as all of us do.

If you let this go you will set a precedent that will discourage others from protecting the area we choose
to protect and call home. Please remember that every littie bit counts. The septic mixing with the
ground water will produce bacteria especially with the Farm on the East End of the Lake.

The Rolstons thought they owned Lake Front and tried to squeeze between two lots. They are 10 feet on
my border. Their septic is on the edge of my property line.

Warmest thank you for allowing me to describe our view of the allowance of this septic when in all due
respects no one believes it should be allowed except the Rolstons and the people they have hired or are
friends of their defunct homebuilding business
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#8 1964 Soil Survey of the Matanuska Valley

#9 Paradise Lake Management Plan
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24.
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27.
28.
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30.
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Lot 7 Notice drain field and elevated drainage

Lot 7 notice septic/lake

Creek entering ditch

Looking downstream towards Lot 7

Drainage Note septic

Hydric soil disturbed by Rolston Lot 7

Dammed up soil to prevent creek from overflowing its area Notice septic nearby
Septic pipe and drain filed notice dammed up soil to prevent creek from overflowing its
containment

Septic Lot 7 facing creek notice piles of mud

Septic edge of creek

Looking upstream adjacent neighbor’s property. Notice round rocks in creek bed
Upstream East of Fisch property

From Paradise Lane looking south along the creek

Downstream looking west to lot 7 along creek bed

Note CREEK ENDS HERE in Muddy hole { diversion )

Historic creek bed bone dry

Looking East to Lot 7 notice ditch water directed to hole

Historic creek bed now dry v

Rolston edge of driveway and lot 6 note small culvert and ditch made for diversion
Dry bed looking south to Paradise Lake

Water ponding in Rolston ditch Note elevation of wetland

Lowest snowfall on record 40 feet from septic

Looking upstream East of Fisch driveway Notice large culvert

Digging up mud to drain creek and divert water

Creek pouring into Rolston ditch

Looking downstream at adjacent property

Meander of creek

Creek ponding in Rolston ditch notice hydric soil

Looking East and upstream notice meander of creek

Looking East upstream notice round rocks in creek bed

Looking East upstream from Fisch property

Water ponding in ditch note 40 feet to septic

North of Paradise Lane upstream Serrell property

Paradise Lane looking south and downstream

East side of Fisch driveway notice creek bed and large culvert


















































































































































































6

ST UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
7 & % REGION 10
3 g ALASKA OPERATIONS OFFICE
% N Room 537, Federal Building
& 222 W, 7th Avenue, #19

O
A ot Anchorage, AK 99513-7588

March 12, 2008
Reply To: ETPA-083

Mr. Paul Hurlbert, Platting Officer
Platting Division
Matanuska-Susitna Borough

350 East Dahlia Avenue

Palmer, AK 95645

RE: Drainage Plan for Paradise Park Subdivision
Dear Mr. Hurlbert,

The U.S. Environmental Protection Agency (EPA) received the materials distributed by the
Matanuska-Susitna Borough’s (Borough) Platting Division on March 10, 2008. These materials relate
to the drainage plan for the preliminary plat master plan for Paradise Park Subdivision and included a
notice for the public hearing to be held 20 March 2008. We understand that our comment letter of
February 26, and a response letter from Olympus Engineering dated March 5, may be addressed at this
hearing.

The EPA would like to take this opportunity to apologize for and clarify any misunderstanding
generated by our comment letter of February 26. As previously identified, that letter was in response to
- materials on the revised drainage plan received from the Platting Division on February 15™, and was
submitted in the context of our previous comments (15 May 2006) and project file.

The Platting Division did not solicit an agency position regarding the proposed Paradise Park
Subdivision or the revised drainage plan; and our February 26 comments do not identify an agency
position on either matter. It was not our intent to make statements that would be construed as
representing support for or opposition to the overall project. Nor was it our intent to impugn the skill,
professional judgment, or integrity of any individual involved in the project or review process. We
regret if our comments were interpreted as such.

" Asthe EPA does on a daily basis, we provided technical information for the consideration of the
Platting Division staff and members of the Platting Board. We strive to be objective and present
" information which is supported by the project file and which can be independently verified. If we have
~ stated something in error, it is important to us that the public récord be corrected. With this in mind, we
will evaluate the statements from our earlier letter to which exception has been taken by Mr. Matthew J.
Nardimi, P.E.




We stated in our comments that the proposed 25 foot wide drainage casement may be inadequate
because the runoff calculations did not account for runoff from outside the 867, 263 square-foot
Drainage Area delineated on the Drainage Plan, We indicated that the swale would likely receive runoff
from parcels to the north of the subdivision, as well as from lots 1, 2, and part of lot 3 in Block 3. We
concluded this statement by saying: “The area likely draining to the swale from the north is smaller than '
that within the subdivision, but the volume of water generated from this area should not be discounted in
calculating the necessary size of the drainage easement.”

Mr. Nardini acknowledges that a small portion of the northern parcels does drain to the swale,
but indicates that site visits with Borough staff have demonstrated that the runoff from this area is not an
“appreciable amount.” We do not doubt the accuracy of Mr. Nardini’s response, but stand by our earlier
comment that the entire drainage area should have been used to maximize the accuracy of the Tunoff
calculations.

The next issue is where we reach a distinctly different conclusion than Mr. Nardini. We stated in
our comments that we felt the calculated swale widths identified as necessary to contain runoff were
unrealistic. The swale widths of 7.256 feet (summer) and 11.755 feet (frozen) were calculated from the
assumed depth of 1.5 feet for water storage in the swale area. This calculation supposedly yields the
swale width needed to accommodate the given volume of water at a 1.5 foot depth.

The conclusion stated in the runoff calculations dated 19 October, 2007 is as follows: “Based on
the Above Calculations, a 157 area centered along the bottom of the drainage swale as shown on the
attached runoff calculation sheet, will be adequate to retain all of the anticipated runoff in the design
storm events,” We do not agree with this conclusion.

This conclusion would be correct if the application was to design a container or receiving body
such as a ditch with sufficient volume to accommodate a known discharge. In this case, however, we
are interested not in calculating the theoretically necessary capacity of the swale, but in measuring the
swale’s actual physical capacity. )

Surface runoff from the delineated drainage area is being directed to the existing natural swale in
the northern part of the proposed subdivision. The volume of this runoff under frozen conditions has
been calculated as 17, 560 fi>. The critical question is whether the swale has sufficient capacity to
accormnmodate this runoff volume. (If the capacity is sufficient to accommodate the larger volume, it is
also true that it will accommodate all lesser volumes. Our calculations yielded 17, 952 £, likely due to
differences in rounding.)

To answer this question, we have to physically measure the swale. It is an existing landscape
feature, and it has a capacity (volume) that is controlled by its length and cross-sectional characteristics.
This volume can be calculated based on measurements of its length, width, and depth. Once the cross-
sectional area and the length of the swale are known, an inundation depth and width can be calculated
for any projected runoff volume. This is what we meant when we stated that the equation should have
been reversed.

Although we have not measured the swale, we can utilize Mr. Nardini’s numbers to test if his
conclusion is reasonable. Please refer to the attached figure for the following discussion.




In response to.our comments, Mr. Nardini states that the Borough will regulate activities within
the drainage easement and may require whatever is necessary, including larger or multiple culverts “to
altow for flow and adequate water volumes.” The Borough will also ensure that “development within
the drainage swale, including driveways...would allow for adequate drainage of the subdivision.” While
this is perfectly correct, our comments were not directed at the authority of the Borough to manage the
drainage easement, but whether the drainage plan as submitted was sufficient to “to allow for flow and
adequate drainage of the subdivision.”

Mir. Nardini pointed out that since no septic systems would be installed within the drainage
easement, there would be no impact to systems on the lots mentioned if they were installed according to
state law.

While it may be true that no systems will be installed within the drainage easement itself, 18
AAC 72(b) does not require any separation distance from a drainage swale for an onsite septic system.
This means that a septic drain field could be installed right up to the edge of the drainage easement. H
that was the case, the drain field could drain to the swale, which is a topographic low point. And if
water were impounded in the swale, this could infiltrate laterally and affect the percolation rate of the
drain field, in the same way that seasonally high groundwater does.

In our February 26 comments we stated that “The Drainage Plan does not appear to include any
provisions for ranoff from the sixteen lots outside of the delineated Drainage Area.” In making this
statement, we perhaps misunderstood the expectations of the Platting Division and Board regarding what
the drainage plan should address. Before leaving this issue, however, we will respond to several of Mr.
Nardini’s statements concerning existing protections for the stream and Paradise Lake.

In his response to our comments, Mr. Nardini states that “the MSB has a 75’ setback from water
bodies, and this distance in Natural Vegetation would filter and mitigate any runoff. The new land use
permit will also insure proper protection from runoff directly into the lake.” His first statement is
substantially correct, although vegetated buffers of less than 100 feet are not very effective at removing
nitrogen from runoff. Regardless, the Borough’s existing 75” setback applies only to residential
structures and does not require the retention of vegetation. The setback requirement by itself does not
protect surface water from runoff. And beyond requiring compliance with existing Borough standards,
the land use permit contains no specific measures that could “insure proper protection from runoff.”

Wetlands are impacted by runoff in the same way as other surface waters, but it does not
therefore follow that the U.S. Army Corps of Engineers (Corps) regulatory program protects surface
waters from runoff. The development of land adjacent to the lake or creek does not necessarily require
consultation with the Corps. The 404 Program only regulates the placement of dredged or fill materials
into waters, including wetlands that are jurisdictional under the Clean Water Act. The program does not
address runoff generated by upland activities, and it also does not prevent all impacts to wetlands.

One point which we neglected to make in our earlier comments is that we believe
stormwater will pond against the embankment of Road A at lots 5 and 6 of Block 2. The
Drainage Plan indicates that water will move along the road back to the intersection with East
Paradise Lane. This will not occur, however, as the runoff is originating at a lower elevation
than that of the road. The natural drainage from these lots is almost due south towards Paradise




runoff. The merits of this recommendation are pointed out in the Federal Emergency Management
Agency’s (FEMA) 1995 technical manual titled Managing Floodplain Development In Approximate
Zone A Areas: A Guide For Obtaining And Developing Base (100-Year) Flood Elevations. This
document states: “If a community can work with the developer and others when land is being
subdivided, many long-term floodplain management benefits can be achieved, particularly if the
floodplain is avoided altogether.”

FEMA identifies that one way to achieve these benefits is for “the entire approximate Zone A to
be dedicated as open space. If the planned subdivision shows the floodplain is contained entirely within
an open space lot, it may not be necessary to conduct a detailed engineering analysis to develop BFE
data”(pp. 1I1-3)

The EPA respects Mr. Nardini’s right to disagree with the recommendations contained in our
February 26 comments, including our recommendation that the necessary swale widths be re-calculated
and our recommendation that the soil test pit and percolation results be evaluated to determine whether
separation distances should be increased for any of the lots. All we can say in response is that these
recommmendations are not “based on a ‘non-development” view.”

The EPA appreciates the opportunity to provide input pursuant to this review and to clarify our
earlier comments. We are prepared to assist the Borough in any way we can to address the issues raised
in this letter. If you have any questions regarding our comiments, please contact me at (907) 271-1480,
or by email at lacroix.matthew(@epa.gov.

Sincerely,

TP eie) AL

Maithew LaCroix, Biologist
Agquatic Resources Unit, Alaska Operations Office
Office of Ecosysters, Tribal and Public Affairs
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SOIL SURVEY OF MATANUSKA VALLEY AREA, ALASKA

BY DALE B. SCHOEPHORSTER

FIELDWORK BY DALE B. SCHOEPHORSTER, JAMES A. DEMENT, JOHN A. FERWERDA, ROBBIE L. FLOWERS, ORVILLE
L. HASZEL, JAMES H. LEE, WILFRED J. SHEEHAN, AND CHARLES M. THOMPSON, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
ALASKA AGRICULTURAL EXPERIMENT STATION

HE MATANUSKA VALLEY AREA isa part of the
Cook Inlet-Susitna Lowland of south-central Alaska
(fig. 1). The Area includes approximately 700 square miles
of Tand within the Palmer and Wasilla Soil Conservation
Subdistricts. It is bounded on the north by the Talkeetna
Mountains, on the east by the Chugach Mountains, and
on the sonth by waters of the Knik River, Knik Arm, and
Cook Inlet. On the west it borders the Susitna Valley Area.
The principal centers of population are the city of
Palmer and the villages of Wasilla, Willow, and Sutton.
Numerous cabins, business establishments, and homes are
concentrated around Big Lake and several of the other
larger lakes. The rural population is generally located
near roads and highways. Several fairly large tracts m
the southwestern and western parts of the Area are almost
roadless and very sparsely settled. According to the U.S.
Census, the total population of the Matanuska Valley Area
in 1960 was about 5,138.

General Nature of the Area

Two large glacier-fed streams, the Matanuska River
and the Knik River, flow from the east and emﬁty into
tidal water at the head of Knik Arm. In the northeastern
extension of the survey Area, the Matanuska River flows
through a narrow valley bordered on each side by steep
mountains. Between the braided flood plains of the river
and the mountain foot slopes are a series of terraces
interrupted by steep escarpments, V-shaped valleys, and
hilly moraines. To the sonth and west, the valley opens to
a broad lowland that makes up the major part of the
survey Area. Although most of this lowland lies between
150 and 500 feet above sea level, extreme elevations in
the Aren range from sea level at the tidal flats along
Knik Arm to about 2,000 feet on mountain foot slopes.

Broad, nearly level alluvial plans border the braided
flood plains of the lower Matanuska River and the Knik
River. Rising above these low-lying tracts are a series of
broad, nearly level terraces that extend to rolling and
hilly glacial moraines and outwash plains, which domi-
nate the central and western parts of the Area. Poorly
drained muskegs, lakes, and small streams are also fea-
tures of the landscape in most sections of the Area.
Broad, nearly level tidal plains border much of Knik
Arm and Cook Inlet.

Geology

The entire Matanuska Valley Area has been glaciated
several times (5).! As a result, most of the bedrock is
buried beneath thick deposits of glacial drift and alluvial
sediments. These deposits are made up largely of loose,
coarse, sandy and gravelly material.

Near Goose Bay and southeast of Houston, however,
there is a belt of rolling moraines that consist mostly of
moderately firm and firm glacial till. Weathered shale
underlies a thin deposit of firm till on a few benchlike
ridges near Houston. Thick beds of sand and gravel de-
posited by glacial rivers and streams form broad nearly
level and undulating terraces in the eastern part of the
Area. Bordering the Matanuska and Knik Rivers there
are nearly level alluvial plains that consist largely of
silty and fine sandy sediments underlain by thick deposits
of gravel and stones. Less extensive tracts of alluvial soils
also border most of the smaller rivers and streams, The
tidal plains along Knik Arm consist of silty and clayey
sediments.

Almost the entire Matanuska Valley Area is covered
with a mantle of loess derived from the barren flood
plains of glacier-fed streams (11, 18). Large amounts of
windblown material like that in figure 2 are still being
deposited in places along the Matanuska and Knik Riv-
ers. Adjacent to these streams are dunelike biuffs where
wind-laid material is dominantly sandy and as much as 50
feet thick, Within short distances from the source, how-
ever, the mantle thins out rapidly and is dominantly
silty. Within a mile or two of the source, the loess mantle
is about 30 inches thick. Westward, it gradually thins
out to about 10 inches. Near the western boundary of the
Area, however, the loess mantle again is thicker and evi-
dently consists of older deposits that probably were de-
rived from the flood plains of the Susitna River and its
major tributaries.

Geological deposits

Large deposits of gravel and sand, suitable for road
construction and for concrete, occur throughout most of
the Area. Bituminous coal is being mined near Sutton,
and explorations for oil have recently been made in sev-
eral parts of the Arvea. A deposit of marl near Wasilla is

1Ttalic numbers in parentheses refer to Literature Cited, p. 60.
1
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in the Matonuske Valley Area, Alaska

Chickaloon ¥ {elevation—929 feet)

Susitna 4 (elevation—>50 feet)

Temperature Precipitation Temperature Precipitation
Average Average Average Average Average Average Average Average Average Average
maximum minimum snowfall maximum minimum snowfall
°F, °F. ‘P Inches Inches °F., °F. °F. Inches Inches

8.1 17.0 0.9 0. 87 11.2 12. 6 22.8 2,4 1. 38 4.5
13.6 23.5 3.7 1.03 12.6 22.1 31.2 13.0 1.28 10.1
19.8 30.3 9.2 1.19 13. 4 23.3 34.9 11.7 1.16 9.8
31.1 42,2 19.9 .41 3.0 36.1 48.0 24.2 . 88 2.3
44.7 57.0 32.3 .38 ) 45.8 59.6 32.1 1,45 .6

53.3 68. 6 39.9 1. 06 ) 55. 4 69.4 41. 4 1. 69 0

56,2 68.0 44.3 1,73 0 58.1 70.1 46. 2 2. 55 0

54.1 65, 3 42,8 1.91 0 55. 3 65.7 45.0 5. 51 0

45. 4 56.2 34.5 2.32 .1 47.1 56.6 37.6 5,07 0
33.2 41.5 24,8 1,18 5.4 36. 2 44. 2 28.2 3. 48 3.8
19.2 26.8 11.5 7T 7.6 22.1 31.0 13.2 1. 82 10.4
10.8 18.7 2.9 .94 15. 4 14.6 24.3 4.9 1.71 12.3
32.5 42.8 22.1 13.79 68.7 35.7 46. 5 24.9 27.96 63. 8

LENGTH OF SEASON {DAYS)

8 Precipitation and snowfall are based on 11 years of record
through 1033; temperature is based on 13 years of record through
1933; station closed July 1933,

of the survey Area. Precipitation and snowfall are based on 14 years
of record through 1947; temperature is based on 12 years of record
through 1947; station closed July 1947.

4 The Susitna station is on the Susitna River about 15 miles west 5 Trace.
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not drop below specified degrees at Matanuska Agricultural Ex-

periment Station, Matanuska, Alaska.

not drop below specified degrees at Palmer, Alaska.
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in many muskegs, either as small isolated trees or as dense
clumps surrounded by open muskeg.

The vegetation in grassy openings on elevated benches
and mountain foot slopes above 1,000 feet is mostly blue-
joint reedgrass. Fireweed and other forbs are also common
n these areas. Dense thickets of alder, devilsclub (Oplo-
panaz horridus), and willow are interspersed with the
patches of grass and forbs, and they are dominant along
many of the small drainageways,

The vegetation on clayey soils of the tidal plains con-
sists mostly of sedges (Carez spp.), forbs, and grasses.
This vegetation is described in detail by Hanson (8).
Tidal flats that are inundated vegularly by high tides
ordinarily have no plant cover.

Farming

Early prospectors and settlers of the Area had prac-
tically no interest or experience in farming, but small-
scale farming began about 1900, mainly in the form of
gardening by villagers and roadhouse operators, who sold
surplus vegetables to miners and prospectors. Some native
hay was also harvested for horses that were used in haul-
ing freight.

As mining expanded and the population increased, the
demand for farm products increased. By 1914 about 300
acres of land had been cleared and a number of settlers
interested primarily in farming were establishing home-
steads. Potatoes and other vegetables were the major
crops, and some oats were raised for horse feed.

A Matanuska Farmers’ Association was organized in
1915, Farming activities expanded following the construc-
tion of the Alaska Railroad and the establishment of an
experimental farm near Matanuska by the Alaska Agri-
cultural Experiment Station. During the 1920’s most of
the homesteaders in the Area relied on other employment
to supplement farm income, but a few of them became
successful farmers. Dairy cattle and machinery were
brought in, and this led to greater diversification and a
more stable farm income.

The greatest single impact on farming in the Area
came in 1985 with the development of the federally spon-
sored Matanuska Colony. In the spring of that year, 202
families numbering about 900 persons, mostly from the
north-central States, were moved to the Area and began
intensive farm development near Palmer. A few of these
original colonists expanded their operations and formed
the nucleus of what is now the most highly developed
agricultural area in Alaslka (4).

Tn 1963 the farm income of the Area was nearly 70
percent of the State’s total farm income. Dairying and
truck farming were the most important farm enterprises.
More than 60 percent of the farm income was from milk.
Potatoes were the most valuable cash crop. Poultry
products, beef and veal, and some pork provided income
for a few farmers.

The total cropland harvested in 1963 was a little more
than 12,000 acres (9). The crops and acreage were
approximately as follows: Grasses for hay and silage,
5,300 acres; oats, barley, and mixtures of small grains for
hay, silage, and feed, 6,200 acres; potatoes, 400 acres;
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cabbage, carrots, and lettuce, 115 acres; radishes, celery,
and other vegetables, 25 acres.

History, Settlement, and Industry

Fur trading was the principal enterprise in Alaska
during the period of Russian settlement, 1741 to 1867.
Except for fur trading with the Athabascan Indians, the
Matanuska Valley Area was virtually untouched and
unexplored during this period. After the purchase of
Alaska by the United States in 1867, conditions remained
generally stagnant until the discovery of gold in the
upper Cook Inlet Region in 1896, This marked the begin-
ning of white settlement in the Matanuska Valley Area.

The first major center of population was located at
Knik, where a trading post was established about 1900
and a post office in 1905. This village was a_major point
of departure for prospectors and miners, Many trails,
several of them still evident, radiated from Knik to places
in the interior. The best known of these was the Iditarod
Trail, a 864-mile route through Rainy Pass, in the Alaska:
Range, to Flat, which was the center of mining activities
in the Kuskokwim Mountains. Knik continued as the
transportation and trading center of the Area and reached
a peak population of about 700 in 1915. During this early
period of settlement, a number of homesteads were estab-
lished around Knik and along the radiating trails,

When the Alaska Railroad was constructed in 1916, it
bypassed Knik, and the trade and population shifted to
the new villages of Wasilla and Matanuska, which were
along the railroad right-of-way. Also that year, a railroad
siding was constructed at the present site of Palmer on
a branch line to the Chickaloon coalfields. Soon afterward,
a post office was established there, Mining camps and
trading centers were also established at Chickaloon, Sut-
ton, Eska, Houston, Pittman, and Willow.

In 1935 a group of families, known as the Matanuska
Colony, settled on the land surrounding Palmer, and
Palmer soon became the major business and population
center of the Area (4).

Nearly all of the Matanuska Valley Area now has
access to electric power, telephones, and transportation.
Modern schools are located at Palmer, Wasilla, and Wil-
low, and rural schools are in several other communities.
Roads serve most of the rural communities, and major
highways connect the Area with Anchorage, Fairbanks,
and other cities in the State. )

Although farming is the principal enterprise in the
Aren, coal mining and tourist trade are also important.
Coal mines operate near Sutton, and various businesses
that serve tourists are located throughout the Area.
Tntil recently, forestry in the Area consisted chiefly of
small logging operations and sawmills that supplied
building logs, mine timbers, and some lumber to local
markets, Recently a larger sawmill was established near
Wasilla.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in the Matanuska Valley Area, where they are
located, and how they can be used.
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In places the trees are merchantable. Dense forests of
slow-growing black spruce are common on poorly drained
sites, including some muskegs. Most of the muskegs,
however, are nearly treeless and are covered with moss,
sedges, and low-growing shrubs. Some of the burned-over
areas support a dense growth of brushy vegetation that
provides excellent browse for moose and habitats for
other kinds of wildlife.

Many of the larger lakes are used for boating, camp-
ing, fishing,” swimming, and other recreation.

6. Homestead-Nancy associalion

Brown to reddish-brown, well-drained, silty upland soils
thafz are shallow or moderately deep over gravel and
san

This soil association is in the northwestern part of the
Area. It is made up of hilly moraines, benchlike ridges,
and high terraces. Many lakes, streams, and muskegs add
to the complexity of the landscape.

Homestead soils and Nancy soils are almost equal in
extent and have a wide range of slope. Both are well
drained, and both formed in silty loess over gravelly
material. Homestead soils are shallower to gravel than
Nancy soils, which formed in 16 to 30 inches of silty
loess and have a redder subsoil.

Among the minor soils is poorly drained Salamatof
peat, which is in scattered muskegs. Other minor soils
are poorly drained Slikok, Torpedo Lake, and Jacobsen
soils along drainageways and streams and in depressions.

Most of this association is forested, but there are a
few homesteads along the roads. The few fields are used
mainly for hay or pasture. Much of the acreage is too
sloping, too shallow, or too poorly drained for farming,
but scattered tracts of Nancy soils are nearly level to
rolling and are suitable for crops grown in the Area.
The Homestead soils that are not too sloping are gen-
erally suited to crops that require only shallow tillage.

Forests in this association are in various stages of
growth, depending chiefly upon their fire history. Paper
birch, white spruce, and quaking aspen are the dominant
trees. In places, the trees are of merchantable size. Some
of the more recently burned sites support dense patches
of seedlings and willows that provide excellent browse
for moose and habitat for other kinds of wildlife.

7. Knik-Coal Creek association

Grayish-brown, well-drained, silty upland soils that are
shaltow over sand and grawel; and dark-gray, poorly
drained soils in depressions

Small, gently undulating plains, Lilly moraines, steep
ridges, scattered lakes and depressions, and many small
streams form the landscape of this association,

Knik soils are well drained and are nearly level to
steep. They formed in a mantle of silty loess 15 to 24
inches thick over water-worked gravelly material. In gen-
eral, these soils occupy a broad belt betsveen the soils that
formed in deep material recently deposited by wind near
the Matanuska River and the soils that formed in older,
thinner deposits of silty loess farther west. The poorly
drained Coal Creek soils are in numerous small depres-
sions, drainageways, and low areas bordering small
streams,

Patches of poorly drained Slikok mucky silt loam are
in seepage arveas and drainageways, and Salamatof peat
is in scaftered muskegs. Somewhat poorly drained Kali-
fonsky soils occur in a few shallow depressions and on a
few slopes shaded from direct sunlight. o

Nearly all of the land in this association is privately
owned. Farms and homesteads are in various stages of
development. More than 50 percent of it is wooded, as
much of it is too steep or too poorly drained for cultiva-
tion, Most of the cleared land is on well-drained, nearly
level to rolling terraces and plains. Oats, barley, and
perennial grasses are the principal crops, but potatoes
and other vegetables are also grown.

Paper birch, quaking aspen, and white spruce are the
dominant forest trees. The forest stands vary greatly mn
age, depending mainly upon their fire history. Some of
the trees are merchantable, but there are large areas of
seedling and saplings. These areas are brushy and are
especi;fly beneficial for wildlife. .

Many ‘cabins, summer homes, and permanent dwellings
are located on the shores of the larger lakes.

8. Naptowne-Spenard association

Brown and dark-gray, well-drained and somewhat poorly
drained, silty upland soils that are moderately deep to
wery shallow over glacial till

Glacial moraines are interspersed with low, mearly
level muskegs in this association, most of which 1s in the
southwestern part of the Area.

The well-drained Naptowne soils, which are dominant,
are on undulating to moderately steep, irregular slopes.
They formed in a shallow to moderately deep mantle of
silty loess underlain by fairly firm gravelly glacial till.
In places they are stony near the surface. The somewhat
poorly drained Spenard soils are in broad drainageways
and in nearly level and gently slopi? areas bordering
muskegs. Salamatof soils, which are fairly extensive in
this association, are in the muskegs.

Most of this association has been homesteaded in recent
years, but many scattered tracts are still publicly owned.
More than 70 percent of it is forested, and much of it is
too steep, stony, or wet for cultivation. Cleared fields are
widely scattered and confined mostly to the less strongly
sloping areas of Naptowne soils, which are nerzﬁ_ly
suitable for crops, though stony in places. Artificial
drainage is required for the Spenard soils if they are
used for crops.

In general, the forests in this association are relatively
mature. Paper birch, quaking aspen, and white spruce
are dominant on the well-drained soils; black spruce is
common on the poorly drained soils. In places, there are
merchantable birch and quaking aspen, but the white
spruce is widely scattered, and the black spruce s of
little commercial value. The forest understory provides
food and cover for many kinds of wildlife, but in gen-
eral it is not so suitable for browsing as the understory
in other areas where fires were more recent.

9. Salamatof-Jacobsen association

Very poorly drained, deep peat soils; and stony, very
poorly drained soils on flood plains

This soil association occurs on several broad, nearly
level, very poorly drained muskegs in the western part of
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12. Susitna-Niklason association

Darke-gray, well-drained, silty or fine sandy soils that are
shallow or moderately deep over coarser sediments on
alluvial plains

Nearly level plains bordering major rivers and streams
make up this soil association. Most of it is near the outlets
of the Matanuska and Knik Rivers south of Palmer.
Another tract is along Willow Creek in the northwestern
corner of the Area.

Susitna soils formed in silty and fine sandy, water-
deposited sediments underlain by gravel and coarse sand
at a depth of 27 inches or more. Niklason soils formed
in similar sediments but are shallower in depth to gravel.
In places both the Susitna and Niklason soils are flooded
occasionally for short periods.

Areas of these soils that escape flooding are suitable for
cultivation, and all of the crops adapted to the Area can
be grown on them. Average yields are slightly lower on
the Niklason soils, which are shallower than the Susitna
soils and tend to be droughty. The areas that are flooded
are suited to perennial grasses.

Descriptions of the Soils

Tn this section the soil series and their component map-
ping units in the Matanuska Valley Area are described.
Tach soil series is described, and then the mapping units
in that series. An important part of each series description
is a description of a representative profile. All the map-
ping units in a series are assumed to have a profile essen-
tially like the representative profile. For this reason, it
is necessary to read the description of both the mapping
unit and the soil series to get full information about any
mapping unit,

The profile descriptions in this survey are detailed and
contain technical terms for soil drainage, texture, struc-
ture, and other characteristics. These terms are defined in
the Glossary. The significance of some of these 1s men-
tioned in the following paragraphs.
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Slope greatly affects the management of a soil. The
stee%ness of slope, and its shape and complexity, are indi-
cated in the terms used. Seils with simple slopes are de-
scribed as mearly level (0 to 8 percent), gently sloping
(3 to 7 percent), moderately sloping (T to 12 percent), or
strongly sloping (12 to 20 percent). Soils having complex,
irregular slopes are described as undulating (3 to T per-
cent), rolling (7 to 12 percent), or dlly (12 to 20 per-
cent). Soils that have both simple and complex slopes are
described as moderately steep (20 to 30 percent) or steep
(80 to 45 percent).

Drainage of a soil affects management. A well-drained
soil, for example, commonly retains enough moisture for
plant growth, but a poorly drained soil is wet so much of
the time that growth of field crops is prohibited in most
years.

Color frequently indicates drainage of a soil. Many
well-drained soils, for example, are shades of brown,
yellow, or red throughout their profile, as opposed to the
blue and gray shades that show in poorly Ia)rained soils.
Soil scientists describe soil colors approximately in words,
and precisely in Munsell color notations; for example,
“yery dark brown (10YR 2/8).”

Texture indicates, among other things, behavior of a
soil under tillage, its capacity to hold moisture for plants,
and its resistance to water erosion or soil blowing. Texture
is determined by relative content of sand, silt, and clay
particles in a soil. Soils that are nearly all sand or all clay
are difficult to manage,

Structure of a soil affects its tilth. The terms used indi-
cate how individual soil particles are arranged into larger
aggregates, such as blocks, plates, or_prisms. The terms
show, respectively, strength, size, and shape of aggregates;
for example, “weak, fine, platy structure.”

The location of all the soils described in this section
is shown on the detailed soil map at the back of this pub-
lication. The acreage and extent of the soils are shown
in table 8. The “Guide to Mapping Units” at the back of
this publication shows the management group in which
each mapping unit has been placed, and the page where
that group is described.

TaBLE 3.—Acreage and proportionate extent of the soils

[Dashes indicate the soil does not occur in the subdistrict]

Palmer Wasilla Total
Map Soil name Soil Con- Soil Con- | Matanuska | Proportion-
symbol servation servation | Valley Area | ate extent
Subdistriet | Subdistriet
Acres Acres Acres Pereent
AcC Anchorage sand, undulating 0 rolling. oo oo cmmee i) 92 e e 530 0.1
AcE Anchorage sand, hilly to steep.-- oo mcmnnan- 311 150 ®
AhA Anchorage silt loam, nearly level oo 490 490 .1
AnB Anchorage very fine sandy loarn, un@ulabing e oo nnna e oo e 2, 430 2, 430 .5
AnC Anchorage very fine sandy loam, rolling. - - ewocncenoanoonnn 20 920 940 .2
AnD Anchorage very fine sandy loam, hilly. . oo 90 830 720 .2
AnE Anchorage very fine sandy loam, moderately steep.---ocowooooovu- 200 200 400 .1
BbA Bodenburg silt loam, nearly level 5,420 |ocoammom 5, 420 1.2
BbB Bodenburg silt loam, undulating.. 1,340 |orcmemnee o 1, 340 .3
BbC Bodenburg silt loam, rolling_..-_ Y £1 I O 470 .1
BbD Bodenburg silt loam, hilly..-. B10 |occemeeme e 610 .1
BdA Bodenburg very fine sandy loam, nearly level oo e oo ae e 530 joccmmmccean 530 .1
BdB Bodenburg very fine sandy loam, undulating . o ouoocooommoaenano 70 |ocaiaanam 770 .2
BdC Bodenburg very fine sandy loam, Tolling o omom oo oome e 310 |oemcaee e 310 .1

See footnote at end of table,
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TaBLE 3.—Acreage and proportionate extent of the soils—Continued

Palmer Wasilla Total
Map Soil name Soil Con- Soil Con- | Matanuska | Proportion-
symbol servation servation | Vallsy Area | ate extent
Subdistriet | Subdistrict
Acres Atcres Acres Percent

SpA Spenard silt loam, nearly level _ e 1,300 1, 300 .3
SpB Spenard silt loam, gently sloping.. .. oo o 760 760 .2
Su Susitng silt loam. - - e e 1,790 2,740 4, 530 1.0
Sy Susitna very fine sand .. e 1,520 (oo 1, 520 .3
SwA Susitna and Niklagon very fine sands, overflow, 0 to 3 percent slopes_ . 910 370 1,280 .3
Tak Talkeetna silt loam, moderately stee]) 0 steeD v oo oo 200 200 O]
Te TerTace eSCaArPMEIN San oo oo oo e mmmmmm 2,430 |- 2,430 .5
Tf Tidal AatS_ _ - e m e e mmm—mm—— e oo a 1,730 3, 480 5,210 1.1
Tm Tidal marsh o o e o e e ———— 11,280 5, 040 16, 320 3.6
ToA Torpedo Lake silt loam, nearly level. .o oo 520 3,530 4, 050 .9
ToB Torpedo Lake silt loam, gently sloping. - oo 940 6, 170 7,110 1.6
ToC Torpedo Lake silt loam, moderately sloping 750 390 1, 180 .3
ToD Torpedo Lake silt loam, strongly sloping.. oo - 520 190 710 .1
TpB Torpedo Lake-Homestead silt loams, undulating 100 4, 820 4,920 1.1
TpC Torpedo Lake-Homestead silt loams, rolling. ... 140 4, 380 4, 520 1.0
TpD Torpedo Lake-Homestead silt loams, hilly ..o oot 110 2,870 2, 980 .7
TpE Torpedo Lake-Homestead silt loams, moderately steep_ ... Jemmcceuan- o 350 350 - .1
Wa Wasilla silt loam . o e 1, 960 1, 040 3,000 T

Total land ATeA - o oo oo e - 135, 160 314, 200 449, 300 100.0

W ALEL AT e e e 5, 500 19,490 24,990 {o_ ..

Total MBP BTeB - v v oo c e e 140, 600 333, 690 474,290 |

I Less than 0.05 percent.

Anchorage Series

The Anchorage series. consists of deep, excessively
drained sandy soils on stabilized dunes. Choppy, undu-
lating to steep slopes predominate, but a few small areas
are nearly level. )

These soils are moderately extensive on low hills along
Knik Arm and Big Lake, and they also occur as scattered,
hilly to steep areas along the Matanuska and Knik Rivers.
They support forests that consist mainly of paper birch,
whife spruce, and aspen. A few tracts are used for crops

and pasture.
Representative profile of Anchorage very fine sandy

loam in the SE14NE1 sec. 34, T. 16 N,, R. 3 W., Seward
Meridian:

01—2 inches to 0, dark reddish-brown (5YR 2/2) 'mat of de-
composing organic materinls; extremely acid; abrupt,
wavy boundary. 1 to 8 inches thick.

A2 0 to 1 inch, gray (10YR 5/1) silt loam; very .Weak, me-
dium, platy structure; very friable; plentiful roots;
extremely acid; abrupt, irregular boundary. 1 to 2%
inches thick.

B21—1 inch to 2 inches, dark-brown (1.5YR 4/4) very fine sandy
loam; pockets of yellowish red (BYR 4/8); weak,
medium, granular structure; very friable; plentiful
roots; extremely acid; abrupt, irregular boundary.
Y, inch to 2 inches thick.

B22—2 to 6 inches, brown (10YR 4/8) very fine sandy loam
with yellowish-brown strealts and patches; very
weak, medium, granular structure; very friable;
very strongly acid; plentiful roots; clear, wavy
boundary. 3 to 8 inches thick.

B3—6 to 12 inches, light olive-brown (2.5Y 5/4) fine sand;
single grain; loose; few roots; strongly acld; clear,
wavy boundary. 4 to 12 inches thick,

C—12 to 40 inches, olive (5Y 4/3) sand; structureless; loose;
yellowish-brown, weakly cemented, undulating bands,
1% inch thick, at a depth between 30 and 37 inches;
very few roots; strongly acid, Many feet thick.

The surface layer is dominantly very fine sandy loam,
but in nearly level places it is silt loam, and on a few
hilly to steep sites in the eastern part of the Area it is
sand. Coarse sand, gravel, and stones are at a depth of
30 inches or more. The Anchorage soils in the eastern
part of the Area are grayer, coarser, and less strongly acid
than those in the western part.

Anchorage sand, undulating to rolling (3 to 12 per-
cent slopes) {AcC).—This soil is grayer, has a coarser fex-
tured surface layer, and is less acid than the one described
for the series. About three-fourths of this soil is on seat-
tered, rolling knolls and ridges that have short, irregular
slopes. The rest is on small, undulating plains. Most of it
adjoins Bodenburg soils or steeper Anchorage sand. A
fow steep slopes were included in mapping.

This soil has a low moisture-supplying capacity and is
highly susceptible to blowing if protective cover is not
maintained.

Cleared areas are used chiefly for hay and pasture.
(Management group 16)

Anchorage sand, hilly to steep (12 to 45 percent
slopes) (Ack).—This soil is on irregular, hilly ridges along
the Matanuska and Knik Rivers. The steeper ridges gen-
erally are closer to the rivers. This soil is grayer, has a
coarser textured surface layer, and is less acid than the
one described for the series.

Some areas are highly susceptible to blowing unless
protective cover is maintained. Droughtiness limits suit-
ability for crops or pasture.

Most of the acreage is forested, but a few acres have
been cleared and are used for grazing. (Management
group 30)

Anchorage silt loam, nearly level (0 to 3 percent
slopes) (AhA)—This soil is in a few small, nearly level
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Clzg—9 to 14 inches, gray (10YR 5/1) silty clay loam;
many, medium, distinet mottles of yellowish brown;
massive; firm; few roots; clear, smooth boundary. 3
to 10 inches thick.

C2g—14 to 28 inches, dark-gray (10YR 4/1) =ilt loam and
pockets of sandy clay leam; common, fine, distinet
mottles of strong brown; weak, medium, platy struc-
ture that breaks to weak, medium, granular; many
fine pores; friable; very strongly acid; gradual,
smooth boundary, 10 to 20 inches thick.

C3z—28 to 41 inches -, grayish-brown (10YR 5/2) clay
loam; many, medinm, distinet mottles of strong
brown; massive; very firm; slightly sticky and plas-
tic when wet; very strongly acid. Many feet thick,

The upper layers are generally extremely acid, and the
lower layers are very strongly acid or strongly acid.
Under a cover of native grasses, the upper third of the
profile is dark brown rather than dark gray. In some
places thin strata of silty clay loam oceur within 10 inches
of the surface, but in other places the silty clay loam
strata are lacking and the entire profile is silt loam to a
depth of 28 to 40 inches. The substratum, below a depth
of 28 to 40 inches, generally consists of firm silty clay
loam, clay loam, or sandy clay loam, but in places it con-
sists of very gravelly and stony deposits. Some areas have
many stones within 20 inches of the surface.

Coal Creek silt loam (0 to 3 percent slopes) (Co}—This
soil is in scattered low valleys along small streams, in
depressions that range from 10 to 40 acres in size, and in
areas that border mnskegs. Some areas are ponded occa-
sionally for short periods. Typically, the profile is similar
to the one described for the series, but in many scattered
grass-covered depressions, the profile is browner near the
surface. The soil in these depressions formed in medium-
textured sediments underlain by coarse-textured or stony
deposits. Most of the small areas that have gravelly sub-
strata at a depth of 20 to 30 inches are in depressions on
low terraces in the eastern part of the Area.

About 2 percent of the acreage cousists of gently slop-
ing areas that receive runoff and seepage from adjoining
uplands. Small patches of peat or mucky soils and of
stony and gravelly soils were included in mapping.

This soil is suitable for hay or pasture if cleared and
artificially drained. Most of it is in native vegetation.
Some areas of native grasses can be grazed. (Management
group 18)

Coal Creek stony silt loam (0 to 8 percent slopes)
{Cs}—This soil occupies minor drainageways, muskeg
borders, and small scattered depressions within larger
areas of Homestead soils throughout the western half of
the survey Area. The total acreage is small. The mineral
surface layer is commonly dark brown, and many stones
occur in the upper 20 inches. Some areas are ponded occa-
sionally for short periods, Small patches of peat and of
mucky soils were included in mapping. This soil is too
stony to be improved for crops, but in most places it
supports native grasses that can be used for light grazing.
(Management group 32)

Doone Series

The Doone series consists of well-drained silt loams
underlain by coarse gravelly material at a depth of 28
to 40 inches.
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These soils are on high terraces bordering the Mata-
nuska River between Sutton and Palmer. They are also
on many steep escarpments and ridges. They are deeper
to gravel than the Knik soils and browner than the Bod-
enburg soils. o )

The native vegetation is forest consisting mainly of
paper birch, white spruce, quaking aspen, and cottonwood
(balsam poplar). Although not extensive, these soils are
important as cropland. ) .

Representative profile of Doone silt loam in the SWi4
NWij sec. 10, T. 18 N., R. 2 E., Seward Meridian:

011—3 to 2% inches, loose litter of leaves, twigs, and other
plant remains; eclear, smooth boundary. .

012—2Y; inches to 0, black (10YR 2/1) mat of decomposing
organic matter that contains some silt; many roots
and mycelia ; abrupt, smooth boundary. 2 to 4 inches,

A2—0 toth7wli\ﬁches, dark-gray (5Y 4/1) silt loam; common,
mediuwm, distinet mottles of dark reddish brown;
weak, very thin, platy structure; very friable; roots
plentiful; abrupt, wavy boundary. 3 to 8 inches
thick.

B2—7 to 13 inches, dark-brown (7.5YR 4/4) silt loam; dark
yellowish-brown patches and streaks; weak, very
thin, platy structure; very frimble; few small con-
cretions that have reddish-brown interiors; roots
plentiful; clear, wavy boundary. 5 to 8 inches thick.

B31—18 to 21 inches, dark yellowish-brown (10YR 4/4) silt
loam; dark-brown patches; weak, very thin, platy
structure; very friable; few roots; gradual bound-
ary. 6 to 10 inches thick.

B32—21 to 268 inches, brown (10YR 4/3) siit loam; moderate,
thin, platy structure; very friable; many, small,
smooth-walled vesicles; gradual boundary. 4 to 8
inches thick.

C1—26 to 33 inches, dark grayish-brown (2.5Y 4/2) silt loam
streaked with very dark grayish brown; weak, thin
platy structure; very friable; abrupt, wavy bound-
ary. 5 to 12 inches thick,

IIC2-—33 to 40 inches -}, coarse sand and gravel; structure-
less ; loose. Many feet thick.

The lower layers range from silt loam to very fine
sandy loam. Coarse sand and gravel oceur at a depth of
28 to 40 inches.

Doone silt loam, nearly level (0 to 3 percent slopes)
{DeA}.—This soil occupies fairly large, nearly level plains
on high terraces, The depth to gravel is about 86 mches
and is fairly uniform throughout broad areas. In places
there is a layer of very fine sandy loam just above the
gravel. Small undulating areas, a few patches of Knik
soils, and scattered depressions are common mapping
inclusions,

Most of the acreage is cropland, and all of the crops
adapted to the Ares can be grown. In large fields, the
soil is susceptible to blowing if the surface is exposed.
(Management group 2)

Doone silt loam, undulating (3 to 7 percent slopes)
{DeB).~—This soil occupies fairly broad plans on hi%l ter-
races. It is not so uniform in depth to gravel as Doone
silt loam, nearly level, A few narrow escarpments and
small nearly level tracts were included in mapping.

Most of this soil is eropland. Small grain and hay are
the principal crops, but all of the crops adapted to the
Area can be grown.

Water erosion is a slight hazard in large cultivated
fields, but this can ordinarily be controlled by simple con-
servation measures. Soil blowing is also a hazard if the

surface is exposed. (Management group 4)
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This soil is susceptible to erosion and, if cleared,
should be kept in perennial grasses. (Management group
20)

Gravelly Alluvial Land

Gravelly alluvial land (Ga) consists mostly of loose
gravelly and stony material on low-lying areas along
major rivers and streams that have a rapidly fluctuating
water level. The areas are only slightly above the norma
water level and are flooded several times a year. They
are dissected by many secondary channels and sloughs.
In places they are covered by recent deposits of silty and
fine sandy sediments. Parts of these areas are barren of
vegetation, but willow brush, alder thickets, grassy
patches, and scattered cottonwoods are common.

This land is not suitable for crops or for grazing and
rarely supports timber of merchantable size. gome of the
native vegetation provides excellent browse for moose,
which frequent these areas, especially in winter. (Man-
agement group 36)

Gravel Pits and Strip Mines

Gravel pits and Strip mines (Gp) are open excava-
tions, more than 3 acres in size, from which the soil and
some of the underlying material have been removed.
Most of these areas are nearly barren of vegetation, but
a few that have been abandoned for a long time support
clumps of willow, birch, quaking aspen, and many kinds
of low-growing plants that provide habitat for wildlife.
Areas of this kind that are less than 3 acres in size are
indicated on the soil map by a pick-and-hammer or a
pick-and-shovel symbol. (Not in a management group)

- Homestead Series

The Homestead series consists of well-drained silty
soils that are shallow and very shallow over loose sand
and gravel. These are the most extensive soils on uplands.
They are on broad outwash plains and gravelly moraines,
where the range of slope is from nearly level to steep.

In the eastern half of the Area there is a broad, grad-
unal boundary between the Homestead soils and the
grayer Knik soils. A similar boundary occurs between the
Homestead soils and the Nancy soils in the western part
of the Area, The thin, gray surface layer and brownish
subsoil in the Homestead soils are more prominent than
those in the Knik soils, but they are not so thick or so
prominent as those in the Naney soils.

On the foot slopes of the Tallkeetna Mountains, the
Homestead soils ocenr in an intricate pattern with the
poorly drained Torpedo Lake soils and are mapped with
them in complexes.

Homestead soils generally support forests of paper
birch, white spruce, and quaking aspen and a ground
cover consisting of low-growing shrubs and a thin blan-
ket of moss. In some slight depressions and on low ter-
races, however, the vegetation consists of black spruce
and a thick cover of moss. The soil under this kind of
vegetation has a darker colored mineral surface layer,
with some mottling, and a redder B horizon than is typi-
cal. It is more strongly acid than most Homestead soils,

Representative profile of Homestead silt loam in the
SW1, sec. 9, T. 17 N., R. 2 W., Seward Meridian:

011—38 to 2% inches, forest litter.

012—2% inches to 0, very dark brown (10YR 2/2) mat of
roots and partly decomposed organic material; few
mycelin; abrupt, smooth boundary. 1 to 4 inches
thick.

A2—0 to 3 inches, dark-gray (5Y 4/1) silt loam; weak, very
fine, granunlar structure; friable; roots plentiful; ex-
tremely acid; abrupt, irregular boundary. 1 fo 4
inches thick,

B2—3 to 7 inches, mixed dark yellowish-brown (10YR 4/4),
brownish-yellow (10YR 6/8), and reddish-yellow
(5YR 6/8) s=ilt loam, dominantly dark yellowish
brown; colors occur as large patches rather than as
mottles; weak, fine, subangular blocky strueture; fri-
able; few roots; strongly acid; clear, wavy bound-
ary. 2 to § inches thiek,

B3—T7 to 10 inches, mixed brown (10YR 5/3) and yellowish-
brown (10YR 5/4) silt loam ; few patches and streaks
of dark brown (10YR 3/8); wealk, fine, subangular
blocky structure; friable; few roots; strongly acid;
clenr, wavy boundary. 3 to 6 inches thick.

IIC—10 to 24 inches 4, yellowish-brown (10YR 5/6) and
dark yellowish-brown (10YR 4/4) gravelly sandy
loam; loose; very few roots; strongly acid. Many
feet thick.

The silty loess mantle ranges from 5 to 18 inches in
thiclmess over coarse material. Fomestead soils that
formed in less than 10 inches of silty inaterial are
mapped as very shallow phases. In some places rounded
stones and cobblestones are within 8§ inches of the sur-
face, and in others a layer of loose fine sand as much as
15 inches thick is immediately beneath the silty material.

Homestead silt loam, nearly level (0 to 3 percent
slopes) {HoA).—This soil is the second most extensive in
the Homestead series. On broad outwash plains it oceurs
as large tracts, some more than 1,000 acres in size; it
also occurs as many small tracts that commonly border
the more strongly sloping Homestead soils. In most
places this soil formed in loess 10 to 15 inches thick over
gravel, but on a large outwash plain southwest of Goose
Bay, the loess was about 18 inches thick, Small patches
of the nearly level, very shallow Homestead silt loam
were included in mapping. A few short slopes of more
than 3 percent and some small poorly drained depressions
were also included.

Most of the acreage is in trees, but much of it has been
cleaved and is used for crops and pasture. Small grains
and perennial grasses are the principal crops, but yields
are frequently low, as this soil is low in natural fertility
and tends to be droughty. If it is adequately fertilized
and carefully nmnage?l to conserve moisture, 1t produces
satisfactory yields of most crops adapted to the Area.
(Management group 8)

Homestead silt loam, undulating (3 to 7 percent
slopes) {HoB}.—This soil is one of the most extensive in the
Area. It occurs as scattered, irregular tracts that range
from a few acres to several hundred acres in size. It is on
outwash plains and low moraines that have short, irregu-
lar slopes, The depth to gravelly material ranges from 10
to 18 inches, except where fine sand lies immediately below
the silt loam,

Patches of very shallow Homestead silt loam and small,
poorly drained depressions were included in mapping.
Inclusions make up as much as 15 percent of some areas

mapped. They are a nuisance to farmers.
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shallow for deep tillage. Cleared areas can be seeded
to perennial grasses and used for permanent pasture,
but yields are limited by droughtiness. (Management
group 21)

Homestead silt loam, very shallow, moderately steep
(20 to 30 percent slopesg {HsE).—This soil occupies rough
moraines in the western half of the Area. The silt loam is
only 5 to 10 inches thick over coarse gravelly material.
Gravelly spots, small patches of Naptowne soils and of
other Homestead soils, and a few poorly drained sites
were included in mapping.

This soil is droughty and is highly susceptible to erosion
if cover is removed. It should remain in native vegetation.
(Management group 21)

Homestead silt Ioam, very shallow, steep (30 to 45

ercent slopes) (HsF).—This soll is extensive and occurs on
ong, narrow escarpments, hills, and ridges. The silt loam
is only 5 to 10 inches thick over coarse gravelly material.
Many stony and gravelly spots were included in mapping,
as well as a few patches of moderately steep Homestead
gilt loam. This soil should be kept in native vegetation.
(Management group 29)

Jacobsen Series

The Jacobsen series consists of very poorly drained,
very stony silt loams in broad depressions, in muskeg bor-
ders, and in low areas along secondary streams.

These soils are extensive and are widely distributed in
the western half of the Area. They are stonier near the
surface than the Slikok soils and are lighter colored and
less mucky.

The Jacobsen soils are generally covered with a thick
mat of sphagnum moss and support scattered stands of
willows, stunted black spruce, and low-growing shrubs.

Representative profile of Jacobsen very stony silt loam
in the NW14NW14 sec. 28, T. 17 N, R. 3 W., Seward
Meridian:

011—16 inches to 8 inches, mat of sphagnum moss, roots, and
decomposing leaves and twigs; strongly acid; gradu-
al, smooth boundary. 3 to 12 inches thick.

012—S8 inches to 0, black (FYR 2/1) decomposing mat of
moss, woody particles, and leaves; roots plentiful;
strongly acid; clear, wavy boundary. 6 to 12 inches
thick,

A1—0 to 10 inches, very dark grayish-brown (10YR 3/2) very
stony silt loam; very dark gray (10YR 3/1) streaks
and patches; massive; nonsticky, nonplastic; few
Toots; strongly acid; clear, wavy boundary. 8 to 24
inches thick.

C1—10 to 26 inches, dark olive-gray (5Y 3/2) very stony
loam; massive; slightly sticky, slightly plastic; con-
E;ins many pebbles; extremely acid, 8 to 20 Inches

ick.

IIC2—26 to 32 inches, light-colored and dark-colored sub-
rounded stones, gravel, and sand. Many feet thick,

These soils are extremely acid to strongly acid. The
organic mat on the surface ranges from 10 to 24 inches
in thickness.

Jacobsen very stony silt loam, nearly level (0 to 3
percent slopes) {JaA).—This soil occurs in nearly level de-
pressions that range from a few acres to more than a
hundred acres in size. Many areas also border large mus-
kegs occupied by Salamatof peat. Small areas of Slikok
soils and Salamatof peat were included in mapping.
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This soil is not suited to crops. In places the native
vegetation provides limited grazing. Artificial drainage is
not feasible. (Management group 32)

Jacobsen very stony silt loam, gently sloping (3 to 7
percent slopes) (JoB).—This soil is inextensive. It generally
occurs in small tracts bordering secondary streams. Small
patches of Slikok and Salamatof soils were included in
mapping. In places large stomes are scabtered on the
surface.

This soil is not suited to crops. In places the mnative
vegetation may be suitable for light grazing. Drainage is
not feasible. (Management group 32)

Jim Series

The Jim series consists of well-drained soils that formed
in silty, wind-laid deposits 20 to 80 inches thick over
bedrock. i

These soils are on foot slopes of mountains and buttes
in the eastern part of the Area, They differ from Boden-
burg soils in that they are underlain by solid rock at a
depth of less than 30 inches. ) .

On south-facing slopes, Jim soils support thick stands
of grass, mainly bluejoint, but on most north-facing slopes
they support forests of paper birch, white spruce, and
quaking aspen, o .

Representative profile of Jim silt loam in the SWij4
SW1/, sec. 23, T. 17 N., R. 2 E., Seward Meridian:

01—1% inches to 0, dark reddish-brown (5YR 2/2) mat of
decomposing organic matter; gray silt admixture.

A1—0 to 5 inches, dark grayish-brown (10YR 4/2) silt loam;
very dark grayish-brown (10YR 3/2) patches; weak,
fine, subangular blocky structure; very friable; many
roots; clear, wavy boundary. 3 to 7 inches thick,

C1—b to 22 inches, olive-gray (5Y 4/2) silt loam; few, fine,
falnt spots of dark yellowish brown; weak, medium,
sobangular blocky structure; friable; few, thin,
very dark reddish-brown streaks of organic matter;
roots plentiful; gradual, wavy boundary.

C2—22 to 26 inches, olive-brown (2.5Y 4/4) silt loam; mas-
sive; friable; few thin lenses of very fine sand; few
large roots; abrupt boundary.

TIC3—26 inches +, bedrock; dark-colored consolidated meta-
morphic rock.

These soils are strongly acid near the surface and
medium acid in the lower layers, A few thin lenses of very
fine sand generally occur in the lower layers, and some
may occur at any depth.

Jim and Bodenburg silt loams, hilly (12 to 20 percent
slopes) (JbD).—This mapping unit is of minor extent and
occurs on buttes and on mountain foot slopes. The two
dominant soils formed in a mantle of silt loam that ranges
from 20 to about 60 inches in thickness over bedrock. At
the base of Bodenburg Butte the soils are coarser in tex-
ture and are similar to the adjoining Susitna very fine
sand. A few rolling tracts, steep slopes, and scattered rock
outcrops were included in mapping. i

These soils are highly susceptible to water erosion and
blowing if the vegetative cover is removed. If used for
crops, they should be kept in perennial grasses most of the
time. (Management group 13)

Jim and Bodenburg silt loams, steep (30 to 45 per-
cent slopes) (JbF).—These soils formed in a silt mantle 20
to 60 inches thick over bedrock. Patches of shallow soils
in which the silt is less than 20 inches thick were included,
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A ground cover of sphagnum moss, sedges, and low-
growing shrubs is common.

Representative profile of Moose River silt loam in the
SE4SW1 sec. 11, T. 17 N., R. 4 W., Seward Meridian:

01—38 inches to 0, dark reddish-brown (5YR 2/2) mat of
decomposing moss, leaves, and twigs; many roots;
abrupt, wavy boundary.

A1—0 to 6 inches, very dark grayish-brown (2.5Y 8/2) sikt
loam; wealk, fine, granular structure; nonsticky and
nonplastic; many roots; few streaks and patches of
black (10YR 2/1); extremely acid; clear, smooth
boundary.

Cl—6 to 14 inches, olive-gray (5Y 4/2) fine sand; single
grain; loose; few streaks and patches of dark brown
(10YR 3/3); few thin lenses of silt; few roots;
extremely acid; gradual boundary.

C2g—14 to 38 inches, darl-gray (5Y 4/1), stratified fine sand
and silt loam; few, large, distinct, olive-brown mot-
tles ; massive ; nonsticky and nonplastic; strata are Yo
inch to 8 inches thick; very strongly acid; clear,
smooth boundary, .

IIC3g—38 to 48 inches -+, dark-gray (5Y 4/1). very gravelly
coarse sand; single grain; loose,

The water table is at or near the surface for long peri-
ods during the growing season, but in places it drops
rapidly to several feet below the surface during extended
dry periods. The surface layer ranges from silt loam to
fine sandy loam. Below the surface ﬁmyer the soil is domi-
nantly sandy but contains lenses of silty material of
varying thickness. The depth to coarse sand and gravel
ranges from 27 inches to more than 40 inches.

_ Moose River silt loam (nearly level) (Mr).—This soil
is moderately extensive and is widely scattered in depres-
sions and on small, low alluvial plams bordering second-
ary streams. Included in mapping were a few gently
sloping tracts adjoining uplands. Patches of Salamatof
peat and Jacobsen very stony silt loam were also included.

Artificial drainage is generally not feasible. In places
the native grasses and sedges provide limited grazing.
(Management group 27)

Nancy Series

The Nancy series consists of well-drained silty soils
that are moderately deep to deep over thick deposits of
loose sand and gravel.

These soils are on nearly level high terraces and gently
sloping to steep moraines in the northwestern part of the
Aren. They formed in a thicker mantle of silt than the
Homestead soils. They differ from the Naptowne soils in
that they are underlain at a depth of 20 to 80 inches by
loose gravelly deposits rather than firm glacial till.

The Nancy soils support a forest of paper birch, white
spruce, and quaking aspen. They are of relatively minor
extent in the Area, and only a few small tracts have been
cleared for crops.

Representative profile of Nancy silt loam in the NW14,
SE14, see. 17, T. 19 N., R. 4 W.,, Seward Meridian:

01—3 inches to 0, dark reddish-brown (5YR 2/2) mat of de-
composing organic material; many fine roots; my-
celia; clear, smooth boundary. 1 to 5 inches thick,

A2—0 to 1% inches, light-gray (10YR 6/1) silt loam; weak,
fine, platy structure; friable; roots plentiful ; abrupt,
irregular boundary. 1 to 4 inches thick.

B21—1% to 2% inches, reddish-brown (5YR 4/4) silt loam;
weak, medium, granular structure; very friable;
roots plentiful; abrupt, wavy boundary. Y% inch to
1% inches thick.

B22—2% to 6 inches, strong-brown (7.5YR 5/6) silt loam;
weak, medium, granular structure; very friable;
roots plentiful; abrupt, wavy boundary. 3 to 10
inches thick.

A2b—6 to 7 inches, grayish-brown (2.5Y 5/2) silt loam ; weak,

fine, granular structure; very friable; roots plentiful;

abrupt, broken boundary. 0 to 1% inches thick.

to 7% inches, dark-brown (7.5YR 4/4) silt loamj

weak, medium, granular structure; very friable;

roots plentiful; abrupt, wavy boundary. Y% inch to 2

inches thick.

B3b—17Y% to 16 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, medium, subangular blocky structure;
frinble; few roots; clear, wavy boundary. 6 to 12
inches thick.

C1—16 to 21 inches, olive-brown (2.5Y 4/4) silt loam; mas-
sive; friable; few roots; clear, smooth boundary. 2
to 12 inches thiclk.

1102—21 to 82 inches, olive-brown (2.5Y 4/4) and olive (5Y
4/3) gravelly sand; single grain; loose; a few weakly
cemented fragnients, Many feet thick.

These soils are very strongly acid, especially near the
surface. The silty loess mantle ranges from 18 to more
than 30 inches in thickness. Thin layers of very fine sand
and fine sand occur in some places below a depth of 15
inches. In places the silty material is underlain by deep,
fine to medium sand that contains many pebbles.

Nancy silt loam, nearly level (0 to 3 percent slopes)
{NaA).—This soil is on a few, broad, nearly level, high ter-
races in the northwestern part of the Area. It formed
in a silty mantle that is 20 to 24 inches thick over loose
%mve]ly or sandy deposits. The silty layer is more uni-

orm in depth to gravel than is the corresponding layer
of the steeper Nancy soils. A few patches of Homestead
soils were ncluded m mapping.

Most of this soil is forested, but a few tracts are used
for crops. All crops adapted to the Area can be grown if
an adequate level of fertility is maintained. (Manage-
ment group 2)

Nancy silt loam, undulating (3 to 7 percent slopes)
{NoB).—This soil is on undulating terraces. It formed in a
silty mantle about 20 inches thick over gravelly or sandy
material. A few spots of shallow Homestead silt loam
and a few short slopes of as much as 12 percent were
included in mapping.

Most of this soil is in native vegetation, but a few
tracts are used for crops. All crops adapted to the Area
can be grown, but the soil is slightly susceptible to
water erosion if the surface-is exposed. Simple conser-
vation measures are generally adequate. (Management
group 4)

Nancy silt loam, rolling (7 to 12 percent slopes)
{NaC)—This soil ocenrs as small, scattered areas on
moraines. The slopes are short. The silty mantle ranges

enerally from 18 to 80 inches in thickness within short
distances but is shallower in places. Small, scattered,
poorly drained depressions and a few short slopes of as
much as 20 percent were included in mapping.

This soil is not extensive and is mostly forested. It is
suited to all crops grown in the Area, but conservation
practices are needed to control water erosion if row crops
are grown. (Management group 6)

Nancy silt loam, hilly (12 to 20 percent slopes) {Nab}.—
This soil is on moraines, The slopes are short. The depth
to gravel ranges from 18 to 86 inches within short dis-
tances. A few rolling aveas, a few moderately steep

B2b—T7
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The use of this soil is limited to pasture or woodland,
because of the slope. (Management group 20)

Naptowne silt loam, steep (30 to 45 percent slopes)
(NpF).—This soil is on rough, irregular_terrain. Stony
places, patches of shallow soils, and small, deep depres-
sions were included in mapping.

This soil should be kept in native vegetation, as it is
highly susceptible to erosion if the vegetative cover is
removed. (Management group 28)

Niklason Series

The Niklason series consists of well-drained soils that
formed in shallow to moderately deep, well-sorted layers
of water-laid silt, very fine sand, and fine sand over coarse
gravelly material.

These soils are on low plains bordering the major rivers
and streams. They commonly adjoin the Susitna soils,
which formed in deeper sediments.

The Niklason soils support forests of paper birch and
white spruce and, in places, large cottonwood (balsam
poplar) trees, A heavy understory of alder, willow, and
shrubs is common. A considerable ares has been cleared
and is farmed.

Representative profile of Niklason silt loam in the
NW1,SW1; sec. 85, T. 18 N, R.2 W, Seward Meridian:

01—2% inches to 0, very dark brown (10YR 2/2) mat of
decomposing organic matter; many fine roots; abrupt,
smooth boundary.

A1—0 to 1% inches, very dark grayish-brown (10YR 3/2) silt
loam that has a few black and very dark brown
streaks; weak, fine, granular structure; very friable;
many roots; clear, smooth boundary.

Cl—1% to 4% inches, very dark grayish-brown (2.5Y 3/2)
and dark grayish-brown (2.5Y 4/2) silt loam that
has & few fine streaks of dark brown; weak, thin,
platy structure; very friable; roots common; clear,
smooth boundary. )

C2—4% to 10 inches, dark grayish-brown (2.5Y 4/2) very
fine sandy loam that has streaks and patches of
olive gray and very dark grayish brown; very weak,
thin, platy structure; very friable; roots common;
abrupt, smooth boundary.

C8—10 to 14 inches, olive-gray (5Y 4/2) silt loam that has a
few small patches of brown; weak, thin, platy struc-
{ure: friable; few thin lenses of very fine sand; few
roots ; abrupt, smooth boundary.

O4—14 to 19 inches, olive-gray (5Y 4/2) very fine sand;
loose; few, thin, dark grayish-brown streaks; few
roots; clear, smooth boundary.

1IC5—19 to 30 inches -+, olive (5Y 4/3) gravelly coarse
sand; loose; many light-colored and darlk-colored
pebbles and cobblestones.

These soils are very strongly acid to strongly acid. The
texture of the surface layer ranges from silt loam to very
fine sand. The sorted layers of silt, very fine sand, and
fine sand vary in number and thickness. The depth to
gravelly material ranges from 15 to 27 inches.

Niklason silt leam (0 to 3 percent slopes) (Ns).—This
soil is moderately extensive on plains along the Mata-
nuska River. It is dominantly silty but contains layers of
very fine sand. In most places it is underlain by gravelly
deposits at a depth of 15 to 20 inches; in some places it is
deeper to gravel. Patches of shallower soils, small tracts
of Susitna soils, and scattered spots of Niklason very fine
sand were included in mapping. Also included were a few
undulating slopes of between 8 and 7 percent. Abandoned

29

stream channels, 1 or 2 feet lower than the surrounding
plains, are fairly common. The soil in these channels is
essentially the same as on the plains, but the steep banks
interfere with farming operations.

Most crops adapted to the Area can be grown on this
soil, although it is shallow and has a low moisture-
supplying capacity. Yields are limited by droughtiness.
Large fields 1n the vicinity of Palmer are susceptible to
blowing. (Management group 9)

Niklason very fine sand (0 to 3 percent slopes) [Nv}.—
Although this soil is dominantly very fine sand, it con-
tains many thin layers of silt. Except for the difference in
texture, it is similar to Niklason silt loam and occurs in
the same general areas. The depth to gravel is between 15
and 20 inches in most places, but in some it is as much as
97 inches. Small tracts of Susitna soils, Niklason silt loam,
and Chena silt loam were included in mapping. A few
undulating slopes were also included, and abandoned
stream channels are fairly common,

This soil is suited to most crops adapted to the Area,
although it is moderately droughty, Cultivated fields near
Palmer are susceptible to blowing. (Management group 9)

Reedy Series

The Reedy series consists of moderately well drained
soils that formed in silty and very fine sandy, water-laid
sediments underlain by moderately fine textured tidal
deposits.

These soils are on natural levees along streams that flow
through nearly level, stabilized plains of Tidal marsh.
The levees are only a fow feet higher than the surround-
ing plains.

The native vegetation consists of scattered clumps of
cottonwood (balsam poplar) trees and dense thickets of
willow and alder brush. Patches of native grass are
common.

Representative profile of Reedy silt loam SW14NW4
sec, 96, T. 17 N, R. 1 E., Seward Meridian:

0O1—1 inch to 0, black (6§YR 2/1) mat of decomposing leaves
and twigs mixed with finely divided organic matter
and a few mineral grains; abrupt, smooth boundary.
1 to 2 inches thick.

Al—0 to 3 inches, dark grayish-brown (25Y 4/2) very fine
sandy loam; very dark grayish-brown (10YR 3/2)
streaks; thin silty lenses; very weak, medium,
platy structure that breals to weak, fine, granular;
frinble; many roots; clear, wavy boundary, 2 to 51
inches thick.

(1—38 to 18 inches, olive-gray (5Y 4/2) silt loam thin lenses
of very fine sandy loam; few, fine, distinct mottles of
dark brown; weak, medium, platy structure; roots
common; clear, smooth boundary. 10 to 30 inches
thiclk.

IIC2—18 to 40 inches, greenish-gray (6GY 5/1) silty clay
loam; common, medium, distinct mottles of dark
yellowish brown; massive; friable. Many feet thick.

The upper layers are dominantly silty but range to very
fine sand. In places, pockets of very fine sand occur in the
underlying, slowly permeable, moderately fine textured
material.

Reedy silt loam (0 to 3 percent slopes) [Re).—This soil
is inextensive. It occurs as narrow strips on natural levees
along streams that flow through the tidal plains along
Knik Arm. Small patches of Tidal marsh and very nar-
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B21—5 to 7 inches, dark reddish-brown (25YR 2/4) silt
loam; releases water and becomes smeary when
rubbed; moderate, fine, granular structure; very
friable; roots common; clear, wavy boundary.

to 11 inches, dark reddish-brown (5YR 8/3) silt

loam streaked with 5YR 2/2; smeary when rubbed;

wealk, fine, subangular blocky structure; very fri-
able; many, very fine, tubular pores and vesicles;
roots eommon; clear, wavy boundary.

B23—11 to 14 inches, dark reddish-brown (5YR 38/4) silt
loam; smeary when rubbed; weak, fine, platy struc-
ture; very friable; few roots; very fine tubular
pores and vesicles; abrupt, broken boundary.

IIB3—14 to 21 inches, dark yellowish-brown (10YR 4/4)
gravelly sandy loam; massive; moderately firm;
few roots; very fine tubular pores and vesicles;
gradual boundary.

IIC—21 to 30 inches 4, olive (5Y 4/3) stony sandy loam;
massive; friable; no roots; reddish stains on under-
side of stones.

The silty material ranges from a few inches to 20
inches in thickness. Stones and boulders are common on
and near the surface. In places the profile has been dis-
turbed by heaving and by downslope movement of soil.

Talkeetna silt Joam, moderately steep to steep (20 to
45 percent slopes) (ToE).—This very inextensive soil occurs
above the treeline in the Talkeetna Mountains, in the
north-central part of the Area. Rock outcrops, a few wet
spots, and small mountain streams were included in
mapping.

This soil is too steep to be cultivated, and the growing
season is too short for crops. The native grasses can be
used for limited grazing. (Management group 28)

B22—T7

Terrace Escarpments

Terrace escarpments (Te) is a land type at the edge of
river terraces. It includes many active landslides and
rock outcrops that are bare of vegetation. Very shallow
gravelly soils in some stabilized areas support some vege-
tation, mainly alder, willow, and birch. Patches of grass,
ferns, and devilsclub are common.

Terrace escarpments is not suitable for crops or for
grazing. (Management group 35)

Tidal Flats

Tidal flats (Tl consists of layered tidal deposits on
broad flats bordering Knik Arm. These deposits range
from sandy to clayey in texture.

Tidal flats is inundated regularly by high tides. Large
areas are bare of vegetation, but in places there are
very sparse stands of beach ryegrass and a few clumps of
sedge. The vegetative cover is not so dense as that on
Tidal marsh, which is slightly higher and is only occa-
sionally flooded by high tides. Tiga.l flats has no poten-
t1éL)1 value as cropland or as pasture. (Management group
3

Tidal Marsh

Tidal marsh (Tm) consists of poorly drained clayey
sediments. Tt is extensive on low-lying plains bordering
Knik Arm, and a fairly large tract occurs a few miles
inland, east of the mouth of the Knik River.

In places Tidal marsh is inundated several times each
year by very high tides. On rare occasions it is flooded

for short periods by overflow from fresh-water streams.
On the seaward side, Tidal marsh adjoins Tidal flats,
which is slightly lower, is inundated regularly, and is
almost bare of veégetation, On the inland side, Tidal marsh
adjoins Clunie peat.

idal marsh commonly supports moderately dense
stands of grasses, sedges, and other plants common in
coastal meadows. It is not suited to crops, but the native
vegetation can be grazed, and in places it can be har-
vested for hay. (Management group 24)

Torpedo Lake Series

The Torpedo Lake series consists of poorly drained,
nearly level to moderately steep soils in gepressions and
drainageways.

On foot slopes of the Talkeetna Mountains, the Tor-
pedo Lake soils occur in an intricate, irregular pattern
with the Homestead soils and are mapped with them in
complexes. The total acreage of the complexes is small.
The Torpedo Lake soils are dominant in the complexes
and occupy the drainageways, swales, and low—lying
places that separate the small tracts of well-draine
Homestead soils. Small patches of the Schrock and
Slikok soils also occur in these areas, as well as a few
spots of Gravelly alluvial land.

The Torpedo Lake soils have a thicker surface layer
than the Coal Creek and Spenard soils, and a firmer, finer
textured subsoil than the Slikok soils.

Dense stands of black spruce, and a thick ground cover
of moss are interspersed with patches of grass, thickets
of alder, and scattered birch trees on the poorly drained
Torpedo Lake soils. Willow, devilsclub, and wild celery
are also common. Forests of paper birch and white spruce
are dominant on the well-drained Homestead soils.

Representative profile of Torpedo Lake silt loam in the
NEV,NW14 sec. 20, T. 18 N., R. 3 W., Seward Meridian:

01—5 inches to 0, black (5YR 2/1) mat of decomposing
twigs, leaves, grass, and moss; many myecelin ;
strongly acid; abrupt, smooth boundary. 3 to 10
inches thick.

A11—0 to 8 inches, dark reddish-brown (5YR 2/2) mucky
silt loam; weak, very fine, granular structure; non-
sticky and nonplastic when wet; roots plentiful; few
stones; strongly acid; clear, smooth boundary. 5 to
14 inches thick.

A12—8 to 12 inches, dark reddish-brown (5YR 8/2) and dark
grayish-brown (10YR 3/2) silt loam; weak, fine,
subangular blocky structure; slightly sticky and
slightly plastic when wet; roots plentiful; few sub-
rounded stones; strongly acid; abrupt, smooth bound-
ary. 4 to 12 inches thick.

TICg—12 to 26 inches, dark greenish-gray (5GY 4/1) sandy
clay loam; many, coarse, prominent mottles of yel
lowish brown; wmassive; very firm when moist,
sticky and plastic when wet; very few decaying
roots: contains pebbles and stones below 16 inches;
strongly acid. Many feet thick.

The Torpedo Lake soils are strongly acid throughout.
The moderately fine textured lower layers commonly
become firmer and finer with depth. In places stones are
near the surface, and pebbles and cobblestones are com-
mon below a depth of 15 inches. The water table is near
the surface most of the time.

Torpedo Lake silt loam, nearly level (0 to 3 percent
slopes) (ToA).—This soil is fairly extensive and occurs

depressions and broad, poorly defined drainageways.
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TABLE 4.—Estimated average acre yields of principal crops under two levels of management—Continued

Bromegrass Silage
Oats Barley 8y Potatoes
(2 cuttings) Pasture
Soil Qats and peas Grass ! pro-
ductivity 2
AIBI/A|B A B A B A B A B
- Bu. | Bu. { Bu. | Bu Tons Tons Tons Tons Tong Tons Tons Tons
Knik silt loam, moderately steep. ... AP 150 [ 200 | e ae 3.00 ] 400 |ocoemfoaeae Fair,
Knik silt loam, Bteep oo oo e e e el Poor,
Matanuska silt loam_ ... ___ . _._ .. _____ 6.50 | 7.00 | 10. 00 | Good
Mixed alluvial land_ oo oo e e e e e e Fair,
Moose River silt loam. .o .. 5.00 oo m e Fair.
Naney silt loam, nearly level .______.._._.__. 7.00 | 8.00 | 11. 00 | Good
Nancy silt loam, undulating. ... ... ocomeon 7.00 { 8.00 | 1L 00 { Good
Nancy silt loam, rolling. _ ... .. . ___. 6.50 | 7.00 | 11 00 | Good
Naney silt loam, hilly___._______._____._.... LT {0 N P Fair
Nancy silt loam, moderately steep. .o wooooofomoofooocloo oo} 1050 1 2,00 {L b o 400 | eaan Fair.
Naptowne silt loam, nearly level. . 6. 50 | 6. 50 | 10. 50 | Good
Naptowne silt Joam, undulating. .. 6. 50 | 6.50 | 10. 50 | Good
Naptowne silt loam, rolling. .. ._._. 6.00 | 6.00 | 10, 00 | Good
Naptowne silt loam, hilly, . oo B. 50 oo Fair,
Naptowne silt loam, moderately steep 400 |cmennfranean- Fair.
Naptowne silt loam, gteep_ . - oo e lom e aade e e e e e | m e e e e Poor.
Niklason silt loam_____ . ... 6.00 { 7.00 { 10. 00 | Good
Niklason very fine sand. . o ..o 6.00 | 7.00 | 10. 00 | Good
Reedy silt 108m 0 oo 6.00 | 7.00 | 10. 00 | Good
Rough mountainous land_ . ...} e e e e
Salamatof peat_ .. . ____________ e
Salamatof peat, ever frozen variant. .. .. fe oo c)enan]ocmm]oamm e m e
Schrock silt loam, nearly level ___.________. 5 7. 00
Schrock silt loam, undulating_ .. __.______ 7. 00
T ) i v OO SRRt POUTONIUUUUPNN UPOUP) RPUPO) SUUCUPRY NUUUOIN SRURIUPRN SPIRSR) HOUPIPUIUE) MPRNUPES SOV Hpuupops
Slikok mueky silt lonm. . ____..__________ 5. 00
Slikok stony mueky silt loam_ - - _|ocac]omoc e ece e e e e oo
Spenard silt loam, nearly level. ____________ 2, 3 5. 7 6. 00
Spenard silt loam, gently sloping._ . _........ 2 3 5, 7 6. 00
Susitna silt loam.. . oo 55165145 | 552507350550 750)5001700
Susitna very fine sand . . .. ... _________ 55 165 (45 | 55 | 250 | 3.50 | 5.50 | 7.50 | 5 00 | 7. 00
Susitna and Niklason very fine sands, over- ‘
flow, 0 to 3 percent slopes. . .__._.___._._. el 1,75 1 2,50 | 4.50 | 6.50 | 3. 50 | 5. 00
Talkeetna silt loam, moderately -steep to |
BUEED - e e (SO JUSUINONY ST SAUUSONY SN FUUURUOTINS MIONSIV UPRPIS UUUUINONY SPUPVENS WU
Terrace esearpments__ ... oo . TR SRS SNV (AU ASCNSIN ROIVUUTNY AP U SUSIIUI TSI NPT MR,
Tidal fAats. o e e JERESON SO AU FERNUON INSUUIUNS SUNNUUCE NPUUUN RUUIOIUpt AUUIO ORI NN MU
Tidal marsh. - cooaenan. e RS PR AUUUTS AOUot ENUSUURNN AEURIINY NPNRDIDNUNS PRSI AU HUNUUOUUIPNN AU NN Fair,
Torpedo Lake silt loam, nearly level . .__..__ RIS FUNRS UORTNS AN NOTONUUON AOUUTU U EUSIS MUIONON NUURUU PRI R, Fair.
Torpedo Lake silt loam, gently sloping. ... SRS SIS ROOOEN AN IR ARSI RSN NUNUPUVS) SIS SN PRI NG Fair
Torpedo Lake silt loam, moderately sloping.. |-~ - |- oo e o |omm oo mm oo fea e e fe e e e e e e m e e e Fair,
Torpedo Lake silt loam, strongly sloping. .| oo |o oo foeasfomoafommme o cm e | mmm e m e e e e o e e e e Fair,
Torpedo Lake-Homestead silt loams, un-
dulating:
Torpedo Lake [V UREUES USRI ARUUUSVIE SUNOUUER ASUOUUN SOUUNUPUIY NRUUNPIS FUNTUUUUOES RUIIPNPN SUUUUGIN PN S Fair.
Homestead _ - oo 40 155 {85 | 50| 200300450650 400|6.00]6. 5010 00| Good,
Torpedo Lake-Homestead silt loams, rolling:
Torpedo Lake. o o cooooome [T TEVSNUY SRR SUUIUNS SUSSUUUIUNN MUICUUUIN SUSIVUTUNE NOUPUUTRNU SUUSUUIRY NN (PSR NP U Fair,
Bomestead . oo 35 150|830 |45 | 1.75 | 2.75 1400 |6.00 | 350 | 550 | 6 00 | 10. 00 | Fair.
Torpedo Lake-Homestend silt loams, hilly:
Torpedo Lake.. . o ave o cce e SERUUY SO SO I Fair,
Homestead. oo 30 | 45| 25 | 40 Fair,
Torpedo Lake-Homestead silt loams, moder-
att'aIly steep: .
orpedo Linke. oo ooemo o SRRV WUV SRS RN ORI SUNIHPNS NONVUMNS RUPUUUOIOR ASUIURUT NONPRNIORS MU EpIpp Fair.
Homestead .. - .. e e 1025 1 2,00 |l aaa 2,50 ] 400 | _____j_...-- Fair.
Wasilla silt loam - ol ool 2,00 | 3.00 | 5.00)7.00] 400|600 |cmmec}canos Good.

! Yields of grass silage are for a second cutting.only, as first cut-

tings are commonly harvested for hay.

2 Pasture productivity ratings are based on the number of acres
of improved pasture required to produce sufficient forage for one

263-309—03——4

dairy cow, or an equivalent snimal unit, for the entire pasture
season under average management. The ratings are as follows:
Good, 1 acre or less; fair, 1 to 2 acres; poor, more than 2 acres,
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indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class I. Soils that have few limitations that restrict
their use. There are no class I soils in the Mata-
nuska Valley Area.

Class II. Soils that have some limitations that reduce
the choice of plants or reguire moderate conser-
vation practices.

Class III. ‘Soils that have severe limitations that re-
duce the choice of plants, or require special con-
servation practices, or both, -

Class IV. Soils that have very severe limitations that
restrict the choice of plants, or require very care-
ful management, or both.

Class V. Soils that are subject to little or no erosion
but have other limitations, impractical to remove,

"that limit their use largely to pasture, range,
woodland, or wildlife food and cover. There are
no class V soils in the Matanuska Valley Area.

Class VI. Soils that have severe limitations that
make them generally unsuitable for cultivation
and limit their use largely to pasture, range,
woodland, or wildlife food and cover.

Class VII Soils that have very severe limitations
that make them unsuitable for cultivation and
that restrict their use largely to grazing, wood-
land, or wildlife.

Class VIII. Soils and landforms that have limita-
tions that preclude their use for commercial plant
production and restrict their use to recreation,
wildlife, or water supply, or to esthetic purposes.

CaPARTLITY SUBCLASSES are soil groups within a class;
they are designated by adding a small letter, e, w, s, or ¢,
to the class numeral, for example, ITe. The letter ¢ shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained ; w shows that water in
or on the soil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by arti-
ficial drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢ used in
only some parts of the United States, shows that the chief
limitation is climate that is too cold or too dry.

Carapmrry Unirs are soil groups within the subclasses.
In this survey they are designated as management groups.
The soils in one capability unit, or management group,
are enough alike to be suited to the same crops and pas-
ture plants, to require similar management, and to have
similar productivity and other responses to management.
Such a grouping is convenient for making many state-
ments pbout management of soils,

Capability units are generally identified by numbers
assigned locally, for example, ITe-1 or ITYs-2. In the sub-
section that follows, the capability unit numbers are in
parenthesis following the management group numbers.

Management groups

In the following discussions of management groups,
suggestions are given for the use, management, and con-
servation of the soils. The names of the soil series repre-
sented are given in the description of each group, but this

does not mean that all the soils of a given series are in the
same group. The group designation of each soil in the Area
can be found in the “Guide to Mapping Units.”

No specific recommendations are made as to the amounts
and kinds of fertilizer needed, the most suitable crop
varieties, or the best seeding rates, for these factors change
with new developments in farming. Current information
and recommendations are available from the local Exten-
sion Service and from the Alaska Agricultural Experiment
Station.

Tt is assumed that the fertilizer needs of soils on a spe-
cific farm are to be determined through soil tests.

MANAGEMENT GROUF 1 (Ile-1)

This group consists of soils of the Bodenburg, Flat
Horn, Schrock, and Susitna series. These soils are nearly
level and moderately deep to deep. Drainage is good, and
the moisture-supplying capacity is moderate. The texture
is vgry fine sandy loam, very fine sand, or stratified silt and
sand.

These soils are suited to all the climatically adapted
crops. They are well suited to early vegetables, as they
can be worked slightly earlier in spring than finer tex-
tured soils. They all need fertilizer, and the Flat Horn
and Schrock soils need lime, Qrganic matter is needed in
order to keep the soils in good tilth and promote efficient
use of moisture and plant nutrients. The organic-matter
content can be maintained by applying manure, utilizing
crop residue, and including grasses and legumes in the
cropping sequence. Irrigation in dry years helps to sustain
yields and minimize seeding losses.

The Bodenburg and Susitna soils in the eastern part of
the Area are susceptible to blowing. Large cultivated
fields of these soils need a protective cover of stubble or
grass throughout the winter, as they frequently lack a
snow cover. Windbreaks and stripcropping also are effec-
tive in controlling soil blowing.

MANAGEMENT GEOUP 2 (Tc-2)

This group consists of soils of the Bodenburg, Doone,
Nancy, and Naptowne series. These soils are nearly level
and moderately deep to deep. Their texture is silt loam.
Drainage is good, and the moisture-supplying capacity is
favorable.

These soils are suited to all the climatically adapted
crops. They all need fertilizer, and the Nancy and Nap-
towne soils need lime. Organic matter is needed to main-
tain good tilth. It can be supplied by applying manure,
utilizing crop residue, and including grasses and legumes
in the cropping sequence. Irrigation in dry years helps to
sustain yields and minimize seeding losses.

The Bodenburg and Doone soils are susceptible to blow-
ing. Windbreaks and stripcropping are effective in pro-
tecting these soils. Fall plowing is not advisable, because
there is often no snow cover in winter and the soils are
exposed to blowing.

Small depressions that are occasionally ponded for short
periods are common in areas of Bodenburg and Doone
soils. Ordinarily these depressions can be ditched or
smoothed, so as to facilitate the operation of farm equip-
ment and to limit soil losses.
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MANAGEMENT GROUP 8 (IlIs-1)

This group consists of shallow soils of the Homestead
and Kmik series. These soils are nearly level and are
underlain by coarse material. Their texture is silt loam,
and they are well drained.

These soils can be used for all of the crops climatically
adapted to the Area, but they are shallow over sand and
gravel and therefore have a lower moisture-supplyin,
capacity than most of the deeper silty soils. They shoulg
be used for row crops not more than 1 year in 3. They
need fertilizer, and the Homestead soil needs lime for
most_crops. Because they are droughty, maintaining a
supply of organic matter is especially important. Apply-
ing manure regularly, including grasses and legumes in
the cropping sequence, and refurning crop residue are
means of supplying organic matter and thus maintaining
good tilth for efficient use of moisture and plant nutrients,

Crops on the Knik soil have responded well to sprin-
Kler irrigation in dry years. Those on the Homestead
soil probably would respond similarly.

Gravel in some very small, shallow spots interferes
with tillage. Water erosion on these nearly level soils is
not a si cant, hazard, but the Knik soil in the eastern
part of the Area is susceptible to blowing if cultivated.
Windbreaks, stripcropping, and winter cover are needed
to protect it.

MANAGEMENT GROUP ¢ (IlIs-2)

This group consists of shallow, well-drained soils of
the Niklason series. These soils are nearly level. They are
made up of stratified silt and sand underlain by coarse
sand and gravel at a depth of 15 to 27 inches,

These so1ls can be used for all of the crops climatically
adapted to the Area, but they are droughty, and yields
are likely to be severely limited in dry years. Fertilizer
and organic matter are needed. Applying manure regu-
Jarly, returning crop residue to the soil, and including
grasses and legumes in the cropping sequence are means
of supplying the organic matter that is necessary for
good tilth and the efficient use of moisture and plant nu-
trients, In dry years most crops respond to sprinkler
irrigation.

In the eastern park of the Area, these soils are in the
path of strong, gusty winds and are susceptible to blow-
ing if cultivated. Windbreaks, stripcropping, and grass
crops help to control soil blowing. Fall plowing is not
advisable in this part of the Area, as it leaves the soils
exposed to the winter winds.

Most of the areas are forested. Many stands of cotton-
wood (balsam poplar) and a few stands of paper birch
and white spruce are merchantable,

MANAGEMENT GROUP 10 (Ifs-3)

This group consists of nearly level, well-drained silty
soils of the Matanuska and Reedy series. The Matanuska
soils are shallow over gravelly material ; the Reedy soils are
underlain by slowly permeable material.

All of the crops climatically adapted to the Area can
be grown on these soils, but the root growth of some
crops is restricted by the moderately firm, slowly perme-
able subsoil, Thus, yields are limited, especially during
dry years. Yields of grass and small grains are usually
good, however, if adequate levels of fertilizer and or-
ganic matter are maintained.
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MANAGEMENT GROUP 11 (Ilfw-1)

This group consists of silty soils of the Kalifonsky
series, These soils are nearly level to moderately sloping.
They are moderately deep to deep over coarse gravelly
material and are well drained.

These soils are suitable as cropland, but they dry out
slowly in spring and tend to remain cool throughout the
growing season, Artificial drainage is feasible and gen-
erally is necessary for satisfactory yields and for the op-
eration of farm machinery, Even 1f drained, these solls
are suited to only short-season crops. Good yields of for-
age can be obtained from perenmial grasses if the soils
are fertilized. Small grains ordinarily do not mature but
can be harvested for hay or silage.

The native forest consists mostly of slow-growing black
spruce and has little commercial value.

MANAGEMENT GROUP 12 (Iliw-2)

Wasilla silt loam is the only soil in this group. This
soil is deep, nearly level, and poorly drained. It is under-
lain by slowly permeable material.

Most of the acreage is in native forest, and there are
some stands of merchantable paper birch. If cleared, this
soil could be used for crops, but drainage is required.
Even. after drainage, only short-season crops can be
grown. Good yields of forage can be obtained from peren-
nial grasses if fertilizer is applied. Small grains rarely
mature but can be harvested for hay or silage.

MANAGEMENT GROUP 13 (IVe-1)

This group consists of soils of the Bodenburg, Doone,
Knik, Jim, Nancy, and Naptowne series. These soils are
deep to moderately deep. Their texture is silt loam or
very fine sandy loam, and they are well drained. They
have short, hilly slopes of 12 to 20 percent. .

If cleared and used for crops, these soils are suscepti-
ble to very severs water erosion. Leaving them in native
vegetation is advisable. If they are needed as cropland,
they should be kept in perennial grasses most of the time
to control erosion. o

Good yields of forage can be obtained if fertilizer is
applied and harvesting is regulated. Lime also is needed
on the Nancy and Naptowne soils. Grain can be grown
occasionally if erosion is controlled by tilling on the con-
tour and keeping waterways in grass. Merchantable
stands of paper birch and quaking aspen are fairly com-
mon, and In a few places there are sparse stands of white
spruce.

MANAGEMENT GROUP 14 (IVe-2)
This group consists of shallow, silty soils of the Home-

stead and Knik series. These soils are well drained. They
have hilly, irregular slopes of 12 to 20 percent.

These soils are not suited to row crops. They are
droughty and susceptible to very severe water erosion if
cultivated. Leaving them in nafive vegetation is desira-
ble. If needed as cropland, they should be kept in peren-
nial grasses most of the time. They produce satisfactory
yields of forage if fertilized. In addition, the Homestead
soil needs lime. Top dressings of fertilizer and manure
applied frequently, help to maintain vigorous stands of
perennial grasses. Cutting and grazing should be care-
fully regulated. Small grains can be grown occasionally
if erosion is controlled by tilling on the contour. Yield
of all crops are severely limited in dry years.
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Almost, solid stands of white spruce are common on
this soil, but cottonwood (balsam poplar) or paper birch
is dominant in places.

MANAGEMENT GROUP 23 (Vis-3)

Anchorage very fine sandy loam, hilly, is the only soil
in this group. It has short, irregular slopes of 12 to 20
percent,

This soil should be left in native vegetation. It is
droughty and blows readily if the surface is exposed. If
cleared, it should be kept in perennial grasses and used
for hay, silage, or pasture. Fertilization and carefully
controlled grazing and cutting are needed to maintain
satisfactory stands. Low yields can be expected in dry

ears.

v The forest cover consists of paper birch, scattered
white spruce trees, and a féw stands of quaking aspen.

MANAGEMENT GROUP 24 (Viw-1)

Tidal marsh is the only mapping unit in this group.
This land type consists of poorly drained clayey sedi-
ments on tidal plains. In places Tidal marsh is occasion-
ally inundated by high tides.

The native vegetation consists mostly of sedges and
grasses that are fairly good for hay or pasture. Yields
are low but probably could be improved by fertilization.

Because of its low position and moderately fine tex-
ture, Tidal marsh is difficult to drain and is not suited to

cultivated crops. During dry years it could be seeded to
perennial grasses.

MANAGEMENT GROUP 25 (VIw-2)

In this group are poorly drained silty soils of the Tor-
pedo Lake series. These soils are in nearly level to strong-
ly sloping drainageways and seepage areas. They have a
tight clayey subsoil and are too wet for cultivation. Arti-
ficial drainage is not feasible. Some patches of native
grasses are suitable for light grazing, and forage yields
could probably be improved by removing scattered brush
and trees.

MANAGEMENT GROUP 26 (VIw-3)

This group consists of poorly drained soils of the Tor-
pedo Lake series and well-drained soils of the Homestead
series that are intermingled in a complex patiern. These
soils are silty. The poorly drained soils are in swales,
drainageways, and seepage areas that separate the small,
undulating to moderately steep knolls and ridges occu-
pied by the well-drained soils.

These complexes are not suitable for extensive culti-
vation and ordinarily should be left in native vegetation.
The irregular patches of Torpedo Lake soils are too wet
for cultivation unless drained, and drainage is not feasi-
ble. The native grasses that commonly grow on these soils
can be used for light grazing, but they are readily de-
stroyed by overgrazing. Removing brush and scattered
trees from these poorly drained places probably would
improve the stands of grass.

Most of the well-drained sites are occupied by the
Homestead soils and support forests, mostly of paper
birch. In some places the trees are of merchantable size.
The well-drained sites are too irregular and small for
farming. If needed, they could be cleared and improved
for pasture.
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MANAGEMENT GROUP 27 (VIw-4)

Moose River silt loam is the only soil in this group. It
is a poorly drained soil in low areas along streams.

This soll is not suited to cultivated crops. It should be
left in native vegetation. It has a rapidly fluctuating wa-
ter table, and artificial drainage generally is not feasi-
ble. If needed, it could be cleared of brush and seeded to
perennial grasses for hay or pasture.

MANAGEMENT GROUP 28 (Vile-1)

This group consists of silty, well-drained soils of the
Bodenburg, Knik, Doone, Homestead, Jim, Naptowne,
and Talkeetna series. All of these soils are steep except
the Talkeetna, which is moderately steep to steep.

These soils are susceptible to severe erosion if cultivated.
They should be left in native vegetation, which consists
mainly of forests in which paper birch, quaking aspen,
and white spruce are dominant. In places there are
stands of merchantable trees, Also, there are large areas
of shrubs and brushy vegetation that provide excellent
browse and cover for wildlife. Patches of native grasses
are suitable for grazing, but they are widely scattered
and can be severefy damaged by overgrazing.

If these soils are cleared, they should be seeded to pe-
rennial grasses to control erosion. Forage yields vary
widely, depending on seasonal rainfall and slope expo-
sure. Normally, the sonth-facing slopes produce forage
earlier in spring than north-facing slopes but are
droughtier. ~Fertilizing at regular intervals and con-
trolling grazing can improve yields and help to insure
longer lasting stands. The control of grazing also helps
to prevent gullying.

MANAGEMENT GROUP 29 (VIIs-1)

Homestead silt loam, very shallow, steep, is the only
soil in this group. This soil 1s extremely droughty and is
extremely susceptible to erosion. It should be left in na-
tive vegetation, which consists mostly of paper birch,
aspen, and a few white spruce trees. In addition, there
are many patches of brushy vegetation that are excel-
lent wildlife habitats.

If needed, this soil can be seeded to perennial grasses
and used for pasture, but regular applications of fertili-
zer and careful management of grazing are required to
maintain satisfactory stands and to control gullying.
Even under careful management, average yields of for-
age are low.

MANAGEMENT GROUP 80 (V1Is-2)

This group consists of excessively drained sandy soils
of the Anchorage series. For the most part, these soils
arve moderately steep, but some are hilly and some are
steep. They are extremely droughty, and they blow read-
ily if the surface is exposed. They are suitable for forests
or for wildlife habitats,

MANAGEMENT GROUP 31 (VHw-1)

Kalifonsky silt loam, strongly sloping to steep, is the
only soil in this group. It is a somewhat poorly drained
soil on north-facing slopes.

This soil remains cool and moist throughout the grow-
ing season because of seepage from adjoining slopes and
insufficient sunlight. It is susceptible to erosion if the na-
tive vegetation is removed. In places the native vegeta-
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patches of brush provide moderate browse for moose, A
few of these animals stay throughout the year, but by
far the greatest numbers are present in the winter when
deep snow at higher elevations forces them to come down.
A few small ponds are occasionally used by ducks. Sev-
eral of the small streams tributary to the Matanuska
River support a few Dolly Varden trout, a few graylings,
and small runs of spawning salmon. Most of these
streams, however, provide little in the way of sport fish-
ing because they have a rapidly fluctuating water level
and often carry large quantities of silt.

Homestead, association—Most of this association is
unsettled and is forested with stands of paper birch and
white spruce that are nearing maturity. Consequently,
the forest understory is sparse, except in scattered burned
areas and around a few forest openings. This type of
vegetation provides a small to moderate amount of
browse for moose and limited cover for smaller animals.
Spruce grouse and songbirds are numerous. Only a few
scattered lakes and ponds are suitable for ducks. A few
beavers also inhabit the lakes and some of the small
streams. Except for one or two lakes that harbor rain-
bow trout, these waters generally are not suitable for
fish, The insects in many fallen and mature trees and the
scattered patches of wild berries are food for black bear
that frequently travel through this part of the Area in
spring and surmimer.

Homestead-Ewik association—With the exception of
waterfowl and shore birds, this association is moderately
populated with all species of wildlife common to the
Matanuska Valley Area. The vegetation is typically
forest, but many streams, wet places, small muskegs, and
scattered lakes provide a varlety of habitats for many
large and small mammals. Rainbow trout, Dolly Varden
trout, and grayling are common in many of the streams
and scattered ixkes, but only a few of 519 streams have
small runs of spawning salmon.

Homestead-Jacobsen association—Though other asso-
ciations are similar to it, this association probably has
the greatest variety of vegetation in the Matanuska Val-
leﬁ1 Area. The shallow, well-drained Homestead soils,
which are dominant on uplands, support forests in all
stages of growth, including many small tracts of young
birch and willow brush, as shown in figure 14.

The associated, poorly drained mineral soils are com-
monly covered with patches of willow, alder, grass, and
sedge. A few areas support solid stands of black spruce
or a thick ground cover of moss. This variety in vegeta-
tion makes excellent year-round habitat for moose, black
bear, fox, coyotes, rabbits, squirrels, spruce grouse, and
other animals and birds.

Trout are fairly plentiful in most of the larger lakes
and streams, many of which are spawning waters for
substantial runs of salmon in summer and fa]l. In addi-
tion, there are many small lakes and ponds used by
waterfowl. Beaver, mink, and other furbearers are also
plentiful in and around these waters. The many muskegs,
in which poorly drained peat soils are dominant, are used
by terns, yellowlegs, sandhill cranes, and similar birds.
Along Knik Arm are small tracts of Tidal marsh fre-
guented by shore birds.

Homestead-Naney association—The wildlife habitat
in this association is similar to that in the Homestead-

Jacobsen association. Except that there are mo shore
birds, the kinds of wildlife also are similar.

Knik-Coal Creel association—Except for a greater
number of farms and the lack of frontage on Knik Arm,
the habitat for wildlife in this association is comparable
to that in the Homestead-Jacobsen association. Some of
the lakes have been stocked with silver salmon, in addi-
tion to rainbow trout.

Naptowne-Spenard association—The Naptowne soils,
which are dominant in this association, support nearly
mature stands of paper birch and white spruce. The
density of most stands is fairly low, and consequentl
there 1s a heavy understory of brushy vegetation that is
excellent habitat for moose, black bear, and many small
animals. Several of the larger lakes have a good stock of
rainbow trout, but only one or two streams are large
enough for fish. A few ducks nest in the ponds and lakes,
but the shoreline bordering Knik Arm consists mainly of
]z; narrow, gravelly beach used mostly by a few shore

irds,

Salamatof-Jacobsen association.—The peat soils in this
association support a muskeg type of vegetation that pro-
vides little browse or cover suitable for moose and other
animals. Bordering the muskegs, however, are poorly
drained mineral soils that support willow and other
brushy vegetation useful to many kinds of wildlife. In
the small ponds in this association grow aquatic plants
that supplement the diet of moose early in summer and
provide food for certain species of ducks. The large, open
muskegs are also chosen as nesting grounds by sandhill
cranes.

Torpedo Lake-Homestead association—This soil asso-
ciation is at higher elevations than most other parts of
the Matanusks Valley Area. The complex pattern of
poorly drained Torpedo Lake soils and well-drained
Homestead soils supports an equally complex pattern of
vegetation and wildlife habitat. Dense thickets of alder
and willow, separated by many patches of grass and
sedge, are common on the poorly drained sites. The well-
drained soils on knolls and ridges support overmature
stands of paper birch and white spruce, interspersed with
large patches of grass and herbaceous plants. This type
of habitat is especially suitable for moose, bear, spruce
grouse, and ptarmigan, all of which are fairly abundant
In this association. In winter the moose migrate to lower
elevations, where the snow is not so deep.

This association has no suitable habitat for migrator
waterfow] or shore birds. The streams, which are small
and rapid, have only a few trout. Beaver, mink, wolf,
and fox are fairly abundant.

Tidal Marsh-Clunie association—These low, poorly
drained, nearly level areas are almost treeless and are
especially desirable as habitat for waterfowl and shore
birds. Grass, sedge, and many kinds of aquatic plants
grow on the extensive tracts of Tidal marsh, Large flocks
of ducks, geese, sandhill cranes, and shore birds and a
few small flocks of whistling swans use the marsh as a
stopover place during spring and fall migrations; many
also nest in the marsh. - .

Susitna-Niklason association—Nearly all species of
wildlife common to the Area can be found in this soil
association. Moose are generally scarce in the summer but
concentrate here in the winter.
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meanings of the same terms in engineering, These terms
are defined in the Glossary according to their meaning
in soil science. For additional information about the soils,
engineers may want to refer to “Descriptions of the
Soils,” “Formation and Classification of the Soils,” and

other sections of this survey.

Engineering Soil Classification Systems

_ Most highway engineers classify soil material accord-
ing to the system approved by the American Association
of State Highway Officials (2). In this system, soil
materials are classified in seven principal groups. The
groups range from A-1, which consists of gravelly soil
of high bearing capacity, to A-7, which consists of fine-
grained soils having low strength when wet. Within each
group, the relative engineering value of the soil material
is indicated by a group index number. These numbers
range from 0 for the best material to 20 for the poor-
est. The group index number is shown in parentheses
following the group classification symbol.

Some engineers prefer to use the Unified soil classifi-
cation system (6). In this system, soil materials are iden-
tified as coarse grained (8 classes), fine grained (6 classes),
or highly organic. An approximate classification of soils
by this system can be made in the field.

Estimated Properties of the Soils

The estimated properties in table 5, are based on test
data in table 7.

Permeability, measured in inches per hour, wes deter-
mined for soils without compaction and after the removal
of free water.

Available water capacity is the approximate amount of
capillary water in a soil that is wet to field capacity. It
is the amount of water that will wet air-dry soil to a
depth of 1 inch without deeper percolation. Poorly
drained soils normally contain more than this amount of
water before drainage.

Dispersion refers to the degree and rate of the break-
down, or slaking, of the soil structure in ‘water. .

The shrink-swell potential indicates the extent to which
a soil will shink or swell with changes in moisture
content.

Engineering Interpretations
of the Soil Properties

The interpretations of soil properties in table 6 are
based on the estimates in table 5, on actual test data in
table 7, and on field experience.

Sources of gravel and sand.—The Bodenburg, Doone,
and Knik soils and nearly all of the other well-drained
soils on river terraces and outwash plains are underlain
by water-laid, loose very gravelly material. This material
is free of silt and clay but commonly contains layers and
pockets of sand. The gravel is rounded, and in places
there are many cobblestones 8 to 6 inches in diameter.
Gravel pits can be located almost anywhere in these
areas, but the overburden of medium-textured wind-laid
material is generally thicker near large rivers in the
eastern part of the Arvea and in places near the tidal
plains.
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Sand and gravel can also be obtained in many places
on the flood plains of major streams, Many of these
areas, however, are subject to a seasonally high water
table or to overflow, which may make excavation difficult.

Most of the well-drained soils on moraines are under-
lain by gravelly glacial drift that contains a varying
amount of medium-grained and fine-grained particles.
In places, there are many large stones and boulders. Gen-
erally, the Homestead and Nancy soils are underlain by
gravelly drift that contains only a small quantity of fine
particles and is fairly suitable for gravel. The Naptowne
soils, which occur on moraines in the western part of the
Area, are underlain by glacial drift that is usually less
desirable or is unsuitable as a source of gravel because it
contains a higher proportion of fine-grained particles. It
also generally contains many large stones and boulders.

Frost action—This is a major engineering problem in
the Matanuska Valley. Most of the uplands are covered
with a mantle of loess that is less than 10 inches thick in
Homestead soils and more than 50 inches thick in Boden-
burg soils; but it is commonly between 10 and 30 inches
thick throughout the Area. This loess is susceptible to
severe frost action and generally is not good material for
construction. When wet, it is soft and slippery and may
not support heavy equipment; when dry, it is dusty.

On the extensive river terraces, especially in the eastern
part of the Area, the loess in the well-drained soils is
underlain by water-laid gravel, which is nearly free of
silt and clay and is not susceptible to frost action.

Moraines in the eastern part of the Area are made up
of material nearly as coarse textured as that on the ter-
races, though there is generally a slight admixture of
fine-grained particles. Most moraines in the central and
western parts of the Area contain a higher proportion of
fine-grained material, but susceptibility to frost action is
still slight to moderate. In areas of Naptowne soils, how-
ever, the substratum contains lenses and pockets of fine
material and is more susceptible to frost heaving, Large,
angular boulders are fairly common throughout the
moraines.

Most soils in depressions and on flood plains and the
Torpedo Lalke soils on hills in the north-central part of
the Area are wet throughout summer and can be traversed
in summer only by vehicles designed to operate in wet
areas, These solls are highly susceptible to frost action in
spring.

Peat soils in muskegs are common in the Matanuska
Valley Area. These soils are nearly always wet to the
surface, and the muskegs are difficult to drain. Peat has
no value as construction material or as foundation mate-
rial. If possible, it should be excavated before con-
struction.

Because of the difficulty in maintaining proper control
of moisture for compaction when soil is frozen, the con-
struction of embankments and other earthworks with
frost-susceptible material should be avoided in winter.

Agricultural drainage—Drainage of the soils for agri-
cultural purposes is physically possible, but it probably
cannot be justified economically until a much greater pro-
portion of the uplands is cleared. Drainage of peat soils
for agriculture in the Area is not advisable.
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Percentage passing steve—
Available
Permeability water Reaction Dispersion Shrink-swell potential
No. 4 No. 10 No. 200 capacity
(4.76 mm,) (2 mm.) (0.074 mm.)
Tnches per inch of
Tnches per hour 30i pH

100 80 to 90 10 to 15 5 to 10 .02 to. 04 501060 | LOW_ cccmema o Low.

100 100 70 to 80 0.5t0 0.8 .25 %0, 80 4 5%05.5 | Highoe e Low.

100 100 5to 15 5 to 10 L04%0..05 ] 50t055 | Low. o oennaa- Low.

100 90 to 100 5 to 10 5 to 10 ,02t0.04 | 5 0tob 5 | Lowe o ocrmmemoeaas Low.

100 100 60 to 70 0.8t 1.2 .20t0.25 | 4.0to5 0| Moderate to high___.} Low.

100 100 5 to 15 5 to 10 .04t0.05 5 0to 5. 5 OW e Low.

100 90 to 100 5 to 10 5 to 10 ,02t0.04 | 5.01t05. 6 | LOWo oo Low.

100 100 80 to 90 0.5to 0.8 .25 to. 30 50t06.0 | High oo emonn Low.

40 to 50 25 to 40 5 to 10 >10 L 02 [ooiiaaee LOW .o v Low.

100 100 60 to 80 0.8t0 12 .20t0.25 4. 5to0 6.0 | Moderate to high..__| Low.

100 100 80 to 90 0.5t00. 8 25 to . 30 4 5t05. 6 | High e Low.
40 to 50 25 to 40 5 to 10 >10 K 02 e Low. oo Low.

_________________________________________________________________ 4, 5t085.8 oo

100 100 85 to 95 0.2t00. 5 .28 to . 32 4, 5t05. 5 | Moderate.._.__.__.. High.

100 100 80 to 90 0.5t00.8 25 to . 30 4 0tod 5 | High . Low.

100 100 85 to 95 0.2t00. 5 28 to . 32 4 5t05 0 | Moderate ... Moderate.
90 to 100 80 to 90 70 to 80 0.26t00.5 25%0.30 | 4 5to5. 0| High to moderate..._| Moderate.
90 to 100 80 to 90 60 to 70 0.2t00. 5 28 to . 32 4.5 to 5. 0 | Moderate Moderate.
80 to 90 70 to 80 50 to 60 0.51t00. 8 25t0.30 | 4,0tob. 0| High_. Low.
40 to 50 20 to 30 5to 15 5 to 10 .10 to. 14 4.51t05 0 Low.ooaaon Low.

100 100 80 to 90 0.5t00. 8 25 to . 30 50%t06.0 | High . _ ... Low.
40 to 50 25 to 40 5 to 10 >10 02 |oicieaeeenm LOW e Low.

100 100 80 to 90 0.5t00. 8 25%t0.30 ! 45t05.5 | Highooonevaaoo Low

100 100 50 to 60 0.8to 1.2 "15t0.20 | 5.0to5.5 | Low to moderate..._| Low.

100 100 40 to 50 0.8t0 1.2 15 to. 20 5.01t06.0 OW o oecmemcem e e Low
60 to 73 40 to 50 5 to 10 SI0 oo Low. e Low

100 90 to 100 65 to 75 0.51t0 0.8 25t0.80 4.5t05.5 | High ooeonaaon Low.
40 to 50 25 to 40 0 to 20 >10 .02 5.0t05.58 1 LOW_ o commccmcaaa Low,

100 90 to 100 65 to 75 0.5t0 0.8 25 to . 30 4.5t05.5 | Higheeee e Low.
40 to 50 25 to 40 0 to 20 >10 <.02 5,0t05.5 | Low—ocoecimaaan Low.
50 to 60 40 to 50 20 to 30 0.5t0 0.8 15t0.20 | 4.5to 5.5 | Low to moderate....| Low.
40 to 50 30 to 40 5 to 10 5 to0 10 02 to .04 4.5405.5 1 LOWo oo Low.

100 100 80 to 90 0.5t0 0.8 251t0.30 | 5.0%06.0 ) High . ncaae- Low.

100 100 80 to 90 0.5t00.8 25%0.30| 5.0%06.0 High_ .. aooa- Low.
40 to 50 25 to 40 51t0 10 >10 02 o LOW . oo Low.
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Percentage passing sieve—
Available
Permeability water Reaction Dispersion Shrink-swell potential
No. 4 No. 10 No. 200 capacity
(4.76 mm.) (2 mm.) (0.074 mm.)
Inches per inch of
TInches per hour soil oIl

100 85 to 85 60 to 70 0.5 to .25t0.30 | 4.5t0o5.5 | Highoee oo Low to moderate.
85 to0 95 75 to 85 45 to 55 0.2t00.5 .95t0.30 | 5.0to 5.5 | Low to moderate___.| Moderate.
60 to 70 40 to 50 30 to 40 0.2to 0.5 .20to.25! 5.0to5.5 | Low to moderate_...| Moderate.

100 100 80 to 80 0.5t00.8 .25 to .30 5.0t06.0 { High_ oo Low.
40 to 70 40 to 60 0 to 15 >10 L02 oo Low oo Low.

100 100 80 to 90 0.5t00.8 .25t0.30 | 5.0t06.0 | High. o _ e~ Low.
80 to 80 70 to 80 60 to 70 0.2t0 0.5 .2810.32 | 5.0to06.0 | Moderate..___._... Moderate.
50 to 60 30 to 40 10 to 20 >10 <02 e OW . e meme e Low.

100 100 80 to 100 0.5t0 0. 8 25 to . 30 4,0t04.5 | Highoo .- Low.
90 to 100 80 to 90 5to 10 5to 10 02t0.04 | 4.0tod.5 ) Lowao o onoaa Low
90 to 100 80 to 90 30 to 60 0.5t00.8 16 to . 20 4.5t05.0 | Moderate_ - - ovuno Low
40 to 50 25 to 40 5 to 10 >10 <. 02 4.5t05.0 OW o o meeccmm e Low.

100 100 80 to 90 0.5t00.8 .25t0.30 | 4.5t05.5 | Higho o aeaoo Low.
40 to 50 25 to 40 5 to 10 >10 02 | LOWo e Low.

100 90 to 100 60 to 80 0.5%t00.8 .25%t0.30 | 5,0t06.0 j Highoo - eeeeanno- Low
65 to 75 55 to 65 25 to 35 1.2t02.5 ,08t0.12 ! 50t06.0 | Low_o oo oocamann Low.

100 100 70 to BO 0.5t00.8 25 to . 30 5.0t06.0 | Higheooromeao e Low.
40 to 50 25 to 40 5 to 10 >10 02 ool LOW e e Low.

100 90 to 100 30 to 60 0.51t0 0.8 .16 to .20 5 0to 6, 0| Moderate. oo oo Low
40 to 50 25 to 40 5 to 10 >10 V02 e i OW _ e ceememmmm e Low.

100 100 60 to 70 0.5t0 0.8 25 to . 30 50%t06. 0| High.—_ o cnaen Low.

100 100 85 to 95 0.2t00. 5 28 to . 32 5. 5t06. 5 | Moderate.... ... High

_________________________________________________________________ 4, 0t058. 0 |occe e

100 100 80 to 80 0.5t0 0.8 25 to. 30 40t05. 0 Higho e

100 100 70 to 80 0.5to0 0.8 25 to . 30 50tob5. 5| High oo
50 to 60 30 to 40 10 to 20 5 to 10 02t0. 04 Joo oo LOW .o e mceieeee

100 100 80 to 90 0.5t00.8 28t0.32] 5 0tob. 5| Higheooonaoa o
50 to 100 80 to 90 80 to 70 0.5t00. 8 .25 to. 30 50tod 5| High ... Low.
50 to 60 40 to 50 25 to 35 0.5t0 0.8 20 to . 25 5.0tob5. 5 | Higho oo ocmannn Low.
80 to 100 70 to 90 55 to 65 0.5t00.8 25 to . 30 4.0tod. 5| High_ooo oo Low.
75 to 85 65 to 75 40 1o 60 0.2t00.5 .25 t0.30 4,5%05.0 | Moderate.—._. .- Moderate.
60 to 90 50 t0 75 35 to 60 0.2100.5 20t0.25 | 4.5t05.0 | Moderate.._.____... Low to moderate.

100 100 70 to 80 0.5t00.8 .25 t0.30 5.0t06.0 | Higho oo ceeeen Low.

100 90 to 100 30 to 60 0.5t00.8 .12 to. 16 5.0t06.0 | Low to modernte----; Low.
40 to 50 25 to 40 5 to 10 >10 02 | LOW i Low.

100 90 to 100 30 to 60 0.5t00.8 .16 to . 20 5.0t06.0 | Moderate-——ccnne- Low.
40 to 50 25 to 40 5to 10 >10 < 02 [ LOW.e oo emmm e Low,
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dikes and levees

Percentage passing sieve—
Available
Permeability water Renction Dispersion Shrink-swell potential
No. 4 No. 10 No. 200 capacity
(4.76 mm.) (2 mm.) (0.074 mm.)
Tnches per inch of
TInches per hour 80il pE
90 to 95 80 to 90 60 to 70 0.8t01.2 .25 to. 30 4.5t%05.5 | High- . Low.
50 to 60 40 to 50 15 to 25 5 to 10 .08 to .12 5.0t05.5 | Low_ .o Low.
40 to 50 30 to 40 15 to 25 5 t0 10 L 08 to. 12 5.0t05.5 | LOWe oo cemcmceeam Low.
100 100 85 to 95 0.2t00.5 .28 to . 32 5.5106.5 | Moderate oo~ High.
100 100 70 to 80 0.5t00.8 .28 to .32 5.0t05.5 { Higho ... Low.
80 to 90 70 to 80 45 to 55 0.21t00.5 20 to .25 5.0t05.5 | Moderate...__-...__ Moderate.
100 100 80 to 90 0.5t00.8 .28t0.32 | 4.5t05.5 | Highae oo enn Low to moderate.
90 to 100 80 to 90 45 to 55 0.2t00.5 .20t0.25 | 5.0t05.5 | Moderate_ovuonnn Moderate.
90 to 100 75 to 80 20 to 30 0.5t00.8 .12 to . 16 5.0t05.5 | Low_______—____.. Low.
of the soil properties
Soil features affeeting—
Highway location Pond reservoirs Pond embankments; | Agricultural drainage Irrigation Waterways

Wind drifting on
cleared areas along
roads; poor traffic-
ability.

Erodibility of ex-
posed embank-
ments.

Excessive drainage;
stoniness; stable
subsoil and sub-
stratum.

Peat over clayey
substratum; water
table at or near
surface.

Seasonal high water
table; clayey sub-
soil.

Rapid permeability;
excessive seepage.

Moderate permea~
bility above a
depth of 36 inches;
porous substra-
tum.

Rapid permeability;
excessive seepage.

Permanently high
water table.

Poor drainage; slow
permeability of
subsoil; stones in
places.

Excessive seepage___.

Poor stability;
piping; porous
substratum.

Excessive seepage;
porous material.

Poor stability; peat
is porous.

Fair stability; clayey
material; stoniness
in places.

Not required... ...~

Soils erodible; shal-
low ditches or
land smoothing
needed to drain
slight depressions.

Not required..- -~

Outlets generally
lacking; very low
fertility.

Seagonal high water
table; slow perme-
ability of subsoil;
stones in places
interfere with
ditch construc-
tion.

Low water-holding
capacity and rapid
intake rate; fre-
quent irrigation
required.

Medium water-
holding capacity;
medium intake
rate.

Very low water-hold-
ing capacity; rapid
intake rate.

Not required_..._._..

Not required...._ ...

Low water-holding
capacity.

Moderate erodi-

bility.

Not required.

Not required.

Not required.
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Soil features affecting—

Highway location

Pond reservoirs

Pond embankments;
dikes and levees

Agricultural drainage

Irrigation

Waterways

Erodibility of ex~
posed embank-
ments.

Severe erodibility
of exposed em-~
bankments.

Subject to frequent
flooding.

Stoniness; deep cuts
and fills.

Poor drainage; high
water table.

Bedrock below &
depth of 20 to 30
inches,

Seasonal high water
table.

Erodibility of ex-
posed embank-
ments; stones.

Deep cuts and fills
in places in hilly
topography.

Clayey subsoil;
cobblestones be-
low a depth of 20
inches.

Moderate perme-
ability above a
depth of 30 inches;
porous substratum.

Rapid permeability
of substratum;
excessive seepage.

Rapid permeability - -
Rapid permeability.. -

Rapid permeability
of substratum;
excessive seepage.

Many stones; high
water table.

Seepage likely
through eracks in
bedrock.

Seasonal high water
table; excessive
seepage in sub-
stratum.,

Slow permeability
of substratum.,

Shallowness over
ragidly permeable
substratum.

Slow permeability
of clayey subsoil
layer; shallowness
to pervious
material.

Poor stability; pip-
ing; porous sub-
stratum.

Excessive seepage;
poor stability.

Porous material ...

Porous materinl._.__

Excessive seepage._.

Stoniness; fair sta-
bility ; moderate
permeability.

Poor stability of
silty mantle; pip-
ing; bedrock at a
depth of 20 to 30
inches.

Fair stability; pip-
ing; rapid permea-
bility of substra-
tum.

Fair stability; slow
permeability; fair
compaction.

Poor stability of
silty material;
piping; excesgive
seepage through
gravelly substra-
tum.

Slow permeability
of clayey subsoil
layer; fair sta-
bility; seepage
through substra-
tum,

Not required__...._.

Not required an--.

Not required--_..__._

Not required_ ..

Not required.. -~

Stoniness. . covoooo_.

Not required...co-..

Seasonal high water
table.

Slow permeability
of substratum;
shallow ditches re-
quired for slight
depressions.

Not required-_.. .-

Clayey subsoil;
shallow to gravel.

Medium water-
holding capacity;
medium intake
rate.

Medium water-
holding capacity;
medium intake
rate.

Not required.—eon-.

Not reguired.een -

Low water-holding
eapacity; shallow
or very shallow.

Not required-.. ...~

Hilly to steep slopes.

Not needed-_.—___..

Slow permeability. _ -

Shallowness; medi-
um water-holding
enpacity ; medium
intake rate.

Medium water-
holding eapacity;
slow intake rate of
clayey material.

Moderate erodi~
bility.

High erodibility.

Not required.,

Not required.

Shallowness or ex-
treme shallow-
ness to gravelly
substratum;
vegetation diffi-
cult to establish;
low fertility.

Not required.

High erodibility.

Not needed.

Stoniness; vegeta~
tion difficult to
establish; deep
cuts expose
clayey material;
eroadibility.

Moderate erodi-
bility; shallow-
ness to gravelly
substratum.

Not required.
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Soil features affecting—

Poor drainage. .._..-.

Erodibility of em-
bankments.

Many cuts and fills
in hilly topog-
raphy; many
stones in sub-
stratum.

Flooding in places. ..

Clayey substratum. .

Exposed bedrock;
deep cuts and fills.

Yery poor drainage
of peat; water
table always near
surface.

Erodibility of ex-
posed embank-
ments.

Very steep slopes;
high erodibility.

Poor drainage; high
content of organic
matter.

table; rapid
permeability.

Fluctuating water
table; excessive
seepage.

Moderate permea~
bility above a
depth of 20
inches; rapid
permeability of
substratum.

Moderate perme-
ability of sub-
stratum.

Seepage in places.---

Moderate perme-
ability above a
depth of 20 inches;
slow permeability
of substratum.

Exposed bedrock... .-

Peat material
porous.

Moderate perme-~
ability above a
depth of 20 to 50
inches; rapid
permeability of
substratum.

Very steep slopes.. .

High content of
organic matter;
stoniness in
places.

permeability.

Excessive seepage. .-

Poor stability of
silty material;
porous, gravelly
substratum.

Poor stability of
upper layers of
silty material;
moderately porous
substratum;
stoniness.

Moderate perme-
ability of silty
and very fine
sandy material;
seepage.

Poor stability of
upper layers;
clayey substratum
difficult to com-
pact.

Peat material
porous.

Poor stability of
silty material
when wet; ex-
cessive seepage
through sub~
stratum.

Very steep slopes__..

High content of
organic matter;
stoniness in
places.

Rapid permeability
of subsoil and
substratum;
ditches needed to
control water
table.

Not requirede..—o---

Not required. ...

Not required. - -

Slowly permeable
substratum.

Not required ..o —n

QOutlets generally
lacking; very low
fertility.

Not required..eo.. -

Not required_ .-

Moderate permea-
bility; drainage
ditehes required
to lower water
table but not
feasible in stony
areas.

Not required...__ .-~

Medium water-
holding capaeity;
medium intake
rate; low fertility.

Medium water-
holding capacity;
medium intake
rate; low fertility.

Medium water~
holding capacity.

Medium water-
holding capacity;
medium intake
rate; clayey sub-
strata.

Not required.ccn-n--

Not required. ... .-

Medium water-
holding capacity;

medium intake
rate.

Not required._.___--

Not required____ ..

Highway location Pond reservoirs Pond embankments; | Agricultural drainage Lrrigation Waterways
dikes and levees
Occasional flooding. .| Seasonal high water | Stoniness; rapid Not required._....... Not required. .-~ Not required.

Not required.

Moderate erodi-
bility.

Moderate erod-~
bility.

Not required.

Not required.

Not required.
Not required.

Moderate erod-
ibility.

Very steep slo]}iles;
high erodibility.

Not required.
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Soil fentures affecting—

Highway location

Pond reservoirs

Pond embankments;
dikes and levees

Agricultural drainage

Irrigation

Waterways

Impeded drainage;
clayey subsoil and
substratum; sea-
sonal high water
table.

Flooding in places. .-

Steepness of slopes..

Very steep slopes.-. -

Frequent inundation
by high tides.

Oceasional flooding.. -

Poor drainage;
clayey substra-
tum,

Poor drainage; sea~-
sonal high water
table.

Slow permeability
of subsoil and
substratum; sea-
sonal high water
table.

Excessive seepage. . -

Porous substratum;
steep slopes.

Very steep slopes;
porous madterial.

Frequent inundation
by high tides.

High water table_. ..

High water table;
slow permeability
of substrata.

Slow permeability
of clayey subsoil
layer; seepage
through sandy
layers.

Good stability; slow
permeability; fair
compaction.

Moderate permea-
bility of silty and
very fine sandy
material; seepage.

Steep slopes.. .-~

Very steep slopes;
porous material.

Poor stability- .-~

Fair stability; clayey
material.

Fair stability; stow
permeability of
substratum.

Slow permeability
of clayey layer.

Slow permeability;
ditches needed to
lower water table.

Too low for outlet
ditches.

Clayey substratum;
occasional
flooding.

Seasonal high water
table; ditches
needed to control
water table.

Not required ...

Not required-—- .-

Not required-c.- .-

Slow permesbility. -

Not required.-cae--

Moderate water-
holding capacity.

Not required.......-

Not required. .- -nnn

Not required._._ ...

Not required ... ..

Not required..- -

Not required-_ ...

Clayey subsoil.

Not required.

High erodibility;
stony in places.

High erodibility;
very steep
slopes.

Not reguired.

Not required.

Stoniness; clayey
substratum.

Not required.

test data
of Public Roads; tests performed in accordance with standard procedures of the American Association of State Highway Officials (2)]

Mechanical analysis ? Classifieation

Lig- | Plas-

Percentage passing sieve— Percentage smaller than— | uid | ticity

limit | index

AASHO Unified
No. | No. | No. | No.
3- 2- 134~ 1- 34- 34~ 4 10 40 200 | 0.05 | 0.02 | 0.005 | 0.002
in. | in. in, in. | in. in. | (476 | (2.0 | (0.42 [(0.07¢4 | mm. | mm, | mm. | mm.
mm.) | mm.) | mm.) | mm.)

g5 72 55 28 6 3 53 | NP | A-5(10)-.| MH.
91 77 55 34 [} 3 43 | NP | A-5(9)__-| ML.
7 122 (RSN VU EUUPIOIEN SR {NV | NP | A-1-a(0).; GW.
100 74 | 39 8 3 37 | NP | A-4(8)._.| ML,
98 15 7 4 I A NV | NP | A-2-4(0).| SM,
9 3 [ R FRUUURPRON MPUPIRN U NV | NP | A-1-a(0).! GW.
92 63 55 25 5 1 38 5| A-4(6)...{ ML.
88 73 |ooeee- 30 4 1 47 | NP | A-4(8)._.] ML,
34 19 15 10 3 1| NV | NP | A-1-b(0).] GM.
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Mechanical analysis 2 Classification
Lig- | Plas-
Percentage passing sieve— Percentage smaller than— | uid | ticity
limit | index
AASHO Unified
No. | No. | No. | No.
3- 2- | 135- | 1- | 84~ | 34- 4 10 40 200 | 0.05 | 0.02 | 0,005 | 0.002
in. in. in, | in. | in. in. | (476 (2.0 | (0.42 |(0.074 | mm. | mm. | mm, | mm.
mm.) | mm.) | mm,) { mm,)
_____________________________________________ 100 92 60 37 7 4 44 1 A—5§9)_-_ ML.
...................... 100 98 97 96 84 69 |..o__. 32 8 3 30 { NP | A-4(7)___| ML,
______________________ 100 94 90 86 53 4 2 1 0 0| NV | NP | A-3(0)...| SP.
_____________________________________________ 100 89 | ... 24 5 2 39 NP | A-4(8)__..| ML.
_______________________________________ 100 98 89 .- 35 6 1 32 | NP | A-4(8) ... ML.
______________________ 100 99 99 98 59 3 1 1 0 0| NV NP | A-3(0)...| SP.
_____________________________________________ 100 94 69 40 8 2 55| NP | A-5(11)_.] MH.
_________________________________ 100 99 96 83 |oe.| 41 10 3 42 | NP | A-5(8)-..; ML.
______ 100 8 | 8| 71 62 55 44 30 15 12 6 1 0| NV NP | A-1-a(0)_| GM.
_______________________________________ 100 99 76 56 19 5 2 32 4 A—4§S)___ ML.
_________________________________ 100 99 96 63 40 13 4 1 22 3 | A-4(6)...| ML,
___________ 100 ;] 94 | 87 80 72 62 50 32 43 20 10 3 16 NP | A-2-4(0).| SM.
_________________________________ 100 99 97 58 46 22 5 3 31 NP | A-4(5)...] ML,
_____________________________________________ 100 30 50 11 2 0 25 NP | A-4(8)__.| ML,
___________ 100 | 94} 87 79 71 65 53 30 22 16 6 3 15| NP | A-2-4(0).| SM.
___________________________ 100 98 96 89 67 53 35 8 4 56 | NP | A-4(6)_..] MH.
___________ 100 | 91 91 84 79 72 53 24 20 10 3 1 45 | NP | A-2-4(0).; SM.
______ 100 88 | 88| 82 73 66 56 44 26 20 13 4 2 14| NP | A-2-4(0).] SM.
___________ 100 94| 93 88 84 80 73 54 49 30 12 6 33 31 A~4(3)___| ML,
........... 100 97 95 91 86 80 69 39 35 24 11 8 21} NP | A-4(0)...| SM.
______________________ 100 93 90 88 83 57 47 32 9 2 39 | NP | A-4(4)...| OLor ML,
_________________ 100 | 97 95 93 91 84 64 oo 43 25 17 29 5| A-4(6)...| ML,
______ 100 81| 93| 69 67 65 61 59 48 [o e 25 6 2 41 { NP | A-4(3)..-| GMorOL.
______________________ 100 97 94 91 83 54 47 36 18 13 26 1{ A-4(4)___| ML,
______________________ 100 99 98 96 87 36 30 21 12 8 19| NP | A-4(0)_..] SM.

and the material coarser than 2 millimeters in diameter is excluded from ealculations of grain-size fractions, The mechanical analysis data

used in this table are not suitable for naming textural classes for soils.

3 NP==Nonplastic,
¢ NV=No value.

increase until the optimum moisture content is reached.
After that, density decreases as moisture content increases.
The highest density reached is referred to as “maximum
dry density,” and the corresponding moisture content is
the “optimum moisture content.” Moisture-density rela-
tionships are important in earthwork, for as a rule opti-
mum stability of soil material is obtamed if the material
is compacted to maximum dry density, and this is most
easily done at the optimum moisture content.

Mechanical analyses were made to determine the per-
centages of clay and coarser material in the soils. The
analyses were made by a combination of the sieve and
hydrometer methods. Percentages of clay determined by

263-309—67——5

the hydrometer method should not be used in naming
soil textural classes.

Liquid limit and plastic limit tests measure the effect of
water on the consistence of soil material. As the moisture
content of a clayey soil increases from a dry state, the
material changes from a semisolid to a plastic state. As
the moisture content further increase, the material changes
from a plastic to a liquid state. The plastic limit is the
moisture content at which the soil passes from a semi-
solid to a plastic state. The liguid limit is the moisture
content at which the material passes from a plastic to a
liquid state. The plasticity index is the numerical differ-
ence between the liquid limit and the plastic limit. It
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TasLe 8,—Classification of soil series according to the current and the 1938 systems of classification

Current classification 1938 classification
Series
Family Subgroup Order Great soil group Order
Anchorage..___ Sendy, mizxed .. ____.__._______ Entic Cryorthod .. - ... Spodosol. .. Zonal.
Bodenburg.___. Coarse-silty over sandy or sandy~ | Typie Cryorthent. .. ... Entisol...-. Azonal.
skeletal, mixed, nonacid.
Chenae o cmee Sandy-skeletal, mixed, nonacid... ..} Typie Cryopsamment_____.__ Entisol__.__ Azonal.
Chunie .. o e o e e e e Histosol .._ Intrazonal.
Coal Creek_..._ Coarse-silty, mixed, nonacid_ _____ Humice Cryaquept_ ... Inceptisol.... Intrazonal.
Doone-..._-...| Coarse-gilty over sandy or sandy- | Typic Cryorthent. ___._._____ Entisol.._. .- Azonal.
skeletal, mixed, acid.
Flat Horn_._._ .| Coarse-loamy, mixed_..__._______ Typic Cryorthod oo Spodosol .. - Zonal.
Homestead._.___ Loamy-skeletal, mixed . ._..._____ Typic Cryorthod. ... Spodosol...{ Podzol. . .______.. Zonal.
Jacobsen_._____ Loamy-skeletal, mixed, acid. .. .__ Histic Cryaquept oo Inceptisol___| Humie Gley-.__.__. Intrazonal.
Jim.__________ Coagrse-silty, mixed, nonacid_._.__ Typic Cryorthent. . ______._ Entisol...__ Regosol ____________ Azonal,
Kalifonsky._ ... Coarse-silty over sandy or sandy- | Typiec Cryaquept .. ..._.___ Inceptisol...| Low-Humic Gley..-.| Intrazonal.
skeletal, mixed, acid.
Kenai._.____ Coarse-gilty, mixed. . ... _._. Typic Cryorthod. . ._______ Spodosol.._| Podzol .. _______ Zonal.
Knik . .. Coarse-silty over sandy or sandy- | Typic Cryorthent_.___._..__ Entisol. ... Regosol . __.._____ Azonal,
skeletal, mixed, acid. -
Matanuska.._... Fine-gilty over sandy or sandy- Typie Cryorthent. .- Entisol...-. Regosol .o oo Azonal.
sgeletal, mixed, nonacid.
Moose River...| Sandy, mixed, nonacid_____.__ ---| Typic Cryaquente oo vnns Entisol.___. Low-Humic Gley.....| Intrazonal.
Naney_....__._ Coarse-gilty over sandy or sandy~ | Typie Cryorthod..__________ Spodosol... .| Podzol .o . ____.__ Zonal.
skeletal, mixed.
Naptowne..__.. Coarse-loamy, mixed..___________ Typic Cryorthod .. __. Spodosol....| Podzol .. __._ _.._ Zonal.
Niklason_____.. Coarse-loamy over sandy or Typic Cryofluvent____ . ._.. Entisol. ... Alluvial___ . _____ Azonal.
sandy-skeletal, mixed, nonacid.
Reedy.coooooo Fine-silty, mixed, nonacid. ..._... Typie Cryaguept__ oo oo . Inceptisol...| Alluvial ___._______ Azonal.
Salamatof ..o | e e e Histosol '] BOg oo Intrazonal.
Schrock__._._._ Coarse-loamy, mixed ...~ Typie Cryorthod. . ..___... Spodosol.. . .| Brown Podzolic. ...} Zonal.
Slikok .. _.____ Coarse-gilty, mixed, acid_ . . ...._. Histic Cryaquepb- oo Inceptisol....; Humic Gley._ ... Intrazonal.
Spenard..___.._ Fine-loamy, mixed, aeid_ ... Humice Cryaquept- . .oonao Inceptisol...| Low-Humic Gley--..| Intrazonal.
Busitna...._... Coarse-loamy, mixed, nonacid-___. Typic Cryofluvent. .. ......._ Entisol._...| Alluvial.___.__.____ Azonal.
Talkeetna. Loamy-skeletal, mixed . . __._____ Cryiec Humie Fragiorthod..... Spodosol._ .| Podzol. ..ol Zonal.
Torpedo Lake_.| Fine-loamy, mixed, acid.... Histic Cryaquept. Inceptisol...| Humic Gley. ... Intrazonal.
Wasilla________ Fine-loamy, mixed, aeid-....__.__ Typic Cryaquept . ... Inceptisol...| Low-Humic Gley..._.| Intrazonal.

! The classification of Histosols below the order has not yet been established.

system was replaced because it was incomplete and did
not sufficiently emphasize characteristics of the soil in
determining its classification.

Following are brief definitions of the orders and sub-
groups in the current classification, as represented in the
Matanuska Valley Area.

Entisols

Entisols have few, if any, clearly expressed character-
istics. In the Matanuska Valley Area, Entisols occur in
material recently deposited by wind or water. They are
represented by the Typic Cryeguents, which are poorly
drained, by the Zypic Cryopsamments, which are well
drained and coarse textured, by the T'ypic Oryorthents,
which are well drained and medium textured or fine tex-
tured, and by the Twypic Cryofluvents, which are well
drained and consist of stratified, moderately coarse tex-
tured and finer textured materials.

Histosols

Histosols are composed primarily of organic material.
The classification of these soils in categories below the
order has not yet been established.

Inceptisols

Inceptisols are soils in which there has been mod-
ification of the parent material in place. In the Mata-
nuska Valley Area, the only Inceptisols that are
recognized are soils that developed under cold, wet con-
ditions. These soils, the Cryaquepts, are characterized by
gray, olive, or greenish colors with brown or reddish-
brown mottles and streaks, In Zypic Cryaquepts, no dark
upper horizon has developed, and no thick mat of moss
has accumulated on the surface. Humic Oryaquepts have
a thick, dark-colored surface horizon, Histic Cryaguepts
have a fairly thick deposit of peat or muck on the surface.

Spodosols

These are soils in which leaching (eluviation) has
caused an accumulation of organic carbon, together with
iron and aluminum, in an illuvial horizon of the profile.
This horizon generally is dark brown or reddish brown.
Above the illuvial horizon, a gray eluvial layer also com-
monly occurs at the surface of the mineral soil, but it
may not occur in young Spodosols. Between the main
illuvial horizon and the unaltered parent material, there
is a transitional horizon.. As a rule, the entire solum is




