rdREL E|IVED ident. No. 03 -3296(

12/99
J AN 2 9 2008 Should questions arise during the processing of this application please confact:
Steven Hannula - ERO Resources Corp. (208) 373-7983

WATER RESOURCES
WESTERN REGION STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES
APPLICATION FOR PERMIT
To appropriate the public waters of the State of Idaho
1. Name of Applicant Harris Family Limited Partnership Phone (208) 344-1131

Mailing address 4940 E. Mill Station Dr, Boise, |D 83716
Source of water supply Groundwater which is a tributary of N/A

Location of point of diversion is Township 3N Range 3E Sec. 19, in the Ya,
SW %, SE %, Govt. Lot B.M., ADA County;
additional points of diversion if any: SWSE (second PD in that quarter-quarter), NESW

4, Water will be used for the following purposes:

Amount 74.1 acre-feet for Storage, aesthetics purposes from 1/1 to 12/31 (both dates inclusive)
{cfs or acre-feet per annum)

Amount for purposes from to {both dates inclusive)
{cfs or acre-feet per annum}
Amount for purposes from to (both dates inclusive)
(cfs or acre-feet per annum)
Amount for purposes from to (both dates inclusive)
(cfs or acre-feet per annum)
5. Total quantity to be appropriated is (a) and/or (b) 74.1 acre-feet
cfs acre feet per annum
6. Proposed diverting works:
a Describe type and size of devices used te divert water from the source Excavated ponds
b. Height of storage dam feet; active reservoir capacity acre-feet; total

reservoir capacity 74.1 acre-feet
Proposed well diameter is inches; proposed depth of well is feet
Is ground water with a temperature of greater than 85° F being sought? NQ

e If well is already drilled, when? ; Drilling firm

Well was drilled for (well owner) ; Drilling Permit No.

Time required for completion of works and application of water to proposed beneficial use is § years (minimum 1 year)
Description of proposed uses (if irrigation only, go to item 9):

a. Hydropower; show total feet of head and proposed capacity if kW.

b. Stockwatering; list number and kind of livestock.

c. Municipal; show name of municipality.

d Domestic; show number of households.

e Other; describe fully. 3 shailow ponds: an pond with 2.7 ac surface areg and 38.7 ac-ft volume, a pond with 1.5 ac

surface area and a 18.2 ac-ft volume, and a third pond with a surface area of 1.4 acres and 17.2 ac-ft volume.

9. Description of place of use:



a. If water is for irrigation, indicate acreage in each subdivision in the tabulation below.

b. If water is used for other purposes, place a symbol of the use (example: D for Domestic) in the corresponding
place of use helow. See instructions for standard symbols.
NE NW SwW SE
TWP |RGE [SEC [NE |[NW [SW [SE [NE [NW [SW [SE |[NE [NW | SW |SE |NE | NW | SW | SE Totals
3N 3E 19 J J

Total number of acres to be irrigated 0

10. Describe any other water rights used for the same purposes as described above.
11. a. Who owns the property at the point of diversion? Applicant
h. Who owns the land to be irrigated or place of use? Applicant
c. If the property is owned by a person other than the applicant, describe the arrangement enabling the applicant to

make this filing:

12. Remarks: The applicant seeks to establish three ponds to be used for aesthetic storage. Because this application for
permit will expose groundwater to evaporation, a companion mitigation plan is submitted and immediate processing is requested.

13. MAP OF PROPOSED PROJECT REQUIRED - Attach an 8%" x 11" map clearly identifying the proposed point of
diversion, place of use, section #, township & range. (A photocopy of a USGS 7.5 minute topographic quadrangle map is
preferred.) SEE FIGURES 1 AND 2

BE IT KNOWN that the undersigned hereby makes this application for permit to appropriate the public waters of the State
of Idaho as herein set forth.

j,béf é”j(/a/ té(—"'»/fﬂ /A‘téjz"‘;f- oA 31&( o2 JA/IQ-(W

Signature of Applicant (and title, if applicable)
m..-&w ﬁ
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Publication approved DATE ; Date FEBRUARY 5 & 12, 2009
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Page 1 of 1

Buffington, Denise

From: Buffington, Denise

Sent: Thursday, January 29, 2009 11:07 AM
To: 'waterdistrict6 3 @qwestoffice.net’
Subject: Comment Letter

Attachments: 63-32966 Letter to WD83.doc; 63-32966 App.pdf

Please review the attached information and comment as necessary. Please contact our office if you have any
questions regarding the attached information.

Thank You,
Denise Buffington
Administrative Assistant

Dept of Water Resources
Westemn Region

1/29/2009



January 29, 2009

REX BARRIE, WATERMASTER 63
10769 W STATE ST

PO BOX 767

STAR ID 83669

Re: Application for Permit No(s). 63-32966

Dear Watermaster:
Attached are copies of one or more applications that may be of interest to you.

Please complete the necessary recommendation form(s) and return to this office within 21
days of the date of this letter. Regional review of unprotested applications can be
completed as soon as the final protest period is past; your prompt response to this request
is appreciated so that your recommendation can be considered during regional review.

If after 21 days from the date of this letter the Department has not received your written
recommendation, the Department will presume you do not oppose approval of the
application and you have no comments for the Department to consider.

However, possible approval of the application(s) will include conditions of approval about
standard controls for uses in your water district (lockable, measureable diversion works,
etc).

Please contact this office at 334-2190 if you have any questions regarding the
application(s).

Sincerely,

Denise Buffington
Administrative Assistant

Enclosure Copy of Applications(s)
Watermaster Recommendation Form(s)
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Buffington, Denise

From: Buffington, Denise

Sent: Wednesday, January 28, 2009 3:10 PM
To: legals@idahostatesman.com

Subject: Legal Notices

Attachments: Ada County Ads - Cover Letter.RTF; 63-32842 Ad.RTF; 63-32966 Ad.RTF

Aftached please find (2) legal notices being submitted for publication. Please contact me if you have any
questions or if you are not able to run the ads on the dates listed.

Thank You,
Denise Buffington
Administrative Assistant

Dept of Water Resources
Western Region

1/28/2009



January 28, 2009

Legal Notice Department
IDAHO STATESMAN

PO BOX 40

BOISE ID 83707

RE: Application for Permit No. 63-32942 & 63-32966

Dear LEGAL NOTICE DEPARTMENT:

Enclosed you will find a legal notice which we wish to have published in your newspaper on the dates
indicated (once a week for two consecutive weekly issues). If you cannot publish the notice on the
proposed dates, please contact us immediately.

An affidavit of publication must be submitted to the Department along with the publication bill. Please
send the affidavit and bill to this office before 02/23/2009. Your cooperation is appreciated.

Sincerely,

Denise Buffington
Administrative Assistant



The following application(s) have been filed to appropriate the public waters of the State of Idaho:

63-32966

HARRIS FAMILY LTD PARTNERSHIP
4940 E MILL STATION RD
BOISE ID 83716

Point(s) of Diversion L4 (NESW) 519 TO3N RO3E ADA County

Tributary To BOISE RIVER

Point(s} of Diversion SWSE $19 TO3N RO3E ADA County
Tributary To BOISE RIVER

Point{s} of Diversion SWSE $19 TO3N RO3E ADA County
Tributary To BOISE RIVER

Use: AESTHETIC STORAGE 01/01 To 12/31

Total Diversion:
Date Filed: 01/29/2008
Place Of Use: AESTHETIC STORAGE
TO3N RO3E S1¢ NESW Lot 4 SWSE

Remark: Excavation of shallow ground water tributary to the Boise River is proposed for 3 small ponds between Warm
Springs Avenue and the river near the new Parkcenter Blvd. bridge site. Water bearing zone to be appropriated
is from about 1 to 25 feet. Mitigation to protect senior river water rights is proposed for evaporation losses from
the ponds by retiring about & acres of irrigation under a 1953 water right from the Golden Dawn Well {ponds will
replace irrigation on proposed site). The well is about 3 miles east of the proposed site. The shallow well is also

considered tributary to the river.

Pemnits will be subject to all prior water rights. Protests may be submitted based on the criteria of Se¢ 42-203A, Idaho Code.

Any protest against the approval of this application must be filed with the Director, Dept. of Water Resource, Westem Region,
2735 Airport Wy, Boise ID 83705 together with a protest fee of $25.00 for each application on or before 02/23/2009. The

protestant must also send a copy of the protest to the applicant.

DAVID R. TUTHILL, JR., Director

Source GROUND WATER

Source GROUND WATER

Source GROUND WATER

74.1 AFA
74.1 AFA

Published on February 5™ & 12", 2009
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WATER RESOURCES October 10, 2008
WESTERN REGION

Mr. Steve Lester

Idaho Department of Water Resources
2735 Airport Way

Boise, Idaho 83705

RE: Application for Permit in the Name of Harris Family LP

Dear Mr. Lester,

On January 29, 2008, the Harris Family Limited Partnership (Harris) submitted an application
for permit to seek water authorizing the installation of three ponds that will intersect shallow
ground water. Concurrently, Harris filed an application for transfer to move the point of
diversion of their ground water rights.

Since that time, significant progress has been made on the design and approvals for the Harris
subdivision. As you may be aware, the Park Center Bridge is under construction in preparation
for the Harris Ranch development. In addition, as part of a development agreement, Ada
County Highway District is requiring a north-south connection between existing Warm Springs
Avenue and Barber Road to be complete prior to overall development. This north-south road
will separate the ponds from where the excavated material will be used. It is imperative that the
ponds are installed prior to the north-south road to avoid heavy equipment cross-traffic and
damage to the new road. Construction of the subdivision is scheduled to begin fall of 2008.
Without your approval of these ponds, our construction schedule and operations will be
significantly impaired, both financially and logistically.

Is there any possible way to expedite the processing of the subject application for permit? At
this time, we are not interested in expediting the transfer because irrigation is not needed until
after construction is complete. The installation of the three ponds, however, is crucial to the
construction sequence. Without those ponds, the construction will be delayed and will be more
expensive. Anything you can do to facilitate the application for permit would be appreciated.

Your earliest opportunity to respond and update projected permitting is greatly appreciated.

Regards,

Doug
President
LeNirLtd.
Project Manager, Harris Family Limited Partnership

CC. Dave Powell
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ERO Resaurces Corp.
3314 Grace Street
Boise, 1D 83703-5834
{208) 373-7983
Fax: 373-7985
Denver ¢ Boise * Durango

WWW.BI0FESOUTCes.Com
eroboise(@sroresources.com

RECEIVED
JAN 29 2008

January 29, 2008

Mr. Steve Lester

Idaho Department of Water Resources
2735 Airport Way

Boise, Idaho 83705

RE: Harris Ranch Application for Permit and Application for Transfer
Dear Mr. Lester,

Enclosed, please find an Application for Permit in the name of Harris Family Limited
Partnership that seeks authorization to store water in three ponds at the Harris Ranch
development along Warm Springs Avenue east of Boise.

Because this application seeks ground water that will be exposed to evaporation and
will be considered a consumptive use, a mitigation plan is included proposing to retire a
number of acres from irrigation from an existing ground water right (63-2973). The
mitigation plan is supported by an analysis of how the ground water at the Golden
Dawn Well (point of diversion for 63-2973) is equivalent to the ground water to be
exposed at the ponds. The mitigation plan is submitted in lieu of transfer to satisfy
administrative requirements to allow immediate processing not withstanding the present
hold on processing applications for new consumptive uses.

The filing fee of $250 for this application for permit is enclosed.

Also, please find the water supply bank rental form. This is submitted to seek water for
the initial fill of the ponds (74.1 acre-feet). No filing fee is provided at this time, but
will be paid upon an issuance of rental agreement.

As development of the land proceeds, the need for water right 63-365 has changed.
Water right 63-365 is submitted to the water supply bank as a measure to protect against
forfeiture until a use can be found for it within the development. Please accept the
attached application to place 63-365 into the water supply bank.

Forth, please find an Application for Transfer that seeks to move the point of diversion
for water rights 63-2973 and 63-7103 from the Golden Dawn well to the proposed
ponds and an existing well. Enclosed is a technical analysis that supports that the water
bearing interval at the Golden Dawn well is equivalent to the water that will be exposed
in the pond and therefore the action will not be changing sources, just locations of
diversion.

The filing fee for the transfer of $290 is enclosed.

If you have any questions or need additional information, please feel free to contact me.

Consultants in
Natural Resources
and the Environmen!



Mr. Lester Page 2
January 29, 2008

%L/.//W/

Steven R. Hannula

encl: Application for Permit, Application for Transfer, filing fee, water bank rental
water bank lease

cc: Doug Fowler (Harris Family LP)
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ERO Resources Corp,
3314 Grace Street
Boise, 10 83703-5834
(208) 373-7983
Fox: 373-7985
Denver » Boise © Durongo
WWW.eroresources.com
eroboise(@eroresources.com

IVED
RECEIVED, o
JAN_ 3.6 2008

WATER RESOURCES
WESTERN REGION

December 4, 2007

Mr. Steve Lester

Idaho Department of Water Resources
2735 Airport Way

Boise, Idaho 83705

RE: Harris Family Limited Partnership Application for Permit Mitigation Plan
Dear Mr. Lester,

On behalf of the Harris Family Limited Partnership (Harris Family LP), please accept
this letter as a mitigation plan to accompany an Application for Permit in the same
name.

The accompanying Application for Permit seeks authorization to expose 5.6 acres of
ground water to evaporation from three excavated ponds in Section 19, T3N, R3E, in
Ada County on property better known as Harris Ranch (Figures 1 and 2). The purpose
of the ponds is for aesthetic storage. All three ponds will intercept ground water.

Because these ponds are exposing ground water to evaporation, some consumption will
occur. To allow the Idaho Department of Water Resources (IDWR) to process the
application for permit immediately, the following mitigation is offered in lieu of a
transfer to fully offset the evaporative losses caused by the ponds.

The Harris Family LP owns water right 63-2973, which authorizes the irrigation of 24
acres from groundwater with a December 28, 1953 priority date; this right has been
recommended for decree in the SRBA. The proposed ponds are within the permissible
place of use defined for this water right. The Harris Family LP offers to retire 5.6 acres,
(0.1 cfs, 25.2 afa) of irrigation from water right 63-2973 to fully compensate for the
evaporative losses incurred by the 5.6 acres of surface area created by the proposed
ponds. The Harris Family LP desires to modify the water right through administrative
means to identify mitigation as a use for the water right.

Please see Attachment 1 for the justification of why the ground water right is
appropriate to mitigate the evaporation.

I envision that IDWR will process the application for permit and as a condition of
approval that water right 63-2973 will be modified by an IDWR administrative process
to change 5.6 acre of the water right from irrigation to mitigation as the nature of use.

Please note that an Application for Transfer will be submitted for both water right 63-
2973 and 63-7103 to move the point of diversion from the Golden Dawn Well to the

5772504 it pls

e Consuftants in

Natural Resources
and the Environment



proposed ponds; however, this Application for Transfer is a separate matter from the
subject Application for Permit.

If you have any questions, please call.

Regards, }
;’? ¢ - [ ;
L £ flnt

Steve R. Hannula

] 7 -
.."}?—!-'--i—'{_f_w.-‘ "tljﬂ Ly -ﬁd.; I}f‘r{'{‘ﬂ-ﬁj
Felicia Harris Burkhalter
Managing Partner, Harris Family LLP.




ATTACHMENT 1

HYDROLOGIC CONNECTION BETWEEN
GOLDEN DAWN WELL, SHALLOW GROUND WATER, AND THE BOISE RIVER



Introduction

Water right nos. 63-2973 and 63-7103 are owned by the Harris Family Limited
Partnership (Harris Family LP), and authorize the use of ground water to irrigate 24 and
80.5 acres of land, respectively. Each water right currently identifies the same point of
diversion (PD) in the SENE Sec 29, T3N, R3E, which is in the Golden Dawn Trailer
Estates along Warm Springs Avenue in Ada County. The well is better known as the
Golden Dawn Well (Figure 1).

In a recent agreement between the Harris Family LP and the Harris Ranch Homeowners
Association (HRHOA), the Golden Dawn well was given to the HRHOA for use in their
irrigation system. Harris Family LP retained rights 63-2973 and 63-7103. The Harris
Family LP no longer has access to that well.

The development plans of Harris Ranch propose to excavate three ponds that will
intercept ground water. Two ponds will be in the SWSE Section 19 and one will be in
the NESW Section 19 (Figure 1 and 2). All three ponds will have evaporation losses that
need to be mitigated. To authorize the ponds to store water, Harris Family LP will file an
Application for Permit. The mitigation plan that accompanies the Application for Permit
refers to the following analysis as to why the ground water rights offered for mitigation
are appropriate.

Secondly, in a completely separate submittal, the Harris Family LP will file an
Application for Transfer to change the PD listed on 63-2973 and 63-7103 to one pond
proposed in the SWSE Section 19. Idaho code 42-222 allows a PD to be changed
provided that no other water rights are injured and other criteria are satisfied. To
successfully change the PD from the Golden Dawn Well to the pond, the Harris Family
LP will need to demonstrate that the Golden Dawn Well and the pond divert from the
same ground water source.

The following report identifies the available data and the basis for the conclusion that the
water pumped from the Golden Dawn well is the same water as would be exposed by the
proposed shallow ponds.

Elevations

As shown in Figure 1, the topography of the Harris Ranch property gently slopes south
toward the Boise River across relatively flat pasture. The slope is steeper at the base of
the foothills and flattens near the river, Standard practice is to assume that the ground
water gradient will follow topography, which is confirmed by the static water elevations
described below.

Appendix 1 contains four driller reports of wells located in Section 29 T3N, R3E. IDWR
has record of other wells located in the same section, but those cannot be correlated to
existing wells, suggesting that either the driller reports did not accurately locate the well,
or that the wells no longer exist. However, a driller report is included for a well labeled

Page 1



as the Barber Trailer Court that is listed in the NENW Section 29, but could not be found.
This particular driller report is included because by its name and listed location is
assumed to be in close proximity to the Golden Dawn Well, and also that it was
completed in the same time period and of similar construction as the Golden Dawn Well.
The Golden Dawn Well (identified as Barber Trailer Court) is located in the SENE and
was completed on May 2, 1967 to a total depth of 101 feet, similar to the Barber Trailer
Court Well in the NENW.

The surface elevation of the Golden Dawn Well is approximately 2809 feet (Figure 1).
No static water level is identified for the Golden Dawn Well. However, the driller report
lists the first occurrence of water at approximately 46 feet, which puts the water elevation
at approximately 2763 ft. The elevation of the Boise River at the closest distance from
the Golden Dawn Well is approximately 2758, which is about 5 feet lower than the static
water level in the Golden Dawn Well, suggesting a ground water gradient toward the
river, consistent with the surface topography.

Similarly, the Idaho Power well located in the SENW Section 29 is 57 feet deep and has a
static water depth of 6 feet. The surface elevation at the well is approximately 2763 ft.
The static water elevation is therefore approximately 2757 ft. The elevation of the Boise
River at the closest distance from the Idaho Power well is approximately 2750, which is
about 7 feet lower than the static water level in the well. This head difference supports
the idea that the direction of ground water flow is toward the river.

The first water encountered in the Barber Trailer Court irrigation well is approximately
46 feet with a final static level of 40 feet. The lithology from 30 to 100 feet is listed as
sand and gravel, suggesting that the first water and the final static should coincide and
that the 6 feet of difference is likely a function of drilling conditions and not necessarily
an indication of a confined aquifer.

The proposed ponds have a land surface elevation of approximately 2743 feet. The
ponds are proposed to be 20 to 25 feet deep, with a bottom elevation of approximately
2718 to 2723 feet. The water level at the pond area is about 4 to 5 feet below land, at an
elevation of approximately 2739. The elevation of the Boise River southwest of the
proposed ponds is approximately 2738 feet, which is consistent with the water level in
the test pits. The correlation of water elevations between the Boise River, the test pits,
and the Golden Dawn Well demonstrate that they form a contiguous surface.

Lithology

The lithology described in the driller report for the Idaho Power well lists gravel and
boulders down to 57 feet. The water bearing zone in the Golden Dawn well (46 to 101
feet) is described as sand and gravel. The clay listed in the Golden Dawn well is only in
the upper 30 feet of the borehole and is not interbedded with the gravel or in the water
bearing interval. The driller report for the Producers Lumber well located in the SENE
Section 29 has gravel listed from 0 to 42 feet.

Page 2



Strata Inc. (“Strata”) conducted a field investigation consisting of shallow test pits and
boreholes, located throughout the development (Appendix 2). Strata concluded that the
soil conditions in the proposed pond area consist of relatively granular soil with poorly-
graded sand or gravel present at depths of less than 4 feet. However, in other test pits
north of Warm Springs Avenue, Strata observed clayey or silty soil extending to 12 feet.
A borehole located near the proposed pond area encountered clayey sand and sand in the
top 7.5 feet, consistent with the test pit descriptions, and then poorly graded gravel from
7.5 to 26.5 feet where the borehole was terminated. Water level in the borehole was at 6
feet below ground surface.

Strata’s observations show the near surface lithology is clay rich, but below 7 feet, poorly
graded gravels are encountered to at least 26 feet. This gravel layer will be exposed
during the excavation of the ponds and is therefore the water bearing interval.

The presence of sand, gravel and boulders throughout the water bearing zones in the
wells and in the shallow excavations, without the presence of any interbedded clay layers
is evidence that the local aquifer is unconfined and can be correlated across the Harris

property.
Other Considerations

Because the Golden Dawn Well and the ponds tap the same water bearing gravel, moving
the PD from the well to the pond will have no net impact to the aquifer.

The distance that the well and pond are offset from the Boise River is roughly the same.
Therefore, there should be no significant difference in the timing of impact to the Boise
River due to pumping at the pond or pumping at the well. Similarly, the mitigative
effects of retiring acres from irrigation by ground water will be timely to offset the
evaporative losses from the ponds.

The proposed ponds are approximately 1 mile northwest of the Golden Dawn Well. By
relocating the PD from the Golden Dawn Well to the pond, the increased separation
distance works to the benefit of the water users near the Golden Dawn Well. However,
there are a number of domestic wells in the south half of Section 19 that will then be
within a '2 mile radius of the proposed ponds. The drawdown due to the evaporative
losses from all three ponds and pumping from one of the ponds may have an effect on the
nearby wells. The effect is expected to be negligible because the water bearing interval is
composed of transmissive sands and gravel and is in direct hydraulic connection to the
Boise River. Furthermore, the ponds will be no greater than 25 feet deep, therefore
limiting the available drawdown.

Page 3



Conclusions

The water elevations determined from topographic maps, the depth to water in the
Golden Dawn Well and the Idaho Power well, and the subsurface investigation by Strata
demonstrate that the ground water gradient is sloping toward the Boise River, consistent
with the surface topography.

The lithology listed for the wells in the vicinity of the Golden Dawn Well and the shallow
excavations on the Harris Ranch property demonstrates that the aquifer is comprised of
sand, gravel, and boulders, with no interbedded clay layers. The depth to water,
correlation of lithology, and the observation that the first water encountered matches the
final static level leads to the conclusion that the shallow aquifer is unconfined.

The correlation between the static water levels in the wells, shallow excavations and the
Boise River along with the contiguous presence of the gravel layer demonstrates that the
water bearing interval in the Golden Dawn Well is hydraulically connected to and is the
same water interval as what would be exposed in the proposed ponds. The water bearing
interval is hydraulically connected to the Boise River,

Moving the PD from the Golden Dawn Well to one of the proposed ponds will not injure
nearby ground water or Boise River water users. Because the pond is in the same source
as the ground water well, there will be a zero net effect to the aquifer. The similar offset
distance from the river suggests that the timing of impacts will be the same for either
pumping from the Golden Dawn Well or from the pond. Similarly, mitigative effects of
retiring acres from irrigation will enjoy the same timing.

Page 4
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Appendix 1

Driller Reports from Section 29, T3N, R3E, Ada County



REPORT OF WELL DRILLER
State of Idaho

State law requires that this report shall be filed with the St
Engineer within 30 dayes after completion or abandonment of the well.

%68
10%;!!0} t; on

g mag;
WELL OWNER: , A Size of drilled hole: /27  Total '#
Name Tller s breyil g depth of well: /p/ ™ Standing water
: Ao o . level below ground: -— Tenp.
Address -_Ba\"‘b'“"‘"_urvelre“’ Ce"’”"l—' Fahr, . % ¢ Test delivery: e Epm
or _+- c¢fs Pump? Bail

NATURE OF WORK (check

Size of pump and motor used to make test:

: Replacement well
New well Deepened Dp Abandoned D

Length of time of test:

4}?1‘3.

Min.

: A R c . |DTEWAOWN: ft. Artesian preasure: ft.
Water is to be used for: L 227 labove land surTace Give flow efs
METHOD OF CONSTRUCTION: Rotary [T] cavle Kljer gpm. Skutoff presaure:
Dug Other Controlled by: Valve Cap Plug
(explain) No control @ Does well leak around casing?
CASING SCHEDULE: Threaded Wolded XX es [ ] °
“Diam. from o ft, to yi- -] Ite DEPTH MATERIAL WATER
"Diam., from ft. to ft. 'BOM  TO YES OR RO
"Diam. from ft. to ft. FEET FEET
“"Diam, from ft. to £t, e 17
Thickness of casingi___, 25~® ~ Material: Ts g
T 720
Steel [x]” concrete [} wood ] other D r’ e
R
{explain) Yo 1 v
PERFORATED? Yes [J] No [T] e of %7 o
perforator used: . o . 7
Size of perforations: " by it
¥ perforations from ft. to ft.
erforations from ft. to ft.
rforations from ft. te ft.
perforations from ft. to It.
WAS SCREEN INSTALLED? TYes [ ] No -
Mapufacturer's name _
Type - MOdel No,
Diam. Slot size Set from ft. to_ ft|
Diam. Slot size Set from ft. to._ ft.
CONSTRUCTION: Well gravel packed? fes
No. size of gravel Gravel
placed from ft. to ft. Surface smeal
provided? Yes No To what depth?
ft. Material used in sesl:
Did strata contain unusable water? Yes |_|
No. Type of water: -
Deptd of strata ft. Method of sealing
strata off:
Surface casing used? Yes | ]| No. [X]
Cemented in place? Yes . Ne . 6{‘_,1‘!5‘1
Locate well in section
- - o ey R o -
i I
I |
—— -1 = Woric started:
I ! Work finished: % f L7
( i Well Driller's Statldenf: This well was
t Secr— @rilled under my supervision apd this report
! | is true to the best pf knowledge,
v . Name ‘MZ—A— :
Ty T T T TS Address:_25~0 0 2 fBasie
.' l - [signed br;ﬁ%ﬂ%__
-~ License No. Date:
LOCATION~OF WELL: County . ?
SE% NE % Sec. 29 1. € (WS R. .5
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Use other gide for additional remarks

USGS
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REPORT OF WELL DRILLER
A1 State of Idahe JUL 27 1967

A
L
State law requires that this report shall be filed with the MMHMW*

Engineer within 30 days after completion or abandonment of the well.

v V4
WELL OWNER ﬁ ‘ Size of arilled hole] A2 Total
Name y 4 depth of well: S‘,tand:i.ng water

4 - level below ground: [4] Tenp.
“ g d - = Fahr. ® Test delivery: gpm
avid

b 2 or, —_ofs Pump? [ ] Bail
Qwner's Permit No.

] Size of pump and motor used to pake test:
NATURE OF WORK (check): Replacement well [ ]
New well m Deepened Abapdoned
Vater is to be used for: above land surface Give flow cfa

METHOD OF CONSTRUCTION: Rotary [ ] Cable [X]lor __ gpm. ShutofF pressure:
Dug D Other Controlled by: Valve ﬁ Cap | | Plug L[]
(explain] @
o

JEN.

Length of time offAest: Be Min,
Drawdown: ft. Artesian preassure: ft.

Does well leak around casing?

chm SCHEDULE: Threaded __ Welde X
"Diam. from_ (1) ft. to _J/O . MATERIAL WATER
"Diam. from It. to ft. YES OR RO
"Diam. from e, to ft. /
"Dism. from ft. to ft. wd Vo
Thickness of casing: ALl Vaterial: e’ 173
T i .
Steel ] concrete [] wood [] other [ = >
‘ ’
(explain) %
PERFORATED? Yes pe of L] 7
forato ed:
per T a 67 k
Size of perforations: ¥
erforations from 77 Ly
: Fiin

perforations from ft. to ft. Y
perforations from Ift. to ft. 40
perforations from il
WAS SCREEN INSTALLED? Yes | ] ~ FNo X1
Manufacturer's name N ] - O § -
Model No.

Type
Diam. Slot size Set from ft. to ft,

Diam, Slot sisze Set from ft. to £t

CONSTRUCTION: Well gravel packed? Yes

No. [[] size of gravel Gravel

placed from ft. to ft. Burface seal

provided? "Yes | ] No [X] To what depth?
ft. Material used in seal:

Dd strata contain unusable water? Tes l |
Ni Type of water:

[+ 19
Depth of atrata ft. Method of gealin
strata off:

Surface casing used? Yes | |  No. X]
Cemented in place? Yes |[ | No ]

Locate well in section

: T T -
— [ 4 I

I I

i bl il sl Work started:
| | Work finished: F=7A
{ 1 Well Driller's statem#t: This well was
t Secsr— drilled under my supervision amd thim report
! i is true to_{fhe best
L _: Name : %

‘__-, Y |__-_ Addresa: m
: : Signed by:_J4

License N

Use other side for additional remarks

o USGS

LOCATION OF WELL: County
NEK Ny sec._27 1. S R, W



. State of Idaho
USE TYPEWRITEROR | ' N - o~
SBEALL PESB;:T PEN Department of Reclamation }/’; Y
' i WELL DRILLER’S REPORT
State law requires that this report be filed with the State Reclamation Engin: .
. within 30 days after completion or abandonment of the well,
1. WELL OWNER 7. WATER LEVEL
Name__PToducers ILumber Co, Static water level_S ____ feet below land surface
| Flowing? O Yes %E#No G.P.M. flow
Address Barber, Idaho Temperature °F. Quality
Artesian closed-in pressure p.sd,
Owner's Permit No. Controlled by O Vakve 03 Cop O Piug
2. NATURE OF WORK 8. WELL TEST DATA
& New walt O Deepened O Replacement O Pump 0 Baiter #] Other
‘Dincharge G.P.M. Draw Down Hours Pumped
01 Abandoned [describe méthod of abandoning) - L —5
3. PROPOSED USE
O Domestic O irrigation O Test 8. LITHOLOGIC LOG
Hole Oepth Water
[ Municipat # Industrial 0O Stock Dism. | From | To Materiat Yas | No
6] O ZravYe
4. METHOD DRILLED 32 1
18 Cable O Rotory O Dug {1 Other
5. WELL CONSTRUCTION
Diameterofhole _ 6 inches  Totaldepth _ 42  foet
Casing schedule: 8 Steel O Concrete
Dismeter From Teo
4 =2f 6 inches 7/ W fest __ 424t
inches ___.  foet _____ foet
inches inches ____  feet ____  feet T
inches inches _ fest __  _ feer
inches inches _____ feet ____ _foet
Was a packer of seal used? O Yes ¥¥No
Perforated? OYes ¥¥No
How perforstad? (O Factory O Knife O Torch
Size of perforation inchesby ____ inches
Number From To
perforations foet feet
perforstions foet foet
perforations feet feat
Well screen installed? OYes ¥E¥No
Manufacturer’s name
Type o Mode{ No,
Dismeter__Slotsize___ Set from foet to foet 3 IR
Dismeter __ Stot size___ Set from foet to foet —— ML
Gravel packed? O Yes *No Size of gravel
Placed from foet to, foet [
Surface seal? ¥& Yes O No  To whatdepth foet
Material used inseal O Cementgrout &
6. LOCATION OF WELL
Sketch map location must agree with written location. 10,
N Workstarted_6~69 __ finished __ 669
B : 1. DRILLER'S CERTIFICATION
w. [ E This weli wes drilled under my supervision and this report is
o true-to the best of my knowledge, /
‘ . Drillor's or Firm’s Neme g Né‘ﬁ; '
.M_Cu sec.s? 4, T.__?__Nﬁ i_qfl g, / M A

USE ADDITIONAL SHEETS IF NEGESSARY



%

]
[

~ B350!7

e IDAHO DEPARTMENT OF WATER RESOURCES Oice Use Oy
v Inspected by
WELL DRILLER'S REPORT Tup o Soo

1. WELL TAG NO. D 0041809 — v 14
DRILLING PERMIT NO. 14, WELL TESTS: Lat: Long:
Other IDWR No. [JPump [Bater X air [ Fiowing Artesian
2. OWNER: Yield gal./min, Dravwdown Pumping Level Time
Name _ |daho Power Co. 50 49 40 2 Hrs.
Address. PO Rox 70
Cty __ Bojise State | Zip ga707

P Water Tomp. 5§ Bottomholetemp. 86
3. LOCATION OF WELL by legal description: Water Contty s o S

Sketch map location must agree wilh written tocation.

Depth first Water Encounter g
12. LITHOLOGIC LOG: (Describe repeirs or abandonment)

N Water
Twp. 3 Noih o South [ _.;'f’..:' Fom | To Romarks: Lihology, Water Quaity & Tomperature | Y | N
* gRoe _ 3 Esst [ o West [ " 0] _ 18|Gravel - X
: Sec. _ 29 e RSBV W e [ 6" 1 57|Gravel & Boulders _ X
; Gov'tht counu Ada
. Long:
W“Wﬁ's'*e ﬁQLE.JMa.m_Snnngs__
— £ - CtyBolse
Lt Bik. Sub, Name
4. USE:
[ bomestc CIMunicipal CIsonitor X! irvigation
[ Thermal O injection (doter
5. TYPE OF WORK: check all that apply {Replacement etc,)
XINewwell [ IModity [JAbandonment Oother
6. DRILL METHOD:
A Rotary [JCable CIMud Rotary [other
7. SEALING PROCEDURES:
SealfFilter Pack AMOUNT METHOD
Matorial From | To m
Bentonite 0! 18 '4001bs  [Overbore ]
i
Was drive shos used? (XY (ON  Shoe Depiis) 46
Was diive shoe seal tested? [JY [N How?
8. CASINGILINER: I RECEITVED T
Dilamebar To | Guage Matorial Cming Linvew Welded Threaded
& 43 8| .250/Steel _ g % g SEP 11 200h
— O o o WATER RESOURCES
Length of Headpipe 7 5" Length of Tallpipe
9. PERFORATIONS/SCREENS: .
[CIPerforations Method i .
(X' scroens ScreenType Johnson Stainless Steel Completed Depth 57 {Messurabic)
From To Siol Sze | Number |Diamater| Moteriat Cesing Linar Date: Started gr29/2005 ' Completed §/23/2008
AT 5110 5SS 0 B 13.DRILLER'S CERTIFICATION: ,
Muﬂymualmmmmmmmmpmmat
[} O the time the rig was remaved.
Company Name Treasyre Valley Drilling . FimNo. 560_
10. STATIC WATER LEVEL OR ARTESIAN PRESSURE: B
g . betow ground Aftesian pressure ib. F":‘ Official Date Bi24/2005
an
:::; lln:;n:mnbrad 50 . Describe acoess port or control Deiler or _ Date
{Sion once if Fim Official & Oporator) 412

FORWARD WHITE COFY TO WATER RESOURCES
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STRaTa

GECTECHNICAL ENGINEERING & MATERIALS TESTING

Io\-&zjwlfy From Hhe SGround up

December 4, 2007

File: LENLTD B06197D
Mr. Doug Fowler

LeNir, LTD

¢f/o Mr. David Powell

RiveRidge Engineering

3046 S. Bown Way

Boise, Idaho 83706 RE: REPORT
Geotechnical Engineering Evaluation
Harris Ranch Subdivision No. 11
Boise, Idaho

Gentlemen:

STRATA, Inc. is pleased to present this geotechnical engineering evaluation for the
proposed Harris Ranch Subdivision No. 11. Our geotechnical services were performed
referencing our proposal dated July 25, 2007.

This report summarizes the results of our research, field evaluation, laboratory testing, and
geotechnical recommendations. Our geotechnical services were performed referencing
conversations with RiveRidge Engineering regarding the project. The findings and opinions
presented herein are focused on our understanding of the site/subsurface conditions relative to
the project concept. Other unforeseen site conditions not discussed here may impact proposed
construction. We anticipate that the project concept will continue may evolve during continued

design, and our continued involvement will be an important element of ongoing project design and
construction.

This report has been prepared to provide recommendations for infrastructure design and
construction. This report is not intended to be used for indivisal lot development. However, we
recommend each indivial lot owner be provided this report for information purposes and consult
with STRATA regarding geotechnical evalution relative to individual lot construction.

We appreciate the opportunity to work with you on this project. We remain available to
assist the design and development team as the project evolves. Please do not hesitate to contact
us if you have any questions or comments.

Sincerely,

STRATA, Incz%
Michael G. Woodworth, P.E.
Project Engineer

H. Robert Howard, P.E.
Senior Reviewer

MGW/kf
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REPORT
Geotechnical Engineering Evaluation
Hartis Ranch Subdivision No. 11
Boise, Idaho

INTRODUCTION

STRATA is pleased to provide this report as part of our authorized geotechnical
engineering evaluation fo assist you and RiveRidge Engineering to help characterize
the soil and groundwater conditions at the project site. The purpose of this evaluation
was to obtain soil and groundwater information across the site and provide geotechnical
recommendations to assist in planning, design, and development of the proposed site.
Specifically, we have evaluated soil and groundwater conditions with respect to
earthwork preparation, utility excavation, recommendations for pavement design,
stormwater disposal, and groundwater information. We have also collected a database
of subsurface information to assist with planning and design of individual ot
development. The following sections present the site description and proposed
construction, field exploration, subsurface conditions, laboratory testing, and
geotechnical engineering opinions and recommendations.

PROJECT UNDERSTANDING

Based on review of plans provided by RiveRidge Engineering and our previous
involvement with the project, we understand that the project is anticipated to consist of
development of approximately 1,500 acres of foothills and valley terrain. At this time,
we understand development will proceed in phases for only the valley areas, and foothill
areas will be designed and developed later. We have been contracted to provide
geotechnical exploration and recommendations for the approximate 350-acre valley
portion of the proposed development. [n these areas, the project is anticipated to
consist of mixed use commercial and residential development with associated
infrastructure. A preliminary grading plan has been developed by RiveRidge
Engineering for the valley portion of the development area. Numerous local, collector,
and arterial roadways are anticipated throughout the area of the development.

%
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Stormwater is anticipated to be retained on-site via ponds in the western portion of the
development area and wetlands fronting the Boise River.

At the request of RiveRidge Engineering, we have provided the following design
information for Harris Ranch Subdivision No.11 which occupies the western portion of
the overall, approximate 1,500 acre, Harris Ranch Development to be located in Boise,
Idaho. Based on review of site plans provided by RiveRidge Engineering, we
understand that Harris Ranch No. 11 will consist of approximately 65 acres, with
development proposed to consist of mixed commercial and residential lots and Ada
County Highway District roadways. Fill of up to 10 feet, and cut of up to 4 feet is
planned within and adjacent to proposed roadway areas.

SITE DESCRIPTION

The area occupied by the proposed Harris Ranch Subdivision No. 11 presently
exists as relatively gentile to moderately sloping terrain. The northern portion of the site
located north of the present Warm Springs Avenue is topographically elevated above
the remaining portions of the site, and approximately 70 feet of topographic variability
exists from the extreme southem and western portions of the project site to the extreme
north eastern part of the project site. Slopes are generally less than 10 percent
however, slopes up to approximately 2 feet horizontal to 1 foot vertical (2H:1V) exist in
the central portion of the development area located north of the existing Warm Springs
Avenue. Additionally several buildings and associated fill stockpiles are present along
the existing Wise Way south of Warm Springs Avenue in the southern portion of the
proposed development area. Fill stockpiles are up to 12 feet in height in this area. A wet
lands area exists in the western portion of the project site and is delineated on the
attached Plate 1. The boundaries of the wet lands area shown on Plate 1 are

approximate and are provided referencing information from RiveRidge Engineering.
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SOIL AND GEOLOGIC EVALUATION PROCEDURES

This evaluation presents a geotechnical site characterization to provide
geotechnical opinions and recommendations to the design team to assist in design and
construction of the infrastructure for the proposed project. STRATA has performed this
evaluation based on our review of previous geotechnical reports and review of general
geologic and geotechnical literature which, in our opinion, is applicable to the proposed
development site. Additionally, we have also accomplished subsurface exploration,
laboratory testing, and engineering analyses related to the existing soil conditions and

proposed construction. Specific aspects of evaluation procedures are described in
detail in the following sections.

Geologic and Geotechnical Literature Review

To prepare this geotechnical engineering evaluation, we reviewed previous
geotechnical evaluations pertaining to the project site and adjacent sites which, in our
opinion, exhibit similar conditions. Specifically, we have reviewed and researched
relevant portions of the following geotechnical reports:

* Report — Preliminary Soil and Geologic Evaluation For Master Planning,
Harris Ranch Development, November 13,2008, prepared by STRATA, Inc.

* Report-Planning Level Soil and Geologic Assessment, Proposed Harris

Ranch Subdivision Development, September 23, 1996, prepared by STRATA,
Inc.

e Preliminary Geotechnical Evaluation Report-Proposed Haris Ranch

Subdivision Development Area “A”, August 28, 1998, prepared by Kleinfelder,
Inc.

« Supplemental Geofechnical Evaluation Report-Proposed Harris Ranch
Subdivision, Southem Quarter Development Area “A,” dated October 30,
1998, prepared by Kleinfelder, Inc.

* Report-Limited Soil Sampling Event, Harms Ranch Development, Boise,
Idaho, dated July 3, 2000, prepared by Kleinfelder, Inc.

=
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As noted, STRATA previously prepared a Soil and Geologic Evaluation for the
proposed Harris Ranch Development dated November 13, 2006. This report was
prepared for the overall Harris Ranch development, however, subsurface exploration in
the area of the proposed Harris Ranch No. 11 subdivision was accomplished as part of
our previous evaluation. A total of 13 test pits were advanced in vicinity of the project
site in 2006. The locations of these previously advanced test pits are shown on Plate 1,
Test Pit Location Plan. The logs of the subsurface conditions encountered are provided
in Appendix A.

Geologic Reconnaissance

To establish the geologic environment relative to the proposed site development,
STRATA completed geologic reconnaissance for the proposed development in 2006 as
part of our Preliminary Soil and Geologic Evaluation. Geologic maps, USDA Soil
Survey information, IDWR well logs, and previous geological mapping and aerial
photographs were all referenced to assist the evaluation. A professional geologist
performed reconnaissance and surface mapping at the site. Geologic maps and
detailed description of site geology are presented in our 2006 evaluation.

Field Exploration

In September 2006, STRATA observed the excavation of 13 test pits across the
overall Harris Ranch Development area. STRATA observed 35 additiona! test pits and
8 soil borings in August and September 2007. Of these, 18 test pits and 2 soil borings
are within or near the boundaries of Harris Ranch Subdivision No. 11. Approximate test
pit and boring locations are provided on Plate 1. Qur field engineer evaluated the soils
encountered referencing the Unified Soil Classification System (USCS). A brief
explanation of the USCS is presented in Appendix A and should be used to interpret the

terms used on the test pit and boring logs provided in Appendix A. Select soils were
retained for laboratory testing.

=

IDAHO MONTANA NEVADA OQREGON UTAH WASHINGTON WYOMING
www.stratageotech.com



REPORT

Harris Ranch Subdivision No.11

File: LENLTD BO6197D

Page §

At the conclusion of our subsurface evaluation, test pits were loosely backfilled

level with the existing ground surface. Test pit locations were documented in the field
by the presence of labeled stakes and standpipe piezometers. Test pit locations were
also surveyed following exploration. Test pits located beneath the proposed
improvements should be re-excavated to native soil and backfilled with structurai fill to

reduce the potential for future settiement.
Laboratory Testing

Laboratory testing was accomplished on select soil samples obtained from our
field exploration. All testing was accomplished referencing ASTM procedures.
Laboratory testing included in-situ moisture/density determinations, grain-size
distributions, Atterberg limit determinations, consolidation testing, and Resistance R-
value testing. Resuits of laboratory index tests are provided on the individual test pit
logs, and the consolidation and R-value test results are attached in Appendix B.

SITE GEOLOGIC SETTING
Regional Geology

The overall Harris Ranch development area consists of relatively level valley
areas and gently to steeply sloping hillside areas. The Harris Ranch Subdivision No. 11
area lies within the ancestral floodplain of the Boise River Valley, while the hillside and
canyon portions of the proposed development area lie within the Boise Front. A general

map of geologic units, has been included in our 2006 Preliminary Soil and Geologic
Evaluation.

Seismicity and Faulting

Based on the geologic reconnaissance and geologic research performed,
numerous faults are mapped within the foothills portion of the proposed development
area. These faults are part of a larger fault system within the Boise Front.
Breckenridge, et al (2003) has labeled the Boise Front fault system as “Major Tertiary”

&y,
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faults, with movement within the past 1.8 to 16 million years. These faults are part of

the Foothills fault zone, which roughly parallels the Boise Front. The faults do not

exhibit a strong surface expression, and the presence and location of faults has been

interpreted by others based on geologic mapping and subsurface information. The

Boise Front fault system is not known to be active, with no movement occurring within

the last 1.6 million years (Breckenridge, et. al, 2003). Mapped faulting does not affect
the current project site.

Ground shaking and motion in the Boise area is likely to be a function fault
activity of considerable distance from the Boise Valley. The closest active major fault to
the project site is the Squaw Creek Fautt, located approximately 30 miles north of the
project site. The Squaw Creek Fault is considered capable of an approximate
magnitude 7.1 earthquake (USGS 2004). Considering the low incidence and large
recurrence intervals of seismic activity in the immediate site vicinity, use of International

Building Code (IBC) seismic design parameters appears a reasonable approach for
seismic design.

SUBSURFACE CONDITIONS

Subsurface conditions within the Harris Ranch Subdivision No. 11 area were
observed {o be highly variable. However, in general, we observed soil conditions south
of Wamm Springs Avenue and in proposed stormwater drainage pond areas in the
western portion of the site to consist of relatively granular soil with poorly-graded sand
or gravel generally present at depths of less than 4 feet. We observed significantly
increased silt and clay content in test pits north of Warm Springs Avenue, with clayey or
silty soil extending to depths in excess of 12 feet below existing grades. We have
provided a generalized discussion of soil conditions for each area below, and specific

soil contacts and descriptions are provided on the test pit and boring logs provided in
Appendix A.

&
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Soil Conditions - Northern Portion of Project Site

Soil encountered within the test pits in the northern portion of the project site
generally consisted of near-surface clay, interbedded clayey sand and silty sand, and
poorly-graded sand and poorly-graded gravel with sand. Near-surface clay soil was brown
to black, stiff to hard, and moist fo saturated, and was noted to extend to depths of up to
approximately 3 to 12 feet within the test pits, although clay was generally observed to be
interbedded with clayey sand below depths of approximately 3 to 4 feet . Brown fo tan,
medium dense, clayey and silty sand was generally encountered underlying clay soil,
extending to depths of 5 to greater than 12 feet. In select test pits, clayey and siity sand
grades to poorly-graded sand and gravel below these depths. Additionally, limited
uncontrolled fill was observed to a depth of 2 feet in TP-8. In general, vegetation and
organics were observed in the test pits in native soil to a depth of approximately 3 to 6
inches beneath the ground surface.

Soil Conditions - Southern and Western Portions of Project Area

Soil encountered within these areas was noted to generally consist of near-surface
silty and clayey sand grading to poorly-graded sand and poorly-graded gravel with sand.
Generally, poorly-graded gravel or sand soil was encountered at depths of less than 4 feet
below existing grade and extended beyond the termination depth of explorations.
Uncontrolled fill was noted in the southern portion of the Phase 1 area, with fill stockpiles
present near existing structures along Wise Way. Within the test pits advanced in this
portion of the development, uncontrolled fill was observed to extend to depths of
approximately 2 to 4 feet. However the potential for additional uncontrolled fill exists
adjacent to the existing structures and fill stockpiles of up to approximately 10 to 12 feet in
height were observed along the alignment of the proposed Warm Springs Avenue in this
area of the project site. Vegetation and organics were generally observed within the upper
3 inches of native soil, within test pits advanced in this portion of the project site.

&
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Groundwater

Groundwater was encountered at depths ranging from approximately 2 to greater
than 10 feet below ground surface at the time of our investigation. Groundwater in the site
vicinity is associated with precipitation, as well as irrigation within the general area, and will
fluctuate with seasonal and yearly variability in precipitation, irrigation, and runoff from
Warm Springs Creek and the Boise River. Subsequent groundwater monitoring has been
accomplished and groundwater monitoring data is provided in Appendix C.

GEOTECHNICAL OPINIONS AND RECOMMENDATIONS
General

It is our opinion that the site is suitable from a geotechnical standpoint for the
proposed development, provided the recommendations in this report are accomplished.
The recommendations contained in this report reflect our understanding of the location
and configuration of the proposed lots, topography, and subsurface conditions. If design
plans change (e.g. grading or layout is significantly different from what we have assumed
or were provided), or subsurface conditions between test pit locations vary significantly
from what was observed during our subsurface evaluation, we should be notfified to review
the report recommendations and make any necessary revisions.

The report recommendations reflect a straight-line interpolation and extrapolation of
the subsurface conditions between and beyond the test pit locations. However, the soil
conditions may vary at the proposed site. The variation in subsurface conditions will not
be known until construction, and may cause changes to construction plans and/or costs.

Site and Subgrade Preparation

At the time of the field evaluation significant vegetation and organic material was
observed to a depth of approximately 3 to 6 inches, depending on location. We
recommend that this topsoil with organic matter be stripped beneath all planned
improvements, including structural fill areas. In our opinion, this topsoil is not suitable for
use as structural fill and should be wasted or stockpiled on-site for landscape areas. All

&
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uncontrolled fill should be stripped and removed from below all pavement, sidewalk, and

building pad areas, as well as structural fill areas. Excavation depths of up to 4 feet should

be anticipated for removat of uncontrolled fill in the vicinity of TP-8 and TP-31. Deeper

excavation will be required in existing fill stockpile area along Wise Way and the proposed
Warm Springs Avenue alignment.

Test pits have been marked in the field by standpipe piezometers. The test pits
should be staked prior to any earthwork site grading and any test pits, which are located
beneath paving, structural fill, or building lot areas, should be re-excavated and replaced
with structural fill in accordance with the recommendations in this report.

The stripped subgrade in proposed structural fill, pavement, residential/commercial
lot, and sidewalk areas should be scarified a minimum depth of 6 inches and recompacted
to a minimum of 95 percent of the maximum dry density, as determined by ASTM D 698.
If any weaving or pumping is observed, those areas should be removed to firm soil and
replaced with structural fill.

As discussed above, wetlands exist in the western portion of the project site, with
groundwater present at or near ground surface. During earthwork operations in this area,
dewatering for subgrade preparation must occur in order to render the subsurface soil
conditions sufficiently dry to complete the required earthwork. Further, soil disturbance at
the subgrade elevation will occur if the site is not adequately dewatered prior to conducting
the site earthwork, and if construction equipment that is not suitable for working in moist to
wet, dewatered soil conditions is utilized. Disturbed soil areas may require
overexcavation to undisturbed soil and backfilling the excavation with drain rock or
granular structural fill (as recommended below) to render a stable and uniform soit. To
accomplish this work, the groundwater table must be lowered locally.

Fill Areas

As discussed previously, based on review of proposed grading plans prepared by
RiveRidge Engineering, we understand that up to 10 feet of fill will be placed in portions of
the proposed development, with greatest fill thicknesses anticipated along the proposed
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relocated Warm Springs Avenue; north of existing Warm Springs Avenue and near the
Wallling Ditch in the southern portion of the site.

Near-surface soil across the northern portion of the development generally consists
of lean clay overlying clayey sand. Consolidation testing preformed on clay and clayey
sand soil indicates these soils exhibit a moderate settlement potential under the
anticipated loads imparted by the proposed structural fill. In most areas, we anticipate
settlement associated with fill will be less than approximately 1 inch, and in our opinion, is
anticipated to be within design tolerances. However, in areas north of the existing Warm
Springs Avenue, areas of fill of up to 10 feet are anticipated. Based on our analysis, we
recommend removal of native clay soil in areas where, greater than 5 feet of structural fill
is proposed. In these areas, clay soil, if present, should be excavated to a minimum depth
of 2 feet below existing grade prior to placement of fill. Following removal, the native
subgrade should be prepared as described above. [t will be important to have STRATA
observe the subgrade prior to placement of structural fill.

Within the western portion of the development area, groundwater was noted at
relatively shallow depths. Specifically, shallow groundwater within the vicinity of TP-8, has
been observed to occur at an elevation above the base of the slope located to the
southwest of TP-8. We understand up to 10 feet of fill is planned in this vicinity. Structural
fill placed in this area will be placed on slopes in excess of 5H:1V (20 percent) and, as
such, must be placed on level excavated benches. Additionally, prior to initiation of
earthwork in this area, we recommend a drainage trench be constructed within the existing
slope to dewater the existing slope and allow for earthwork to proceed. The drainage
trench should be constructed parallel to the existing slope face consist of a minimum 8-
inch diameter perforated pipe surrounded by drain rock. The pipe should daylight to the
southwest, within the pond excavation area. A schematic cross section of the drainage
trench is presented as Plate 3. The location of the proposed drainage trench is shown on

Plate 1. Additional dewatering recommendations are presented in the Dewatering
Considerations portion of this report.
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Structural Fill

All fill placed to support pavement, sidewalk, and building pad areas should consist
of structural fill. Structural fill could consist of previously excavated on-site inorganic silty
sand, poorly-graded sand, or poorly-graded gravel. However, in no case should clayey
soil with a plasticity index of greater than 15 be utilized for structural fill. Structural fill can
consist of soil classified as silt, sand, or gravel in accordance with the USCS {ML, SP, SM,
SW, GP, GM, or GW). Clayey sand (SC) and clayey gravel (GC) may also be utilized for
structural fill, if the soil meets the above plasticity requirement. Based on our field
investigation and laboratory testing, we anticipate the majority of near-surface native soil
from the northem portion of the Phase 1 area will not be suitable for use as structural fill
unless sufficiently blended with other soil types. Structural fill should not contain particles
greater than approximately 6 inches in diameter. All structural fill should be moisture
conditioned sufficiently to achieve compaction requirements. If the on-site material is to be
used for structural fill, it should be moisture conditioned to near optimum moisture content
for compaction. The on-site soil is moisture sensitive and may be difficult to re-use.

Structural fill should be placed to the subgrade elevation in uniform, maximum 8-
inch-thick, loose lifts and compacted to a minimum of 95 percent of the maximum dry
density of the soil, as determined by ASTM D 698 (Standard Proctor). This assumes that
heavy compaction equipment such as rollers with a minimum drum weight of 5 tons is
used. The maximum loose-lift thickness should be reduced to 6 inches where smaller
and/or lighter compaction equipment is used. We understand STRATA will be retained to
perform field density testing of structural fill for the subdivision grading.

Borrow Sources

We understand ponds will be excavated in the western portion of the site and
utilized as storm drainage faciliies. These ponds are planned to be excavated to depths
of approximately 20 to 25 feet below existing grades. Test pits and borings advanced in
the vicinity of proposed ponds indicate poorly-graded sand and poorly-graded gravel with
sand soil is present below depths of 2 to 4 feet, extending beyond the termination depth of
all test pits and borings in this area. These granular soils are suitable for use as structural

&
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fil, as described above. Additionally, sand and gravel soil may be suitable for use as
granular subbase or base course within proposed roadway sections. STRATA is available

to provide laboratory testing to evaluate the potential use of the native gravel as granular
subbase and base course, if desired.

Wet Weather/Wet Soil Construction

We recommend that site construction be undertaken during dry weather conditions.
If site construction, particularly grading, is undertaken during wet periods of the year, on-
site soils will be susceptible to pumping or rutting when subjected to heavy loads from
rubber-tired equipment or vehicles which exert a point load. Wet weather earthwork
should be performed by low pressure, track-mounted equipment that spread and reduce
the vehicle load. Work should not be performed immediately after rainfall. All soft and
disturbed areas should be excavated to undisturbed soil and backfilled with structural fill as
recommended in the Site and Subgrade Preparation section of this report. Compaction of
the fill should be sufficient to preclude pumping of the native soil,

in summary, careful construction procedures are paramount to the successful
grading operation if the existing or proposed structural fill soils are wet. Consulting us prior

to initiating this type of construction is recommended to maximize earthwork efficiency and
achieve a stable subgrade.

Utility Excavations

On-site soils are considered excavatable with conventional earth moving
equipment. Shallow excavations that do not exceed 4 feet in depth may be constructed
with side slopes approaching vertical. Below this depth, it is recommended that slopes be
constructed in accordance with Occupational Safety and Health Administration (OSHA)
regulations, section 1926, subpart P. Based on these regulations, on-site soils should be
classified as type “C” soil. Excavations within these soils should be constructed at a
maximum slope of 1.5H:1V for non-surcharged excavations up to 20 feet in height.
Excavations in excess of 20 feet will require additional analysis. Note that these slope
angles are considered stable for non-surcharged short-term conditions only, and will not
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be stable for long-term conditions. Additionally, the contractor will be responsible for site
safety, and all excavations should adhere to OSHA requirements.

We anticipate utility excavations will likely extend below groundwater in numerous
areas across the site. Dewatering of excavations should be anticipated. Additionally, silty
or clayey soil which is at or near saturation will require drying prior to placement as utility
trench backfill. We recommend the contractor consider use of granular structural fill for
utility trench backfill to reduce the time required for moisture conditioning of backfill
material. Al utility trench backfill should consist of soil meeting the requirements for
structural fill and must be placed and compacted in accordance with ISPWC standards.

The pipe bedding zone occurs from at least 6 inches below the pipe invert to at
least 6 inches above the top of the pipe; trench backfill is above the bedding, extending to
the soil subgrade elevation. We recommend that all saturated, loose, or disturbed soil be
removed from the base of pipe trenches prior to placing pipe bedding. Bedding should be
placed in dewatered conditions, and any localized sloughing must be removed from the
trench excavation. Bedding should meet the requirements of the latest edition of the ldaho
Standards for Public Works Construction (ISPWC). Backfill above the bedding may be on-
site and import soil, as specified in the Structural Fill section. All bedding and backfill
should be compacted to structural fill criteria.

Dewatering Considerations

Based on the soil and groundwater conditions encountered during exploration,
dewatering will be necessary prior to, as well as during construction. Alluvial sand and
gravei encountered at the project site has the potential to produce significant quantities
of groundwater. in addition, poorly graded sand, silty sand, and clayey sand soil
encountered above alluvial poorly graded gravel have the potential to “flow” when
saturated and exposed in an excavation.

We anticipate temporary dewatering will be required in utility excavations, in
pond excavations, and in the existing wetland area located in the western portion of the
development. Based on our discussions with RiveRidge Engineering and review of
grading plans, we anticipate ponds in the western portion of the development will be

&
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excavated to depths of 20 to 25 feet below existing grade. Utility excavations are

planned to extend to depths of up to 19 feet near the intersection of Warm Springs

Avenue (proposed) and Barber Road, with utility excavations planned to extend to a

depth of up to 10 feet in the remainder of the site. We anticipate well point dewatering

and/or localized sump pit dewatering may be capable of dewatering the proposed

excavations, depending on excavation size. We recommend groundwater levels be

maintained a minimum of 2 feet below anticipated subgrade elevation. The contractor

should expect large volumes of groundwater during dewatering, due to the site proximity

to the Boise River and the hydrogeologic characteristics of the alluvial sand and gravel
encountered beneath the site.

The following sections present preliminary concepts or options for site
dewatering to assist the contractor in developing a dewatering plan for the proposed
utility and pond excavations. We expect the methods implemented to dewater the site
will vary based on actual site and hydrogeologic conditions encountered during
construction.  Consequently, the contractor should be prepared to revise their

dewatering plan to achieve and maintain the required dewatered conditions.

Well Points

Closely spaced well points may be feasible to dewater utility and other
excavations. Well points could be drilled or driven into the soil. In the northern portion
of the site, the nature of the aquifer will likely result in moderately steep drawdown
curves and the groundwater table between well point locations will be higher than at the
well location. In our opinion, well points spaced at approximately 20 to 30 feet may be
required to achieve dewatering in areas of clayey soil (northern portions of the site). In
pond areas, increased well point spacing may be possible; however, very large volumes
of water should be anticipated from the native sand and gravel soil, and well point
dewatering methods may not be feasible in pond locations.

Advantages to utilizing well points include accomplishing dewatering prior to
construction and reducing earthwork challenges associated with wet soil and unstable
excavations. Further, if proposed utility excavation locations are dewatered prior to

&5
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excavation, excavated soil may be sufficiently dry to allow for compaction as utility
trench backfill. However if well points are utilized for dewatering, substantial time may
be required to accomplish dewatering, particutarly in clay and silty soil. Additionally a
large number of well points will likely be required to accomplish dewatering.

Localized Sump or Pit Dewatering

Other methods of dewatering are possible, including localized sump or pit
dewatering. In proposed utility excavations, localized sump or pit dewatering may occur
within an enclosed, braced excavation. Dewatering can occur as excavation occurs to
attain the desired utility elevation. This option will require the use of trench boxes. It
should be noted that flowing soils and sand boils are likely if excavation is initiated
without maintaining the water table at least 2 feet below the bottom of the excavation.
Flowing soil may create challenges during utility placement and compaction of utility
trench backfill. Additionally, excavated soil will require drying and moisture conditioning
to allow for use as trench backfill or structural fill. Considering pond excavations,
localized sump or pit dewatering, coupled with excavated “slots” or trenches along the

perimeter of the excavation may be feasible, however, large quantities of water should
be anticipated.

Pavement Areas

Recommendations outlined in the Site and Subgrade Preparation section of this
report should be accomplished in afl pavement areas. The pavement subgrade in the
majority of the site is anticipated to be at a depth of approximately 12 to 24 inches
below existing grade, and is anticipated to consist of native lean clay or clayey sand in
the northern portion of the site, and poorly graded gravel in the southern portion of the
site.  Additionally, in some areas, particularly along portions of the proposed
reconstructed Warm Springs Avenue, we understand pit run sand and gravel may be
used as structural fill to elevate the site. As such, it appears portions of the subgrade
will consist of native lean clay or clayey sand and portions will consist of structural fill or

&
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native sand and gravel. We provide the following two pavement sections for either a
lean clay and clayey sand or sand and gravel subgrade.

Clayey Sand/Lean Clay Subgrade (R-value = 5 or less)

Local Roadways - Flexible Pavement (T1=6.0)
2.5"- Type lll asphalt concrete top course
4.0"- Y-inch-minus, crushed sand and gravel base course
14.0" Pit-run sand and gravel subbase course

Collector Roadways - Flexible Pavement {T1=8.0)
3.0"- Type il asphalt concrete top course
6.0°- %-inch-minus, crushed sand and gravel base course
16.0°- Pit-run sand and gravel subbase course

Structural Fill or Native Sand and Gravel Subgrade {R-value >60)

Local Roadways - Flexible Pavement (T1=6.0)
2.5"- Type IIl asphalt concrete top course
4.07- Y%-inch-minus, crushed sand and gravel base course
6.0"- Pit-run sand and gravel subbase course

Collector Roadways - Flexible Pavement {T1=8.0)
3.07- Type |lf asphalt concrete top course
6.0°- %-inch-minus, crushed sand and gravel base course
8.0"- Pit-run sand and gravel subbase course

Note: [f a minimum of 12 inches of native soil or structural fill with an R-value of
greater than 60 exists at pavement subgrade elevation, the subbase course may
be eliminated.

We recommend STRATA traverse and observe the roadway alignment when the
pavement subgrade is excavated to identify the stations where the above pavement
sections apply. RiveRidge Engineering can reference the above sections to plan
roadway section thicknesses based on the anticipated subsurface conditions. However,
because the subsurface conditions cannot wholly be recognized until the subgrade is
excavated; the roadway sections may require modification during construction.
Alternatively, RiveRidge Engineering may utilize the pavement section for the clay and
clayey sand subgrade and revise the pavement section during construction if grave! soil
with an R-value greater than 60 is encountered at the subgrade. If necessary, STRATA
can provide R-value testing for the pit run sand and gravel structural fili during
construction to verify the R-value is greater than 60. In addition, if structural fill other

by
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than pit run sand and gravel is utilized, STRATA can provide R-value testing during
construction to verify the above pavement sections or provide alternative sections.

The above-recommended flexible pavement sections are based on a maximum
20-year design life and a traffic index (T)) of 6.0 for local streets and a Tl of 8.0 for
coliector streets. STRATA performed R-value testing on clayey sand soil encountered
in TP-28. An R-value of less than 5 was obtained from the sample. Additionally, we
accomplished R-value testing on a bulk sample of poorly graded gravel from TP-33. An
R-value of 75 was obtained for this sample.

The subbase should consist of 6-inch-minus, well-graded sand and gravel
consistent with Idaho Standards for Public Works Construction (ISPWC) Section 801
and with less than 10 percent passing the No. 200 sieve. The base course should
consist of 3/4-inch-minus, well-graded, crushed sand and gravel with less than 9
percent passing the No. 200 sieve and consistent with ISPWC Section 802. The
subbase and base course should be compacted in accordance with the Earthwork
section of this report.

The asphalt concrete for the flexible pavement area should have material
properties as specified in ASTM D 3515 and have a mix design with a maximum
aggregate size between 3/4 and 3/8 inch. The asphalt concrete should be compacted
as required by ISPWC Sections 809 and 810.

We recommend crack maintenance be accomplished in all pavement areas as
needed and at least every three to five years to reduce the potential for surface water
infiltration into the pavement section and underlying subgrade.

Pond Slope Stability

STRATA assessed the proposed detention pond configuration as presented by
RiveRidge Engineering. The ponds at the project site are planned to be excavated to
depths of up to approximately 20 feet below existing grade. The proposed pond

configuration is presented on Plate 1. Exploratory test pit and boring locations in the
pond areas are also presented on Plate 1.

5
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To evaluate slope stability relative to the soil parameters, we utilized in-situ field
blow counts obtained during drilling and in-situ density testing for the soil encountered
during exploration. The estimated engineering characteristics of the subsurface soil,

based on laboratory testing, our experience and published literature, are presented in
Table 1 below.

[ Clayey Sand
Poorly Graded Sand/Silty Sand
| Native Gravel 140 40°

Based on the current pond configuration provided on Plate 1, STRATA evaluated
two pond cross-sections relative to slope stability. The cross-sections evaluated are
presented on Plate 1 and labeled A-A’ and B-B'. Each cross section was evaluated for
a full pond condition, rapid drawdown condition, and full pond with pseudostatic
(earthquake loading) conditions. The likelihood for rapid drawdown conditions in
conjunction with pseudostatic conditions is relatively low, and as such, we did not

evaluate slope stability for this condition. Slope stability analyses results are presented
in Appendix D,

Our analyses used GeoStudio Slope W and the Morgenstemn-Price method for
slope stability analyses. Earthquake loading was estimated using a pseudostatic
approach. A horizontal seismic coefficient equal to 15 percent of gravitational
acceieration (k, equals 0.15 g) was used to simulate the anticipated peak ground
acceleration (PGA) at the project site. Rapid drawdown conditions represent the
situation where the pond is drawn down and the groundwater is perched within the soil.
In our opinion, the rapid drawdown configuration is the worst-case conditions for slope

stability. Estimated factors of safety for each slope condition are presented in Table 2
below.

&
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Generally accepted minimum safety factors according to the geotechnical
standard of practice are 1.5 and 1.1 for static and pseudostatic conditions, respectively.
As presented in Table 2, the factors of safety against slope faliure are greater than the
minimum safety factors according to the current standard of practice. However, the
factor of safety assuming the rapid drawdown conditions varies from 1.2 to 1.3. While a
factor of safety of 1.1 for short-term (temporary) conditions is generally accepted in
engineering practice, an increased probability of slope instability will be realized as the
factor of safety approaches 1.0. As pond excavation depths increase, surficial (shallow)
slope instability may be observed, particularly in deeper pond excavations. We
recommend STRATA be retained to observe excavation and provide a visual evaluation
of pond slopes during construction.

The stability of proposed slopes will also be dependent upon soil disturbance.
We recommend mass grading take care to avoid disturbing native or cut slopes. Cut
slopes should be excavated to maintain as little disturbed soil as possible. Disturbed
soil will not maintain engineering soil parameters discussed in Table 1, and were not
accounted for in our slope stability analysis. Further, cut slopes above the water table
should be revegetated as soon as possible. Slopes that are not revegetated have the
potential for surficial sloughing and erosion.

Engineering Properties of Soil for Individual Lots

We anticipate that foundations for the proposed residential and commercial
structures will bear on native, lean clay, clayey sand, silty sand or structural fill in the
area north of existing Warm Springs Avenue. In the portion of the site south of Warm
Springs Avenue, foundations are anticipated to bear on native poorly graded sand or
poorly graded gravel or structural fill. Engineering properties of these soil types vary
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significantly and specific engineering issues which may pertain to individual lots are
discussed below.

Clay Soil

Near surface soil generally consists of lean clay and clayey sand in the area
north of the existing Warm Springs Avenue. Structures supported by these clay soils, if
left in-place, may be subject to shrink/swell movement associated with the seasonal
moisture fluctuation. This movement may result in distress of pavements, foundations,
slabs, and other structures. The shrink/swell is typically a function of seasonal moisture
change; mitigation options include soil removal, limiting moisture fluctuation,
surcharging of the soil, leaving the soil in place and isolating the improvement from the
soil. Further, these clayey soils may be subject to settlement under foundation loading.
This settlement may exceed design tolerances and excavation and replacement of clay
soil may be required for some lots, depending on location and proposed construction.
STRATA is available to utilize our existing database of information to consult with
individual lot developers to evaluate earthwork requirements for individual lots.

Uncontrolled Fill Soil

As previously discussed, uncontrolled fill was observed in the vicinity of TP-8 as
well as TP-31 and TP-33 advanced in the southem portion of the site. Significant
stockpiles of fill were associated with the existing structures along Wise Way.
Construction of improvements over areas of uncontrolled or undocumented fili will
increase the risk of potential distress associated with settlement of the uncontrolled fill.
The magnitude of any settlement will be proportional to the thickness of the uncontrolled
fill, density of uncontrolled fill as well as structural loading. We recommend individual lot
owners and developers evaluate the possible presence of uncontrolled fill with respect
to the proposed lot developments.
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Frost Susceptible Soil

Near-surface soils throughout the majority of the project site, particularly in the
area north of the existing Warm Springs Avenue generally exhibits significant fines
content. These soils will be potentially highly frost susceptible. Typical engineering
standard of practice requires that foundations for structures extend below the frost line.
However, shallow improvements such as slabs, pavements, and sidewalks will be
susceptible to frost heave. We recommend that further evaluation of these frost-
susceptible soils be considered, as the development plans for each individual lot
develop.

Foundation Drainage

Considering the presence of relatively shallow groundwater throughout the
majority of the development area, proper drainage of below-grade elements, including
foundations, will be an important part of the proposed planning, design, and
construction of each individual lot. Shallow foundations for any structures may be
constructed throughout the majority of the site; however, we recommend that
consideration be given to foundation drainage in the planning and design of each lot.
Further, if below-grade elements or basements are planned in any of the proposed lots,
specific consideration with respect to drainage and possible dewatering will be required
as part of the design and engineering for the structures.

Surface Water Management for Individual Lots

Surface water associated with rain, snow and irrigation water can become
perched above the relatively impermeable native and structural fill soils which presently
exist and is planned beneath the proposed individual lots.

Improper management of near-surface water, by not providing an effective
grading and drainage design for each lot, can result in moisture or water entering the
crawl spaces or basement areas of proposed structures. Possible sources of near-
surface water include pressurized irrigation water, rainwater, snowmelt, or leaking water
lines. These water sources can be transmitted to the foundation stem wall and pond
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beneath a structure via irrigation, roof downspout discharge, and snow melt. Possible

conduits for water to enter into crawl spaces or basements can include loose or porous

backfill placed adjacent to foundation walls and loose or porous backfill in utility
trenches that extend through or beneath foundations.

Considering the above discussion, and based on our experience working on

remediation of trapped moisture and water in crawl spaces and basements, we

recommend that consideration be given to the potential for surface water intrusion and

be considered during planning, design, and construction of individual lots.

RECOMMENDED ADDITIONAL SERVICES

Individual Lot Evaluations

This report has been prepared to assist with design and construction of
infrastructure for the proposed development, and should not be relied on for individual
lot development. However, we recommend this report be provided to individual lot
owners for information and we further recommend individual owners obtain a lot specific
geotechnical evaluation for the proposed residential or commercial development. As
part of our geotechnical engineering evaluation for the overall development, we have
collected a database of subsurface information to provide geotechnical consultation and
recommendations for individual residential and commercial lot design and construction.
We recommend STRATA be retained to provide consultation for each individuat lot
owner with respect to foundation design, earthwork recommendations, and surface and
subsurface drainage. We remain available to provide these services as well as specific
recommendations for reducing the potential of surface water intrusion during the design
phase of each lot.

Construction Observation and Testing

We understand that STRATA will provide construction engineering and
construction testing services for the subdivision, including observation and testing
during grading. We also recommend that STRATA review the proposed construction of
each lot and be retained to provide a specific soil and foundation evaluation for the

&
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proposed construction. The purpose of this proposed service will be to verify that the
foundation soil conditions existing at the completion of the earthwork grading phase for
the subdivision have not changed, and if they have during the course of the lot
construction, that we have verified the adequacy of the soil conditions, as stated in our
final report for each lot-specific residential construction. If we do not provide these

recommended services, we can not be responsible for lot specific design and
construction errors and omissions.

Hydrogeologic Services

We recommend STRATA accomplish groundwater modeling to help evaluate the
impact of the proposed development on existing groundwater conditions. The
hydrogeologic services will be important to identify groundwater impacts on the
proposed development prior to construction and reduce the potential for problems
associated with groundwater effects on the completed development.

EVALUATION LIMITATIONS

This report has been prepared to evaluate the subsurface conditions at the site of
the proposed Harris Ranch Subdivision No. 11 in Boise, Idaho. This report has been
prepared to assist with design and construction of infrastructure for the proposed
development, and should not be relied on for individual lot development. Our services
consist of professional opinions and recommendations made referencing generally
accepted geotechnical engineering principles and practices. This acknowledgment is in
lieu of all express or implied warranties.

The opinions and recommendations contained herein are based on the findings
and observations made at the time of our site reconnaissance and subsurface evaluation.
If, at a later time, conditions are exposed which appear to be different from those observed
during our field evaluation and as described in this report, STRATA, Inc. should be notified
to consider the possible need for modifications to the gectechnical recommendations and
opinions presented herein.

&
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The following plates and appendices accompany and complete this report:

Plate 1:
Plate 2;
Plate 3:

Appendix A:
Appendix B:
Appendix C:
Appendix D:

Test Pit Location Plan

Interpretive Cross Section A-A
Drainage Schematic

Exploratory Test Pit and Boring Logs
Laboratory Test Data

Groundwater Monitoring Data

Slope Stability Analyses
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APPENDIX A




— o | 2o BT L5 REMARKS
. 2| (hin o g 3: 2{;\ T2
USCS Description 15| g2 % 52 L8 - 25|32 |2 35| Note: BGS = Below Ground
= [ fad
Approximate GS Flevation = 2775 e = 8= - E Surface
Lean CLAY with Sand — = CL N Significant vegetation and
Brown, hard, moist. 35 organics observed to
3 \\ BG 4.5+ 6 inches BGS.
Sandy Lean CLAY — brown, F t CL ~
hard, moist. 3 \
=3 § 4.5+
STy SAND with Gravel — on b [ Sv1oT°ls
dense, moist. 3 o|’le
2 oi®le
= el*le
] |®le
= L ]
o o |o
- ] ® L ]
= o |9
- * L
— 6 . : .
C L . L ]
- ol l®
C [ ] L ]
- - MLIML
Poorly—Graded SAND — tan, | ° 5P L oed
dense, moist. 3 b o o e
- b ¢ 6 ¢
C 8 > ¢ 0 o
Sondy CLAY — tan, dense, = CcL RN
meist. 3
E BG|| 609 | 14.8 Atterberg Limits =
9 \ (LL=42, PI=26)
X §
Test pit terminated at 11.0 [ Standpipe piezometer
feet BGS due to caving 3 installed t011.0 feet
conditions, E BGS.
E- 12
—~ 13
- 14
= 15
Client: LENLTD Test Pit Number: TP—4 g EXPLORATORY
Project: BO61978 Date Excavated: 9/26/06 : TEST PIT LOG
Backhoe: DEERE 310 B Bucket Width: 1.5' STRaTa
Depth to Groundwater: N/E Logged By: BN Tntagrity From the Growmd vp Sheet 1 of 1




USCS Description [ §§ g %.-% .:é'::?; ‘g:‘: S E |82 5| Note: BGS = Below Ground
= = — a5 e

Approximate GS Elevation = 2791 w= | =51 & + £ Surface
Sandy Lean CLAY — black, [ CL N significant vegetation and
stiff, wet. . organics observed to

- 6 inches BGS.

= 1 \ - 0.5—1

= 2 § 0.5-1

E \ BG
Silty SAND — brown, medium £ ¥ 1 gum .\ .
dense, wet. 3 ei®la

C o|®e

E L] . L ]

E_ 4 11/6/07|e : .

2 AN

E__ 5$ L : [ ]

MR

5 ] . L ]

= e|®le

= 6 . : ]

= L . L ] 4

— -* . [ ]

E 5 oele

- @

3 o

- o|®le

E_ 8 . ¢ L]

-l [ ]

- L ] . *

5 L ] . *

3 ool

E_ 9 . : .

=i : o®

3 o

— 10 o’

= L ]

| Rk

E - . [ ]

— 11 L ] . [ ]

- oltle

R

E s al®
Test pit terminated at 12 = Stondpipe piezometer
feet BGS due to caving = installed to 12 feet
conditions. E BGS.

- 13

- 14

— 15

Client: LENLTD

Test Pit Number: TP-5

Project: BO6197B

Date Excavated: 9/26/06

Backhoe: DEERE 310 B

Bucket Width: 1.5

S

STRaTa

Depth to Groundwater: 4.6

Logged By: BN

Illajn#}« From dhe SFround Up

EXPLORATORY
TEST PIT LOG

Sheet 1 of 1




= . " 2o x| 2 | REMARKS
. 4 vy [=] ‘B ol 5 2;;-. B =
USCS Description Et §g § §.§ g:?, 7§§ 88 :2_%% Note: BGS = Below Ground
—_— =
Approximate G5 Elevation = 2756 o= | 818 « E Surface
Sandy Lean CLAY ~ black, N Moderate vegetation and
stiff, wet. organics observed to
\ 6 inches BGS.
Poorly—Graded SAND - gray, i i
medium dense, wet. P ¢ o¢
b o o o
s o o o IBG
v e o 6
2 & G
Clayey SAND — tan, medium +
dense, saturated.
BG

Poorly—Graded GRAVEL with
Sand — gray, medium dense,
saturated.

-th
<]

-,
C 3

Test pit terminated at 11
feet BGS due to caving

Illllllilllilll[llllllllI|lIII|IIII|IIII T TEEVITT II|I|ll|lllIllllllilllll|llllIllll|llll'|lll|ill!lllll'llll Illl|]lli|’ll.l lllllllll]llllll’l'll'llll

Standpipe piezometer
instalied to 11 feet

conditions. BGS.

Ctient: LENLTD Test Pit Number: TP—6 EXPLORATORY
Project: BO6197B Date Excavated: 9/26/06 TEST PIT LOG
Backhoe: DEERE 310 B Bucket Width: 1.5’ STRaTa

Depth to Groundwater: 3.1 Logged By: BN Tntaggrity From dha Sfround Up Sheet 1 of 1




2| oo 2 | Pe . |2 " ,e%\ REMARKS
2 @ o S o ™y =
USCS Description g‘; 23 2 %.ﬁ% 5% 85|32 3T 5] note: BOS = Below Ground
— =
Approximate S Elevation = 2749 w= | =35I & o E Surface
Silty SAND — brown, medium E SM [¢],l® Moderate vegetation and
dense, wet. = *lol® organics observed io
E : ° : 6 inches BGS.
— 1 of®le
= . : .
Poorly—Graded SAND — C SPp pooy
brown, medium dense, wet. F b ¢ ©
:'_2 b o o oo BG
- E © o O
- ———!‘/6/073 [
E . = SRR
Clayey SAND — tan, medium E ° | sC :1N
dense, saturated. 3 \
— 4 \
=5 \
= 6
Poorly~Graded GRAVEL with £ | GP
Sand — gray, medium dense, |
saturated. 2
- 8
=)
'—
E
Test pit terminated at 10 E T Standpipe piezometer
feet BGS due to caving 3 installed to 10 feet
conditions. E BGS.
- 11
— 12
13
- 14
— 15

Client: LENLTD

Test Pit Number: TP-7

Project: BO6197B

Date Execavated: 9/26/08

Backhoe: DEERE 310 B

Bucket Width: 1.5'

Depth to Groundwater: 2.5

Logged By: BN

S

STRaTa

ENGINEERWC & UATERLL E TEETING
,fm*?nay From b EFround Up

EXPLORATORY
TEST PIT LOG

Sheet 1 of 1




Poorly—Graded GRAVEL with
Sand — gray, medium dense,
saturated.

GP

R

[+)]
aatiwe

. E"@ v § Qg_ ‘%ég g% %‘c ‘u':"gg RE S
USCS Description R §§ = | 2= e 52 'é":f_; 28 E‘% | Note: BGS = Below Ground
— =
Approximate GS Elevation = 2753 2= S|& & E Surface
Sandy Lean CLAY (Fill) — 3 cL N Significant vegetation and
brown, stiff, moist. = organics cbserved to
- 6 inches BGS.
;‘_1 \ found glass, pipe, and
- other debris
Clayey SAND — tan, medium [ sc e o.\
dense, saturated. E o SO
- w BLKI! 48 25 Atterberg Limits:
= PI=27, LL=43
E \ ( )
— 3'11/5/07 o N
E = pPoel
3 R
E N 2 >
— 4 N : o :
® : »
[ ] .. |
5 > 2 ™ g

s

: Q

- ? n'
Test pit terminated at 7 E Stondpipe piezometer
feest BGS due to caving = installed to 7 feet
conditions. E BGS.

— 8

-9

= 10

- 11

- 12

— 13

- 14

F 15
Client: LENLTD Test Pit Number: TP—8 s EXPLORATORY
Project: BO61978 Date Excavated: 9/27/06 TEST PIT LOG

Backhoe: DEERE 310 B8

Bucket Width: 1.5

STRaTa

Depth to Groundwater: 3.0

Logged By: BN

In*‘jrn'}y From the Sground Up

Sheet 1 0f 1




= » w = Eﬁ‘ e LG REMARKS
USCS Description Ef §§ § %S §:§ Eg SR 2E 3| Note: BGS = Below Ground
—_— [ =3

Approximate GS Elevation = 2744 ~ e g|& - E Surface
Silty SAND — brown, medium [ SM|*]e]*® Moderate vegetation and
dense, wet. = *l.|® organics observed to

= ME : 6 inches BGS.

5'1 L ] . *

= ®

- [ ] L

C L ] : [ ] BG

= ] L]

— 2 . : of]

= v LML

— 11/6/07|e| |

E = feoe

— e )

o 3 . : 3

: = e

Poorly—Graded GRAVEL with [ GP |7 .
Sand and Cobbles — gray, F 4 N p max cobble size = 147
medium dense, saturated. - J 6

3 Bl

E 5 Q- - E

3 Q -

E' .'. ?‘.

-6 -, 4

3 O

- 0 - -

— 7 0'.'; C

E %9
Test pit terminated ot 7.5 E Standpipe piezometer
feet BGS due to caving -8 installed to 7.5 feet
conditions. - BGS.

- 9

E

—~ 10

— 11

E- 12

F- 13

— 14

-~ 15
Client: LENLTD Test Pit Number: TP—9 g EXPLORATORY
Project: BO61978 Date Excavated: 9/27/06 TEST PIT LOG

Backhoe: DEERE 310 B Bucket Width: 1.5' STRaTa

MATERIALS TESTING

Depth to Groundwater: 2.5 Logged By: BN Tntugrity Srom the Cround vp Sheet 1 of 1




R:\Projecia \L\LENLYD\B 061970 dwg \LENLTD BOS197D-TP14=38.dwg, TP-20, 12/3/2007 4:23:02 PM, SRodmon

- o w| 2 = REMARKS
Bl v 2 | 22|88 822 822
USCS Description S‘; §§ L £ P 23 ‘23 ZE 5| Note: B6S = Below Ground
Approximate GS Elevation = 2805 — Be 8 ~E urtace
Sandy Lean CLAY — brown, E CL N Moderate vegetation and
hard, moist. - organics observed to
E 4.5+ 4 inches BGS.
=1
2
s 14 4.5+ Atterberg Limits:
E LL=42,PI=26
Clayey SAND - brown, E T | sc
medium dense, moist. =
— 4 4.5+
3 \
. o O
Saggglf Lean CLAY with E cL \ Max cobble size = 18
vcv:t es — ton, very stiff, 2 \ inches.
=6 §
= \
Clayey SAND - tan, medium E 8 SC BN
dense, saturated. E ,: °:\s|
= 4 .o -
-9 N
- ° L]
- N
3 %
- e
— 1’:/5/07 \.‘
. e L]
E = PN
~ %
= N
= 11 N
C RN
= e
- N o‘
- an b, 2.
Test pit terminated ot 12 L Stondpipe piezometer
feet BGS. F installed to 12 feet
E BGS.
— 13
3
=
— 14
— 15

Client: LENLTD

Test Pit Number: TP—20

Project: BO6197D

Date Excavated: 8/27/07

Backhoe: CAT 416 D

Bucket Width: 2°

Depth te Groundwater: 10.1

Logged By: BN

S

STRaAaTa

QEOTECHROCAL ENGINECAING & MATERIALS TLETING
Iml‘ujrr-'l',frcu Hha Epround Up

EXPLORATORY
TESTPITLOG

Sheet 1 of 1




Ri\Projects \L\LENLTO\B061970\dwg \LENLTD BO061970=TP14=3B.dwg, TP=21, 12/3/2007 4:23:14 PM, SRedman

= = ol S o~ REMARKS
= g |9, |58 2= |2 |gbtE
«» 8 a = S £ g =
USCS Description g': gg = %% g;§ 28 SE S 2 &| Note: BGS = Below Ground
L) e
Approximate GS Elevation = 2794 w =8| & & E Surface
Cloyey SAND — dark brown, F sSC Moderote vegetation and
medium dense, moist fo wet. | organics observed to
E 3 inches BGS.
— 1
L 4.5+
3 Atterberg Limits
E 2 PP U LL=47, PI=31
— 3
= Wet ot 3.5 feet BGS.
= 4 2.0
2 0.5
Clayey SAND — tan, medium [ S sSC
dense, saturated. =
- 6‘1/5/01
= 7
- 8
E
=
E 9
:
— 10
Test pit terminated at 11 E * Standpipe piezometer
feet BGS. E installed to 11 feet
3 BGS.
12
=13
- 14
— 15

Client: LENLTD

Test Pit Number: TP-21

Project: BO6197D

Date Excavated: 8/27/07

Backhoe: CAT 416 D

Bucket Width: 2'

S

STRaTa

Depth to Groundwater: 6.1

Logged By: BN

;ﬁu?mr, Firpmy Fiar SFroumd U

EXPLORATORY
TEST PIT LOG

Sheet 1 of 1




R{\Projects\L\LENLTD\BOG197D\dwg\LENLTD BO61970-TP14-38.dwg, TP-25, 12/3/2007 4:24:31 PM, SRodmon

— = o MARKS
USCS Descﬂptlon E: §§ é %S é‘::—; 'g% 33 Jég:g Note: BGS = Below Ground
. . £ 2| 25y 2B Surface
proximate GS Elevation = 2779 we 8|5
Lean CLAY with Sand ~ tan, [ cL ™~ Moderate vegetation and
hard, moist. = organics observed to
3 3inches BGS.
o 1 4.5+
Sty SAND — medium denss E 2
to dense, moist. 3
E 5
Clayey SAND — tan, medium [E
dnse, moist to wet. = 4
— 5
Poorly—CraaeH SAND with = &
Clay — tan, medium dense, [
saturated. 3 :
C 7 ; 2
3 ‘1/5/07- P
E8 |
3 AR
Clayey SAND — tan, medium [ ° sC °°'e\
dense, saturated. C o™ o
3 SN 20
= 25¢ |BG
— 10 N
3 RORN
3 N
3 R
Test pit terminated at 17 —H @ . .
= Standpipe piezometer
feet BGS. 3 installed to 11 feet
= BGS.
- 12
~ 13
— 14
— 15

Client: LENLTD

Test Pit Number: TP-25

Project: BO6197D

Date Excavated: 8/27/07

Backhoe: CAT 416 D

Bucket Width: 2’

Depth to Groundwater: 7.5

Logged By: BN

=

STRaTa

Tatagerty Frou ke Sfround Vg

EXPLORATORY
TEST PIT LOG

Sheet 1 of 1




R:\Projects\L\LENLTD\ BOG1 970" dwg \LENLTD BOB197D-TP14-3B.dwq, TP~26, 12/3/2007 4:24:54 PM, SRodman

g | g |e G5 e5]0c [sag] oAk
- I = @ a 5 Eo |BES
Uscs Desc"pﬂon E; Eg g %S g:§ .g:'-é 38 égg Note: BGS = Below Ground
Approximate GS Elevation = 2766 = w= | T3 |8 “E Surface
Lean CLAY - brown, stiff, E CL N Moderate vegetation and
moist. ~ organics observed to
E 3inches BGS.
— 1 \
=2 §
. N\ [RG
Silty SAND — brown, medium E ~ SM [e}®fal
dense, moist. C 8%l
3 o{®lo]
= -] e L ] )
=4 o[®le
- o|®|e BG
= o|®le
- e|®o]]
=5 o|®%|e
E ol®ls
- el?|a
= o{%le
— 6 o|®la
E %o
~ o%e
= @ : ]
F- 7 ol |e
- o|?|e
il s|%]e
a e®le
. ud 1Y
Poorly—Graded SAND — tan, F - Sp Toe ot
medium dense, wet to E
saturated. =
' = o]
5 W
— 10
3 BK
— 11
— 12
13
Test pit terminoted at 14 ; i Standpi i
E pipe piezometer
feet BGS. =, installed to 14 feet
= BGS.
— 15

Client: LENLTD

Test Pit Number: TP—26

Project: BO6197D

Date Excavated: 8/27/07

Backhoe: CAT 416 D

Bucket Width: 2’

EXPLORATORY
TEST PIT LOG

&

STRaTa

Depth to Groundwater: 9.4

Legged By: BN

Sheet 1 of 1

I.\-ﬁg_grdy Fron ke Sy ound Up




R:\Projects\L\LENLTD\806197D\dwg\LENLTD BOG197D-TP14-38.dwg TP=27, 12/3/2007 4:25:16 PM, SRodman

=%l oyl g |2 |58 eS| 5 5L 2 s
USCS Description 521 32| £ (55| S8 25 |28 |25 | note: BoS = Betow Ground
= Sl e
Approximate_CS Elevation = 2777 w= | =51 & & € Surface
Lean CLAY with Saond — = CL N Moderate vegetation and
brown, very stiff, moist. - organics observed to
= 3inches BGS.
E 2.0
3 \ BG
NN
Clayey SAND ~ ton medium | = | SC [
dense, moist. 3 N
3 \." R
Sandy Lean CLAY — brown, [ CcL \
very stiff. E 2.0
= 1.5
Clayey SAND — brown, = SC Ly
medium dense, moist. = SO0
E N s
Sandy Lean CLAY - tan, E cL Q
stiff, wet to saturated. 3 \
5 \ RG 16 | 109
- 6 \ 1.5
- \ 15
Sandy Lean CLAY - tan, £ cL N
very stiff, moist. - \
- 8 \
-9 \
= 10 \
E \
;_ \ BG 21 Atterberg Limits:
- 11 x LL=44,PI=28
- 12 %
2 NaN
Poorly—Graded SAND — tan, [ SP e
medium dense, moist. E e
— 13 :
E- 14 Y
5 o Standpipe piezometer
Test pit terminated at 15 g i as . EnstulFl’ch’j tg 15 fest
feet BGS. 4= BGS.

Client: LENLTD

Test Pit Number: TP-=27

Project: BO6197D

Date Excaovoted: 8/27/07

Backhoe: CAT 416 D

Bucket Width: 2

&

STRaTa

Depth to Groundwater: N/E

Logged By: BN

& MATERALS TESTING
jua_-gnur From tha SFround Ve

EXPLORATORY
TEST PIT LOG

Sheet 1 of 1




R:\Projects\L\LENLTO\B 081970\ dwg\LENLID BOB1970-TP14-38.dwg, TP-28, 12/5/2007 4:25:39 PM. SRodmon

:l:"':i:‘: . gr = %’8 EE "é‘:‘c §|e’§ REMARKS
& ~ S . S
USCS Description :E;:a': §§ = g.% 8 dé EE5 =2 |8T E| Note: BGS = Below Ground
= . =
Approximate GS Elevation = 2748 2= | 2|8 = € Surface
Silty SAND.— brown, medium [ SM 1= Moderate vegetation and
dense, moist. 3 ¢ organics observed to
= ° 4 inches BGS.
- [ ]
— 1 e
C ° 24
Lean CLAY -~ brown, very = CL
stiff, moist. = \
— 2
E v BG 3.5
— 11/6/07 \
Silty SAND — brawn, medium [ - SM Jal|®|e
dense, moist. E ol®le
3 o|%|e
= 4 o|®le
F o|®e
C ol®e|f
— o L
- @ o
3 o|®|s|]
Poorly-Graded GRAVEL with [ 5 GP |&o - !
Sand — ton, dense, wet to E RN
saturated. E y D L//
— 6 3 ot
] L
3 0 - -
=7 oS
3 5 -
3 o] |BK
— 8 ' B. (
Test pit terminated ot 8.5 = Standpipe piezometer
feet BGS. g installed to 8.5 feet
3 BGS.
E 10
=
- 11
— 12
13
- 14
- 15

Client: LENLTD

Test Pit Number: TP-28

Project; B0O8197D

Daote Excavated: 8/27/07

Backhoe: CAT 416 D

Bucket Width: 2'

5

EXPLORATORY
TEST PIT LOG

STRaTa

Depth to Groundwater: 2.6

Logged By: BN

SMAIERALE TRETING
3‘«9.137 Froas e SFround Up

Sheet { of 1




R:\Proju:ts\L\LENLTD\906197D\dug\LENLT.D BO61970-TP14-38.dwg, TP-29, 12/3/2007 4:26:03 PM, SRodmon

P I I VR YO I Y REMARKS
e lex o] 5 [
USCS Description g"z 3.__,32 % %S 5738|2582 :‘S_EE Note: BGS = Below Ground
= = O
Approximate GS Elevation = 2746 = w= | =8| & <8 Surface
Silty SAND with Gravel — tan, | SM o], |e] Moderate vegetotion and
| dense, moist. o e |o organics observed to
Poorly—ﬁraded GRAVEL with = GP J 3 inches BGS.
Sand and Cobbles — gray, [
dense, moist to saturated. -1 -
: G
3 2 &
= Q-
— 2 : p |
;_ v"/s/m 36
E LT e
3 R
3 0 - E
= ¢ )0
3 |6 (
=5 O -
- Q. C BK
3 O
E 5.
3 0. q
=7 oS
3 J f?t
-8 - ';ii"(-'
- LI
= & I
- o€
9 S
Test pit terminaoted ot 9.0 . Standpipe piezometer
feet BGS. =5 installed to 9 feet
E BGS.
- 10
E 11
— 12
— 13
E 14
- 15

Client: LENLTD

Test Pit Number: TP—29

Project: BO6197D

Date Excavated: 8/27/07

Backhoe: CAT 416 D

Bucket Width; 2'

S

STRaAaTa

Depth to Groundwater: 2.4

Logged By: BN

ENOIRE Efud & MATERIALE TESTWNG
Trdwgrity £rom dhe Spround Up

EXPLORATORY
TEST PIT LOG

Sheet 1 of 1




R:\Projects\L\LENLTD\BUS197D\dwg \LENLTD BOG61970-TP14~38.dwg, TP-30, 12/3/2007 4:26:32 PM, SRodmon

- o | 2o LElE = REMARKS
. 4= 2] = ‘@ 5 2= E g2
USCS Description 5: % 2 (52 253 23 |2Z |35 3] note: B6S = Below Ground
- c
Approximate GS Elevation = 2743 = w= | =318 s Surface
Silty SAND — tan, medium - SM[|=l,]® Moderate vegetation and
dense,moist. 5 ol |® organics observed to
3 *l.|® 2 inches BGS.
= ® ®
= 1 o|%|e
- o
= ef.121] |BG
- -] -
- -]
. ®laf®lq
Clayey SAND — brown, loose, F = SC 0
moist to soturated. = W 25
= R )
= J
E 3 ¢ °:° RG 33 1.5 0.8% organic content.
3 vu/a/ov ,:e s
E = ~oN 0.5
E . . _. o~
Poorly—Graded SAND — gray, £ | SP | -
medium dense, saturated. -
-0 A
= & e 180
= 7 :
Poorly—Graded GRAVEL with & X
Sand — gray, medium dense, E8~T—F 1O~
saturated. = N {
Test pit terminated at 8.5 = Standpipe piezometer
feet BGS. = g instailed to 8.5 feet
E BGS.
— 10
E- 11
- 12
— 13
— 14
— 15

Client: LENLTD

Test Pit Number: TP-30

Project: BO6197D

Date Excovated:

8/27/07

Backhoe: CAT 416 D

Bucket Width: 2°

S

STRaTa

Depth to Groundwater: 3.2

Logged By: BN

& MATEAIALS TESTING
Tntuqrity From the Spround Up

EXPLORATORY
TEST PIT LOG

Sheet 1 of 1




R:APrejecty\L\LENLTD\ B 061970\ewg \LENLTD BOG1970-TP14-38.dwg, TP-31, 12/3/2007 4:26:58 PM. SRodman

- o 2:_;:*-’ = iy % REMARKS
- [ =T |2 22
USCS Description g': gg é‘:% §§ 3§ Eg B1 Note: BGS = Below Ground
—_— =

Approximate GS Elevation = 2747 ®= | F3|& |'=E Surface
Poorly—Graded GRAVEL with [ GP—GM Moderate vegetation and
Silt (Fil) — brown, dense, = organics observed to
moist. = 3inches BGS.

— 1

- 2

E Found railrood ties,

-_-_3 2x4s, pipe and

C concrete.
Poorly—Groded GRAVEL with [ ¥ _GP ||
Sand — gray, dense, - = i
satumted? 4 =€ - i e/ LM le:h Cobbi"-_S, max

C 5 gize = B inches.

— 6

— 7

=

- 8
Test pit terminated at 8.5 - Stondpipe piezometer
feet BGS. . g installed to 8.5 feet

E BGS.

— 10

— 11

= 12

13

14

— 15

Client: LENLTD

Test Pit Number: TP—-31

Project: BO6197D

Date Excavated: B/27/07

Backhoe: CAT 416 D

Bucket Width: 2’

S

STRaTa

Depth to Groundwater: 4.2

Logged By: BN

ENTHAEEAING & MATERALS TESTIVG
J'ql'a_ynly Fromt the Sround Up

EXPLORATORY
TEST PIT LOG
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Test pit terminated at 11
feet BGS.

=3

12

13

14

15

- = =& B REMARKS
coo 2Elag| g8 2. |58 25| Es 322
(1] j— . e s
uscs Descnptlon %L; gé % §S ﬁ:% gﬁ ‘Sé §§% Note: BGS = Below Ground
—_— =
Approximate GS Elevation = 2750 = =515 o E Surface
Clayey SAND — dark gray, = SC e oy Moderate vegetation and
medium dense, moist. C SN organics observed to
3 s 3inches BGS.
-1 Xe‘ 45+
= BN\ o™y
3 :\\ 4.5+
= o x" o!!
Poorly—Groded SAND ~ gray, F = | sP | 7 = ¢
dense, moist. 3 L= - o IBG 27 95
-3 ¢ e ¢
= Whem| c <
Poorly—Graded GRAVEL with [ = GP J -
Sand — gray, dense, moist FE T
to wet. = . 0 (
F- 5 o C
E Q=
3 5 C
;_6 Percolation test perforrmed off
s .0 6 feet BGS.
3 b - - Infiltration rate = >40
= 7 0 C in/hr measured.
= J e
=8 L
3 O
E g e
N
:E—m O -¢
= Q.. C
= : D-)
2

Standpipe piezometer
installed to 11 feet
BGS.

Client: LENLTD

Test Pit Number: TP—32

Project: BO6197D

Date Excavated: 8/27/07

Backhoe: CAT 416 D

Bucket Width: 2’

5

STRaTa

EXPLORATORY
TEST PIT LOG

Depth to Groundwater: 3.9

Logged By: BN

Iﬂ*ﬁnﬂy From the Sround Up
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= . o = o B .g = REMARKS
2 e | ST 12 [B8E
USCS Description E: gg = %S g:g Eg &8 3%3.’ Note: BGS = Below Ground
Approximate GS Elevation = 2752 = = s|& a € Surface
Poorly—Graded GRAVEL with £ GP |- Moderate vegetation and
Sand (Fill} — brown, loose, £ : D orgonics observed to
moist. S :]C 3inches BGS.
= 6
Poorly—Graded GRAVEL with | P |or.-
Sand — gray, dense, moist :_2 N
to wet. = :] D 6
: 8
— 3 - c With cobbles, max
- % G size=12 inches.
- 4 . OC Percolation test performed off
= ] : 4 feet BGS.
= 6. - Infiltration rate = >40
o ~ - in/hr measured.
5 % O
3 j‘.’?’t
- 6 '
E !1/5/07 _-.0.: -] BG 13 120
= T b g
-7 oK
z O
G
3 o' &
- Q.-
= ° J QZ
E o BT
Test pit terminated ot 10 E Standpipe piezometer
feet BGS. = installed to 10 feet
C BGS.
- 11
- 12
-
= 13
- 14
— 15

Client: LENLTD Test Pit Number: TP~33 g EXPLORATORY
Project: BOS197D Date Excavated: 8/27/07 ' TEST PIT LOG
Backhoe: CAT 416 D Bucket Width: 2’ STRaT

& MATEAALE TESTRGT

Depth to Groundwater: 6.2 Logged By: BN Tnheguty From the Spround Vp Sheet 10f1




Poorly—Graded SAND with
Clay - tan, medium dense,
moist.

SP=SC| o~853%

Poorly—-Graded SAND - tan,
medium dense, saturated.
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. =3 g |ug |Bal eF|F [spg] W FEMARKS
USCS Description %i gg g %,_& §:§ §'§ 33 E?E Note: BGS = Below Ground
i ) = = E5 | = & g Surface
Approximate GS Elevation = 2763 e 8|a
Sandy Lean CLAY — dork cL N Moderate vegetation and
brown, very stiff, moist. organics observed to
Jinches BGS.

- - —3
Test pit terminated at 9.0 - Standpipe piezometer
feet BGS. l:: installed to 9 feet
3 BGS.
— 10
— 11
= 12
— 13
— 14
—~ 15

Ciient: LENLTD

Test Pit Number: TP—49

Project: B06197D

Date Excavated: 9/12/07

Backhoe: CAT 4168

Bucket Width: 2°

=

Depth to Groundwater: 5.3

Logged By: BN

_‘l,'m;:gnavy From s Spround vp

EXPLORATORY
TEST PiT LOG

Sheet 1 of 1
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= S > B L E RKS
.o =8 g |da | SE|- gla2 5T E2E REMA
USCS Description |5 €| 8% 2 |35(5225 3528 28 B E 5|Note: BGS = Below Ground
= = M= il <
Approximate GS Elevation = 2743 | B -1 Surface
Cloyey SAND — brown, soft, E sC P o Moderate vegetation and
moist. 3 R orgonics observed to
E 1 N 4 inches BGS.
e 2 E
E %
-2 \
= N
E X Ie
53'11/5/07& 1
NN 1] 2
E g ) e 0‘ 1
E- 4 N\l —
= e
E & $ ™ \
- E 51 N _
Poorly—Graded SAND — tan, E SP e
medium dense, moist. 3 ES- 3
e 2 3
= -' '
=7 i
Poorly—CGraded GRAVEL with E GP ] T Drilt Chatter noted
Sand — gray, dense to very 8 - P from 7.5 to 25 feet
dense, saturated. 3 5. ( BGS.
E - 8
=10 ]C
E § i1
3 A 141 35
=11 - q 21
E by~
=12 ]06
E 13 LS
3 -
4] P
3 8=
E-15 e o
E G. - 8 Standpipe piezometer
3 }.‘- . 18 installed to 15 feet
=16 G 2 | 4 BGS.
17| )L
= | s
-0
19 ] DC
20 S |

Client: LENLTD

Boring Number: BH-—1

Project: B0O6197D

Date Drilled: 8/11/07

Drill Rig: CME 95

Boring Diameter; 8"

sT

g EXPLORATORY
BORING LOG
RaTa

Depth to Groundwater: 3.1

Logged By: BN

Lniresyrity From the Spromd Uy Sheet 1 of 2
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2 2w | 58 2] e ELLE REMARKS
USCS Description |E£| 82| B |22 (52| 8122% 22 BE Tlnote: Bos =
P = :3 = g.— cng; h= mé& gg éé% Note: BGSSUchlg;ow Ground
Poorly—Graded GRAVEL with E GP | o |
Sond — gray, dense to very E p 11
dense, saturated. E 21 ] ¢ 21 | 61
3 0 2 40
3 ).:I -g
T B
E-23 ]Dé
o
5_24 [y -
=
3 ) 7
E 27 | 74
E 26 :0- / A7
Boring terminated at 26.5 =
feet BGS. E- 27
E- 28
E- 29
E- 30
- 31
E- 32
E 33
E- 34
E- 35
= 36
= 37
= 38
£ 39
= 40
Client: LENLTD Boring Number: BH—1 _ EXPLORATORY
Project: B08197D Date Drilled: 9/11/07 ‘ g BORING LOG
fOrill Rig: CME 95 Boring Diometer: 8" STRaAaTa
IDepth to Groundwater: 3.1 Logged By: BN ._u_.____{-_tf?"'?’m**:Aﬂrmv"rm__u____ Sheet 2 of 2
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— = 5w > 3 1B
. e o =3 L] agl, e G 2": zgj REMARKS
USCS Description g: gg % %.% §§E 5815 § o ng §§ | Note: BGS = Below Ground
= = = A ©
Approximate GS Elevation = 2745 = ST|F8[*E Surface
Clayey SAND — tan, medium SC P ot Moderate vegetation and
dense, moist. N $ organics observed to
1 N 4 inches BGS.
L4
-
2'11/5/07N
— = el
Poorly—Graded SAND — gray, T gp e n
medium dense, moist. 3 2 10
i tf 14 29
Poorly—Graded GRAVEL with GP [ 0. - 15
Sand — gray, medium dense E-4 L
to very dense, saturated. > - 0 Drill Chatter noted
. - from 4 to 25 feet
5 o] — BGS.
- - 11
1 | 22
6 5. 1
y - L
7 o :“_-C
=
8 ']
D. Q
b L
9 Uc
W%
10 I]C
. 0 (4]
LS SR 19
1 - oa | 43
12| 'pjz
13 P'.Bi"-'
by -q
14 Q. :";C_
O
15 I]'_
6. - 15 Stondpipe piezometer
).’- c 33 installed to 15 feet
16 o Ne 37 | 70 BGS.
O
17 I]‘. i .-C
50
18 h -G
19 96
20| P'.Gf ]
Ciient: LENLTD Boring Number: BH-2 EXPLORATORY
Project: BO6197D Date Drilled: $/11/07 5 BORING LOG
[orill Rig: CME 95 Boring Diameter: 8" STRaTa
IDepth to Groundwater: 2.2 Logged By: BN I«*-pﬂ*rff:fff_ﬁ:‘;: Sheet 1 of 2
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USCS Description

DEPTH

{In Feet)
USCS
CLASS

SPT
Nieo}

Dry
Density
(Pcf)
Moisture
Content (%)
PULKE]
Penetro~
meter {isf

Note: BGS = Below Ground

REMARKS

Surface

Poorly—Graded GRAVEL with
Sand — garay, medium dense
to very dense, saturated.

-] svusoL

N
M s a VL i

23

OV
S

24

25
22

50

26 B

RO I Y WK

50+

98

Boring terminated at 26.5
feet BGS.
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27

28

29

30

3

32

33

34

35

36

37

38

39

40

Client: LENLTD

IBoring Number: BH-2

Project: B06197D

Date Drilled: 9/11/07

Dril Rig: CME 95

Boring Diameter: 8"

&

iDepth to CGroundwater: 2.2

Logged By: BN

STRaTa

& MATEHIALS TEETING

Fntagyrity From e rouns vy

EXPLORATORY
BORING LOG
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R-VALUE

IDAHO T-8
Project: Harris Ranch Subdivision
Client: Lenir Limited
Sample ID: Subgrade Soil
Location: TP-28 @ 1.5-2'
Soil Description: Clayey Sand
R VALUE DATA
Percolation: NOne Polat1 | Polmi2] Point3
Exudation, PSI 155 ! 215 | 271
Dry Density, PCF 116.1: 118.1] 119.4
Moisture Content, % | 14.8 ; 14.11 13.0
EXP. Pressure, PSI 0.00 . 0.001 0.00
o i 2
“Tel | 8
8 :
w 1T ‘ 8
o § ] 2
& Th ; ,%
m| E! E ‘>$‘
B %A
g & =1 A Ak E:
® E] A Vsl C e
H | 4 5
3o : ) /,/ P 8 ﬁ
oo i P 1~ ¥ (i
5 i /// // ,// ” '1%
E i " [~ g = p
LE PalraBalEary
17 // )/ ‘_/5\/ ¥
717 - [
o LN g
- B P
7% ”
// - //
g % /;: u Y §
| -
=) T 8
o (=]
5 8 f 8 8 ¢ 8 8 g o7
R value

Lab Number: B7L2604K

File Name: LENLTD B06197D
Date Sampled: 9/12/07
Sampled by: BN

Date Received: 9/21/07
Tested by: PC/Strata

SOIL_CONSTANTS
RVALUE: <5

GRADATION: AASHTO T-11,T27 |

SCREEN
SIZE

AS RECEIVEQ AS TESTED :
% PASSING % PASSING i

&
3
z
"
34"
1z

No. 4
No. 8
No. 16
No. 30
No. 50
No. 100
No. 200

100 100

24 24

Note: This report covers only material as represented by this sample and does not necessarily cover all

soil from this layer or source.

Reviewed by: 14 m «/ adeo-riyf

STRaTa

GEQTECHHICAL ENSINEER S § MITERILE TESTNG
;l:'v\feqn-?'r Frow dha Epround up




R-VALUE

IDAHO T-8

Project: Harris Ranch Subdivision
Client: Lenir Limited

Sample ID: Subgrade Soil

Location: TP-33 @ 8 - 8.5'

Soil Description: Gravel with Sand (GP)

R VALUE DATA
Percolation: Medium Pointt ; Point2Z| Point3

Exudation, PSt 223 | 151 | 398

Dry Density, PCF 110.21 113.91 109.4

Moaisture Content, % 11311121 103

Exp PTESSUI’E, PsSi |' 0.00! 0.00 | 0.00
[ =]
T T — 8
Sl ; q
55 | i 3 .
o 5 3
B | ¢
B? | °
= TE l — 2
o %
G _-:_j! E ‘\/\/ <
Q.
R e /’/"ﬁ” g 8
E ! |, ‘/.‘5 e ©
7 ! ; 4P 2
%o H P ! v ! "/‘i S %
T o T ; 7 B wn -
) AL R
H [13
R ey T 2
1 AAA A LT L)Y
Ve i == ]
ol . //V//// ol I
REREYZZZsSZaannannk
- - .
w0 ////// §
pid :
~ | R
7‘-’4/ ; |
O, TN ' §
Oo [=] o =1 o (=1 =] =) [=] o v
& (=) ™~ W uy - [ o™ bl
R value

Lab Number: B71.2925

File Name: LENLTD B06197D
Date Sampied: N/R

Sampled by: BN/Strata

Date Received: 11/6/07
Tested by: ic/Strata

SOIL CONSTANTES

R VALUE: 75

GRADATION: AASHTO T-11, T27

SCREEN
StZE

{ AS RECEIVED | AS TESTED
i % PASSING % PASSING

-
-
>
-
3"
"
: ase"

No. 4

No. 8

| No.16
" No. 30
Mo. 50
No. 100
No. 200

100

|
|
|

38 ; 100

23

Note: This report covers only material as represented by this sample and does not necessarily cover all

soil from this layer or sour

Reviewed by: J{M -"/ wdcopnf

STRaTa

GECTEIHNINAL FRinSEPMG & LNTERIALE TESTING
Trdwrdy Fine tho SZrouns vy




o

Percent Strain
n

10

CONSOLIDATION TEST RESULTS

ASTM D-2435

Project: Harris Ranch Subdivision
Client: Lenir Limited
File-Name-LENLTD-BO6197D—— - — =
Date Tested: 9/24/07 By: tc
Sample Number: B71.2481G
Sample Location: TP-21 @ 2'
Sample Description: Clayey Sand
Initial Test Conditions: In Situ (ring)
Moisture Content: 11.0%

Dry Unit Weight: 100.5 pcf
Passing No. 200 Screen = 42%
Atterberg Limits: LL =47, Pl = 31

> gWater added @ Pksf

%% b

0.1 1 10

=

Load, ksf

Reviewed By 24 m ./W S T R aT a

EHOTLOR AR, FRMIMNE FOGRE E BAATF UM §TESTING

_:I.'M'd9r1117 EFron $he Ezround Ve




Percent Strain

© W ~N o O A W N

-~ = =
N = Q

CONSOLIDATION TEST RESULTS

ASTM D-2435

Project: Harris Ranch

Chient: Lenir Limited

File Name: LENLTD B06197D
Date Tested: 11/12/07 By: 7C
Sample Number: B7L29258
Sample Location: TP-26 @ 2.5 - 3'
Sample Description: Sandy Clay
Initial test conditions: in-Situ (Shelby)
Moisture Content: 28.7%

Dry Unit Weight: 79.8 pcf
Atterberg Limits: LL = 48, Pl = 24
Passing No. 200 Screen = 62%

Water added @ Start
N
N\
N
\
\
A-;?_ N
1 :ebougg — ] \\
A \
D

0.1 1 10

Load, ksf

Reviewed By _o{ dheans <faseorny— STRaTa

T VI o, ENGINEERING & &2 TERIA X TERTNG
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