Municipality of Anchorage

Planning Department

Application for Preliminary Plat PO Box 196650

Anchorage, AK 99519-6650

PETITIONER* PETITIONER REPRESENTATIVE (F Any)

Name (last name first) Name (last name first)
Big Country Enterprises, LLC S4 Group, LLC

Mailing Address Mailing Address

4700 E 147th Ave, Anchorage, AK 99516 124 E 7th Ave, Anchorage, AK 99501
Contact Phone ~ Day Evening Contact Phone — Day Evening
406-698-6969 907-306-8104

Fax Fax

E-mail E-mail

toddbrownson@hotmail.com tom@s4ak.com

*Report additional petitioners or disclose other co-owners on supplemental form. Failure to divulge other beneficial interest owners may delay processing of this application.

PROPERTY INFORMATION .

Property Tax # (000-000-00-000): 017-073-06-000

Site Street Address: 8600 Upper DeArmoun Rd, Anchorage, AK

Current legal description: (use additional sheet if necessary)

The north one-half of the southeast one-quarter (N1/2 SE1/4) of section 25, Township 12 North, Range 3 West, Seward Meridian, located in the
Anchorage Recording District, Third Judicial District, State of Alaska.

Excepting therefrom the northwest one-quarter of the northwest one-quarter of the southeast one-quarter (NW1/4 NW1/4 SE1/4) of section 25,
Township 12 North, Range West, Seward Meridian, located in the Anchorage Recording District, Third Judicial District, State of Alaska.

Zoning: R10SL Acreage: 70.05 Acres Underlying Plat #: N/A Grid #: SW2941

#Lots: O # Tracts: 1 Total # parcels: 1

PROPOSED SUBDIVISION INFORMATION
Proposed legal description: (use additional sheet if necessary)

Lots 1-19 & Tracts A&B,
Lewis & Clark Subdivision

#Lots: 19 # Tracts: 2 Total # parcels: 21

I hereby certify that (I am)(l have been authorized to act for) owner of the property described above and that | petition to subdivide it in
conformance with Title 21 of the Anchorage Municipal Code of Ordinances. | understand that payment of the application fee is nonrefundable
and is to cover the costs associated with processing this application, and that it does not assure approval of the subdivision. | also understand
that assigned hearing dates are tentative and may have to be postponed by Planning Department staff or the Platting Authority for administrative
reasons.

—Z i 6 / Y

Signature I Owner” & Represéntative Date/

(Representatives must provide written proof of authorization)

/ﬁdﬁ/ /7/’-::“)0

Print Name
Accepted by: H Poster & Affidavit: Fee: L Case Number: Requested Meeting Date:
A e ' (A o O - s <
YRS §0040|Siz99 P8 ifotoys 19
7 7 4

PP (Rev. 12/13) Front— “NEW” CODE



Application for preliminary plat, continued

COMPREHENSIVE PLAN INFORMATION

Anchorage 2020 Urban/Rural Services: 1 Urban B Rural
Anchorage 2020 Major Elements - site is within or abuts:

O Major employment center O Redevelopment/mixed use area
[ Neighborhood commercial center O Industrial reserve

O Transit - supportive development corridor H District/area plan area;_Hillside
Chugiak-Eagle River Land Use Classification:

O Commercial [ Industrial O Parks/open space
O Transportation/community facility O Alpine/slope affected
[ Residential at dwelling units per acre

Girdwood- Turnagain Arm Land Use Classification

[ Town center

O Public lands/institutions 1 Town center
[ Special study area [ Development reserve
O Environmentally sensitive area

O Commercial O Industrial [ Parks/open space O Public lands/institutions [ Resort
O Transportation/community facility O Alpine/slope affected [0 Special study area [0 Reserve
[ Residential at dwelling units peracre [ Mixed use [0 Rural homestead

ENVIRONMENTAL INFORMATION (All'or portion of site affected)

Wetland Classification: 1 None H "C" O"s" O"A"

Avalanche Zone: & None 1 Blue Zone 1 Red Zone

Floodplain: B None O 100 year [ 500 year

Seismic Zone (Harding/Lawson): ="" @l "2" = "3 4" 0"'s

RECENT REGULATORY INFORMATION (Events that have occurred in last 5 years for all or portion of site)

B Rezoning - Case Number: AO No. 2019-20, 2018-0052, 2014-0219
B Preliminary Plat 0 Final Plat - Case Number(s): S-12388

[ Conditional Use - Case Number(s):

[ Zoning variance - Case Number(s):

O Land Use Enforcement Action for

[ Building or Land Use Permit for  R18-2360
[0 Wetland permit: OI Army Corp of Engineers

POTABLE WATER AND WASTE WATER DISPOSAL

Potable Water provide by: [ Public utility 0 Community well B Private well
Wastewater disposal method: [ Public utility 0 Community system H Private on-site

O Municipality of Anchorage

APPLICATION REQUIREMENTS

1 copy required: B Signed application (original)
B Watershed sign off form, completed
B 87" by 11" reduced copy of plat
H Certificate to Plat

4 copies required:

B Subdivision drainage plan

9 copies required:

B Topographic map of platted area ( on P /47'-)

45 copies required:
(35 copies for a
short plat)

[ Signed application (copies)
O Preliminary plat
1 Summary of community meeting(s) (not required for short plat)

(Additional information may be required)

Additional required documents unless specifically waived by Platting Officer:
B Soils investigation and analysis reports (4 copies)

Waived by

PP (Rev. 12/13) 2 pages — “NEW" CODE 2
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124 E Tth Avenue, Anchorage, Alaska 99501  www.S4AK.com  907-306-8104

September 8, 2019

Lewis & Clark
Subdivision Platting Application
with Phasing Plan

Platting Application Narrative Per 21.03.200.C.9 (a thru k)

This plat conforms to the applicable dimensional standards and measurements, chapters
21.07, Development, Design Standards and 21.08, Subdivision Standard and to the maximum
extent feasible:

a. Promotes the public health, safety and welfare:

Response: Lewis & Clark promotes the public health, safety, and welfare by providing roadways
that provide access to each lot for police, fire apparatus, and ambulance services, and by
providing utilities to each lot such as electricity, cable, natural gas, and telephone services, and
by providing engineered locations on each lot for water wells and safe septic sewer systems.

b. Mitigates the effects of incompatibilities between the land uses or residential densities in
the subdivision and the land uses and residential densities in the surrounding neighborhood,
including but not limited to visual, noise, traffic, and environmental effects:

Response: Lewis & Clark mitigates the effects of incompatibilities between land uses and
residential densities by complying with the density limitations of the underlying R-10SL zoning.
With only 19 lots on 70 acres, Lewis & Clark is less dense and more spacious than most of the
areas surrounding this subdivision. Two large undevelopable tracts that encompass the
wetland areas are also being provided. Tract A is over 6 acres in size, and Tract B is over 2 acres
in size, providing natural space for the residents to enjoy. The design of the interior road
system mitigates environmental impacts by providing adequate access to each lot while being
as short as possible, which helps to limit unnecessary cutting and filling of the natural terrain.
All of these features of Lewis & Clark combine to limit the visual, noise, traffic & environmental
effects to the surrounding neighborhood.

c. Provides for the proper arrangement of streets in relation to existing or proposed streets:
Response: Lewis & Clark has been carefully designed to provide properly arranged streets. The

entrance to Lewis & Clark is aligned with the existing Jeanne Road intersection to the north
along DeArmoun Road.



d. Provides for adequate and convenient open spaces:

Response: Lewis & Clark provides extra-large lots that provide adequate and convenient open
spaces on each individual lot. The lots range in size from 54,592 square feet to 504,990 square
feet in size. Also being provided are two large undevelopable tracts, Tract A, which is over 6
acres in size, and Tract B, which is over 2 acres in size. Below is a chart of the lot, tract, and
areas dedicated to right-of-way’s.

Lot number Square footage Acreage
1 54,592 1.25
2 55,956 1.28
3 55,562 1.28
4 85,658 1.97
5 94,777 2.18
6 125,589 2.88
7 155,284 3.56
8 147,088 3.38
9 75,246 1.73
10 73,756 1.69
11 54,491 1.25
12 504,990 11.59
13 202,419 4,65
14 334,022 7.67
15 86,131 1.98
16 77,758 1.79
17 80,488 1.85
18 63,192 1.45
19 58,772 1.35
Tract A 290,545 6.67
Tract B 117,655 2.70
Dedicated to ROW 257,439 5.91
Total 3,051,410 70.05

e. Provides for the efficient movement of vehicular and pedestrian traffic:

Response: Lewis & Clark provides efficient means of vehicular and pedestrian movement by
providing roads developed as per current MOA design standards, and by connecting into De
Armoun Road directly across the street from Jeanne Street. By providing direct access to
DeArmoun Road from Gionet Circle, the most efficient roadway design was achieved. Only 2
lots, lot 7 & lot 8, will have access from Canyon Road.



f. Ensures adequate and properly placed utilities:

Response: Lewis & Clark provides proper and adequate utility placement by providing all
utilities designed to current utility company specifications.

g. Provides access for firefighter apparatus:

Response: Lewis & Clark allows for effective access to firefighting apparatus by providing roads
built per MOA regulations to support fire apparatus.

h. Provides opportunities for recreation, light and air and avoids congestion:

Response: Lewis & Clark provides opportunities for recreation, light & air by virtue of the over-
sized lots with only 19 lots on 70 gross acres of land.

i. Facilitates the orderly and efficient layout and use of the land:

Response: Lewis & Clark facilitates orderly layout by minimizing the length of roads, by having
17 of the 19 lots fronting on the internal road system, and by connecting into DeArmoun Road
directly opposite of Jeanne Road to the north.

j- Does not create a split-zoned lot:

Response: Lewis & Clark does not create any split-zoned tracts; all properties are commonly
zoned.

k. Furthers the goals and policies of the comprehensive development plan and conforms to
the comprehensive development plan in the manner required by chapter 21.01.080,
Comprehensive plan:

Response: Lewis & Clark Subdivision supports the comprehensive development plan. This area
is classified as Large-lot Residential in the Anchorage 2040 Land Use Plan, which calls for one
housing unit or less per gross acre. Our proposed Lewis & Clark Subdivision has a density of 19
lots on 70 gross acres of land, which equates to one housing unit per 3.68 gross acres.

Wetland Tracts

Tract A and Tract B as shown on the preliminary plat are parcels that encompass the two
wetland areas. The wetlands will be protected in perpetuity.



Water Availability

Mr. Dan Young, certified professional geologist, of Terrasatt, Inc. has compiled a report for the
Lewis & Clark development.. In summary, there is more than adequate water available for this
development.

Septic & Soils Tests

Mr. Steve Eng of Northrim Engineering has provided the soils analysis and testing for this
subdivision. In summary, all lots will have MOA approved septic sites before final platting can
occur.

Phasing Plan

This application is for a 60-month plat approval with a phasing plan. A phasing plan is attached
to this application that shows 3 phases. The phasing development schedule is for phase one to
be developed between one & five years after the approval date, and phase two & three to be
developed at the same time or after phase one, from between one & five years from the
approval date. This phasing will allow flexibility for the developer to respond to changing
market conditions and sales opportunities.

Title 21 R-10 Parameters

In Title 21.04.020.P, the purpose of the R-10 district is outlined and lists the following site
design and engineering parameters, bulleted as (a.) thru (h.)

a. Protect natural features such as ponds, streams, wetlands, and springs, and incorporate
such features into the development of the site design;

Response: There are two wetland areas in Lewis & Clark, each one is protected and
encompassed by Tract A and Tract B as shown on the preliminary plat. The homesite lots have
been designed around these important wetland features. With approval (In process.) from the
MOA & the Corp of Engineers, the small stream that bisected lots 7 & 8 will be relocated to
follow the north and west boundary lines of lot 7, and the west boundary of lot 8. The points
that the stream enters & exits the Lewis & Clark parcel does not change. The location and
water flows to and from neighboring parcels does not change.

b. Ensure the use of the site design techniques that take into consideration topographic
constraints and other physical features;

Response: The design of Lewis & Clark has been carefully created considering the natural
topographic constraints of the site. Cuts & fills for the interior roads have been kept to a
minimum, and the road lengths have been kept to a minimum to help lessen the impact of the
road while still providing adequate access to each and every lot. Safe, gentle grades along the



roadways have been paramount to the roadway design. Safe driveway grades have also each
been individually evaluated and incorporated into the design of the lots and the roadway.

¢. Avoid natural hazards including snow avalanche and mass wasting areas;

Response: The Lewis & Clark site is not in a snow avalanche area. There are no Issues
concerning mass wasting to this parcel.

d. Retain the natural flow and storage capacity on any watercourse and wetland, to minimize
the possibility of flooding or alteration of water boundaries;

Response: The natural flow and storage of the two wetland areas are being retained in their
existing natural configuration. The flow of water onto and from Lewis & Clark will remain as
they are today. Triad Engineering has completed a drainage report for this parcel.

e. Assure that soil and subsoil conditions are suitable for excavations, site preparation, and
on-site wastewater disposal;

Response: Northrim Engineering has extensively analyzed and taken soil tests on the Lewis &
Clark parcel. Each and every lot will have a fully approved septic site & water well plan

approved by the MOA before final platting can occur.

f. Provide adequate site drainage to avoid erosion and to control the surface runoff in
compliance with the federal clean water act;

Response: The Lewis & Clark site will comply with the federal clean water act. The drainage
report & plan by Triad Engineering will be required to be approved under strict guidelines by
the MOA, ensuring adequate site drainage control to avoid erosion and surface runoff.

g. Assure and adequate supply of potable water for the site development;

Response: Water wells have been drilled by Terrasat, Inc. on the site and have confirmed a
more than adequate supply of potable water.

h. Minimize the grading operations, including cut and fill, consistent with the retention of the
natural character of the site;

Response: The interior roads in Lewis & Clark have been carefully designed to flow with the
topography with minimum cuts & fills, assisting in maintain the natural character of the site.

Trail Location off of Gionet Circle

The trail location off of the end of Gionet Circle is governed by Title 21 code. Title
21.07.060.D.3.b.ii states: “Whenever cul-de-sac streets are created, at least one 10 foot wide



pedestrian access right-of-way or easement shall be provided, to the extent reasonably feasible,
between each cul-de-sac head or street turnaround and the closest adjacent street or pedestrian
walkway.” The lot line between lots 3 & 4, where we have proposed the trail easement, is the
closest to the adjacent streets. The distance, as shown on the preliminary plat, is 303.20 feet.
The other lot lines such as between lots 4 & 5, and between 5 & 6 are much longer. The line
between lots 4 & 5 is 441.76 feet long, and the lot line between lots 5 & 6 is 510.18 feet long.
Additionally, where we have shown the trail, the average slope is only 8%, the other two
possible locations are steeper, at 10% and 11% average slopes.

If you have any questions or need further clarifications, please email me at tom@s4ak.com.

Thank you,

r 2

Tom Dreyer, PLS
S4 Group
Petitioner’s representative




Application for Subdivision Variance

Municipality of Anchorage
Planning Department
PO Box 196650
Anchorage, AK 99519-6650

PETITIONER* PETITIONER REPRESENTATIVE (FF any)

Name (last name first) Bjg Country Enterprises, LLC (Todd
Brownson)

e JTTERE e = ey (TN b
e LEITTIN S

Name (last name fist) 54 Group, LLC (Tom Dreyer)

Mailing Address
4700 E 147th Ave

Mailing Address
124 E 7th Avenue

Anchorage, AK 99516

Anchorage, AK 999501

Contact Phone — Day Evening Contact Phone — Day Evening
907-406-0792 907-306-8104 907-227-1847
Fax Fax

E-mail toddbrownson@hotmail.com

E-mail tom@s4ak.com

*Report additional petitioners or disclose other co-owners on supplemental form. Failure to divulge other beneficial interest owners may delay processing of this application.

PROPERTY INFORMATION

Property Tax # (000-000-00-000); 017-073-06-000
Site Street Address: 8600 Upper DeArmoun Road, Anchorage, AK

Current legal description: (use additional sheet if necessary)

The north one-half of the southeast one-quarter (N1/2 SE1/4) of section 25, Township 12 North, Range 3 West, Seward Meridian, located in the
Anchorage Recording District, Third Judicial District, State of Alaska.

Excepting therefrom the northwest one-quarter of the northwest one-quarter of the southeast one-quarter (NW1/4 NW1/4 SE1/4) of section 25,
Township 12 North, Range West, Seward Meridian, located in the Anchorage Recording District, Third Judicial District, State of Alaska.

REQUEST
The variance is for relief from the requirement to:

This is a variance request from Title 21.07.060.D.3.b.ii, requiring a 10’ pedestrian access from
one of the two cul-de-sacs (Brownson Circle) to the nearest adjacent street.

Associated platting case number (if applicable): =25 l j

| hereby certify that (1 am)(l have been authorized to act for) owner of the property described above and that | am petitioning for an subdivision
variance in conformance with Title 21 of the Anchorage Municipal Code of Ordinances. | understand that payment of the application fee is
nonrefundable and is to cover the costs associated with processing this application, and that it does not assure approval of the variance. |
understand that the burden of evidence to show compliance with the variance standards rests with me, the applicant.

// ,O/ﬂ/y/

8/28/2019

/Slgnature O Owner M Répresentative Date
(Representatives must provide written proof of authorization)
—7 A, Dpn2
25 /. [ 4
Ptint Name i
Accepted by: Poster & Affidavit: Fee Case Number

SV (Rev. 11/13) Front - “NEW" CODE



Application for subdivision variance, continued

VARIANCE(S) REQUESTED FROM (CODE CITATIONS):
AMC 21. Title 21.07.060.D.3.b.ii
AMC 21.

SUBMITTAL REQUIREMENTS

If associated with a preliminary plat application: B Signed application(original) and [ Signed application (44 copies)

If not associated with a preliminary plat application:
1 copy required: O Signed application(original)

44 copies required: B Signed application (copies)
B Variance narrative, addressing:
O The need for the variance
O The effect of granting the variance
@ An analysis of how the proposal meets the variance standards below
B Underlying plat
O Proposed plot plan or site plan, to scale (new construction)
B Topographic map of site
O Photographs

(Additional information may be required.)

VARIANCE STANDARDS

The Platting Board may only grant a variance if the Board finds that all of the following 4 standards are substantially satisfied. Each
standard must have a response in as much detail as it takes to explain how your property's condition satisfies the standard. The
burden of proof rests with you.

a. There are special circumstances or conditions affecting the property such that the strict application of the provisions of the
subdivision regulations would clearly be impractical, unreasonable, or undesirable to the general public;

b. The granting of the specific variance will not be detrimental to the public welfare or injurious to other property in the area in
which such property is situated,;

c. Such variance will not have the effect of nullifying the intent and purpose of the subdivision regulations or the comprehensive
plan of the municipality; and

d. Undue hardship would result from strict compliance with specific provisions or requirements of the subdivision regulations.
The applicant may supplement the form with supporting documents.

SV (Rev. 11/13) 2 pages — “NEW" CODE 2
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124 E Tth Avenue, Anchorage, Alaska 99501  www.S4AK.com  907-306-8104

August 28, 2019

Subdivision Variance Narrative

from Title 21.07.060.D.3.b.ii
Lewis & Clark R-10SL Subdivision

The need for the variance:

Response: This is a variance request from Title 21.07.060.D.3.b.ii, requiring a 10’ pedestrian
access from the Brownson Circle cul-de-sac to the nearest adjacent street, Upper DeAmoun
Road.

The effect of granting this variance:

Response: The effect of granting this variance will allow us to develop the subdivision as
submitted.

The four standards required to be substantially satisfied for Platting Board approval:

A. There are special circumstances or conditions affecting the property such that the strict
application of the provisions of the subdivision regulations would clearly be impractical,
unreasonable, or undesirable to the general public;

Response: Lewis & Clark is unique in that it is a subdivision development according to hillside
conditions. We are faced with unique considerations to this parcel as to the surrounding street
system, land that needs to be accessed, and the topography.

B. The granting of the specific variance will not be detrimental to the public welfare or injurious
to other property in the area in which such property is situated;

Response: This variance will not be detrimental or have any negative affect to other properties
in the area. The trail from the Brownson Circle cul-de-sac to Upper DeArmoun Road would only
provide an unneeded short cut through this subdivision.

C. Such variance will not have the effect of nullifying the intent and purpose of the subdivision
regulations or the comprehensive plan of the municipality;



Response: The Anchorage Trails Plan designates trails along Rabbit Creek located on the property
to the south of Lewis & Clark, and trails along Upper DeArmoun & Canyon Road are also shown
on the Trails Plan. Providing a trail easement through Lewis & Clark off of Brownson Circle to
Upper DeArmoun is unnecessary and unneeded.

C. Undue hardship would result from strict compliance with specific provisions or requirements
of the subdivision regulations;

Response: Strict compliance with the regulations would result in undue hardship due to allowing
pedestrian easements that would run right along the future homeowner’s houses and back yards.

If you have any questions or need further clarifications, please email me at tom@s4ak.com.

Tom Dreyer PLS, petltloner s&é/presentatlve
5S4 Group, LLC

Thank you
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! W
opment Consultants
bdivisic Specialists

G P O u p ction Surveying

124 E Tth Avenue, Anchorage, Alaska 99501 www.S4AK.com  907-306-8104

July 12019
Proposed Lewis & Clark R-10 Subdivision

Summary of Community meeting

Ms. Michelle McNulty, MOA Planning Division Director
4700 Elmore Road

Anchorage, Ak 99507

&

Hillside Community Council

SUMMARY OF HILLSIDE COMMUNITY COUNCIL PRESENTATION:

Date: 6/26/2019
Location: 12100 Old Sweard Hwy, Anchorage, AK 99515
Subject: Proposed Lewis & Clark R-10 Subdivision

119 mailings mailed on 5/31/2019 and 9 returned

Content of mailings: See Attached

Number of people that participated in the meeting: 17 community members, see attached sign
in sheet. Some members did not sign in.

Presentation provided by S4 Group, LLC to provide information and take questions and
comments from meeting attendees. Meeting started at 7:04 and the subdivision presentation
began at approximately 7:30 PM and questioning was completed at approximately 8:04 PM. An
invitation was extended for any additional questions to be sent to the S4 Group, LLC. The
following is a brief summary of the questioning and discussion:

e Joan Priestly/Vern Davis — 13101 Jeanne Road
e Question: Is this subdivision including the Jones Vergason lots?
e Response: Jones Vergason is not part of this plat.

e Joan Priestly/Vern Davis — 13101 Jeanne Road
e Question: Why change the plat?

e Response: After having a pre-app with the muni it was decided to change the

layout.

e Joan Priestly/Vern Davis — 13101 Jeanne Road
e Question: Where are the wetlands?
e Response: Showed the green location on the displayed plat.

e Joan Priestly/Vern Davis — 13101 Jeanne Road
e Question: How big is lot 12 and what is the smallest
e Response: 11 ac. and the smallest is 1.25 ac.



Joan Priestly/Vern Davis — 13101 Jeanne Road
¢ Question: How many lots are there?
o Response: 19

Frank Pugh— 16006 Noble Point Drive
¢ Question: Asked what the muni wanted concerning roads and trails?
e Response: The current prelim plat is showing what we have worked out with the
MOA and the trail requirements are in code.

Joan Priestly/Vern Davis — 13101 Jeanne Road
¢ Question: Will there be one or two drives on Canyon Road?
o Response: Working with the MOA for the driveways as part of the Canyon Road
project.

Joan Priestly/Vern Davis — 13101 Jeanne Road
e Question: Tell us about the trail and where is it.
e Response: Trail and Trail Easement is shown on the prelim plat.

Joan Priestly/Vern Davis — 13101 Jeanne Road
e Question: Previous plat had a variance for trail from end of cul-de-sac to Canyon
Road.
¢ Response: The trail required by code is shown on the preliminary plat.

Joan Priestly/Vern Davis — 13101 Jeanne Road
¢ Question: What is the size of this parcel?
 Response: Approximately 70ac.

Joan Priestly/Vern Davis — 13101 Jeanne Road
e Questions: What are you doing on the lot now?
o Response: Owners are building a house.

Joan Priestly/Vern Davis — 13101 Jeanne Road
s Question: Where is the house?
s Response: Showed the location on the prelim plat.

Joan Priestly/Vern Davis — 13101 Jeanne Road
e Question: What is the process next?
¢ Response: To submit a prelim application to the MOA.

Joan Priestly/Vern Davis — 13101 Jeanne Road
¢ Question: What about the subdivision road and excavators?
o Response: There is a Fill and Grade permit for the site and there are test holes
being done.

Joan Priestly/Vern Davis — 13101 Jeanne Road
* Question. Who issues road/driveway permits?
¢ Response: The ROW department, and the dirt work currently is under the
F&G permit.

Rob Brown - 13688 Canyon Road
¢ Question: How are the wetlands delineated?

Surveying Standard Specification & Plat Review Checklist Page2of 3



e Response: There was a wetlands study and the MOA reviewed it.

Rob Brown - 13688 Canyon Road
o Question: Are there conservation spaces?
o Response: Not for this R-10 zoning.

Joan Priestly/Vern Davis — 13101 Jeanne Road
o Question: Are you aware that the ordinance that gives the Platting Board
authority has been appealed?
 Response: Refer you to a lawyer to answer that.

e Rob Brown - 13688 Canyon Road
e Question: Are there any other plans?
e Response: This is the current plan that we are showing.

e Joan Priestly/Vern Davis — 13101 Jeanne Road
e Question: Will Planning approve this?
o Response: This represents what we think the MOA would approve.

Joan Priestly/Vern Davis — 13101 Jeanne Road
¢ Question: Do you have to pay MOA fees or are you exempt?
e Response: All fees have to be paid and are not exempt from any fees.

Surveying Standard Specification & Plat Review Checklist Page 3 of 3



( WED, JUNE 26, 2019 @ 7-9 PM

Ptarmigan Executive Conference Room
12-100 Coffee & Communitas
12100 Old Seward Hwy
Anchorage, AK 99515

Interested parties may appear at the meeting and
speak on the matter. You can also submit your com-
ments or request additional information by contacting:

Municipality of Anchorage
Planning Department

4700 Elmore Rd, Anchorage, AK 99507
(907) 343-7900

50%

PO BOX 300067

FOREVER / USA

COOK FRANK E 50% & CUDNOHUFSKY BONNIE A

WATERFORD, MI 48330

COMMUNITY MEETING

119 copies mailed on 05/31/2019

Community Meeting Notification: Lewis & Clark Subdivision Proposal

Representatives will be presenting at the Hillside Community Council meeting, being held at 12100 Old Seward Hwy, Anchorage, AK 99515
on June 26, 2019 at 7:00 PM, in regards to a proposal to subdivide the project location. The project location is at the corner of Upper De
Armoun Rd and Canyon Rd, described as: Vergason-Jones Lots 1 & 2, T12N R3W Sec 255 1/2W 1/2NW 1/4 SE 1/4 & E 1/2NW 1/4 SE1/4 &

NE 1/4 SE 1/4. Otherwise known as Lewis & Clark.

Representatives will provide an overview of the proposal, updates, project schedule, and will be available to answer questions.

Please Note: This meeting will be held at pLsi g i fod ' - -

Hillside Community Council’s regularly |

B LV A
scheduled date and time, but due to sum- l i {
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mer school availability will not be held at i
the regular location. It will be held at % e
12-100 Coffee & Communitas located off t TN
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s “"”“‘Wm
of Old Seward, between Huffman Rd and ‘.
E. 120th Ave.

Project Location

We Look. forward to seeing you there! |
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WMS Archive File Name:

WMS WATERCOURSE MAPPING SUMMARY

Per the requirements for watercourse verification outlined in Project Management and Engineering
Operating Policy and Procedure #8 and Planning Department Operating Policy and Procedure #1
(effective June 18, 2007), MOA Watershed Management Services has inspected the following
location for the presence or absence of stream channels or other watercourses, as defined in
Anchorage Municipal Code (21.35).

e Project Case Number or Subdivision Name:

Lowmis 4 Clavld Sibd.

® Project Location, Tax ID, or Legal Description: @ / 7 ~ (] 7 ‘? - € é’ [9) O O

e Project Area (if different from the entire parcel or subdivision):

In accordance with the requirements and methods identified, WMS verifies that this parcel, project
area, or application:

DOES NOT contain stream channels and/or drainageways, as identified in WMS field or

archival mapping information.*

DOES contain stream channels and/or drainageways AND these are located and identified
on submittal documents in general congruence with WMS field and archival mapping

information.
New or additional mapping IS NOT REQUIRED.*

Contains stream channels and/or drainageways BUZI one or more streams or other

watercourses: ’ :

e are NOT shown on submittal documents, or

e are NOT depicted adequately on submittal documents for verification, or

e are INOT located or identified on submittal documents in general congruence with
WMS field and archival mapping information.

New or additional mapping IS REQUIRED and must be re-submitted for further review

and verification.*

Presence of stream channels and/or drainageways is unknown AND field verification is
not possible at this time. WMS will verify as soon as conditions and prioritized resources
allow.

* Streams omitted in error by WMS or others remain subject to MOA Code and must be shown in new mapping
upon identification of the error.

ADDITIONAL INFORMATION:
oy ON WMS written drainage recommendations are available. OPreliminary (OFinal
oy ON WMS written field inspection report or map is available. OPreliminary OFinal
Oy ON Field flagging and/or map-grade GPS data is available.

ection Certified By: ¢ Date:
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Group

Avenue, Anchorage, S4AKcom  907-306-8104

August 27, 2019

MOA Planning Department
4700 Eimore Road
Anchorage, Ak 99519

Letter of Authorization
for
Lewis & Clark R-10SL Subdivision

The owners of the below listed parcels, do, hereby authorize the S4 Group to represent
them before the MOA for the subdivision platting of the parcel listed below:

The N % of the SE 1/4, Section 25, T12N, R3W, S.M,, Alaska, excepting the NW % of the NW
% of the SE %4 ign 25, T12N, R3W, S.M,, Alaska, approx. 70 acres.

LN g

Owner? Authorized signatureff Elisha & Todd Brownson

g L 2

Ov‘\;fér:\@ufhorized siésnat fe for: Paul & Susa%ﬁonet
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Municipal Clerk's Office Submitted by:  Chair Croft atthe

Amended and Approved Request of the Mayor
Date: March 5,2019 , Prepared by: Planning Department
Immediate Reconsideration Failed For reading: January 29, 2019
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Date: March 5, 2019

ANCHORAGE, ALASKA
AO No. 2019-20, As Amended

AN ORDINANCE AMENDING THE ZONING MAP AND APPROVING THE REZONING OF
APPROXIMATELY 77 ACRES FROM R-8 (LOW DENSITY RESIDENTIAL 4 ACRE
DISTRICT) TO R-10 SL (LOW DENSITY RESIDENTIAL, ALPINE/SLOPE DISTRICT)
WITH SPECIAL LIMITATIONS FOR N% OF THE SEY% OF SECTION 25, T12N, R3W,
S.M., ALASKA EXCEPTING THE NWY: OF THE NW% OF THE SEY OF SECTION 25,
T12N, R3W, S.M., ALASKA, AND LOTS 1 AND 2 OF VERGASON-JONES SUBDIVISION
PER PLAT 98-178; GENERALLY LOCATED SOUTH OF UPPER DEARMOUN ROAD,
WEST OF CANYON ROAD, AND EAST|WEST] OF MESSINIA STREET, IN
ANCHORAGE.

(Hillside Community Council) (Planning and Zoning Commission Case 2018-0052)

THE ANCHORAGE ASSEMBLY ORDAINS:

Section1. The zoning map shall be amended by designating the N% of the SE% of
Section 25, T12N, R3W, S.M., Alaska excepting the NW¥: of the NW¥; of the SE% of
Section 25, T12N, R3W, S.M., Alaska, and Lots 1 and 2 of Vergason-Jones Subdivision per
Plat 98-178, as R-10 SL, low density residential, alpine/slope district, with special
limitations.

The property described above is shown on Exhibit “A,” attached.

Section 2. This zoning map amendment is subject to the following special limitation: “The
district is limited to 23 lots._The platting authority shall require a note on the final plat stating
the lot number restrictions of this section. If Title 21 is amended to create Hillside
Conservation Subdivisions, as described in the 2010 Hillside District Plan, then a Hillside
Conservation Subdivision of the property may allow up to two additional lots for a total of 25
lots. Future subdivisions shall place wetlands, designated by the U.S. Army Corp of
Engineers, in [reservelopen-space tracts.”

Section 3. In support of its approval of this zoning map amendment, based on the
information received in the record, the Assembly makes the following findings:

FINDING #1: The rezone is consistent with the land use designation in the Hillside
District Plan (HDP) and Anchorage 2040 Land Use Plan (LUP) that this area be
zoned residential with a 0-1 dwelling unit per acre (DUA) density.

FINDING #2: R-10 is an[the] appropriate zoning for parcel like this.

FINDING #3: The special limitation on the number of lots to 23 allows for a

subdivision development that is respectful to the surrounding neighborhood by
providing for less than one-third the maximum DUA for the land use designation.

This density is far less than currently in the surrounding neighborhood.
FINDING #4: This rezone meets the intent statement of AMC section 21.03.160

regarding rezones. This rezone was not easily changed. Changed conditions are




WO~-NOOLD WN -

AO Rezoning
Page 2 of 2

the adoption of the Anchorage 2040 LUP in 2017 and amendments to the HDP in
2015. The benefit to the general welfare is our need for housing of all types.

FINDING #5: The rezone is consistent with the HDP.

FINDING # 6: The subdivision is within the Glenn Alps Service Area (GASA) and
any developed lots will be subject fo tax levy for road maintenance and
improvements for this road service area. Assuming 22 more homes valued

$750,000, this will generate approximately $33,000 more per vear for much needed
road maintenance in the area. :

FINDING #7: [The rezone-process

rs

BE-Me by £ I
A LATASKILESS WAL AT LA AL

5D INes

St o B Pl SR W LN T s, o = - —t o = o et ~
public noftification requirements in Title 21 were met. The Title 21 required
Community Meeting was properly noticed, as shown on page 69 of the packet.
The Community Meeting was held at the preferred location, which is in the
vicinity of the petition site and at the regularly scheduled Hillside Community
Council Meeting.

FINDING #8: The rezone with the special limitation was approved and
recommended by the Planning and Zoning Commission by a vote of 7-0, and the

Assembly accepts their findings.

FINDING #9: The Assembly finds the cap on the number of lots in the district to

reflect _important _community considerations regarding the character of the
neighborhood and development constraints. An increase to the cap on the number
of lots would require a Hillside Conservation Subdivision if allowed by Code or a new

rezoning application to change the Special Limitation.

[Section-3.]Section 4. This ordinance shall become effective 10 days after the Director of
the Planning Department has received the written consent of at least 51 percent of the
owners of the property within the area described in Section 1 above to any special
limitations contained herein. The rezone approval contained herein shall automatically
expire, and be null and void, if the written consent is not received within 120 days after the
date on which this ordinance is passed and approved. In the event no special limitations
are contained herein, this ordinance is effective immediately upon passage and approval.
The Director of the Planning Department shall change the zoning map accordingly.

PASSED AND APPROVED by the Anchorage Assembly this 5th day of March, 2019.

Zeze &QZ%\

Chair
ATTEST: 0 W
Municipal Clerk C/

(Case 2018-0052)
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Alyeska Title Guaranty Agency
CERTIFICATE TO PLAT

1. Effective Date: October 24, 2017 at 8:00 A.M.
Order No. 57046
2. Certificate to be issued:

(@) (Fee $250.00) Liability: $250.00

Assured:

Big Country Enterprises, LLC and Municipality of Anchorage

3. The Fee Simple interest in the land described in this Certificate is owned, at the Effective Date, by
Big Country Enterprises, LLC, an Alaska limited liability company
4. The land referred to in this Certificate is described as follows:

The North one-half of the Southeast one-quarter (N1/2 SE1/4) of Section 25, Township 12 North, Range 3 West,
Seward Meridian, located in the Anchorage Recording District, Third Judicial District, State of Alaska.

EXCEPTING THEREFROM the Northwest one-quarter of the Northwest one-quarter of the Southeast one-quarter
(NW1/4 NW1/4 SE1/4) of Section 25, Township 12 North, Range 3 West, Seward Meridian, located in the Anchorage
Recording District, Third Judicial District, State of Alaska

Certificate to Plat Page 2 of 4
File No. 57046



Alyeska Title Guaranty Agency
CERTIFICATE TO PLAT

We find the following exceptions to title to be addressed on any Plat or Re-Plat:

1.

Minerals of whatsoever kind, subsurface and surface substances, including but not limited to coal, lignite, oil, gas,
uranium, clay, rock, sand and gravel in, on, under and that may be produced from the Land, together with all
rights, privileges, and immunities relating thereto, whether or not appearing in the Public Records or listed in
Schedule B. The Company makes no representation as to the present ownership of any such interests. There may
be leases, grants, exceptions or reservations of interests that are not listed.

Reservations and exceptions as contained in U.S. Patent Numbers 1204212 and 1143325 and/or in Acts
authorizing the issuance thereof.

Taxes and/or assessments, including penalties and interest, if any, owing the Municipality of Anchorage.

Rights of the public and governmental agencies in and to any portion of said land included within the boundaries
of any street, road and/or highway.

. Right-of-Way Easement, including terms and provisions thereof, granted to CHUGACH ELECTRIC

ASSOCIATION, INC., and its assigns and/or successors in interest, to construct, operate and maintain an electric
transmission and/or telephone distribution line or system by instrument recorded August 17, 1987 in Book 1640 at
Page 122. (Affects see document for area affected)

Public Use Easement for a public street, highway, walkway, trail, and corridor for utilities of every kind and nature
and appurtenances thereto, including the terms and provisions thereof, granted to Anchorage, a municipal
corporation as set forth in Final Order of Condemnation/Judgment recorded February 16, 1890 in Book 2000 at
Page 641. (Affects See document for area affected)

. Any right, title or interest of Rodney Spendlove, or those claiming by, through or under that person or entity, as

disclosed by Patent Number 1204212, and Warranty Deed recorded May 8, 2000 in Book 3629 at Page 903.

Subject to the Articles of Organization according to A.S. 10.50.090, and Operating Agreement, (and any
amendments thereto) for Big Country Enterprises, LLC and interests disclosed thereby.

Certificate to Plat Page 3 of 4
File No. 57046



NOTE: Submission for our review of a copy of the preliminary or proposed plat is required. Such review will determine
the effect of the exceptions as set out herein.

NOTE: This report is to be used for the purposes herein stated, and is not to be used for the basis for the closing of any
transaction affecting title to the herein subject property. Liability herein is limited to the compensation received therefore.

NHN NSN, AK

Sincerely,

L9 Y
— i i ay H N o
“ﬁ%m’é}@ﬁ 1(\ w%‘{;w -

Susan R Calhoun
Authorized Signer for
Alyeska Title Guaranty Agency

Certificate to Plat Page 4 of 4
File No. 57046
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T
Please return to: MOA/PMEE/ROW
Municipality of Anchorage Canyon Road improvements
Project Management & Engineering Upper DeArmoun Rd. to Chugach State Park
P.O. Box 196650 Project No.13-56, ROW File No. C-13-14
Anchorage, Alaska 89519-6650 Tax #017-073-06
Attn: Fran Murphy i Parcel #4

PUBLIC USE EASEMENT

The GRANTOR, BIG COUNTRY ENTERPRISES, LLC, whose mailing address is
4700 E. 147™ Avenue, Anchorage, AK 99516, for good and valuable
consideration, conveys and warrants to MUNICIPALITY OF ANCHORAGE, an
Alaska municipal corporation whose address is P.O. Box 196650, Anchorage,
Alaska, 99519-6650, GRANTEE, and to its successors and assigns, an easement
in perpetuity pertaining to the following described real estate:

A Public Use Easement lying over a portion of the North 1/2 of the
Southeast 1/4, excepting therefrom the Northwest 1/4 of the Northwest'
1/4 of the Southeast 1/4, Section 25, Township 12 North, Range 3
West, Seward Meridian, Alaska, as described in warranty deed
recorded on September 12, 2014 filed under Serial No. 2014-036617-0
in the Anchorage Recording District, Third Judicial District, State of
Alaska. Said easement being more particularly described by metes and
bounds as follows:

Commencing at the 1/4 corner common to common to said Section 25,
Township 12 North, Range 3 West, and Section 30, Township 12 North,
Range 2 West, Seward Meridian, Alaska, also being the True Point of
Beginning;

Thence, S 00° 21' 65" E, along the Section line common to said
Sections 25 and 30, a distance of 1318.81 feet to the South 1/16t
corner;

Thence, S 89° 40' 50" W, along the South 1/16™ line of said Section 25,
a distance of 33.00 feet;

Thence N 00° 21' 55" W, a distance of 109.00 feet;

Thence N 19° 20' 35" W, a distance of 123.00 feet:

Page 10f 6

eRecorded Document



MOA/PM&E/ROW

Canyon Road Improvements

Upper DeArmoun Rd. to Chugach State Park
Project No. 13-56, ROW File No. C-13-14
Tax #017-073-06

Parcel #4

Thence N 00° 21' 55" W, a distance of 888.52 feet;

Thence N 5§5° 31' 12" W, a distance of 307.05 feet to a point being
30.00 feet south of the E-W 1/4 section line of said section 25;

Thence S 89° 43' 15" W and parallel with said E-W 1/4 section line, a
distance of 958.66 feet to the southeasterly terminus of that 30-foot
wide Public Use Easement described in Book 2000, Page 641 of the
Anchorage Recording District, Third Judicial District, State of Alaska;
Thence N 00° 16' 45" W, along the easterly line of the said 30-foot wide
Public Use Easement, a distance of 30.00 feet to a point on the E-W
1/4 section line of said Section 25;

Thence N 89° 43’ 15" E, along said E-W 1/4 section line, a distance of
1283.61 feet to the True Point of Beginning.

Containing 147,966 Square Feet, more or less.

The Basis of Bearings for the above description is Bowl 2000
Coordinate System.

for a public street, highway, walkway, trail, public transportation facility and
appurtenances and corridor for utilities of every kind and nature including, but not
limited to, the right to construct, reconstruct, maintain, repair, operate and improve
a public street, highway, walkway, trail, public transportation facility, drainage,
drainage facility and/or electric, telephone or telecommunications, gas, water,
sewer, or other utility transmission or distribution facilities together with the right to
license, permit or otherwise agree to the exercise of these rights by any other
person, or entity.

All improvements are the property of Anchorage, removable at its option. The

failure of the GRANTEE to exercise any of its rights granted herein shall not be
construed as a waiver or abandonment of the right.

Page 2 of 6
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MOA/PM&E/ROW

Canyon Road improvements

Upper DeArmoun Rd. to Chugach State Park
Project No. 13-56, ROW File No. C-13-14

Tax #017-073-06
Parcel #4
GRANTOR:
BIG COUNTRY ENTERPRISES, LLC
BY: % S Date: ___&/2// 20/

ITS: __AMAMAGIAE  AMEMAR

STATE OF ALASKA )
)ss:
THIRD JUDICIAL DISTRICT )

The foregoing instrument was acknowledged before me this 225 day of Z)@\e_, ,
— . .
2018, by Todd Grownsen  the fasgins Wicmber o

BIG COUNTRY ENTERPRISES, LLC.
- T

\\\\l\\\\,‘l‘“‘%l‘g{,“'gg@ Nofary Public for the State of Alaska

D . .
§q~ % % My Commission Expires: 42 6 19, 2092
=5 NoTARY 2
2 VouBUiCiIE
%&;ﬁ'uuﬂ".‘. ‘~\$\\
Yy JTE OF RS
L7

Page 30of 6
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MOA/PM&E/ROW

Canyon Road Improvements

Upper DeArmoun Rd. to Chugach State Park
Project No. 13-56, ROW File No. C-13-14
Tax #017-073-06

Parcel #4

CERTIFICATE OF ACCEPTANCE

This is to certify that the Municipality of Anchorage, Project Management and
Engineering Department, Grantee herein, acting by and through its Director,
hereby accepts for public purposes the real property, or interest therein, described
in this instrument and consents to the recordation thereof.

Municipality of Anchorage
M“ Date: g’/?— ;// g

y: J/W. Hansen
Diregtor
Preject Management & Engineering Department

STATE OF ALASKA )
) ss.
THIRD JUDICIAL DISTRICT )

The foregoing instrument was acknowledged before me this QJ day of

Jurne . 20_JDby J. W. Hansen, the Director of the Municipality
of Anchorage, Project Management & Engineering Department on behalf of the
corporation.

f STATE OF ALASKA o550, &

NOTARY PUBLIC V*?i 22 M_\/

E FRAN MURPHY \Zip7 | =

Notary Public in and for Alaska

My Commission Expires: _$~22-2489/

Page 4 of 6
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SPENDLOVE
W
LEINITS GOMEART
ADDN 2 SUEL,
PLAT 76-43 | |PaT 74-143  P.O.B.
UPPER DEARMOUN RD r .
NN 894315" £ 1983.61'L <1 ° |
;___ g = e ™ - .
| Lot 1 .. |30 PUE.
WERGASON | SR L(Book 2000, PUBLIC USE e 1
— [ oz |Rg T EASEMENT e
T J ] et 98178 18 147,966 sSQ. FT. o
A - z i3 370
O LOT 2 b N
-= © 13 N 89%IM5" E N 1/2 SE 1/4, ?if ‘é
o Ry, 08603 EXCEPTING THE 3
Telg? DOC. NO. NW1/4 NW1/4 SE1/4
g é § 2014-036617-0 SECTION 25
NN T12N, R3W, S.M.
Uy :\ z
S B9°40'50" W 2640.95
; c-S 1/16
COR.
S 1/2
SE 1/4,
SECTION 25

T 12N, R 3w, S.M.

BASIS OF BEARINGS: ANCHORAGE BOWL 2000

SHEET 10OF 2
MUNICIPALITY OF ANCHORAGE CANYON ROAD IMPROVEMENTS
PROJECT MANAGEMENT & UPPER DE ARMOUN ROAD TO CHUGACH STATE PARK
ENGINEERING DEPARTMENT PM&E # 13-56

EXISTING PARCEL AREA: + 2,954,675 S.F.
% ROW ACQUISITION TYPE: PUE
OWNERSINITIALS: _ 7/7 | ROW ACQUISITION AREA: ‘ + 147,966 S.F.

SCALE:1"=600’ DATE: 1-23-18

PAGE @F_LDATED___,___ GRID: Sw2941 PARCEL No. 4
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N 1/2 SE 1/4,
EXCEPTING THE

SECTION 25
T12N, R3W, SM.

SPENGLOVE vikw SUBD
HEIGHTS 400K, 2 BLOCK 4 PLAT 7443,
l 7 ‘] 8 | ! 1 2 3 ‘ 4+ |P.O.B.
N 89'43'15" E_ 1283.61'————=
—“-‘H{l ---------------------------------------------------- A ..-.. oo
S 89°43'15" W 958.66' g
10'x20" CEA ESMT.
BOOK 1640, ]
s(DG. 122) PUBLIC USE &
EASEMENT %1
147,966 SQ. FT. WO, N
al{fg?2 = e
e e
N we—E 2
o 172 3.
DOC. NO. |
2014-036617-0 : V3o

NW1/4 NW1/4 SE1/4

N 00721'55" W 888,

PROJECT MANAGEMENT &

LINE TABLE

L# Bearing Distance

L1 | $89°40'50"W | 33.00

12 | NO2155"W | 109.00° =iz
MEN

L3 | N19°2035°W | 12300 RNy

L4 | N55°3112°W | 307.05' arsg

L5 | NO*164S"W | 30.00° ailg
w u

BASIS OF BEARINGS: ANCHORAGE BOWL 2000 SHEET 2 OF 2
MUNICIPALITY OF ANCHORAGE CANYON ROAD IMPROVEMENTS

UPPER DE ARMOUN ROAD TO CHUGACH STATE PARK

ENGINEERING DEPARTMENT PMRE# 13-56
W e . EXISTING PARCEL AREA: + 2,954,675 SF.
5 A ——% ROW ACQUISITION TYPE: PUE
* "] OWNERSINITALS: _ 777 | ROW ACQUISITION AREA: + 147,966 S.F,
SCALE:1"=300’ DATE: 1.23-18
PAGE _Qos _éomso GRID: SW2941 PARCEL No. 4

eRecorded Document

L

6of6
2018-025612-0



2018-031981-0

Recording Dist: 301 - Anchorage
8/23/2018 11:09 AM Pages: 1of 2

1 H B
i
A
I Wil

PROPrD

ACCESSORY DWELLING UNIT
° 7~ AFFIDAVIT OF OWNER-OCCUPANCY
v- MUNICIPALITY OF ANCHORAGE

I, PAUL GIONET, am over the age of 18 years, and make the statements herein of actual
knowledge.

1. The legal description of my property is T12N R3W SEC 25 S2 W2 NW4 SE4
Seward Meridian parcel ID # 017-073-06-000 located in the Anchorage Recording
District, Third Judicial District, State of Alaska, and there is an existing or proposed
accessory dwelling unit (ADU) at this address.

2. lunderstand that in order to maintain an ADU in the Municipality of Anchorage, the
property owner must reside in either the principal dwelling unit or the ADU for more
than six months of each year. In other words, the property must be owner-
occupied, per Section 21.05.070D.1.b.iii.(C)(4)(b) of the Anchorage Municipal
Code.

3. lown this property, and this property is my legal residence for more than six months
of each year.

4. lunderstand that the ADU permit is not transferable, and | certify that prospective
purchasers will be notified of the requirements of the Municipality of Anchorage’s
ADU regulations. ‘

5. A building or land use permit has been obtained in accordance with
AMC 21.05.070D.1.b.ii.(A). Reference permit #R18-2360. | will notify the Municipal
Planning Department, Land Use Review Division, if the ADU is modified from the
plans approved by the Building Safety Division, or if the ADU is removed from this
property.

6. | understand that the Municipality may subject me to a civil penalty per
AMC 14.60.030 and/or require the removal of the ADU if any of the requirements
at AMC 21.05.070D. are violated.

7. 1 agree that this document will be recorded as a deed restriction with the Anchorage
Recording District.

eRecorded Document



8. This ADU is: (check one)

E’/ New Construction Attached

New Construction Detached

0O Existing Structure Conversion Attached
[0 Existing Structure Conversion Detached
[0 Existing ADU Transfer of Ownership

| declare under penalty of perjury that the foregoing is true and correct.

-

OWNER OWNER

Signature: " Signature:

Name: _P 4 (xTOANET Name:

Date: P&~ /2- 20/8 Date:

On this __ 7. day of ﬁwmsl’ , 20/ » , before me, the undersigned

Notary Public in and for the State of Alaska, __ {P~ul Jeseph Gripnet

personally appeared and is to me known to be the individual
described in the foregoing instrument, and acknowledged that he or she signed the same as
his or her free and voluntary act and deed, for the uses and purposes therein mentioned.

under my hand and official seal this__ (% __ day of #}u.? bt :

o e [

NOTARYPUBLIC in afd for the State of Alaska
My commission expires: _Aprl 20,2027

Anchorage Recording District

Return original recorded document to:
Municipality of Anchorage, Planning Department
Land Use Review Section

Attn: Sonnet Calhoun

PO Box 196650

Anchorage, AK 99519-6650

I
HRNER A

20f2
eRecorded Document 2018-031981-0



ENGINEERING, LLC PHYSICAL MAILING OFFICE WEB
1300 E. 68th Ave, Suite 210  P.O. Box 111989 907-561-6537  triadak.com
Anchorage, AK 99518 Anchorage, AK 99511

LEWIS & CLARK SUBDIVISION - LOTS 1-19, TRACTSA & B
PRELIMINARY DRAINAGE IMPACT ANALYSIS
8-20-19

The following preliminary drainage impact analysis is associated with the proposed Lewis and Clark
Subdivision, a large lot residential development located south of Upper De Armoun Road and west of
Canyon Road in Anchorage Alaska. The preliminary plat creates nineteen R-10 zoned lots and two tracts
within the 64.14-acre parcel. The project site is located within the Rabbit Creek watershed with the
primary creek channel traversing along and outside of the southerly boundary of the preliminary plat.
Proposed improvements will include publicly maintained, twenty-foot wide strip paved roads with
drainage swales along with individual on-site wells and septic systems constructed on each individual lot
at the time of home construction.

Current Development

The undeveloped site is currently
well vegetated with mature trees | O DR R R
and thick brush. The site drains | Upper De Armoun Road
generally from the northeast to
the southwest towards Rabbit
Creek. Slopes range from 9% to | ===
16% across the property. There }
are two identified wetland areas
on the parcel which account for
approximately 9.4 acres of the
total site. Both wetlands are
anticipated to be preserved within
Tracts as part of the final recorded
plat. There are four drainage ways
and one unnamed stream that | - % . RabbitCreek
have been identified by Watershed )
Management as shown to the
right.
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Existing Drainage Ways

The identified drainage ways collect onsite runoff as well as runoff from the upstream drainage area
north of Upper De Armoun Road. Two 24" cross culverts exist at the intersection of Upper De Armoun
Road and Jeanne Road intersection. These culverts drain surface water from the north side of De
Armoun Road to the south and through the site. No municipally maintained storm drain systems exists
within the proposed development. Additional drainage enters the property from the east through a
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recently upgraded culvert across Canyon Road. This 36” culvert was recently installed as part of the
Municipalities Canyon Road upgrade project.

Future Development

The proposed development will not alter the incoming flows from the north and east. The easterly flows
will be routed around/through lots 7 and 8 before out falling to Rabbit Creek to the south. Likewise,
runoff from the north will be routed through the development via the proposed road side swales. The
swales will direct this concentrated flow towards established drainageways that eventually outfall to
Rabbit Creek. An overlay of the preliminary plat with the existing drainageways is attached with this
analysis.

After removing Tracts A and B from the total subdivided area the average lot size for the proposed
subdivision is approximately 2.9 acres. Based on published tables for Runoff Curve Tables of Urban Areas,
the average impervious area for 3 acre lots is anticipated to be roughly 8 to 10%. Note that the attached
table provided by the United States Department of Agriculture (USDA) lists 12% as the average
impervious area for lots 2 acres in size. Actual impervious area is anticipated to be closer to 8%. Roughly
1,650 lineal feet of strip paved road will further increase impervious area by an additional 1.5% resulting
in a total estimated impervious area of roughly 9 to 11% of the overall area of the proposed subdivision.
While many components impact the actual runoff generated from a development, increase to
impervious area generally has the greatest impact to increased flow rates.

To address the increase in flow rates, a series of rock infiltration trenches will be installed within the
swales to capture and infiltrate a portion of the runoff. The swales will outfall into either an identified
drainage way, wetland or stream which eventually connects to Rabbit Creek located directly south of the
property. Drainage easements will be created for all of these features and will be shown on the recorded
plat. Increase in the quantity of runoff due to the development of the parcel will be minimal due to the
low density and relatively small amount of impervious area anticipated. The current pattern of off-site
drainage that enters the site from the north through existing culverts will remain unchanged and will be
addressed in the civil design plans for the required subdivision improvements. The Autodesk Storm and
Sanitary Analysis 2018 computer program, which utilizes the SCS TR-55 methodology, will be used to
analyze and model the project drainage in both the present and future conditions as required by the
Anchorage Stormwater Manual, Version 1.0, December 2017.

As is common within hillside developments in the Anchorage area glaciation concerns will need to be
addressed within the site. While generally hard to predict, glaciation tends to occur at locations of
shallow subsurface water flow which can vary seasonally. This shallow flow can be drawn to the surface
by cold temperatures during the winter months. As the shallow subsurface water daylights it freezes
and causes glaciation. To address this issue, locations of shallow groundwater flow discovered during
the installation of the roadway improvements will be over excavated and backfilled with rock. This
process further insulates the subsurface water from cold weather by keeping it below ground and in a
thawed state.
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Summary

Based on the initial review of the site, the existing conditions and known concerns from the public as
well as the relatively low increase in impervious areas by the proposed development, the municipal
drainage requirements appear to be attainable with no adverse impact to adjacent properties or Rabbit
Creek. The preliminary plat and proposed site engineering concepts will; protect natural features such
as wetlands and streams by incorporating them into the development of the site design, retain the
natural flow and storage capacity of any watercourse and wetland to minimize the possibility of flooding
or alteration of water boundaries, and provide adequate site drainage features to avoid erosion and to
control the surface runoff in compliance with the federal clean water act.

Submitted by:
Brandon Marcott, P.E.
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Table 2-2a  Runoff curve numbers for urban areas
T
Curve numbers for
Cover description hydrologic soil group ————
Average percent
Cover type and hydrologic condition impervious area ¥ A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.) 3:
Poor condition (grass cover < 5096) ;s 68 79 86 89
Fair condition (grass cover 50% to 75%) 49 69 79 84
Good condition (grass cover > 75%0) c.c.ccocveeeeecrcerecanecens 39 61 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right-of-Way) .....cocomsermveresesnsenns 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding
but=d 11ty 27 ) 98 98 98 98
Paved; open ditches (including right-of-way) 83 89 92 93
Gravel (including right-of-way) 76 85 89 91
Dirt (including right-0f-Way) ......cccecoeeeereeseacrececeecenees 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only) & .......ccccecveeeeee 63 77 85 88
Artificial desert landscaping (impervious weed barrier,
desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) ......... 96 96 96 96
Urban districts:
Commercial and business ................ 85 89 92 94 95
1637013 10 11 O S 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or less (LOWN NOUSES) ...cveeuereerereeeeeceeee e eene e eenenranens 65 77 85 90 92
L/ BCTE .ooreeeeeeceeeceeeseeeseaceee s sesssessssessssesaneassasasensrasssssenssamsmesessens 38 61 75 83 87
L/ ACTE wueeeeeeereeceeree e terte et s neesanen s e sansmaanen . 30 57 72 81 86
1/2 acre 25 54 70 80 85
; 20 51 68 79 84
D2 BOTES .oooveremeeesmreeereeeeemereeeeeemeesereeeeeeeeseereerereecenreereece 12 | 46 65 7 82
Developing urban areas
Newly graded areas
(pervious areas only, no vegetation) ¥ 77 86 91 94
Idle lands (CN’s are determined using cover types
similar to those in table 2-2c).

I Average runoff condition, and I, = 0.2S.

2 The average percent impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas are
directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN's for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space
cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 24 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 24
based on the degree of development (impervious area percentage) and the CN's for the newly graded pervious areas.

Urban Hydrology for Small Watersheds TR-55, USDA Conservation Engineering Division, June 1986

EXCELLENCE IN CIVIL ENGINEERING SINCE 1982 « SITE PLANNING « CIVIL ENGINEERING DESIGN + PROJECT MANAGEMENT



TERRASAT, INC.

4203 Iowa Drive, Anchorage, Alaska 99517 (907) 344-9370 Fax: (907) 243-7870
Geological Consulting o Environmental Restoration ¢ Regulatory Compliance
o -

April 8, 2016

Tom Dreyer
1427 W. 8th Ave.
Anchorage, Alaska 99501

RE: Findings of Groundwater and Nitrate Fate and Transport Investigations in
the Area of the Lewis & Clark Subdivision

Mr. Dreyer,

TERRASAT Inc. is a professional hydrogeological consulting firm. We have been
providing expert opinions about hydrogeology in Alaska since 1983. Dan Young,
the principal hydrogeologist, is licensed by the State of Alaska and has been
qualified as an expert by the Alaska Superior Court on many occasions since
1984. This report provides expert opinions based on facts and extensive
experience working in the Anchorage basin as hydrogeologists.

GROUNDWATER AND WATER WELL CONDITIONS

TERRASAT conducted a comprehensive groundwater investigation of the area in
and around the proposed Lewis & Clark Subdivision using well logs from the
MOA and from the ADNR WELTS databases that were between V2 to 34 miles
from the property of interest. Twenty-five well were evaluated and we reviewed
and compared percolation rates and other data, previously obtained by S4 for the
property of interest. Attached are three figures that depict relevant findings of the
groundwater investigation. Specific concerns are addressed as follows:

Concern: A general concern that off-site groundwater quality will be affected by
development of Lewis & Clark subdivision.

1. Of the twenty-five area water wells surrounding the development, twenty-
two are bedrock wells and three are unconsolidated, as seen in Figure 1.
The data clearly shows that the upper unconsolidated aquifer, in which
septic systems are installed, does not produce sufficient water and
therefore is not being utilized for drinking water in the area between V2 to
3/4 miles distance from the property of interest.

2. The static water level elevations of most of the surrounding water wells are
higher than the water table within the property of interest (Figure 2). The
elevated static water levels of the surrounding wells means that the



primary recharge to the bedrock aquifers is from farther up in the Chugach
Mountains. Thus, development of the Lewis and Clark subdivision will not
impact water quality of the surrounding water users.

3. Figure 2 shows four distinct bedrock aquifers surrounding the proposed
Lewis and Clark subdivision. Septic systems and leach fields within the
Lewis and Clark subdivision will be installed above a shallow
unconsolidated water table aquifer. The shallow water table aquifer is
distinctly different from the four bedrock aquifers. The shallow water
table aquifer is likely recharged in part from bedrock fractures. The
shallow water table is not a source of potable water for the surrounding
community. Because the water table aquifer is recharged from bedrock,
the water quality in the water table will have no effect on the four bedrock
aquifers.

Concern: Groundwater extracted for use in the Lewis & Clark subdivision will
reduce the available drinking water of off-site for adjacent land users.

4. Figure 3 shows that most of the wells in the study area produce greater
than 3 gpm of water with some producing up to 20 gpm. The volume of
water expected to be extracted for use in the Lewis & Clark development is
unlikely to have a significant impact to existing water quantity
production. Most homes use approximately 450 gallons per day and the
bedrock aquifer wells are capable of producing up to 28,000 gallons per
day (20 gallons per minute). '

FATE AND TRANSPORT OF NITRATES AND BACTERIA

Concern: Does adequate separation exist from septic systems to potential
receptors?

Nitrogen and Nitrates

TERRASAT evaluated existing percolation test results, surface topography, water
well logs, and distances to property boundaries and distances to active drainages.
Sixteen well logs from surrounding subdivisions provided the basis to determine
the thickness of the shallow water table aquifer. We created two appropriate
mathematical models to evaluate the fate and transport of nitrogen from the
proposed advanced nitrate reducing septic systems. We modeled total nitrogen,
which includes nitrates. We found that nitrogen, at the local creek, 430 feet away
from the nearest lot, would be less than 0.2 mg / liter. The ADEC drinking water
standard is 10 mg/ liter. ADEC requires nitrogen concentrations from septic
systems to be less than 5 mg per liter at the nearest receptor, either the property
boundary or a point designated by the Agency, like a creek. We also modeled
concentrations at a downgradient property boundary 200 feet from a proposed
leach field. The result was 0.3 mg per liter.



In conclusion, nitrates and nitrogen levels from a single family advanced septic
system will comply with current regulations and will protect down gradient
receptors. Our calculations, results and references are appended to this report.

Bacteria

TERRASAT considered the potential migration of five different pathogenic
bacteria from a proposed leach field. The bacteria are:

E. Coli bacteria
Enterococci bacteria

Fecal streptococci bacteria
Salmonella bacteria
Shingella bacteria

We found that E. coli is the most persistent of these five bacteria. We calculated
that the maximum distance the E. coli could travel before achieving 99.99%
deactivation is 110 feet from the source. Our calculations and references are
appended to this report. Please note, 110 feet is extremely conservative because
these bacteria travel as colonies and colonies travel slowly. We calculated as if
the bacteria colonies travel at the seepage velocity, even though they travel much
slower. The other bacteria will travel much less before 99.99% deactivation.

In conclusion, the MOA separation distance of 100 feet from a leach field to
domestic water well is adequate in this subdivision and the local stream is also
protected. Most lots are at least 1,000 feet from the stream and the closest lot is
more than 430 feet (leach field) to the stream.

Summary and Conclusions

¢ Four distinct bedrock aquifers and one unconsolidated aquifer provide
drinking water to the surrounding subdivisions.

¢ Static water elevations in most of the surrounding subdivisions are higher
than the surface topography in the proposed Lewis and Clark Subdivision.
That means development of this subdivision will have no impact to
drinking water quality for the surrounding subdivisions.

e Water well logs from the surrounding subdivisions show that most of the
wells produce more than 3 gallons per minute and up to 20 gallons per
minute. Therefore, adequate to abundant groundwater quantiles are likely
to exist in the Lewis and Clark Subdivision.

e Fate and transport modeling show that nitrogen from advanced nitrate
reducing septic systems will comply with MOA and ADEC regulations.

o Fate and transport modeling for pathogenic bacterial show that the most
persistent pathogenic bacteria will travel less than 110 feet before 99.99%
deactivation. In reality, none of the bacteria are expected to travel more
than 30 feet from the leach fields.



Please contact us if you have questions or require further information regarding

our investigations.
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Dan Young

Senior Geologist
TERRASAT, Inc.
Dan.Young@terrasatenvironmental.com

907-344-9370

Attachments:

Steven Smith

Project Hydrogeologist
TERRASAT, Inc.
steve@terrasatenvironmental.com

907-344-9370

Figure 1: Aquifer Types for Water Wells in the Project Area
Figure 2: Static Water Elevations of Area Water Wells and Aquifers
Figure 3: Well Yields in GPM for Area Water Wells

Appendices:

1 - Three Dimensional Mass Solute Analytical Solution (5 pages)
1 —Deactivation of Pathogenic Organisms (1 page)
1- Maximum Travel Distance to Achieve 99.99% Deactivation of Coliform

Bacteria
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Lewis and Clark Subdivision-- Nitrogen Migration in Groundwater
from a Sanitary Leach Field that is Designed to Serve a Single
Family House

Three Dimentional Mass Solute Analytical Solution

Introduction V

Mass solute can be modeled with 1-.2-. and 3-dimensional analytical groundwater models, as
well as with a mass balance equation. Numerical models are much more complex and are
used when multiple sources, multiple sinks and variable site conditions exist. Numerical
models are appropriate when much more information is available, such as the horizontal and
vertical distributation of hydraulic conductivities and porosity. This information is seldom
known across the domain of a leach field to a down gradient receptor in Alaska.

We choose a 3-dimensional analytical model beause it provides a good understanding of what
occurs down gradient of a leach field. Analytical models have proven to be powerfull tools to
evaluate solute transport and are abundant in the hydrogeological literature. The 3-D model
considers longitudinal dispersion, transverse dispersion and vertical dispersion, three
important transport process that are only approximately accounted for in a mass balance
model.

This 3-dimensional analytical model ignores molecular difusion because diffusion is so small
compared with mechanical dispersion in a flowing aquifer that diffusion becomes trivial. The
3-D model ignores precipitation entering the aquifer. Based on a sensivity analysis with the
mass balance model, precipitation in South Central Alaska is small enough, over the model
domain, that it will not influence the final concentration at the complience point.

This 3-D model considers aquifer thickness and appropriately restricts vertical dispersion to
the maximum depth of the aquifer.

Nitrate is biodegradeble as it migrates down gradient from its source. Biodegredation rates
are not available so the process is eliminated from this model. The results are likely biased
high at the compliance point.

Assumptions

The aquifer is uniform thickness. This is a limitation of the analytical model. We
therefore assume that the aquifer is uniformily 8 feet thick, based on soil bornings and
water well logs. The average aquifer thickness, from available water well logs, is 14 feet.
The aquifer could be as thick as 24 feet in places, which means significant dillution will
likely occur before water reaches the compliance point. We selected 14 feet thick as a
minimum, based on available water well logs from adjacent subdivisions.

We assume that the aquifer is infinite laterally and down gradient. This is likely true,

within the domain of the model. Water well logs from surrounding subdivisions support
this assumption.

TERRASAT, Inc. Groundwater Solutions Page 1of 5



- We assume that mechanical dispersion is much greater than molecular diffusion. We assume
1 molecular diffusion is trivial in this model and is therefore omitted. This is a safe assumption
' when hydraulic conductivities are moderate or higher. If molecular diffusion was significant,

 the final concentration at the compliance point would be decreased.

We assume that nitrogen, as it migrates, does not react with minerals or elements in the
aquifer. This assumption is likely valid for nitrogen, as most models with nitrogen assume
nitrogen travels at the same rate of groundwater flow.

We assume sorption does not occur for nitrogen. Nitrogen is generally known as a

' conservative solute, traveling at the same velocity as groundwater. If conditions exist where
nitrogen does adsorb to soil particles, these models would predict higher concentrations at the
compliance point than are actually likely to occur.

We assume that we have a continuous flow of both groundwater and nitrogen input from the
'source. Even though nitrogen is episodically discharged throughtout a day, an average value
Lis sufficient to evaluate the hydrogeologic model.

Inputs

Source conditions

Cy:=15.6 ng Concentration at the source

Ra=1 Retardation, 1 for no retarditation

Y:=30-ft Width of leach field above aquifer

Z=1:Ft Depth of leachate penetration into top of aquifer, likely <1 foof
Receptor

z:=430- ft Distance to receptor, lot closest to creek

t:=0.5yr Time since source began leaching into aquifer

Aquifer conditions

2:=0.15 hydraulic gradient (measured MOA 10-foot contour data of land
surface)
k:=0.003- T —g.5 d—t hydraulic conductivity (based on percolation tests results)
s ay
9,=0.3 Effective porosity (assumed, text book range for sand)
bi=11.5«ft aquifer thickness (minimum, based on existing water well logs)

|
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ki ft

vi= =4.252 —— Aquifer velocity
7e day ;

© 2414

0,;:=0.83 (log (—%)) «ft Longitudinal dispersivity, parallel to x-axis

a,=.1.0,=0.86 ft Transverse dispersivity, perpendicular to x-axis,
typically 10% of longitudinal dispersivity
a,=.1+0,=0.09 ft Verticlal dispersivity, typically 10% of transverse dispersivity

Function Definitions

yi=1.ft offset from x axis at déwngradient compliance point

zi=1-Ft vertical offset from x axis at downgradient compliance point
b &
:c’::-(—:—-z—)—-— X' is used in the Z component to limit vertical dispersion to the
Qz thickness of the aquifer
LY Y
Yy ) Y 2
ycmponent = erf ——'——0—'5— - erf ———""‘—"'—5‘5"
4-(oy-) 4+ (o)

z+Z
Z component =er f[ R R

z—Z
05| erf 05
2+ (a,-z) 2+ (a, )

t:=10.yr This is a gUess value for time | Solve for time to reach steady state

to reach steady state concentrations at distance from source
Bi=—2 when 8=-2 concentration | £=430 fi
is at steady state conditions vt
vt | az———R :
z— 8= , —=-2.121
ﬁ = 0.5 2 sl Y..» l]_._t-
P P2 * R
“""R

When 8 <-2, aquifer is at steady state
conditions at =430 ft from source

steadysiase time=find (t)=0.48 yr
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Analysis

z:=430-ft

y=1 f&

z=1ft

t:=steadysgte time=0-48 YT

T—v-t

C’0
C:Byzt = ? - erfc ( 0.5 ) * Ycomponent * Zcomponent
2. )

(am-v-t

Results
mg . . o 1 -
C =018 == Maximum nitrogen concentration in aquifer at
! =430 ft from source and aquifer has reached steaty
state concentrations.
Conclusions

This three-dimentional analytical mass transport equation is an appropraite model to
evaluate leachate in a septic system drainfield with essentially continuous source release.
The model is widely used and accepted throughout the groundwater industry. The model
assumes groundwater velocity in one direction with mechanical dispersion downgradient,
transverse to the gradient, and vertical to the flow direction.

Results from these evaluations show that after the flow field reaches steady state, the
highest concentration directly downgradient at =430 ft will be C,,,,=0.18 %’—

source: Domenico. P., and Schwartz, F., 1990, Physical and Chemical Hydrogeology, John Wiley and Sons, Inc.
504 pps.

Domenico, P.A., and Robbins, G.A., 1985, A New Method of Contaminant Plume Analysis, Ground Water, Vol 23.
Alvarez, J.J. and Illman, W.A., 2006. Bioremediation and Natural Attenuation, John Wiley and Sons, Inc., p. 177.
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Mass Transport Conceptual Model
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Deactiviation of Pathogenic Organisms

N;=1 Number of colonies or viruses at well location
N,:=10000 Number of initial colonies or viruses

N.

109, eduction =108 (le) =4  log reduction in bacteria or viruses
1

t

T“'-'-———-—N—,-—— T is the inactivation rate, t is time to deactivate with
log 2 logredw:tion: 4
N,
t=710G equction Rearrange and solve for t = time to deactivate
Average days to achieve 90% Time to achieve deactivitation for 10g,.quction =4

deactivation for groundwater
less than 59 degrees F.

T Coliform,_bacteria = 6-6 - day E =T oliform, bacteria* V0Greduction = 26.4 day
T Bnterocci_bacteria *= 3+ * day U= T Enteracci_bacteria* l0g,equction=14 day

T Fecal_streptococci *= 3.5 day ti= TFecal_sireptococci * logreduction =14 day

T Salmonella = 2.0+ day =T saimonella* logreduction =8 day

T Shigella*= 3.5 + day 3= T ghigelta * 10Greduction = 14 day

Pyne,David, 2005, Aquifer Storage Recovery, 2nd Ed., p 272, ASR Systems, LLC.

and Maliva, R., and Missimer, T., 2010, Aquifer Storage and Recovery and managed Aquifer Recharge
Using Wells: Planning, Hydrogeology, Design and Operation, Pg. 385. Published by Schiumberger
Marketing Communications.



Maximum travel distance to achieve 99.99%
deactivation of coliform bacteria

Darcy Velocity V= Ki
Seepage Velocity is Vs=K*i / ¢
$:=.30

1:=0.15

14.4 min day

Distance:=110-ft

Vi=K -1
AP L
¢ day

st
timeeey :=w= 26.4 day

S

i is gradient
K is hydraulic conductivity
Porosity is ¢

gradient measured from source to creek

Hydraulic conductivity

Distance from source to 99.99% deactivation of
coliform bacteria

Seepage Velocity

Seepage time
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1.0 SUMMARY

(Big Country Enterprises, LLC. (Big Country) contracted TERRASAT, Inc.
(TERRASAT) to conduct an investigation of hydrogeological conditions at the
proposed Lewis and Clark Subdivision (see Figures 1 & 2). In addition,
TERRASAT supervised the installation of three new wells and conducted aquifer
testing and evaluation as part of the overall study objectives.

The proposed Lewis and Clark subdivision is comprised of approximately 80
acres of undeveloped land on the Hillside area of Anchorage, Alaska. Ten acres of
the land in the northwest corner of the parcel may be not included in the final
plat for the development. The parcel is bordered on the north by Upper
DeArmoun Road, on the east by Canyon Road, on the west by Messinia Street on
the south by undeveloped land that lies 500 to 1000 feet up gradient of a
segment of Rabbit Creek. Figure 1 shows the site general location and Figure 2
shows the specific site location.

Our investigation of the area water budget concluded that sufficient sustainable
ground water is available to supply the proposed Lewis and Clark subdivision
land development. An evaluation of area well data suggests at least five separate
aquifers exist in the local area. TERRASAT proposes that at least two aquifers
will likely be used to extract groundwater for the various lots in the Lewis and
Clark development.

Average yield per well for 124 residential wells in an approximate Y2 mile area
around Lewis and Clark subdivision that were evaluated in this study is 5.09
gallons/minute. Aquifer test results suggest that the average well in the Lewis
and Clark subdivision may produce between 7 to as much as 135 gallons/minute.
Hydrogeological modeling of the new wells show that the largest impact to a
property 200 feet away ranges between 0.0 and 3.08 feet when a well is pumped
for up to three hours at 2 gallons per minute, a typical rate. Most of the
neighboring wells have more than 200 feet of available static water level in their
wells. Therefore, the neighboring wells will continue to function without a
significant impact.

2.0 METHODS

TERRASAT conducted a comprehensive groundwater investigation of the area in
and around the proposed Lewis & Clark Subdivision using available well logs
from the MOA and from the ADNR WELTS databases that were within 2 to 34
miles from the property of interest. Figure 3 shows the locations of 124 private
residential wells whose records were analyzed during the site evaluation
conducted by TERRASAT for the proposed Lewis and Clark subdivision.
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3.0 GEOLOGY
3.1 Background Information

Several State and Federal reports have documented the generalized geology of the
area around and including the proposed Lewis and Clark subdivision. Much of
the Upper Hillside area of Anchorage is part of the Chugach State Park and the
boundary lies one mile east of the eastern boundary of the Lewis and Clark
subdivision. A USGS map report “Generalized Geologic Map of Anchorage and
Vicinity, Alaska” by Henry R. Schmoll and Ernest Dobrovolny 1972, shows the
surficial geology types, not including a thin layer of organics that is found in
many areas, include the following:

¢ Colluvium (c): Slope deposits on mountain sides and valley walls in
lowlands. Consisting of diamicton and poorly sorted to well sorted gravel
with some sand, silt or clay. Usually, and in this location, it is found
downslope of bedrock.

¢ Lake and Pond Sediment (1): Near mountains it is chiefly silt and clay with
some fine sand, and sand and gravel: it is accumulated in former ice-
dammed lakes. In this case, from ice-dammed water flowing down the
modern Rabbit Creek channel as seen in Figure 4 south of the property of
interest.

o Alluvial Fan Deposits (af): Deposits in alluvial fans or alluvial cones. In
this case they are likely from alluvial fan or cone deposits that came down
from mountain sides in the area. Consisting dominantly of gravel and may
contain some silt and clay. Often, as here, they are found next to and grade
into colluvium (c).

¢ Morainal Deposits (m): Deposits found generally in long ridges marking
the merging of former glaciers. Chiefly till.

While beneath the surface, any of the above type deposits may also be found,
ultimately at some depth bedrock will be located:

¢ Bedrock (b): Metamorphic rock, principally McHugh Complex
metamorphosed siltstone, greywacke, arkose, conglomerate sandstone,
and greenstone. Chert and argillite are often associated with these
deposits. This type rock is surely to be found at the Lewis and Clark site,
likely at depths no greater than 250 feet bgs.

Figure 4 is a map display of the information contained in the USGS geology map
of the area. Figure 5 shows the topographic location of the site and includes the
location of a drainage basin divide in the area. Figure 6 below, from Hydrology
For Land-Use Planning: The Hillside Area, Anchorage, Alaska, Larry L. Dearborn
and William W. Barnwell, USGS Open File Report 75-105 in cooperation with the
Greater Anchorage Area Borough shows likely bedrock depths of the Hillside area
including the Lewis and Clark site.
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Figure 6. Hillside bedrock depths. (from Hydrology For Land-Use Planning: The Hillside Area,
Anchorage, Alaska, Larry L. Dearborn and William W. Barnwell, USGS Open File Report 75-105 in Cooperation with the
Greater Anchorage Area Borough)
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Note in Figure 6 that bedrock depths across the Lewis and Clark site range from
50 to 200 feet (below ground surface) bgs. This compares favorably to a
statistical modeling evaluation by TERRASAT, based on well log data from area
wells, that showed depths to bedrock likely will range from between o to 158 feet
bgs for the up-gradient 2/3 of the property, with greater depths downgradient in
a southwestern direction. Insufficient data was available to model the lower 1/3
of the Lewis and Clark site.

Subsequent data collected from the installation of the three new wells (see
following sections) in December 2016 has compared favorable to the TERRASAT
and USGS bedrock modeling of that specific area of the Lewis and Clark
subdivision and confirms the actual bedrock depth at those locations ranges from
43 to 92 feet below ground surface.

3.2 Subsurface Investigations

3.2.1 Pre-Drilling Evaluations

Figure 4 shows the geology of in the area of interest consists of colluvium in the
south and in the north, lake and pond sediments that run in the center of the
property, and alluvial fan deposits on the east of the property. Percolation test
hole logs show peat in the upper 1 to 2 feet, with silty or gravelly fine sands
(colluvium or lake and pond sediments) predominant for several feet beneath the
upper layers.

Wells in the area are known to be in bedrock in most locations, however to the
west of Lewis and Clark several private wells in the Grecian Hills Subdivision are
installed in unconsolidated material as is a private well (within the project area)
located on the east side of Messina Street. These wells are likely located in the
alluvial fan or morainal deposits that are shown in Figure 4, indicating that either
or both of those type of deposits may extend further south than the generalized
USGS map indicates. This is inferred from the fact that the residential wells
directly north of the Lewis and Clark subdivision, which are located in colluvium,
are bedrock wells according to well logs, while wells directly west of the Lewis
and Clark subdivision are located in unconsolidated material. As one moves from
higher to lower elevations in the Hillside area, bedrock is generally found deeper
and the percentage of wells in unconsolidated material becomes greater. This
effect may become evident within the Lewis and Clark parcel because the land
there grades gently downward toward the Rabbit Creek valley which lies south of
it.

TERRASAT reviewed the water well data from 124 local wells and reviewed static
water levels and elevations, lithology, depths to bedrock, well aquifer type, and
other available information including water quality. Appendix A contains much
of that information.
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3.2.2 Post Well-Drilling Geological Results

Three drinking water well boreholes were drilled in December 2016 through
January 2017 . Well logs (Appendix D) show that fractures in bedrock aquifers
exist at several depths in the Lewis and Clark Subdivision at those specific
locations. These water bearing fractures-zone aquifers are protected from surface
activities by at least 100 feet of bedrock aquitard. Bedrock was initially
encountered at depths of 43, 51 and 92 feet below ground surface in the three
exploratory wells. Those wells were drilled to depths of 398, 256, and 236 feet
below ground surface respectively. All three wells were completed in bedrock
with water producing fracture zones encountered at several depth intervals. The
bedrock was predominately greywacke with numerous hydrothermal veins of
quartz and other minerals at various depths. Section 4.2 describes the results of
aquifer testing at the three wells.

4.0 HYDROGEOLOGY
4.1 Subsurface and Previous Investigations

Several prior studies describe various aspects of the geology and hydrogeology of
the area. TERRASAT used “Hydrology For Land-Use Planning: The Hillside Area,
Anchorage, Alaska, Larry L. Dearborn and William W. Barnwell, USGS Open File
Report 75-105” in cooperation with the Greater Anchorage Area Borough, to help
define the water budget for the area. Another study that was referenced was
“Emanuel and Cowing, USGS Open File Report 82-86, Hydrogeology for land-use
planning; the Potter Creek Area, 1982, Anchorage, Alaska” in cooperation with
the Greater Anchorage Area Borough.

Static water levels at the time of drilling from available well logs were converted
to static water elevations above sea level for the area well logs used in
TERRASAT’s investigation. The static water elevations were then statistically
evaluated to differentiate aquifers in the communities surrounding the Lewis and
Clark subdivision. Five separate aquifers were delineated for the area.

The western area of the Lewis and Clark subdivision likely contains a thicker
section of unconsolidated material above bedrock. At least one confined aquifer
likely exists in this unconsolidated material that either does not exist further to
the east, or if it exists, is too thin to produce sustainable water supplies. The one
water well that currently exists in that area confirms this likelihood.

TERRASAT’s investigation found that ancient channels of Rabbit Creek once
crossed two locations within or very near the property of interest. Figure 7 shows
the locations of these former stream channels. These ancient channels will have
altered the subsurface and surface geology in those specific areas, likely creating
deposits of alluvium that still exist. These will likely be encountered during
development of the area and have a potential to serve as a high yield aquifer.
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4.1.1  Local Aquifers and Availability of Water

According to the report; Hydrology For Land-Use Planning: The Hillside Area,
Anchorage, Alaska, Larry L. Dearborn and William W. Barnwell, USGS Open File
Report 75-105, the groundwater budget for the Anchorage Upper Hillside area
containing the Lewis and Clark project area is approximately 10-16 Mgal/day.
Figure 8, below depicts the general study area of that Hillside report which
closely correlates with the 99516 area code area. Figure 9 shows the water budget
in that area.

MCHUGH

, PEAK
4200:) FAL-17. WA

H Approximate Location of
4 Lewis and Clark Subdivision

MILE
[} 1 RELOMETRE

ARBIIRARY BOUNDARY STPANATING BPPER
ARD LOREE HILLIIDE AREAS FOR THE
FURPOSES GF THIS REPORT OHLY,

Figure 8. Upper Hillside Area (from Hydrology For Land-Use Planning: The Hillside Area, Anchorage,

Alaska, Larry L. Dearborn and William W. Barnwell, USGS Open File Report 75-105 in Cooperation with the Greater
Anchorage Area Borough.)

An average home in Anchorage uses approximately 450 gallons per day of water.
The MOA census data from 2013 for the Upper Hillside, the area code 99516
area, lists a population of 20,781. If we are to assume that an average house
contains four people, then we can assume that the area contains approximately
5195 houses. If 5195 homes use 450 gallons per day then the Upper Hillside area
would use 2,337,750 gallons per days of the available 10-16 million gallons. This
shows that availability of groundwater is not, at this time, an issue for the Upper
Hillside area. The Lewis and Clark subdivision will have approximately 30 houses
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or less. The daily water consumption for 30 houses at 450 gallons per house
equals 13,500 gallons per day. This is a fraction of the 10-16 million gallons per
day of available groundwater shown in Figure 9. We conclude that groundwater
recharge is abundant for the Lewis and Clark subdivision and surrounding
subdivisions.

One-hundred seventeen wells had available data regarding aquifer type for each
well. Figure 10 shows the most current static water elevations measured for each
well. Some are the measurement taken at the time of drilling and some are taken
at a later date, often when the property ownership was being transferred. The
results show that five separate aquifers likely exist in the area.

PORATION
HSPIRATION
2ol (03-05 md/s)

R
6‘

=
X

Figure 9. Water Budget of the Upper Hillside area containing the Lewis and Clark

project site. (from Hydrology For Land-Use Planning: The Hillside Area, Anchorage, Alaska, Larry L. Dearborn and
William W. Barnwell, USGS Open File Report 75-105)

Available well logs show 92 water wells are completed in consolidated rock
(bedrock) and twenty-five are competed in unconsolidated (sand and gravel)
aquifers. Figure 11 shows static water elevations at the time of drilling. These
water levels differentiate aquifers.
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Well yields for the 124 area wells show that 92 wells completed in bedrock have a
mean yield of 2.7 gpm (see Figure 12). More than 97.5% of the consolidated rock
wells produced more than 0.33 gallons per minute at the time of drilling. Figure
12 shows the well yield of all 124 wells, including the wells completed in
unconsolidated material. Average yield per well for 124 residential wells in an
approximate 2 mile area around Lewis and Clark subdivision that were
evaluated in this study is 5.1 gallons/minute.

A four bedroom house requires about a third of a gallon per minute without the
need for a holding tank. We conclude that adequate groundwater resources are
available for the Lewis and Clark Subdivision with a planned density of R-6 lots.

Most homes use less than 450 gallons per day, or 0.3 gallons per minute, while
most area wells produce more than 3 gallons per minute and, as Figure 12 shows,
the area bedrock aquifer is capable of producing as much as 20 gallons per
minute.

4.2 Well Installation and Aquifer Test Results at Lewis & Clark

Three wells were drilled on three contiguous lots in December of 2016 and
January of 2017. The contiguous lots were selected so that aquifer tests could
determine likely impacts to nearby wells. Well were spaced approximately 180
feet apart. These lots are typical of lots within the subdivision. Wells were drilled
to depths of 393, 256, and 236 feet below ground surface. These wells were
completed in bedrock. Figure 13 shows the locations of three wells installed at
Lewis and Clark. Initially, step tests were performed at each well to determine the
maximum rate at which each could be pumped for the 24 or 6 hour tests, without
causing rapid or significant drawdown to the observations wells. These
observation wells acted as proxy wells for neighboring wells.

The wells were also monitored for diurnal-antecedent water level fluctuations.
Well LCW-1 is an artesian flowing well and was constantly flowing during manual
observations taken several times during the January to February well drilling and
aquifer testing program. Only during pump testing of LCW-2 did the water level
fall temporarily below the top of the casing. Wells LCW-2 and LCW-3 were
instrumented with pressure transducers for one 24 hour period. Well LCW-2
showed 0.137 ft. (1.64 inches) of water level fluctuation while well LCW-3 showed
0.8 ft. (9.6 inches) of fluctuation. From past experience, these results were not
deemed great enough to affect the AqteSolv data evaluation of the aquifer pump
testing, and the dataset was therefore not modified before evaluating the results.

Aquifers were tested following ASTM standards. Two wells were tested with a 24~
hour continuous discharge test and one well was tested with a 6-hour continuous
discharge test. Each well was allowed to recover for the same duration as the
drawdown testing. Aquifer test results show that each well is capable of providing
adequate water supplies and that the impact to wells on adjacent lots will be
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insignificant. The basic well and aquifer test results and information for each well
are listed below.

LCW-1

¢ Total Depth (ft. top of casing) : 393

¢ Depth of Casing {ft. bgs) : 65
Depth to Bedrock (ft. bgs) :43 fractured/weathered — 62 fully consolidated
Static Water Level (ft. top of casing) : Flowing
Static Water Level Elevation (ft AMSL) :
Diurnal Antecedent Water Fluctuation {ft.): 0
Casing Height Above Ground Surface (ft.) : 2.0
Maximum Potential Yield (gpm) : 135
Drawdown at 200 Radial Feet (@3gpm/2Hrs.) (ft.): 0
e  Recovery After 6 Hours (ft.): 100%

LCW-2

Total Depth {ft. top of casing) : 256

Depth of Casing (ft. bgs) : 53

Depth to Bedrock (ft. bgs): 52

Static Water Level (ft. top of casing): 18.5

Static Water Level Elevation (ft. AMSL) :

Diurnal Antecedent Water Fluctuation (ft.) : 0.137
Casing Height Above Ground Surface (ft.): 2.6
Maximum Potential Yield {gpm) : 34

Drawdown at 200 Radial Feet (@3gpm/2Hrs.) (ft.): 5.1
e Recovery After 24 Hours {ft.): 100%

e Total Depth (ft. top of casing) : 236

e Depth of Casing (ft. bgs) :100

s Depth to Bedrock (ft. bgs) : 92

e  Static Water Level (ft. top of casing) : 55

e  Static Water Level Elevation (ft. AMSL)

s Diurnal Antecedent Water Fluctuation (ft.}: 0.8
Casing Height Above Ground Surface {ft.): 2.0
Maximum Potential Yield (gpm) : 9.5

Drawdown at 200 Radial Feet (@3gpm/2Hrs.) (ft.): 0
Recovery After 24 Hours (ft.) : 96%

The maximum potential yields listed above refers to the rate at which the well
could be continuously pumped before 100% of the available drawdown would be
reached. These test data show that abundant water is available for planned wells
in the Lewis and Clark subdivision. The average Anchorage household well
would need to be pumped at a rate of 0.31 gpm continuously, when equilibrating
this rate to the average daily household usage of 450 gallons/day. The maximum
rates listed for the wells above are therefore far above the range of expected
normal rates. They indicate that much more water is available than will ever
normally be used.
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For the Lewis and Clark subdivision, 200 lateral feet is the approximate distance
between planned wells on separate lots. That hydrogeological modeling of the
new wells show that the largest drawdown impact to a property 200 feet away
ranges between 0 and 3.08 feet when a well is pumped for up to three hours at 2
gallons per minute, a typical rate. The individual well data are listed below:

¢ Based on the aquifer test data for well LCW-1, pumping at 3 gpm for 2
hours will result in drawdown of 0.0 feet at a distance of 200 ft.

e Based on the aquifer test data for well LCW-2 pumping at 3 gpm for 2
hours will results in drawdown 3.08 ft. at a distance of 200 feet.

e Based on the aquifer test data for well LCW-3 pumping at 3 gpm for 2
hours will results in drawdown of 0.0 ft. at a distance of 200 feet.

Most wells in the Lewis and Clark Hillside area contain at least 200 feet of
available drawdown. A well 200 feet away from well LCW-2 would draw down
3.08 feet, which leaves 98.46% of the available water. The drawdown is
temporary and recharge begins as soon as pumping is discontinued. Pumping of
the other two wells would have no drawdown effect for wells 200 feet away.

Recharge rates as listed above show that all three wells attain 96% to 100%
recharge in the same amount of time or less time than they were pumped during
aquifer testing. Well LCW-3 (96%) is the only well that did not achieve 100%
recharge in the same time period as the pump test, and it is also the well with the
highest (0.8 feet) amount of normal daily water level fluctuation.

Based on static water level elevations of the three new wells and laboratory water
chemistry results (see Table 1), we conclude that at least two bedrock aquifers
exist beneath the Lewis and Clark subdivision. Further, based on observations
made during the aquifer testing procedures we conclude that partial connectivity
exists between all three wells. Wells LCW-2 and LCW-3 exhibit a higher degree of
connectivity than does LCW-1 to either of the other two wells.

5.0 ENVIRONMENTAL CONSIDERATIONS
5.1 Existing Contaminants

The proposed Lewis and Clark subdivision is an undeveloped forested parcel. Site
inspections by TERRASAT have found no potential contaminants or
environmental concerns that currently exist on the property. Potential
contaminants and environmental considerations that are commonly associated
with development are discussed below. A discussion of the potential for the Lewis
and Clark development to affect adjoining or nearby properties is included for
each topic of concern. The potential effect of potential contaminants on aquifers
that supply drinking water is discussed in section 5.2.5.
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5.1.1 Water Quality at Lewis and Clark

Water samples were collected from the three new wells drilled in January of 2017.
The samples were analyzed for Calcium, Iron, Manganese, Total Dissolved Solids
(TDS), and total Nitrogen by Nitrate-Nitrite. Table 1 lists the results of the water
sampling. Water quality from the three wells complies with primary drinking
water standards for the parameters tested. Iron and manganese exceeds the
secondary drinking water standards in some wells, based on desirability of
drinking water. Iron or manganese treatment could be employed to reduce these
metals from the water supply.

Table 1. Results of Water Sampling in January 2017

Sample Calcium Iron Manganese | TDS Nitrate-Nitrite-N
Collection (ug/L) (ug/L) (ug/L) (mg/L) (mg/L)
Date

ormeng Water NA NA NA NA 10
iSecondary
Drinking Water NA 300 50 500 NA
Standard
Well ID
LCW-1 1/31/17 27000 1330 57.3 246 1.12
LCW-2 1/25/17 54900 ND (@L-73.0) 4.67 286 1.83
LCW-3 1/30/17 43300 ND @t=78.0) 59.0 291 0.0378
NA refers to non-applicable items. ND refers to an analyte that was analyzed for but was not detected at a level
above the detection limit. Calcium is not a regulated or secondary parameter of water quality in Alaska. Secondary
Standards are not regulated by law but are used to suggest good or desirable water quality. DL=Detection Limit

5.2 Potential Contaminants

TERRASAT, Inc. considered potential contaminants that could be introduced to
the property as a result of development. Contaminants typically associated with
residential development include pesticides and herbicides, automotive wastes,
de-icing chemicals, nutrients, and bacteria and viruses.

5.2.1 Pesticides and Herbicides

Pesticides and herbicides are likely to be used in small quantities in residential
developments. Pesticide use in Anchorage is even less than other parts of the
country because we have fewer pests and a short growing season. Both pesticides
and herbicides have an affinity for carbon and, therefore, are not mobile in
carbon-rich environments. This reduces their capability for overland flow and
soil infiltration. This means that pesticides and herbicides will likely remain in
root mass, leaf mass, or within the root zone, where they will be trapped and
naturally degraded. In the Lewis and Clark development, large lawns or garden
areas are not likely to be created by the new owners as the large lot concept that is
planned retains most of the currently existing vegetation and trees. This will
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result in even lower amounts of pesticides and herbicides than an average
Anchorage home that is located in the bowl area.

5.2.2 Automotive Wastes

Several types of contaminants are commonly associated with automotive waste.
These include hydrocarbons (gasoline or diesel fuels, oils, grease etc.), metals
(lead, copper zinc, and cadmium), and antifreeze. These contaminants are
typically released to driveways and roadways and are transported in storm water.
Storm water in this development will be treated using grassy swales and bio-
filtering, will follow Best Management Practices, and will follow the Municipality
of Anchorage Storm Water Treatment Plan Review Guidance Manual. This type
of treatment is common in other Upper Hillside subdivisions, where the
Municipality of Anchorage’s Municipal Separate Storm Sewer System (MS4) does
not reach at this time.

The treated storm water will then be discharged into Rabbit Creek and eventually
to Cook Inlet as does all of Anchorage’s storm water. Stormwater monitoring in
other, higher-density subdivisions within the Municipality of Anchorage show
that contaminants from automotive waste seldom if ever reach major
conveyances. The amount of automotive waste transported in storm water is
expected to be minimal and insignificant.

5.2.3 De-Icing Chemicals
The Municipality of Anchorage uses Magnesium Chloride as an anti-icing and de-
icing agent on some roadways in Anchorage. Common de-icing chemicals used by
residents on walkways and driveways are sodium chloride and calcium chloride.
These chemicals may be applied in small quantities and would be significantly
diluted by melting snow and rainwater prior to entering the storm water outflow.
Low concentrations of de-icing chemicals will be removed with bio filtration.

5.2.4 Nutrients

Based on the ADEC Guidance Manual for Class A Public Water Systems and the
development plan for Lewis and Clark, we determined that the most likely
sources for nutrients would be leaking septic systems, lawn fertilizer, and animal
waste. The nutrients that could have the greatest impact on water quality are
nitrogen and phosphorus. The fate and transport of nitrogen is described in
section 5.3.2 below. Phosphorus, and phosphates, complex with calcium in soil
and become insoluble, thus they are less mobile than nitrates. Likewise, nutrients
will be filtered by soil or used by the lawns and will be taken up by plants or
immobilized within the root zone.

5.2.4.1 Septic Systems

Although there is little evidence of the water table aquifer being used to supply
drinking water in the general area, one does exist throughout the area. Septic
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systems and leach fields within the Lewis and Clark subdivision will be installed
above the shallow unconsolidated water table aquifer that exists there. The
shallow water table aquifer is distinctly different from the confined
unconsolidated or confined bedrock aquifers. The shallow water table aquifer is
likely recharged in part from bedrock fractures. The shallow water table is not a
known source of potable water for the surrounding community. Septic systems
within the Lewis and Clark subdivision will use advanced treatment systems. The
results are discussed in section 5.3. In summary, the shallow water table will be
protected from microorganisms and nitrates.

5.2.4.2 Lawn Fertilizer

The Lewis and Clark development includes large lots that are likely to remain
mostly forested with the original vegetation and small lawn space. Because of
this, we expect that the nitrate loading to the water table aquifer due to leachate
from lawn fertilizer and animal waste will be below laboratory detection limits.
The process of fertilizer fate and transport in soil explains why ground water in
the Upper Hillside area is not susceptible to nitrate contamination from lawn
fertilizer.

The lawn fertilizer often contains a soluble form of nitrogen known urea. Urea is
composed of carbon, oxygen, nitrogen and hydrogen. The urea is converted to
ammonia and carbon dioxide. Some of the ammonia is lost as gas to the
atmosphere. The remaining ammonia is converted to positively charged ions that
attach to negatively charges soil grains. Soil bacteria then convert the ions into
nitrate through a process called nitrification. The nitrogen, as nitrate, is now ain
a form that is useable by plants and soil microbes. Four main processes remove
nitrogen from the soil. Most nitrogen is bound in organic matter, is used by
plants, or is used by bacteria and released to the atmosphere as nitrogen gas. The
remaining nitrogen, as nitrate, that escapes the root and humic zones is available
to leach through the soil. The amount of nitrate available to leach through the
soil is reduced further as some of it is immobilized by organic sources below the
root zone. Tight soils that slow or prevent the infiltrations of water also prevent
the vertical migration of nitrate to the aquifer.

The minimum uptake of nitrogen by nine common grass species is 125
pounds/acre/year (Croste, 1997). The minimum uptake of nitrogen by the most
popular grass seed mix sold by Alaska Mill and Feed (Fescue and bluegrass) has a
minimum uptake of 158 pounds/acre/year and an average uptake rate of 211
pounds/acre/year. According to several university extension services, typical
nitrate application rates for urban lawn range from 43 to 174 pounds/acre/year.
Hillside Lawn and Snow, an Anchorage lawn maintenance company, reported
their normal nitrate application rate to be less than 70 pounds/acre/year. Alaska
Mill and Feed recommends applying nitrogen at a rate of 194 pounds/acre/year.
The average uptake rate is greater than the expected application rate of nitrate in
lawn fertilizer for a typical Anchorage lawn. Furthermore, some nitrate will be
immobilized by organic matter and some will be denitrified. This suggests that no
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nitrate added during lawn fertilization will be able to reach the water table
aquifer by leaching through soil in the root zone.

Several researchers have looked at nitrate leaching beneath urban lawns under
various conditions. Gold et al (1990) looked at nitrate leaching from residential
and agricultural land uses. He found that with an application rate of 218
pounds/acre/year only 4% of the applied nitrate leached in the first year of the
study. The second year of the study less than 1% leached through the top 8 inches
of the soil profile. Geron et al. (1993) looked at nitrogen leaching from seeded
and sodded turf-grass under different a fertilizer programs. Using an application
rate of 194.5 pounds/acre/year, he found that in the first year after establishment
26% and 28% leaches from seeded and sodded plots respectively. By the second
year of the study, leaching decreased to 3.5% and 11% respectively. He concluded
that “the results for the second year are more representative of a stable turf-grass
environment”. These studies demonstrate that even exceeding the
recommended/average application rate, nitrate leaching from lawn fertilizer
decreases rapidly as the sod/roots develop. A judiciously managed phased
approach to fertilization during lawn establishment will greatly reduce first year
nitrogen leaching.

5.2.5 Effect of Surface Contaminants on Water Supply Aquifers

The above descriptions of surface contaminant fate and transport show that most
contaminants will not reach the water table. Lawns and the use of fertilizers are
minimal on Anchorage R-6 zoned lots on most of the Upper Hillside. Pesticide
and herbicide use on R-6 zoned lots will likely be minimal and completely
insignificant. Thus, the limited use of these types of contaminants reduces the
risks of water table contamination to nearly zero. Natural vegetation and soil
microbes will further protect the upper water table aquifer.

Available well logs and data show that 92 water wells are completed in
consolidated rock (bedrock) and twenty-five are competed in unconsolidated
(sand and gravel) aquifers. Based on well static water elevations, at least five
separate aquifers are being used to supply water to area wells. These do not
include the water table aquifer. High static water levels in the surrounding
subdivisions suggest the dominant recharge of the water table aquifer is from
water migrating upward from rock fractures.

5.3 Nitrate Fate and Transport Modeling

5.3.1 ATS Systems

The Lewis and Clark development plans to use Advanced Treatment Systems
(ATS) for the septic systems on all lots. These systems significantly reduce nitrate
effluent using a filter media and biodegradation processes. The filter media
reduces virus and bacteria outflow by 99% more than conventional systems. The
likelihood of leachate migrating offsite is extremely low to non-existent. The
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more relevant concern is migration within the Lewis and Clark development,
specifically to water well aquifers on downgradient lots.

Nitrates from septic systems, as with other compounds, have distinct migration
characteristics depending on the media and physical conditions through which it
passes. TERRASAT used analytical mathematical modeling techniques to
determine the distances and rates at which nitrates are likely to move through the
soils at the proposed sites. Of particular concern are water well distances from
nitrate sources. Surface water, such as Rabbit Creek, were also considered in the
modeling process.

5.3.2 Nitrate Fate and Transport

TERRASAT evaluated existing percolation test results, surface topography, water
well logs, distances to property boundaries, and distances to active drainages.
Sixteen water well logs from surrounding subdivisions provided the basis to
determine the thickness of the shallow water table aquifer. We created two
appropriate mathematical models to evaluate the fate and transport of nitrogen
from the proposed advanced nitrate reducing septic systems. We modeled total
nitrogen, which includes nitrates. We found that nitrogen, at the local creek, 430
feet away from the nearest lot, would be less than 0.07 mg / liter. This model
assumes that no biological processes denitrify the nitrate between the source and
the receptor, in this case Rabbit Creek. Denitrification does occur in aquifers,
breaking down the nitrate molecule into nitrogen gas and oxygen. Denitrification
by heterotrophic bacteria will occur, with published removal rates in excess of
0.01 mg per liter per day and as much as 0.44 m/1 per day. Travel time from the
nearest leach field to Rabbit Creek is over 112 days. That means at least I
milligram/liter of nitrogen will be denitrified, converted to nitrogen gas, before it
reached the creek. Therefore, we conclude that measurable nitrates will not reach
Rabbit Creek from septic systems within the Lewis and Clark subdivision.
Appendix B contains the worksheets and results of the nitrate fate and transport
model.

TERRASAT concludes that septic nitrate migration to other properties or to
Rabbit Creek is highly unlikely, based on modeling results, the use of ATS
systems, and taking into consideration the topographic slopes of the Lewis and
Clark property.

5.4 Bacteria and Pathogen Removal Modeling

TERRASAT considered the potential migration of five different pathogenic
bacteria from a proposed leach field. The bacteria are:

E. Coli bacteria
Enterococci bacteria

Fecal streptococci bacteria
Salmonella bacteria
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e Shingella bacteria

Bacteria and viruses are primarily removed from ground water by the process of
attachment and deactivation, where attachment (think straining) is the dominant
process. The Manual of Design for Slow Sand Filtration (1999) states that 97% of
coliform bacteria are removed within the first meter (approximately 3 feet) of
sand filtration beneath a leach field. More recent studies (Morales, et al, 2014)
found removal rates of 99.99% removal of bacteria and 99.99% removal of
viruses for drinking water (Predicting Attenuation of Viruses During Percolation
in Soils, August, 2002)

These studies suggest that more than 99.99% pathogenic organism are removed
from septic leachate before the effluent reaches groundwater. Ignoring the
primary attachment process, we calculate that 99% E. Coli bacteria that could
reach groundwater will be deactivated within 51 feet of the leach field. We
conclude that the MOA separation distance of 100 feet from a leach field to a
domestic water well is much more than adequate. We also conclude that
pathogenic organisms will be deactivated before they can reach a lot boundary.

In conclusion, the MOA separation distance of 100 feet from a leach field to
domestic water well is adequate in this subdivision and the local stream is also
protected. Most lots are at least 1,000 feet from the stream and the closest lot is
more than 430 feet (leach field) to the stream. Appendix B contains the
deactivation models for bacteria and pathogens.

6.0 AERIAL PHOTOGRAPHIC EVALUATION OF TERRAIN

TERRASAT evaluated aerial photographs of the area to interpret site drainage
and topography.

6.1 Surface Drainage

Surface drainage of the Lewis and Clark parcel is currently overland in an
approximate southwestern direction as is moves downgradient toward one of the
branches of Rabbit Creek. This was also verified by onsite inspections. A historic
segment of Rabbit Creek was discovered that existed along the eastern border
area of the parcel. Figure 7 shows this segment. This was verified by investigating
older maps and documents and TERRASAT found that this segment was likely
changed when Canyon Road was constructed.

6.2 Site Topography

Lewis and Clark subdivision is situated in a low point topographically compared
to properties northeast and east of it. Some properties to the northwest lie cross
gradient (on the approximate same elevations) as portions of Lewis and Clark. A
very small portions of land to the southwest lies downgradient of the property of
interest. Finally, while no land is developed in that area, the land directly south of
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Lewis and Clark is downgradient of the development. Rabbit Creek prevents
surface flow from moving south beyond Rabbit Creek as is accepts any runoff
from up-gradient areas.

Figure 5 shows this relationship.

7.0 CONCLUSIONS

TERRASAT was concerned about the sufficiency of groundwater to support the
Lewis and Clark subdivision. We were also concerned about what impact water
wells would have on the new subdivision and on the surrounding neighboring
water wells. We found that more than 10 million gallons per day of groundwater
flows through this area of the south Anchorage hillside, far in excess of what the
existing community uses. We found that groundwater recharge is from several
watersheds south and east of this proposed development. TERRASAT concludes
that recharge is expected to remain abundant and far in excess of the demands of
residential use.

Available water well logs and a statistical analysis show that the community
within a half mile of the Lewis and Clark subdivision exploits groundwater from
at least five different aquifers. Recharge for these aquifers are up-gradient from
the Lewis and Clark subdivision. Therefore, TERRASAT also concludes that,
drinking water quality is expected to remain unaffected by the new land
development.

Based on static water level elevations of the three new wells and water chemistry
laboratory results we conclude that at least two bedrock aquifers exist beneath
the Lewis and Clark subdivision. Further, based on observations made during the
aquifer testing procedures we conclude that partial connectivity exists between
the three wells. Wells LCW-2 and LCW-3 exhibit a higher degree of connectivity
than does LCW-1 to either of the other two wells.

Test data shows that maximum well yield is in the range of 7.4 gpm to 135 gpm
for the three water wells recently completed. Wells in this subdivision are
expected to use an average of 0.31 gallons per minute. We predict that the
drawdown 200 feet away will be up to 3.08 feet, an insufficient amount to impact
the neighboring lots. Recharge is expected to be complete within minutes to
several hours after the pumps are off, meaning the small, insignificant impact will
only last for several minutes. Therefore, we conclude that impact to wells on
adjacent lots will be insignificant.

TERRASAT evaluated the concern that other nearby subdivisions have a
significant nitrate problem in their aquifers. Two reports about nitrates exist for
this area. Both reports state that nitrate levels are low and are not concerning.
TERRASAT evaluated newer data from the Municipality of Anchorage. We found
low levels of nitrate exist and conclude that the newer data is consistent with the
previous reports. We found that nitrate concentrations increased in some
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subdivisions and decreased in others. We further conclude that rates of increase
are low and consistent with past information.

TERRASAT also evaluated the vulnerability of Rabbit Creek from development of
the subdivision. Several community members expressed concern that nitrates
from septic systems could have a negative impact to the water quality of the
creek. We conducted mathematical modeling to evaluate the fate and transport
of nitrates from proposed septic systems. Specifically, we modeled the septic
system that would be closest to the creek. The results show that in a worst-case
scenario, nitrate would reach the creek at a concentration of 0.07 milligrams per
liter. However, this assumes that no denitrification occurs. Denitrification by
heterotrophic bacteria will occur, with published removal rates? in excess of 0.01
mg per liter per day and as much as 0.44 mg/l. Travel time from the nearest
leach field to Rabbit Creek is over 112 days. That means at least 1 milligram/liter
of nitrogen will be denitrified, converted to nitrogen gas, before it reaches the
creek. Therefore, we conclude that measurable nitrates will not reach Rabbit
Creek from septic systems within the Lewis and Clark subdivision.

TERRASAT investigated the concern of several community members that nitrates
from the Lewis and Clark subdivision could impact their water supply. Soils
within the Lewis and Clark subdivision will, for the most part, support
conventional septic systems. However, as good citizens and protectors of the
environment, the developers are proposing to use advanced nitrate reducing
septic treatment systems, reducing nitrate output by a factor of three from
conventional systems. The ultimate fate of the nitrates after leaving the leach
field is that they will ultimately reach the upper water table. In the upper water
table, heterotrophic bacteria will denitrify the nitrates into nitrogen gas and
nitrous oxide gas. We modeled nitrate migration to the nearest lot line in the
water table. Nitrate concentrations will be less than 0.1 mg per liter at the lot
boundary, minus the amount removed by denitrification, which could easily be
0.5 mg per liter. TERRASAT concludes therefore that nitrates will not likely
reach an adjacent lot.

TERRASAT examined other potential impacts to the environment, such as
stormwater runoff towards Rabbit Creek, pesticide use and the existence of
wetlands. This low-density land development is expected to protect the natural
resources and surrounding communities. We conclude that the preservation of
the existing wetlands will allow the distinct existing biological communities to
continue their function of treating stormwater and protecting Rabbit Creek water

quality.

! Morales Parra, Ivan, “Modeling Onsite Wastewater Treatment System Contaminants in Current and
Climate Changing Conditions” (2015). Open Access Dissertations. Paper 376. pgll8.
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Please contact us at (907) 344-9370 if you have any questions or would like
further information.

Prepared By: Approved By:
e g D S/d g
Cali Swatlowski (for Steven Smith) Dan Young
Project Environmental Scientist Principal,
CPG, #7811
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SOILS SUMMARY

Lewis & Clark Subdivision is planned for the Upper De Armoun area. The proposed subdivision is
surrounded by developed subdivisions. These surrounding subdivisions utilize on-site water wells
and septic systems. Lewis and Clark Subdivision will also utilize on-site systems.

At least four major Quaternary glaciations are recognized in the Upper Cook Inlet area. The
bordering mountains still retain extensive icecaps and alpine glaciers. The proposed Lewis &
Clark Subdivision soil was derived from these glacial moraines. The soil for this general area was
deposited by these glacial events. The surrounding subdivisions have similar soil. The Lewis &
Clark Subdivision will have the largest lots in the area; the least density.

A large number of test holes have been completed the past several years within the proposed
subdivision. Test holes were completed in the fall of 2016. Recent test hole logs are included in
this soils report, as well as previous test holes. A location map for these test holes is included at the
end of the report.

The soils in Lewis & Clark Subdivision have generally been found to be consistent with the soils in
the surrounding subdivisions. The soils were placed as glacial till, and are predominately sand,
silty sand, silts, and gravel. Bedrock was not encountered in the test holes. Groundwater is not an
issue; all the test holes have adequate separation to groundwater. Most test holes exhibited no
groundwater.

Drainages have been mapped for the subdivision. Drainages consist of small rills and seeps,
associated with riparian vegetation. Several test holes required relocation after interference from
these surface seeps.

The soils logs in this report have been found to be consistent with MOA requirements for on-site
systems. We are prepared to complete additional drawings demonstrating that each lot has the
prescribed area for on-site systems.



In order to satisfy the requirements set forth in MOA 21.04.b, a soil boring or tests pit has
been provided to a minimum depth of 16 feet for each lot. A summary is provided in the
table below.

Lot No. Boring / Test Pit No. Depth Depth to Bedrock
1 B-2 (NGE) 16'-0" Not Encountered
2 TH-25 (GEG) 16-0" Not Encountered
3 TH-24 (GEG) 16'-0" Not Encountered
4 W-3 (MWD) 233'-0" 100 ft BGS
5 W-2 (MWD) 257'-0" 55 ft BGS (Fractured)
6 W-1 {MWD) 407'-0" 60 ft BGS (Fractured)

7 TH-27 (GEG) 16'-0" Not Encountered
8 TH-32 (GEG) 16'-Q" Not Encountered
9 TH-17 (GEG) 16'-0" Not Encountered
10 B-4 (NGE) 16'-6" Not Encountered
11 TH-16 (GEG) 16'-0" Not Encountered
12 B-8 (NGE) 30'-9" Not Encountered
13 B-7 (NGE) 31-3" Not Encountered
14 TH-5 (GEG) 160" Not Encountered
15 TH-6 (GEG) 16'-Q" Not Encountered
16 B-6 (NGE) 16'-0" Not Encountered
17 TH-9 (NE) 16'-0" Not Encountered
18 TH-12 {GEG) 16'-0" Not Encountered
19 TH-13 (GEG) 16-Q" Not Encountered
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! | SOILS LOG - PERCOLATION TEST

I,
RTHRIM — Date Performed: 8/10/18

ENGINEERING

Performed For: Todd Brownson

Legal Description: Lewis & Clark S/D, Lot 1 K"'/O loT /
BEPTH
TEET TH. Location: See Location Map
1 7 Organic :
2
3 SM/ML
4 Silty Sand & Silt
S w/Gravel
6 Groundwater? No
7 Depth -=
8 Denser Water Depth
9 After Monitoring._11’  Dater 9/6/18
10 - # |Date |Gross Time Net Time| Depth Net Drop
11 - 1 8/19 0 - = -
12 -~ 2 |8/19 30 30 min, 6" 47
13 - 3 [8/19 32 - 27 —-
14 - 4 |8/19 62 30 min, 6" 4’
15 - 5 |8/19 65 - 2r -~
16 - & |8/19 95 30 min. 6* 47
17 -
18 -
19 -
20 -
21 - Percolation Rote 7.5 nin./inch Perc Hole Diometer 67

Test Run Between 2’ and 3’
Commentsi_Presoaked.
Performed By NorthRin Fng,  1_S /o CERTIFY THAT THIS TEST WaS
Performed in Accordance with m’l—State/Municipal Guidelines in Effect
ON THIS DATE. DATE: 8/19/18

e e et e ey s ....«-....A...‘..._.“,_.H.._.-...-_...._._w_.;

TESTHOLE LOG | |
GEOTECHNICAL TH27
F ILEWIS & CLARK S/D |

LOT 1 o ;"*‘%’Mﬂm

| NORTHRIM 4
| ENGINEERING

PO Box 770724

: Eagle River, Alaska 99577
: 907.694.7028




Northem Geotechnical Engineering Inc. R A
d.b.a. Terra Firma Testing EXPLO T|0N B—2
11301 Olive Lane ,
Anchorage, AK 99515 2-)0 (loT /
Telephone: 907-344-5934
F 907-344-5993
ax 807-344-599 PAGE 1 OF 4
NGE-TFT PROJECT NAME:_Lewis & Clark Subdivision NGE-TFT PROJECT NUMBER: _4865-17
PROJECT LOCATION: _Anchorage, AK EXPLORATION CONTRACTOR:_Discovery Drilling, Inc.
EXPLORATION EQUIPMENT: _Track-mounted CME 75 EXPLORATION METHOD: _Hollow Stem Auger w/ NWJ Rods
SAMPLING METHOD: _Modifled Spiit-spoon w/ 3401b autchammer LOGGED BY: _A. Smith
DATEITIME STARTED:_11/1/2017 ® 1:15:00 PM DATE/TIME COMPLETED: _11/1/2017_@ 2:45:00 PM
EXPLORATION LOCATION: N/A GROUND ELEVATION: __Approx. 1126 ft above msl
Y/ GROUNDWATER (ATD):__None observed Y GROUNDWATER (11/3/2017): _15.1 ft bas (May nol be representative)
EXPLORATION COMPLETION: See comments below WEATHER CONDITIONS: _Sunny, calm, 36°F
befow E s & Tl w »
5 2 2| S| 2 5 =
= _IE (o fERRREREE a 43
o &5 O MATERIAL DESCRIPTION ML E Y a3 1y REMARKS/NOTES |
g é = i M o) [=] Z [+ s<
O o 2 Lol o D
5 ZIad ‘&J U-. S
(4]
4]
e SURFICIAL DRGANIC DEPOSITS, consist of a mixture of grasses, St} 20 1 | 47 4 1
4l kleaf litter, root masses, peat, and organic sit [ 4 MG __S; 1.0% ]
" Hf| | COLLUVIAL DEPOSITS, SILTY SAND WITH GRAVEL (SM), 6 22.2% gravel, - |
A loose, tannish gray, damp, gravel up to 2° in diameter 42'_10/"0 sand, i1
- " 35.7%silt ERn
NN
i _: (\ GLAC{AL TILl: DEPOSITS, SILTY GRAVEL WITH SAND (GM), 821 18 lé 11 52 e
ol very stiff, tannish gray, damp 2 MC=10.7%
LD
- Hd N
G
5 >(.
S 83} 15 4 16
)c 0 10 83
. P 9 MC = 9.0%
b 41.0% gravel,
40 28.5% sand,
- - 30.8% sit
| K P0.02 = 25.4%
) S41 161 4 | 18 FC=F3
- 40 9 S4
() 10 MC = 19.5%
LD
TN
q
D )(_
P O\ S5 11| 9 | A yilly
A 50 S5 s efusal
B _)o 3 MC = 20.9% ampler refusal on 4 :
LKD) cobble boulder at L
40 approx. 10.756ftbgs. K] TG
- T Increased dril chatter [YJ-1\3
b O\ from approx. N’
SR 10.75-11.5 ft bgs. -5
)(> N 4.4
. .p C) L.y
'\ 4]
15 ):f' H
190 ] -3
k| X S6] 16 | 26 | NIA
40 50 S6
MC = 8.7%
Bottom of borehole at 16.0 ft bgs. 2 Sampler refusal on
Set 1" PVC casing to BOH. Hand slotted casing from 11-16 ft cobble boulder at
bgs. Backfilled annulus with pea grave! from 11-16 ft bgs, approx. 16 ft bgs.
cuttings to 3 ft bgs, then bentonite chips to ground surface.
Hydrated chips to form seal.
Always refer to our compiete geotechnical report for this project for a more detailed explanation of the subsurface (Continued Next Page)

conditions at the project site and how they may affect any existing and/or prospactive praject site development.
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DEETY » : \_ aweast®
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8 - } il 152018
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3 ig(‘ BRDF AN poe o = T
14—
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1 PATE  READING| i’ | it | READING | (IMCHES)
o - x| 1B2015 t 239 - ’ & -
g 2 300 5 §-30° s
13— o 3 200 - 5 - ;
& 4 335 s 53 L
14 3 ES 5 3:39 - 8" -
-~ S 2:00 3 535 "
o ‘F
R i
T
1§ -
o PERLLLATION RATE 120 FURLINCH)  PERC HOUE (8 B (MOHES)
TEST RUN BETWEES &8 FT a&Nn 5 FT.
25 A FOLR HOLR PRESOMK WAS PERFORMED: M ¥ES  [Jwo
* et WOGGED Sy ROBCRPREMLODY BAYS  SERCOLATHWN TEST PERFORMED v DAVID SARRESS
LLOENTS, _PERCOLATION READINGS ARE WITHIN 1748 OF INeH
FERPORMED BY GEG, Lid i, JEFFREY A GARNESS, CERTIFY THAT THIS WAS Pas R N ACCORDANCE
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DEPTH prrmeminy , : Mracaent
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1 PAGEZOF 2
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1§ gjl i i i
M‘*‘;— ~~~~~~~~~~~~~ «..;
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}
- ; 1 ST
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B e S PR HOUR PRESOAR WAS PERIGRMED BEes  [eo
S35 LOEIEC BY SEF PAGE 1OF 2 FERLOUATION TEST BESFOUMED 0. ANDSEW GRAY

COMMENTS: . PERCOLATION READINGS ARE WITHIN 1115 OF INGH,

PERFURMED BY GES, L1, 1, JEFFREY A GARNESS, CERTIFY THAT THIS WAS F’&'Eﬂ?ﬁ&!&a ¥ ACLORDANCE
PATH ALL STATE AND MUNICIPAL GUIDELINES iN EFFECT O THISDATE: f S iafis
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Fiy i
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]: 6 | 403 30 5 ri
55 - i __7[
|
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| SOILS 1gg - PERCOLATION TEST
RTHRIM m

EM@\\LNEERING

Per?ormeo{ For: Todd Brownson

.3 SM/ML
4 Silty Sand & Si¢
S w/Gravel '
6 Groundwater? No
7 Depth -
8 Denser Water Depth
9 Af ter Moni‘tor‘in.NOhe Bate: 10/14/1¢
18 -
11 -
12 -~
13 -
14 -
15 -~
16 -
17 -~
18 -
19 -
20 ~
21 ~ Percolation Rate 15 min/inch  Pepc Hole Diometer g-
Test Run Between 47 and 5’ :
Comments: :
Performeqd By Nar thRim Eng. I CERTIFY THAT THIS TEST was
Performed in Accordonce with S‘tote/Municipal Guidelines jn Effect
ON THIS DATE. DpaTE: 10/22/16
D LT EELD T B e e ——
| T8, | TESTHOLE Loc |
NOR THR/ j ;
ENGINEERING I TH4

gé GEOTECHNICAL

: PO Bos 270724
- Eagle River, Alaska 99577
. 907.694, 7028
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(LOT 4 [ 10/22/10 [ oe 2¢
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M-w Drilling, Inc.

+P.0. Box 110389¢Anchomge, AK 995114
+907-345-4000 907-345-3287 Faxe

JobNo. 18427

GROUNDWATER WELL LOG

Well Owner: _Big Country Enterprises, LLe o Use of Weli: _Domestic Exploration -
Legal Description:

Lewis & Clark Subdivision, Upper De Aroum Ro Road, An Anchorage Alaska

=OWS: 149°43'4.66" W - 6196 263" N Ereuation 187sL \w/~ R-10 Lo

CONSTRUGTION

Dritt Methad:  Air Rotary Hole Size: & Hols Depth: o3z
Casing Slze: & Casedio: 100 Material: "AB3B Stea] Wall: 03507 B

e e —— g g e e e, B

Well Completion: Openend Screen — Porforated Method:

Screen/Perforation description: _None T
B

Grout Notes: (2)Sar‘k(s) of Bentonite T
Well Development 7 Burge -~ 3RS T T T

Well Disinfected: IT"WW“M'%?WM" T

Yieldtestat 5 Gpmfgr —24 _ hoursiwith Fg . Of drawdown (0D} from static Tevel(SWi),

Method: _Submersible Pump i — Static Water L:evet (SWL): s —

StartDate: 150546 ~ Gompletion Date:  19.09.1 ——

Test Pump Date: 1/28-1725737 . Final Pump Ingtap Date: ——

WEL LOG

Depth ;? fest from top } Details of fo:mat;cns penetrated, size of material, co!or and mxsceilaneous details, [
I__  casing. { ;

S el —

0 ] Casing Stick Up Up

2 | Top Organics~ Frozen " -
P4 TG 52 Smaﬂ Gravel: Siity, Sandy, Inter”
B2 To 7% GravenySand Bamp =~ -
|72 o ey !Sandy 5 Graveﬁy e L B
1100 10 “iEp }Bedrock Grey to Black, Sskstone/iv!udstone  Argillite’
150 T 207 | Water Seaps i in Sporad;c Fractures e
| 207 1o 213 'WaterSa_aps =5 GPM |

213 o 555 Bedrock AR e

—— e et b PR S

o
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3 3 &
s et vt ey e
i
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Brif Methog:
Casing Size:

Well Completion:

M-w Drilling, Ine.

+P.0, Box 110389 Anchorage, AK 99534 +
+907-345-4000 4 807-345-3287 Faxs

Job No, 16-127

Well Owner; Big Country Enterpnses e
Legal Peseription:

_Air Rotary — Hole Size; Hole Depin: sr
6 . C8S8d 0l BE5T paroriar 538 Stes —— Wail: _0.355%

Openeng Screen Perforated Method:

QROUNDWATER WELL LoG

Use of Well: _DBomestic > Exploration N

S — o ey

Lewis & Clari Subdivision, Ugper b ArmoUn Roag, Anchorage, Alaska ™

LOW-2: 149°43 0.gp= 16’ 272" N Elevation : 12060 &1 . _B-)O LoT /

iy e e,

CONSTRUGT TION

6:

— B

Screen/Perforation deseription: _None o
Grout Notes: (3]

Well Developm
Well Digi

Yield

Method: Subm

Start

nfected:
testat

Dater

Test Pump Date:

r Emm;‘f‘” ““’“‘N“*”‘“‘W““N‘“‘“‘"‘M .
of caslng.
t

To'"“

dmersible Pump St tic Water Levef 8w,

3 A Casmg Stick Up

(3 )m B ———— T

2 M~N~“m‘\m\“~m.w,~_h__
ant; A;r Surge -~ 5 HRS

g iethod: TTTTTT——— e
10 GPMfor 4 hour( S)with 51, L4 or drawdown [ DD} from statxc levelSWLJ,

-~——..._.__________...__.___

S ———————— e, e

T 16 Completion Date: 12.16.1
e 121616 e
1/24 25/17 Final Pump Instzit Date

WELL LOG

I Details of formations Penetrated, size of material, color ang miscellanegus details, j
i -NM w-——-~~—-~—-{'

g Top Orgamcs Frozen

Sandy Grave]

i

i

,f

- e e EOR T e . !
i

|

55 SmaiGravel QngSandy Hardpan
10 .LOO Bedrack: ¢ Grey Biack, Sntstcne Argﬂhte Smaii Seap in Sporadxc Fractures

f"_TG“ 178 fFractures 431{{\40_ |
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[ !:: SOILS LOG - PERCOLATION TEST
i} T}-Jr{—% 5 . 5 |
EY\QINEERING ate Performed: 9/14/16

Performed For: Todd Brownson

Legal Description: Lewis & Clark S/D, Lot - Revised £~ Loy ¢

DEPTH
(FEED

TH. Location: See Loca“tion Map

1

2 Organic

3 SM/ML

4 Silty Sand & Silt

S w/Gravel

& Groundwater? No

7 Depth =

8 - Denser Water Depth .

9 - After Moni*toring.&_o_ng Date: 10/14/16

10 - # |Date |Gross Time Net Time Depfh Net Drop
11 - 1 ]9/14 0 - 2" -
12 - 2 19/14 30 30 min. 45 2.3"
13 - 3 |9/14 32 - 27 -
14 - 4 19/14 62 30 min, 4,57 e.9"
15 - 5 |9/14 65 - 2* -
16 - 6 |9/14 a5 30 min. 4,5 2.3"
17 -

18 -~

19 -

20 -

21 - Percolotion Rote 12 min/inch Perc Hole Diameter 67

Test Run Between 4/ and 5’
Commentsi_Presnaked
Performed By NorthRim Fng. 1_8N -/ CERTIFY THAT THIS TEST was
Performed in Accordance with WS'ta“te/Mumcipal Guidelines in Effect
DN THIS DATE. DATE: 10/22/16

[ ‘\\\\“ . ;
o F AL ;
NORTHR A8 | TESTHOLE LoG -
ENGINEERING FEX-42SHA X, i GEDTECHNICAL i !
PO Box 770724 U s g e;” - a

| Eagle River, Alaska 99577 X - ‘éﬂ' LEWIS & C L ARK S/D L ,h_

f 807.694. 7028 0/82/16~ Sater
; [LOT 6 | Tos22/10 [ “of 26




g

25719 50" Medium Gra

.30 T080 TSy, Gravel, Hardpan ~

M-W Drilling, Inc.

+P.0. Box 110389+ Anchorage, AK 99511+
+807-345-4000 + 907-345-3 287 Fax+

GROUNDWATER WELL LOG

Well Owner:  Big Country Enterprises, LLG Use of Well:  Domastic Expioration
Legal Description: _

Job No. 16427

Lewis & Clark Subdivision, Upper De Armetin Hoad, Anchorage, Alasks
HOW1: 149° 42 58.98" W - 61°6° 120" N Elevation » 1400 &, wW-l,  R-io

ONSTRUGTIO

Drill Method:  air Rotary Hole Size: & . HoleDepth: 407
Casing Size: &~ Cased to: 654"  Material: AB3E Steal Wall: 0.250°

Well Completion: Openend %  Sorean Porforated  Mathed:
Screen/Perforation description:

Grout Nofes: (3 } Sack(s) Ofé%ﬁ&ﬁl?g T
Well Development  Afr Surge = 7 5 iRg———————
Well Disinfected: N Method: . o e
Yield test st 2 GPM for 6 hour(s) with 2 , of drawdown (DD} from static level(SWL).
Method: _Submersibie Pump - ____ Static Water Leve! {(SWL): _+ = Flowing o
121615 B L04-17 -Christmas T
Start Date: Completion Date:  Shutdown
Test Pump Date: 1-31-17 ~ Final Purnp install Date:

WELL LOG
of casing i Detaifs of formations penstraied, size of material, color and miscellaneoys details,

‘3 -2 | CoshESHGKUp R
2 1o 57 Gravelly Sand; Silty

5 T0 35" Silty with Hardpari T
vel: Damp, Sandy T "

e it 4 e e

Depth In feet from top |

60 Tt e Weathered”?racturedBedrock T

62 10 467 | Bedrock: Grey, Black Siftstore/Mudstone Argiliite, Few Séaps in
Fractures

- P '—Té tme s e b,
- _.I:O,* s o

1
¥
H . : ‘ : >
H : : . : . i H H
e R S N e
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ARNESS ENGINEERING GRGUR Ltd |/

LEBAL GESCRIPTION. __LEWIS AND CLARK 51 {PROPOSED . LOT 27, K“ZO LoT /7

CW!L & ENVIRONMENTAL ENGINEERS

TR ERRPORE Bl L s anigEasE AISICT PO 1R TIEATS B fimy m.x,wwwa-; YTt g

@mﬁﬂl,

FERe *T"‘*'*ED FOR: B0 COUNTRY ENTERPRISES. 110+ 5¢ Soup DATE.__ oy ‘.
: "lluwt‘
3 OFGANICS { TESTHOLE #27 | N
LUASSPICATIONS [ _SITEPLAN
GM TG ML 48%W === nng
o SF T e
'S i fion v e N
4 H (SMEARING ) 6 {IMTa RS
Stk d S ‘ P %Q
£~ eantlon 72 ENE %{‘
St L4 ,"IJ; O (}Q
& — s 5 0‘5‘
f ? L5
™ BEFTI TO o
GROUNDWATER | DATE Q'.@?‘
2 A BRY 1842015 @
bRY 111512015 i
] : R
° ‘ ML DRY ANT015
. W SgHE
10 ——1 C 3fs 'El
f DATE L‘gg;@i‘»‘m CLOCK | N2T TidE WATER LEVEL| NET pROP
" LT ] ganagtes) READING | (CHES)
x| wems 1 22 & -
12 — z 4 ) ) d
ﬁ?j K ; X 5-3M” 174
33 = @ 8 25 | - -
i 3 @ m o o
- | storren Reaonas {
- )
1§ —
5 et § 7
. |
i
85— }
19 PERCILATION RATE ~2B20 L YNUANCHS  PERC, Mok Dl 8 (INEHER)
; TEST RUN IF *WESN 5 T a0 & £
. 4 FOUR +GUR PRESSAR WAS PERFDE: 8B v [T mo
w2 By: _ROBCAMPBELLIODY MAUS  pracgsarion TEST PERFGRMED By DAVID BARNESS

_PEECOLATION READING 58 ARE WIiTHIN 315 OF INCH.

FE :” ORMED 8Y GES, Lay. 1, JEFFREY A GARNESS, CERTIFY THAT THIS WAS PERFCRMED I ACCORDANGE

ALY STATE AND MUNICIPAL GOIDEUINES 1N EFFEQT ON THIS DATE:




S fﬁ;’"/; f;%g;&zv*ﬁ
GARNESS ENGINEERING ROUP Ltd AL

'waun “u
CIVIL. & ENVIRONME WﬁLENG?HEERS

TR E fdikvgen FI3E 3 amdaMray «ur:t"‘:‘-r’qm* m(m'x« RCAE T AP Rty i3 mmwx:n

AR-19 10T T

LEGAL DESCRIPTION: & —LEWIS AND CLARK S (PROPOS - 10T :.7,
PERFORMED FOR: 146 Courtny ENTERPHISES 110 15 tmmup DATE: | SEE 2a0m 4 Lrz
DEPTH prrmmmem, p— 4
fleet} ’f TEST HOLE 97
, 1 i | PAGE 2 OF 7 ]
| | | SOI CLASSIFICATIONS SITE PLAN
& ] g Feeeempmey L
; R Lt 5] i R
3 f * ‘% Gp i HQ<
;‘ M BOM [ _/’ 7 sul
4 e 4 d Gt': ! : 2 {}i»
¥ 4 i i)
! ! : B T e
s =z | SERKY i Rt
; g | HEsM {750 e
‘ £ - q; »"‘,..
B RO ATER f 9ATE
| e o
; Wigs: & g i QE.V ;
| of & L]
{ o T~ ; H
1 O DATE zr-.~-§“;3,*¢G; L J‘:-"
L i O
ey eron .
| 12 TN pead UL 22 LT N | ;
| - 2l | il
N & Y
Ty I P
B uj i .
; " -_3‘ - o ] s
l I * N % S S S
! T3 } s
: R T [ v
</ S S
oo | ]
; 15 ”"3 f g
g 17— | ! i ]
: ; T : ; »
E! i i i : H : o b
" JS O R O B P
- _« PRECDL ATION RATE 4z (Rt /iy P"!?“ HRE Dia, R ¢ .
i I,’ TEST AL BETWES N —2 __FTR 3 7
I PO HGR PRESOBS wah PEREGRMED. R vos Eno
BOWE L OGGED 8- SEEPAGE 10F ¢ v PERCDLATICH TEST pimsg FolMEn gy, Rog CAPRELL '
e 3 TP ENTS, PER%&»ION&E&G&:@WWM& 1716 OF PsH. e
PERFORIED BY GEG, L. | Erenay A GARNESS, CEATIEY THAT THIS wAS PEﬁ*’ ORMED 4 Aﬁc&%mc:: .
W ALL STATE AND MUNICHBAL GUIBELINES I EFFELT ON THis DATS: Ffagie J
N




YA et e e s

- P e e

i T e A,
. . ) L *":«v:.,“,ﬂ 7 .“"4,’\9',“‘
SARNESS ENCINTEDR TN ¢ FE Lol ¥y
GARNESS ENGINEERING GROUP, Lid R
- swemnt more oo L VIL & ENVIRONMENTAL ENGINEERS A ;‘/:.fg-\;f‘_/ »
e r NGNH AL BT e T RTY Y W e bt X B30 T HRTTAY s diinpatiostsig vy :""M‘»}“ N .?L ‘22';5':
"%.‘;‘ 3 Jc.’fmyﬂ}{samfgss :3 &‘3" :
: 0t CEg85y S8
WAL DESCRIETION ___LEWIS AND CLARK S (PROPOSEE . LOT 903 £-10 (o7 & ";f;‘k l{fﬁm{{; “:,w‘g}ﬂi."
PERFORMEDFOR: _ BIG COUNTRY ENTESPRISES, LLE/ 54 GRoum | DATE___ s ‘tff %B?Eé'szcs“‘;v*’
‘ ‘ Tay v
Ny gund
Iy C';lN,i 5 T£ST HGLE #32 L
PAGE|OF 2
SOl CLASSIFICATIONS SITE PLAN
GMOTD ML She oW [EZordorc
JGR Hil s
6C el
rdeaed S ITHTTN 1o Q’Q
S S DA o c}(‘
M LA on &
& 3
L
7 DERTH T0 NATE
- SROUNDWATER | DATE &
A wd DRY - | qwmois | @
ORY HIERG18 20
B ol ey
8 L i DRY 41712015 ; T
W JOME
e ‘“"§ é,am:éi‘ { ’
R e P o y
oy ok '  |FEating] CLOCK | MET TIME TwATER LevE | et BROP |
g "'f} DATE  JREADING] oM (INITES] | REZDING | (NcHES:
2 e 5 smzims H bty 11 - B
= 1 345 £ £95118° 116
13 o & BYOPPED READINGS
i
PR g
! 3
o §
75
HEIREELE i
R Rex1n i
‘E "
1T e
W - T !
i
g i FERCICATICN SATE __ »120  OM/oicH:  peec, SHLE DA 8 {MCHES)
TEST RiN BETWEEN 5 ET AND § Fr
20 4 FOUR HOLR PRESOSK WitG PESZCRMED: s Do
To.n JOGGED B KIDY MALIS FERCOLATION TEST PERFDRMED By ROB CAMESELL
TN S, FERCOLATION REATINGS ARE WITHIN 146 OF (NCH
PERFORMED BY GEG, L. 1, JEFFREY A GARNESS, CERTIFY THAT THIS WAS EEF;*DRMED N ACCOROARCE
T ALL STATE AND MUHISIRAL GUIDELINES 1N EFFECT ON THIS DATE: m .?:sz‘?a" )
¥

N




LEGAL BESCRIPTION:
PERFORMEDFOR. 816 COUNTRY ENTETFRISES, HLC 7 54 GRIVE

- GARNESS ENGINEERIN

- R CML&EWRO&&E}@T&LENG:&E%‘
BT ST 1 B VST S it K £ O ey y

L

RESATRN

SOIL LOG - FERGOLATION TEST

LEWIS AND GLARK 573 PROPCSED - LOT 3%

v le

ROUP, Lid

R-10 toT

. DATE;

SEEPADE I LE 2

DEPTH yermenms
fleaty |

1 —
i

2wt

11

12

13

14

SEE PAGE 1 OF 2 FOR SOILS CLASSIFICATION

SOILE LORGES BY;

< e
e

PERFORMED BY 6EG, LK. 1, JEFFREY A, GAPNESS, CERTIFY THAT THIS AS
AND MUNICIPAL BUIDELINES Iy EFFECT ONTHIS DaTE:

WITH ALL §TATE

| TEST HOLE 832 |

i?&GEE{}FZI

‘-’2“{} \?T!‘."Q
SGY TR Y . I
b NS I ‘SNL\,‘? ¥,
Ay e - v &
AR AR
& ¥ F T EYY)
o 4?;‘3:; g ".’(h *
- ‘...{; ¢ % 4
’ i v
£ "
Eu;ams'.';a'q,éié%/’ I v 5
’ 7:5:"‘, {’ Jebtrey K fthass Fiom
ol b R
A, . Se)
(A "'\A“ﬁ.,g/ 2k ["is‘: e
8 $0 gttt o
Sy FOP RSN Qo
\ uxguns®

SCIL CLASSIRGATIONS

e 5 16w === GRG
I L
! LS R A R
21 GC RN
Staterd SV T e
4 5F ;’;{/; CH
s i ou
RGeSl SC

DEPTH 10
CROUNDWATER | DATE

s

WATER LEVEL

SEEPAGE 1 OF %

£ lopammel CLOCE | MET THE NET DROP |

DATE  [READING, O MINUTES) | READIRG e

| Mis2ois 3 3:38 - ¥ 1
g 7 05 3 g &
o 3 405 . $ .
at P 433 5 ! o &
% 5 4535 - c & -
§ 508 e o e

! §

! !

e T S B R m_*,._h___}?

‘ i

FERCALATICN RATE | 5 L ANGH
Fi,anp

TEBY RUM BETAREN 2

-

3

A CHR HOUR ORESDAY WAS PERF CRED:

PR

MENTE: . PERCOLATION READINGS ARE WITHIH 1716 OF INC)

PERI{LATION YEg” FEREORMET By:

Byss [P

FERC. HOLE DIA. B (INCHES)

ROB CANPAEY,

sy
Y
Lz

Oﬂfi“.ﬁj R ACCORDANCE

B3




e et ettt e e

(
GARNESS

LHEGAL DESCRIPTIM:

HERFGRAMED FOR:

GEPTM rarsrmin

ffent JIZTIT

PR Sroloabobonter
il

4

24T 1

CRGANICS

M IO Em

; 31 ¥OSOME SILT

-

{SHEARING)

M. 10 G
AR AR

a4
0

——
N
&

TEST HOLE #17 |

PAGE t OF 2

ELeLY
[PV {;F‘
oM
y a0
APk S
2 &P
S

.
&L

SERNY \
T # o g . & : f;m,_} 8,
T . - . L& Loof Y
ENGINEERING GROUP, Lid |77 bop / X % :
: Ol & ENVIRONMENTAL ENGINEERS : * 4% ”
AR DA MDA RIS L RNTRAT JR A AN 1R FEIEFD (8 DI05TTEITR. ss st et :. " w,.._;f. e N Ay ...........&:.:
SOIL OG- FERCOLATION TE5T o3, fie Seess S5
LEWIS AND CLARR SO { PROPOSED - 1237 17; IZ (%) LDT 7 "0/‘%;:"“’ %,a%? p‘%&%’
8 4, a 4]
BECOUTRY SrEReRes, e s aRoue CAYE. e ' :f) m“':‘{i*‘;‘f“ -
\ Mg gyunes®

SSE5 org

S et o

HT T v
7Yl
i;v ] o

1T v
Che
b

DEPTH TO
CROUNDWATER

DATE““[

ORY 22016
4 IS
DRY AHTI2015

4 PO HOUR PRESDAK WAS ESF DRMED:
LR URGRD By _ROB CAMPRELLSGDY Mays

.

PERCOLATIGN TEST

PERFORMED By,

|
£
24

. oL 00 MET TRIE | WATER LEVEL| NET DRoP
AT Reanmgl  CLOSK ShOUThL JWATER LEVEL| NE
GATE CING] e (BUTES) | READING | (IucHES)
T us2Zms 3 2350 - 8" .
g i 2 320 3¢ & o
& STOPPED READINGS
4 :
g
-
(o)
-
PERLGLATOM RATE  se2p I By o) PERL. w28 DA, 6 UHES)
VERT Fas BETWEEN 5 1. AN § By,

CUTUENTS: L RERCOLATION READINGS ARE WITHEY 1115 DS INGi.
PERFOHMED BY 86, 1. §, JEFFREY A GARMESE, CERTIFY THAT THS WAS
VTR ALL STATE AND MURICIRAS GUIDELINES IN EFFECT ON THIE DATE.

1 I ADCORDANCE
Leiry fee




- CIVIL & ENVIRONMENTAL EMGINEERS -

T REGARIAS 45 vt 'Nhes:?:m;m'!«zmgmm'nwﬁ Wt ee e s

SOILLOG - PERCOTATONTEST %é;v/ e
R=19 jo7 9 s

Af

LEWIS ARD QLAGE 615 PREPOBED - LOT 17
BIG COURTRY ENTERRAIBES, 110 7 S4 tsup

DATE:_SEE PaCE 10w 2

A E TR D, Soare -3
LEGAL DESCRIFTION
FERFURMED POyt
DEPTH e
fRath

]

&

3».-.

f—y 2

Q

R

o

— i

7 w0
w

o 3
L)

N
[ 3
10 et w3
%T i

'ﬁ——.; Il

-E o~
12 1

o
2t

&
Moy
0.
14
LIRS T
113
1
17
18—
19

i1 R NS

SOILS LG BY:

TEST HOLE #17 |
|

“‘*‘Il“*

&
A ?*:Sa‘

25r e
=

Gmmss;gmwgmmccmm Lid |7 RS

{ ]
B

k b
/ aoit, A )
‘ " |

435,
oy,
0’ ’%b o

. P
e T

¥
* } ":n«ur’"“ b _‘?
‘i.% Esa\‘:%;i“

T

ARREEE

SITE PLAN

RERTH TG | . ] :
SROUNDWATER | PATE Q?F
i &
4 |
. - i
%ﬂ - i
J
7 RS
DATE e b,
N | (MCHES)
N Bl
| IHe20s & | -
[ i i i "
=) R R { L i N i
& 2 & i
&l 1 g
b 1 ]
i k4 4
i
i : : |
: i !
N H i
! i i
PERCOATION ROTE _ ¥5  (losintwr s WoHRE DA 8 (s
TEST RUN BYTREEN 2 FT.aNp 8 FT.
A FOLR HOGR PRESOAK WAS PERF QRYER; BEvss  [ug
SEE PAGE 3 OF & FEACOLATIGN "ES™ PERFORMED 6% ROD CAMPBELL

FERECHATION READINGS a8 SITHIN 17 EOF mion,

T TS TR,

e

PERFORMED BY GEG. (g, L JEFFREY & SARNESS, CERTIY THAT IS WAS PERFOBMED 1 ATCORDANCE
TR ALL STATE AND MUNICIPAL GUIDEUINES I EFFECT O THIS oaE | J{rSliee




e .

e e e«

T — o okt

)

| ‘,‘aug“

GARNFSS ENGWFERING GRGU?, Ltd £ !2}

[ {T TN 4%
L & ENVIRONMENTAL ENGINEERS s
SRS 3 x-mzrw AT iy 'l\“di.% FHRIT > RN (e ATSITA Ay [ S R PERRTE PR IRV DA 25 "u-n:;niul‘ io
SO LOG - PERCOLATIONTEST R
LEGAL DESCRIFTION. __LEWSS AND CLARK S (PROPOSED - 1097 163 K ~/0 LoT /0 ‘,;‘%:\" . sff"j c‘L / J G Q{J
PERFORMEGFOR B¢ Goimtay ENTERPRISES, UG 1S3 GrROUp DATE. . 1emans S "’t. ggé 1 -
D;F“T?“ 5 b .““t“‘
et CEGANIS

TEST HOLE #18
| PAGE T0F 3|

¥
i _
s o SIE PLAN
T L GM T M
V4 Q8py T
% _&g- ) ! W ‘“:“ T RP
4. {{ iﬁ {SME SRG)
D
} k .
s it ‘3‘{?/
i &
B 11 ‘9’3‘
ok DEPTH To e <
D GROUNDWaTER | DATE Al
s —f PRY | gpmoee o
DRY 1212018
o e
& DRY 841712015
20—
! H 1 T
[ £ leean RLOCK L MET TIME | waver ppye s NET DROP
51 ot DATE  ixEAmNG g e T VEL
T | TEE | Gaparesy BEADING | Uncess)
i3 Tl vszos i 245 - ] & ]
= 2 &15 30 §-78" 1
15 o 3 N & -
& 3 545 7 8 S | ey
1R | SToPPED REAGIGS |
o] il M _— - et SN S o]
i - f ._I Nir
35— i -
r
{803
.
|
I i
5 ] i A
- FERCLCLATION RATE __ »azm toaing et PERC. MCLE THA. OHCHES)
, TEST Ry BETWEEN SFram s gy
B ] 4 FOUR BOUR PRESOSR WAS PERFCSMED I w5 [TIne
Yo T LOBGED By ROB CAMPRELLUSDY MALS PERCOLATION TEST PERFORMED By, DAVID BARNEES
- UENTS: . PERCDLATION READINGS ARE WiTHIN 1118 CF Inc
PERFORMED BY GZG, Lid. |, JEFFREY A GARNESS, CERTIY THAT THI5 WAS PERFO ?,ﬂfﬁm ACTORDANGE
FATH AL STATE AND MUNICIPAL GUIDELINES 1N EFFECT G THISDATE: _ 1 72




oy

(

"‘“.u}

- CIVIL & EMVIRONRENTAL ENGINEERS

 GARNESS

= LT b -

Jf- b <t~ N ——]
ENGINEERING GROUP, Ltd |/

) %“““ﬁ;

,,y;z Cﬁ‘fﬁf(

! 5:;:“"ﬂ "t §‘
[ ?E}li:'}ﬁ? "

&

s,
L K

BEEPAGE 1 DOF 2

18 OF o,

PERCLLATION TESY FERF ORVED 81

RQD CAMPRE Y

Nty R L% BT < Puree BETFRRBEID IRE Ry Dot IR AT PR AP Y
SOIL LOG - PER OLATION TEST |
LEGAL DESSRIPTIGN: _ LEWAS AND CLARK 51 (PROSOSED - LoT 1y .= 1O LeoT (O
PERFORMED £OR 86 COUNTRY EMTERPRISES, LLC 188 BROUR DATE, SEE PAGS 1 OF £
DEPTH '
it TEST HOLE #18 N~
1o [ PAGE2OF 7 |
- SO CLASSIFICATIONS SITE PLAN
| 6 [EETEE org
5 &P H 1 { i! ML
i 3 {; M ’:‘/ 7] CL. %
T 46C [t g, Na
S THHN # ‘oQ
54 Z 8¢ PEAICH éfx
g R A &
3 ‘ <&
@ CROUNDwATER | W7IS &
i | L = N
N ¥
o § R il | e
Y i =t gt w_f S
16 — 8 " i ]
x | CK | NET TWE | WATER LEVEL| HET BROS |
ATE  [REALinG| CROCK | NET TWME [ WATER |EVEL| NET BRCS |
n 8 | DATE s S | ey | VAR LR | INMCHES)
N : a1 . i - | -
O | Sl 2 % o o L E ]
w0 ] 3 4 - O
o5 x 4 134 3 i o g
B & R el *
1 > 6 : 504 = o
& vl < ?
b lqg‘:‘;i x j ; ‘
16 -t T x
17~ | :
18 - : : 5 i ,
- PERCOLATION RATE B (MIANTH)  FERC. HOLE DA B emES)
TES" RUNBETWEEN 2 FT.aND 3 pr
20 — ’ A FOUR HOUR PRESOAX WAS PERFCANEL: I YRS Cino

O
[ LOMMENTS: __PERCOLATION READINGS ARE WITHIN 3

FERFORMED BY GEG. L1, |, JEFFREY A CARRESS, CERTIFY THAT THIS VRS PERFORMED IM ACDORDANGE

WITH ALL STATE AND MUNICIPAL GUIBELINES IN EFFECT 01 THIS DATE,

N

Rsrs




Northern Geotechnical Engineering Inc. , Ex R A
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11301 Olive Lane ,2_ -
Anchorage, AK 99515 / 0 LoT (O
Telephone: 907-344-5934
Fax 907-344-50903
ax 9 9 PAGE 1 OF
NGE-TFT PROJECT NAME: Lewis & Clark Subdivislon NGE-TFT PROJECT NUMBER: 4865-17
PROJECT LOCATION: Anchorage, AK EXPLORATION CONTRACTOR: Discovery Drilling, Inc.
EXPLORATION EQUIPMENT: Track-mounted CME 75 EXPLORATION METHOD: _Holiow Stem Auger w/ NW.J Rods
SAMPLING METHOD: _Modified Split-spoan w/ 3401b autchammer LOGGED BY: _A. Smith
DATE/TIME STARTED:_11/1/2017 @ 4:50:00 PM DATE/TIME COMPLETED: _11/4/2017 @ 6:00:00 PM
EXPLORATION LOCATION: N/A GROUND ELEVATION: _ Approx. 1 130 ft ahove ms!
Y GROUNDWATER (ATD): _None observed Y GROUNDWATER {11/3/2017): _14.1 ft bas {May not be representative’
EXPLORATION COMPLETION: See comments below WEATHER CONDITIONS: Clear, calm, 34°F
I 5 =
ol m | £ @ £
£ 0] E g g-ﬁ g 8 g -4 5
b E. oz MATERIAL DESCRIPTION M ZlYla |z 4] REMARKSMNOTES | iz} §
s < S al 4131 a2 4 EX
TN o) f, o s} i o ¢
i1 5 =2 | 2| T 3
w
SURFICIAL ORGANIC DEPOSITS, consist of 2 midure of grasses, St 110 | 3 f['F
\_leaf litter, root masses, peal, and organic silt 1
COLLUVIAL DEFPOSITS, SILTY SAND WITH GRAVEL (SW). Toses 1 N/A ol
to medium dense, olive brown, damp, gravel up to 2" in diameter i
s2| 16| 6 el
. 5 20 82 |-
7 MC=8.3%
5 K F GLAGIAL TILL DEPOSITS, SANDY SILT WITH GRAVEL (ML),
) Stiff to very stiff, tannish gray. damp, varying gravel content S3[ 18] 5 | 2
8 S3
- g MC = 8.4%
24.8% graved,
X1 38.1% sand,
- 4T 37.1% silt
¥ P0.02 = 30.9%
| St 1816 46 | rasEs
8 73
11 i
MC =10.0%
Kt g
- S5| 181 3
i 7 10 85
Sy 5 MC = 20.5%
3 -}
L 1 e ;
ts {1t 3" gravel at end of
1 6] 3] 5 = grave! at end !
L 7 86 sampler.
L 16 MC=19.4% ’
' Botiom of borehole al 16.5 1t b, '
Set 1" PVC casing to BOH. Hand slotted casing from 11.5-16,5 ft
bgs. Backdilled annulus with pea gravel from 11.5-16.5 ft bgs,
cultings to 3.5 ft bgs, then bentonite chips to ground surface.
Hydrated chips to form seal.
Always refer to our complete geolechnical report for this project for & more detailed explanation of the subsurface (Continued Next Page)
conditions at the project site and how they may affect any existing and/or prospective project site development.
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Northern Geotechnical Engineering inc.
d.b.a. Terra Firma Testing

11301 Olive Lane

Anchorage, AK 99515

Telephone: 907-344-5934

Fax 907-344-5093

EXPLORATION B-§
L—=i0 LoT I2

PAGE 1 OF 4

NGE-TFT PROJECT NAME: _Lewis & Clark Subdivision

PROJECT LOCATION: _Anchorage, AK

EXPLORATION EQUIPMENT: _Track-mounted CME 75

SAMPLING METHOD: _Modified Spilt-spoon w/ 3401b autohammer

DATE/MIME STARTED:_11/2/2017_@ 10:00:00 AM

EXPLORATION LOCATION: _N/A

Y/ GROUNDWATER (ATD): _None observed

EXPLORATION COMPLETION:  Backfilled with cuttings

NGE-TFT PROJECT NUMBER: _4865-17

EXPLORATION CONTRACTOR: Discovery Drilling, Inc,
EXPLORATION METHOD: _Hollow Stem Auger w/ NWJ Rods

LOGGED BY: _A, Smith
DATE/TIME COMPLETED: _11/2/2017 @ 12:40:00 PM

GROUND ELEVATION: __Approx. 1086 fl sbove mis]

Y GROUNDWATER {): N/A

WEATHER CONDITIONS: _Fogay, calm, 30°F

)
ol g O
PR

ALK A U WP\ IR W\
S A PO e
DA D70 {2

1

[+)

ALY I
AN
LA

O
P AN
| DA

P2y

YA
j’:(

U P o

4
E 28 E|e P
E: g EE 9 g poa
§ MATERIAL DESCRIPTION = I i REMARKS/INOTES
.l 5 O &
.l =L |0 | o @
o Gl 2 |9 | & 3
o
SURFICIAL ORGANIC DEPOSIT! S, consist of a midure of grasses, leaf
litter, root masses, peat, and organic silt
COLLUVIAL DEPOSITS, SILTY GRAVEL WITH SAND (GM), medium
dense to very dense, tannish gray, damp, gravel up to 1" in diameter
b S1}1 171 6 20
d 7 S1
D) 7 MC =8.0%

(ML), incresed silf content

§2] 21 [0 | a0 Varying silt content

Bottom of borehole at 30.75 ft bgs.

Ahlways refer to our

complete geotechnical repart for this project for a more detailed explanation of the subsurface
itions at the project site and how {hey may affect any existing and/or prospective project site development,

18 s2 throughout with thin

18 MC=7.3% £ siltlayers approx. 1"
in thickness,

S3| 18] 10
18 31 S3
15 1 MC=70%
49.0% gravel,
18.4% sand,
32.6% silt
S41 201 8
19| © 54
= 0,

23 \__MC=6.5% Significantly
increased drilling
resistance In dense
till at epprox. 22 ft

S51 16 [ 19 | njA bgs.

49 S5

P L MC = 4.0% ?ome fractured rock
in sampler from
approx, 25.5-26 ft
bgs.

S6 1 11| 27
%0 NIA S6
| 5 MC = 16.3%
(Continued Next Page)
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+ SOILS LOG ~ PERCOLATION TEST
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Performed For: Todd Brownson

Legal Description Lewis & Clark S/D, Lot 8- South Side

DEPTH
(FEET

P—‘H:H
W COUB NN U N Wy e
[ |

[y
o
i

O ™ e o g
S W W NN
i { ! { ! 1

3%
e
!

Date Performed: 10/14/16

R~10 2o

T.H Locatlon See Location Map

7, Organic

SM/ML
Sitty Soand & SiHt
w/Grovel
Groundwater? No
Depth —=
Denser Water Depth )
After Monltoring._Dry Date: 10/24/16
# |Dote |Gross Time | Net Time Depth Net Drop
1 110/19 0 -~ o -~
2 110/19 30 30 min, 4 rod
3_|10/19| 32 — o -
4 110/19 62 30 min, 47 oA
5 [10/19] 65 - o .
& 110719 895 30 min, 4* 24

Percolation Rate
Test Run Between 3’ aond 4/

Commentsi_Presoaked.

1S _min/lhch Perc

Hole Diameter _6“

Performed By

NorthRin Eng, IT:%FC_‘
Performed in :Af:coroio.ﬂcs.9 with S

CERTIFY THAT THIS TEST was

tate/Municipal Guidellnes In Effect

ON THIS DATE. DATE: 10/2RP/16
SR
NOR THRIM ;g:t%““’*@&*% TESTHOLE LOG
Piop K - TH21

ENGINEERING

PO Box 770724
Eagle River, Alaska 99577

§07.894.7028

---------------

<
X&
.
X
X

GEOTECHNICAL

% 3

i I
7227167 IOT 8 - SOUTH

LEWIS & CLARK S/D

i
]
i

Dote: J H :
10/22/10 b1 of o€
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Northern Geotechnical Engineering inc.
d.b.a. Terra Firma Testing

11301 Olive Lane

Anchorage, AK 89515

Telephone: 907-344-5934

Fax 907-344-5983

EXPLORATION B-7
R=10 lor /3

DATEITIME

EXPLORATION COMPLETION: See comments

EXPLORATION EQUIPMENT: Track-mounted CME 75

SAMPLING METHOD: Modified Split-spoon w/ 340Ib autchammer

STARTED:_11/3/2017 @ 9:45:00 AM

EXPLORATION LOCATION: N/A
V GROUNDWATER (ATD):__Approx. 25.0 ft bas

below

PAGE 1 OF 3
NGE-TFT PROJECT NAME: Lewis & Clark Subdivision NGE-TFT PROJECT NUMBER: _4865-17
PROJECT LOCATION: Anchorage, AK EXPLORATION CONTRACTOR: Discovery Drilling, Ine.

EXPLORATION METHOD:

Hollow Stem Auger w/ NW.J Rods
LOGGED BY: _A. Smith

DATE/TIME COMPLETED: _11/3/2017_@ 11:45:00 AM
GROUND ELEVATION: _ Approx. 1022 ft above ms|
Y GROUNDWATER (): _24.1 1t bgs

WEATHER CONDITIONS: _Foagy. calm, 30°F

o
T = 0 [%]
ol @ | = -
i égg AN > 42
n SR ok MATERIAL DESCRIPTION i B B B e & REMARKS/NOTES 5
=S Sl i Y3 [~ 4 £
TN 'e] 5 [ 3} 1] 2 =]
i b 2B | 3
[72]
SURFICIAL ORGANIC DEPOSITS, consist of @ mixure of grasses, 313
\ leaf litter, root masses, peat, and organic silt
COLLUVIAL DEPOSITS, SANDY SILT (ML), trace gravel, stiff, - |
tannish gray, damp 4
GLACIAL OUTWASH DEPOSITS, GRAVEL WITH SILT AND ST T3
SAND (GP-GM), dense, olive brown, damp, gravel up to 2" in s | 12 81
diameter 10 MC =22.1%
. P
102l
2 211918 Inm
- - 38 S2
o] 50 \__MC=6.7%
)C 3"
= -t ('
b4
WA
15 DJF:
{1 GLACIAL TILL DEPOSITS, SILTY SAND WiTH GRAVEL (SM), .
s dense, olive brown, damp, gravel up to 3" in diameter Increased drilling
- ERE resistance at approx.
g S 16 ft bgs.
20
i, S3) 12 29 N/A
- 4L 50 S3
B 3" MC =7.1%
A 21.8% gravel,
- < 55.7% sand,
L Y 22.5% sit
25 /,_, i GLACIAL OUTWASH DEPOSITS, GRAVEL WITH SAND (GP),
5 Q) I dense, olive brown to dark gray, saturated, gravel up to 2" in
L. e D diameter
- O
(19
L
- b,
30 5
4112 7 T\,
- 17 A 54
Bottom of borehole at 31.25 ft bgs. 50 MC = 10.8%
Set 1" PVC casing to BOH. Hand slotted casing from 21,25-31.25 ft 3"
bgs. Baqkﬁl!ed annulus with cuttings to 3.5 1t bgs, then bentonite
Ci
Always refer to our complete geotachnical report for this project for a more detajled explanation of the subsurface (Continted Next Page)

congditions at the projec

t site and how they may affect any existing and/or prospective project site development,
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d.b.a. Terra Firma Testing
11301 Olive Lane
Anchorage, AK 99515
Telephone: 907-344-5934
Fax 907-344-5993

Northemn Geotechnical Engineering Inc.

EXPLORATION B-
=0 Lo T /6

PAGE 1 OF

NGE-TFT PROJECT NAME: _Lewis & Clark Subdlvision

PROJECT LOCATION: Anchorage, AK

EXPLORATION EQUIPMENT: Track-mounted CME 75

DATE/TIME STARTED:_11/2/2017 @ 3:15:00 PM,

SAMPLING METHOD: _Modified Split-spoon w/ 340ib autchammer

EXPLORATION LOCATION: _N/A

Y GROUNDWATER (ATD):_None observed

EXPLORATION COMPLETION: See comments below

NGE-TFT PROJECT NUMBER: 486517

EXPLORATION CONTRACTOR: Discovery Diilling, Inc.

EXPLORATION METHOD: _Hollow Stem Auger w/ NWJ Rods

LOGGED BY: A Smith

DATE/TIME COMPLETED: _11/212017 @ 4:40:00 PM

GROUND ELEVATION: _ Approx. 1088 ft above msl

Y GROUNDWATER(): 1501 bags

WEATHER CONDITIONS: _Clear, calm, 36°F

fra
b oo, 0
L' E SR 5 s
= o 21! 9 8 2 T
nLEL gz MATERIAL DESCRIPTION M Z W B2 i 8
e el 412 g|Z s £
5 O 2l 2 o @ g £
E G 2| 8|
1%
SURFICIAL ORGANIC DEPOSITS, consist of amixiure of grasses, leaf litter, root masses, S1116] 0 [ 3 =
\_Peat, and organic silt 1 St
- COLLUVIAL DEPOSITS. SILTY SAND (SM), very loose, reddlsh brown to tannish gray, 1 sh:g;s 292;‘,;? 41
damp, gravel up to 2" in diameter 33.7% sand, | 1
= L 18.1%silt | |-
1 GLACIAL TiLL DEPOSITS, SANDY SiLT WITH GRAVEL (SM), stiff to hard, tannish gray, s2 11 131 41 2 | F
T T damp, grave! up to 3" in diameter 11
A P graviuplo 14 MG = 14.2% .
22.0% gravel,
"] 31.3% sand,
. 46.7% slit
| 5 | P0.02 = 41.6%
2 S8 17| 7 | 13 FC=F3
8 S3
| 8 MC =9.5%
S4| 181 10 | 29
" T 14 84
h X3 11 MC=38%
¢ I r GLACIAL QUTWASH DEPOSITS, PODRLY GRADED SAND WITH SILT AND GRAVEL
T 71 {SP-SM), dense, olive brown, damp, grave! up to 2" in diameter
10}
. 86| 16 { 12 51
12 % $5 g
. 17 MC=6.2%
33.5% gravel, 3

55.3% sand,
\ 11.2% silt /

wet, gravel up to 2" in diameter

GLACIAL TILL DEPOSITS, SILTY SAND WITH GRAVEL (SM), dense, dlive gray, damp to

¥ S6| 14 | 23 4]
50 | VA 86 SMxC
MC = 7.0% :
Bottom of barehole at 16.0 ft bgs.
Set 1" PVC casing to BOH. Hand slotted casing from 11-18 ft bgs. Backfilled annulus with
pea gravel from 11-16 ft bgs, cutlings to 3.5 ft bgs, then bentonite chips to ground surface.
Hydrated chips to form seal.
Abways refer to our complets geotechnical report for this profect for a more detailed explanation of the subsurface {Continued Next Page)

conditions at the project site and how they may affect any existing and/or prospective project site development.
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' - SUILS LOG - PERCOLATION TEST
NCRTHRIM.__

Date Performed: 9/16/16

Performed For: Todd Brownson

Legal Description: Lewis & Clork S/D, Revised To Lot 17 Q"/O LoT

DEPTH
(FEET

TH. Location: See Locoation Map

i

2 Organic

8 SM/ML

4 Silty Sand & Silt

] w/Gravel

-k Groundwater? No

7 ~ _ Depth -

8 - [ Denser Water Depth

9 - [E After Monitoring.None Dote: 10/14/16

10 - |2 # |Date |Gross Time | Net Time| Depth Net Drop
11 - 1 |9/16 0 - 37 -
12 - 2 |9/16 30 30 min, 6.5* 3.5
13 - 3 |9/16 32 - 3 —-
14 - 4 |9s16 62 30 min. 6.5" 3.5”
15 - S |9/16 65 - 37 -
16 - 6 19/16 95 30 min. 6.5 3.5"
17 -

18 -~
19 -
20 -
21 - Percolation Rate 8.6 min./Inch Perc Hole Diameter 67

Test Run Between 3 oanc 4’
Comments: _Presoaked, Neepened To 167

Performed By NarthRim Fng. I

N

Performed in Accordonce with Al State/M

ON THIS DATE. DATE: 10/22/16

g “‘\“\\\

NORTHRIM #%" e

T “«4@2 TESTHOLE LOG

CERTIFY THAT THIS TEST WAS
unicipal Guidelines in Effect

ENGINEERING 5X-43HAN | GEOTECHNICAL ;TH‘B
g IP??I 80317;0729‘;577 jg m V '
. Eagle River, Alaske PN et ]
,’ 907.694.7028 0 722716 ' LLED\A]/_I S]_ 7& C L A R K S / D {503510/88/1‘0 EET

Loy S

9 of 2d
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, o CIVIL & ERVIBONMENTAL ENGINEERS
TR VUG RIAT WS - - MCRPRIGE e S - FRUSE £ 4 AT 0T ST Y war gaboriesmees

SOi LOG - PERCOLATION fEST

LEGH. DESCRISTION. | LEWIS AND SUkaR 30 ( PROPOSED - tQT 12} /&’—[ O LOT )g ‘Q.‘é;‘;':-.,' “jj z';,{

: -
PESFORMEDFOR |G COUNTRY ENTERPRISES. LLC / 5¢ ooy DATE _ aomny N AR e (0 Les”
CEPYM s L ety
Ll EEE . | TEST HOLE #12 |
. EEEE; .,."JAJ\"C..'? l PAGE 10F Z ’
1= SOIL CLASSIFICATIONS SITE PLAN
R ey ey i ey e .
it R Nl 6w [EETE opg
8 W ROME ST PR gp T
s GM A o KN
7 -~ MUY (StiEARMNG) . 7\ H I N
It Saeoed 5% T pae Q’Q
4 M AN 5E JC;Z’/ / Ch %{{\
BT S O A ReY O
HHIE oA ~ N
&~ . b , )
illir DEFTH T gi‘?
H . Cht e I ATE
i I GROUNDwATER | DATE &
i b
[ t bRy - H220%5 e
® bRy SHE20% £
; e
S-j > Ry aM772018 | . Fa3iy
IR M0 10 am -
0 — I LHSROPAN)
! ¥ DATE BEaDNGT VLOTK | HEY TIME [ waTes LEVEL] NFT DROP
R ¢ T TME | rmuTESy | READING {INCHES)
o . Z{ R | 174" DROP I § HOURS - DiD NOT PERK (A
2 ~'~; o [ g f 1
i{ Z - i lZ
s —HIHT B 164201 | DEEPENED BENGH - FEsT PERK - 1/§* BROP AFTER PRE SOAR (DG,
=ik 5
o o
: -t
E >
15 R
il :
o)
o
18 -5
o PERCOLATISN RATE __ o420 MINJINGH)  PERE. HOLE Dia & UNCHES)
: TEST R BETWEEN 2555 KT AND  ssma £q
W0 A FOLR HQUR PRESOMN WAS PERFDIMED. By M
SLLED By JOOY MALIS FERCGLATION TEST PERFORMED BY: _ROB DAMPBELLIDAVID GARNESS

T TR RCCLATION READINGS ARE WITHIN V15 OF INCH.

PERFORMED BY GEG. LIg. 1, JEFFREY A, CARNESS, CERTIFY THAT THIS WAS PERFORIMED 1N ACCORDANCE '
WTE AL STATE AND MUNIGIPAL GUIDELINES IN EFFECT ON THIS LATE, f,_«"é 2R

N J
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N %
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-
|

|
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i
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-
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Y UCMIE WS _PERCOLATION READINGS ARE WiTHIN 1115 OF INCei, -
PERFORMED BY GEG. Ly, 1, JEFFREY A, GARNESS, CERTIFY THAT THIS Was PERFORMED 1N ACCORDANGE
VATH ALL STATE AND MUNICPAL GUIBELINGS 1y EFFECTONTHISDATE: /1% /is
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B8 vz
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05 _GGGER &Y SEEPAGEIGORR  FERCOLATIGN TEST FERFORMED BY _ ANOREW GRAY
e SOpMENTS: PERGOLATION READRIGS ARE WITHIN 1118 OF INCH,
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Municipality of Anchorage 910 Feet
Planning Departmel

Date: September 10, 20
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