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The Standards of Performance for Large Municipal Waste Combustors (MWC) for which construction
is commenced after September 20, 1994 or for which modification or reconstruction is commenced
After June 19, 1996. This New Source Performance Standard (NSPS) applies to “large” MWC units,
defined as any MWC unit capable of combusting more than 250 tons per day of municipal solid waste
(40 CFR 60.50b(a)).

Pursuant to IDAPA 58.01.06, approval of focation restrictions by the Department of Environmental
Quality is required of all new non-municipal solid waste management facilities.

This document serves as the Site Approval Application. This document will be made available for
public review at the Public Library in Boise and the Public Library in Eagle for a period of at least 30
days after the application is determined complete by DEQ.
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NON-MUNICIPAL SOLID WASTE MANAGEMENT FACILITY

SITE APPROVAL APPLICATION
(revised 8/26/2008)

REQUIREMENTS

Pursuant to IDAPA 58.01.06, approval of location restrictions by the Department of Environmental Quality
(DEQ) is required for all new and lateral expansions of non-municipal solid waste management facilities.
Existing facilities are required to comply with the siting requirements within five years from April 26, 2002.
Existing facilities may submit existing approvals that demonstrate compliance with applicable siting
requirements, Site approval process may occur prior to or concurrently with, design (if applicable),
operations, closure and post-closure approval process. Siting approval is required prior to construction of the
facility. Approval from local authorities may be required. It is recommended that the applicant contact the
county and/or city in which the facility will be located.

PRE-APPLICATION MEETING

It is very important that the applicant meet with the appropriate DEQ regional office staff before the site
approval application is submitted. A tour of the site is very helpful in identifying any possible concemns that
may need to be addressed in the application. A pre-application meeting with DEQ), the local Health District
and local government is recommended. This will help ensure that there is compliance with location
restrictions and operational requirements and that sufficient information is submitted to allow for a timely
review. It is advantageous to DEQ, the local health district, local government and the applicant to move this
process forward as quickly as possible.

REQUIRED SUBMITTALS
Please fill out the attached form, complete the questionnaire, and attach at a minimum, the indicated

documentation to support the location restriction determinations. Original and 2 copies of the application and
supporting documents should be sent to the appropriate DEQ Regional Office listed below.

INCOMPLETE INFORMATION MAY CAUSE DELAY IN THE APPROVAL PROCESS

02/02/12









This application is for a;
__ X NEWFACILITY
 LATERAL EXPANSION of existing facility
This application is for what type of facility?
Construction & Demolition Waste Landfill
Transfer Station
_ Industrial Landfill
—_ Compost Facility
Septage Disposal Site
Waste Tire Collection Site

Petroleurn Contaminated Soils Processing Site

X Other (please specify) Thermal Oxidator

Proposed Tier Classification
X Tier IT
Tier IIT

What is the composition of the waste material to be managed, processed or disposed?

Material %
MSW 98.5
Tires 1.5

What is the volume/mass of material received per day?

Volume/Mass Unit
408 TPD MSW & 12.000 ibs per day Tires

03/01/12



1L LOCATION RESTRICTIONS - SITE APPROVAL

Instructions: These questions relate directly to the location restrictions for non-municipal solid waste
management facilities. Answer the questions below and, in an attached report, include all supporting
documents and describe how they were used to make the determinations. This documentation should
include, but not be limited to, maps, technical reports, letters, documentation of phone conversations,
computer models, on-site investigations, analyses, etc.

01 GENERAL SITING REQUIREMENTS - All Tier II and III solid waste management facilities
regulated under the Solid Waste Management Rules, IDAPA 58.01.06 shall comply with items a through d.

a. Flood Plain Restriction

Is the facility located within a one hundred- (100) year floodplain? Provide a copy of the applicable Federal
Emergency Management Agency (FEMA) map showing the location of the disposal site with respect to the
100-year flood boundary. If a map is not available for the proposed site location, a site evaluation report
and a letter of confirmation, stamped by a registered professional engineer or registered professional
geologist, may be required.

YES X __NO

If yes, provide information demonstrating that the facility will not restrict the flow of the one hundred (100)
year flood, reduce the temporary water storage capacity of the floodplain, or result in a washout of solid
waste so as to pose a hazard to human health and the environment. If the site is located within the 100-year
Jloodplain, the demonstration noted above must be prepared and stamped by a registered professional
engineer or registered professional geologist, as appropriate.

Information supporting this section of the application can be found in the attached documentation
as follows: (document name, page number, etc.) _ See attached FEMA Map #16001C0]160H

b. Endangered or Threatened Species Restriction

Is the facility located such that it does not cause or contribute to the taking of any endangered or threatened
species of plant, fish, or wildlife or result in the destruction or adverse modification of the critical habitat of
endangered or threatened species as identified in 50 CFR Part 177

X____YES NO
Information supporting this section of the application can be found in the attached documentation
as follows: (document name, page number, etc.) See Letter from Idaho Department of Fish & Game
c. Surface Water Restriction
02/02/12
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Is the active portion of the facility located such that the facility shall not cause contamination of surface
water, unless such surface water is an integral part of the facility's operation for storm water management
and/or leachate management? Provide at a minimum, a scale map showing the site location and distances 1o
the nearest surface water bodies. A USGS 7.5-minute topographic map is suggested.

X __YES NO

Information supporting this section of the application can be found in the attached documentation
as follows: (document name, page number, etc.) See attached 7.5 Minute Series Topographic map and

report from ESC on Retention Pond Design

d. Parks, Scenic or Natural Use Restriction.

Is the facility located within one thousand (1,000) feet of any state or National Park, or land reserved or
withdrawn for scenic or natural use? Provide a scaled map showing the disposal site location, and distances
to the nearest state or National Park, scenic area, and natural use area.

YES X NO

Information supporting this section of the application can be found in the attached documentation
as follows: (document name, page number, etc.) See attached Google Map closest State patk is 6.6

miles from the site.

Note - Items e through g are required for all Tier II facilities and Tier III facilities except Tier 11
transfer stations, CESQG Management facilities and incinerators. Item h is required for all Tier II
and Tier III NMSW landfills.

e. Ground Water

Is the active portion of the facility located, designed or constructed such that the facility shall not cause
contamination of a drinking water source or cause contamination of the ground water?

Provide information demonstrating that the facility will not degrade ground water. Minimum documentation
shall include well driller's reports, boring logs, and/or site specific environmental assessment information
sufficient to demonstrate depth to the uppermost ground water bearing zone and the composition, thickness
and characteristics of overlying soil and rock materials. Depending on the nature of the waste to be disposed
at the facility and the vulnerability of the ground water beneath the site, best management practices and best
practical methods, including special engineering designs, may be required to ensure protection of the ground
water.

X YES NO

Information supporting this section of the application can be found in the attached documentation
as follows: (document name, page number, etc.) Figure 4-21 Water Level Map from North Ravine Cell
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f. Geologic Restriction

Is the NMSW Management Facility's active portion located on land that would threaten the integrity of the
design? Minimum documentation must include a description of the site characteristics sufficient fo provide a
clear understanding that the site is stable.

YES X NO

If YES, provide information demonstrating that engineering measures have been incorporated into the
NMSW Management Facility design to ensure the integrity of the structural components of the NMSW
Management Facility will not be disturbed. Factors to consider can include, but not be limited to, on-site and
local soil conditions, on-site or local geologic or geomorphologic features, on-site or Jocal human-made
features or events? A site evaluation and letter of confirmation from a registered professional engineer or
registered professional geologist may be required.

Information supporting this section of the application can be found in the attached documentation
as follows: (document name, page number, etc.) See Strata Report-Geotechnical Engineering
Evaluation

g. Property Line Restriction

Is the facility located so that the active portion is any closer than one hundred (100} feet to the property line
of adjacent land? Provide at a minimum, a scaled map showing the active portion of the disposal site, the
distance from the active portion (o the site property boundaries, and the location and land use of adjacent
properties. A 100-foot buffer zone must be maintained between the active portion of the solid waste facility
and adjacent properties.

YES X NO

Information supporting this section of the application can be found in the attached documentation
as follows: (document name, page number, etc.) See Figure 1-1 Master Plan of North Ravine Cell

h. Wetlands

Is the facility located in a wetland? Documentation may include a copy of the applicable National Wetlands
Inventory map and letters from the U. S. Army Corps of Engineers and the National Resource Conservation
Service that provide a wetlands determination.

YES _X__NO

If YES, provide information demonstrating that:

1. No practical alternative exists?

02/02/12



2. The facility will not cause or contribute to violations of the state water quality standards?

3. The facility will not violate any applicable toxic effluent standards or prohibitions under Section 307 of the
federal Clean Water Act?

4. The facility will not cause or contribute to significant degradation of the wetlands?
5. No net loss of wetlands will result?

Information supporting this section of the application can be found in the attached documentation
as follows: (document name, page number, etc.) See Ada County Landfill North Ravine Cell Site
Certification Report, Section 5.3

02.  SITE MAP - In addition to items a through d and any other applicable items e through g, owners and
operators shall include as part of the siting application a scaled map. Please attach a scaled map depicting the
following:

Highways, roads, and adjacent communities;

Property boundaries;

Total acreage of the site;

Off-site and on-site access roads and service roads;

Types(s) of land use adjacent to the facility and a description of all facilities on the sites;

All water courses, ponds, lakes, reservoirs, canals, irrigation systems, and existing water

supplies, within one-quarter (1/4) mile of the proposed facility property lines;

g. High tension power line right-of-way, fuel transmission pipeline right-of-way, and proposed
or existing utilities;

h. Proposed or existing fencing;

i Proposed and existing structures at the facility and within five hundred (500) feet of the
facility boundary. This shall include location of employee building and scales (if provided);

] Direction of prevailing winds.

R S

Professional Engineer or Professional Geologist Certification
[ am a registered professional engineer or registered professional geologist in the State of Idaho and qualified

to evaluate and certify compliance with the location criteria for a non-municipal solid waste management
facility. I certify that this application was prepared by me or under myy direct supervision.

Q—’e/aj, & \{;-.:NS

l/ 9// 2

Signature, seal, and date

‘{Q Ja"‘?/ Jp/éf / EOMLE ’“ff:s\

02/02/12



TAB 2



N s S 4 W o — =IOVOIRD
e oo woort o3 \\\,\ . | Z /@ N—
R e e g i A s g . Zou0et ! ..f.l/f/
3 sueum%uuuﬂuuﬁwwcﬁnwm Ko oG & 4 Bre3 fiam g 4t “ \...\ ASEOU A0 ALD i £l MN //»
/ 8l m -
" | 1 xanoz g
~ i \
Aouady amwaseuey AouaBiowy prispey M
i p—
) i F19VI VIV AVANODDTS OL 4T
BOOZ 61 AMYO4EI "SHOILYLINIT TIVIS dVIW 0L INT NAWORE
‘qIsingy dYl i 10N 3UV SNOILO35 S5040 (REIT AT 12108
H =ﬂ“.mu _.m_ﬁmec_w . 4 L
HIDHWNN !
' AYANNO™ A1H3d404Hd - —— ,
e e Mo o TI4ANYT MOTI0H N3adIH |

36 pnodE Mo wacus Sl Uy SuL MR e ema

i Ll Y S0 AL I

" e [rene SV SALARIRIOX )
AAMRER Vi
TESE  CEHE SR Rl
THITINOD

ILRAOLYT TaNVE 1D 404 X3aME d¥h 2380

512 40 091 13NV

SYHUV QULVHOJdODN]
ANV OHYAl
"ALNOOD Yav

dYI 3LYY FINYHASNI GO0
Nl

H 0910 TINYd

SHALIW = =l

138 =T e
B0z [:hi

MO0 = L) TTVIS d

EEET

R

e

X aNOZ

N

e T

¥ 3INOZ \

t
: -
H \
L
\Lf\ HIMGH ¥ diH
A NIMLIM G2
]
] \
i 7

J g {
/ b
N - - H 1
i
s _
ABDHINT 01 J18SvM 3
SINYNAQ H ..,, OO0 |
; 3 SYAAV QILLYVIOJUOININN _
M , LINNOD VOV
, AN
! |
_ \ m
\ e :

A
\




TAB 3






TAB 4












TOLTER T TR

ROLINHISKOD

W ENI0S W
Myld ONOd NOILN3LEN DNIH3INION3

LHYIc ADYENI OL Aisvat
71 'ASHANT SiKYNAQ

d LT DIOZ/ET/ZY

Sup |\ N TN,

A
Y po'os

gLE-d4

A




t”

Dynamis WTE Plant - Ada County Landfill
Stormwater Calculations

Design Storm: 50-yr event, 1 hour duration (City of Boise Code)

Design Intensity (/): 1.0 inthr C-Values
Required Retention Storage: cid Pavement 0.95
=z Roof 0.95
12 Exposed Soil 0.15
Where: A = Area in ft? Parking 0.65
V = Volume in f* Retention Pond 1.00
¢ = Runoff Coefficient
Peak Flow: g = cid
Where: A = Area in acres
q = Flow in ft¥/s
¢ = Runoif Coefficient
Contributing Peak
Description Area (ft’} Area(acre) C Value Volume (ft)  Flow (ft's)
Pavement {Road) 55300 1.27 0.95 4,378 1.21
Roof 77000 1.77 0.95 6,096 1.68
Paved Parking Lot 34400 0.79 0.65 1,863 0.51
Soil 499605 11.47 0.15 6,245 1.72
Retention Pond 5895 0.14 1.00 491 0.14
SUMS 672,200 15.43 19,073 5.25
Required
Retention Peak Elow
Volume ft* (cfs)
19,100 5.25
Pond Volume: Aggp 7 5895 fit?
Avet = 172 ¢
depth = g ft
Volume = 27302 ft* > Required Volume; OK
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GEOTECHNICAL ENGINEERING EVALUATION
Proposed Ada County Landfill Power Plant
Ada County, Idaho

PREPARED FOR:
Mr. Doyle Pergande
Dynamis Energy, LLC
776 East Riverside Drive, Ste 150
Eagle, [daho 83616

PREPARED BY:
STRATA, Inc.
8653 W. Hackamore Dr.
Boise, ldaho 83708
P. 208.376.8200
F. 208.376.8201

January 13, 2011




£ Pomrsssions: Sepwees Conrandtms

Frbmeety From e Gpronend Up

January 13, 2010
File: DYNENE B10400A

Mr. Doyle Pergande

Dynamis Energy, LLC

776 East Riverside Drive Ste. 150
Eagle, Idaho 83616
doyle@dynamisgroup.com

RE: Geotechnical Engineering Evaluation
Proposed Ada County Landfill Power
Plant
Ada County, Idaho

Dear Mr. Pergande:

Strata, A Professional Services Corporation, (STRATA) has performed our
authorized geotechnical engineering evaluation for the proposed Ada County Landfill Power
Plant in Ada County, Idaho. Our geotechnical engineering evaluation’s purpose was to
explore the subsurface conditions in the proposed area of construction and provide
geotechnical recommendations to assist project planning, design and construction. The
attached report summarizes our field and laboratory test results and presents our
geotechnical engineering opinions and recommendations.

The proposed development area is underlain by a relatively deep deposit of loose to
medium dense poorly-graded sand. The following report provides geotechnical
recommendations for preparing the site, removing and replacing uncontrolled fill, earthwork
activities, foundation design and construction. [t is our opinion that geotechnical continuity
with the project team throughout construction will help identify uncontrolied fill during
earthwork to allow its excavation and recompaction as structural fill below the proposed
infrastructure and building footprint.

The project design and construction team must read, understand and implement this
report in its entirety. Portions of the report cannot be relied upon individually without the
supporting text of remaining sections, appendices and plates. Our opinion is the success of
the proposed construction will depend on following the report recommendations, good
construction practices, and providing the necessary construction monitoring, testing and
consultation to verify that work has been constructed as recommended. We recommend
STRATA be retained to provide monitoring, testing, and consultation services to verify our
report recommendations are being followed.

[DAHO MONTANA NEVADA OREGON UTAH WASHINGTON WYOMING
www,stratageotech.com
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Proposed Ada County Landfill Power Plant
Fite: DYNENE B10400A
Page 2

We appreciate the opportunity to continue our professional relationship with Dynamis
Energy, LLC {Dynamis) and the project design and construction teams. We look forward to
our continued involvement on this project throughout construction. Please do not hesitate
to contact us if you have any questions or comments.

Sincerely,
STRAT.

‘ evin‘P. Ryan,
g Staff Engineer

ichael G. Woodwlorth, P.E.
Engineering Manager

KPR/nm

{IDAHO MONTANA NEVADA OREGON UTAH WASHINGTON WYOMING
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Geotechnical Engineering Evaluation
Proposed Ada County Landfill Power Plant
Ada County, Idaho

INTRODUCTION
Our geotechnical engineering evaluation's purpose was to explore the subsurface soil
conditions in the vicinity of the proposed power plant at the Ada County Landfill and to prepare
geotechnical recommendations to assist project planning, design and construction. We
accomplished our services referencing our authorized geotechnical scope dated December 6,
2010. To accomplish our evaluation, STRATA performed the following services:

1. We reviewed data provided by Dynamis that included preliminary loading information, a site
diagram, and general boring logs/cross sections for the Ada County Landfill.

2. We coordinated exploration with the Digline Utility Notification Center to help reduce‘ the
potential for damage to existing utilities. We also requested assistance from Dynamis in
locating test pits in the field and gaining site access.

3. We coordinated with the Central District Health Department for the evaluation of the on-site
soils with regard to the proposed septic system drainfield.

4, We observed 5 exploratory test pits in the proposed power plant and septic system areas
outlined to us by Dynamis. Exploratory test pits extended 10 to 15 feet below existing
grades. Our staff engineer visually described, classified and logged soil encountered
referencing the Unified Soil Classification System (USCS). Test pit locations were loosely
backfilled with on site soil and their location staked.

5. We accomplished 2 field infiitration tests to evaluate the near surface soils’ infiltration
characteristics. We also correlated grain size distribution laboratory test results to regional
stormwater correlations to help identify the potential stormwater disposal methods.

6. We performed laboratory tests with reference to ASTM Infernational (ASTM) procedures
including in-situ moisture and density, pH/resistivity and gradation testing. We utilized these
laboratory results to help characterize engineering parameters and to correlate soil
engineering characteristics used in our design.

7. We performed engineering analyses in order to provide geotechnical design and earthw_ork
construction recommendations. Our engineering analyses provides geotechnical
recommendations for:

% Earthwork
= Site and subgrade preparation
= Structural fill criteria
= Compaction requirements
* Wet weather construction

IDAHO MONTANA NEVADA OREGON UTAH WASHINGTON WYOMING
www.stratageotech.com
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Proposed Ada County Landfill Power Plant
File: DYNENE B10400A
Page 2

= Excavation characteristics
= Recommended unit weight and friction angle of soil
» Corrosivity evaluation of soll

% Conventional foundation design
» Total and differential settlement estimates
= Friction coefficients
* Daesign factors of safety
= Allowable bearing pressures
= Static and seismic lateral earth pressures
» Soil improvement applications

% Site surface drainage

Foundation drainage

Stormwater disposal

Septic drainfield recommendations
Groundwater elevations
Recommended infiltration rates
Drainage requirements for site grading

% Pavement
= Recommended asphalt and concrete sections
= Subgrade preparation requirements

€ Concrete slabs-on-grade
= Minimum support section
* Vapor retarders
* Modulus of subgrade reaction

% Additional recommended services
» Geotechnical design continuity
= Plan and specification review
» Geotechnical observation during construction

8. Prepared and provided 3 copies of our final report of geotechnical findings and opinions
including exploration logs and laboratory test results.

PROJECT UNDERSTANDING

Existing Site Conditions

The proposed power plant site is located within the Ada County Landfill north of the new
scale facility in Ada County, daho. The project site occupies approximately 3.5 acres, and
presently exists as graded vacant parcel. We understand that a prior contractor had excavated
an undetermined amount of sand and backfilled the excavation near the center of the proposed

power plant.

IDAHO MONTANA NEVADA OREGON UTAH WASHINGTON WYOMING
www.stratageotech.com
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Proposed Ada County Landfilf Power Plant
File: DYNENE B10400A
Page 3

The project site is relatively flat, with only minor grade changes in the proposed building
footprint. However, the site’s southern, eastern, and western borders are sloped. The proposed
septic system drainfield is located south of the site. The following photograph shows the site’s

appearance in August of 2010:

HHEHH]

Photograph 1: Near the center of the project site, facing north.
In addition to the above photograph, we reviewed the site plan, boring logs, and cross

section data provided by Dynamis.

Proposed Construction

We understand Dynamis plans to construct an approximate 20MW power plant at the
Ada County Landfill. Dynamis anticipates the power plant will utilize a controlled air gasification
process, which thermally converts waste products into combustible gas. The proposed power
plant will be capable of utilizing 5 to 325 tons of waste per 12-hour period. The power plant will
encompass an approximate 30,000 square foot area, with an additional cooling tower that will
be approximately 60 feet by 40 feet.

A foundation loading plan (DWG No. 10-05-784-250) provided by Dynamis Energy
indicated equipment loads up to 160 kips. The elevation within the building footprint varies from
3,187 to 3,189 feet. We anticipate that the proposed finished floor elevation will be
approximately 3,180 feet and that some filled areas will be at 3,202 feet in elevation. The

eastern and western walls could fo retain approximately 20 feet of soil.

[DAHO MONTANA NEVADA OREGON UTAH WASHINGTCN WYOMING
www.stratageotech.com



Proposed Ada County Landfill Power Plant
File: DYNENE B10400A
Page 4

Dynamis indicated that approximately 50 garbage trucks a day will access the site. A
few passenger vehicles, used by employees of the power plant are anticipated. Site stormwater

will be directed to below grade seepage beds or surface swales.
SITE GEOLOGIC SETTING

Regional Geology

The site is located on sand of the Pierce Gulch Formation and is described as pale
yellow-gray arkosic sand overlain by pebble to cobble gravel. Sand includes.cross-bedded and
forest-bedded sequences (Othberg & Stanford, 1992). Boring logs and cross section data for
Ada County Landfill provided by Dynamis indicate yellow to white coarse-grained sand with
occasienal interbedded layers of silty to clayey fine sand.

Seismicity and Faulting

Based on our geologic research, 2 faults are mapped within the region. The closest
active, major faults are the Squaw Creek fault and the Big Flat-Jakes Creek fault located 30 to
40 miles northwest from the project site (USGS 2002). The following table illustrates fault
parameters:
Table 1. Fault Parameters (USGS)

Squaw Creek 71 14,184 4,975
Big Flat-Jakes Creek 6.8 24,213 14,388

We expect the 2006 IBC wilt be utilized for project structural design. IBC Section 1615.1
outlines the procedure for evaluating site ground motions and design spectral response
accelerations. STRATA utilized site soil and geologic data and the project location to establish
earthquake-loading criteria at the site referencing IBC Section 1615.1. Based on our field
exploration and knowledge of the upper 100 feet of the soil profile, we recommend a Site Class

D be utilized as a basis for structural seismic design.
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SUBSURFACE EVALUATION PROCEDURES

STRATA observed 5 exploratory test pits on December 22, 2010 in the locations
ilfustrated on Plate 1. Our field engineer visually evaluated the soil encountered in each test pit
and logged the soil profile referencing the USCS. We provide a brief USCS explanation in
Appendix A to help interpret the terms on the test pit logs. We also provide individual test pit
logs in Appendix A. At the conciusion of our subsurface evaiuation, test pits were loosely
backfilled level with the existing ground surface and we designated test pit focations in the field
with labeled stakes for surveying their exact locations.

We performed in-situ infiltration tests to assist in evaluating stormwater disposal
infiltration rates. STRATA performed tests in test pits TP-2 and TP-4. We accomplished these
tests at 4.5 to 5 feet below the existing ground surface and provide the field infiltration rate

measured on the test pit logs.

SUBSURFACE CONDITIONS

Generally, we encountered near surface, poorly-graded sand. We did not observe
vegetation and roots at the site. However, very loose sand existed in the upper 6 to 8 inches in
each test pit. The poorly graded sand extended to the depth of each test pit. Slightly stained
yellow to red bands were observed in each test pit at depths of 4.5 to 8 feet below ground
surface. We provide specific soil descriptions and contacts on the test pit logs in Appendix A,
Exploration Logs and USCS,

We did not encounter groundwater within the depths explored for TP-1, TP-2, TP-3, and
TP-5. However, we did encounter groundwater seepage in TP-4 at 3.5 to 4.0 feet below ground
surface. Depths below 5 to 6 feet appeared to be dryer and without seeps. At the time of
exploration the site was covered with approximately 1 foot of snow. Based on our knowledge of
the area, involvement with other landfill projects, and well log review, we anticipate groundwater
will typically occur at depths well below 15 to 20 throughout the year. However, local perched
aquifers could exist above clay or silt lenses which may result in near surface groundwater.

Test pit exploration only allows us to observe a small portion of the site subsurface
conditions. Subsurface variations are possible between test pits and may not be apparent untii
construction. Where such variations exist, they may impact the opinions and recommendations

presented in this report, as well as construction timing and costs. During site exploration, we
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did not encounter uncontrolled fill. However, based on our conversations with Mr. Doyle
Pergande on December 22, 2011, we understand that some uncontrofled fill may exist under the
huilding foofprint.

LABORATORY TESTING
We tested select soil samples obtained during subsurface exploration to assess some
soil profile engineering characteristics. Laboratory tests included: in-situ density and moisture
content, gradation, and pH/resistivity. We accomplished laboratory testing in reference to
ASTM testing procedures and present these results in Appendix B, Laboratory Test Results and

on exploration logs.

GEOTECHNICAL OPINIONS AND RECOMMENDATIONS

We present the following geotechnical recommendations to assist planning, design and
construction of the proposed Ada County Landfill Power Plant, as illustrated on Plate 1 attached
to this report. This report provides specific foundation and other geotechnical design criteria for
the power plant, which the structural and civil design and construction teams must review to
verify the applicability to the planned structure. We base our recommendations on the results of
our field evaluation, laboratory testing, our experience with similar soil conditions and our
understanding of the proposed construction. If design plans change or if the subsurface
conditions encountered during construction vary from those observed during our field
evaluation, we must be notified to review the report recommendations and make necessary

revisions.

Earthwork

Site Preparation

Although not observed during site exploration, uncontrolled fill may exist on the site as
noted by Dynamis. Uncontrolled fill has the potential to settle below new foundations and
pavements and such settlement could negatively impact their performance. We recommend
STRATA work with the earthwork and general contractors to help identify fill areas.

Following uncontrolled fill removal, excavate the exposed subgrade to the project design
elevations and tolerances. Scarify and moisture-condition the finished subgrade to within 3
percent of optimum moisture content to at least 8 inches prior to compaction effort. Moisture-
conditioning may include aeration or adding moisture to achieve within 3 percent of optimum
moisture content. From exploration, we expect subgrade soil will be poorly-graded sand. To
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improve support characteristics, the scarified and moisture conditioned subgrade soil should be
compacted to at least 92 percent of ASTM D 1557 (Modified Proctor).

Excavation Characteristics

Based on exploration results, it appears the near surface soil encountered in exploratory
test pits may be excavated with conventional equipment. Excavations, especially in sand can
cave and slough and must be sloped back in accordance with Occupational Health and Safety
Act (OSHA) guidelines. Coarse-grained soil and uncontrolled fill is expected to be exposed in
excavations throughout the development area and should be temporarily sloped at 1.5H:1V
(horizontal to vertical). We recommend earthwork contractors evaluate each excavation
configuration specific to OSHA guidelines and to seek appropriate professional guidance to
ensure excavation safety and stability. From exploration results and our experience in the area,
we do not expect groundwater will be encountered within the depths anticipated for the planned
construction unless perched aquifer conditions are encountered. However, surface grading
should preclude stormwater from infiltrating excavations and contractors should have
contingencies to rapidly remove water that accumulates in excavations. Recommendations for
foundation drains and other measures to reduce infiltration at the subgrade are included in the
subsequent report text.

Wet Weather/Soil Construction
We recommend earthwork construction take place during dry weather conditions. If

construction commences before soil can dry, after precipitation, or during wet periods of the
year (November through May), complete earthwork with low pressure, track-mounted equipment
that spread and reduce vehicle load. During construction, the earthwork contractor should
intersect and divert surface runoff from rainfall or snowmelt to help reduce water ponding on the
project site. We recommend that subgrades slope and daylight to help direct water away from
subgrades after the end of each construction day or before precipitation.
Structural Fill

All fill placed for the development must be placed as structural fill. The structural fill
requirements described in Table 2 below, in general correlate to Idaho Transportation
Department (ITD) material specifications. Project structural fill products are described in Table

2 below.
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Table 2. Structural Fill Specifications and Allowable Use

Structural Lo o . o
Fill Product Allo_wa_ble. Use | Material Specifications
Gﬁ_:g_era[ sigefcﬁrald ing, t » Soil must be classified as sand or gravel {GP, GW,
utiites an t' placement, | gp or SW) according to the USCS
Granular over-excavations, « Soil may not contain particles larger than 6-inches in

temporary haul roads,
temporary platforms,
granular subbase, general
structural fill

diameter.
» Soil meeting the latest requirements in ITD-SSHC'
Section 703.11-Aggregate for Granufar Subbase

Structural Filf

Foundation and slab
Aggregate support, soil

Base improvements, asphalt
Course? pavement section
aggregate, general
structural fill

*|ldaho Transportation Department- Standard Specifications for Highway Construction

» Soil must meet granular structural fill requirements
« Soil meeting the latest requirements in ITD-SSHC'
Section 703.04 — Crushed Aggregate

%Includes both 1-1/4-inch and ¥%-inch nominal maximum particle size aggregate

All structural fill must be compacted to a minimum of 95 percent of the maximum dry
density of the soil referencing ASTM D 1557 (Modified Proctor). Fill placed outside any building
or pavement envelope can be placed as non-structural fill (i.e. landscape fill) providing there are
no structures (sidewalk, curbs, signs, etc.) planned directly above the [andscape fill. We
recommend landscape fill be compacted to a minimum of 85 percent of the maximum dry
density of the soil according to ASTM D 1557,

Any structural fill products must be moisture-conditioned to near optimum moisture
content and placed in maximum 10-inch-thick, loose lifts. The above assumes large,
appropriate compaction equipment with drum energy of at least 10 tons or greater is used to
attempt compaction. If smaller or lighter compaction equipment is provided, the lift thickness
may have to be reduced to meet the compaction requirements presented herein. The site soil is
expected to be suitable for reuse as structural fill, providing it can meet the criteria presented in
Table 1 above and can be properly moisture-conditioned for compaction.

Utility Trench Construction

Structural fill for backfilling utility trenches and ail bedding should conform to section 703 in
the ITD-SSHC, except that all trench backfill must be placed and compacted to the structural fill
requirements presented herein. Loose soil must be removed from the base of utility trenches prior

to placing pipe bedding. If water is encountered, it must be removed from the base of the utility

IDAHC MONTANA NEVADA OREGON UTAH WASHINGTON WYOMING
www.stratageotech.com



Proposed Ada County Landfill Power Plant
File: DYNENE B10400A
Page 9

trench before placing pipe bedding. We recommend utility pipes be placed on at least 4 inches of
bedding conforming to 703.02 of the ITD-SSHC placed over undisturbed native soil, structural fill or
otherwise supported according to the pipe manufacturer's specifications and |TD-SSHC
requirements.

After bedding the pipe, place structural fill and compact it from the pipe invert to 1 foot
above the top of the pipe with tamping bars and/or plate compactors to render the backfill in a firm
and unyielding condition. Thoroughly place and compact bedding below pipe haunches or the zone
between the pipe invert and the spring line. To accomplish backfilling, the distance between the
side of the pipe at the spring line and the trench wall should be at least 12 inches. The remainder
of the utility trench should be backfilied in accordance with the Siructural Fill section of this report.

Foundation Design
Bearing Soil

We understand from the Site Plan provided by Dynamis, that the power plant will be
constructed near the center of the site and abutting the eastern border. The foundation bearing
elevation will occur at approximately 3,175 to 3,180 feet or 10 to 15 feet below existing grade.
From explorations, we expect the foundation excavations will expose loose to medium dense
native poorly graded sand. We recommend 12 inches of granular soil improvements below
foundations to help provide a uniform bearing surface and improve constructability. These
improvements must extend 1 foot laterally beyond the foundation edges and 1 foot below the
foundation bearing surface as shown on Plate 2, Soil Improvement Schematic.

General

We recommend STRATA be retained to observe the foundation system installation
including reviewing soil improvements and structural fill compaction prior to placing concrete forms
or concrete. Reviewing the soil improvement process and final foundation bearing surfaces
helps confirm our allowable bearing pressures and settlement estimates and is an important part of
the geotechnical design process.

Exterior footings must extend at least 24 inches below the final exterior ground surface to
help protect against frost action. Interior foundations must extend at least 18 inches below final
slab-bearing elevations and maintain at least 4 inches of gravel between slabs and the top of the
footing to reduce the reflective cracking potential. Foundations must be structurally designed to
conform to the latest edition of the /nfernational Building Code (IBC). The foundation bearing

pressures presented below can be increased 30 percent to account for transitory live loads such as
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seismic and wind. In our opinion, long-term live loads such as equipment, fixtures, furniture, files,
etc. should be considered in the total dead structural loads for the project. Our analysis utilizes a
factor of safety against bearing capacity failure of 3.0 or greater. Seitlement estimates and other
design criteria are unfactored. If loading conditions vary from those presented to STRATA, we
recommend that we be consulted to review our recommendations.

Desian Criteria

Foundations constructed on granular soii improvements as presented in this report may
be designed using a maximum allowable bearing pressure of 3,000 pounds per square foot
(psf). Mass concrete placed on soil improvements over compacted subgrades can utilize a
friction coefficient (f;) of 0.45 to resist lateral loads. This coefficient must be reduced by % if
concrete is not cast directly on soil such as for pre-cast panels.

Using good construction practices and constructing during good weather, we estimate
foundations bearing on subgrades, prepared as recommended herein, will realize 1 inch of
settlement. Our settlement estimates utilize 7-foot-square foundation. Foundation dimensions
less than these should be analyzed for changes in settlement potential. Where water
accumulates at the foundation elevation, settlement can be in excess of our estimates and the
structure tolerances. Therefore, we recommend exterior grading provide adequate drainage
away from the building. We recommend subsurface alignment pits be drained with foundation
drains as shown on Plate 3, Foundation/Wall Drain Schematlic.

Corrosivity

Based on our experience in the project vicinity and the laboratory test, the site soil has
slightly alkaline pH and high resistivity. Therefore, we anticipate a negligible to slight corrosion
environment. As with any below grade construction, careful selection of material for utility piping
and other structure materials must account for some potential wall thickness loss due to-
corrosion. Concrete reinforcing steel should maintain appropriate IBC earth and form
clearances at all times, Position reinforcing steel with the maximum available clearance to
reduce potential corrosion effects. Our experience in the project vicinity and with regional
concrete suppliers indicates site soil will not react with concrete products produced in the area.
To the best of our knowledge, silica-alkali reactions have not been observed in the Treasure

Vailey.
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Lateral Earth Pressures

Below grade foundation and wall systems must be designed to resist lateral earth
pressures from the retained soil behind the structure and surcharge from equipment, slopes or
vehicles adjacent to the walls. For this project, retaining walls must be designed to resist lateral
earth pressures. We recommend lateral earth pressures for conventional wall systems be
estimated using the following equivalent fluid pressures (EFPs) from Table 3 for native soil or
imported structural backfill soil meeting the requirements for general structural fill outlined in this

repori’'s Structural Filf section.

Table 3. Coulomb Equivalent Fluid Pressures {native soil backfill)’

| Earth. Equivalent Fluid Pre:

At-rest case (no wall movement) 55 pcf

Active case (wall movement away from soil mass) 35 pcf
Passive case (wall movement toward soil mass) 350 pef !

Has been corrected for 1/2-inch of lateral deflection.

The above values do not take into account the effect of hydrostatic pressure, and below-
grade alignment pit walls must be drained according to Plate 3. Lateral surcharge pressures
due to equipment, slopes, storage loads, etc. are not included in the above lateral earth
pressure recommendations. The lateral earth pressure coefficient of 0.5, acting over the entire
wall height, could be used to estimate the lateral earth pressure induced on walls due to
adjacent surcharge loads from equipment and the slope behind the structure. We anticipate
that the above active and passive EFPs will require horizontal wall deflections of approximately
0.2 percent and 0.6 percent of the final wall height respectively. If horizontal wall deflections
required to achieve the active and passive lateral earth pressures are not acceptable, we
recommend that at rest EFP be used for design. Additionally, if the basement walis are
structurally restrained, at-rest pressures shouid be used for design.

Dynamic lateral earth pressures are a function of the presence of groundwater,
magnitude of ground shaking, soil strength and soil permeability. Dynamic lateral earth
pressures are additive to the above static lateral earth pressures, but act as an inverted triangle.
Table 4 is the equivalent fluid pressures during dynamic loading (excludes static loads) for non-
saturated soil. The seismic component of pressure is assumed to have its resuitant acting at

0.6 times the wall height measured from the base of the wall.
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Table 4. Mononobe-Okabe Dynamic Equivalent Fluid Pressures (submerged conditions)

" Coulomb Lateral Earth Pressure Case . - | Equivalent Fluid Pressure (EFP)

At rest case
(na wall movement) +30 pcf

Active case +12 pef
{wall movement away from soil mass)

Passive case’ 75 pcf
(wall movement toward soil mass)

1 — EFP includes the buoyant soil unit weight and excludes the unit weight of water,
2 — Passive resistance has been provided for ¥-inch of lateral movement.

Care must be taken in the use of heavy equipment near the face of walls (in a zone
extending 5 feet back from the wall) to avoid creating an undesirable degree of over-compaction
or lateral wall loading from the soil immediately along the walls and imposing high stresses on
the walls. Below-grade walls should be backfilled as described in the Structural Fill section of

this report.

Concrete Slab-on-Grade Floors

Concrete slab-on-grade floors should be supported by compacted crushed aggregate base
course placed on a prepared subgrade, as described in this report's Site Preparation section. We
recommend concrete slab-on-grade floors exposed to typical pedestrian and light storage foads be
underiain by at least 8 inches of crushed aggregate base course to provide a leveling course and
capillary break for the slab. Subgrade areas that become soft, wet or disturbed or that cannot be
recompacted to structural fill requirements must be over-excavated to firm soil and replaced with
granular structural fill prior to ptacing aggregate base.

Floor slabs must be designed for the anticipated use and equipment or storage loading
conditions. Based on correlations to our field and laboratory test results, we recommend concrete
slab design utilize a modulus of subgrade reaction (K) of 200 pounds per cubic inch (pci) for poorly-
graded sand. To realize the reported modulus of subgrade reaction, drained conditions and the
recommended slab support section and subgrades must be provided.

interior floor sfabs may be susceptible to moisture migration caused by capillary action
and vapor pressure. [f the proposed concrete slabs will receive floor coverings that are
sensitive to moisture, additional moisture protection must be considered beneath the concrete
slab-on-grade floors. We expect these floor coverings may exist within the retail area where tile,

vinyl or other “impervious” coverings may be used. In shop areas where no floor coverings are
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expected, a vapor retarder may not be necessary. Where utilized, vapor retarders must consist
of a thick, 15-mil, puncture-resistant, polyethylene sheeting placed between a sand cushion and
the crushed surfacing. An example of a common vapor retarder is Stego Wrap™, a 15-mil vapor
retarder. The sand cushion should be 2 inches of clean, coarse sand conforming to the
following gradation:

Table 5. Sand Cushion Gradation

oo ze
No. 8

No. 16
No. 50
No. 200

The location of the vapor retarder (if a vapor retarder is specified) should be carefully
considered by the owner and architect. ASTM E1643 and American Concrete Institute (AC1)
Commiftee 302 are two publications that provide considerations for vapor retarder locations.

Form stakes or other sub-slab penetrations must never be allowed to puncture the vapor
retarder. Manufacturer recommendations for proper sealing slab-to-wall connections, plumbing
or other penetrations must be strictly followed. Although these recommendations are used,
water vapor migration through the concrete fioor slab is still possible. Floor covering must be
selected accordingly and manufacturer's recommendations strictly followed.

Exterior slabs are susceptible to frost action which can generate substantial frost heave
at certain times of the year. The potential for frost heave may not be acceptable at entries, work
bays or other critical areas adjacent to the building that will be exposed to weather. One
approach to provide partial frost protection requires removing 65 percent of material within the
frost depth and replacing it with granular structural fill. [f this method is employed, the over-
excavated soil must be replaced with aggregate base course as specified in the Structural Fill
section. Alternatively, if partial frost protection is unacceptable, over-excavation and aggregate

base course replacement must be accomplished to the anticipated frost depth (24 inches).
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Surface Drainage Conditions
Stormwater Disposal

We performed infiltration testing within native, poorly-graded gravel encountered at
depth across the site, We observed an approximate infiltration rate of 20 to 25 inches per hour
during testing. We recommend infiltration facilities extend into native, poorly-graded sand soil
encountered during our exploration. We recommend all subsurface infiltration facilities be
designed using a design infiltration rate of 8 inches per hour. Further, a minimum 3-foot
separation between the base of the infiltration facility and estimated seasonal high groundwater
must be maintained. We estimate seasonal high groundwater will likely occur below elevation
3,170 feet, However, as noted in this report's Subsurface Conditions section, perched

groundwater has the potential to exist in portions of the site.

Exterior Grading

We recommend the ground surface outside of any structure be sloped a minimum of 5
percent away for 10 feet to rapidly convey surface water or roof runoff away from foundations.
Remaining fandscapes should slope at least 2 percent away from structures. Roof downspouts
must be provided and connected to a solid pipe placed away from structures and not allowed to
infiltrate into the soil underlying the structure. Stormwater should be routed away from disturbed
soil areas and should be disposed of in a suitable location as determined by the site civil

engineer.

Pavement Subgrade Preparation and Section Design
General

The following flexible asphalt and rigid pavement sections design is provided referencing
the American Association of State Highway and Transportation Officials (AASHTO) Guide for
Design of Pavement Structures (1983). STRATA estimated traffic loading and design
parameters based on our proposed construction understanding, results from laboratory testing
and our understanding of the subsurface conditions. The flexible pavement design is for access
roads to and at the site. The rigid pavement design is for the unloading area within the building.
We understand that Dynamis intends to utilize concrete additives to increase the wear
resistance of the rigid pavements section. We have not provided a concrete recommendation for

increased wear effects.
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The following tables present our traffic loading, geotechnical design parameters and

references as well as the

recommendations.

Table 6. Pavement Design Parameters

resulting flexible pavement and rigid sections design

Design Parameter Value Usead Reference
Reliability (R) 30% Assumed
_ 0.45 (flexible)
Standard Deviation (S) 0.35 (rigid) AASHTO 1993
2,400,000 ESALS’

Flexible Pavement Traffic Loading

{Heavy-Duty)

See Table 7 below

Rigid Pavement Traffic Loading

9,700,000 ESALS'

See Table 7 below

(Heavy Duty)
Initial Serviceability (PSI;) 4.2 Typical regional values
Terminal Serviceability (PSI.) 2.4 Typical regional values
Design Serviceahility Loss 2.1 Typical regional values
. . 20 years (flexible)
Design Life 40 years (rigid) Assumed
. 2 Based on CBR and M, correlations
Resilient Modutus (M} 18,000 psi (see paragraph below)
Asphalt Layer Coefficient (a1} 0.42 Figure 2.5 AASHTO 1293
Top Course Layer Coefficient (az) 0.12 Figure 2.6 AASHTO 1993
Top Course Drainage Coefficient 10 Table 2.4 AASHTO 1993 for “fair”
(m2) : drainage, 1 to 8 percent saturation
. 3,4 Figure 3.3 AASHTO 1993 assuming 6
Modulus of Subgrade Reaction (k) 200 pci inches of top course
. 6 . Typical values for 5,600 psi' compressive
Concrete Elastic Meodulus (E.) 4.2 x 10° psi strength concrete
Load Transfer Coefficient (J) 4.2 Table 2.6 AASHTO 1993
Drainage Coefficient (ca) 1.05 Table 2.5 AASHTO 1993 for “fair” drainage

1 to 5 percent saturation

T— Equivalent Single Axle Loads (ESALS)
2 — Pounds per square inch (psi)

3~ Pounds per square inch, per inch of subgrade {pounds per cubic inch, pci)

4 ~ Includes 6 inches new aggregate base above soil subgrade
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Table 7. Traffic Loading Assumptions
Pavement Traffic Loading Frequency' or 2 LS
Section Area Parameters Value Used EALF ESA
Heavy-Duty Passenger Vehicles | 10 trips per day 0.004 355
Section Garbage, Trucks ;
(drive lanes and (Flexible) 50 trips per day 7.64 2,400,000
fruck lanes,
/ Garb?gf;ig)’ucks 50 trips perday |  12.36 9,700,000
Annual Growth 0
Factor 2.0%
Construction Traffic® **None**

One trip is one complete pass by the vehicle.
quuiva!ent Axle Load Factor; Loading by one vehicle trip.
Construction traffic is not included in design.

From correlations to index laboratory testing, we estimate the poorly-graded sand
subgrade for proposed asphalt areas will have a CBR value of 12 and a resilient modulus (M;)
correlation of 18,000 pounds per square inch. To help improve subgrade characteristics, the
pavement subgrade should be prepared as recommended in this report's Sife Preparation
section. Subgrades must be shaped (crowned) and graded to facilitate positive drainage and

inverted crowns must be avoided.

Asphalt, PCC Concrete, and Aggregate Base Materials

Aggregate base courses (¥%-inch-minus top and 1%-inch-minus base course) shall
conform to the Structural Fill requirements and be placed directly over a properly prepared
subgrade. The aggregate base must be compacted to at least 95 percent of the maximum dry
density as determined by ASTM D 1557. We recommend STRATA observe final subgrade
preparations, geotextile placement and all aggregate placements. ‘

Portland cement concrete (PCC) pavement shall meet ITD SSHC reguirement and have
a minimum 5,600 psi compressive strength, 750 psi modulus of rupture, and 4 to 7 percent
entrained air. Shrinkage cracks should be conftrolled by joint spacing not more than 24 times
the concrete thickness (in inches), and should be between 1/4 and 1/3 of the slab thickness.
Control joints must occur along any line where the concrete thickness changes abruptly and

where marked changes in subgrade soil types occur. We recommend a curing compound on all
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exterior concrete surfaces, and we recommend the contractor sawcut the concrete as soon as
possible following placement to reduce the potential for shrinkage cracking.

Asphalt concrete must be compacted to 92 percent of the maximum density for a Hveem
mix design. The final traveling surface of asphalt concrete shall meet ITD SSHC, %-inch asphalt
mix design requirements. Asphait and concrete mix designs and all appropriate aggregate
source certificates should be accepted by STRATA at least 5 days prior to initiating asphalt
paving. Asphalt and concrete pavement construction and final surface smoothness, joints and
density should meet ITD specifications. If subgrade conditions appear significantly different
during construction, traffic loading conditions change or traffic volumes increase, STRATA
should be notified to amend our design accordingly.

Pavement Section Thickness

STRATA evaluated the pavement sections utilizing the AASHTO pavement design
methodology, soil-engineering parameters from previous field and laboratory testing and the
estimated traffic-loading conditions. Based on subgrades prepared as recommended and the
traffic criteria provided, Table 8 provides the recommended asphait section for the anticipated
pavement application. If traffic loading or subgrade conditions change as design is finalized or
during construction, STRATA must review our pavement analyses and resulting sections. For

clarity, access drives are primary routes into the site where truck, fire vehicles or other heavy
traffic is expected.

Table 8. Pavement Design Section

Heavy Dﬁty Section — Access
Drive

Heavy Duty Section -
Unloading Area

Pavement Maintenance

We recommend crack maintenance be accomplished on all pavement surfaces every 3
to 5 years to reduce the potential for surface water infiltration into the underlying pavement

subgrade. Surface and subgrade drainage are extremely important to the performance of the
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pavement section. Therefore, we recommend the subgrade, base and asphalt surfaces slope at
no less than 2 percent to an appropriate stormwater disposal system or other appropriate
location that does not impact adjacent buildings or properties. The pavement's life is dependent
on achieving adequate drainage throughout the section and especially at the subgrade.
Ponding water at the pavement subgrade surface can induce heaving during the freeze-thaw

process.
ADDITIONAL RECOMMENDED SERVICES

Geotechnical Design Continuity

The information contained in this report is based on static loading conditions, preliminary
structural loads and development plans. The final floor elevation, floor configuration, loading
conditions as well as site geometfry can significantly alter our opinions and design
recommendations. Specifically, changes in structural design loads and the soit cut and fill
geometry may require additional analyses specific to the actual anticipated construction
conditions. Therefore, it is critical STRATA provide geotechnical continuity through final
planning and design for the planned construction as individual aspects become available during
design development phases of the project. 1t has been our experience that having consultants
from the design team review the construction documents prior to bidding helps reduce the
potential for errors, and also reduces costly changes to the contract during construction. If we
are not provided such opportunities, we cannot be responsible for soil-related design or
construction-related errors, omissions, delays or increased costs that are identified during

construction.

Construction Observation Monitoring

We recommend STRATA be retained to provide construction monitoring to verify the soil
conditions and that report recommendations are incorporated into the actual construction. Such
observation is an important part of the geotechnical design process and can help reduce the
potential for soil engineering or construction-related errors or omissions. For this project it is
especially important to maintain this geotechnical continuity during uncontrofied fill identification,
removal and replacement as well as during the subgrading process. |f we are not retained to
provide the recommended plan review and construction monitoring services, we cannot be
responsible for soil engineering-related construction errors or omissions. Further, the selected

firm must be required to document in writing to the design team and Dynamis that they have
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read and will implement this report and its recommendations in their entirety as the geotechnical

engineer of record.

EVALUATION LIMITATIONS

This report has been prepared to assist project planning design and construction of the
proposed Dynamis power plant at the Ada County Landfill in Ada County, Idaho. Our
geotechnical findings and opinions have been developed based on the authorized subsurface
exploration and laboratory testing, as well as our understanding of the project at this time. Our
geotechnical design recommendations are specific to the proposed power plant design and
infrastructure construction and should not be extrapolated to other future site developments
without allowing adequate geotechnical consultation by STRATA.

Our services consist of professional opinions and findings made in accordance with
generally accepted geotechnical engineering principles and practices in southwest |daho at the
time of this report. The geotechnical recommendations provided herein are based on the
premise that appropriate geotechnical consultation during subsequent design phases is
implemented and an adequate program of tests and observations will be conducted by STRATA
during construction to verify compliance with our recommendations and to confirm conditions

between exploration locations. This acknowledgment is in lieu of all warranties either express

or implied.
The following plates accompany this report.
Plate 1: Test Pit Location Plan
Plate 2: Soil improvement Schematic
Plate 3: Foundation/Wall Drainage Schematic

Appendix A:  Unified Soil Classification System (USCS) &
Exploration Logs
Appendix B: Laboratory Test Results

IDAHO MONTANA NEVADA OREGON UTAH WASHINGTON WYOMING
www.stratageotech.com
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NOTE:

THIS DRAWINGS’ CROSS—SECTIONS
MAY BE USED FOR DRAINAGE
DETAILS. THIS IS NOT A
STRUCTURAL DETAIL.

ALIGNMENT PIT DRAINAGE SECTION

CONCRETE SLAB
a BASE COURSE

COMPACTED GRANULAR
MATERIAL

CONCRETE SLAB p o

4—INCH-DIAMETER,
PERFORATED PVC
PIPE LAID WITH A
0.5% MINIMUM
LONGITUDINAL
SLOPE WITH
(1—INCH) DRAIN
—— 1 ROCK WRAPPED
B et B et Y IN FILTER FABRIC.

INFORMATIONAL ONLY (NOT TO SCALE)

AGGREGATE BASE | «

NOTE:

DRAIN PIPE SHALL BE DAY—LIGHTED
AND AWAY FROM FOUNDATIONS AND
CONCRETE SLABS

FOUNDATION / WALL
DRAINAGE SCHEMATIC

STRaTa
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~ DYNENE B10400A | PLATE: 3
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UNIFIED SOIL CLASSIFICATION SYSTEM
GRAPH | LETTER
MAJOR DIVISIONS SYMBOL | SYMBOL TYPICAL NAMES
Vo . & oy | Well-Graded Grovel,
CLEAN M( Gravel—Sand Mixtures.
GRAVELS 00 P Poorly—Graded Gravel,
GRAVELS ARy Gravel—Sand Mixtures.
eleleld Silty Gravel, Gravel-
GR“AW\_{_}E-{LS “n“u"ea"n GM Sand—-Silt Mixtures.
Clayey Gravel, Gravel—
((B:(R):Iﬁ?i% FINES ;\\\n&\k GC Sand—Clay Mixtures.
SOILS R Sw Well-Graded Sand,
CLEAN Ty Gravelly Sand.
SANDS e o Poorly—Graded Sand,
SANDS ce et e S Gravelly Sand.
SANDS 2lelelele SM Silty Sand,
WITH o|Fle] el Sand-Silt Mixtures.
FINES RO S Clayey Sand,
& &\ C Sand—Clay Mixtures.
L Inorganic Silt, Sandy
M or Clayey Silt.
SILTS AND CLAYS Inorganic Clay of Low
CL to Medium Plasticity,
LEélgU'IFEiAHMQ{-)? : Sandy or Silty Clay.
} BN L Organic Silt and Clay
W O of Low Plasticity.
FINE ! ’
v GRAINED inorganic Silt, Mica-
b MH ceous Silt, Plastic
SOILS St
SILTS AND CLAYS \\\ H Inorganic Clay of High
LIQUID LIMIT RN c Plasticity, Fat Clay.
GREATER THAN 50% N H Organic Clay of Medium
° N to High Plasticity.
Peat, Muck and Other
PT | Highly Organic Soils.
BORING LOG SYMBOLS GROUNDWATER SYMBOLS TEST PIT LOG SYMBOLS
1] Standard 2—Inch OD VW Groundwater :
l Split—Spoon Sample = After 24 Hours BG| Baggie Sample
| California Madified 3—Inch :
I OD Split—Spoon Sample {7”3~07):£1dzc<_:tes Date of BK| Bulk Sample
— eading
I Rock Core v Groundwater RG| Ring Sample
— = at Time of Drilling
Shelby Tube 3—Inch OD N
Undisturbed Sample
Shorthand Notation:
BGS = Belaw Existing Ground Surface
N.E. = None Encountered

STR
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1.0 Introduction

1.1 Background and Overview of the Proposed North Ravine
Cell

The Ada County landfill, managed by the Ada County Solid Waste Management
Department, provides municipal solid waste (MSW) disposal services for Ada County
residences, business, and institutions. Ada County originally opened the Hidden Hollow
Landfill (HHLF) Cell on 240 acres of leased property in 1972. In 1984, Ada County
purchased the leased property and an additional 2,000 acres (approximately) of surrounding
property to provide a buffer zone for HHLF Cell operations and to provide the space
necessary for MSW landfill capacity into the future. Additional property purchases since
1984 have added to the Ada County Landfill Property area. Currently the Ada County
Landfill Property boundary includes approximately 2,700 acres.

In 2004, the landfill served over 200,000 customer loads. More than two-thirds of the loads
were from the public and private sectors. The remainder came from commercial trash
haulers. Over 900 million pounds of MSW were landfilled at the HEHLF Cell in 2004. In
addition to MSW landfilling, Ada County Solid Waste Management Department is
responsible for many waste recycling programs that are available to all County residents
and closely coordinates solid waste management and recycling programs with various local

City programs.

The existing MSW cell, the FIHLE Cell, is expected to reach maximum capacity by 2009 or
2010. The ability of the active HHLF Cell to efficiently handie the entire MSW stream
generated in Ada County will be reached in 2007. Beyond this time, efficiency will decrease
because the landfill’s working area will rapidly diminish as the cell is filled closer to the top.
In response to the need for more landfill capacity, The Ada County Board of Commissioners
(the Board) determined that developing a new MSW cell within the current Ada County
Landfill property is the most prudent approach to meet the Ada County’s waste disposal
needs into the future. The proposed new cell, the North Ravine Cell (NRC), will begin
receiving part of the waste stream in 2007, and will receive all MSW by 2010. The current
Ada County Landfill property, the HHLF Cell, facilities, supporting infrastructure, and
proposed expansion plans are presented in Figure 1-1.

1.2 Project Objectives and Scope

The objective of NRC Site Certification is to evaluate site characteristics and the suitability of
the proposed expansion area as a municipal solid waste landfill (MSWLF). The study
consisted of the following:

1. An evaluation of the location restrictions of 40 CFR 258 Subpart B and Section 39-7407
{(Location Restrictions), Idaho Code to determine the potential effects that the expansion
into the NRC may have on the surrounding environment, and the effects that natural
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and human-made conditions may have on the performance of the landfill unit. The H§t
of location restricions under 40 CFR 258 Subpart B and Section 39-7407, Idaho Code is

as follows:

— Airport Safety

— Floodplains

— Wetlands

— Fault Areas Seismic Impact Zones
— Unstable areas

Characterize site hydrogeology pursuant to 40 CFR 258 Subpart E and Section 39-7407
(Location Restrictions), Idaho Code to identify the following:

— Lithology, soil types, and stratigraphy
— Zones of potentially high hydraulic conductivity
— The presence of confining formations

- Unpredicted geologic features, such as fault zones, cross-cutting structures, and
pinch-out zones

— Continuity of stratigraphic units -

— Groundwater gradients, velocities, and flow directions
— Pre-construction groundwater quality

— DPotential receptors of a release

The compiled information from the hydrogeologic characterization will be used to
prepare a groundwater monitoring system for the completed cell pursuant to 40 CFR 258
Subpart E and Sections 39-7409 (Standards for Design) and 39-7410 (Groundwater
Monitoring Design), Idaho Code. Therefore, the amount and quality of data collected for
the hydrogeologic characterization must be adequate to determine the appropriate
number, locations, depths of monitoring wells to yield representative groundwater
samples from the uppermost aquifer and ensure early detection of a release.

Collect sufficient site geotechnical information to ensure that the cell design will mee_t
the criteria specified in 40 CFR 258 Subpart D and Idaho Code 39-7409 for the following:

— Composite liner

— Leachate collection system
— Point of compliance

— Leachate discharge

BOI50450001.80C/KM
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1.3 Conceptual Cell Plan and Profile

A conceptual layout of the proposed NRC is presented to facilitate assessment of the site’s
suitability in terms of geology, hydrogeology, and topography. The footprint of the
proposed cell is shown on the geology and hydrogeology plans and profiles presented in
this report to demonstrate that the proposed cell location complies with all siting criteria.
The proposed cell capacity is approximately 70,000,000 cubic yards. The conceptual cell
layout has been developed based on key geometric criteria as discussed below.

1.3.1 Geometric Criteria
The six geometric criteria used to develop the conceptual layout of the proposed North
Ravine cell are as follows:

Botiom slopes and elevation of the cell liner
Side slopes of the cell liner

Elevation of the top of the cell liner

Side slopes of the final cover

Top elevation of the final cover

6. Horizontal location of cell

IS

Each criterion and the corresponding features of the proposed cell conceptual layout are
discussed below.

1.3.1.1 Bottom Siopes and Elevation of the Cell Liner _
The slope of the cell bottom liner on the east/west axis (along the bottom of the ravine
drainage) is dependent on the slope of groundwater table. The cell bottom liner and leachate
drain piping will slope at approximately 4 percent from east to west, generally following the
slope of the shallow water table and the surface of the ground. From the north and south
edges, the bottom liner and piping will slope at 2 percent to the center of the cell (towards
the east-west axis). The resultant (net) slope of the bottom liner will be 4.5 percent. This
configuration directs all drainage to the west end of the cell for collection.

The elevation of the bottom liner will be a minimum of 20 feet above the observed waler
table. This separation between the water table and liner bottom was selected to provide a
safety factor to protect the liner against potential local variations in ground water elevations.

1.3.1.2 Side Slopes of the Celi Liner

The side slopes of the proposed liner will be 3H:1V (horizontal : vertical) or flatter. Liner
installation on slopes steeper than 3H:1V become substantially more difficult and costly.
Construction experience with the sand and silty sand soils at the HHLF Cell has also _shown
that construction on side slopes as steep as 3H:1V can be reasonably accomplished with the
right equipment and care.

The proposed cell side slopes include a 50-foot-wide bench at 50 feet of elevation gain above
the cell floor to avoid hazards and construction difficulties that can occur with very long

uninterrupted side slopes. This bench will also provide the vertical interface betwetj_‘n the
cell build-out phases. A bench width of 50 feet was selected to provide adequate width for
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equipment operation (for example, a scraper requires a minimum of 40 feet to turn around).
Combining 3H:1V side slopes and the 50-foot-wide bench, results in an overall approximate
4H:1V side slope geometry. The bench will be longitudinally sloped a minimum of 2 percent
for leachate collection piping drainage, with all leachate draining to the west end of the cell.

1.3.1.3 Elevation of the Top (Rim) of the Cell Liner

Setting the elevation of the top of the cell liner around the perimeter rim is a balance
between two factors: 1) reducing excavation and embankment fill quantities across the
ravines and ridges to minimize initial construction costs; and, 2) maximizing net excavation
quantities for use as daily cover soil. Lower elevations will also reduce the capacity of the
cell unnecessarily. Higher elevations will increase the capacity but create unbalanced
earthwork and increase cost by the extra excavation required to obtain the embankment

material needed.

The proposed cell top liner elevation varies between 3,180 and 3,200 feet above mean sea
level (amsl) along the southemn rim and between 3,160 and 3,180 feet amsl along the
northemn rim. This configuration provides approximately 11 million cubic yards of excess
excavation that will be available for use as daily cover, and the excavation and embankment
fill quantities in the initial construction area will be approximately balanced to lower initial
consiruction costs.

1.3.1.4 Side Slopes of the Final Cover

Side slopes of the final cover will be 5H:1V, the same as the HHLF Cell finished side sloPes.
Experience in current HHLF Cell operations and the completed Phase 1 evapotranspiration
(ET) cover construction has found that 5H:1V final cover slopes are the steepest practical
long-term slopes for the landfill waste.

1.3.1.5 Top Elevation of Final Cover

The elevation of the cell final cover edge is matched to the top elevation of the surrounding
ridge tops, which are at roughly 3,250 feet. Keeping the final cover below 3,250 feet will
blend the completed cell with the adjacent foothill ridge lines and keep landfill operations
mostly hidden from view of the surrounding communities. The final landfill height at the
cell center will be approximately 50 feet higher (at 3,300 feet) to provide adequate slope to
promote stormwater runoff and drainage of gas collection piping.

1.3.1.6 Horizontal Location of Cell

The proposed cell will be located horizontally within the North Ravine site using the same
criteria as the top rim elevation of the cell liner, namely, a balance of 1) reducing and
balancing excavation and embankment fill quantities to lower initial construction costs and
2) providing sufficient excavation volume to meet daily cover soil needs. The volume of
excavation minus embankment is the volume of excess soil material that will be available for
daily cover from cell construction. The model indicates that a total of approximately

9.5 million cubic yards of in-place daily cover will be available from the excavation.
Ultimately a total of 21 million cubic yards of daily cover soil will be required over the life of
the landfill. The remaining 10 million cubic yards will be obtained from borrow areas
adjacent to the site. These additional areas are to be identified in the NRC Conditionat Use
Permit (in preparation).
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1.3.2 Leachate and Gas Management

The conceptual leachate management plan is to direct leachate drainage to the west end of
the proposed landfill cell. Leachate will be collected in sumps and pumped to leachate
holding basins outside of the cell. Leachate disposal will be accomplished through a
combination of evaporation, landfill operations dust control within the lined limits of the

cell, and re-injection irnto the landfill.

The conceptual landfill gas management plan is collection of gas using horizontal collector
pipes installed as waste lifts are placed. The long-term management plan for the gas frpm
the NRC is ultimately to combine with gas from the HHLF Cell at a common flare station.

1.3.3 Stormwater Management

A proposed stormwater basin will provide storage for stormwater runoff from the landfill
surface. This stormwater will be collected and allowed to evaporate and infiltrate. By
containing potentially impacted stormwater (water that has run off the cell surface) onsite,
the County is exempt from the U.S. EPA National Pollutant Discharge Elimination System
(NPDES) stormwater permit and monitoring requirements. This cost-effective strategy is
currently used for existing HELF Cell stormwater runoff, where all potentially impacted
stormwater is contained in a pond.

The conceptual plan for the NRC is to route most of the stormwater runoff from the landfill
surface to multiple intermediate containment areas, such as operations areas outside the
limits of the liner, for infiltration and evaporation. The concept is to provide local area
drainage and containment that will result in a significant reduction of the required storage
volume of the stormwater basin. Because of either slope configuration or the absence of
suitable adjacent stormwater containment areas, some areas of the landfill surface will be
collected in the stormwater basin to the west of the cell. The conceptual plan shows a basin

with approximately 20 acre-feet of capacity.

A system of diversion berms and other control features will minimize the generation of
potentially impacted runoff. A stormwater diversion channel will convey non-impacted
runoff (hillside drainage) around the stormwater basin and into the natural drajnage
channel below the project, preventing run-on. Stormwater flows in the natural drainage
channel currently infiltrate into the subsurface soils. Landfill personnel have not observed
overland stormwater flow at the mouth of the drainage during the past 25 years. Separating
impacted and non-impacted waters will significantly reduce the required stormwater pond
storage capacity and associated costs.

BOI0S0450001.D0C/KM
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2.0 Site Description

2.1 Introduction

Ada County is proposing to expand the Ada County Landfill by constructing a new landfill
cell within the Goose Creek drainage. The new cell will be directly north of the existing
HHLF Cell on Ada County Landfill property. The proposed cell is referred to as the North
Ravine Cell or NRC. A description of the NRC is provided below.

2.2 Location

The Ada County Landfill is located in Section 12, Township 4 North, Range 1 East, off
Seamans Gulch and Hill Roads in northwest Boise, Idaho (Figure 1-1). The existing HHHLF
Cell encompasses an area of approximately 110 acres. The proposed NRC will occupy an
additional 260 acres within the County-owned property. County-owned property
surrounding the landfill includes approximately 2,640 acres as shown in Figure 1-1. Ada
County is currently in the process of purchasing an additional 87 acres of property to
accommodate the new cell and to ensure that adequate buffer property will surround the
NRC. This additional property is identified in Figure 1-1 and will increase the size of the
Ada County property at the landfill to 2,727 acres.

2.3 Previous Investigations

From 1989 to the present, CH2M HILL has completed a series of field investigations of tllme
HHLF Cell to characterize the uppermost aquifer and to determine appropriate monitoring
well placement and construction. Key characterization reports that have been prepared for
the existing HHLF Cell and are pertinent to the characterization and construction of the

NRC are as follows:

* Ada County Hidden Hollow Landfill Subtitle D Groundwater Monitoring Report
(CH2M HILL, November 1989)

» Report on Phase I and Phase II Field Invéstigation at the Ada County Hidden Follow Landfill
Boise, Idaho (CH2M HILL, May 1991}

° Site Characterization and Groundwater Monitoring Program for Ada County Hidden Hollow
Landfill (CH2M HILL, March 1995)

»  Area of Impact of Groundwater Contamination at the Ada County Hidden Hollow Landfill
(CH2M HILL, March 1995)

* Nature and Extent of Groundwater Contamination at the Ada County Hidden Hollow Landfill
(CH2M HILL, June 1995)

e Fault Investigation—Ada County Hidden Hollow Landfill (CEH2M HILL, September 1995)

B0OI050450001.00CHKM
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*  Hydrogeologic Characterization of the Groundwater Remediation Site, Ada County Hidden
Hollow Landfill (CH2M HILL, July 1996)

e Well Construction and Hydrogeologic Characterization of the Groundwater Remediation Site,
Ada County Hidden Hollow Landfill (CH2M HILL, March 1998)

e Well Drilling, Construction, Development, and Groundwater Sampling of Extraction Wells
EW-6, EW-7, EW-8, EW-9, and EW-10 Ada County Hidden Hollow Landfill Boise, Idaho

(CH2M HILL, December 2000)

Additionally, numerous routine site reports (quarterly remediation monitoring reports, semi-
annual assessment/detection monitoring reports) have also been prepared for the HHLF Cell,
but are not referenced here. All reports are available upon request.

2.4 Regional Setting
2.4.1 Physiography

»The study area is located in the northermn Rocky Mountain province (Savage, 1958) on the
northwest margin of a 20,000-square-mile physiographic unit known as the Snake River
Plain. The plain extends from the vicinity of Ashton, Idaho, to north of Ontario, Oregon. The
Snake River Plain is approximately 350 miles in length and varies in width from 25 to

75 miles. The Boise Valley is a broad alluvial, terraced plain located within the Snake River
drainage.

The study area is located on the west end of the Boise foothills in northeastern Ada County.
In this area, the foothills extend from the Boise River alluvial plain at an elevation of
approximately 2,700 feet above mean sea level to slightly more than 3,200 feet. The foothills
are generally treeless and are moderately incised by westward- to southwestward-trending
drainages with 200 to 500 feet of topographic relief from drainage bottom to ridge top. The
foothills in the vicinity of the study area merge to the northeast with the irregular peaks of
Boise Ridge, which have elevations in excess of 7,000 feet.

The NRC will occupy the eastern extent of the Goose Creek drainage between 2,900 and
3,200 feet amsl in elevation (Figure 1-1). The Goose Creek drainage trends west until it ends
at Highway 55. No culvert or drainage exists for drainage past Highway 55. Drainage
within the basin evaporates or infiltrates into the highly permeable basin soils. The Goose
Creek drainage appears to be an ephemeral drainage which flows only in direct response to
precipitatior.

2.4.2 Climate

Ada County is characterized by relatively mild year-round temperatures and low
precipitation. Located some 300 miles from the Pacific Ocean, the area is influenced by
prevailing westerly maritime winds via the Columbia and Snake River Valleys. This
influence is especially noticeable during the winter months, when most of the precipitation
occurs. Snowfall is light in the valleys, often accompanied by rapid melting. For the period
of record, 1940 to 2004, average seasonal snowfall is 20 inches. The greatest snow depth at
any one time was 10 inches. On the average, 11 days have at least 1 inch of snow on the
ground, but the number of such days varies greatly from year to year. In the higher

22 BOI050450001. DOC/KM
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elevations of Boise Ridge, snow accumulation covers the ground for most of the winter. The
summer months tend to be dry, sunny, and warm. The Boise Valley has an annual
precipitation of 12 inches. Of this, approximately 4 inches (33 percent) usually falls in April
through September.

The mean January temperature range for Boise is 22°F to 37°F, although extreme
temperatures of -10°F to -25°F have been recorded. The average daily maximum
temperature during the summer months is 84°F, and the minimum is 53°F. Maximum
temperatures recorded have been as high as 111°F.

Prevailing winds are from the southeast for 8 months of the year (September through April),
and from the northwest during the summer mnonths. Small dust storms can occur during
warmer periods of the summer. This partially explains why the region is mantled with a
variable thickness of loess (Savage, 1958).

2.4.3 Regional Geology and Water-Bearing Characteristics

The Boise area is located along the northeast margin of a downwarped and faulted graben
of the western Snake River Plain. A lake formed within this large depression in the plain.
Fine silts and clays settled to the floor of the lake, while coarser sediments from upland
streams were deposited along the streams and on the edge of the lake. Up to 6,000 feet of
lake, river, and alluvial fan sediments have accumulated in the basin over the past

10 million years (Squires et al., 1992). These sediments have been collectively referred to as
the Glenns Ferry Formation of the Upper Idaho Group (Baker, 1991). The sediments have
been laid down over a thick Miocene rhyolite volcanic sequence, which is faulted against
Cretaceous rocks of the Idaho batholith. Holocene basalt flows of the Snake River Group
form the present day surface along with younger alluvium, terrace gravels, and eolian
deposits.

Jointed and fractured zones in the silicic volcanic rocks form geothermal aquifers in the
northeastern part of the Boise Valley at depths of 1,000 to 2,000 feet below ground surface
{(bgs). A thick sequence of relatively impermeable clay sediments and lava flows separates
the geothermal waters from overlying water-bearing sediments of the Idaho Group. These
sediments and the fractured zones of the Snake River Basalts form the cold water aquifers in

the region (Squires et al., 1992).

The lake-river-alluvial fan facies in the Boise River Valley have changed many times over
the past 10 million years as a result of shifting lake shorelines, riverbeds, and floodplains.
Thus, a vertical section of dny one point contains a strata of alternating clay, silt, sand, and
gravel sequences, depending on the energy of the depositional environment. Most cold
water wells in the Boise area produce from the saturated alternating sand/gravel layers. The
cold water aquifers in the Idaho Group sediments are limited in areal extent by the
relatively impermeable boundary of crystalline rocks to the north and basin truncation
faults to the south. The thick sequence of clay sediments and lava flows underlying the cold
water aquifers, combined with shifting depositional layering patterns, form hydraulic
barriers with depth.

BOIDS0450001.COC/KM 23
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2.4.4 Local Geology

The Ada County Landfill is underlain by lacustrine and lake-margin sediments of the
Tertiary Period Upper Idaho Group. The age of the sediments is considered to be late
Pliocene Epoch (Othberg and Stanford, 1992). The formation is comprised of nonindurated,
complexly interbedded, continental deposits of clay, silt, sand, and fine gravel. Some
volcanic ash and local lava flows of olivine basalt occur elsewhere within the formation
{(Dion, 1972), but are not present in the vicinity of the landfill. Total thickness of the Upper
Idaho Group sediments in the Boise area is approximately 2,000 feet. The sediments are well
exposed along the Boise front. Evidence of minor faulting and tilting within the formation
has been documented (Savage, 1958). A northwest-trending fault line scarp is apparent
immediately north of Boise. The fault line separates the floor of the Boise valley from the
Boise front and generally follows Hill Road to the south of the HHLF. This fault is part of
the Boise Front Fault system, and is estimated to be late Tertiary in age (Breckenridge, et al,
2003).

The Upper Idaho Group sediments in the area of the landfill consist of two distinct facies.
Work by Othberg and Burnham (1990), Othberg (1994), and Burnham and Wood, (1992}
uses local formation names for these sediments to distinguish thein separately. The lower
facies is primarily lacustrine (lake) sediments deposited in deep, low-energy, offshore
waters, and is referred to as the Terteling Springs Formation. Beneath the study area, the
lacustrine sediments are characterized by thick silts and clays interbedded with thin layers
of fine sand. The lacustrine sediments are typically dark gray or blue in color because they
were deposited in oxygen-deficient water. For ease of reference, the term “blue clay” will be
used when referring to these sediments; however, the actual sediments consist of silts, silty

clays, and dense, plastic clays.

Overlying the lacustrine sediments is a fluvial facies consisting of fine- to coarse-grained
arkosic sand and fine gravel, thinly bedded silt, and some minor clay deposited at the lake
margins and in river deltas. The fluvial facies has been identified as the Pierce Gulch
Formation (Othberg and Burnham, 1990; Othberg, 1994). The sand includes cross-bedded
and forest-bedded sequences. This was a much higher energy, oxygen-rich environment;
thus, the fluvial sediments are typically coarse-grained and tan to light brown in color with
occasional iron staining.

2.4.5 Stratigraphy

Well logs and cores from boreholes and monitoring wells onsite indicate a similar lithology
throughout the study area. Fine- to coarse-grained arkosic sand with occasional fine gravel
and /or silty interval is underlain by interbedded layers of silty to clayey fine sand and
sandy silt which is then underlain by thick blue clays and silts interbedded with thin layers
of fine sand. Thin intermittent layers of cemented sand, compact silts, and clay are evident
in most of the shallow borings. The local water table in the shallow borings at the NRC was
encourntered between 1 and 180 feet bgs, depending on the elevation of the boring location.
The base of the uppermost water-bearing unit is generally defined by the lacustrine facies
(Terteling Springs Formation). This massive confining layer of dense, blue-gray sandy and
silty clay is relatively impermeable compared to the overlying fluvial sediments. The
saturated thickness of the fluvial sediments at the shallow well locations varies between

4 and 52 feet. The depth to water and saturated thickness appears to be a function of both
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the land surface topography and the subsurface expression of the top of the blue clay layer.
The surface of the confining clay layer slopes 2.1 to 11.3 degrees to the south-southwest
below the study area.

2.4.6 Uppermost Water-Bearing Unit

The first fully saturated sediments were found within the fine-to-coarse-grained sand beds
stratigraphically above the thick and continuous lacustrine blue clay. The blue clay is an
important hydrogeologic horizon that underlies the entire landfill and surrounding area. It
acts as a definitive confining unit with a very low permeability upon which the shallow
groundwater lies. Depth to this layer varies somewhat as a result of preferential erosion of
overlying sediments and the variability of its surface slope.

Depth to water and the thickness of the uppermost aquifer is largely dependent on the
attitude and topographic relief of the underlying blue clay. The blue clay surface slopes
predominantly to the southwest. In general, the groundwater flow direction is also to the
southwest.

The top of the uppermost aquifer is defined by the water table or top of saturation
(potentiometric surface). No significant clay layers exist between the ground surface and the
top of the groundwater to act as an upper confining bed; therefore, the groundwater
appears to be unconfined.

2.4.7 Groundwater Quality

Groundwater quality samples have been collected at the HHLF Cell since April, 1994.
Groundwater samples downgradient of the existing FIFILF Cell have tested positive for
volatile organic compounds (VOCs). In response, Ada County has developed both a
detection monitoring program and an assessment monitoring program. The HHLF Cell
detection monitoring program started in September 1994 and the HHLF Cell assessment
monitoring program started in January 1995. Both of these programs are ongoing. The
concentration of VOCs in the HHLF Cell monitoring wells that have been effected are
holding steady or are showing a decline. Both monitoring programs indicate that the
proposed new NRC is upgradient of the HHLF Cell.

In addition to the HHLF Cell detection and assessment monitoring program described
above, Ada County has installed and operated a groundwater extraction system designed to
capture and treat contaminated groundwater downgradient of the HHLF Cell. As part of
the groundwater remediation program, quarterly monitoring of selected extraction wells
and remediation system monitoring wells is ongoing. These sample results show that the
VOC concentrations in the remediation system monitoring wells downgradient from the
extraction wells are decreasing which indicates that the system is working.
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3.0 Investigative Methods

3.1 Site Survey, Surface Digital Terrain Modeling, and North
Ravine Cell Siting Investigation

A topographic survey of the North Ravine and surrounding area was performed under the
supervision of a CH2M HILL Idaho-licensed land surveyor. Geographic coordinate and
elevation data were gathered through precise aerial stereo-photography methods
throughout the North Ravine to accurately represent the field conditions. The aerial
photography was tied to a surveyed local datum established at the facility by use of targets
set on the ground at known coordinates and elevations. An electronic three-dimensional
digital terrain map (DTM) with an accuracy of + 1.0 foot was produced. Ground surveys
were then performed to validate the DTM during the process of surveying wells and boring
locations. These methods are well established in topographic surveying practice, and are the
normal methods used to produce topographic maps for large civil engineering projects.
Based on the DTM, the three-dimensional footprint of the NRC will be developed. The six
major features of the cell footprint will be as follows:

» Bottom slopes and elevation of the cell liner
* Elevation of the top of the cell liner

e Side slopes of the cell liner

¢ Side slopes of the final cover

* Top elevation of the final cover

o Horizontal location of the cell

3.2 Site Geology/Hydrogeology Investigation
3.2.1 Soil Borehole Drilling Program

3.2.1.1 Soil Boring Locations and Rationale

Forty soil borings (NRB-1 to NRB-40) were drilled at strategic locations throughout the NRC
under the observation of CH2M HILL engineers and hydrogeologists (Figure 3-1). These
borings were drilled to depths ranging from 8.5 to 200.5 feet bgs. The rationale for the
selected boring locations was to characterize NRC lithology and hydrogeology, install
monitoring wells, and collect the necessary geotechnical samples for the design of the new
cell. Boring locations included the perimeter and interior of the NRC, the proposed
wetlands mitigation area, and other selected strategic locations.

The soil borings were drilled in three stages. During the first phase of drilling, between
August 25 and September 23, 2003, borings NRB-1 through NRB-20b were installed in the
south half of the Goose Creek drainage because the proposed expansion of the Ada County
Landfill at the NRC was limited to south half of the Goose Creek drainage at that time.
During the second phase of drilling, between April 5 and May 6, 2004, additional borings
were drilled at NRB-21, NRB-22, and NRB24 through NRB-35 because the proposed NRC
was expanded to include the north half of the Goose Creek drainage. During the third phase
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phase of drilling, between July 26 and July 30, 2004, borings NRB-23 and NRB-36 through
NRB-40 were installed to investigate anomalous stratigraphic features identified during the
initia] two phases of drilling. All borings were installed using a CME 850 track-mounted
drill rig or CME 75 or BK-81 truck-mounted drill rigs operated by Haz-Tech Drilling, Inc., of
Meridian, Idaho. Each drill rig was equipped with a 4.5-inch-inside-diameter (8-inch-
outside-diameter) hollow-stem auger. After completion of each soil boring, either a
monitoring well was constructed in the borehole, or the borehole was backfilled with
bentonite chips. Section 3.2.3 describes monitoring well construction in detail. Figure 3-1
identifies the boreholes that were completed as monitoring wells.

3.2.1.2 Borehole Survey

Ground elevations and coordinate data for each borehole were surveyed by a CH2M HILL
Idaho-licensed land surveyor. The geographic coordinates and ground elevations of each
borehole were surveyed into a local datum established for the Ada County Landfill to
within an accuracy of plus or minus 1.0 foot. Vertical elevations of the borings and wells
were surveyed to an accuracy of 0.1 foot.

3.2.1.3 Soil Sampling, Soil Logging, and Field Tests

The soil borings described above were used to characterize the stratigraphy, geotechnical
conditions, and soil properties at the NRC. At each borehole, geotechnical soil samples were
initially collected at a minimum interval of every 10 feet utilizing a standard 2-inch-outside-
diameter split-spoon sampler, in accordance with the requirements of the American Society
for Testing and Materials (ASTM) procedures ASTM D1586—Penetration Test and Split-Barrel
Sampling of Soils. At depth, relatively undisturbed samples were collected from the soil
borings using a 5-foot continuous sampler with 3.5-inch outside-diameter Lexan liners. Both
ends of each liner were covered with plastic caps and sealed with tape to preserve the
sample and prevent moisture loss.

Standard Penetration Tests (SPTs) were performed by driving the split-spoon sampler with
a 140-pound hammer free-falling 30 inches. The drill rigs used by Haz-Tech Drilling, Inc.,
were equipped with a hydraulic auto-hammer with an equivalent efficiency of
approximately 80 percent..The number of blows to drive the sampler for each 6-inch
increment of an 18-inch drive was recorded, with the sum of the blows of the last 12 inches
recorded as the standard penetration resistance, or N-value. Refusal is noted as the
condition in which the sampler is driven less than 6 inches after 50 blows, or greater than

6 inches but less than 12 inches after 100 blows. After the sampler was driven and the blow
counts were recorded, the sampler was withdrawn from the boring and a soil sample
(disturbed) was recovered.

Lithologies were logged based on soil samples collected utilizing cuttings, split-spoon and
continuous core samplers. Representative soils from each split-spoon sample were placed in
zip-lock baggies or glass sample jars to document the soils encountered at each borehole.
Lithologies of the different strata encountered were recorded on drilling logs and classified
in accordance with ASTM soil classification procedures (ASTM D2488-—Description and
Identification of Soils (Visual—Manual Procedure). These classifications were reviewed and
modified in the soil boring logs, as appropriate, following the completion of the laboratory
testing program. The drilling logs provided in Appendix A show lithology and split
spoor/continuous core sample depths.
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3.2.1.4 Open-Hole Percolation Testing

Open-hole percolation testing was performed in shallow boreholes NRB-2, NRB-7, and
NRB-19 in accordance with LISBR 7310—Constant Head Hydraulic Conductivity Tests in Single
Drill Holes (U.S. Bureau of Reclamation, 1989). This test procedure consists of determining a
test zone within a borehole, and measuring the volume of water that infiltrates into the
subsurface through the borehole walls within that zone over a short period of time. In a
borehole drilled with hollow-stem augers, the augers are retracted from the bottom of the
hole until the lowermost auger is at the top of the targeted test zone. Then water is fed by
gravity-flow into the open borehole by tremie pipe, until the head within the borehole
reaches a level (usually near the ground surface) that can be easily monitored. Once this
head level is attained, the flow is regulated to maintain the head at that position for the
duration of the test. The volume of water added during the test is measured by a flow meter
at the ground surface. The total volume is measured at timed intervals, usually 1-minute,
until the flow rate stabilizes. Open-hole percolation test locations are shown in Figure 3-2.

3.2.1.5 Geotechnical Laboratory Testing

A laboratory testing program was performed on representative soil samples collected in the
field. Index property testing was performed to determine the basic characteristics of the
soils. Index properties include in situ moisture content, in situ density, gradation, Atterberg
limits (as applicable}, and classification. Soil strength and deformation tests were also
performed to evaluate the behavior of the soils under the expected conditions associated
with the proposed landfill construction. Corrosion properties were characterized by testing

for resistivity and pH.

Geotechnical laboratory testing for the project was performed by American Geotechnics and
Strata, Inc., both of Boise, Idaho. The laboratory testing methods are listed in Table 3-1.

TABLE 3-1

Geotechnical Laboratory Testing Methods

Test

Methods

Maoisture Content

Atterberg Limits
Particle-Size Analysis (Gradation)

Percent Fines

Consolidated Undrained Triaxial
Compression

One-Dimensional Consolidation

Hydraulic Conductivity — Flexible Wati
Permeameter (Constant Volume)

Hydraulic Conductivity — Rigid Wall
Permeameter {Constant Head)

BOI0S0450001.D0C/KM

ASTM D2216—Laboratory Determination of Water (Moisture) Content
of Soil and Rock

ASTM D4318—Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTM D422-~Particle-Size Analysis of Sails

ASTM D1140—Amount of Material in Soils Finer Than the No. 200
(75-1) Sieve

ASTM D4767—Cansolidated-Undrained Triaxial Compression Test for
Cohesive Soils.

ASTM D2435—One-Dimensional Consolidation Properiies of Soils

ASTM D5084-—Measurement of Hydraulic Conductivity of Saturated
Porous Materials Using a Flexible Wall Permeameter

ASTM D5856—Measurement of Hydraulic Conductivity of Porous
Material Using a Rigid-Wall, Compaction-Mold Permeameter.
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TABLE 3-1
Geotechnical Laboratory Testing Methods Ry
Test Methods C
Moisture-Density Relationship ASTM D1557—Laboratory Compaction Characteristics of Soif Using
Modified Effort (55,000 it-Ibf/fi3 {2,700 kN-m/m3})
Drained Direct Shear ASTM D3080—Direct Shear Test of Sails Under Consolidated Drained
Conditions
Resistivity ASTM WK3025—Measurement of Soll Resistivity Using the Two-
Electrode Soil Box Method
pH D4972—pH of Sails

3.2.2 Surface Evapotranspiration Soils Assessment Program

3.2.2.1 Soil Test Pit Locations and Rationale

Ten test pits (HF-NR-TP1 through TP10) were excavated to observe soil profiles, collect
bulk samples, and evaluate the suitability of the underlying soils in the NRC site for use in
constructing the final ET cover. Ter test pits were excavated to depths between 7 and 10 feet
bgs by Haile Laser Leveling of Parma, Idaho, on April 13, 2004, using a rubber-tired John
Deere 310C backhoe. A CH2M HILL engineering geologist observed the excavation, logged
the soils, and collected bulk samples from the test pits. Table 3-2 presents the test pit
locations and depths. Soil Test pit locations are shown in Figure 3-3. Test pit logs are
included in Appendix B.

TABLE 3-2
ET Test Pit Locations and Depths
Elevation Test Pit Depth Topseil Thickness
Test Pit ID Easting Narthing (feet) (feet) {feet)

HH-NR-TP1 361476.54 744377.42 3,210 9.8 4.0
HH-NR-TP2 360582.25 744309.18 3,195 7.0 2.5
HH-NR-TP3 - 361329.53 745563.19 3,077 8.0 3.0
HH-NR-TP4 360215.87 745749.,04 3,065 8.0 15
HH-NR-TP5 359364.51 744505.89 3,120 6.0 3.5
HH-NR-TP6 359756.70 746488.42 3,048 8.0 1.5
HH-NR-TP7 361884.55 746319.78 3,178 8.0 2.0
HH-NR-TP8 358647.11 74450922 3,110 7.0 1.0
HH-NR-TP9 358109.46 745183.9 3,025 7.0 2.5
HH-NR-TP10 359130.89 745759.93 2,995 8.5 28

S
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The test pits were excavated at locations spread across the North Ravine site. The pits were
excavated generally on or near ridge tops because material from the ridge tops, including
the topsoil, will be excavated and stockpiled for use in the final ET cover when the NRC is
closed. In addition, the test pits were useful in determining the thickness of topsoil for
volumetric estimates and requirements for topsoil stripping during construction of the NRC.

3.2.2.2 Soils Characterization for Evapotranspiration Cover

Composite bulk topsoil samples were collected from the ten test pits. The composite samples
represent a range of topsoil properties. Laboratory testing on three composite topsoil samples
was performed by Daniel B. Stephens and Associates, Inc., at their hydrologic testing
laboratory in Albuquerque, New Mexico. Each test sample was remolded to 85 percent of the
maximum dry density at the optimum moisture content determined in accordance with
ASTM D1557. The topsoil testing program yielded measurements of the following:

¢ Initial moisture content

* Bulk dry density

» Calculated porosity

* Saturated hydraulic conductivity (constant-head)

» Moisture retention by hanging column, pressure plate, water activity meter, and relative
humidity box methods.

e Calculated unsaturated hydraulic properties

These test measurements provide data to develop the soil characteristic curves relating
moisture content, pressure head, and hydraulic conductivity. The moisture characteristics

tests and methods are listed in Table 3-3.

_—

TABLE 3-3
Moisture Characteristics Tests and Methods
Test Method*
Dry Bulk Density ASTM D453 1—Bulk Density of Peat and Peat Products
Moisiure Content ASTM D2216—Laboratory Determination of Water {Moisture} Content of Sail and
Rock
Caleulated Porosity Klute, A., 1986. FPorosily. Chap. 18-2.1, pp. 444-445, in A. Kiute {ed.) Methods of

Soil Analysis, American Society of Agronomy, Madison, Wisconsin

Saturated Hydraulic Conductivity =~ ASTM D2434—Permeability of Granular Soils (Constant Head)

Water Potential Method " Rawlins, S. L., and G. 8. Cam.pbell, 1986. Water Potentjal: Thermocogple )
Psychrometry. Chap. 24, pp. 587-619, in A. Klute {ed.) Methods of Soil Analysis,

Ametican Society of Agronomy, Madison, Wisconsin

Relative Humidity Box Karathanasis and Hajek, 1982. Quantitative Evaluation of Water Adsorption on Soil
Clays. Soil Science Society of America Journal 46:1321-1325

Calculated Unsaturated - S0il Science Society of America Journal. 1980 44:892-898
Hydraulic Conductivity

* As reported by Daniel B. Stephens & Associates, Inc.
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3.2.3 Groundwater Monitoring Program

3.2.3.1 Predesign Groundwater Monitoring Water Well Locations and Rationale

Twenty-eight predesign monitoring wells were installed to characterize groundwater flow
and water quality of the uppermost water-bearing unit at the NRC. The predesign

groundwater monitoring wells were constructed at strategic locations throughout the NRC
study area including the proposed wetlands mitigation area. Monitoring well locations are

included in Figure 3-1.

3.2.3.2 Predesign Groundwater Monitoring Well Construction

Monitoring wells were constructed in three phases in conjunction with the soil boring
drilling program. The first phase of monitoring well installation occutred on August 25
through September 23, 2003, during which wells NRB-1, NRB-3, NRB-4, NRB-6, NRB-9,
NRB-10, NRB-11, NRB-12, NRB-13, NRB-15, NRB-16, and NRB-18 were constructed. The
second phase of monitoring well installation occurred on April 5 through May 6, 2004,
during which wells NRB-21, NRB-22, NRB-24, NRB-25, NRB-26, NRB-27, NRB-28, NRB-29,
NRB-30, NRB-31, NRB-32, NRB-34 and NRB-35 were constructed. The third phase of
monitoring well installation occurred on July 29 through July 30, 2004, during which wells
NRB-23, NRB-37, and NRB-39 were constructed.

The monitoring wells were constructed using flush-threaded, 2-inch-inside-diameter
Schedule 40 PVC casing. The manufactured screen was positioned inside the hollow stem
auger at the water table (uppermost water-bearing zone). Washed silica sand was placed
over the entire screened section, followed by a bentonite seal to within 2 feet of the ground
surface. The sand and dry bentonite were slowly poured into the hole while the hollow stem
auger was slowly retracted, ensuring proper placement of the filter pack and seal. With the
exception of NRB-33, an aboveground locking steel monument and well-casing cap
completed the construction of these wells to discourage and prevent unauthorized access
and tampering. At NRB-33, the well was completed with a flush-mount monument set in
concrete. The casing at NRB-33 was capped with a locking J-plug. Detailed completion
diagrams for these wells are presented in Appendix C.

3.2.3.3 Predesign Groundwater Monitoring Well Survey

Ground elevations, measuring points, and coordinate data for each groundwater
monitoring well were surveyed by a licensed Idaho land surveyor. The geographic
coordinates of each well were surveyed into a local datum established for the Ada County
Landfill to within an accuracy of plus or minus 1.0 foot. The measuring point elevations for
each well was established to an accuracy of plus or minus 0.01 foot.

3.2.3.4 Predesign Groundwater Monitoring Well Development

The groundwater wells were first developed by hand bailing using a 1.5-inch by 3-foot
bailer to remove sand from inside the casing. When the bailing operation was complete, a
2-inch Grunfos Rediflo 2 submersible pump was used to remove the remaining fines from
inside the casing and to develop the filter pack. Each well was pumped until the water was
clear and no turbidity was noticeable, if possible. Wells that did not produce adequate water
for pumping were hand-bailed until the water was as clear as possible. During
development, three or more boring volumes were removed, if possible. A minimum of one
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volume of water was removed from poor producing wells. During development, water
levels and volumes were recorded to estimate the yield of each well. A well development
summary for each well is shown in well construction diagrams in Appendix C.

3.2.3.5 Water Level Measurements

Water level measurements were collected at NRC monitoring wells on June 11, 2004, August
11, 2004, and December 20, 2004. Water level measurements were also collected at HHLF
Cell monitoring wells to compare NRC water levels with area-wide water levels. Water
levels were measured and recorded to the nearest 0.01 foot using an electronic water level
sounder.

3.2.3.6 Groundwater Quality Sampling

Three rounds of groundwater sampling were performed at NRC monitoring wells. The first
groundwater monitoring event was conducted on November 5 through November 10, 2003.
During the November 2003 groundwater monitoring event, groundwater samples were
collected from a selected set of available monitoring wells: NRB-3, NRB-6, NRB-11, NRB-12,
NRB-15, and NRB-18. These samples were analyzed for VOCs using EPA Method 8260.

The second groundwater monitoring event was conducted on May 4 through May 19, 2004.
During the May 2004 groundwater monitoring event, groundwater samples were collected
from all available NRC monitoring wells: NRB-1, NRB-3, NRB-4, NRB-6, NRB-9 through
NRB-13, NRB-15, NRB-16, NRB-18, NRB-21, NRB-22, NRB-24 through NRB-32, and NRB-34.
Additionally, groundwater samples were collected from two local deep drinking water
supply wells: the Equestrian Well located west of the proposed NRC Cell and the Ada
County Sheriff’s shooting range well located within the proposed NRC Cell’s boundary.

The third groundwater monitoring event was conducted on August 17 through August 27,
2004. During the August 2004 groundwater monitoring event, groundwater samples were
collected from a selected set of monitoring wells including NRB-1, NRB-3, NRB-4, NRB-9,
NRB-12, NRB-13, NRB-15, NRB-21, NRB-23, NRB-24, NRB-25, NRB-26, NRB-28, NRB-30,
NRB-32, NRB-34, NRB-37, and NRB-39.

The May and August 2004 samples were analyzed for VOCs using EPA Method 8260,
unfiltered Resource Conservation and Recovery Act (RCRA) metals (antimony, arsenic,
barium, berylium, cadmium, chromium, cobalt, copper, lead, nickel, selenium, silver,
thallium, vanadium, and zinc) using EPA Method 200.7 /200.8, common ions (sodium,
calcium, potassium, magnesium, bicarbonate, chloride, sulfate, and nitrate) using EPA
Methods 200.7, 300.0, 310.1, and total organic catbon (TOC) using EPA Method 415.1.

Purging was performed using a bailer or a Grunfos Rediflo 2 submersible pump. Purging
generally involved the removal of three well-bore volumes at a low rate of flow,
approximately 0.1 to 1.5 gallons per minute (gpm), depending on the productivity of the
well. If a well pumped or bailed to dryness, it was allowed to recover before sampling.

Field parameters (pH, temperature, turbidity, specific conductivity, and dissolved oxygen)
were generally measured at a frequency of one well-bore-volume increments until they
stabilized to within 10 percent over three consecutive well-bore volumes. If a submersible
pump was used to sample a well, the flow was reduced to approximately 0.5 gpm or less to
collect the sample. If a bailer was used to sample a well, the sample was collected directly

BQI050450001.DOCKM



ADA COUNTY LANDFILL, NORTH RAVINE CELL—SITE CERTIFICATION REPORT

from the bailer drain spout. Field parameters were measured immediately following sample
collection to confirm that field parameters had remained stable.

Well purge and sample results were documented in a field notebook and on individual .
groundwater sample forms for each well. Groundwater samples were immediately stored in
a cooler with ice and hand-delivered to Alchem Laboratories of Boise, Idaho, under

standard chain-of-custody practices. '

3.2.3.7 Aquifer Testing

Twelve single-well aquifer tests were performed in the uppermost water-bearing unit in
September 2004 and three single-well aquifer tests were performed in local deep water
supply wells in February 2005. The purpose of the single-well aquifer tests was to determine
the range and distribution of shallow and deep aquifer hydraulic properties within the NRC
study area. Aquifer test locations are shown in Figure 3-4.

A total of seven slug tests were performed in the uppermost water-bearing unit at wells
NRB-3, NRB-4, NRB-6, NRB-9, NRB-13, NRB-26, and NRB-31 and were comprised of both
injection and withdrawal slug tests. Slug tests were performed using a pre-filled (distilled
water) stainless steel bailer. To perform the slug tests, the pre-filled bailer was quickly
lowered into the well, then removed after water levels had fuily recovered. The water level
recoveries were monitored and recorded for a minimum of 1 hour to a maximum of 114
hours using a 30-pound-per-square-inch (psi) In-Situ Incorporated miniTROLL data logger
placed near the bottom of the well.

Five single well pumping tests were performed in the uppermost water-bearing unit at
wells NRB-B-18, NRB-B-22, NRB-B-23, NRB-B-34, and NRB-B-37. Pumping tests were
performed using a Grunfos Rediflo II submersible pump equipped with a one-way check
valve to prevent backflow into the well. During drawdown, groundwater discharge was
measured by timing the filling of a 5-gallon bucket. Drawdown continued until near-steady-
state conditions were achieved. When drawdown approached steady-state, pumping was
discontinued and groundwater was allowed to recover. Water levels during drawdown and
recovery were monitored utilizing a 30-psi In-Situ Incorporated miniTROLL data logger
placed just above the pump.

Data from the aquifer tests described above were stored on the miniTROLL until it was
transferred to a personal computer. Analysis of field-scale aquifer properties of each well
are discussed in Section 4.2.5. The tests were conducted in accordance with ASTM standard
D4043-91, Standard Guide for Selection of Aquifer-Test Method in Determining Hydraulic
Properties by Well Technigues.

A fotal of three aquifer tests were performed at three existing deep water supply wells in
February 2005 to evaluate the hydraulic conductivity of the confining blue clay/silt unit that
underlies the study site. The three deep wells included the Sheriff’s Shooting Range well,
the Terteling #2 well (T-2), and the Equestrian well. The aquifer tests at the Sheriff’s
Shooting Range and the Equestrian wells were performed using the existing submersible
water supply pumps. During drawdown, groundwater discharge was measured by timing
the filling of a 5-gallon bucket. Drawdown continued until near-steady-state conditions
were achieved. When drawdown approached steady-state, pumping was discontinued and
groundwater was allowed to recover. The aquifer test at the Terteling #2 well was
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performed using a Grunfos Rediflo Il submersible pump. Previous testing at the Terteling
#2 well had indicated that this well readily draws down and is very slow to recover.
Consequently, testing at this well was performed using a modified bail method consisting of
rapid drawdown (approximately 10 feet) using the Grunfos pump, followed by a measured
recovery. Water levels during drawdown and recovery at all three deep wells were ~
monitored utilizing an electronic water level sensor. The locations of the three deep wells

are included in Figure 34.

Note that Figure 3-4 includes HHLF Cell wells B-6, B-9, B-10, and B-23. Single well aquifer
tests were performed at these wells as part of the HHLF characterization (CH2M HILL,
1996). The results from these previous HHLF aquifer tests are included in aquifer test
discussion provided in Section 4.2.6.

3.2.3.8 Laboratory Permeability Testing

A laboratory permeability testing program was performed on representative continuous
core (undisturbed) soil samples collected from the confining zone beneath the uppermost
water bearing unit. Laboratory permeability testing measures the vertical hydraulic
conductivity of a sample. The targeted confining zone underlies both the uppermost water-
bearing unit and the proposed NRC liner.

Samples tested for vertical hydraulic permeability are listed in Table 3-4 and permeability
sample test locations are shown in Figure 3-5. Seventeen confining zone samples were tested
for vertical hydraulic permeability. Based on field logs, the texture of the confining zone
material generally consisted of gray to blue to brown, silty lean clay to fat clay. Four
additional samples from soils that overlie the confining zone were also tested to assess the
vertical hydraulic conductivity within the vadose and saturated zones above the confining
zone. The texture of these soils was highly variable, ranging from poorly graded sand to
sandy silt to sandy clay.

Laboratory permeability testing was performed by American Geotechnics of Boise, Idaho.

‘ Testing methods included ASTM D5084—Measurement of Hydraulic Conductivity of

Saturated Porous Materials Using a Flexible Wall Permeameter and ASTM D5856—
Measurement of Hydraulic Conductivity of Porous Material Using a Rigid-Wall,
Compaction-Mold Permeameter. An effective stress ranging from 10 psi to 50 psi was
applied to several undisturbed (continuous core) samples to evaluate how the soils respond
to unloading (removal of overburden during the construction phase of the landfill) and
loading (filling the landfill with solid waste). Additionally, several of the undisturbed
samples were remolded to test how sample disturbance during sampling may have effected
permeability measurements. Disturbance to samples (overcompaction of the sample or
stress fracturing) often occurs during normal drilling /sampling activities and the degree of
disturbance is controlled by the depth of drilling and properties of the material such as the
degree of compaction and consolidation, texture, moisture content, cohesiveness, etc.
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TABLE 3-4

Permeability Testing Sample Locations

Borehole ID Sample ID Pepth Zone Field Description
NRB-1 S§5-20 198-200.5 cZz Dark gray, lean io fat clay
NRB-3 CS-16A 84 5-89.0 Oveilies the CZ Gray-brown sandy silt
NRB-3 CS-16B 87.5 Ovetlies the CZ Gray-brown sandy silt
NRB-3 85-21 108.5-111.0 CZ Blue-gray lean clay with sand to fat clay
NRB-15 SS-11 108.5-110 CZ Blue-gray lean clay
NRB-18 CS-15 123.5-128.5 CcZ Blue-gray lean clay with sand
NRB-22 CS-11C 82.7 CZ Tan brown clayey silt
NRB-22 CS8-12C 88.5 CZ Blue silty clay with some sand
NRB-24 CS-4B 3z Overlies the CZ Olive sandy lean clay
NRAB-24 CS-6B 43.5 Overlies the CZ Olive silty sand
NRB-23 CS-15B8 131.5 CZ Biue-gray sandy ciay
NRB-30 C5-20A 185 CZ Biue-gray lean clay
NRB-32 Cs-118 52.4 CZ Blue-gray lean clay
NRB-32 CS-11B 53 CZ Blue-gray lean clay
NRB-33 CS-11B 103 CcZ Blue-gray lean clay
NRB-33 CS-11B 103.6 CZz Biue-gray lean clay
NRB-33 Cs-12B 108.2 Ccz Blue-gray lean clay
NRB-34 CS-5B 43.5 CZ Blue-gray lean clay
NRB-34 C5-5B 43.5 CZ Blue-gray lean clay
NRB-35 CSs-2B 12.6 UWBZ Poorly graded sand
NRB-40 CS3-14A 127 cz Gray-blue silty clay
NRB-40 CS-15A 132 czZ Gray-blue silty clay

CZ = confining zone that underlies the uppermost water-bearing zone

UWBZ = Uppermost water-bearing zone

3.2.3.9 Goose Creek Channel Investigation

Test Pit and Piezometer Locations and Rationale, Eleven test pits (PGC-1 through PGC-11)
were excavated along the Goose Creek channel at the NRC. Test pits PGC-1 through PGC-4
were excavated on April 14, 2004 and test pits PGC-5 through PGC-11 were excavated on
April 20, 2004. The purpose of the test pit locations was to characterize shallow native soils
and the depth of groundwater along the channel bottom of the Goose Creek drainage for the
design of the groundwater capture/diversion and wetlands mitigation program at NRC.
The test pits were excavated with a backhoe operated by Haile Laser Leveling. A

CH2M HILL hydrogeologist observed the excavations, logged the soils and water levels,
and installed piezometers in selected pits (see below). The location of the test pits are shown
in Figure 3-5 and Table 3-5 summarizes the location and depth information of each test pit.
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TABLE 3-5
Goose Creek Test Pit Locations and Depths
Elevation Test Pit Depth Water Level®

Test Pit ID Easting Northing {feet) (feet) (feet bgs})
PGC-01 360610.91 746096.27 3,035 7.0 5.0
PGC-02 359565.64 746077.28 2,992 8.2 8.0
PGC-03 Not surveyed Not surveyed  Not surveyed 9.5 dry
PGC-04 Not surveyed Mot surveyed  Not surveyed 9.5 dry
PGC-05° 360316.55 746123.37 3,020 7.0 6.71
PGC-08° 360039.47 746143.78 3,010 8.0 6.08
PGC-07° 359804.83 746100.46 3,000 8.5 6.89
PGC-08 359199.19 746106.3 2,968 11.0 dry
PGC-09° 359012.14 746090.63 2,958 10.0 5.52
PGC-10° 358683.06 746115.83 2,945 11.0 3.64
PGC-11° 358122.47 746014.36 2,930 6.5 6.02

*Water levels in PGC-5, PGC-6, PGC-7, PGC-9, PGC-10, and PGC-11 are based on water levels measured in
the piezometers on December 23, 2004. Water levels at PGC-01, PGC-2, PGC-3, PGC-04, and PGC-8 are
based on observed water leveis in pit at the time of excavation.

"Test pit was completed as a shallow piezometer,

Piezometer Construction, Development, and Water Level Measurement. Shallow piezometers
were installed at 6 of the 11 test pits along the Goose Creek channel at PGC-5, PGC-6,
PGC-7, PGC-9, PGC-10, and PGC-11. The piezometers were constructed using flush-
threaded, 2-inch-inside-diameter Schedule 40 PVC screen. The manufactured screen was
positioned inside the test pit at the water table (first water-bearing zone). The test pit was
then backfilled with native soils. Detailed completion diagrams for these piezometers are
presented in Appendix C. The location of the piezometers is shown in Figure 3-6.

The piezometers were first developed by hand bailing using a 1.5-inch by 3-foot bailer to
remove sand from inside the casing. When the bailing operation was complete, a Grunfos
suction pump was utilized in piezometers with suitable yield to remove the remaining fines
from inside the casing and to develop a natural filter pack. Each piezometer was pumped
until the water was clear, if possible.

3.2.4 Soil Vapor Monitoring Program

During the course of characterization activities, soil vapor samples were collected on

June 24, 2004, from methane monitoring well M-1, and ground water monitoring wells
NRB-15, NRB-18, NRB-31 (groundwater wells with screens completed above the water
table) to evaluate the potential for landfill gas migration from the HHLF Cell to the NRC.
The ground water wells from which soil gas samples were collected are located north of the
existing HHLF Cell. The soil gas samples were analyzed by EPA Method 8260B for VOCs
which provides a screening level of analysis VOC vapors (detection concentrations in the
part per million volume basis, ppmv, range). The analytical results from these screening

BOI050450001.DOC/KM 321



ADA COUNTY LANDFILL, NORTH RAVINE CELL—SITE CERTIFICATION REPOAT

samples indicated VOCs were below detection in the soil gas samples from groundwater
monitoring wells (NRB-15, NRB-18, and NRB-31), and two VOCs (refrigerants) were
detected in M-1.

However, methane sampling at Methane Well M-1 (a former landfill perimeter soil gas
detection well located north of the existing HHLF Cell) indicated that a spike in methane
levels had occurred compared to historical data. The data indicated the possibility of changed
landfill gas migration conditions in the vicinity of M-1 and possibly into the area defined by
the proposed footprint of the NRC. To characterize the nature and extent of landfill gas in
soils, a limited soil vapor monitoring program was performed as described in following text.

3.2.4.1 Soil Vapor Monitoring Well Locations and Rationale

To supplement vapor data collected from Methane Well M-1, three additional vapor
monitoring wells, M-5, M-6, and M-7 were constructed at strategic locations along the south
side of the NRC, adjacent to the existing HHLF Cell. The new soil vapor wells were
completed within the vadose zone at depths intended to characterize the extent and nature
of vapor migration from the existing HHLF Cell into the NRC. The locations of the soil
vapor monitoring wells are shown in Figure 3-7.

3.2.4.2 Soil Vapor Monitoring Well Construction

Monitoring wells were consiructed in conjunction with the third phase of the soil boring
drilling program. Vapor weils M-5, M-6, and M-7 were constructed between August 2 and
August 4, 2004, by Haz-Tech, Inc. of Meridian, Idaho, using a CME 850 track-mounted drill
rig. The vapor monitoring wells were constructed using flush-threaded, 2-inch-inside-
diameter Schedule 40 PVC casing. The manufactured screen was positioned inside the
hollow stem auger at selected depths above the water table. Washed silica sand was placed
over theé entire screened section, followed by a bentonite seal to within 2 feet of the ground
surface. The sand and dry bentonite were slowly poured into the hole while the hollow-
stem auger was slowly retracted, ensuring proper placement of the filter pack and seal. An
aboveground locking steel monument and well-casing cap completed the construction of
these wells to discourage and prevent unauthorized access and tampering. Detailed
completion diagrams for these wells are presented in Appendix C.

3.2.4.3 Soil Vapor Well Survey

Vertical elevations and coordinate data for vapor well M-1 was surveyed by a CH2M HILL
Idaho-licensed land surveyor. The geographic coordinates and ground elevations were
surveyed into a local datum established for the Ada County Landfill to within an accuracy
of plus or minus 1.0 foot. The vertical elevation was surveyed to an accuracy of 0.1 foot.

Coordinate data for each of the new vapor monitoring wells (M-5, M-6, and M-7) were
surveyed by a CH2M HILL field scientist using a Garmin Geko 201 GPS field unit. The GP’S
geographic coordinates were converted into the State Plane NAD 27 Idaho West-1103
coordinate system to be consistent with the local datum established for the Ada County
Landfill. The coordinates were surveyed to within an accuracy of plus or minus 20.0 feet.
Vertical elevations of the borings and wells at M-5, M-6, and M-7 were determined from the
topographic survey described in Section 3.1 and are assumed to be within an accuracy of plus
or minus 5 feet.
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3.2.4.4 Soil Vapor Sampling

After approximately 8 weeks, on October 6, 2004 (time for soil gas conditions to recover from
well installation disturbances), soil gas samples were collected from vapor monitoring wells
M-1, M-5, M-6, and M-7. Soil gas samples were also collected from nearby groundwater
monitoring wells NRB-15 and HFILF Cell monitoring well B-7. These groundwater
monitoring wells include well screen above the water table allowing the sampling of soil gas.

To collect a vapor sample, sample tubing was attached to the wellhead and the wellhead
was sealed to prevent the leakage of ambient air into the casing. The well was then purged
of a minimum of three casing volumes of air prior to collecting the sample. The wells were
purged using an Air Dimensions eccentric vacuum pump at a rate of 20 to 28 liters per
minute. The flow rates were monitored with an inline rotometer. The samples were
collected into 1-liter Tedlar bags provided by the analytical laboratory.

During purging, fixed gases (COs, Oz, and methane) were monitored using a Landtec GEM
2000 landfill gas monitor. At the end of purging, vapor samples were collected for
laboratory analysis by Method TO-15. Method TO-15 includes the significant VOCs
potentially present in landfill gas and has analytical detection levels at very low
concentrations (part per billion volume, ppbv, range). The samples were shipped overnight
to Data Chem Laboratories of Salt Lake, Utah, for analysis.

3.3 Location Restrictions Investigation

Location restrictions for the NRC were investigated in accordance with 40 CFR 258,
Subpart B, Criteria for Municipal Solid Waste Landfills. The location criteria of 40 CFR 258,
Subpart B address the following criteria for siting an MSW landfill:

* Airport safety

* Floodplains

e  Wetlands

e Fault Areas

¢ Seismic impact zones
» Unstable areas

The methods used to evaluate each of the criteria listed above relative to the siting of the
NRC are suminarized in the following text. In accordance with 40 CFR 258, Subpart B, the
employed methods were designed to assess the effect that the proposed MSW landfill unit
may have on the envirorunent and the effects that natural and human-made conditions may
have on the performance of the landfill unit.

3.3.1 Airport Safety Investigation

In accordance with 40 CFR 258.10, distances to the runway part of nearby public airports
were investigated using existing maps that show the relationship of existing runways to the
NRC. All public airport runways within a 5,000-foot radius of the NRC and used by piston
aircraft or within a 10,000-foot radius of the NRC and used by turbojet aircraft were

identified.
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3.3.2 Floodptain Investigation

In accordance with 40 CFR 258.11, the NRC was evaluated for the possibility that it is within
a 100-year floodplain. The investigation consisted of a field reconnaissance along Goose
Creek and its tributaries to identify overbank deposits and a review of available Flood
Insurance Rate Maps (FIRMS) and the Federal Emergency Management Agency (FEMA)
floodway maps.

3.3.3 Wetlands Investigation

In accordance with 40 CFR 258.12, the NRC was evaluated for the presence of jurisdictional
wetlands. The indicators assessed for the presence of jurisdictional wetlands, as defined in
the Corps of Engineers Wetland Delineation Manual (U.S. Army Corps of Engineers, 1987),
were hydrophytic vegetation, hydric soils, and wetland hydrology.

Preliminary site visits, topographic maps, and field indicators were used to evaluate
potential wetland areas within the proposed NRC. Plant keys were used to identify
unknown plant species on wetland sites. The boundaries of wetlands were defined in the
field using routine determination methods referenced in the Corps of Engineers Wetland
Delineation Manual (U.S. Army Corps of Engineers, 1987). Dominant vegetation was
identified and percent cover estimated. Hydric soils were identified using field observation
for gleying, mottling, oxidized root zones, sulfuric odor, moisture status, and other hydric
soil indicators. A Munsell Soil Color Chart was used to determine soil color. Wetland areas
were staked in the field and clearly marked. A survey crew then mapped the staked areas.

Formal delineation procedures consisted of the following:

» Digging soil pit

* Measuring and defining soil color, texture, and depth for each soil horizon
* Recording vegetation and estimating canopy cover for each specie

¢ Recording hydrologic characteristics

» Completing Wetland Field forms

° Staking wetland boundaries with clearly labeled and flagged survey stakes

3.3.4 Fault Area Investigation

3.3.4.1 Holocene Faulting

In accordance with 40 CFR 258.13, new MSW landfill units shall not be located within
200 feet of a Holocene fault. A Holocene fault is defined in 40 CFR 258.13 as having
displacement within Holocene time (within the last 10,000 years, or the Holocene Epoch).

In order to evaluate whether any Holocene and/or pre-Holocene faults were in the vic_inity
of the proposed NRC, available geologic information was compiled and evaluated. This
information included the following:

® Published geologic maps of the area. A literature review was conducted to evaluate the
presence of Holocene faults within a 3,000 foot radius of the site. Geologic maps were
used to identify any mapped faults in the project area, in particular faults that were
suspected to be Holocene.
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* Soil boring data. Subsurface data from the 40 soil borings advanced in the vicinity of the
proposed NRC, as well as available soil borings from the existing FIHLF Cell were
evaluated to determine if any offsets of stratigraphic units were present that may
indicate faulting.

° Aerial photograph analysis. Aerial photographs of the area were analyzed for any
surficial trace of faults, surface offsets, scarps, ot other suspicious lineations that might

indicate a Holocene fault.

* Onsite geologic mapping. During the course of the field investigations, field geologists
searched for any evidence of surface faulting, including scarps, abrupt changes in
stratigraphy, and offset geologic contacts.

* Exploratory trenching. Exploratory trenches and test pits were excavated where surface
observations, primarily stratigraphic changes, and subsurface data indicated a possible
fault trace. The trenches were logged, photographed and examined for evidence of
Holocene faulting.

3.3.5 Seismic Impact Zone Evaluation

The NRC site was evaluated to determine whether it is located within a Seismic Impact
Zone, as defined by 40 CER 258.14. The seismic impact investigation was completed by:

1) researching literature that shows probabilistic earthquake accelerations; 2) examining the
site vicinity for indications of past seismic impacts; and 3) assessing existing seismic
vulnerabilities that could be adversely impacted by a future seismic event.

Indicators of past seismic impacts include earthquake-induced features including sand boils,
stream offsets, surface ruptures, and subsidence. Evidence of these features was searched
for during the field reconnaissance portion of the site investigatior.

Indicators of potential seismic vulnerabilities include the presence of Holocene faults,
potentially unstable slopes, and liquefaction-susceptible soil deposits. The possible presence
of these features were investigated by geological field reconnaissance, aerial photograph
review, literature review, soil borings, test pit excavations, groundwater level
measurements, SPTs, and laboratory testing of the soil gradations.

3.2.5.1 Predicted Ground Acceleration

The predicted ground acceleration for the North Ravine site was investigated by researching
probabilistic ground motion values published by the U.S. Geological Survey (USGS). The
maximum firm-rock ground acceleration with 10 percent or greater probability of
exceedence in 250 years was determined using National Seismic Hazard Mapping Project
data (USGS, 2002). The USGS provides ground motion data in terms of 2 percent probability
of exceedence in 50 years. These data are approximately equivalent to the data for

10 percent probability of exceedence in 250 years. The retumn periods for these two
exceedence probabilities are 2,476 years and 2,373 years, respectively. Based upon typical
relations between ground motion and retumn period, the corresponding ground motions
differ by 1 percent or less (USGS, 2004).
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3.2.5.2 Liquefaction Potential

Liquefaction is a temporary loss of soil strength and stiffness because of lateral spreading or
flow failure that occurs during seismic shaking. Liquefaction occurs under three conditions:
the sediments must be saturated with ground water, the sediments must be composed of
sand- or silt-sized particles, and the sediments must be compacted very loosely. The
possible presence of liquefaction-susceptible soil deposits was investigated by geological
field reconnaissance, literature review, soil borings, test pit excavations, groundwater level
measurements, SPTs, and laboratory testing of the soil gradations.

3.2.5.3 Geologic Structure

Geologic structures that pertain to seismic impacts include primarily Holocene faults and
liquefaction potential. Field geologic mapping and exploratory trenching were used to
evaluate the geologic structure and its potential seismic impact in the project vicinity. Field
mapping was conducted primarily to locate the contacts between the geologic units outside
of the areas where drilling was conducted. Also, field mapping in conjunction with
exploratory trenching was used to evaluate the presence of surface faults.

3.3.6 Unstable Areas Investigation

The NRC site was evaluated for the potential for unstable areas, as defined by 40 CFR
258.15. Site stability investigations with respect to seismic impacts focused on searching for
typical indicators of unstable sites, including weak foundation conditions, foundation
conditions susceptible to excessive settlement or subsidence, evidence of past slope
instability, and past mass wasting and movement that may be influenced by seismic
activity. Methods of investigations for stability included geological field reconnaissance,
literature review, soil borings, aerial photograph reconnaissance, test pit excavations,
groundwater level measurements, SPTs, and laboratory testing for strength and
deformation properties of the subsurface soils.

3.3.6.1 Foundation Assessment

The site was evaluated for weak foundation conditions, foundation conditions susceptible to
excessive settlement or subsidence, and compressibility of foundation soils. Methods of
investigation included geological field reconnaissance, literature review, soil borings, test pit
excavations, groundwater level measurements, SPTs, and laboratory testing for strength and
deformation properties of the subsurface soils.

3.3.6.2 Settlement

The site was assessed to determine whether the site is stable from the perspective of
compressibility. Estimates for the magnitude of total and differential settlements that. may
occur were calculated, and the impacts of those settlements on liner and leachate drainage
systems were evaluated.

The settlement analysis included consolidation tests performed on undisturbed samples of
the blue clay and thin overlying brown clays and silts from the site, and a one-dimensional
consolidation analysis to estimate the magnitude and rate of consolidation settlement at two
locations including the center of the landfill and the location with the maximum waste
thickness. In addition, immediate compression settlement was also estimated using linear
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strain analysis and added to consolidation settlement for a conservative estimate of the total
settlement that could occur under the NRC.

3.3.6.3 Slope Stability

Analyses of potential slope failure on circular and planar (block sliding) surfaces were
performed for the NRC. The purpose of these analyses is to determine if the site is stable
prior to waste placement, during operations, and after final closure. The analysis evaluated
veneer, block (planar), and circular sliding surfaces.

Global analyses were performed with the STABL5M software program in the STEDwin
version 2.70 editor (Van Aller, 2002). This program uses three methods of general limit
equilibrium analysis: simplified Janbu, modified Bishop, and Spencer. The simplified Janbu
method, used by STEDwin in computing factors of safety when searching for the critical
failure surface in block sliding, is known to compute conservative {(lower than actual) factors
of safety because it assumes no inter-slice forces. Spencer’s method, a method which
considers vertical force, horizontal force, and moment equilibrium, was used to re-analyze a
critical block sliding surface identified by the simplified Janbu method. The modified Bishop
method, used by STEDwin to search for and analyze circular failure surfaces, is generally

satisfactory.

3.3.6.4 Karst Terrain

The NRC site was evaluated for presence of karst terrain, which includes sinkholes, sinking
streams, caves, large springs, or blind valleys, and underlying bedrock such as limestone,
dolomite, or other soluble rocks. Field reconnaissance included borehole logging (see
Section 3.2) and windshield survey. Aerial photo reconnaissance and a literature review
were also performed to evaluate the presence of Karst terrain.

3.3.6.5 Mass Wasting and Movement

Literature searches and geologic reconnaissance were conducted at the NRC site for
evidence of mass wasting or mass movement, including landslides, avalanches, debris
slides, debris flows, soil fluction, block shiding, rock fall, or other features of structural
instability in the site geology.

3.4 Well Receptor Inventory

In a letter dated December 23, 2004, CH2M HILL, on behalf of Ada County, submitted a
well inventory search area proposal for the NRC to DEQ. A map showing the proposed well
inventory search area is shown in Figure 3-8. On January 19, 2005, DEQ provided written
approval of the proposed well inventory search boundary, contingent on the findings of this
Site Certification Report. Available Well Driller’s Reports (well logs) were obtained from the
Idaho Department of Water Resources to identify any water supply wells within the
approved search area shown in Figure 3-8. Copies of available Well Driller’s Reports are

provided in Appendix E.
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4.0 Data Analysis

4.1 Surface DTM and NRC Siting Footprint

A three-dimensional DTM of the footprint of the NRC is provided in Figure 4-1. The NRC
siting footprint is intrinsic to the completion of an acceptability analysis for the NRC
because the cell footprint defines the area of potential impact. The major features of the NRC

footprint are as follows:

* Bottom slopes and elevation of the cell liner
» Elevation of the top of the cell liner

o Side slopes of the cell liner

@ 5ide slopes of the final cover

e Top elevation of the final cover

* Horizontal location of the cell

The results of data collected to characterize the site are presented below. An acceptability
analysis for the NRC is presented in Chapter 5.

4.2 Site Geology/Hydrogeology

4.2.1 Geotechnical Data

Geotechnical s0il samples were collected from every borehole to facilitate the design,
construction, operation, and closure of a cost-effective new landfill cell (the NRC) that is
protective of both the public health and the environment. The geotechnical soil samples
were collected utilizing a split-spoon sampler or a continuous sampler. Table 4-1 lists
pertinent information for boreholes drilled at the NRC. The locations of the NRC boreholes
are shown on Figure 4-2. Copies of geotechnical laboratory reports are included in
Appendix F. The results of the geotechnical sampling program are provided below.

4.2.1.1 Field Geotechnical Testing

Field geotechnical testing during site characterization consisted primarily of SP'Ts and
pocket penetrometer testing. SPTs provide an estimate of the relative density of granular
soils and consistency of fine-grained cohesive soils. These data are primarily related to soil
strength and will be used in evaluating slope stability and settlement potential at the
proposed NRC.

Because of the widely variable grain size of the soils across the site, SPT blow counts also
had a wide range. The results of the SPTs (blow counts) are shown as the N-values on the
soil boring logs, which are included in Appendix A.

Pocket penetrometer tests were conducted on relatively undisturbed fine-grained soil
samples collected from the split spoons. The pocket penetrometer provides an estimate of
the unconfined compressive strength of cohesive soils and was used primarily in samples of
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the blue clay. The pocket penetrometer test results indicated that the unconfined
compressive strength of the blue clay was typically greater than 4.5 tons per square foot,
which is the maximum range of the pocket penetrometer. Complete pocket penetrometer
test results are shown on the “Comments” column of the soil boring logs (see Appendix A).

4.2.1.2 Open-Hole Percolation Testing

Open-hole percolation testing was performed in shallow Boreholes NRB-2, NRB-7, and
NRB-19. Table 4-2 presents the results of the open-hole percolation testing.

The test results provide a range of in-situ permeability values for the native soils along the
bottom of the Goose Creek drainage, and to the west of the NRC footprint (see Table 4-2).
These data will be used in estimating infiltration rates and storage losses through the
bottom of the proposed stormwater pond and other surface water control features
downstream of the NRC (Figure 3-2). The range of percolation rates was 1.5E-05 centimeters
per second {(cm/sec) to 4.0E-03 cm/sec which is consistent for published values for silty and
sandy soils tested (Freeze and Cherry, 1979).

TABLE 4-2
Open-Hele Percolation Test Results
Test Interval Test Head Hydraulic Conductivity .
Borehole (feet bgs) {feet) (cm/sec) Material

NRB-19 5t0 8.6 3.6 3.4E-04 Silty sand
NRB-19 510 8.8 8.6 4.7E-04 Silty sand
NRB-19 1010 18.7 10 3.1E-05 Sitty sand
NRB-2 51010 5.2 1.5E-05 Silty sand
NRB-2 10510 19 9 8.1E-04 Silty sand
NRB-7 ' 0.41t08.4 8 2.0E-04 Silty sand
NRB-7 10,310 18.8 9.2 1.1E-03 Silty sand
NRB-7 10.3 10 18.8 12.1 4.0E-03 Silty sand

4.2.1.3 Summary of Geotechnical Laboratory Testing

A comprehensive geotechnical laboratory testing program was undertaken to evaluate the
properties of the soils in the vicinity of the proposed NRC. These data will be used in
evaluating soil properties including classification, strength, compressibility, compaction
requirements, and corrosivity. The results of the laboratory testing are summarized in
Tables 4-3a and 4-3b. The following is a brief discussion of the results of the laboratory
testing performed.

4.2.1.3.1 Index Test Results. Index testing, including in-situ moisture content, gradation,
percent fines (passing #200 sieve), and Atterberg Limits, was performed on most of the
- samples listed in Table 4-3. These tests are used to determine the basic properties and
Unified Soil Classification System (USCS) classification of the soil samples.
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In-Situ Moisture. The in-situ moisture gives an indication of the moisture content of the soils
in their natural state. The in-situ moisture content can be compared to optimum moisture
requirements for compacted soils. The moisture content is typically higher in fine-grained
soils (silts and clays) and lower in granular soils (sands).

The results of the moisture content testing show that the moisture content in sandy soils
ranged from 2.6 to 20.5 percent. Among these, the higher moisture contents occurred in the
silty sands and clayey sands. Moisture contents of the silty soils ranged from 20.8 to

36.0 percent. Moisture contents of the clayey soils ranged from 26.6 to 38.0 percent in the fat
clays (clays with relatively high plasticity) and from 22.6 to 41.7 percent in the lean clays
(clays with relatively low plasticity).

Gradation and Percent Fines. The gradation of a soil sample shows the grain-size distribution
and whether the soils are primarily fine or coarse grained. The coefficient of uniformity and
the coefficient of curvature computed from the grain-size distribution curve determine
whether granular soils are well-graded or poorly graded. The percent fines (percent passing
the #200 sieve, or “P200") gives an indication of the percentage of the soil by weight that
falls into the silt and clay category. Gradations and P200s were run on numerous soil
samples to provide an accurate classification.

Gradation analyses showed that the sandy soils at the proposed NRC site include poorly-
graded silty fine sands, clayey sands, poorly-graded to well-graded silty sands, and well-
graded sands. The gradations and P200s also showed that the silty soils contained between
9 and 34 percent sand, and the clayey soils contained between 2.6 and 49 percent sand.
Therefore, the fine-grained soils are typically fine sandy silis to fine sandy clays.

Atterberg Limits. Atterberg Limits use the Liquid Limit (water content of an unconsolidated
material where it passes from a plastic solid to a turbid liquid) and Plasticity Index (the
numerical difference between the liquid limit and the plastic limit of a soil) to evaluate the
plasticity of soils, and, therefore, determine if soils classify as silis or clays based on the
Plasticity Chart (ASTM D2487). Atterberg Limits were performed on several of the fine-
grained soils, and on some of the sandy clays that appeared to have appreciable plasticity.

Based on the Atterberg Limits, the fine-grained soils classified as silt, lean clay, and fat clay.
The liquid limits of the silts ranged from 35 to 43, and plasticity indexes ranged from 7 to 16.
The liquid limits of the lean clays ranged from 35 to 49, and plasticity indexes ranged from
11 to 29. The liquid limits of the fat clays ranged from 50 to 73, and plasticity indexes ranged

from 24 to 44.

4.2.1.3.2 Compaction Test Results. Compaction tests were performed on composite topsoil
samples and bulk coarse sand samples collected from the 10 ET test pits. The compaction
tests determine the relationship between gravimetric moisture content and dry bulk density
of the soils using a specified compaction effort. These data will be used to determine the
compaction characteristics including maximum density and optimum moisture content.

The results of the compaction tests show that the topsoil samples had maximum densities
between 117.5 pounds per cubic foot (Ib/ft3) at 12. 5 percent moisture and 129.0 Ib/ft* at

8.0 percent moisture. The coarse sandy samples had maximum densities between

126.5 Ib/ft? at 9.0 percent moisture and 132.0 Ib/ft3 at 7.5 percent moisture. Compaction test
results are also discussed under Compaction Characteristics in Section 4.2.3.
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4.2.1.3.3 Shear Strength Results. Soil strength and deformation tests were performed on
selected samples. These data will be used to evaluate the behavior of the soils under the
expected conditions associated with the proposed landfill construction. These tests included
consolidated undrained triaxial tests with pore pressure measurements and drained direct
shear tests. These tests yield the Mohr-Coulomb parameters that define the strength of soils,
which include the angle of internal friction and cohesion. The undrained triaxial shear
strength tests were performed on relatively undisturbed silty and clayey samples retrieved
using the continuous sampler. The drained direct shear tests were performed on silty sands
from split-spoon samples, and silt from the continuous sampler.

The triaxial tests showed that under lower normal stresses (zero to 16,000 pounds per
square foot (psf)) the effective peak friction angle ranged from 23 to 36 degrees, and the
effective peak cohesion ranged from zero to 4,000 psf. However, under increased normal
stresses above 16,000 psf, the effective peak friction angle in some of the samples decreased
to between 16 and 18 degrees, whereas the cohesion increased to between 6,000 and

6,800 psf. The drained direct shear tests showed total friction angles in the silty sands and
silts range from 34 to 39 degrees, with cohesion values that ranged from 300 to 700 psf.

4.2.1.3.4 Corrosion Test Results. Corrosion tests were performed on selected samples. These
data will be used in evaluating the potential for corrosion of steel and concrete. Corrosion
properties include testing for resistivity and pI. In general, sandier soils have a higher -
resistivity and fine-grained soils have a lower resistivity. The results of the corrosion tests
indicate that the resistivity values ranged from 900 ohm-centimeter (ohm-cm} for the blue
clay to 7,340 ohm-cin for well-graded sand. The pH of the soils was relatively neutral and
ranged from 6.0 to 8.0.

4.2.1.3.5 Consolidation Test Results. Consolidation tests were performed on selected samples.
These data will be used in evaluating time-dependent deformation and settlement rate of

the fine-grained soils. Immediate and primary consolidation settlement properties of the site
soils were evaluated using one-dimensional consolidation tests. These tests were performed

primarily on silty clays and clayey fine sands.

The laboratory test results indicate the cohesive foundation soils are over-consolidated, with
preconsolidation pressures ranging from 13,000 to 31,500 psf, and overconsolidation ratios
(OCRs) ranging from 1.6 to 34. These evaluations confirm the field observations that the
cohesionless soils are dense to very dense, and the cohesive soils are hard and
overconsolidated. The overconsolidation is attributable to past loading caused by overlying
overburden materials, such as the sediments of the Pierce Gulch formation.

4.2.2 Site Geology

Welllogs and cores from boreholes and monitoring wells onsite indicate a consistent lithology
throughout the study area. In general, fine- to coarse-grained arkosic sand with occasional fine
gravel and/or silty seams overlie interbedded layers of silty to clayey fine sand and sandy silt
which then overlie a massive blue clay/silt unit with occasional thin layers of fine sand. A
detailed discussion of the site geology is presented in the following text.
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4.2.2.1 Geologic Formations

The geology of the site consists of three geologic units that include stream (Quaternary age)
alluvium, the Pierce Gulch Formation, and the Terteling Springs Formation. A general
description of each unit follows. Additional information on the Pierce Gulch and Terteling
Springs formations based on s0il boring information and geologic mapping are included
under Sections 4.2.2.2, 42,23, and 4.2.2.4.

4.2.2.1.1 Quaternary Alluvium. Quaternary-age stream alluvium is found primarily in the
bottom of the Goose Creek drainage and in some of the tributary ravines. The stream
alluvium is primarily comprised of brown to gray, fine to coarse grained, interbedded sandy
to silty sand material derived from surrounding hillsides and redeposited in the valley
bottoms. Based on drilling information, the alluvium is up to 30 feet thick in some areas of

the Goose Creek drainage.

The portions of the proposed cell that intersect drainage bottoms will probably be constructed
within Quaternary-age stream alluvium. The relationship of the cell bottom to Quaternary-age
stream alluvium is illustrated on the geologic cross sections presented in Section4.22.3.2.

4.2.2.1.2 Pierce Gulch Formation. The Pierce Gulch formation was formerly called a member
of the upper Idaho Group. The formation is Tertiary in age and is generally characterized as
a medium to coarse-grained arkosic sand, subangular, light gray to tan in color, compacted
and not cemented (Beck, 1989; Biunham et al., 1992; and Othberg, 1992). The Pierce Gulch
Formation lies conformably above the Terteling Springs Formation.

Throughout the NRC study area, the observed textures of the Pierce Gulch Formation and its
contact with the underlying Terteling Springs Formation were consistent with previous

studies of the upper members of Idaho Group. These studies describe the upper members of
Idaho Group as sands, claystones, and siltstones resulting from fluvial, deltaic, and lacustrine
depositional environments (Castelin and Petrich, 2005). Throughout the study area, the Pierce
Gulch Formation sands were observed to form the upper erosional surface in the present
topography (with the exception of quaternary alluvium at the drainage bottoms). The Pierce
Gulch sands ranged in thickness from less than a few feet along the drainage bottom at Goose
Creek to more than 315 feet along the ridge tops surrounding the NRC.

The lower-most part of the Pierce Gulch formation consists primarily of olive to light gray-
brown, interbedded very fine silty sand, sandy silt, and silty clay, with oxidized seams and
laminar bedding. The thickness of this unit ranges from zero up to 300 feet. This unit
represents sediments deposited in a transitional fluvial to lacustrine environment. For the
purposes of this report, this unit is included within the Pierce Gulch Formation.

The vast majority of the proposed cell will be constructed within the Pierce Gulch
Formation. The remainder of the cell will be constructed within Quaternary-age stream
alluvium, as previously described. The relationship of the cell bottom to the Pierce Gulch
Formation is illustrated on the geologic cross sections in Section 4.2.2.3.2.

4.2.2.1.3 Terteling Springs Formation, The Terteling Springs Formation was formerly called a
member of the lower Idaho Group. The formation is Tertiary in age and is generally
characterized as tan to gray in color, poorly to well indurated clays, silts, and fine to coarse
sands (Beck, 1989). The claystone and siltstone members contain thin sand layers. The
Terteling Springs Formation conformably underlies the Pierce Gulch Formation. For the
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purposes of this report, the lacustrine blue clay is inferred to represent the upper boundary
of the Terteling Springs Formation.

Throughout the NRC study area, the observed textures of the Terteling Springs Formation
were consistent with previous descriptions of the lower Idaho Group. These studies
describe the lower Idaho Group as sands, claystones, and siltstones resulting from deltaic
and lacustrine depositional environments, and are more fine grained than the upper Idaho
Group (Castelin and Petrich, 2005).

The Terteling Springs formation is often locally referred to as “blue clay.” Soil boring
information at the NRC indicates that the blue clay member of the Terteling Springs
Formation consists of bluish-grey silts and clays. The blue clay was observed at-depth
throughout the entire NRC study area. The thickness and depth to the bottom of the
formafion is not known, but well logs indicate the blue clay member of the formation is
more than 600 feet thick in the vicinity of the proposed landfill. Further west, within the
Maryglenn subdivision (Township 5N, Range 1E, Section 35), well logs indicate the blue
clay member of the formation is more than 1,000 feet thick (see Appendix E, Driller's
Reports for wells 5SN1E35_15 and 5N1E35_03). The blue clay appears to be a massive fine
grained lacustrine deposit that has been chemically reduced to a bluish-grey color. At some
locations, the lacustrine deposits were directly overlain by a thin veneer of brown clay. This
brown clay also appears to be lacustrine in origin—although it does not appear to have been
subject to the same reducing environment as the blue clays.

The presence of these lacustrine beds is significant to the construction of the NRC, because
they form an underlying low-permeability structural barrier that controls the horizontal and
vertical flow of local groundwater in the vicinity of the NRC. The relationship of the cell
bottom to the fine grained lacustrine deposits of the Terteling Springs Formation is
illustrated on the geologic cross sections presented in Section 4.2.2.3.2.

4.2.2.1.4 Occurrence of Groundwater. The first fully saturated sediments were found within
the fine-to-coarse-grained sand beds stratigraphically above the thick and continuous
lacustrine blue clay of the Terteling Springs Formation. At the time of drilling, the depth to
groundwater ranged from approximately 1 foot along the Goose Creek channel (NRB-16) to
up to 180 feet along the ridge tops (NRB-1) that surround the NRC. Within the NRC study
area, the saturated thickness of the uppermost aquifer ranged from approximately 4 feet
(NRB-31) to 52 feet (NRB-4). The blue clay is an important hydrogeologic horizon that
underlies the entire landfill and surrounding area. Tt acts as a definitive confining unit with a
very low permeability upon which the groundwater lies. Depth to this layer varies somewhat
as a result of preferential erosion of overlying sediments and the variability of its surface

angle.

The top of the uppermost aquifer is defined by the water table or top of saturation
(potentiometric surface). No significant clay layers were encountered between the ground
surface and the top of the groundwater to act as an upper confining bed; therefore, the
groundwater appears to be unconfined. No perched water was encountered while drilling.
Depth to water and the thickness of the uppermost aquifer is largely dependent on the
attitude and topographic relief of the underlying blue clay.

Figure 4-3 shows the saturated thickness of the uppermost water-bearing unit beneath the
NRC and the HHLF Cell based on the difference in elevations between the water table (June
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2004 water level measurements) and the underlying blue clay. The saturated thickness of the
uppermost water-bearing unit beneath the NRC is greatest along the east side of the NRC
(greater than 50 feet in thickness at NRB-4 and NRB-28) and generally thins out to
approximately 10 feet in thickness to the west and southwest of the NRC. South of the NRC
and the HHLF Cell, the saturated zone does not thin out, but remains comparatively thick
{40 to 50 feet thick) along Seamans Gulch Road. This latter zone is coincidental with the
zone of VOC contamination downgradient of the HHLF Cell.

4.2.2.2 Geologic Siructure

The geologic structure of the site generally consists of west- to southwest-dipping bedding
and pre-Holocene faults. The strike and dip of exposed bedding planes of the Pierce Gulch
Formation were measured at several locations within the NRC study area. The strike of
these beds is north-south. The dip of these beds ranges from 20 to 30 degrees west.

No exposures of the Terteling Springs Formation were observed within the NRC study area.
In order to evaluate the structure of the blue clays of the Terteling Springs Formation,
elevations of the blue clay were compiled from boreholes drilled at the NRC, HHLF Cell,
and from local water supply wells (Table 4-4). These data were used to construct a blue clay
structural contour map beneath the NRC and adjoining areas (Figures 4-4a and 4-4b).
Appendixes A and E include copies of the drillers” logs for each borehole and water supply
wells included in Table 4-4.

TABLE 4-4
Blue Clay Elevations and Coordinates

Blue Clay Elevation

Well ID Easting Northing (ft amsl)

NRC Monitoring Wells

NRB-01 362571.32 744924.58 2992
NRB-02 356880.07 746309.52 2847
NRB-03 361628.83 746149.44 3021
NRB-04 361483.75 745441.37 2993
NRB-06 361273.35 743826.06 2943
NRB-07 356423.55 746398.50 2829
NRB-09 360360.82 746098.86 2998
NRB-10 360129.76 745568.55 2945
NRB-11 360116.93 743864.85 2928
NRB-12 350825.44 744520.37 2931
NRB-13 359471.94 745382.26 2842
NRB-15 359061.94 744522 32 2935
NRB-18 358423.98 746091.29 2899
NRB-17 358215.70 745470.71 2938
NRB-18 357894.74 744634.67 2314
NRB-19 357712.43 746084.92 2879
NRB-20a ' 357792.91 745595.98 2924
NRB-21 359451.28 746807.80 2977
NRB-22 360618.32 746811.95 3018
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TABLE 4-4
Blue Clay Elevations and Coordinates e~
Biue Clay Elevation A

Well ID Easting Northing {ft amsl)

NRB-23 ‘ 356641.03 745646.99 2829
NRB-24 361884.95 747203.00 3065
NRB-25 359018.78 746832.27 2942
NRB-26 357887.96 746426,80 2922
NRB-27 360189.61 747386.27 3039
NRB-28 362361.59 74673355 3019
NRB-29 359416.69 747465.93 : 3004
NRB-30 357391.44 747145.14 2907
NRB-31 356620.55 744768.71 2749
NRBE-32 35440212 74743678 2728
NRB-33 350879.71 746538.16 2639
NRB-34 359382.83 746055.74 2942
NRB-36 356393.30 746698.08 2840
NRB-37 357920.54 745008.24 2922
NRB-38 357378.08 745448.94 2892
NRB-29 357864.00 746076.81 2890
NRB-40 356842.70 745226.12 2786
HHLF Ceif Monitoring Wells .
B-2 358,470.71 741,015.98 2753 EA
B-4 360,273.72 739,230.04 2725 " ;
B-6A 360,229.38 740,349.09 2721
B-7 361,321.01 742,011.21 2942
B-8 358,546.25 741,939.81 2821
B-9 357,986.03 741,500.24 2704
B-10 361,013.86 741,020.53 2790
B-11 359,132.90 740,364.59 2713
B-13 358,504.66 738,968.08 2669
B-14 357,989.55 737,036.30 2613
B-16 357,105.80 742,383.51 2677
B-17 358,932.57 741.296.39 2629
B-18 357,401.58 738,613.26 2610
B-19 358,087.73 736,877.32 2581
B-20 358,211.51 736,847.63 2580
B-21 357,821.07 736,977.07 2600
B-23 358,211.51 737,069.33 2552
B-24 358,590.20 738,652.80 2626
B-25 358,592.10 738,688.90 2682
B-26 358,688.40 738,436.30 2625
B-29 358,605.20 738,647.40 2625
B-40 355984.00 741664.00 2601
B-41 355,004.53 740,707.01 2563 _ }
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TABLE 4-4
Blue Clay Elevations and Coordinates

Blue Clay Elevation

Well ID Easting Northing (ft amsi)
Residences/\Water Supply Wells
EW-4 358499.60 738978.70 2689
E-1 361892.90 740994.50 2897
E-2 361890.00 740984.00 2895
E-3 358842.00 738219.00 2641
E-4 358497.00 741036.00 2734
Thomas Residence 352233.70 743318.10 2527
Chapin Residence 351532.90 748137.40 2675
Equestrian 354211.60 747305.00 2715
Everett Residence 350180.00 748353.80 2615
Guilfoyle Residence ’ 348764.80 747971.20 2538
Kileimon Residence 348493.40 748705.70 2525
Massie Residence 352775.90 743730.30 2545
Terteling #4 365497.00 7406086.00 2929
Ketner Well 363139.00 741098.00 2920
Dry Creek Cemetery 353664.00 739741.00 2503
Duckert Residence 352040.00 749850.00 2743
Tradewinds Bed and Breakfast 352640.00 750650.00 2838
Howell Residence ' 351823.00 748848.00 2720
Terteling #2 357978.00 746041.00 2906
Sheriff's Shooting Range 360940.00 746135.00 3037

The blue clay contour map shows that the surface of the blue clay slopes toward the
southwest at a regional dip of about 3 degrees. Elevations of the surface of the blue clay in
the immediate vicinity of the project area range from 3,065 feet in NRB-24 near the northeast
portion of the proposed NRC, to 2,750 feet in NRB-31 just southwest of the proposed NRC.
A zone of higher dip in the blue clay surface is present just west of the proposed NRC
between borings NRB-20A and NRB-31. The dip of the blue clay in this area is
approximately 8 degrees to the west-southwest. The origin of the steepened dip of the
surface of the blue clay at this location is unknown. Probable causes include localized
shoreline formational/erosional processes during the transgression and/or regression of
ancient Lake Idaho or the presence of a north trending, pre-Holocene fault offset.

Numerous small-offset high-angle normal faults were observed in exposures in and around
the project area. These faults are interpreted to be pre-Holocene faults that formed due to
regional tectonic movements or soft-sediment deformation of the deposits. A more detailed
discussion of these faults and their significance to construction of the NRC is presented in
Section 4.2.3.
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4.2.2.3 Site-Specific Stratigraphy

Based on the geologic information obtained from the soils borings, test pits, exploratory
trenches, and water wells drilled in the vicinity, a generalized subsurface stratigraphic
profile was constructed. The general subsurface profile consists of fine to coarse sands (units
SP and SW) overlying interbedded fine sands, silts, and clays (unit ML), which overlie
massive brown and blue silty clay (units CL and CH). Alluvium (Qal) is found in the
drainages, and interbedded alluvial fans (unit Qaf) have been shed from the P.G. formation.
This stratigraphic sequence is described in detail in Section 4.2.2.4.

4.2.2.4 Description of Geologic Cross Sections

Nine geologic cross sections were constructed to graphically show the thickness and lateral
distribution of the geologic units encountered in the vicinity of the NRC study area. A plan
view of the locations of the cross sections is provided in Figure 4-5 and the cross sections are
shown in Figures 4-6 through 4-14. The subsurface stratigraphy was divided into seven
general units that are shown on the cross sections. Because of the horizontal scale and
vertical exaggeration on the sections, other thin discontinuous lenses of materials
encountered at the site may not be shown on the sections. The contacts between the
stratigraphic units were based primarily on split-spoon and continuous core sample
descriptions, field mapping, and changes observed during drilling.

Descriptions of the seven major stratigraphic units shown on the cross sections are provided
in the following text.

Unit SW. This unit consists primarily of medium to coarse-grained, white to yellow arkosic
sand to clayey sand with a large percentage of coarse quartz grains. Zones of clayey coarse
sand were also observed within this unit. Clayey zones appear to result from weathering of
feldspar minerals to clay. This unit is interpreted to be the Pierce Guich Fornation and
underlies nearly all of the proposed NRC. This unit consists primarily of fluvial and deltaic
sediments deposited in a relatively high-energy, near shore environment. The thickness of
this unit varies highly because of surface erosion at the site and ranges from 0 to more than

315 feet.

Unit SP. This unit consists primarily of fine-grained, white to yellow sand to silty sand, with
oxidized seams and laminar bedding. This unit underlies the project area generally west of
the proposed cell footprint and appears to transition laterally from the coarse-grained sands
of Unit SW. This unit appears to be primarily fluvial to lacustrine sediments deposited in
pro-delta, offshore environments and is interpreted to be a part of the Pierce Guich
Formation. The thickness of this unit is highly variable due to erosion at the site, and ranges
from 0 to more than 300 feet.

Unit ML. This unit consists primarily of olive to light gray-brown, interbedded very fine silty
sand, sandy silt, and silty clay, with oxidized seams and laminar bedding. This unit
underlies the SW and SP units across much of the site. The thickness of this unit ranges from
zero up to 95 feet. This unit represents sediments deposited in a transitional fluvial to
lacustrine environment. As discussed in Section 4.2.2.1.2, this material is interpreted to be a
part of the Pierce Guich Formation.

4-22 BOI050450001.D0C/KM
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Unit CL. This unit consists primarily of brown to olive brown, low-plasticity clay to silty
clay. This unit was found in some of the borings and may be the oxidized equivalent to the
blue clay (Unit CH). This unit ranges from zero to 25 feet in thickness and was deposited in
a very low-energy lacustrine environment.

Unit CH. This unit consists primarily of dark gray to blue-gray clay to silty clay with sandy
seams, and is known locally as the blue clay. This unit is found throughout the entire project
study area and is interpreted to be the Terteling Springs Formation. The thickness of the
blue clay in the project area is more than 600 feet, based on soil borings and well drillers’
logs. The surface of the blue clay is dipping and eroded, and the bottom of the blue clay has

not been penetrated within the study area.

Unit Qal. Quaternary-age stream alluvium is primarily comprised of brown to gray, fine to
coarse grained, interbedded sandy material derived from surrounding hillsides and
redeposited in the valley bottoms. Based on drilling information, the alluvium is up to

30 feet thick in some areas of the Goose Creek drainage.

Unit Qaf. This unit is Quaternary-age alluvial fan material, which consists primarily of
medium to coarse sand interbedded with silty fine sand and silt (Othberg, 1992). This
material was re-worked and redeposited from the Tertiary sediments {Pierce Gulch
Formation). This unit was essentially shed from the foothills onto the lower-elevation river
floodplain, and is mapped primarily in the west and southwest portion of the study area in
the vicinity of Old Horseshoe Bend road. Based on drillers’ logs, this material consists of
interbedded, tan- to brown-colored sands, sandy clay, and clay, with occasional interbedded
gravels. The gravels likely represent the alluvial fan materials interfingering with alluvial

terrace gravels.

4.2.2.5 Details of Cross Sections

Nine geologic cross sections were constructed. Cross Sections D-D’, E-E”, F-F', H-H', and J-J’
run north-south. Cross Sections B-B’, C-C’, and G-G’ run east-west. Cross Section A-A’ runs
northeast-southwest. Descriptions of the stratigraphy and geology are shown in the
following text. The bottom liner elevation of the proposed NRC is shown on each of the
following cross sections that cross the NRC footprint.

4.2.2.5.1 Cross Section A-A’

Section Location/Trend. Cross Section A-A’ runs southwest-northeast near the western side
of the proposed NRC (Figure 4-6). This section shows subsurface data in the following: NRC
borings NRB-31, NRB-40, NRB-38, NRB-20A, NRB-16, NRB-25, and NRB- 29; an abandoned
irrigation well at Terteling #2 (T-2); and Test Pit PGC-11.

General Geology. The geology of this section shows fine to coarse sands of the Pierce Gulch
Formation overlying interbedded olive-brown fine sands, silts and clays, and also the blue
clay of the Terteling Springs Formation. The middle part of the section depicts where Goose
Creek has eroded through the formations and the drainage has backfilled with stream
allavium. The underlying blue clay appears to be continuous across the entire section, and is

at least 600 feet thick.

Stratigraphy/Structure. This section illustrates the westward transition from the coarse- _
grained to fine-grained facies of the Pierce Gulch Formation. The surface of the blue clay is
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dominated by a southwesterly dip, dipping more steeply to the southwest between borings
NRB-38 and NRB-40.

Groundwater. The groundwater flows from northeast to southwest. The groundwater surface
appears to be interrupted by a high point in the blue clay in the vicinity of Boring NRB-20A.
Borings NRB-40 and NRB-38 appeared to be dry at the time of drilling and therefore no

monitoring wells were installed in these borings. NRB-31 exhibited low saturated thickness.

4.2.2.5.2 Cross Section B-B’

Section Location/Trend. Cross Section B-B’ runs east-west along the southern side of the
proposed NRC (Figure 4-7). This section shows subsurface data in the following: NRC
borings NRB-31, NRB-18, NRB-15, NRB-14, NRB-12, NRB-8, NRB-6, NRB-5, and NRB-1; Test
Trench 3A; and three representative borings from Sage Acres Subdivision (fohnson,
Thorton, and Caron Wells). NRC borings NRB-5, NRB-8, and NRB-14 were drilled in ridge
tops to evaluate material properties for daily cover. Because these borings did not penetrate
the water table, no monitoring wells were installed.

General Geology. The geology of this section shows a thick sequence of fine-grained to
coarse-grained deltaic sands of the Pierce Gulch Formation overlying interbedded olive-
brown fine sands, silts and clays, and also the blue clay of the Terteling Springs Formation.
The western part of the section, where the domestic wells are drilled, shows the alluvial fan

materials shed from the foothills.

Stratigraphy/Structure. This section illustrates the westward transition from the coarse-
grained to fine-grained facies of the Pierce Gulch Formation between NRB-18 and NRB-31.
This section also shows the inferred westward transition from the fine-grained Pierce Gulch
sands to the interbedded alluvial fan materials, between NRB-31 and the Caron well. The
domestic wells may also include Pierce Gulch formation sediments. Brown clay, which may
be an oxidized portion of the blue clay, was encountered in boring NRB-12. The underlying
blue clay appears to be continuous across the entire section. Because the section line is not
along the true dip of the blue clay, the blue clay appears relatively flat lying across much of
the section. The blue clay dips more steeply to the west-southwest between borings NRB-38

and NRB-40.

Groundwater. The groundwater in the uppermost water-bearing unit flows from northeast to
southwest through the area. Between NRB-1 and NRB-18, the groundwater gradient
appears very flat in this section because the orientation of the section is not-parallel to the
maximum gradient. The groundwater gradient is considerably steeper between borings
NRB-18 and NRB-31, which corresponds with the steeper dip of the blue clay surface. Water
level information is not available for shallow groundwater west of NRB-31. The domestic
wells are all completed within the blue clay, and thus groundwater elevations shown
represent potentiometric heads within the screened portion of the blue clay.

4.2.2.5.3 Cross Section C-C’

Section Location/Trend. Cross Section C-C’ runs east-west to the north of the proposed NRC

(Figure 4-8). This section starts near the eastern property line for the Ada County Landfill, -
continues along the northern margin of the proposed NRC and crosses the foothills into the
Dry Creek drainage at the western end of the section. This section shows subsurface data in
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the following: NRC borings NRB-32, NRB-30, NRB-29, NRB-27, and NRB-24; and a
representative downgradient domestic well (Duckart) in the Maryglenn Subdivision.

General Geology. The geology of this section shows a thick sequence of fine-grained to
coarse-grained deltaic sands of the Pierce Gulch Formation overlying interbedded olive-
brown fine sands, silts and clays, and also the blue clay of the Terteling Springs Formation.
Alluvium is shown at NRB-32 where the section crosses through the Goose Creek drainage.
The underlying blue clay appears to be continuous across the entire section, and is at least
600 feet thick beneath the NRC. Note that well logs for other nearby domestic wells within
the Maryglenn Subdivision (Township 5N, Range 1F, Section 35) indicate the blue clay
member of the Terteling Springs formation is more than 1,000 feet thick west of the Ada
County Landfill Property Boundary (see Appendix E, Driller’s Reports for wells SN1E35_15
and 5N1E35_03).

Stratigraphy/Structure. This section illustrates the westward transition from the coarse-
grained to fine-grained facies of the Pierce Gulch Formation between NRB-29 and NRB-30.
Brown clay, which may be an oxidized portion of the blue clay, was encountered in boring
NRB-29, NRB-27, and NRB-24. The blue clay appears to be continuous across the entire
sectior.. The blue clay appears relatively flat lying across eastern part of this section (NRB-27
to NRB-24); however, the section line is not along the dip of the blue clay. The blue clay dips
more steeply to the west-southwest between borings NRB-27, NRB-30, and NRB-32. The
blue clay appears flat between NRB-32 and the Duckart well because the section bends to
the northwest, and generally follows the strike of the blue clay between these wells.

Groundwater, The groundwater flows from northeast to southwest through the area. The
groundwater gradient appears to dip to the west, with a marked steepening west of NRB-27,
which corresponds with the steeper dip of the blue clay surface. The groundwater gradient
flattens to the west of NRB-32, which corresponds with the flattening dip of the blue clay
surface. The Duckart well is completed within the blue clay and therefore the groundwater
level in this well is the potentiometric head within the screened portion of the blue clay.

4.2.2.5.4 Cross Section D-D’

Section Location/Trend. Cross Section D-D’ runs in a north-south direction through the
middle of the proposed NRC (Figure 4-9), starting just north of the proposed NRC, going
west of the existing HHLF Cell, and ending near Seamans Gulch Road. This section shows
subsurface data in the following borings: NRB-29, NRB-21, NRB-34, NRB-13, and NRB-15;
HHLEF Cell borings B-8, B-2, B-1, B-13, and B-12; methane monitoring well M-3; and former
(abandoned) HHLF production wells E-3, and E-4.

General Geology. The geology of this section shows a thick sequence of fine-grained to
coarse-grained deltaic sands of the Pierce Gulch Formation overlying interbedded olive-
brown fine sands, silts and clays, which overlies the blue clay of the Terteling Springs

Formation. .

Stratigraphy/Structure. This section illustrates the southward trend of the facies of the Pierce
Gulch Formation between NRB-29 and E-3, where the coarse, sandy, near-shore deltaic
deposits transition to finer-grained, off-shore lacustrine deposits. Brown clay was
encountered only in NRB-13. One boring and subsequent well (E-4) was advanced nearly
300 feet into the blue clay; this well encountered one sand seam. Another boring and
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subsequent well (E-3) was advanced nearly one hundred feet into the blue clay; this well
encountered two small sand seams. The blue clay appears to be continuous across the entire
section. Data are insufficient to evaluate the continuity of the deep sandy lenses encountered
in E-3 and E-4 and whether they are connected. The southward dip of the blue clay is
evident in this section.

Groundwater. The groundwater flows from northeast to southwest through the area. The
groundwater gradient appears to dip to the south, with a marked steeping in the gradient to
the south of NRB-15, which corresponds with the steeper dip of the blue clay surface.
Generally the surface of the groundwater mimics the surface of the blue clay contact.

4.22.5.5 Cross Section E-E’

Section Location/Trend. Cross Section E-E’ runs in a north-south direction along the eastern
side of the proposed NRC (Figure 4-10). This section starts near the north Ada County
Landfill property boundary, continues along the eastern part of the proposed NRC,
continues to the east of the HHLF Cell, and terminates near Seamans Gulch road. This
section shows subsurface data in the following: NRC borings NRB-24, NRB-3, NRB-4,
NRB-5, and NRB-6; and HHLF Cell borings B-7, B-10, B-4, and HHLF production well E-1.

General Geology. The geology of this section shows coarse deltaic sands of the Pierce Gulch

- Formation overlying and transitionally interbedded with olive-brown fine sands, silts and
clays. These deposits overlie the blue clay of the Terteling Springs Formation. Fine sands
and silts are generally absent south of NRB-4.

Stratigraphy/Structure. Much of this section is dominated by a thick sequence of deltaic
sands directly overlying the blue clay; the transitional fine sand and silt deposits are
generally absent, except in the northem portion of the section. Borings NRB-3 and NRB-24
encountered relatively thick fine-grained, interbedded lacustrine deposits. The blue clay
appears to be continuous across the entire section. The surface of the blue clay dips
southward along this section.

Groundwater. The groundwater flows from northeast to southwest through the area. The
groundwater gradient is to the south on this section. The groundwater saturated thickness
in the immediate vicinity of the NRC is greatest in boring NRB-4 (54 feet). Borings NRB-4
and NRB-6 could not be advanced to the blue clay because of the loose, saturated sands.

4.2.2.5.6 Cross Section F-F’

Section Location/Trend. Cross Section F-F’ runs in a north-south direction along the west
side of the proposed NRC (Figure 4-11). This section shows subsurface data in the following:
NRC borings NRB-30, NRB-2, NRB-23, and NRB-31. No well was installed in the Qal unit
near NRB-2.

General Geology. The geology of this section shows a thick sequence of fine-grained d(_altaic
to lacustrine sands of the Pierce Gulch Formation overlying the blue clay of the Terteling
Springs Formation.

Stratigraphy/Structure, This section illustrates the fine-grained sandy facies of the Pierce
Gulch Formation to the west of the NRC footprint. The blue clay appears to be continuous
across the entire section. The blue clay dips more steeply to the south between NRB-23 and
INRB-31.
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Groundwater. The groundwater flows from northeast to southwest through the area. The
groundwater gradient appears to mimic the blue clay contact. Saturated thickness is very

small in this area.

4.2.2.5.7 Cross Section G-G’

Section Location/Trend. Cross Sectiort G-G’ runs west to east near the center of the NRC
(Figure 4-12). This section starts near the western Ada County Landfill property line and
runs along the valley of Goose Creek, through the proposed NRC, and terminates near the
eastern Ada County Landfill property line. This section shows subsurface data in the
following: NRC borings NRB-33, NRB-32, NRB-7, NRB-2, NRB-19, NRB-39, NRB-16,
NRB-34, NRB-9, NRB-3, NRB-28; and the deep wells at the Skateboard Park (USGS Well),
Equestrian Park, Terteling #2, and Ada County Sheriff's Shooting Range.

General Geology. The geology of this section shows fjx{e-grai_ned and coarse-grained deltaic
sands of the Pierce Gulch Formation, sandy alluvium of Goose Creek, and interbedded
olive-brown fine sands, silts and clays, all overlying the blue clay of the Terteling Springs

Formaton.

Stratigraphy/Structure. This section illustrates the continuity of the blue clay throughout the
area and its relatively consistent western-trending surface gradient. The eastern portion of
the section shows coarse-grained deltaic sands overlying interbedded fine-grained materials
overlying the blue clay. The center of the section shows how Goose Creek has eroded
through the overlying materials to the blue clay, and the valley has become backfilled with
alluvial sediments. The western portion of the section shows fine sands overlying silts and
brown clays which in tum overlie the blue clay. NRB-33 and the USGS well are located at
the transition between the Pierce Gulch formation and alluvial fan deposits, and probably
penetrate both units. The blue clay surface slopes in a southwesterly direction along this
section with a relatively constant slope angle. The thickness of the blue clay shown'in this
section is more than 600 feet thick at Terteling #2. Note: The Equestrian Well and the USGS
well both penetrated sandy lenses within the blue clay. However, the data are insufficient to
evaluate the continuity of these lenses and whether they are connected.

Groundwater. The groundwatef flows from east to west across the section. The groundwater
gradient varies somewhat on this section. The area along the bottom of the Goose Creek
drainage (wells NRB-16 and NRB-34) exhibits very shallow groundwater conditions; these
correspond with mapped wetland areas. The saturated thickness varies across the site with
the greatest saturated thickness occurring in upgradient well NRB-28. Monitoring well
INRB-33 is dry. It appears that the groundwater table is lower in elevation than this well.

4.2.2.5.8 Cross Section H-H’

Section Location/Trend. Cross Section H-H' runs north-south /southwest along the western
side of the proposed NRC to the Dry Creek Cemetery (Figure 4-13). This section shows
subsurface data in the following: NRC borings NRB-17, NRB-37, NRB-18; HHLF cell borings
B-16, B-40, and B-41; and the deep water supply wells at Terteling #2 and the Dry Creek

Cemetery.
General Geology. The geology of this section shows fine-grained and coarse-grained deltaic

sands of the Pierce Gulch Formation, sandy alluvium of Goose Creek, and interbedded
olive-brown fine sands, silts and clays, alt overlying the blue clay of the Terteling Springs
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Formation. The southern part of the section shows inferred alluvial fan deposits in the
vicinity of Dry Creek Cemetery.

Stratigraphy/Structure. This section illustrates the southward transition from deltaic deposits
to lacustrine deposits. The northern portion of this section is dominated by a thick sequence
of coarse-grained deltaic sands directly overlying the blue clay. The transitional fine sand
and silt deposits are absent in Borings NRB-18, NRB-37, and NRB-17. In contrast, HE{LF Cell
borings B-16, B-40, and B-41 encountered relatively thick fine-grained interbedded depos-lts.
The blue clay appears to be continuous across the entire section and is at least 600 feet thick
in the vicinity of Terteling #2. The sutface of the blue clay dips to the south, with a steeper
dip between NRB-18 and B-16. The Dry Creek well is completed near the transition between
the foothills and the Boise River floodplain. Sediments in the upper 100 feet of this well are
interpreted to be alluvial fan materials with interbedded fluvial gravels.

Groundwater. The groundwater flows from northeast to southwest through the area. Ttlle
groundwater gradient appears to dip to the south, with a marked steeping in the gradient to
the west south of NRB-18, which corresponds with the steeper dip of the blue clay surface.
Generally the surface of the groundwater mimics the blue clay contact. The Dry Creek
Cemetery well is completed above and within the blue clay.

4.2,2,5.9 Cross Section /-I’

Section Location/Trend. Cross Section I-I' runs north-south along the eastern side of the
proposed NRC (Figure 4-14). This section shows subsurface data in the following: NRC
borings NRB-28 and NRB-1; and deep wells for Ketner and Terteling #4.

General Geology. The geology of this section shows fine-grained and coarse-gra%ned deltaic
sands of the Pierce Gulch Formation and interbedded olive-brown fine sands, silts and
clays, all overlying the blue clay of the Terteling Springs Formation.

Stratigraphy/Structure. The northern portion of this section is dominated by a thick sequence
of coarse sands overlying the transitional fine sand and silt deposits overlying blue clay. In
contrast, the Ketner and Terteling #4 borings encountered relatively thick fine sand deposits
and not the transitional fine sand and silt bedding. The blue clay appears to be continuous
across the entire section and dips to the south.

Groundwater. The groundwater flows from northeast to southwest through the area. The .
groundwater gradient is to the south on this section. The groundwater saturated thickness is
greatest in boring NRB-28—more so than in other parts of the study area.

4.2.3 North Ravine Cell Fault investigation

The original drilling program at NRC boreholes NRB-1 through NRB-35 suggested that a
fault was possible in the area immediately west of the footprint of the NRC. The presence of
a fault was suspected in this area based on the following;

* Alateral change in Pierce Gulch lithology (coarse sand to fine sand) was observed
during initial drilling and geologic mapping of the area

e A north-trending, west-sloping linear feature in the blue clay was observed to underlie
the lithology change in the Pierce Gulch
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Consequently, additional drilling and exploratory trenching were conducted in this area to
determine if a fault offset is present in the blue clay and overlying deposits. If the fault offset
is present, data from the drilling and trenching were used to determine whether the fault
offsets Holocene deposits. The results of the additional drilling and exploratory trenching

programs are discussed below.

4.2.3.1 Additional Drilling Results

Based on the blue clay contours generated using data from existing borings, a linear north-
trending structural feature appeared to be present in the surface of the blue clay just west of
the NRC footprint. This linear feature was initially identified by NRC borings NRB-18,
NRB-31, NRB-20A and appeared to extend northward from the vicinity of the HHLF Cell
groundwater remediation area. To more clearly define the blue clay structure and this linear
feature, five additional boreholes (NRB-23, NRB-37, NRB-38, NRB-39, and NRB-40) were
advanced west of the NRC footprint in July 2004 as shown in Figure 4-2. Borings NRB-38
and NRB-40 were drilled betweenrt NRB-31 and NRB-20A to better define the slope of the
blue clay; NRB-36 was drilled on the north side of Goose Creek to determine if the linear
feature extended to the north side of Goose Creek; NRB-23 was drilled south of Goose Creek
betweent NRB-40 and NRB-36; and NRB-38 was drilled between NRB-18 and NRB-20A to
determine if the high point in the blue clay in the vicinity of NRB-20A extends southward.

The additional data points indicated that the north-trending linear feature does not continue
north of Goose Creek, and appears to fade out between NRB-23 and NRB-40. The blue clay
surface contours in this vicinity are irregular, but show a general west to southwest slope.
The irregularity of the blue clay may be the result of faulting and folding during past
tectonic activity, erosion of the blue clay surface prior to deposition of younger sediments
on the blue clay surface, or downwarping resulting from sediment loading,

In conclusion, the additional drilling did not positively identify a fault trace. The linear
feature under investigation was determined to fade out or bend to the northwest on the
south side of Goose Creek. The more closely-spaced borings enabled revision of the blue
clay contours and show that the surface of the blue clay is irregular but in general west- to
southwest-dipping.

4.2.3.2 Exploratory Trenching

Exploratory trenches were excavated to evaluate the nature of the lateral change in Pierce
Gulch lithology (the contact between the coarse sands (Unit SW) and fine sands (Unit SP))
west of the NRC footprint. Specifically, the purpose of the trenches was to determine if the
contact between these units is depositional or a fault contact, and if it is a fault contact,
determine if there is evidence of Holocene activity.

The location of the trenches were based on available soil boring and field reconnaissance
data. Borings NRB-8, NRB-26, and NRB-37 showed predominantly coarse deltaic sands
(Unit SW) overlying blue clay. West of these, borings NRB-28, NRB-30, and NRB-31 showed
fine sands (Unit SP) overlying the blue clay. Field recormaissance mapping also revealed a
similar change in the surface stratigraphy of the area. Exposures of the contact were poor,
but by digging for contacts, examining exposures along road cuts, and inspecting “cuttings”
from badger burrows, field personnel determined that the contact was likely to be located
along the ridge immediately west of borings NRB-18 and NRB-37.
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Five trenches and four test pits were excavated in the ridge and adjacent slopes to observe
stratigraphic relationships in the near-surface sediments. Figure 4-15 shows the locations of
the trenches. Figures 4-16 through 4-20 show detailed maps of the trench walls that exposed
conclusive stratigraphic relationships. Logs of the test trenches and test pits that revealed no
conclusive stratigraphic relationships are included in Appendix G. The following is a
summary of the trench findings.

Trench 1A and 1B. Trench 1A was excavated from west to east, and exposed white, west-
dipping, very fine sandy silt (Unit SP) overlain by brown, cross-bedded fluvial sands and
gravels. The coarse sand unit (Unit SW) was not encountered in this trench. Contacts
between the exposed units were depositional. No fault contacts were observed. A detailed
map of Trench 1A was not prepared because the contact between SP and SW was not
exposed. A log of the north wall is included in Appendix G.

Trench 1B exposed west-dipping coarse, deltaic sand beds (Unit SW) at its eastern end and
west-dipping interbedded, laminated sands and silts (Unit SP) at its western end. The
surficial soil horizon followed the present ground surface, which truncated the dipping
beds. Throughout the middle of the trench was a large alluvial channel fill deposit of
massive clayey sand with occasional rounded gravel. Unfortunately, this channel-fill
deposit obscured the contact between Units SW and SP and the actual contact could not be
observed. However, no fault offset was seen within the channel-fill deposit and no surface
offset was present that would indicate the presence of a Holocene fault. Figure 4-16 shows a
detailed map of the western end of the north wall of Trench 1B.

Trench 2. Trench 2 was excavated in the western side of the ridge. This trench exposed west-
dipping fine silty sands to sandy silts (Unit SP) overlying medium- to coarse-grained, cross-
bedded, fluvial sands (Unit SW). The contact between the units was depositional. The
surficial soil horizon followed the present ground surface. No fault contacts or offsets were
observed. Figure 4-17 shows a detailed map of the north wall of Trench 2.

Trench 3A. Trench 3A exposed west-dipping beds that included cross-bedded, medium- to
coarse-grained sands (Unit SW), laminated silty sands to sandy silts (Unit SP), and massive
sands and clayey sands deposited in alluvial channel fills. The surficial topsoil followed the
present ground surface and truncated the dipping beds. The contact between the coarse
sands and fine sand was depositional. No fault contacts were observed. Figure 4-18 shows a
detailed map of the south wall of Trench 3A.

Test Pits 3B, 3C, and 3D. Test pits 38, 3C, and 3D were excavated in a line to the west of Trench
3A in an attempt to reveal stratigraphic units that might show the contact between the coarse
sands and fine sands. These pits were excavated between 9 and 14 feet in depth and exposed
massive brown silty sands to clayey sands, with no easily recognizable stratigraphy. In contrast
with other trenches which showed west-dipping white to yellow sands in depositional contact,
these pits did not show conclusive stratigraphic relationships. No fault contacts or surface
offsets were observed in these trenches. These pits were not mapped in detail because of a lack
of recognizable stratigraphy; logs of these trenches are included in Appendix G.

Trench 4A and 4B. Trench 4A was excavated in the east-facing slope west of the ridge where
the other trenches were excavated to evaluate whether the sediments farther to the west
consisted of fine-grained sands (Unit SP), or if the sediments gradually transitioned
westward from Unit SP and SW. In addition, because this trench was excavated along an
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east-facing slope underlain by west-dipping beds, and therefore a thicker stratigraphic
section could be exposed without digging an excessively deep trench.

Trench 4A exposed west-dipping, interbedded, laminar white sands and silts with orange
oxidized seams. In addition, two high-angle, down-to-the-west dip-slip faults were
observed offsetting the beds. Fault 1 (see trench log) has several splays and offsets a silt bed.
The offset on this fault is approximately 2 feet. This fault trends approximately 11 degrees
north and dips 85 degrees west. Fault 2 is north-trending, and offsets thick sandy beds. No
marker beds were present to measure the fault offset. Both faults become unrecognizable
near the surface and do not offset the surface or the surficial soil horizon. Figure 4-19 shows
a detailed map of the north wall of Trench 4A.

In order to examine Fault 1 in detail and closely evaluate its near-surface characteristics, a
second shallow trench (Trench 4B) was excavated along the strike of the fault immediately
north of Trench 4A. The general fault trace revealed in this trench was steep and had several
splays, which is commeon in faults. The trace of the fault in this trench offsets sandy beds

and upon detailed examination, the fault trace does not offset surface soils or the ground
surface. The sand in the fault zone is sheared and very loose, therefore rootlets have grown
in the fault zone and animals have burrowed in between the fault traces. The fault planes
themselves were slightly cemented, most likely with calcium carbonate. This cementation
occurs as a result of fluid movement along the fault traces. Figure 4-20 shows a detailed map

of the south wall of Trench 4B,

The faults observed in trenches 4A and 4B are inferred to be pre-Holocene based on the
following geologic evidence:

1. Lack of offset of surficial soils—a Holocene fault would offset surface soils formed on
the slope.

2. Lack of a surface scarp—when an active fault ruptures the ground surface, a distinctive
linear scarp is formed. Studies performed on age-dating scarps indicated that it can
require tens of thousands of years to degrade and erode a scarp (Nash, 1980).

3. The existing ridge-and-ravine landscape evolved after the last movement of this fault,
and the present topography has been stable long enough for surface soils to form on the
present landscape.

These fauls likely formed during pre-Holocene tectonic movements or as a result of soft-
sediment deformation and stress relief of the lacustrine and fluvial deposits. Numerous other
small fault offsets have been observed and mapped in the Boise Foothills and around the existing
HHLF Cell, and likely many more exist that have never been observed. None of these faults are
considered active or have been mapped as active (see Holocene Faulting discussion in Section 5.4).

4.2.4 Surface Evapotranspiration (ET) Soils Analytical Tests

Three composite samples were created by blending individual topsoil samples collected
from 10 test pits at the NRC site (Figure 3-3). These composite samples, representing the
range of topsoil types observed across the NRC site, were tested in the laboratory for
compaction characteristics, gradation analysis, Atterberg Limits, moisture characteristics,
bulk density, porosity, water retention and unsaturated flow parameters, fertility, and
hydraulic conductivity. The results of these tests are presented below.
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4.2.4.1 Compaction Characteristics

The laboratory performed compaction testing on the three composite topsoil samples. The )
testing was performed in accordance with ASTM D1557, Laboratory Compaction :
Characteristics of Soil Using Modified Effort (56,000 ft-Ibf/ft3(2,700 kN-m/m3)), sometimes called

the modified Proctor test, to determine the relationship between gravimetric moisture

content and dry bulk density of the soils using a specified compaction effort. Copies of the

laboratory reports for these tests are presented in Appendix F. Table 4-5 presents the

maximum dry density and the optimum moisture content for each sample.

TABLE 4-§
Moisture-Density Relationships

Maximum Dry Density* Optimum Moisture Content

Sample ID Description (pcf) (%)
Topsoil Composite 1 Sandy clay (SC) 128.0 8.0
Topscil Composite 2 Sandy lean clay (GL) 125.0 10.5
Topsoil Composite 3 Sandy lean clay (CL) 117.5 12.5

*ASTM D1557 in pounds per cubic foot

4.2.4.2 Gradation Analysis

The testing laboratory performed gradation analyses on the three composite samples. The
analytical method used followed ASTM D422, Standard Test Method for Particle-Size Analysis of
Soils. Copies of the laboratory reports for these tests are presented in Appendix F. Table 4-6
summarizes the percent fines and percent fines plus fine sand of the composite samples.

TABLE 4- )
Percent Passing 200 Mesh Sieve {Fines) and 60 Mesh Sieve {Percent Fines plus Fine Sand)
Percent Passing Percent Passing

Sample ID Description No. 60 Sieve No..200 Sieve
Topsoil Composite 1 Sandy clay {SC) 49.7 41.2
Topsoil Compaosite 2 Sandy lean clay (CL) 59.9 51.1
Topsoit Composite 3 Sandy lean clay (CL) 61.2 53.3
4.2.4.3 Atterberg Limits

The testing laboratory performed Atterberg Limit analyses on the three composite samples.
The analytical method used followed ASTM D4318, Ligquid Limit, Plastic Limit, and Plasticity

Index of Soils. This method analyzes the liquid limit and plastic limit of the samples. Copies

of the laboratory reports for these tests are presented in Appendix E. Table 4-7 summarizes
the results of these analyses.

TABLE 4-7
Afterberg Limits

Sample 1D Description Liquid Limit Plasticity Index Plastic Limit
Topsoil Composite 1 Sandy clay (SC) 26 17 8
Topsoil Gomposite 2 Sandy lean clay {CL) 31 18 13
Topsoil Composite 3 Sandy lean clay (CL) 35 15 20

4.54 BOI050450001.00C/KM



















































































































































































































































DEPARTMENT OF THE ARMAY
WALLA WALLA DISTRICT, CORPS OF ENGINEERS
201 NORTH THIRD AVENUE
REPLY TO WALLA WALLA, WASHINGTON 993621876

ATTENTION CF
July 20. 2004

Regulatory Division
gulatory

SUBJECT: N'WW No. 042100102

Mr. Dave Logan

Ada County

630 Main Strest

Boise, Idaho 83702-3960

Dear Mr. Logan:

Our approved jurisdictional determination indicates that the North Ravine Cell project area
for your proposed expansion of the Hidden Hollow Sanitary Land Fill in Ada County, Idaho does
not confain waters of the United States that are regulated under Section 404 of the Clean Water
Act. The boundary of your project is shown on Figure 2 of vour wetland delineation report
entitied “Ada County Hidden Hollow Sanitary Landfill Expansion Project”, June 2004. This
Jurisdictional determination is valid for a period of 5 years from the date of this letter unless new
information warrants revision of the determination before the expiration date.

We are enclosing an appeals form that explains the options you have if you do not agree
with this approved jurisdictional determination. If you decide 1o appeal this determination, you
need to send the form to the Division Engineer, Northwestern Division, so that he receives it
within 60 days of this letter. If you have new information you want us to consider, you may send
it to the Regulatory Division, Waila Walla District, at the letterhead address before you file the

appeal.

[f you have any questions, piease contact Mr. Gregory Martinez at 208-343-2154, A copy of
this letier is being sent to Mr. John Olson, Envirommentai Protection Agency, idaho Operations
Office, 1435 North Orchard Street, Boise, Idaho 83706; and Mr. Denny Mengei, CH2MHili, 700

Clearwater Lane, Boise, Idaho §3712.

Sincerely,

- "; Y —,
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A WD Dol e e
W [
~

A. Bradley Daly
Chief, Regulatory Division
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Introduction

The delineation area is approximately 12 acres and encompasses a short 390-foot reach of the upper
portion of a ravine called North Ravine, by landfill operators. The feature is unnamed on the USGS
topographic map. The project vicinity map is Figure 1. The feature map is Figure 2.

Purpose

The purpose of this report is to delineate jurisdictional Waters of the United States (which includes
wetland) as defined by the Clean Water Act and regulated by the U.S. Army Corps of Engineers for
the discharge of fill. This delineation utilizes the Regional Supplement to the Corps of Engineers
Wetland Delineation Manual Arid West Region (U.S. Army Corps of Engineers, 2008).

Evaluators

Karl Gebhardt - Hydrologist and Environmental Engineer. He has conducted water quality and
wetland research, and has instructed courses on wetland hydrology throughout the western United
States and has authored a number of technical publications on wetland management and
classification. He has taken classes in wetland soil and soil-water physics and has worked closely
with professional soil scientists, wetland ecologists, and botanists in the development of the Bureau
of Land Management’s Proper Functioning Condition procedures which he is an author.

Joyce Gebhardt - Certified Wildlife Biologist. She has completed the Interagency Wetland
Delineation Training Course, and has worked on a number of wetland delineations in the Boise River
system. She was a member of the team that conducted the Boise River Fish and Wildlife Study
{Resource Systems, Inc. 1983) that served as the basis for the Boise River Plan.

Features and Concerns

The delineation area is approximately 12 acres (< 0.2 square miles) and encompasses a short 390-foot
reach of the upper portion of a ravine called North Ravine, by landfill operators. The feature is
unnamed on the USGS topographic map. The area is rangeland and is currently part of the Ada
County Sanitary Landfill. Much of the site has been previously graded. The road currently blocks
the ravine and as a result, no runoff moves downstream towards Goose Creek. This fact alone is
probably sufficient to remove the area from consideration as a jurisdictional Water of the United
States.

Methods

The routine determination described in Environmental Laboratory (1987) as modified by the U.S.
Corps of Engineers (2008) was generally followed. The Ada County Soil Survey (Soil Conservation



Service 1980) was used to obtain general soil mapping boundaries.
Findings
Climate - Average annual precipitation in the area is about 12 inches, of which about 70 percent falls

during the non-growing season resulting in the desert environment. The growing season is
considered the end of April to early October (SCS, 1980).

WETS Staticn : BOISE WSFC AIRPORT, ID1022 Creation Date: 01/07/2003
Latitude: 4334 Longitude: 11613 Elevation: 02840
State FIPS/County{FIPS): 16001 County Name: Ada
Start yr. - 1971 End yr. - 2000
_________________________________________________________________________ i
| Temperature | Precipitation |
i {Degrees F.) | {Inches) |
- e fmm—— e |
i I I | I 30% chance lavg | |
I I I | | will have I# of| avg |
J o v s e e R | ————--- | it jdays| totall
Month I avg | avg | avg | avg 1| less | more lw/.1l]| snow |
I daily | daily | | i than | than | or] fall j
i max | min | | H | |more| |
_________________________________________________________________________ |
January H 37.0 | 22.3 | 29.6 | 1.39 ) 1.00 | 1.75 | 4 | 4.9 |
February i 44.8 | 27.7 | 36.2 | 1.14 | 0.71 | 1.35 4 4 i 3.3 |
March i 53.8B | 32.7 | 43.2 | 1.42 | 0.88 | 1.82 t 514 1.5 |
April i62.1 | 37.8 | 49.9 | 1.27 | 0.85 | 1.59 y 4 | 0.3 ]
May i 71.1 1 44.5 | 57.8 | 1.27 | 0.59 | 1.55 | 23| 0.1 |
June { 80.9 | 51.7 | #606.3 | 0.74 | 0.34 | 0.87 | 21 0.0
July i 89.92 | 57.6 | 73.8 | 0.39 | 0.09 | 0.45 | 1 | 0.0 |
August { 88.8B | 57.2 | 73.0 | 0.30 | 0.06 | 0.29 | 0 1 0.0 |
September | 77.8 | 48.7 | 63.3 | 0.76 | 0.21 ¢ 1.08 | 2 | 0.0 |
Qctober i 64.9 | 39.1 | 52.0 | 0.76 | 0.37 ¢ p.98 y 2 | 0.1 |
November | 48.0 | 30.3 | 39.1 i 1.38 | 0.92 | 1.76 | 51 2.9 |
December | 37.6 | 22.3 | 30.0 i 1.38 | 0.73 | 1.84 | 4 % 6.5 |
"""""""""" e Bl e Mttt Tl K hehindl At Rttt
—————————— el e B Bl el ettt bl Bt Rt
Annual | -~-~--- | ————— | ————- j —————= | 10.76 { 13.35 | -— | —-——— |
—————————— B e B el e [ ettt et bl et
Average | 63.0 | 39.3 | 51.2 | -—-—-- | ———=—= | ———— [ == | ===
—————————— R R el e e e bkl Bttt Bt
Total o j | ——=—= ] 12.19 | ====-= | —————w } 36 | 19.5 |
! !

Source: http://www.wcc.nres.usda.gov/ftpref/support/climate/wetlands/id/16001. txt
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June 30, 2014

My, C. Llovd Mahaftey
Chatrman and CEQ
Pynamis Fnerey. LLC
£42 Winding Creelk Drive
Fagle. D 83616

RE:  Landfll Waste W Fnergy Projodt
Denr M. Mahaffey:

The Board of Ada County Commmissioners provides this preliinary conmmitment 1o grant &
franchise w Dynamis Energy, LLC {the “Tranchisee) for the purpose of conducting a 250 ton per
day wasic 10 enerey operation (the “Franchise™) at the Hidden Hollow Saniary Landiill, The
material business terms are outhined helow.

1. Ada County will grant Franchisee a fTve-vear noneexclusive right o divert 254 tons of
wasie (rom the North Raving Cell tor the pupases of operating a swaste W energy plant
(the “Facility™) upon mumally agrecable wrims,

{2

Ada County and Franchisee may renew the Franchise conlemplated herein af such times
and on such terms as ey may fd (o be mnsally bepeficial and in complianee with
applicable statutes, codes, faws, rules and regolations.

-

3, Ada County will lTease Franchisee a sile locaied in the Ada Cowmly Rencwable
lechnology Industrial Complex of sulficient size 10 operate the Facility for twenty (20)
vears at the rate of §1 per vear {the “Tease™ an a forms setisfactory to the Board of Ada
County Clomimissioners.

4. Ada County will pravide wyy woste dres Jdelivered o the Hidden Hollow Samitary
Lund(il to VFranchisee at no cost w Franchisee dusing the termy of the Franchise.
I'ranchisee may charge a tippmyg fee not to exceed $5.00 per tire. Further negotiations on
the mechanism to accomplish this soal wilf be conducted m good [aith,

Ada County will accept ash by-products from the Iaciiity ai no charge 1w Franchisee on
condition tat such by-product meets or exceeds any applicable regulatory requiremernts.
I'ranchisee will be responsibie For transporiniion cosis.

A

A mmnsomrcocarnenticorres pondesve 2HHA yommis felber of comndng
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AGREEMENT N0..Z38.3

FRANCHISE AGREEMENT
) BETWEEN ADA COUNTY AND DYNAMIS ENERGY, LLC

HIDDEN HOLLOW WASTE TO ENERGY PROJECT

PROJECT NO.



LANDFILL WASTE TO ENERGY FRANCHISE AGREEMENT

THIS FRANCHISE AGREEMENT, dated as of this Jﬁ‘ day of OOU o,
2011 ("Franchise Agreement"), is by and between Dynamis Energy LLC, an Idaho limited
liability company (the “Franchisee”), and Ada County, Idaho, a duly organized and existing
county under the laws and constitution of the State of Idaho(the “County™).

RECITALS AND FINDINGS

A. County owns and operates County’s Facility at which County collects, places,
compresses, and covers Municipal Solid Waste.

B. County provided an opportunity to the private sector to provide new technologies
applicable to recycling, waste reduction and energy production from Municipal Solid
Waste and to that end solicited and received proposals.

C. Franchisee submitted a proposal to design, construct, operate, and maintain a waste to
energy facility located at County’s Facility, which was accepted by County.

D. The Board determined to enter into negotiations with Franchisee, which has resulted
in this Franchise Agreement.

E. As part of that negotiation the Board determined to pay Franchisee to design a waste
to energy facility, which design, rights, and intellectual property the County would
own, subject to purchase by Franchisee.

F. During the period of this Franchise Agreement Franchisee has agreed to take a
minimum average of 408 tons of Municipal Solid Waste per calendar day delivered to
its waste to energy facility at no charge to County for the purpose of securing a long-
term supply of fuel for electric power generation. .County and Franchisee have agreed
that Franchisee may be allowed to take more.

G. Franchisee has made arrangements and will be responsible for constructing,
operating, and maintaining the waste to energy facility.

H. The Board has determined that significant benefits to all Ada County residents can be
obtained if the amount of waste being accepted and compacted in its landfills can be
reduced and a steady electric power supply provided.

I. County and Franchisee have mutually agreed that Franchisee’s Facilities will fit upon
and shall be located on the Premises.

LANDFILL WASTE TO ENERGY FRANCHISE AGREEMENT - 1
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IN WITNESS WHEREOF, the parties hereto have caused this Franchise Agreement to be
executed by their duly authorized undersigned officers as of the date first set forth above.

Board of Ada County Commissioners

By:

By:
Sharon M. Ullman, Commissioner

b  Operoaed 2R

Vembn L. Bisterfeldt, Commissioner

ATTEST:

DY

Christojpﬁer/D. RichyAda County Clerk
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FRANCHISEE -~ DYNAMIS ENERGY, LLC

lo- 28-4 By: ﬁl/\/

Date executed Title: C,A:fﬂ}mm;’ & D
Address: 2 L Puesicd ‘D'-; Sands 45D

STATEOQOFIDAHO )
) ss.
County of Ada )

On this f] E day of Oe)che,Y 2()_|r before me, a Notary Public, personally appeared

vpef STk i Lmown or identified to me to be the  £Fo
of the lumted liability company that executed the instrument or the person who executed the

instrument on behalf of said company, and acknowledged to me that such cornpany executed the
same.
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