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TG ENGINEERS, PC

The following is provided as an introduction to the Layon Landfill Permit
Application.

1.0 _ INTRODUCTION

The Layon Municipal Solid Waste Landfill is designed for the disposal of
municipal solid waste according to the requirements of the Guam Environmental
Protection Agency (GEPA) as set forth in its Solid Waste Disposal Rules and
Regulations (SWDRR).

2.0 PERMIT APPLICATION DOCUMENTS

The project submittal documents include the following Drawing Set and
Document Books, plus other relevant documents that have been previously
submitted. . Note the book section titles are self explanatory to indicate where
specific design requirements are included.

Drawing Set.— Entrance Area Facilities and Cells #1 and #2

Book 1
» Technical Specifications, Divisions 1 — 16
Book 2
> Design Narrative
> Appendix A — Drawings
> Appendix B — Surface Water Drainage System Calculations
> Appendix C — Landfill Gas Master Plan
> Appendix D — Entrance Area Civil Engineering Calculations
> Appendix E1 — Structural Calculations
> Appendix E2 — Mechanical Calculations
> Appendix E3 - Electrical Calculations -
» Appendix F — Earthwork-and Airspace Calculations
> Appendix G — Leachate Collection and Removal System Design
> Appendix H — Subdrain Design
Book 3A

> Geotechnical Report, Feb 2006
» Supplementary Geotechnical Laboratory Test Results
> Site-Specific Groundwater Monitoring Plan

PHONE: (671) 647-0808 » FAX: (671) 647-0886
EMAIL: torg@tg-engr.com
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Book 3B
- > Stability Analysis Review
> Shake Acceleration and Output Files, 06g
> Shake Acceleration and Output Files, 07g

Book 4
> Operations Plan
> Closure and Post-Closure Plan

Book 5
» Guam EPA Solid Waste Management Facility Permit Application, for
Landfill '

Documents previously submitted that are referenced herein include the following.
> Final Integrated Hydrogeologic Assessment, submitted November 26,
2008 to Guam EPA '

3.0 SITE SELECTION AND LOCATION RESTRICTIONS

On February 11, 2004, the Government of Guam (Guam Department of Public
Works and Guam Environmental Protection Agency) entered into a Consent
Decree (Civil Case No. 02-00022) with the United States of America (U. S.
Environmental Protection Agency with the U. S. Department of Justice) in the U.
S. District Court, Territory of Guam. The Consent decree is a settlement
agreement to resolve issues related to the unauthorized discharge of pollutants
from the Ordot Dump into the Lonfit River. The historical and continuing
discharge of pollutants to the Lonfit River is a violation of the Clean Water Act

(CWA).

The Consent Decree provides a schedule that the Government of Guam has
agreed to follow in completing specific tasks to comect the CWA violation.
Theses tasks include the siting, design, construction and operations of a new
municipal solid waste landfill facility (MSWLF) that is fully compliant with Subtitle
D and the Federal Resource Conservation and Recovery act (RCRA).

The Government of Guam, Department of Public Works in association with the
Guam Environmental Protection Agency conducted a preliminary site suitability
screening study which used the Municipal Solid Waste Landfill Location
Restrictions specified in the Guam Solid Waste Disposal Rules and Regulations
in addition to considerations for engineering, hydrogeology and environmental
land use evaluations to identify three (3) candidate landfill locations. The
screening study report, entitled, “Preliminary Landfill Site Suitability Report” was
published in March 2004.

The Site Selection Study for siting the new permitted landfill on Guam was
completed in 2004 — 2005 and summarized in the, “Final Site Selection Report”,
dated March 14, 2005.
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The purpose of this section is to serve as the required notification, per GEPA, in
compliance with subsections of Article 2, Chapter 23, Division 4 of Title 22,
GARR. '

In Article 2 - Location Restrictions of Chapter 23, Division 4, Title 22, GARR of
the Rules and Regulations for the Guam Environmental Protection Agency
(GEPA) Solid Waste Disposal (or simply SWDRR)- there are 6 subsections;

§23205 Seismic Impact Zones and
§23206 Unstable Areas

1. §23201 Airport Safety,
2. §23202 Floodplains,
3. §23203 Wetlands,

4. §23204 Fault Areas,
5.

6.

Pages 12-32 of the Final Site Selection Report are attached for a more detailed
summary of the site selection criteria. Further review of site selection criteria and
findings can be reviewed in the Final Site Selection Report.

3.1 Airport Safety

“A preferred sanitary landfill site would not impact local airports including bird
hazards to aircraft. The site must be at least 10,000-ft from any airport runway
for turbojet aircraft and at least 5,000-ft from any airport runway used for only
piston type aircraft. In addition, according to FAA Advisory Circular No.

150/5200-34, a new municipal solid waste landfill facility and certain categories
of airports must have a 6-mile minimum separation.

The Layon Landfill site has approximately a 12-mile separation from the Guam
International Airport runways.”

3.2 Floodplains
“A preferred sanitary landfill site would not be located in a designated floodplain.

The Layon Landfill site is not designated as a floodplain by the Flood Insurance
Rate Maps prepared by the Federal Emergency Management Agency.”

3.3 Wetlands

“A preferred sanitary landfill site would not impact designated wetland areas or
the effect could be easily mitigated.

The National Wetlands Inventory (NWI) maps (US Fish & Wildlife Service, 1983)

were used for the initial wetland mapping at the Layon Landfill site. Actual
wetland delineation work was completed at the site with the Environmental
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Impact Statement and the landfill footprint was adjusted to avoid encroachment
into wetlands.”

3.4 Fault Areas

“A preferred sanitary landfill site would not be located on or close by to any active
faults.

The Umatac Formation is transected by numerous high angle and normal faults
and lineaments of uncertain age and displacement. Modem day faulting is not
evident at Dandan. Most of the visible displacements were probably due to post
depositional adjustments.”

3.5 Seismic Impact Zones
“A preferred sanitary landfill site would not be located in a Seismic Impact Zone.
The entire island of Guam is within a Seismic Impact Zone.”

The design includes a stability analysis to confirm that minimum static factors of
safety for the liner / waste mass system and liner / drainage system are
appropriate. Maximum permanent deformation due to the design seismic event
is within the allowable limits.

3.6 . Unstable Areas

“A preferred sanitary landfill site would not be located over unstable areas. This
could include collapsing soils, steep slopes, cavernous or karst terrain.

Karst terrain is not present in the volcanic geology underlying the site. The soils
encountered are not collapsible. The terrain is generally gently rolling. However,
there are some steep erosion gullies in the area of the landfill footprint. These
areas will require re-grading. None of these areas pose a stability concem with
proper control of earthwork construction.”

3.7 Hydrogeology

“A preferred sanitary landfill site would have a deep water table and thick low
permeable deposits with a confining layer over any water bearing zone.

The general groundwater surface mirrors the topography and is located in the
surficial alluvial or residual soils overlying the bedrock below the site. The
groundwater system below the site is an unconfined system. The site
investigations indicate the depth to groundwater surface varies from the ground
surface in low lying stream beds to over twenty feet in the higher elevations of
the badlands and Ugum Ridge. There are further seasonal variations in depth to
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groundwater that were observed during the hydrogeology field work completed
for the project. The preferred hydrogeologic conditions of a deep water table and
thick, low permeability deposits with a confining layer over any water-bearing
zone cannot be found anywhere in the Dandan region.”

Detailed information on hydrogeology of the site was gathered from fieldwork,
modeling and reports completed in 2-phases.

Phase 1 (2005) — Amehr, Inc., as the lead for hydrogeology
Phase 2 (2007) — AMEC GeoMatrix as the lead for hydrogeology

The current design is based on the Final Integrated Hydrogeologic Assessment
(dated 11/26/2008) by AMEC GeoMatrix. The report contains the following
sections.

4.0 OPERATING CRITERIA

Layon Landfill proposes to be permitted for disposal of non-hazardous municipal
solid waste (MSW). MSW will be received from residential, commercial and
industrial sources. Layon Landfill also proposes to be permitted to receive for
disposal certain non-hazardous wastes managed under special operating
procedures.

The following waste generation and waste stream processing scenario shows the
range of possible and reasonable target 30-year cumulative volumes that were
selected by the Department of Public Works and used for sizing the landfill.

» Nominal Source Reduction at 2 percent

> Generation Rate based on 20 percent over the national average, or
5.29 pcd

» 30-year cumulative volume = 14,019,081 cubic yards

The site is projected to begin operations in 2010 with waste volumes at an
annual rate of approximately 152,000 tons per year, which is equivalent to
approximately 485 tons per day on a 6 day/week basis. Total capacity of the site
is estimated at 9,485,276 tons of waste which equals approximately
15,809,000cubic yards of waste. The total capacity exceeds the design
requirement by approximately 12 percent.

The Operations Plan is included in Book 4 of the application submittal.

5.0 DESIGN CRITERIA
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The design criteria are included in the Design Narrative in Book 2 of the

application submittal. A brief introduction is provided for the major facilities and
components as follows. '

5.1 Landfill Access

The access corridor includes the access road and utility rights-of-way. The
access to the facility would be controlled to prevent unauthorized disposal of
restricted material, dumping and scavenging (rule 23308).

5.2  Office and Maintenance Facilities

The MSWLF includes office and maintenance facilities to provide the supporting
infrastructure and recordkeeping (rule 23312). : :

5.3 Stormwater Runoff Control

- The MSWLF includes stormwater run-on and run-off control systems (rule

23309). Onsite stormwater retention ponds are provided to accommodate
stormwater runoff and provide controlled release to the adjacent streams.

Stormwater run-on has only limited potential and is accommodated by the design
for the Layon site due to the topography at the site.

5.4 Liner Requirements

The fundamental design criteria for municipal solid waste landfills are generally
set forth in rule 23401. ' :

The liner system selected for the facility provides double liner and leachate
collection systems and exceeds Guam and federal design requirements for
environmental protection.

9.5  Leachate Collection, Transport and Treatment

The landfill must have a leachate collection and removal system (LCRS)
designed and constructed to maintain a maximum of 30 centimeters
(approximately 12 inches) of leachate above the liner system (rule 23401 ).

The LCRS designed provides for leachate collection in cell interior sumps and
then pumped flow to a storage tank adjacent to the sump and piped flow to the
Inarajan Wastewater Treatment Plant (WWTP).

A separate study of expected leachate quality and the capacity of the Inarajan

Wastewater Treatment Plant to handle the added flow and treat the leachate
liquid without disrupting the plant treatment process is ongoing concurrently.
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The results of the study will provide recommendations for the following possible
project requirements. 4

> Leachate treatment at the landfill site
> Inarajan WWTP Process System Improvements
> Inarajan WWTP Capacity Expansion

5.6 Subdrain System

Groundwater elevations below the site are generally shallow, ranging from
elevations 330 to 290 based on the findings of the hydrogeologic investigations
by the TG Engineers team. Groundwater elevations generally decrease from
north to south across the site. The northerly half of the site also appears to
overlie a groundwater mound, with elevations decreasing from the center of the
site toward the east, west and south.

A subdrain system is provided to accommodate periodic high-groundwater levels
at the site. The subdrain is a geocomposite blanket and piping system that will
pipe the water to a holding tank such that it can be sampled and tested prior to
controlled release adjacent to the site.

6.0 GROUNDWATER MONITORING AND CORRECTIVE ACTION

SWDRR §23501 and §23501 specify groundwater monitoring requirements for
solid waste landfills, including groundwater monitoring wells upgradient and
downgradient of the disposal unit, capable of detecting any release of
contaminants to the uppermost aquifer at the point of compliance established for
the landfill.

An approved monitoring well network will be constructed for groundwater
sampling and testing.

7.0 CLOSURE

Final cover for the Layon Landfil will be designed and constructed in
conformance with the requirements of rule 23601(a), which contains the
following prescriptive elements:

> an infiltration layer consisting of a minimum of 18 inches of earthen
material and having a permeability no greater than that of any
bottom liner system or natural soils below the liner; and

> an erosion layer above the infiltration iayer, containing a minimum
of six inches of soil capable of sustaining native plant growth
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An alternative to the prescriptive design may be approved if it can be shown to
achieve infiltration and erosion control equivalent to the prescriptive design. The

proposed final cover for the Layon Landfill site is an alternative design consisting
of the following elements.

A foundation layer of 6 to 12 inches of soil (including previously placed
daily or intermediate cover);

On top deck areas with a slope of less than 10 percent;

> 12 inches additional foundation layer of on-site soil;

» A geomembrane of low-density or other polyethylene material, to
be specified in a final closure plan and design at the time of the first
phased closure project;

> 24 inches vegetative soil layer of on-site soils.

On side slope areas:

> 12 inches additional foundation layer of on-site soil;
> A geomembrane of low-density or other polyethylene material, with
thickness and specific compound to be specified in a final closure
~ plan and design at the time of the first phased closure project;

> A geocomposite drainage layer; and

> 24 inches vegetative soil layer of on-site soils.
The final cover will be constructed using certified quality assurance procedures
performed under the supervision of a qualified registered engineer. Final grades

will be established and maintained to support effective surface water
management and erosion control.

8.0 POST-CLOSURE CARE

The minimum period for which post-closure maintenance activities are required
is 30 years from the date a partial final closure phase or complete final closure is
certified as complete. This period may be extended by GEPA if the landfill
continues to present a potential threat to health or the environment after 30
years. -

It is anticipated the site will remain as restricted open space with no public
access permitted during the post-closure period. The existing entrance area
may be maintained as a business center for the site owner. Any other private
activity permitted on the site would be closely controlled and restricted to prevent
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any interference with or damage to critical facilities such as the landfill gas or
leachate management systems, monitoring systems, closure cap and surface
water management facilities.

Results and records of all inspections, monitoring and maintenance activities will
be maintained in the Owner's records for a minimum of five years. It is
anticipated that GEPA will specify requirements for recording and reporting
results of inspections, monitoring and maintenance activities during the post- -
closure period. These requirements will be incorporated into this Plan and
implemented throughout the post-closure period.

This section describes the specific activities to be conducted during the post-
closure period in conformance with rule 23602, including:

 Inspection and maintenance of the final cover

e Operation and maintenance of leachate collection and removal systems
e Operation and maintenance of the LFG management system

* Inspection and maintenance of surface water management systems

e Inspection and maintenance of security systems

e Ground water monitoring

e Landfill gas monitoring and

» Settlement monitoring including maintenance of settlement monuments

Page 9 of 9
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- APPENDIX A

Final Site Selection Report, Site Characteristics — Dandan Candidate Site, pages
12-32, dated March 14, 2005



4.4 Candidate Landfill Site Features

The features of each landfill foo_tprint are summarized in Table 2.

TABLE 2. Summary of Conceptual Landfill Footprint Characteristics

Characteristic Dandan Sabanan Batea Lonfit
Shape Rectangular . Rectangular Rectangular
Dimensions 1,800 ft. X 3,000 ft. 1,800 ft x 3,000 ft. 3,800 ft. x 940-2,400 ft.
Area 125 acres . 125 acres 148 acres
Buffer ' 30 acres 30 acres 30 acres
Profile . . | Mound Side valley fill Valley fill
Top elevation . 435 fi. ms| 445 ft. msl 571 #t. msl
Maximum . 103f. 105 . ' 171 ft.

-| approximate helght ' :
above grade .
Depth below grade: 15 feet 20 fest 20 feet

50 Site Characte.ristics — Dandan Candidate Site

The proposed footpnnt Is located generdlly in the hxgher badland areas located at the west side of
the Dandan candidate site. The landfill footprint is rectangular in shape and approximately 1,800
feet wide by 3,000 feet long, or approximately 125 acres in area. ‘An additional 30 acres for site
access control, office facilities, stormwater runoff control, etc. is anticipated to be set aside. See
Figure 1.

51 Water Protection

5.1.1  Agquifer — A preferred sanitary landfill site wouid not be located over an aquifer that does,
or could, provrde a drinking water supply regardless of depth to aquifer.

The tuffs and basalts were laid down beneath the sea, a depositional environment which resutts in
tightly packed rock ordinarily having very low permeability. The geological formations in Dandan do not
offer promise of aquifers from which groundwater can be easily extracted. The weathered Bolanos
pyroclastic member tuffaceous siltstone, tuff breccias, and associated reworked alluvial material,
including well sorted soils, create a poorly permeable substrate.  Although the volcanics may be
considered a potentially exploitable aquifer, the yield from deep wells are likely to be too small to justify
development. A single well has been drilled in the volcanics at Dandan, USGS Well 1845-50, in 1971.
The well was bailed dry without pumplng, an lndlcatlon of lts very low permeablhty

Groundwater recovery tests were performed in the test pits in the surficial water table encountered
below the landfill site. The perrneablhty measured ranged from 2x10™* to 3x10™ cm/sec (9x10° to 1x10°
*ft/min) with and average of 1 .7x10°® cm/sec (3.3x10™ f/min). These relatively high permeabilities are

restricted to the non-consolidated surficial weathered zone. The unconsolidated volcanics of the
underlying bedrock has much lower permeability. The majority of the flow into the test pits was in the
upper relatively thin surficial thin alluvial and residual soil deposits. The shallow.depth of these soils
and the lower permeability in the underlying bedrock do not provide favorable condltxons for the
development of a groundwater source.

512 Floodglams -A preferred sanitary landfill site would not be Iocated in a designated

floodplaln.

Final Site Selection Report 12 ’ : March 14, 2005
EIS for the Siting of a MSWLF
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None of the potential sltes are located In a floodplain as Identified by the Flood Insurance Rate
Maps prepared by the Federal Emergency Management Agency. -

5.1.3  Groundwater - A preferred sanitary landfill site would be located in an area where the
groundwater is deep below the ground surface regardiess of groundwater quality.

A total of 16 test pits and 3 deep borings were performed at the Dandan site (Appendix ). The
test pits were excavated to a depth of 10 feet or greater. Borings were excavated to depths of 58
to 72 feet. Water levels were mieasured in all test pits. A piezometer was installed in all borings.
The water table depths-and elevations are provided in Table 3 below. Measurements to the
water table were made by steel tape from a stable site on the ground surface. Test pits were
completed using a frackhoe with a 3’ wide bucket. The pits were excavated to the deepest
possible depth (15-20° BLS at most locations), and samples for geotechnical analysis were taken
from each stratum or soll horizon. The dimensions of each pit were recorded, as well as a field
description of the various strata. The units were classified in accordance with the USCS (Unified
Soil Classification System). Groundwater levels were also recorded in each pit, to an approximate
1/10 of a foot. Soil borings were completed using a truck-mounted rig with an 8" hollow stem
auger. Geotechnical samples were taken, beginning at 3’ BLS via split spoon (Dames & Moore
sampler) at 5" intervals until the depth of 33’ BLS was attained. Samples deeper than 33’ BLS
were taken every 10°. The borings were terminated at no less than 60’ BLS, with some reaching
70’ BLS. In some cases, water-cooled rock coring had to be undertaken to pass through highly
resistant volcanic units. As the drilling commenced, field descriptions of water level, resistivity
(blows/ft., as measured with a 140 Ib. hammer), and other engineering and hydraulic properties of
the strata were noted. Upon completion of the borings, 2” diameter; Sch-40 PVC casing of the
appropriate length was installed into each borehole. The lower 15’ of each casing was screened
at a 0.10” interval. Clay was packed around the outside edge of the casing to form a seal in the
open boring to ensure that water could not enter the hole via sheet flow. The borings were
maintained as temporary monitoring wells to obtain periodic groundwater measurements.

" TABLE 3. Water Table Depths and Elevations at Dandan

Test Pit/Boring Depth to Groundwater Surface Elevation Groundwater Surface
Number BLS (ft) | MSL (it) - Elevation MSL (ft)
TP-1 - : 7.2 252.04 . - 241.84
TP-2 9.5 280.73 271.23
TP-3 s 5 287.08 282.08
P-4 5.5 356.94 351.44
TP-5 54 - 392.38 - 386.98
TP-6 . 15.5 349.96 343.16
TP-7 15.5 . . 332.21 327.11
TP-8 12.5 328.53 316.03
TP-9 18 371.81 353.81
TP-10*" >18 323.58 <305.58
“TP-11 6 . 347.60 341.60
TP-12 58 = 349.63 343.88
TP-13 3 302.74 299.74
TP-14 11.5 295.82 284.32
TP-15* >17.5 293.21 <275.71
TP-16 -8 . 307.54 299.54
B-1 26.2 | 356.52 ) 329.52
B-2 . : 2.5 : 307.66 301.66
B-3 22 32731 - 307.31

Note: *Groundwater was not encountered, but it can be surmised that it occurs at a depth greater
than the completion depth of the associated boring or test pit.

Final Site Selection-Report 13 March 14, 2005
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Figure 4 provides a contour map of the groundwater. Field observations during the site
geotechnical investigatiens noted the infiltration of groundwater into the Tinago River channel.
Elevations were recorded of the river channel bottoms adjacent to the landfill footprint as this
level will be a control on the groundwater levels at the site,

The general groundwater surface mirrors the topography and is located in the surficial alluvialor

residual soils overlying the bedrock below the site. The depth of the groundwater surface varies
from at the ground surface in the low-lying stream beds to over twenty feet in the higher
elevations of the badlands and ridge dividing the Tinago, Fintasa, Fensol and Ugum River
drainage basins. The general flow of groundwater is from the highlands to the three streams,

Tinago, Fintasa and Fensol Rivers surrounding the landfill footprint.

The landfill base elevation for purposes of this site selection has been located an average of 15
feet below grade. The base of the landfill is above the surface of the groundwater levels
measured at the site and will not require any additional design features to reduce the natural
groundwater levels below the base of the landfill. During detailed design the landfill base will be
adjusted to maintain the separation between the base of the landfill and the groundwater table as
each cell is developed.

5.1.4  Proximity to Drinking Water Sources - A preferred sanitary landfill site would be located
far from drinking water sources (wells, surface reservoirs, production facilities).

There are no drinking water wells located adjacent or downstream of the landfill fodtprint.

The landfill footprint is located 2,700 feet from the Ugum River, which is a source of drinking
water. The Ugum River drainage area taken from the Ugum River Interim Report and
Environmental Impact Statement (U.S. Army Corp of Engineers, 1980) is depicted in Figure 5.
The landfill footprint is not located within this drainage area. '

Based on the groun'dv;/ater levels recorded at fhe site a groundwater hydraulic divide exists
between Ugum River and the landfill footprint that will isolate groundwater flows from the landfill
to the Ugum River. :

The 1994 “Surface Water Development Study” prepared by Barrett Consulting Group forthe
PUAG identified the Inarajan River as a potential site for a surface water dam and reservoir. No
plans dre in place for construction of the reservoir by the GWA. The proposed landfill footprint is
located adjacent to the Fintasa River and is within the drainage basin for this potential reservoir
site. The landfill footprint is located approximately 4,000 feet from the limits of the proposed
reservoir pool boundary. Figure 5 shows the location of the potential Inarajan reservoir.

A portion of the flow in the Fintasa River is from exfiltration from groundwater into the river.
Groundwater from below the landfill will flow into the Fintasa River.

5.1.5  Surface Hydrology - A preferred sanitary landfill site would not Impact stormwater on the
ground surface. This means that appropriate measures (dikes, berms, diversions) could
be economically constructed to control both run-on (stormwater coming onto the sanitary
landfill site) and runoff (stormwater from the sanitary landfill site).

The landfill footprint has been located in the higher elevations of the site. The general stormwater
runoff flow direction will be away from the landfill footprint. Therefore the overall site stormwater
run-on diversion requirements. will be minimized and will not to generate major changes in the
existing stormwater drainage patter in the area. Localized stormwater diversion will be required
as the landfill development progresses. :

Final Site Selection Report 14 _ March 14, 2005
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The access road will require drainage culverts to allow the existing stormwater flow from the
Ugum River drainage divide to the Tinago, Fintasa, and Fensol Rivers to continue.

The development of the landfill will require the construction of stormwater runoff control from the
active areas of the landfill. A stormwater runoff retention pond Is anticipated to be necessary to
meet the requirements of rules §23309 and §23310. The detailed design and sizing of the runoff
control system will be performed during detailed landfill design to conform to the development
plan of the landfill. No unusual or engineering or construction will be required. The system must
be sized to meet the climatic conditions for Guam. Restricting the size of active cells would
reduce stormwater runoff from the landfill.

Stormwater runoff from landfill cells where final closure infiltration barriers and erosion cover have
been completed will be directed to the original drainage patterns. Since this original drainage
was generally away from the landfill footprint the final closure should not generate major changes
to the original drainage patterns. '

5.1.6 . Wetlands -_Epreferred sanitary landfill site would not impact designated wetland areas or

the effect could be easily mitigated.

The National Wetlands Inventory (NWI) maps (U.S. Fish and Wildlife Service, 1983) show
approximately 1.8 acres of palustrine and open-water wetlands at the Dandan site within the
footprint and buffer. BAE Systems (2004) estimated 7.5 acres of wetlands within the footprint,
based on preliminary remote sensing studies of satellite imagery taken in late 2003 and early
2004 (Figure 6). These wetlands consist of reed marshes dominated by Eleocharis dulcis and E.
ochrostachys, and karriso (Phragmites karka), with an assortment of ferns (Thelypteris
interrupta), grasses (Paspalum orbiculare and Sacciolepis indica) and sedges. The wetlands are
associated with the Tinago, Fensol and Fintasa Rivers. Mitigation would be required to offset
impacts to wetland areas that cannot be avoided in the development of a landfill (see Section

55.7).

5.1.7 Water Qualily - A preferred sanitary landfill site would have a water quality zone
designation suitable for the development of a sanitary landfill facility. .

The proposed Dandan site is located in an S-2 (medium) surface water category, based upon the
Guam Water Classification Master Map (Guam EPA, 2001) (Figure 7). This category is used for
recreational purposes; potable water use is only acceptable after adequate treatment is provided.
GEPA performed a series of sampling events from 1974-1977 and in 1997. The data collected
from 1974-1977 included some of the following constituents: dissolved oxygen, Temperature, pH,
Phosphorus as P, fecal coliform, nitrogen and total suspended solids. This data was not included
because most locations sampled at that time were not directly impacted by the proposed location
or the data was outdated/incomplete. The 1997 data was reviewed and incorporated into this
report. The samples were taken at both the Laolao and Pauliluc Rivers (see Figure 5). Both

" rivers may be influenced from the proposed Dandan site. Table 4 lists the results from the 1997

sampling event.

Salinity, nitrate-nitrogen (NOs-N) and pH sampled during the 1997 GEPA sampling event all fall
below the GWQS. Turbidity levels ranged between 2.6-127 NTU at the Laclao River and 4.4-174
NTU at the Pauliluc River. This wide range may be the result of heavy runoff and or heavy rains.
As stated earlier the Dandan site is located-in an S-2 categery and.would require treatment for
the high turbidity removal. The phosphorus’level at the Laolao River falls below the GWQS. The
phosphorus level (P-tot) for the Pauliluc River frequently exceeds the GWQS and is most likely
the result of agricultural activity in the Dandan area. -
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TABLE 4. Results from GEPA 1997 Sampling Events at Laolao and Pauliluc Rivers

Laolao River (GEPA Data location INRL)
Minimum|{Maximum Average |IGWQS

. __pH| 7.000 | 8.800 | 7.600 6.5-9.0
Turbidity (NTU)| 2.600 | 127.000 | 40.600 1.0<

- NOs-N (mg/L)| 0.000. | 0.052 | 0.000 0.200

P-tot (mg/L)] 0.000 | 0.062 | 0.026 0.050
Temp C| 25.000 | 28.400 | 26.700 NA

Dissolved Oxygen (mg/L){ 7.500 | 8.900 | 8.100 NA.
Total Solids (mg/L)| 100.000 | 100.000 | 100.000 20 <.

Salinity (ppt) 0.000 | 0.000 0.000 250 (mglL) <

Pauliluc River (GEPA Data location INRAP)
. - Minimum{Maximum Average |GWQS
‘pH] 7.100 | 7.400 7.300 6.5-9.0

Turbidity (NTU)] 4.400 | 174.000 | 58.600 1.0<

NOs-N (mg/L)l 0.000 | 0.016 | =0.009. 0.200

P-tot (mg/L)l - 0.034 | 0.138 | 0.077 0.050

__Ternp C!| 26.000 | 26.000 | 26.600 __NA

Dissolved Oxygen (mg/L)| 7.060 | 8.900 | 7.803 | NA
Total Solids (mg/L)| 129.000 | 120.000 | 120.000 20<

Salinity (ppt)] 0.000 | 0.000 0.000 | 250 (mgl)<
Notes: NA — Not Applicable; - v
GWQS — Guam Water Quality Standards (2001)

The 1994 Surface Water Development Study proposed placing a reservoir and treatment plant on
both the Tinago and Inarajan Rivers. These proposals were labeled Alternative 19 and Alternative

_ 8 respectively. Alternative 19 is located downstream of the three main tributaries to the Tinago
River, one of which lies within the proposed Dandan landfill location. Alternative 8 is downstream
of the Fensol River. The Fensol River lies on the proposed Dandan landfill location.

Alternative 19 suggested that 1.8 million gallons per day (MGD) could be produced if the Tinago
River was to be dammed and a treatment plant constructed. This alternative ranked number 24
out of 30 sites. The Surface Water Development Study considered 30 alternatives and ranked. by
the following parameters: human life quality, economic, archaeological and environmental The

surrounding land use, which is predominately agricultural, and Economic/Environmental concerns

all lead to Alternative 19’s low ranking. Dandan is located in an agricultural “A” zone (see Section
5.5.13). Non-point source poliution from the agricultural activities in Dandan contributes to the
degradation of water quality in Dandan and its receiving water bodies.

~ Alternative 8 suggested that 5.9 MGD could be produced if the Inarajan River was dammed and a
treatment plant constructed. This alternative ranked number 12 out of 30 sites. The surrounding
land use is similar to Alternative 19 and also contributed to its low ranking.

An additional study of the Inarajan River was conducted by the Water and Environmental
Research Institute of the Western Pacific (WERI) in 2000. The report entitled Environmental
Impact Statement Inarajan River Dam Project and published as Technical Report # 91 in 2000 -
analyzed metals and nutrients from samples taken from the Laolao and Fintasa River's in 1993.
Most of the metals and-nutrients fell below Federal and territorial upper limits, with exception to
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iron and nitrate-nitrogen from agricultural waste and mobilization of metal precipitates (Fe, Mn) in
volcanic rocks by GW. : el )

The study suggests that the iron and magnesium levels.reported were “some of the highest on
Guam”. Although the Laolao and Fintasa Rivers are not directly connected to the proposed
Dandan site, they do directly influence the Inarajan River and any potential water resource
development of the Inarajan River. : .

The 1994 Surface Water Development Study also considered diversion altematives. Alternative
20 would place a diversion structure on the Tinago River (see Figure 5). This alternative ranked
number 23 out of 30. Alternative 20 ranked low. predominately because of the surrounding land
use, which is agricultural, and a low yield especially during the dry season. Another diversjon
alternative was the Inarajan River diversion. This diversion was labeled alternative 9. Alternative
9 ranked 4 out of 30 which is the highest diversion ranking on the three sites. Similar concerns,
however, were noted in the 7994 Surface Water Development Study these concerns being
surrounding agricultural land use.

5.2 Geology

5.21 Bedrock - A preferred sanitary landfill site would have deep;, consistent, competent,
bedrock with no fracturing, discontinuities, or contact zones.

The rocks underlying the Dandan slte consist of the Bolanos pyroclastic member of the Miocene
Umatac Formation (Stark, 1963; Tracey, and others, 1964). According to Tracey and others
(1964) the basal portion of the Bolanos pyroclastic member is reworked tuff breccia and volcanic
conglomerate. Clasts within the tuff breccia are composed of basalt and andesite as well as
recrystallized fragments of the Maemong limestone member of the Umatac Formation are also
present. None of these clasts were chemically analyzed, however. Also found in scattered
patches and individual large boulders are remnants of the Dandan flow member that range in
composition from island arc tholeiitic basalt to andesite (Stark, 1963), and as defined by the IUGS
(Intemational Union of the Geological Sciences) rock classification and discussed in detail by Le

" Bas and Streckeisen (1991). The Dandan flow member is separated from the underlying Bolanos

pyroclastic member by a flow breccia (Tracey and others, 1964). The Tracey and others, 1964
stratigraphy of the Umatac Formation was revised by Reagan and Meijer (1984); however, the

“stratigraphy defined by Tracey and others (1964) will be employed in this report..

Most of what was reported by Tracey and others was seen in the field within the proposed landfill
location. These units were plotted on existing topographic map using a Garmin 12 GPS set to
Guam 1963 datum. The best exposures are visible in the badiand hills that form the northwestemn
boundary and in the Asmulato Hill area in the south. Fine grain thinly layered weathered red
tuffaceous siltstones outcrop in the lower portion of the hill, while the upper part of the hill is
capped by 6% ft. of highly weathered red tuff breccia. The clasts within this breccia layer are
relatively uniform in size, being less than an inch across. The matrix material between the clasts
is composed of fine weathered ash that appears lateritic. These units dip gently to the east. The

sequence at this location is saprolitic in nature.

The tuffs and basalts were laid down beneath the sea, a depositional environment which results in
tightly packed rock ordinarily having very low permeability. The geological formations in Dandan do not
offer promise of aquifers from which groundwater can be easily extracted.

Virtually all of the moderately sloping area in the Tinago basin is underlain by fine grain tuff that weather
to a variety of pale yellow and red colors. The weathered tuff loses its induration and is readily eroded

by wind and overland flow of rainfall. This accounts for the “bad-land” topography of barren hills and
depressions on which any sort of vegetation has difficulty in taking root. The weathered tuff is infertile
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_ and only the toughest plar?ts. like swordgrass thrive on It. The contrasting verdure of the ravines and
wetlands reflects theproxnmlty of the groundwater table beneath the ground surface.

The layered tuffaceous siltstones, which underlie the tuff breccia, could be used for the landfill covering
material. In addition, fine grain and thinly layered alluvial sediments occur east of the badland hills.
Individual layers are between 2-3 inches thick. These well sorted soils appear to be found throughout:
the site. The soil is granular when undisturbed, but smears when stepped upon. A thick soil covering
also appears to outcrop in the Asmulato Hill area (observed through binoculars).

Just north of the small wetland depression shown on the quadrangle map is an outcrop of an explosive
pyroclastic lithic tuff deposit containing numerous large angular blocks of slightly weathered basalt (up
to 0.5 ft. across) and broken accidental inclusions of recrystallized limestone. These blocks are
contained in a cemented matrix of lapilli size fragments and weathered ash. Tracey and others (1964)
conclude that the presence of recrystallized limestone found in the tuff breccias and volcanic
conglomerate of the Bolanos pyroclastic member originate from the Maemong limestone, which may
sporadically underlie the Bolanos pyrociastics. This outcrop may be explosive rather than depositional,
with angular fragments of underlying basalt and recrystallized Maemong limestone incorporated into the
eruption. Outcrops of the Maemong limestone are not mapped in the Dandan area (Tracey and others,
1964). The presence of recrystallized limestone so far inland could mean that there are limestone
deposits at depth. ‘ ’

A thin section from a boring at depth of 43 ft. showed zeolites, weathered olivine grains, and diatoms
fossils. )

5.2.2 Cover soil availability — A préfelred sanitary landfill site would have adequate and
suitable soil quantity available for daily cover and other uses. Suitable soil for daijly cover
would include low permeability soil to limit stormwater percolation into the solid waste.

The surficial alluvial and residual solils encountered during the subsurface investigation are
generally classified as low plastic to plastic silts (ML-MH) materials in accordance with the Unified
Soil Classification System. The upper highly weathered tuffaceous rock was easily excavated
without requiring ripping. These materials are generally fine grained and would restrict rainfall -
infiltration and promote runoff from active work areas. The conceptual layout of the landfill
footprint excavation will provide sufficient material for cover soils within the boundaries of the
landfill footprint.

5.2.3 Fault areas - A preferred sanitary fandfill site would not be located on or closs to any
active faults.

The Umatac Formation is transected by numerous high angle and normal faults and lineaments
of uncertain age and displacement, though none of these faults are plotted on the Tracey and
others (1964) geologic map. Accurate identification and delineation of faults is difficult. Breccia
zones may be indicative, as to a lesser degree are rock joints. Modern day faulting is not evident
at Dandan. Most of the visible displacements were probably due to post depositional adjustments.

An old fault was exposed on the northwest end of the proposed landfill footprint. This fault appears fo
be an inactive fault based on the non-displacement of the upper depositional layers.

5.24  Hydrogeology - A preferred sanitary landfill site would have a deep water table and thick
low permeable deposits with a confining layer over any water bearing zone.

The general groundwater surface mirrors the topography and is located in the surficial alluvial or
residual soils overlying the bedrock below the site. The groundwater system below the site is an
unconfined system. The site investigations indicates the depth of the groundwater surface varies
from at the ground surface in the low lying stream beds to over twenty feet in the higher
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elevations of the badlands and ridge dividing the Tinago, Fintasa, Fensol and Ugum River
drainage basins. The landfill footprint has been located in the higher elevations of the site where
the groundwater table surface is deeper. '

The surficial alluvial and residual soils encountered during the subsurface investigation are ,
generally classified as low plastic to plastic silts (ML-MH) materials in accordance with the Unified
Soil Classification System. The upper highly weathered tuffaceous rock is generally fine grained.
These soils would generally be low permeability.

Preferred hydrogeologic conditions of a deep water table and thick, low permeability deposits with
a confining layer over any water-bearing zone cannot be found anywhere in the Dandan region.

8.2.5 Seismic Impact Zones - A preferred sanitary.landfill site would not be located in a seismic
impact zone. 4 .

- The entire island of Guam is within a Seismic Impact Zone, as are all three candidate sites.
Guam has a rich history of earthquakes with the most current large event (Magnitude 8.1)
occurring on August 8, 1993. Guam has been identified as an active seismic area with a ten )
percent or greater probability that the maximum horizontal acceleration in lithified earth material,
expressed as a percentage of the earth’s gravity pull (g), will exceed 0.10g in 250 years. The U.S.
Geological Survey seismic hazard map identifies Guam with a 0.2 Sec Spectral Response
Acceleration (5% Critical Damping) of 150% g and a 1.0 Sec Spectral Response Acceleration
(5% Critical Damping) of 60% g maximum considered earthquake ground motions. These
numbers more specifically represent an acceleration response spectrum having a 2-percent
probability of exceedence within a 50-year period.

5.2.6  Soils - A preferred sanitary landfill site would have soils with a low permeability (like a
clay-type soil where liquids will move through it at a slower rate than a sand-type sail, for
example). . .

The surficial alluvial and residual soils encountered during the subsurface investigation are :
generally classified as low plastic to plastic silts (ML-MH) materials in accordance with the Unified
Soil Classification System. The upper highly weathered tuffaceous rock is generally fine grained.

These soils would generally be low permeability.

5.2.7 Topography - A preferred sanitary Iahdf_ill site would have generally level or gently rolling
topography or possibly topography that would provide natural visual screening to-

adjacent properties or viewing areas.

The Dandan site has predominantly gently sloping terrain and is topographically suitable for
landfill development. However, because a substantial portion of the area selected for the landfill
footprint is located within the upland portion of the site where “badlands” conditions prevail, there
is little vegetative cover that will provide natural visual screening. (See Figure 8). On the other
hand, the selected area is situated well within the Dandan parcel such that visual screening from
adjacent properties can be effectively provided during landfill development and subsequent

operation.

5.2.8 Unstable Areas - A preferred sanitary landfill site would not be located over unstable
areas. This could include collapsing soils, steep slopes, cavernous, or karst terrain.

Karst terrain is not present in the volcanic geology underlying the site. The soils encountered are

not collapsible. The terrain is generally gently rolling. However, there are some steep erosion
gullies in the area of the landfill footprint. These areas with require re-grading. None of these
areas pose a stability concern with proper control of earthwork construction.
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5.3 On-site Environment o .

5.3.1 Air Quality - A breferred sanitary landfill site would include distant receptors and Jow wind
conditions.

—

The potential receptors within a 0.50-mile (2,640-foot) radius surrounding the Dandan footprint
include farmlands along the Tinago River to the east of the footprint, and a portion of the NASA
Tracking Station located to the northeast of the site. Residential uses are located over amile
away from the footprint, and are situated mostly to the east in Malojloj Village, and to the
southeast in the Guam Housing and Urban Renewal Authority (GHURA) Southern Rental : o
Housing areas. 'The Inarajan Middle School is also located over a mile away to the southeast of 1 e
the project site. - '

[

5.3.2 Wildlife Resources — A preferred sanitary landfill site would limit impact adverse impacts'
to wildlife resources.

RO

53.2.1 ~ Terrestrial and Avian Species : ) (

a. Methods. Duenas & Associates, Inc. conducted a biological survey of the Dandan site from
July to November 2004 to determine the presence of terrestrial and avian fauna within the [
proposed landfill footprint (Appendix J). Pedestrian surveys were the primary means of detecting {__-
fauna at the site. Eight-minute bird counts (Reynolds, 1980) to detect avian fauna were

conducted at stations located within the proposed footprint and its vicinity from July to November '
2004 (Figure 8). ' :

b. Amphibians and Reptiles. Two land snails, the African snail (Achatina fulica) and Bradybaena
pellucida, were observed at the Dandan site and may be considered rare. No tree snails (Partula
sp. and Samoana sp.) were found in the project area proposed for landfill development. )
The black-spotted pond frog or barking frog (Rana nigromaculata) and marine or cane toad (Bufo
marinus) were observed during pedestrian surveys at Dandan. The pond frog, an introduced I
terrestrial species with a distinctive, repetitive call, was common at the site. The frog favors areas { .
of standing water in the property, such as temporary pools and puddles along the access trail and

near the Tinago River, and in wetlands near the proposed landfill footprint. The marine toad
occuples similar disturbed areas. At least two other introduced amphibian species, the - _
arrowhead frog (Microhyla puichra) and brown tree frog (Polypaedates megacephalus), have also L
been found at Dandan (Personal communication, Mr. David E. Gee II, Division of Aquatic and :
- Wildlife Resources, Guam Department of Agriculture, July 27, 2004).

The nocturnal brown tree snake (Boiga irregularis) was not detected in the property during C—
daytime surveys, but can be expected to occur at the site. Curious skinks (Carfia fusca) were
commonly observed in the savannas and disturbed areas; blue-tailed skinks (Emoia
caeruleocauda) were rare in the forested areas, such as the stand of da’ok (Callophyllum
inophyllum) trees in the central sector. -

c. Birds. Stationary bird counts conducted in the Dandan site (Figure 8) indicate that one native
species, the yellow bittern (Ixobrychus sinensis), and four introduced species, i.e., Philippine L~
turtle-doves or Island collared doves (Streptopelia bitorquata), black drongos (Dicrurus

macrocercus), blue-breasted quail (Coturnix chinensis), and black francolins (Francolinus i
francolinus), utilize the area. The black francolin, a native of India, was first released into the wild L
on Guam at the Dandan area in 1961 and eventually spread to other areas of the island; a limited
hunting season on francolins was established in 1980 (Department of Agriculture, Division of
Aquatic and Wildlife Resources, 1980). Francolins may be considered common at the Dandan
site, based on frequent vocalizations. . : —

ot i
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The Mariana common moorhen (Gallinula chloropus guaﬁD, a federally-listed endangered

~ species, was not detected during observations at wetlands in the projéct area and vicinity.

Playback calls and extended observations up to 45 minutés were conducted at early moming,
late momning, and afternoon hours near the pond in the northwestern corner of the footprint that
forms the headwaters to a fributary of the Fintasa River. Takano and Halg (2004) observed 90
adult moorhens at one seasonal wetland, and 21 permanent wetlands on Guiam during
islandwide surveys conducted in 2001. At Dandan, Takano observed a single moorhen in the
Tinago River, and one in the seasonally inundated Assupian Pond during the 2001 surveys
(Takano, 2003). : '

d. Mammals. Feral dogs (Canis familiaris) and pigs (Sus scrofa) were observed in the project
area and its vicinity. Pig trails were noted in the ravine areas. No Philippine deer (Cervus
mariannus) were observed in the property, although the grassland and forested habitats are
suitable for this intfroduced species.’ :

5322 " Aquatic Species

No macrofauna were detected in the sectors of the Fensol and Fintasa Rivers in the vicinity of the
project area during pedestrian surveys in July and November 2004. The Fensol River was
investigated by DAWR (Mr. Brent Tibbatts and Ms. Lillian Taijeron) and Duenas & Associates,
Inc. personnel on 9 November 2004. The headwaters were explored by pedestrian survey, while
inundated sections downstream were both observed from streambanks and swum or waded
through. The only macrofauna observed were water striders, which are common insects in
Guam’s rivers. The freshwater eel, Anguilla marmorata, and the Tahitian prawn have been .
observed in the lower Fintasa River in the vicinity of Fintasa Falis by DAWR. Fintasa Falls is
located approximately 0.25 mile from the Dandan footprint.

The northeastern comer of the proposed landfill footprint encompasses a short section of a
tributary to the Tinago River mostly choked with wetland vegetation (Eleocharis sp.). The flagtail

* (Kuhiia rupestris), tilapia (Oreochromis sp.), and green-spotted pond frogs (Rana nigromaculata)

were noted in a pedestrian survey of the-northem branch of the Tinago River. Both freshwater
and marine fish have been observed in the lower reaches of the Tinago River within 150 m
upstream and 200 m downstream of the Tinago River Bridge (Division of Aquatic and Wildlife
Resources (DAWR), Guam Department of Agriculture, unpublished data). These include Anguilla
marmorata, Awaous guamensis, Kuhlia rupestris, Lutjanus argentimaculatus, Moolgarda engeli,
Sicyopterus macrostetholepis, Stenogobius sp., Stiphodon sp., and Zenarchopterus dispar.
Invertebrates, such as Tahitian prawn (Macrobrachium lar), thiarid snails, and possibly the
grapsid crab Varuna litterata were also reported by DAWR. Local residents of Malojloj report that
freshwater eels and shrimp are harvested from the river systems surrounding the proposed

landfill site.

5.3.3 Archaeological/Historical Resources — A preférred sanitary landfill site would have no
significant archaeological/historical locations on the site or on adjacent properties which

would be adversely affected by the construction of the landfill and its operation. Sites are
considered significant and therefore subject to adverse effects if they are eligible for
nomination to the National Register of Historic Places. National Register Criteria A-D
have been used to assess the archaeological/historical sites in the three parcels to the
extent that present information allows. A finding of No Adverse Effect at significant sites
may be determined if appropriate mitigation measures have been taken. After a complete
inventory survey, these measures could include detailed documentation including hand
excavations and artifact collection. '

5.3.3.1 Archival Research

Archival research found that historic land use at Dandan included Spanish Period ranching and
family subsistence farms, and that archaeological survey coverage of the Dandan parcel was less
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comprehensive than in the other two parcels. Evidence of prehistoric land use is Indicated by
several archaeological surveys in and near the parcel. Figure 9 shows archaeological site

locations from the Guam Historic Resources Division (HRD) data base and locations of sites
found during the present project.

Within the parcel, five sites had been located but none of them within the landfll footprint.
Previously known sites in the western portion of the parcel are 66-09-0529, an artifact scatter with
subsurface deposits; 66-09-0532, an artifact scatter with subsurface deposits and latte stones

. (Highness et al: 1991) and 66-09-0098 (South Ugum Ridge), an artifact scatter (Reinman 1965-
66); in the northeast corner of the parcel is Site T-1, a pottery scatter (Haun and Donham 1989);
and in the eastern part of the parcel by Assupian Lake is 66-09-0099 (Assupian), a Iatte site
(Reinman 1965-66).

The presence of wetlands in the Dandan parcel undoubtedly was a significant factor-affecting
prehistoric as well as historic land use patterns. In fact, Latte Phase sites tend to ocour near
wetlands in the interior of the island. Prehistorically, wetlands could have been used for rice

* cultivation as well as seasonal planting of taro. Wet soils are also conducive to cultivation of betel
‘nut, coconut, and bananas. During Spanish and early American Periods, wetiands were important
water sources for cattle raising and these wet soils were useful for subsistence farming as in
prehistoric times.

5332 . ' Signiﬁéance Recommendations

The five sites found during archival research are historically significant under National Register
Criterion D. However, their present condition'is unknown. Historically significant sites within the
parcel, even outside the footprint, are potentially at risk from construction activities, such as
equipment access roads and staging areas, and from utility line clearing and trenching. Adverse
impacts to these sites can be avoided through careful project design and working with an
archaeologist to verify the present condition and extent of the sites.

If the Dandan parcel is Selected, oral history interviews should be conducted to complement the
archival findings regarding historic fand use in the area. Information regarding pre-war and post-
war ranching, subsistence farming, family ties with coastal sites, recreation, and travel through

. the area should be sought. ;

5.3.3.3 . Inventory Survey

During August and September 2004, PHRI conducted an inventory survey within the proposed
landfill footprint and identified ten isolated occurrences (Table 5). The finds represent Prehistoric
and Historic Period activities but the find locations lack the complexity and integrity normally
assoclated with formal archaeological site designations. No such formal archaeological sites were
identified during the survey. ' .

Eight of the isolated occurrences are prehistoric; six consist of one or two slingstones and two are

modified boulders, which were probably used in tool making. Near one of the boulders was a
Latte Period pot sherd. A possible groundstone tool fragment and a chert core were also _
recovered. Two of the isolated occurrences are historic and relate to ranching: a single large
wrought iron nail and a ball of barbwire.

A large quantity of bullet casings and spent bullets was noted throughout the landfill footprint.
These bullets included .30, .45, and .50 caliber rounds commonly associated with WWII Era US
military forces.
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. Table 5. Summary of Isolated Occurrences

Site No. - Description - Site Type Site Environment °
1 __ Wroughtiron nail . Historic . .__Badland grea
2 Barb wire Historic ) _ Badland area
3 Slingstone Prehistoric Partially vegetated Badland Area
.4 Two siingstdhes __ Prehistoric Parﬁally vegetated Badland Area
5 Groundstone fragment Prehistoric Badland area
6 Basalt boulder, sherd Prehistoric : -Badland area
7 Two slingstones Prehistoric Badland area
8 Chert core ' Prehistoric ___ Badland area
9 Two slingstones - | Prehistoric Partially vegetated Badland Area
10 Basalt boulder Prehistoric o _ Badland area
5334 - Significance Recommendations

Al eight prehistoric isolated occurrences within the landfilt footprint contain at least some
information pertaining to the history of Guarn, required by National Register Eligibility Criteriori D
(36 CFR Part 60). However, these finds lack the integrity of association and location necessary
for nomination to the National Register of Historic Places. Lack of integrity is manifest in the
isolated nature of these ‘objects and their removal from original behavioral context due to
erosional forces. Detailed documentation or refnoval of the isolated occurrences for study, in .
addition to archaeological monitoring in'the landfill footprint, will be sufficient mitigation should the
Dandan parcel be selected. '

5335 Reconnaiésér;ce Survey and Monitoring .

In July 2004, MARS conducted a reconnaissance survey and provided archaeological monitoring
of soil tests and borings within an altemative Dandan landfill footprint located immediately -
northwest of the current Dandan landfill footprint that was surveyed by PHRI in August and
September. MARS' survey and monitoring located four sites: Dan S-1, Dan 8-2, Dan §-3, Dan S-
4 and three isolated occurrences: Dan 10-1, Dan 10-2, Dan 10-3. All of these localities are outside
the current footprint of the landfill (Figure 9).

Dan $-1 s a scatter of five slingstones (collected) at the base of a low ridge. Dan S-2is an
artifact scatter consisting of two slingstones (collected), basalt flakes, World War Ii military issue
beer bottles, other bottles, shrapnel, other metal machine parts, cartridges dated 1942, 1943,
plastic, and wire located on an actively eroding slope. Dan S-3 is an historic fence remnant
associated with economic free plantings located on gently sloping terrain, probably part of the old
Martinez ranch. Dan S-4 is a linear outcrop of weathered basalt with imprints from a tracked
vehicle, possibly WWII military or a track hoe; it was located on a low ridge. The three isolated
occurrences consist of single slingstones (collected); two were located in rolling terrain and one

on aridge.

5.3.3.6 ‘ Significance Recommendations

Two of the four sites found during the reconnaissance survey, Dan S-1 and Dan S-2, were
determined to be significant under Criterion D. Since the artifacts were collected from these two

localities and information about the sites recorded, the loss of these two sites from the
archaeological record has been mitigated. Dan $-3 and Dan S-4 and Dan 10-1, Dan 10-2 and
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Dan 10-3 do not appear to meet any National. Register criteria. A finding of No Adverse Effect for
all these localities is recommended. .

Paleosediment coring with palynomorph (pollen, phytoliths, spores, etc.) analysis and
radiocarbon dating (bulk soil and pollen) is recommended to help establish the age and possible
prehistoric and historic uses of the Dandan wetlands. Such information could complement that
obtained through oral history interviews. '

5.34 "'Biological Resources (Habitaf) - A preferred sanitary landfill site would not have
significant existing habitat areas for biological resources.

The Dandan site contains four vegetation communities—savanna grassland, ravine forest,
disturbed vegetation/badlands, and wetlands, based on a biological survey by Duenas &
Associates, Inc. in July to November 2004 (Appendix J). The savanna grasslands are extensive,
occupying most of the northern portion of the landfill footprint (Figure 10). The major species
include swordgrass (Miscanthus floridulus), foxtail (Pennisetum polystachion), Sorghum
halepense, Dichanthium bladhii, and wildcane (Saccharum spontaneum). Small herbs
intermingled among the grasses include Elephantopus mollis, Lycopodium cernuum,
Stylosanthes guianensis, Stachytarpheta jamaicensis, and Rhyncospera rubra. The vegetation .
transitions into a shrubby profile on slopes, with Wikstroemia elliptica, Geniostoma micranthum,
Decaspermum fruticosum, Glochidion marianum, Phyllanthus saffordii,and Dianella saffordi,
Small frees, stch as Pouteria obovata and Cycas circinalis, also occur among the mixed
shrubbery. In some aress the savanna fem, Gleichenia linearis, forms ‘a wiry blanket with dodder
(Cassytha filiformis), an orange, parasitic vine. T -

The central and southern portions of the footprint are mostly badlands with exposed soils and
‘sparse vegetation, such as Gleichenia linéaris, Lycopodiurn cemuum, Dimeria chloridiformis,
Hyptis capitata, Chrysopogon aciculatus, Pennisetum polystachion, and Melastoma
malabathricurn. The disturbed vegetation community at the site is associated with past clearing
activities for roads, trails or agricultural fields. Fires have also cleared the original plant
community and produced disturbed areas with species such as carpetgrass (Axonopus -
compressus), sleeping grass (Mimosa pudica), dodder (Cassytha filiformis), and Eragrostis
atrovirens. .

Only small pockets of ravine forest remain among the badland and savanna vegetation, hinting at
what may have been a more extensive community prior to fires and other disturbance. Forested
areas are found in the southwestern sector of the footprint along a tributary into the Fintasa River.

The community contains kafu (Pandanus tectorius), fadang (Cycas circinalis), da’ok (Calophyllum

inophyllum), and lada (Morinda citrifolia), with an understory of bejuco halom tano (Flageliaria
indica), Scleria polycarpa, Chromolaena odorata, and Lantana camera, and epiphytes such as
pugua machena (Davallia solida) and Pyrrosia lanceoloata. Da'ok trees also form small stands in
the westemn'sector, with a similar species composition. . ' :

The wetlands at Dandan have not been officially delineated and surveyed (Environmental
Laboratory, 1987). ‘"The National Wetlands Inventory (NWI) maps for Guami (U.S. Fish and
Wildlife Service, 1983) indicate that a total of approximately 1.8 acres may fall within the
proposed landfill footprint and buffer area. Marsh or open-water wetlands comprise an estimated
7.5 acres within the landfill footprint based on remote sensing data by BAE Systems (2004) using
2003/2004 mosaic satellite imagery. The wetland reed karriso (Phragmites karka), and sedges
Eleocharis dulcis and E. ochrostachys form the dominant vegetation in this community. Minor
species include Thelypteris interrupta, Hyptis capitata, Fuirena umbellata, and Paspalum
orbiculare. :

5.3.5 Support Infrastructure - A preferred sanitary landfill site would have appropriate area on
site for facility support infrastructure (generally, the bigger the site, the better) or that support
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could be provided Iocally off site. Supp'oit infrastructure means maintenance shops, wash down
areas, recycling areas, office and supply areas, parking areas, or scale and entrance facilities.

For the purposeé of this sitéﬂsel,ect.ion study an area of five acres was considered for supporting
infrastructure. All sites have ample room for these facilities adjacent to the landfill footprint. Final
location and arrangements will be determined during detailed design.

6.3.6 Threatened and Endangered Species - A preferred sanitary landfill site would not impact
threatened or endangered species.

The federally-listed endangered Mariana common moorhen (Gallinula chioropus guami) is the
only potential species of concem at the Dandan site, based on observations of moorhen at the
Assupian pond, located approximately 5,000 feet from the proposed landfill footprint, and at the
Tinago River by Takano (2003). The Assupian pond was listed among the wetlands on Guam
that serve as known or potential moorhen habitat by the U.S. Fish and Wildlife Service (USFwWs,
1992)." Moorhen were not detected during extended observations at the wetlands within the
proposed landfill footprint. The wetlands are open-water areas with varying degrees of emergent
vegetation, and may provide potential habitat for moorhen.

The federally-listed endangered Mariana fruit bat (Pteropus mariannus) was not detected during
pedestrian surveys and stationary bird counts at the project site. The U.S. Fish and Wildlife
Service issued a final rule effective February 7, 2005 to reclassify the Guam population of the
Marianas fruit bat from endangered to threatened, and to include the fruit bat population in the
Commonwealth of the Northern Mariana Islands under the threatened status (70 Federal Register
pp- 1190-1210). On Guam, the fruit bat population is concentrated in the native limestone
forests at the northern end of the island; native limestone forest habitat does not occur at the
Dandan site.

5.3.7 Wind Direction to abutting properties - A preferred sanitary landfill site would be
downwind of any sensitive receptors.

Based on 37 years of observations between 1945 and 1982 obtained by the NOAA Weather
Service Meteorological Observatory at Tiyan, Guam, the easterly tradewinds are dominant from
April to December, while the prevailing wind from January to March is from the east northeasterly
direction. The higher average wind speed (i.e., 7.4 to 9.4 mph) occurs during the dry season -
during December to June. This wind pattern places mostly recreational land uses downwind of
the Dandan site (see Figure 13). Residential areas in Malojloj village and private homes along
Dandan Road are situated east and northeast of the landfill footprint, respectively. The Inarajan
Middle School and GHURA Southem Rental Housing are both located over one mile to the
southeast of the Dandan site. These potential sensitive receptors are located upwind of the
proposed landfill location. Other potential sensitive receptors comprising the villages of Umatac
and Merizo are approximately three and four miles west and southwest, respectively, of the

Dandan site.

5.4 Transportation

5.4.1 Access — A preferred sanitary landfill site would have major or suitable highway access
and no required upgrading to the access roads.

Access to the Mélojloj area will be via Route 4, the primary access.road to the southern Guam.
The primary access to-the Dandan site (Lot B-3 REM) is through Dandan Road which extends

from Route 4 at Malojloj to the former NASA Tracking Station as depicted in Figure 11. A suitable
access road will have to be developed to create a 2-lane asphaltic-concrete paved roadway,

complete with 8-foot wide paved shoulders, attendant roadside drainage improvements and
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appropriate signage from Route 4 to the proposed landfill site having a approximate length of
2.75 miles. Approximately 2500 linear feet of Dandan Road passes through a portion of Malojloj
Village. . - : '

According to.the Guam Highway Master Plan, Route 4, from Ylig Bridge to Inarajan Village, will
undergo reconstruction and widening to current Department of Public Works standards as part of
the Short Range Highway Improvement Program. The current Route 4 reconstruction program
features full highway improvements from Yona Village to Ylig Bridge and the upgrading of the
section from Agana to Route 10 in Mangilao. Thus, the Route 4 reconstruction program appears
to support the transportation corridor requirements for development of the Dandan candidate
landfill site.

5.4.2 Haul Routes - A preferred sanitary landfill site would have haul routes that limit impacts to
residential areas. These impacts could include noise, litter, potholes and driver line of
sight.

Haul routes to the Dandan site will be via Guam’s major highway routes to Route 4, then through
Dandan Road which extends from Route 4 at Malojloj to the former NASA Tracking Station as
depicted in Figure 11. Approximately 2500 linear feet of Dandan Road passes through a portion
of Malojloj Village. As presented under Paragraph 5.4.1 .-

5.4.3 Highway Safety — A preferred sanitary landfill site would not cause hazardous road
conditions to existing vehicle and pedestrian traffic during the transportatfon of solid
waste. This would include highways, intersections, and main and secondary roadways.

The upgrading of Dandan Road and the reconstruction of Route 4 will address any highway
safety issues involved with the movement of fraffic to and from the Dandan site. The integrated
solid waste management strategy which features the use of regionai transfer stations as the
destination for solid waste collection vehicles will effectively limit landfill-bound solid waste-related
vehicular traffic primarily to large waste haulers. :

Haul vehicles that will be used to transport solid waste from the transfer stations to the landfill site
must be “street legal”, meaning that such vehicles must meet vehicle height and width .
requirements and must also not exceed the maximum vehicle loading requirements established
by law for Guam’s highways. Enforcement of vehicle weights rests with the Department of
Revenue and Taxation in conjunction with the Guam Police Department.

5.4.4  Proximity to Waste Source - A preferred sanitary landfill site would be close to the waste
" generators (population centers).

The centroid of solid waste generation overlays the centroid of population and is located in the
Dededo-Tamuning region. The Dandan candidate site is comparatively located the farthest from
the centroid of solid waste generation at a distance of approximately 23 miles.

' 5.4.5 Traffic. Congestion - A preferred sanitary landfill site would not.congest the existing
highways and access routes during construction or operations.

The integrated solid waste management strategy which features the use of regional transfer
stations as the destination for solid waste collection vehicles will effectively limit landfill-bound
solid waste-related vehicular traffic to large waste haulers. Current solid waste collection and
- transport practice features round trips by solid waste packer trucks and other waste haulers of all
.types (with capacities ranging from 1 to 20 cubic yards) from services areas to and from the Ordot
* dump. Current data recorded at the Ordot Dump show that over 200 vehicle loads totaling over
400 tons of waste can be experienced on certain days. Large waste haulers have a range in
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nominal capacity of 55 to 145 cubic yards of compacted wastes. Preliminary calculations show
that when compared to existing practice, the proposed new solid waste management strategy of
limited- access to the landfill to large waste haulers will significantly reduce the volume of landfill- A
bound traffic by a factor in the range of 8 to 14. Furthermore, it is anticipated that the frequency
and hours of operation of bulk waste hauling from fransfer station’s to the landfill will be regulated
as required to minimize impacts to the traveling public. : o

5.5 Land Use

5.5.1  Existing Land Use - A preferred sanitary landfill site would have previous land uses that
are compatible with a sanitary landfil. :

The existing land use in and around the Dandan site is a mixture of agricultural and recreational
land use. - Recreational land uses include mountain biking, hiking, fishing, hunting, and the use of
4x4 off-road vehicles. Tracks from off-road vehicles were observed during pedestrian surveys, as
well as empty rifle shells from hunters. Dandan was the original release site for the introduced
black francolin (Francolinus francolinus) by the Department of Agriculture, which permits licensed
hunting of this game bird on private and Government of Guam lands. No permanent manmade
structures are present within the proposed footprint. Agricultural uses include planting crops and
animal husbandry. The western central sector shows evidence of previous planting activities (see
Section 5.3.3.1).

5.5.2 Acreage Available - A preferred sanitary landfill site would have an adequate amount of
acreage to meet the selected design life of the facility, including buffer areas and support
facility requirements.

The site has sufficient acreage t0 meet the waste volume requirements for 30 years.

553 Aesthefics - A prefe}red sanitary landfill site would have a development, operations, and
final closure plan that would be preferable from an aesthetics point of view.

Dandan is a relatively open expanse of land stretching between the Ugum watershed on the north
and the Inarajan watershed to the south. The view corridor from the Dandan footprint
encompasses Inarajan Middle School and GHURA housing to the south, private residences to the
_east, and the Talofofo Falls Park to the north. The landfill is envisioned as a mounded landfill.
During development and operation of the landfill, approximately 10 acres would be developed at
any time. Within this ten-acre area, only a 0.5-acre area would actively receive waste. The final
elevation of the landfill upon closure would be approximately 435 feet above mean sea level, with
a maximum approximate height of 103 feet above grade (Figure 12). The development of the
landfill would leave the southemnmost sectors for the final phase, thus, the landfill would not be
perceived by southemn receptors (such as the Inarajan Middle School) until much later in its

lifespan.

5.5.4  Almort Safety - A preferred sanitary landfill site would not impact local airports including
bird hazards to aircraft. Impact means that the site must be at least 10,000 feet from any
airport runway for turbojet aircraft and at least 5,000 feet from any airport runway used for
only piston type aircraft. In addition, according to FAA Advisory Circular No. 150/5200-

. 33A, a new municipal solid waste landfill facility and certain categories of airports must
have a 6-mile minimum separation. The advisory recommends minimum distances that
airports should be sited from wildlife atiractants and recommends prohibiting land use
practices within this exclusion zone that "cause hazardous wildlife movement into or
across the approach and departure airspace.” The advisory recommends no new
municipal landfill within this exclusion zone.
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The Dandan candidate site is approximately 18 miles away from the Guam Intemational Airport
runway. Accordingly a landfill locatlon and operatlon at Dandan will not wolate any current airport
safety rules .

5.6.,5 _Buffer Area Availability - A preferred sanitary landfill 'site would have adequate buffer
area from adjacent jsroperty owners. - The buffer area is generally measured from the
fence or property line to the actual disposal footprint. Buffer areas can include
greenspace, access roads, stormwater structures, and utility provisions. Buffer areas
may also include landscaping and vegetation to provide a visual boundary.

The Dandan footprint is nestled entirely within Lot No. B-3 REM, and does not directly abut any
private lots. The undeveloped parcel provides greenspace on all sides between the footprint and
the nearest property boundaries. The footprint has a buffer of approximately 557 feet from the
nearest adjacent property boundary to the south, i.e., Basic Lot No. 380, a Government of Guam’
parcel (Figure 13). The boundary of Lot No. 354-4 is about 0.64 mile (3,379 feet) south of the
footprint; Inarajan-Middle School is located within this property. The footprint is approximately
0.25 mile (1,312 feet) southwest of the Parcel 1 boundary, which encompasses the old NASA
Tracking Station facility. On the east, the nearest property line is approximately 1.09 miles from
~ the proposed footprint. The closest property to the west is Lot No. 275, which lies approximately
0.58 mile (3,083 feet) from the footprint. An undeveloped 60-foot right-of-way public access and
utility easement dividés Lot No. B-3REM from Lot No. B-3 to the north; the easement Is
approximately 2,230 feet north of the closest footprint boundary

5.5.6 Compatible Adjacent Land Uses - A preferred sanitary landfill site would be compatible
with adfacent land uses.

Historical land use within the Dandan parcel has been limited: primarily to agricultural and
recreational activities. Agricultural uses occur within a half-mile of the proposed footprint.
Cultivated fields of watermelon and other crops, and a fenced enclosure for cattle are located to
the north of the footprint, while a small garden plot is present to the southeast of the footprint.
The Talofofo Falls Park is a tourist-oriented facility located over a half-mile north of the footprint.
Three waterfalls, the Fintasa, Laolao, and Inarajan Falls, are located along rivers to the south of
the footprint. These waterfalls are attractions for hikers and outdoor enthusiasts. The former
NASA Satellite Tracking Station site falls within a half-mile of the footprint in the northern sector.

5.5.7.-.=Mitigation isstes -;A preferred sanitary landfill site would have no mitigation issues or »
" have easily resolvable issues.

All eight prehistoric isolated occurrences within the landfill footprint contain at least some
information pertaining to the history of Guam, required by National Register Eligibility Criterion D
(36 CFR Part 60). However, these finds lack the integrity of association and location necessary
for nomination to the National Register of Historic Places. Lack of integrity is manifest in the -
isolated nature of these objects and their removal from original behavioral context due to
erosional forces. Detailed documentation or removal of the isolated occurrences for study, in
addition to archaeological monitoring in the landfill footpnnt, will be sufficient mitigation should the
Dandan parcel be selected.

Preliminary remote sensmg studies of satellite imagery indicate thatap proxjmiately 7.5 acres of -
- wetlands fall w1ff1|n th _ ’e'd’ Dandan footpnnt (see'Section’5.18 = Mitigation for these
wetlands wouid xnvolve Bation 6f new wetland area to comply with “no net loss” policies in the
federal government, Acqunnng the permits for impacting wetlands is a complex and lengthy
process involving coordination with the U.S. Army Corps of Engineers, U.S. Fish and Wildlife

Service, and local regulatory entities. There is also considerable expense involved to identify and .

purchase additional property for construction of wetlands. The biological survey for Dandan did
not reveal the presence of any threatened or endangered species. The endangered Mariana
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common moorhen Is potential species of concern since the wetlands in the property may serve as
potential habttat for this specles. ' : ’

5.6.8 Noise Concems - A preferred sanitary’landfill site would have no recepfors close enbugh
to the site where typjcal construction equipment noise would not be compatible or would
have adequate screening capability to diffuse or adequately reduce the noise.

The Dandan footprint is located over one mile (5,280 feet) from potential receptors in the
residential areas of Malojloj to the east, and GHURA’s Southern Rental Housing and private
residences to the southeast. The Inarajan Middle School is also situated over one mile southeast
of the footprint. Private homes along an approximately 2,500 linear-foot sector of Dandan Road
would be potential receptors of noise from vehicle traffic hauling waste to the site.

Table 6. Residential Uses in the Vicinity of Dandan Footprint

Radius from Landfill Footprint

0.25 mile 0.50 mile 0.75 mile

Total Residential
Uses

0 . 0 0

5.5.9 Property Acquisition - A preferred sanitary landfill site would have a single receptive
owner for the acquisition of the entire property. .

Ownership of the Dandan site (Lot No. B Estate No.16, Suburban) is by joint tenancy involving
First Island Industry, Inc. (a subsidiary of Oxford Properties and Facilities, Ltd.) and Calvo’s
Insurance Underwriters. Oxford Propertiés opposes the landfill development on the candidate

- site while the joint owner (Calvo’s Insurance) has not gone on record as to whether or not they
are receptive to the acquisition of a portion of the site for landfill development.

5.5.10 Progém( Devaluation — A pf‘éferred sanitary landfill site would be designed to limit impact
" to surrounding properly values.

Although real estate values can be affected by nearby solid waste disposal facilities, modem
laws, permit restrictions, and management technologies can make it possible to limit or even
remove the potential negative impact of a nearby sanitary landfill.

Sanitary landfills can be designed and managed to limit.their effect on the surrounding
community.. Examples of design and management techniques include: shielding the actual
dumping area from sight, remote entrance to the facility, shielded access roads on site, control of
litter on-site, and frequent patrols for litter off-site. Modern management techniques also target
operational activities to limit the propagation of disease vectors, fires, odors, blowing litter, and
scavenging. The techniques used to combat these undesirable conditions include the timely
placement of daily cover, portable litter fences, and visual barriers such-as soil berms or
vegetation. : :

A study that examined the impact of a well-designed and managed landfill on surrounding
property values concluded that a landfill, if well-designed and managed, can be a good neighbor
and have no statistically measurable negative impact on surrounding property values’.

! Donald H. Bleich, PhD, M. Chapman Findlay I, PhD, and G. Michael Phillips, PhD, “An Evaluation of
the Impact of 2 Well-Designed Landfill on Surrounding Property Values,” The Appraisal Journal (April
1991) pp. 247-252. - -

Final Site Selection Report . 29 : March 14, 2005
EIS for the Siting of a MSWLF




/

A paper prepared by Bruce J. Parker, President and Chief Executive Officer of the National Solid
Wastes Management Association (NSWMA) ?, acknowledges that the total effects of landfills on
nearby residential properties are complicated, and that site specific and sweeping generalizations

" can be misleading. However, NSWMA concluded that academic research and other Information -
indicated that residential property values are not necessarily adversely affected by proximity to a
waste management facility. :

Other references generally conclude that the distance from a solid waste management facflity is
inversely related to the potential impact that the facility can have with a closely located property.
This means that the closer the property is to the facility, the more impact it may have on the other
property. Note that with a properly designed, construct » and operated solid waste management
facility, the local infrastructure is typically improved also. This improvement is in the form of
upgraded roads, utility access and capacity, and stormwater control. As these improvements are
made, local properties can generally become more valuable resulting from the new industry
coming to the area. ' :

In accordance with the consent decree, the proposed sanitary landfill will be operated in
accordance with §23304 which governs the operations of the facility. The proper management of
the facility, along with a facility buffer area to allow sufficient distance or separation from abutting
properties, will promote the facility as a good neighbor in the community. A good neighbor facility
can have a neutral or positive effect'in the area of the facility. Conversely, a facility that does not
meet the requirements of §23304 or is not arranged to provide natural or constructed visual
screening can have a negative impact in the area of the facility.

Modern sanitary landfills have been able to contribute to improved land values through host
community fees, tax revenues, jobs, reliablé waste 'disposal services, and infrastructure
improvement. Because environmentally protective disposal facilities are needed, regardless of
the level of source reduction or recycling, disposal facilities and communities must work together
and accept each other for the benefit of the community. A key community goal should be the
environmental protective disposal of solid waste and to show how a disposal facility and the
surrounding community can work together. )

The proposed Dandan site is located in the municipality of Inarajan in the southern portion of the
island. The population of Inarajan is 3,054 (2000 Census). The approximately 2,800-acre site in
Lot B-3-REM is a large land parcel consisting of relatively flat grasslands in the headwaters of the
Tinago River. The rural site is bounded to the north by the Ugum River watershed, the west by
the headwaters of the Fintasa River, the east by several farm plots and the Malojloj community,
and to the south by the low hills of the headwaters of the Fensol River. The nearest abutting
properties range from approximately 4,900 feet to the local high school to the southeast to other
residences approximately 8,500 feet to the northeast. : . :

The nearest land use activity is the former NASA Tracking Station and several farm plots.
Current land uses in and adjacent to the site include farming, communications facilities, off-road
activities, and other wilderness recreation. The large size of the parcel allows for significant
flexibility in the final orientation and design of the sanitary landfill. Because of the size of the site,
and distances to abutting landowners, it appears a well-designed and properly operated facility
has the potential to exist in this location as a good neighbor to the community with limited impact
to the local property owners.

? Bruce J. Parker, “Solid Waste Landfills and Residential Property Values,” National Solid Wastes-
Management Association.
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6.5.11 Proximity to Sensitive Receptors - A prefeiréd sanitary landfill site'would have significant
distance or well~screened areas separating receptors (e.g., activities, industry, schools,
hospitals, etc.) from the facility. ‘ . .

. . \
The Dandan footprint is not immediately adjacent to sensitive receptors, stich as residences or
schools. Potential residential sensitive receptors are over one mile to the east in Malojloj village,
and to the southeast in GHURA’s Southern Rental Housing. Inarajan Middle School s, likewise,
over one mile southeast of the footprint. The Inarajan Mayor’s Office and other facilities in the
area are about 1.7 miles east of the Dandan footprint. :

6.5.12 Utility availability - A preferred sanitary landfill site would have short distances to connect
to existing utilities, including power, water, sewer, telephone, and other required utilities.

5.5.12.1 Power. The power demands of proposed landfill operations can be satisfied by
connection to the Guam Power Authority power distribution system available near Route 4
approximately 8,300 feet from the proposed landfill footprint measured along the proposed
access corridor. o _ .

5.5.12.2° Telecommunications. Telecommunication requirements can also be satisfied
by connection to available communications infrastructure near Route 4 approximately 8,600 feet
from the proposed landfill footprint measured along the proposed access corridor. Cable TV
infrastructure is over 3 miles away. ' -

5.5.12.3 Water. The water demand of proposed landfill operations can be satisfied by
connection to the public water transmission system located along Route 4 approximately 2 miles
from the proposed landfill footprint. A new 6” diameter water transmission line with the possible
addition of a booster station will provide the required volume and pressure to support landfill
operational requirements and fire protection.

5.5.12.4 Sewer. Sewage demand for landfill operations will be generated primarily from
leachate disposal and limited restroom and kitchen facilities. Leachate and routine sewage
treatment and disposal requirements may be handled properly by on-site facilities and will be
addressed during the detailed design of landfill improvements. If on-site disposal of leachate
and/or sewage is prohibited, then a pumped connection to the public sewer system located in
Malojloj Village near Route 4 (approximately 2 miles away) will be necessary.

5.5.13 Zoning - A preferred sanftary landfill site would be (or be easily capable of being) zoned
appropriately for a sanitary landfill facility. o

Dandan is located in an "A” or Agricultural zone (Figure 14). The following usés are permitted in
an “A” zone: . _ ,

e . one-family dwellings and duplexes;

« farming and fisheries, including all types of activities customarily carried on in the field of
agriculture and fisheries, including the raising of crops and fruits, poultry and livestock,
grazing and dairying, and tree and other vegetative production, whether for commercial

- or personal uses; ' :

o uses customarily accessory to any of the above uses, including home occupations and
private automobile parking areas as well as accessory buildings and structures such as
private garages, warehouses, bamns, corrals, or other similar structures.

The proper zone for a landfill facility is “M-2”, Heavy Industrial, which permits any uses not
specifically prohibited by law, including those which are or may be objectionable, obnoxious, or
offensive by reason of odor, dust, smoke, noise, gas fumes, cinders, vibrations, or water-carried
waste. The Guam Land Use Zoning Regulations do not identify sanitary landfills as a permitted
use.or conditional use on Agricultural zone lands. The development of a sanitary landfill at the
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Dandan site would require re-zoning from Agriculture to Heavy Industrial via the Guam Land Use
Commission or re-zoning via the legislative process. Both processes require approval by the
Governor of Guam. : i

6.0 Site Characteristics - Sabanan Batea Candidate Site
6.1  Water Protection |

6.1.1  Aquifer - A preferred sanitary landfill site would not be located over an aquifer that does,
or could, provide a drinking water supply regardless of depth fo aquifer.

The Alutom Formation is poorly permeable but is saturated with groundwater, some of which
discharges into the Pulantat basin. No wells with a record have been drilled within the
boundaries of the site. The four wells in Pulantat were drilled and tested in 1991. Data from these
wells suggest groundwater conditions in the site. The wells were drilled at elevations from 21510
245 feet, approximately 100 feet lower than the general elevation of the proposed landfill site.
Depth to water ranged from 15 to 26 feet, and the lithologic logs show a weathered zone depth of
10 to 40 feet. Each well was pumped for one day and successfully extracted water from the
volcanics. The most productive well yielded 67 gpm with 32 feet drawdown in the well. Specific
capacities ranged from 1.8 gpm/ft to 5.6 gpm/it. For a Guam voleanic aquifer, these yields are
excellent. Should the same groundwater conditions prevail in the project site, the successful -
development of a moderate water supply is possible. ’

A groundwater recovery test was performed in a test pit in the surficial water table encounter
below the landfill site. The permeability measured was 8x10-5 cm/sec (2x10-4 ft/min), relatively
low permeability. Based on the permeability of the surficial materials the surficial groundwater
system would not be expected to be suitable as a groundwater supply source.

6.1.2  Flgodplains - A preferred sanitary landfill site would not be located in a designated
floodplain. '

None of the potential sites are located in a flood plain as identified by the Flood Insurance Rate
Maps prepared by the Federal Emergency Managem_ent_Agency. :

6.1.3 Groundwater - A preferred sanitary iandﬁll site would be located in an area where the
groundwater is deep below the ground surface regardless of groundwater quality.

A total of 10 test pits and 1 deep boring were performed at the Sabanan Batea sité. The test pits
were excavated to a depth of 15 feet or greater except for test pits 5 and 10 where the high
groundwater levels limited excavation to approximately 7 feet. The boring was excavated to
depths of approximately 65 feet. Water levels were measured in all test pits when encountered.
A piezometer was installed in the boring. The water table depths and elevations are provided in
Table 7 below. Measurements to the water table were made by steel tape from a stable site on
‘the ground surface. Test pits were completed using a trackhoe with a 3" wide bucket. The pits
were excavated to the deepest possible depth (15-20" BLS at most locations), and samples for
geotechnical analysis were taken from each stratum or soil horizon. The dimensions of each pit
were recorded, as well as a field description of the various strata. The units were classified in -
accordance with the USCS (Unified Soil Classification System). Groundwater levels were also
recorded in each pit, to an approximate 1/10 of a foot. - Soil borings were completed using a truck-
mounted rig with an 8” hollow stem auger. Geotechnical samples were taken, beginning at 3’ BLS
via split spoon (Dames & Moore sampler) at 5 intervals until the depth of 33’ BLS was attained.
Samples deeper than 33’ BLS were taken every 10'. The borings were terminated at no less than
60’ BL.S, with some reaching 70’ BLS. In some cases, water-cooléd rock coring had to be

Final Site Selection Report 32 ' March 14, 2005
EIS for the Siting.of a MSWLF

T ————
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IG ENGINEERS, PC.

December 24, 200£§

Ms. Lorilee T. Crisostomo

Administrator -
Guam Environmental Protection Agency
15-601 Mariner Avenue

PO Box 22439

Barrigada, Guam 96931

RE: GUAM EPA SOLID WASTE LANDFILL PERMIT APPLICATION. LAYON

Hafa adai Administratpr Crisostomo,.

Attached please find the updated Solid Waste Marnagement Facilig' Landfill

Permit Application for the Layon, Inarajan site. We are resubmitting the
application with the updated design submittal and with response to the
comments.regarding the original application submittal in 2006. L

The letter received from Guam EPA dated April 21, 2006 noted the application
. was not complete due to the following deficiencies and the agency was unable to
complete the application review. We hereby list the deficiencies and our
response. e '

1. Partlil, Part A, Section 1 - General Information, Item No. 4e — Zoning

DPW must submit the certification of compliance with Zoning requirements. from

the Department.of Land Management. In addition, -submit a copy of the

approved Zone Variance for Land Use Application form the Guam Land Use
Commission (GLUC). [22 GAR 23104(b)(1)XB)] '

RESPONSE: The Guam Land Use Commission (GLUC) approved the Zone
Change’ of Lot B-3REM-2 from Agricultural “A” to Heavy Industrial “M2” in its
. meeting on December 11, 2008. The zone change is pendirig approval by the
Legislature and Govemor. The DLM certification of compliance and the GLUC
Notice of Action will be submitted once received from the Government.. '
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2. Part III, Part A, Section 1 — General Informatlon, Item No 5a ~ Land
. Owner .

DPW must submit documentation to verify authorization of use of Lot B- 3REM-2,
Dandan Road, Malojloj. Also-include a Title Report or similar document that
verifies the ownership of the aforementioned lot. [22 GAR 23104(2)(2)]

RESPONSE: The Government of Guam is the land owner and this is confirmed
in an opinion from the Office of the Attomey General, dated June 19, 2008, refer
to the copy attached

3. Part Ill, Part A, Section 1 - General lnformatnon Item No, 7 —
Aggllcant’s Signature -

DPW must have the appllcatlon 5|gned by the applicant of the facility. [22 GAR
23104(b)(3)]

RESPONSE: The  application is signed for the applicant by Mr. David L.
Manning, a representative of the ‘court appointed receiver, Gershman Brickner &
Bratton Inc.

4, Part ill, Part A, Section 1 — General Informatlon ltem No. 8 — Land-
: Owner’s Slgnature .

.DPW must have the application 51gned by the land owner of the facmty [22 GAR
23104(b)(3)]

RESPONSE The a'pphcatlon 'is signed .for' the land owner by Mr. Davnd L.
Manning, a representative of the court appointed receiver, Gershman, Bnckner &
Bratton, Inc. ' : :

5. Part Ilt Part A, Sec lon 1 —. General Informatlon, ltem No. 9 -
OQerator S Slgnature

‘DPW must have the application S|gned by the apphcant Iand owner and
operator of the facility. [22 GAR 23104(b)(3)]

RESPONSE:. The operator selection is pending.
Wetruét you will find this resubmittal is responsive to the bommehts received

and complete for processing the application of the SWMF Landfill Permit
-Application. Please contact me.at 647-0808 with any comments or questions.

TG Enginsers, PC
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Si Yu'os Ma'ase,
TG Engineers, PC

T

Tor Gudmundsen, PE
President

Attachments:
Office of the Attom'ey General of Guam — Legal Memorandurh
Subject: Ownership of Land in Condemnation Proceeding
- Dated June 19, 2008
- (Pages 1 -4) '
Cc: |

Mr. Daﬁd L. Manning
Mr.:Christopher Lund

TG Englneers, PG



Alicia G. Limtiaco -

Attorney Generdl
- Office of the Attorney General
- Jume ig, 2008 ,
IEGALMEMORANDUM R Ref-DPWos-osss

TO ' : RecexverU.S.A.v Govmmentoqumz,DlsmaCom'toquam,Cwﬂ
S - Case No. 02-00022 -

FROM_-. AitomeyGeneralK
SUBJECT: OwnershlpofLandmCondemnatlonProceedmg

' Youhaveaskedwhether(}ershman,Bnckner&Bratton,Inc.astheReeerverappomted
by the U.S. District Court of Guam judge in U.S.A. v. Government of Guam, Civil Case

No, 02-00022mayapplytothegovemmentoquamforamnechangeandsohdwaste .

permit as the "owner” of the Layon Iand 'bemg condemned for the govemmem‘.’s new
landfil site. : .

The apphmhon procedm-e for zone changas and solid waste permits require that the
"owner” of the land, which js the subject of an application, sign off on the application.

. The land for which the zone change anid solid waste permit is sought is currently the
.subject of a condemnation proceeding filed in the Superior Court of Guamin
Government of Guan v. 1,348,474 Square Meters, More or Less, Civil Case No.CV .

" 0084-08. On January 24, 2008, the government filed 2 Declaration of Taking touse the
“land as a new solid waste sanitary Iandfill, and deposited $1,200,ooo into ﬂaereglstry of
ﬂlethastheesnmatedcompensanonforthelandmhng . or

_ The twosections of Guam law on emirient domain relatrveto this d‘lSC!JSSIOD. prov1de in
: pertmentpartasfo]lows. ' . . R

§15107. Eminert Domain: Land, Easements, or R1ghts of Way for
_ Pnblc Use; Takmg of Possmm and Title; Authorrty' Procednre.

: - . Upon the @g' it of said deeléraﬁoﬁ of taking and of the depositin thé court,
. to the use of the persons entitled thereto, of the amount gﬂg_ estimated

287 West O'Brien Dive » Hagatnia, Guam 56910 » US.A. -
*'Telephone (671) 475-3324 - Facsimile (671) 472-2493




LEGAL MEMORANDUM (08-0555) .
To:Receiver R O
. Subject: Title to Land in Condemnation Proceeding .

June 19,2008 -

Page-2- -

- compensation stated in said declaration, titleto the said lands in fee simple
. 2bsolute; or such estete or interest therein as is specified in said declaration, shall
in the government of and said Jands shall be deemed to o
- condemneqd and taken for the use of the government of Guam, and therightto . . -
" . just compensation for the same shall vest in the ns entifled thereto; and said
compensztion shall be ascertained and awarded in said proceedingand E
established by judgment therein, ... . . o ' CoLe
21G.C.A; §15107. [Emphasis added ]

§15110, Same: Taking in Advance of Final Judgment; Rightas -
Additiona]to'Existthights; Powers, and Authority. = .

. The right to take possession and title in advance of final § in
epndemnag'onmgm"gs_aspravidedinthis’ﬁﬂeshaﬂbeinaddﬂio'ntoany

sght, power, or authority conferred by the laws of the government of Guam and.
: not be construed as roga::ihg,]imiting,o’r‘modifybaganysuchright,-
‘power, oratthority. [Erbphasisadded] |

21G.C.A. §15110. [Emphasis added] Ses; also, 21 G.CA §15108.

ﬂesecﬁonéqﬁotedabwemékeifdwthafuponthehappeﬁngoftmfbings,ﬁﬂe

passes to the government of Guam, and that this passage of title takes place in advance

- of the final judgment. First,the@vemmentmustﬁleadeclar_aﬁoantakingthat .

- contains aﬂtheinformaﬁonreqiﬁredbytheeminentdgmai:alaw. Second, the . i

' govemmentmustﬁlewiﬂ:thecourtadepositinthe.amoﬁnt-‘ofcompensaﬁon estimated *

. to cover the taking as specified in the declaration. - . : Lt

. Section 15107 of Guam's eminent domain law is very similar to that of several other -
s;atefandthaioftheFederalgoye;'nmentinthattheyallpasSﬁﬂeMediatelyupon :

~ the'payment of compensation, usually to the court. Compare the Federal law which

o1 Section15108proﬁdé"l\l’oaibpea]iﬁanymnsemderthiscﬁpternoranybondor
tmderta.kinggiventhereinshaﬂoperaﬁetoprevantordelaythevsﬁngofﬁﬂetomhlandshthe
government of Ggam.” T .o T : .

: ? Some states that currently have, or used to have, a law almost identical fo Guan’s o1 G.CA.
§15107 vesting title upon filing of the declaration of taking and depositing an estimated compensation .
amount into court are California, Michigan, Pennsylvania, South Dakota, and Alaska. See,e.g., Weston -
Inestment Co. v, State, 189 P.2d 262 (Cal. 1948); Gooduwill Community Chapel v. General Motors Corp.,
503 N.W.2d 705 (Mich. App.1993); Urban Redevelopmerit Authority of Pittsburgh v. Hackaday, 501
A.2d 349(Pa. 1985); South Dakota Department of Transportation v. Freeman, 378 N.W.2d 241 (S.D.

1985); Stute v, 18,018 Square Feet, More or Less, 621 P.2d 887 (Ala, 1980). For the District of Colomnbia,

see District of Columbia Redevelopment Land Agency v. Dowdey, 618 A2d 153 (1992), -

287 'West O’Brien Drive « Hagatua, Guam 96910 = US.A.
- Telephons (671) 475-3324' Facsimile (671) 4722493



- LEGAL MEMORANDUM (08-0555).. .

. To: Recetver ' P C . :
Subject: Title'to Land in Condemmation Proceeding . -
June 19, 2008 - - o
Page -3~ -

provides in pertinent part: _ o .
(b)Vesﬁngofnﬂe.;-onﬂingtheaeclamﬁonoftakmgandaeposiﬁngiﬁthe

- estimated compensation stated in the declaration - -
| ,(1).ﬁﬂemtﬁéamteozmspecﬁgdmﬂ1ede&mﬁon@tsmthe'

court, to the use of the persons entitled to the compensation, the amount ofthe

Government; . . , -
'(z)t‘helandis_coﬁdemnﬁed'_andi':akenfor;‘beuseoffheGOVemﬁent;apd

o tothecompensaﬁ_on. -
40USC. S3uia(®). . |

On Guam, Ee title that véts is "fee simple absoluté." Black’s Law Dictionary, 5"‘ed.,
: deﬁnes "absolute title"” and "fee simple absohute," respectively, as: -

...aﬁeicbaﬁveﬁﬂe,oréﬂeastaﬁﬂewhichéxdﬁdsaﬂotbérsnotwﬁpaﬁble
. wit.hit.Anabsolqteﬁﬂetolandmnnoteﬁstatthesameﬁméin-diﬂ‘erent
persons or in different governments, . - . - .

- - - an estate limited absolutely to a man and his Heirs and assigns forever without-
1imitation or condition. A: lute or fee-simple éstate is one in which the
owner is entitled to the entire property, with unconditional power of disposition
during his life, znd descending to his heirs and legal representatives tpon his
death intestate. Such estate is unlimited as to'duration, dispost ion,and
descendibility. Slayderi v. Hardin, 79 S.W.2d 11,12 (Ky: zxxx). - = . - ,

(3)thenghttomstcompensahonforthelandvesismthepersonsennﬂed o

" Also, "to vest” means %ogiveéniﬁmeﬁmﬁxedﬂghfofmtqr-mm%@"- -

or "to deliver full possession of land or of an estate.” quck’s Law Dictionary,

3 When the ordinary meaning of the terms “to vest” and "fee simple absolute tifle"is
applied to 21 G.C.A. §15107, one would have to conchide that the government of Guam

acquired title immediately on January 24, 2008 wheri it filed in the Superior Court of

Guam its Declaration of Taking and depositgd $1,200,000 as estimated compensation.” .

In fact, §15107 elso provides that onoe the decliration ind depostt are fled, the parties

. Ininterest may at any time filé an application to have the deposit paid over to them. The
.Tight of private land owriers.to receive compensation is an important element in -

determining whether a taking has actually occurred, and when competisation is payéble,
a taking is deemed to have taken place. ‘See LaFontame’s Heirs at Law and Next of Kin

287 West O'Brien Drive » Hagatna, Guara 96910+ US.A.
Telephone (671) 475-3324 + Facsimile (671) 472-2453
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. -Subjeot:TiﬂetO'IandinGondﬂmnaﬁonProcwding
June 19,2008 - ST

Page <4-

v. LaFontaine’s Heirs at Law and Next of Kin, 107 A.2d 653 (Md. 1954). Since §15107 -
makes the compensation money available to the parties in interest immediately upon the

‘government’s filing of the declaration and deposit, then the last stepnecessary to.

complete the taking must have taken Place when the declaration was filed and deposit -
madetotheqourt'.. . o B R :

; noftakingand&epoéitoféﬁmatédcompensaionintom In the case of

. Government of Guam v, 1,348,474 Square Meters, More pr Less, Civil Case No.CV._

0084-08, that took place on January 24, 2008. .

Therefore, thé government of Guam is pqwthedwﬁez_-‘bfthépﬁpert;»inthe .
condemnation case, andthegovemmentoquam may represent itself as the owner on

287 West O'Brien Drivé's Hegatna, Guam 56910 - US.A. o .
Telephone (671) 475-3324 « Facsimile (671) 472.2493 _ -
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GEPA SOLID WASTE MANAGEMENT FACILITY PERMIT APPLICATION




TG ENGINEERS, PC ..
December 233 2008

'MUNICIPAL SOLID WASTE LANDFILL FACILITY
LAYON, DAN DAN, INARAJAN
PERMIT APPLICATION -

The project Pre-Final (100%) Submittal docuiments include the following Drawing
Sets and Document Books, plus other relevant documents that have been
previously submitted.

Drav'\}in'g Set No. 1 ~ Operations Road and Mass Grading of Cells #1 and #2
. Drawing Set No. 2 — Entrance Area Facilities and Cells #1 and #2

Book 1A o _ -
> Technical Specifications, Divisions 1 -7

‘Book 1B - ,.
> -Technical Specificatioris, Divisions 8 — 16

A

2 .

. Design Narrative . :
Appendix A — Drawings . _
Appendix B — Surface Water Drainage Systém Calculations
Appendix C — Landfill Gas Master Plan. '
Appendix D — Entrance Area Civil Engineering Calculations-

. Appendix E1 — Structural Calculations -
Appendix E2 — Mechanical Calculations
Appendix E3 — Electrical Calculations _

_Appendix F ~ Earthwork and Airspace Calculations . .
Appendix G — Leachate Collection and Removal System Design
Appendix H — Subdrain Design ' '
Appendix | - Construction Schedule

- Boo

VV.VVVVYVYVYYYYY

Book3 . : ' ' o
>- Supplementary Geotechnical Laboratory Test Results
> Site-Specific Groundwater Monitoring Plan '

Book4 - - .
"~ » Operations Plan ' '
> Closure and Post-Closure Plan

- GEPAMSW Landfill Faclity = - o X Page 1 of 12
- Permit Application - December 12, 2008



Book 5 e : o : _
> Guam EPA Solid Waste Management' Facility Permit Application, for
Landfill : , : : ‘

Documents previously submitted that are referenced herein include the following.
> Final Integrated Hydrogeologic Assessment, submitted November 28,
2008 to Guam EPA - ' - '
» Geotechnical Report, submitted November 5, 2008 to Guam EPA as Book
3 of the Building Permit Application for the Operations Road and Mass
" Grading of Cells #1 and #2 , ;

. Reference to documents included herein will be to Drawing Set / Drawihg No.
and Book No. / Section No. L

I. SITE DEVELOPMENT PLANS

In addition to the complete Entrancé Area and Landfill drawings in Drawing -Set |

No. 2, we have prepared the-following drawings that are attached in Appendix
1.0. ’ .

A. Site Maps
C1 O Exfsting Site — Topographic Survey
C1.1 Proposed Site — Final Topographic Survey

C2.0 -Landfill Site ~ The drawing in'ciudeé the Landfill Site- Property
Boundary, Limits of Disposal Operations (Cells 1 — 11), and the area with the
Entrance Area Buildings and. Facilities targeted for Drawing No. C2.1.

C2.1 . Entrance Area Site — The drawing shows the Buildings and
Facilities at the Entrance Area. The drawing identifies the three buildings at
the site as follows. g

> ‘Administration Building
> . Maintenance Building
» Generator & Pump Building

Sanitary facilities .for. employees are provided in both the Administration and
the Maintenance Buildings. Equipment maintenance work will be conducted
in the Maintenance Building. , :

-C3.0 Contiguous Propérty Map - The drawing shows' the landfill parcel
and surrounding parcels. ‘The map includes radius lines with distances in
north, south, east and west directions to demonstrate the remote location of

. .GEPAMSW Landfill Facility .- . . Page2of12
- Permit Application ) . ' December 12, 2008



'the site. Also.to show there are few contiguous properties abutting the landfill
parcel. ' :

C4.0 . % Mile Radius Map — The drawing shows the landfill site with the
nnatural features and facilities within a %-mile radius of the site. All lots within
¥a mile radius are zoned “A”, Agricultural. Due to the remote location of the
site the surrdunding area is generally occupied .by small farming plots and
natural features such as rivers and wetlands. The radius limits extend into
the Tracking Station property, but not to the facilities within the Jproperty.
There are no existing utilities or wells within 500 feet of the landfill parcel.”

A Zone Change Application was filed with the Guam Land Use Commission
(GLUC). During the December 11,"2008 GLUC meeting the Zone Change
Application was approved with the property being rezoned from “A”,
_ Agricultural to “M-2", Heavy Industrial. A municipal solid waste landfill facility
_is a permitted use in an M-2 zone. The GLUC Notice of Action will be
forwarded once it is issued, along with the certification of compliance with
zoning requirements. . ' :

B. Alternate Boundary
Not Applicable.

C. Site Investigations
1. Geotechnical Investigation

A Geotechnical Investigation was completed at the site with test pits and
soil borings during the period of May — July 2005. Soil laboratory testing
was completed using on-site soils. The Geotechnical Report was
submitted November 5, 2008 to Guam EPA as Book 3 of the Building
Permit Application for the Operations Road and Mass Grading of Cells #1
and #2, The report includes discussion about on-site soils, the use of on-
site soils and general requirements for the liner, cover, drainage material
and cap. 'We note that on-site soils are not satisfactory for drainage
material and that imported aggregate and geocomposite materials will be
used as appropriate. These items are discussed further in the Design
-Narrative, Book No. 2.

A s,upplementafy hydrogeologic field exploration program was conducted
from April to August 2007 for the revised locations of Cells #1 and #2.

. a. The site is generally underlain by a weathered soil of volcanic origin,
. consisting of a reddish brown to mottled reddish purple to yellow
-orange green brown black clayey silt (MH and ML).- _The boring logs
and report discussion present the soil unit information. Refer to

GEPA MSW Landfill Faclity - ' ' - : Page 3-of 12
- Permit Application . - . December 12, 2008



Geotechnical Report, Section .4 SITE CONDITIONS and the
appropriate appendix sections. '

b. The Geotechnical Report includes discussion of the on-site soil testing

- and the proposed amendment for use as part of the liner system
material. Refer to Geotechnical Report, Section 3 GEOTECHNICAL
LABORATORY TESTING. .

c. The estimate of .avéilable volume of materials available for re-use at
the site is discussed in the Design Narrative, Book 2, Section 4
LANDFILL MASTERPLAN.

2. Hydrogeologic Investigation

. a. The Site-Specific Groundwater Monitoring Plan, Book 3, Section 3 and
: the Final Integrated Hydrogeologic Assessment include the updated
- information on water table and groundwater data. . '

b. The Final Integrated HYdrogeologic Assessment includes the updated
information on field test procedures and data.

c. The Site-Specific Groundwater Monitoring Plan, _' Book 3, Section 3
- Includes the regional geology, site geology and hydrogeology.

d'. A Geologic Map of the site is included with the Geotechnical Report,
' Section 4 SITE CONDITIONS. : - . '

'D. Zoning’

A Zone Change Application was filed with the Guam Land -U'se‘Commission

(GLUC): During the December 11, 2008 GLUC meeting the Zone Change
Application was' approved with the property being rezoned from *“A”,
Agricultural to “M-2”, Heavy Industrial. A municipal solid waste landfill facility
is -a permitted use in an M-2 zone. - The GLUC Notice of Action will be
forwarded once it is issued, along with the ‘certification. of compliance with
zoning requirements. '

DESIGN PLANS

Please note that D'rawing Set No. 2, Iistéd abdve, includes fhe Entrance Area
and Landfill facilities. - :

‘A. ' Title Sheet (refer to Drawing No. T1.0)

GEPA MSW Landfill Facllity . - ' Page 4 of 12
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C. Planned Uses for Post-Closure Period

The Layon MSW Landfill site is planned to-be maintained as open space

during the post-closure period. The existing entrance area may be

maintained as a business center for the site owner. Other activities related to

the solid waste industry may also be conducted on the site, provided they are

compatible with safe and effective management of all .post-closure care
. operations at the closed landfill. : :

VI.  FINANCIAL ASSURANCE

The regulations réquire the landfill operator to provide financial assurance for the
cost of hiring a third party to close and provide post-closure care for the site at
any time in its operational life. . . '

The estimated total cost for closure of the entire landfill footprint, including a20%
contingency factor, is $17,002,759. Further discussion of the Financial
Assurance is included in the Clasure and Post-Closure Plan, Book 4, Section 7.

'GEPA MSW Landfill Facliity . ' : Page 11 of 12
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B.  Existing Site Conditions

A Topographic Survey was completed of the existing pfoject' sﬁe. The

- existing site map is simplified in Appendix 1.0, Drawing No. C1.0 for

reference. The C and L series drawings in Drawing Set No. 2 also include
“the topographic survey as appropriate in the background.

C. BaseGradePlans

The landfill Master Plan Liner Base Grades have been developed based on
- the project design in accordance with the regulations, (see Appendix 1.0,
- Drawing No. C5.0). e S

D. Engineering Mddiﬁcatién Plan Sheets

Drawing_' Set No. 2 includes full engineering plans for the ‘Entrance Area,
Landfill and Access Road. '

E.  Final Site Topography Plan .

The Final Site Topography -Plan inc_:lUdes the ‘landfill .site when filled fo
capacity and.ready for closure, (refer to Appendix 1.0, Drawing No. C1.1).

' F. . PhasingPlans

~ ' Thesite phasing will include. construction of Cell Nos. 1 & 2 first with their
planned opening in September 2010. Together with construction of Cell Nos.
1 & 2 - the access, operations, and part of the perimeter roads, along with the .
Entrance Area facilities will be constructed. Refer to the Design Narrative,
Book 2, Section 4.3 STAGED DEVELOPMENT PLAN, Table 1 for the Staged
Developmenit Plan Summary and the L1 drawing series, Drawing Set No. 2,
* for the plan sheets with the site development progression.

G- Sifie Monitor-i_ng Plan

The Iaﬁdﬁll site will include groundwatevr,. surface water and gas monitoring

facilities. Refer to the Design Narrative, Book 2, Section 7.11 MONITORING
' FACILlTlES--and the Operations Plan, Book 4, Section 3.9. '

H. Site. Cross-Sections

Cross .éections are provided to show details of the landfil site construcﬁon,
(refer to the L drawing series in Drawing Set No. 2). :

GEPAMSW Landfill Facility - b2 ' Page 5 of 12 .
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Details

Details are provided to show suffi cient information for project construction,
(refer to the L and C drawing series in Drawmg Set No. 2).

J

1.

Plan Sheets

Plan Sheets are provided to show the Entrance Area and Landfill Facilities
w1th the final layout and interfacing of facilities. Referto Drawmg Set No. 2.

SITE OPERATING PLANS

A

Ogerations Plan

The Operatlons Plan is included in Book 4. The index of sectlons is listed as
follows.

VVVVVVYVY

N

Introductlon

General Site Descnptlon
Site Development Plan
Personnel and Equipment
Operational Procedures -
Maintenance and Control
Emergency Procedures
Record Keeping
Reporting

. .The populatlon wastes, and waste handling mformatlon are dlscussed

in Sectlons 2 and 5 of the Operations Plan, Book 4,

. The specific wastes to be excluded from the Iandf Il are lncluded in

Section 5.4 of the Operatlons Plan Book 4.

' Detalled instructions for all aspects of the site’ operatlon are included in
the Operations Plan, Book 4 and Construction Documents for the site.

The Construction Documents include full construction of Cell Nos. 1 &
2to place them into operation. Sité closing information is presented in
the Closure and Post-Closure Plan Book 4.

Initial site preparatlon and site construction is included in the

Construction Document set, Drawnng Set Nos. 1 & 2, and Books 1A
and 1B with the Technlcal Specifications.

The initial -site prepar_atlon quality control and quality assurance is

- discussed in Division 1 of the Technical Specifications, Book 1A.

GEPA MSW. Landfill Facllity , ' Page 6 of 12
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c. Daily Operations are discussed in Sectlon 5 OPERATIONAL
PROCEDURES of the Operations Plan, Book 4.

d: Development of subsequent Phases is discussed in the Design
Narratlve Book 2, Sectlon 4 LANDF!LL MASTER PLAN.

e. Site closing lnformatlon is dlscussed in the Closure and Post—Closure
Plan Book4

f. Inspection requirements are discussed in the Opera’nons Plan, Book 4
. specifically in Section 8 RECORD KEEPING.

' g. The Closure and Post-Closure Plan is incl'udéd in Book 4

h. Safety is discussed in the Operations Plan, Book 4 Section 6
MAINTENANGE 'AND CONTROL and Section 7 EMERGENCY
*PROCEDURES.

i. Prevention of unauthonzed waste dlsposal is discussed in the
Operatlons Plan, Book 4, Section 5 OPERATIONAL PROCEDURES

j. Landscaping -is covered in the Techmcal Specifications, Book 1A,
Sec’uon 02924.

k. The Emergency Contmgency Planis dlscussed in the Operatlons Plan,
- Book 4, Section 7 EMERGENCY. PROCEDURES :

B. Cover Material

On-site- excavated soils will be stockplled and used for daily cover material.
~Proposed stockplle plans are indicated on drawings C3.11 and C3.12,
. Drawing Set No. 1, and discussion of the _Staged Development Plans are

included in Book 2, Section 4 of the Design Narrative and Book-3, Sectlon 3
- of the Operations Plan.

- Discussion of Daily, Interim and. Final. cover plans is included in the
Operations Plan, Book 4, Section 5 OPERATIONAL PROCEDURES.

C. DiSeasé Vector Contfol

Site personnel will be trained to observe and identify the first signs of vectors,
including rodents, insects and blrds The daily cover operations for MSW
disposal areas normally prevent vectors from actively using the site. Further
discussion of vector control is included in the Operations Plan Book 4,

Sectlon 6 MAINTENANCE AND CONTROL. :

GEPAMSW Landfil Facility : o : Page 7 of 12
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D. Exglosive Gases Conlrol

~Methane gas is produced by the anaeroblc decomposmon of organic
components of solid waste. The Layon MSW Landfill will implement a Gas .
Monitoring Plan to ensure that methane gas does not cause safety or
environmental problems. = Further discussion of explosive gas control is
included in the Operations Plan, Book 4, Section 6 MAINTENANCE AND
. CONTROL.

“E.  Water Quality

Water Quallty field work, sampling and testing, and momtonng is dlscussed
in the following plans. . .

> Supplementary Geotechnical Laboratory Test Results, Book 3
- > Final Integrated Hydrogeologic Assessment
> Site-Specific Groundwater Monitoring Plan Book 3-

F. Run—on/ Run-oﬁ’ Control System

. Stormwater is managed by controlled grading on the surface of the landfill
‘and by maintaining an engineered system of drainage ditches, channels,
. pipes and infiltration ditches. Further discussion of the stormwater control
systems is included in Book 2, Design Narratlve Section 6 SURFACE.
- WATER MANAGEMENT. There will also be an annual update of the Surface
" Water Mafiagement Plan, as- required by the Operatlons Plan Book 4,
Section 6.10 STORMWATER. _ :

G.. Recordkeeging

~ The Layon MSW Landfill will maintain an operatmg record in a desngnated
area of the landfill office, including an. extensive list of categories of records
and documents. Further discussion of the recordkeeping is included in the
Operatlons Plan, Book 4, Section 8 RECORD KEEPING.

H-Aes_tm

~ Alitter control program is included in the Operations Plan .Book 4, Section 6

- MAINTENANCE AND CONTROL. In addition to litter control, the Entrance
Area will be’ constructed with basic landscapmg and the landfill site Final
Cover planted with local vegetatlon :

- I. - Air Quallg(

The Layon MSW Landfill will operate in- full compliance with Guam and
federal requ1rements for air pollutlon control. Activities conducted in relation
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to air prograrhs include:

»> Asbestos waste management: - : -
» Prohibition of open buming and implementation of programs to detect,
' prevent and suppress fires in solid waste loads
> Monitoring for emissions of landfill gas
> Control of dust and odors

Further discussion of the air quality Is included in the Operations Plan, Book
4, Section 6. ' : : . _

V.  CLOSURE PLANS.

A. .Final Cover

The Layon MSW Landfill Final Cover is required to be designed and
constructed in accordance with the regulations and prescriptive elements. An
alternative to the prescriptive design may be approved if it can be shown to
. achieve infiltration and erosion control equivalent to the prescriptive design.
The proposed final cover is an alternative design. Further discussion of the
Final Cover is included in the Closure and Post-Closure Plan, Book 4,
Section 5. : :

B.  LargestArea Requiring a Final CbVer '

The permitted. waste footprint is planned for closure in three stagés as
. significant areas reach the permitted final grades. The three stages are -
described as follows. -

Stage I closure will occur after Cellé- 1-5 have been developed and filled to
interim final grades, and Cell 6 has been constructed and placed in service.

Stage 1l closure will occur after Céllé 6-7 have been developed and filled to
interim grades, and Cell 8 has b_een constructed and placed in service. -

Stagé Il closure will occur after the'rem.aining cells, Cells 8-11, have been
filled to final grades. '

Based on analysis, the largest area to require closure at.any time would occur
before Stage I closure is implemented (73.3-acres). Further discussion of the
largest area requiring Final Cover is included in the Closure and Post-Closure
Plan, Book 4, Section 5. : ' '
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C.  Maximum Waste Inventory -

On a dally basis, the largest amount of waste not buried in the landfill is the
maximum daily tonnage received at the site, which is projected to redch
approximately 1,200 tons of municipal solid waste in the last years of site
operation. Further discussion of the Maximum Waste Inventory is included in
the Closure and Pest-Closure Plan, Book 4, Section 5. : :

D.‘ Completion Schedule

-Closure of the Layon MSW Landfill will be lmplemented by the followmg
sequence of activities.

> Flnal d_esign and construction procurement
> Closure cap construction

- » Removal of structures
> Closure documentation

Further discussion of the Completron Schedule i IS included in the Closure and
Post-Closure Plan, Book 4, Section 5.

V. - POST-CLOSURE PLANS

A. Monitoring and Maintenance Activities

" Specific activities to be conducted dunng the post-closure penod include the
- following. :

> . Maintenance of the final cover

»> Operation and malntenance of leachate collectlon and removal
systems

> " Operation and marntenance of the landfill gas management system -

> Groundwater monitoring :

> Landf Il gas monrtonng

Further discussion of the Monrtonng and Maintenance Activities is lncluded in
the Closure and Post—Closure Plan, Book 4, Sectlon 6. . '

B. .Contact Personnel / Informatron

The name, address and telephone number of the person r_esponsible for the
Layon MSW Landfill- post-closure activities will be maintained in the site's
_operating records and updated in the Post-Closure Mamtenance Plan
_ whenever it changes after the post-closure plan begins. :
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May 22, 2009
Reponses to GEPA Comments

Site-Specific Groundwater Monitoring Program Plan

BOOK 3
GEOTECHNICAL REPORT AND

WATER QUALITY MONITORING PLAN
GROUNDWATER PLAN —~ GENERAL

A. Discussion shall be made on the implementation and schedule of
groundwater monitoring plan for each type (ground water, surface wafer,
subdrain discharge, and leachate) to ensure compliance with applicable

regulations.

Response: Section 2.4.1 of the Draft Site-Specific Groundwater Monitoring
Plan (SSGWMP) describes the Federal and Territorial (Guam)
regulations applicable to groundwater monitoring at the Layon
Municipal Sanitary Landfill (LMSL). The implementation activities
and schedules described in the SSGWMP have been established
to provide for compliance with applicable requirements of 40CFR
Part 258, Subpart E, and Title 22, Chapter 23, Article 5 of the
Guam Solid Waste Management Rules and Regulation.
Applicable sections of the SSGWMP may be expanded to further
describe how the proposed implementation activities and -
schedules comply with these regulations.

B. The groundwater monitoring system (well designs, spacing. efc.) requires a
number of signed statements from the designer that it meets the requirements
of SWDRR Article 5 and 40 CFR 258.51.

Response: The monitoring well network currently described in the SSGWMP
is expected to provide the baseline monitoring information.
necessary to design an effective monitoring network for the
facility’s subsequent Phase 1 detection monitoring program
(DMP). Consistent with Section 23502, the current SSGWMP will
include a statement by a Qualified Groundwater Scientist (QGS)
regarding certification of the proposed Phase 1 baseline
monitoring program (BMP) groundwater monitoring well network
and a discussion regarding the appropriateness of the network
with respect to the goals of the BMP.

Upon completion of the Phase 1 BMP and prior to implementation
of the facility's DMP, a final groundwater monitoring well network
suitable for the facility's Phase 1 DMP will be proposed and
subsequently certified by a qualified groundwater scientist.
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C. Discussion shall be made that represents the quality of groundwater passing

the relevant point of compliance to verify compliance with SWDRR Article 5.

Response: Please see above “Response to Comment B” regarding
certification of the BMP and DMP groundwater monitoring well
networks by a qualified groundwater scientist (QGS).

D. At a minimum, groundwater samples for both the background determination
and the semi-annual detection monitoring program must be analyzed for
Appendix | constituents. Appendix Il constituents shall be tested for during
the 8-sample background determination.

Response: As requested, the SSGWMP will be modified to include 8 sets of
analyses for all Appendix Il constituents at all BMP groundwater
monitoring points. Given that the Appendix | list is a subset of the
Appendix Il list, all Appendix | constituents will also be analyzed at
each BMP groundwater monitoring point during each of the eight
events.

The Phase 1 BMP has been designed such that any or all of the
Appendix | constituents can potentially be employed as
monitoring parameters during the subsequent DMP. However, for
most modem landfill facilities, the Appendix 1 monitoring
parameters are replaced by a list of more-effective site-specific
monitoring parameters which are based on background water
quality and anticipated leachate chemistry (a replacement
process which is allowed for in both Federal and Guam
regulations). It is therefore strongly recommended that the
selection of DMP monitoring parameters be made only.after the
Phase 1 BMP is complete.

E. The method defection limits should | be specified for each constituent and
tested is Jow enough tfo characterize the groundwater with respect to
groundwater monitoring standards.

Response: At this time, it is expected that laboratory testing of liquid samples
will be conducted by the Test America facility in Denver Colorado.
Test America’s standard method detection fimits (MDLs) will be
included in the SSGWMP along with Guam’s corresponding
drinking water standards (MCLs). Based on a comparison of Test
America’s anticipated MDLs to Guam drinking water standards,
we expect that, using the currently proposed laboratory methods,
seven of the more than 200 total analytes proposed for the project
will have MDLs which slightly exceed Guam drinking water
standards. These constituents are as follows:
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Benzo(a)athracene, MDL = 0.35 ug/L, MCL = 0.1 ug/L;
Benzo(k)athracene, MDL = 0.460 ug/L, MCL = 0.2 ug/L;
Benzo(a)pyrene, MDL = 0.31 ug/L; MCL = 0.2 ug/L;
Chrysene, MDL = 0.54 ug/L, MCL = 0.32 ug/L;
Indo(1,2,3-cd)pyrene, MDL = 0.65 ug/l, MCL = 0.4 ug/L;
Pentachlorophenol, MDL = 20 ug/l, MCL = 1 ug/L;
1,2-Dibromoethane, MDL 0.18 ug/L, MCL = 0.05 ug/L;

It should be noted that current landfill regulations do not require
that MDLs used for DMP be below drinking water MCLs. In the
event that it is required that all MDL be below MCLs, it will be
necessary to incorporate additional specialized laboratory
methods that are not currently accounted for in our cost proposal.
Such changes will also require the collection and shipping of
substantial extra liquid volumes to the mainland laboratory, which
will also likely increase costs substantially.

F. Itis noted that determinations of groundwater flow conditions presented and

discussed in the subject document are based on a potentiometric surface
map of the landfill area constructed from water level elevations collected in

July 2007. A more thorough understanding of preconstruction groundwater
gradient would resulf through the analysis of additional potentiometric surface
maps that depict any seasonal changes in groundwater conditions. In
addition, it is recognized that construction of Phase one cells (cells one and
two) will modify groundwater flow conditions to some extend in the vicinity of
those cells. Therefore, it is critical that the Phase one groundwater plan
adequately characterizes post construction groundwater conditions and
establishes background for that phase of construction. As indicated in the
plan, Phase one background conditions will be used to develop the detection
groundwater monitoring plan for Phase one cells.

Response: We concur that accurate characterization of groundwater flow
directions throughout the year is of critical importance to the
project. To this end, the Phase 1 BMP will include the monthly
measurement of depth to groundwater data from up to 30 on-site
groundwater wells, as well as, the collection of water level data
from pressure transducers placed in 13 BMP monitoring wells.
Contour maps will be prepared for the site on at least a monthly
basis during the BMP.

G._Because post-Phase one construction groundwater flow conditions are largely
unknown, Guam EPA recommends that monitoring wells MW-15 and MW-16
be included in the baseline groundwater monitoring network to help define
those conditions. In addition, the hydrogeologic study conducted at the sife

conclude that vertical groundwater gradients are consistently downward
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beneath the footprint. Potential impacts from cell construction activities to the

upper sections of the saturated zone to baseline conditions of the underlying

portions of the groundwater need to be characterized. It is therefore
recommend

Response: The SSGWMP will be updated to include baseline monitoring of

: monitoring well MW-15. It should be noted that monitoring well
MW-15 is located within the landfill footprint and therefore will
likely be decommissioned prior to completion of the BMP.

Monitoring well MW-16 is located in an area of ongoing
construction activities and was therefore recently
decommissioned. The well will therefore not be monitored as part
of the BMP.

It should be stressed that the vertical gradients reported for site
monitoring wells are small and represent only one component of
the overall gradients. Horizontal components of groundwater flow
at the site are orders of magnitude greater than vertical
components. The SSGWMP for the Phase 1 BMP includes
monitoring of groundwater elevations in 5 sets of shallow/deep
well pairs near the Phase 1 area. This should provide substantial
additional information regarding gradient components, both
vertical and horizontal. This information will be integrated into the
design of the monitoring network for the subsequent Phase DMP.

H. Because it has been determined during the hydrogeologic study that vertical
hydraulic gradients are consistently downward beneath the footprint, Guam
EPA expects that deep monitoring wells will need to be included during the
subsequent Phase 1 detection monitoring plan.

Response: As noted in a previous response, data from 5 pairs of
deep/shallow well pairs will be collected during the Phase 1 BMP.
These data should provide clear indication regarding the
magnitude and significance of vertical gradients in the vicinity of
Phase 1. '

The proposed Phase 1 BMP scope has been modified so that
sufficient data will be collected to allow any or all of the deep
monitoring wells to be retained as compliance monitoring wells in
the subsequent DMP. However, we strongly recommend that the
actual Phase 1 DMP monitoring wells be selected only after the
Phase 1 BMP data is collected and fully evaluated.
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I. Guam EPA will be providing the actual recommended sites of fwo hew
monitoring wells and the deletion of the proposed MW-14A from the network

Response: According to the Hydrogeologic Characterization Report by
Geomatrix (Page 22), Monitoring Well MW-14B, rather than MW-
14A, suffers from a partial obstruction (grout). We therefore
anticipate deleting deep well MW-14B from the Phase 1 BMP,
rather than shallow well MW-14A,

Monitoring well MW-14B will be replaced in the BMP by a
proposed new monitoring well (MW-14BR) which will be located
approximately 10 feet from monitoring well MW-14A. At the
current time, we also anticipate installing a second “new”
upgradient deep monitoring well near existing shallow
groundwater well TG-3 (a.k.a MW-3). We will be pleased to
consider any alternative locations recommended by GEPA for
these two new upgradient wells.

J. P.4-8 Sec 4.4.1: Should not say concentration " Near or At Zero" should say
"Non-Detect at MDL"

Response: The phrase “at or near zero” as used on Page 4-8 of the
SSGWMP refers to the expected detection frequency, not the
expected concentration. The phrase is respectfully therefore
considered appropriate as written.

K. P.4-9: Need to define “significant concentrations”.

Response: This comment is no longer relevant given that all analytes from
the “Trace Organics Plus Cyanide” Group will be analyzed during
each of the eight monitoring events, rather than just the first
event.

L. P.5-2: 4 WQ monitoring of events should occur after "significant” rain events
fo document conditions. "No Flow" should not equal "sample"” should
reschedule to get sample because of only 4 fotal proposed.

Response: Stream water sample collection activities for the baseline
monitoring program will be conducted during four of the twelve
regularly scheduled monthly monitoring events. Stream water
sampling stations will be established and if necessary re-
established, such that at least four sets of liquid samples are
collected for analysis over the baseline monitoring period.
Attempting to “time” Phase 1 BMP monitoring events relatlve to
significant rain events is considered impractical.
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M. Ground water and Monitoring Plan and QAP fo comply with Article 5 Section

23501(c)(4).

Response: Section 23501(c)(4) requires that the facility comply with Section
23502 through 23506 prior to placement of waste within the
landfill. The timing of Phase 1 BMP implementation and of initial
waste disposal is contingent on a number of factors, many of
which are beyond our control. The SSGWMP describes a one-
year long, predisposal baseline monitoring and reporting program
for Phase 1 which, if completed prior to waste disposal, should
allow the facility to fulfill the requirements of Section 23501.

N. Leachate Treatment and Disposal - GWA Inarajan WWTP is not capable of
accepting leachate without pretreatment

Response: The leachate quality characterization analyses described in the
SSGWMP are limited to only those activities considered
necessary to support the selection of effective site specific-
groundwater monitoring parameters for the facility. Sample
collection and analysis necessary to support leachate
disposal/management decisions e is beyond the scope of the
SSGWMP, and is considered to be more appropriately addressed
in the facility’s operation plan.

O. Stafes that if initial observations regarding stream flow condifions indicafe that
insufficient flow exists to enable water quality sampling. that the surface
monitoring station will be excluded from further sampling attempts durina the
baseline monitoring for Phase one. Guam EPA recommends that this
statement be amended fo indicate that consideration will be qiving to the

inclusion of additional surface water monitoring station as replacements for

any stations that may not have adequate flow at any given time.

Response: As noted in response to comment “L” above, stream water sample
collection activities for the Phase 1 BMP will be conducted during
four of the twelve regularly scheduled monthly monitoring events.
Stream water sampling stations will be established and if
necessary re-established, such that at least four sets of liquid
samples are collected for analysis over the course of the baseline
monitoring period.

P. The report describes the collection of depth to static water level
measurements that will be collected during the baseline monitoring. Guam
EPA recommends that such water level monitoring be conducted using
pressure transducer and data logger. Automated SWI data collection

-provides a much more reliable and continuous record of water level
fluctuations than measurements collected manually.
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Response: The Phase 1 BMP will include continuous monitoring of water
levels in 13 groundwater monitoring wells using dedicated
pressure transducers.
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.A-MEHR, INC.
Memoraadum

RE: USEPA / CH2M-Hill Comments on Geotechnical Report

Onsr recommended responses o the comments recéived relsiive to Book 3 of the December 20088
sobmittal are presented below, following the texi of cach comment. (her Technical
Mmmmzmm@mmmqmmmm

Comment §: WWQM)@QW&W}OWE&W&@&&M_
Finzer systeny ?ﬁewméymmedrepmésmemﬁwﬁd?mm@?gwm ard a5 such
does rof reflect, nor evaluate, the curvent design. The stobility of the new praposed liner desien
carmot be verified and confirmed withous some level of analysis of the current desisn.

Respease: md@@nmmmwmdﬁ@mﬁmmm& _
eriginal gecterhmical report and sisbilfty anslysis is il valid, In arder to provide clesr
Wmmmmmwmm(mmm;mm.

Comment: The specifications must include material-specific Interfice shear srengih testing

1o verlfy assumptions made in the analyses. _ :
Response; The following additions will be incorpormed ints project specifications,
ssetion 92751 :
Interiace Shear Testing

Imerface shear testing shall be performed on samples of textered HDPE
accordance with ASTM D5321. Strain rates shall not excoad 0.04 inch per mimae
and tests shall proceed 0 a minimum shear @splacemsent of 3.0 jnches. The
frequency of testing shall be one set of tests for each of the following interfaces:

i Mmmmfwwmaym
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Wﬁwm&gs&ﬂ&mﬁa&efaﬁmﬁgmmaim

2,000 psf
5,800 paf
10,000 psf
15,000 psf

Low permeability soil used in interface shear testing shall be taken from stockpiles of
material used to construct low permeability sofl lner In accordance with Section
02225. Eow permeability soil shmll be compacisd to 2 minimom 95 percent of
meximum dry density, at 4 percent above optitnum moisture content per ASTM D698
{Standard Progice).

Geovomposite snd geomembrane used for westing shall be from material thes will be
used for tis project and shafl comply with applicshie specifications.

Before shearing, the interface materisls shall be consolidsied under the confining
pressure for &t least 48 hours. Shear fests shell be parformed under wet conditions ¢
a shest vate of no more than 0.04 inch per minwe.

Minimum interfice shear strength paremeters shal] be 23 set fosth below:

- Required Large-
]wm M i 518 G 4y 12 Y M
. - Streasth ot 3.0 inchey
Stress (psi) Dispircament
§lmil textured peosmembrane / low 2,000 817
permaahilicy soif 3.008. 1,282
19,000 2,084
60 textyured gsomembrane / 2000 ). 786
geocomposite . sfm 1,550
10,008 2829
13000 4288
&0-mB texnered peomembrane 2,000 788
Beoo@posits 5460 . 4,580
10,000 2.929
15,000 4269
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Page 1 -

Cemment 3 (related 10 response ko 2006 comment 5.3.5) Rew o this comment does mf
address the concern, in comtext of ather interfoce strengih paraseters wsed in the analyses. The
- following are noted in the stobility analysas:

~ The comsultant has chosen o “high-end™ MSW shear stremgth volue (36 degrees, 3
degrees, 100 psf) rather than an average value, which would be more appropriate in this
type of evaluation Provide documented evidence that the value used 4= an “average”
strength value for MSW or justification as to why the “High-end” value was selected,

Resporse:  The values used @e in fact conservative Clow-end™ based on o
experience. This comment, like the original comraent on which it 5 based, relutes
0 ane of the significmt gaps in the matevials sclence of solid waste landfills,
Virtually =il the data typically used fn stability malyses of refuse slopes was
derived from rests and observadons of landfills construrted and filled pdor o
implementstion of Subtitle D. Since thet time the character of municipal solid
waste has changed significently due 10 the peohibition of liquids, elimination of

. industrial sludges, and removal of recyclable materials. As z result the refuse
mmmmmmmxi@mmmmmm&mm
D Hiterature are 50 lonper applicable,

Like all engiaeers with significams field experience in solid waste landfills, we
have observed numerous refuse slopes standing at well in excess of 45

Cver the years we have worked on end documentod: @ least thres 1:1 (45
degrees) refuse slopes as high as 70 feet standing for periods of mombs at & site in
Los Angeles County,; a near-vertical slope over 20 foet high exposed for 2 month
mmmdwﬁgalﬁa&&h&nﬁgmofwm*mh'wmmWal:}
refuse slope up to 100 feet high during liser tie-in projects at a site in Hawaii; and
amﬁmsmemmsésmm.mﬂmmmﬁsﬁemwmkalm
system.

Other professiomals and academicians active in the indusry have made these
ma&mmwmmwwmww@
i this feld. We have discussed the jssue with professoss ar the University of
. Celifornia a1 Irvine, University of Hawali, and Arizona State Unbvessity. The
Wofﬁﬁmmm&mmﬂMSmiscmmﬁy
am}mwﬁdmuab&g%t&ﬂmmhycfmmammyaﬁdﬂx
University of Texss at Austin, in a mwlti-year collaborative research project
sponsored by the National Science Foundaion on the Static and Dyremmic
Properiies of Municipal Solid Waste, WBesed on our conversations with te |
principal rescarcher at ASU, we expect this study to provide an updated set of
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Page d

mm@nmchm@mhmemmwmm
field.

Based on our discussions with experts in the field, our practical xperience, and
on cur observation of existing refuse slopes in Guam, we are guite somfortable
with the prudeit parsmeters selected for the stability analysis,

=~ In addition, the clay/geomembrane residual (large displacemer) interface shear sirength
used in the deformation amdyses is not cossisiont widk lnboratory test results presented
i the report. A value of 9 degrees and 500 psf wes used in the aralyses. A value of 7
degrees and 430 psf was reported in the ighoratory results

Response: This commen relstes to tesi results for bentonite-amended soil
which is no longer part of the project

- 4An imerfave strength of I3 degrees and 230 psf ks assimed jor the geocomposie
(geovextile)fextured geomembrane interface. However. as discussed in the report, 0
goomembrane with the smooth side wp overlaid by a now-wover geotextile for
Beocamposite) will be used along the sideslapes. The interface streagth between e
smoath geomembrane and geocomposite geotextile will be less than the interface sireagth
Jor o textured Hner. 4 revised strengeh value should be used along the slope interface. .

Respoase: Limdﬁ&sﬁms'u:(ﬁeﬂslmzm»'eamwgm&
'szoﬁamdmmﬁgﬁﬁMMmmﬁwﬂmmmm
.Taémmaemwmmmafﬁlemwﬁmﬂowmmﬁm
m«,wmmmmempewawwmmmm
(14 degrees and 50 psf). The staric factor of safty remained at 2,16 and the
mmmmﬁaﬁmmmﬁmamgmwmzzgfm
the base case. The difference is negligible, dernonstrating that the analyses &
presentad in the Technical Memorandum are appropriate. The anadytical results
for the two example cases are attached in Attschment A,

ument 4 (releted to responss to 2006 commem 3.3.8): Response to this commens does uo
ass dhe concern. Results of yield analysis indicates oss than 1 inch of displacement for ¢
150 feet tall landfill subjocted to a Magnitude 8 s@thquake with base accelerations of {) 6g and
0.7g. This displacement was checked wsing simple caloniations wsing the Makdisi ond Seed
Permuaners Displacomert Chart (Makdisi and Seed 1978), Using ths reported yield
accelerations of 0.2g indicates much greaer displacemerss. In order o determine adeguacy of
the analysis, alt backup for the sise-spectfic response amalysis must be provided,
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Response: T&Mwﬁesmglmmmmﬁmde%}apﬁx
displacement-yield acceleration curves dre described in detsd] in Seciion 5.3.7 of the 2004
Geotechnical Report. The detailed acceleration input and output data arc contained in the
compressed electronic file “SHAKE Output and Acceleration Files™ transmitted with this

- memomsndum. The inputs and cutputs for analyses of vield acceleration are contained in

Appendix E3 of the 2006 report and Appendix C of the attached Technicd
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TG ENGINEERS, PC

May 22, 2009

MEMORANDUM
To:  Conchita Taitano, GEPA
From: Tor Gudmundsen

RE: SUMMARY OF RESPONSE TO REVIEW COMMENTS, 2006 to
PRESENT, LAYON MUNICIPAL SANITARY LANDFILL, GUAM

The following is provided as a summary of the response to review comments
received for the Layon Landfill design project.

1.0 Review Comments Received
1.1 2006 Comments — Response issued December 24, 2008

> GEPA (18-pages)
> USEPA / CH2M Hill (34-pages)

1.2 2009 Comments — Response issued April — May 2009

TGE Team Response to Comments — 4/21/2009

Submittal No. 1 — April 21, 2009
> Technical Memorandum from AMEC Geomatrix, Conservatism in
Subdrain Design, Layon Landfill Groundwater Modeling

» Technical Memorandum from Amehr, Inc., Stability Analysis
Review

Submittal No. 2 — May 05, 2009

»> Addendum 1, Leachate Collection & Removal System Design

Updated TGE Team Response to Comments — 5/22/2009 -



Summary of Comments _ May 22, 2009

The 2006 and updated 2009 comment response documents are included in the
May 22, 2009 submittal with Book 5. Submittal 1 & 2 Documents listed above
were documents to address specific comments as titled and have been
incorporated into the design documents as appropriate.

PHONE: (671) 647-0808 « FAX: (671) 647-0886
Page 2 of 2 EMAIL: torg@tg-engr.com



RESPONSE TO 2006 REVIEW COMMENTS



IG ENGINEERS, PC

December 24, 2008

Ms. Lorilee T. Crisostomo

Administrator :
Guam Environmental Protection Agency
15-601 Mariner Avenue : '
.PO Box 22439

Barrigada, Guam 96931

Mr. Christopher Lund
Senior Project Engineer
GBB Receiver

542 North Marine Drive
Upper Tumon, Guam 96913

RE: _ PRE-FINAL DESIGN SUBMITTAL. ENTRANCE AREA FACILITIES AND

-CELLS 1_& 2, MUNICIPAL SOLID WASTE LANDFILL. LAYON,
INARAJAN : : :

B —_— e

'Hafa adai' Administrator Crisostomo and Mr. Lund,

Attached please find Part 2 of 2 for the Pre-Final Design Submittal for the Layon
. Landfill project. The design submittal is a component of the Guam EPA SWMF
Landfill Permit application and submitted together to facilitate the project design
and permitting review. The Part 2 submittal inciudes the following.

> Book 4 — Operations Plan and Cldsure & Post-Closure Plan
> Book 5 — Guam EPA MSW Landfill Permit Application with attachments
> Response to 2006 Pre-Final Submittal Review Comments

We note the 2006 list of comm'ents, included 2-'d'oci1ments as follows.
> USEPA letter Dated may 04, 2006, (2-pages)

» GH2M Hill Technical Memorandum 8, Dated May 03, 2006, revised June.
-+ 30, 2006, (76-pages) _ .



Landfill PF Submittal ' : Page 2 of 2
: , 12/24/2008
The commerit response is issued as 2-documents.

> Response to USEPA and CH2M Hill Comments, (34-pages)
» Comment Response — Operations Plan, Closure and Post-Closure Plan,
(18-pages) : :

We note the response to comments for the Geotechnical Report and Water

Quality Monitoring Plan are in: progress and will be submitted separately the
week of Jan 05, 2009. o

For this submittal we are issuing numbers of copies of the documents as follows.
GEPA-3

DPW =2

USEPA-3 .

In addition the complete submittal will be posted to the GBB website and
available to download from there. B - '

We look forward to your review and working through review comments such that
“the final design and submittal can be completed on schedule and ready for

permitting and cbnstmction. ' ' ' - '

Please contact me at. 647-0808 with any.comments or questions.

- SiYu'os Ma'ase,
TG Engineers, PC

' Tor Gudmundsen, PE .
President o

Cc:

Mr. Ali Mehrazarin, Amehr, Inc.

TG Engineers, FC
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RESPONSE TO USEPA AND CH2M HILL COMMENTS




Response to CH2M-Hill Comments

EPA LETTER — MAY 4, 5006

l}Mmm%FmﬂCwamdemSm-meaﬁmaﬁwﬁnﬂmmm
side-slape Ji mh&m&maﬂmﬁdbﬁﬁwakam@lackuf%@mﬂyﬂsw
support thair selection. Mmkﬁm,maﬁmm&ngamlymmwbambmmd
%}em&mm&ﬁnt&sMMWM%ﬂ! performn equal to or better than the
prescriptive sysiams. '

The baske setop nfﬂﬁmm!mﬁmmmmmmdom reflect the praposed
{andfill design. asmwmmmmwm@mmwﬁmwm
will be constructed in scsordanes with Section 23401 of Guam EPA Solid Waste Disposal rules
andregda&m.mﬁm&mmmmmawméepﬁo{b&&aswamﬁnu
Symiem. :

lthimmrmmmmmﬂwmhsofﬁmmmod&ingwl afso have an impact on the
mwggmcmemmwsmm inchuding biznket drain, pipe, sump, and

Response: HELP modeling of the selected alternative liner system and design calculations for liner and LCRS
components are contained in Appendix G, Leachate Calculafions technical memorandum;

2) Beneficial use of gromdwater/surfaca water - The design docaments do not provide
infarmation abdut potential beneficial wses of grovumdweater or surfece water around the landfill
area. This information should be discnssed in the perowil documents along with referenees to .
' da&emwmamapmmsaéﬁmmmadﬂbepmmdwofmdmﬂsmm.

Response: This topic is addressed in the final hydrogeologic model report by GeoMatrix. .

1) Wetland Impacts - The design doss not provide an analysis of the potential impact to the
mddemmwﬁnnomemmmmmwrma
substagtial emownt of surfees and substwrface drainage, The analysis is reguiced o demonsyate
ﬂmt&gmpose&sub—dmh@gnmmpﬁﬁﬁﬂ;&fequimts of Guam EPA reles and
regulations Section 2320323, (Le., that the fandfll will not equse or contribute to the significant
degradation of wetlands), ' ’ . '

Responsé: This topic is addressed in the final hydi'ogeologic model repoit by GeoMatrix.

4} Leachaie Collection and Removwal Smm)‘mmméswnmmﬂm
M!&Mmﬁ&ﬁ@oik@mm@m%mm Systeros, &i¢. Due to
ﬁghﬁnfﬂfmm&r&mm,ﬂmmsmaw@fmﬁmﬁwmmgemibfmm
The tand5] should not begin operations without these systems in place, therefore it would be
difficult to parmit the fandfil} for operation without a comiplets desiga that of the entirs leachate
munhgement system, including bodhs storage and proposed leachate recirciilation.

Response: Leachate system design calculations are included in Appendix G. Leachate recirculation is no| .
longer a part of the plan, and design work is under way for a pipeline that will carry leachate to the Inarajan’
Treatment Plant. . ’ - :




QTMMSMMENM-%@WBPM&mlWEM
design documents and zvvst be compleled. For ezsmple, tiers are no lechrdcal specifications for
' {hﬁCompes{%eDrainmN&mrdeﬁchawceﬂw&ﬁndeBmova]Symwmpm

Response: Additional specification sections have been added.

7) Quality Assurance - A Constraction Quality Assutanse Plan nesds to be develaped 1o
W@zm&mmmmmmmmmwmmmm

Response: The Construction Quality Assurance (CQA) Plan Is integrated with the Technical Specifications, and

contains all necessary CQA procedures. This form of combined document was developed to eliminate wasteful

duplication of effort in separate specification and CQA documents, and ensure. that contractors and CQA
| consultants have consistent information. It has been approved by the California Regional Water Quality Board,
and has been used on numerous landfill construction projects in Hawaii and southem California for over six
years, including projects with extremely complex double composite liner systems. USEPA has concurred this
"1 approach is acceptable for this project. - ‘ . . :




CH2M HILL MEMORANDUM, MAY 3, 2006 REVISED JUNE 30, 2006.

2006 RESPONSE

2008 RESPONSE

COMMENT
Page 2
BOOK 1
Technical Specifications
Specifications that did not appear | If absent, sections will be added. Specifications ~ for  riprap,

to be present include:.Riprap. for
energy dissipaters; Composite
Drainage. Net (or Geocomposite);
Stormwater Drainage System,
| such-as concrete specification,
grout, riprap, etc.; Leachate Tank;
' Leachate Pumps; Leachate Pump
Package Control System;
Leachate Collection and Removal
System Riser Pipe (pipe type,
HDPE flatstock, fasteners, efc.);
Landfill Gas Condensate Sumps
and associated Pneumatic
Pumps; Landfiil Gas Compressed
- Alr Supply for pneumatic pumps;
Landfill Gas. Collection System
Piping )

If-included in related sections,
appropriate cross-references or
statements- in scope definitions
will be added. :

concrete and other elements of
stormwater control systems are

contained " in  the
specifications sections.

facilities sections:

02725 Polyethylene Landfill
Pipe

02730 Leachate Coliection
Riser Assembly -

02735 Landfill Gas Collection

System Components

02754 Rain Cap

158630 Leachate Sump Pump
15540 Liquid Level Pressure

Sensor’

15545 Three-Point Level

Sensor ’

15550 Pump Control Panel
15560 Leachate Flow Meters
15570 Breakout Junction Box
- Referio Book 1A and 1B. -

civil
The
following new sections have
been added fo the Ilandfill

In general, all specifications
should include a References
section under Part 1, Genera] that
show the standards .that the
materialsffinished . product must
meet. There are some that do not
include this section

As written the specifications
provideé adequate information for
bidding - and construction. The

' requested sections will be added

for clarity as requested. -

| The requested sections have |

been added.

It is unclear where the backfill
requirements for anchor trenches
are located. - .

Please see section 02230 Anchor
Trench Excavation and Backill

Please see section 02320

Backfill
Geomembrane.

and section 0275

Page 3
Section 02225 Low Permeability
Soil Liner




Part 3.2.E should include testing
using a Sealed Double Rlng
‘| Infitrometer (SDRI). This test is
the standard practice throughout
the. US and demonstrates the
large-scale permeability of the soil
liner.

A-Mehr, Inc. does not concur that
this “standard practice” is useful,
and it is not normally required in
southern California or Hawaii.
The Two Stage Borehole
Procedure (ASTM D6391) is
specified as a more practical test
for this project.

With the replacement of the
bentonlte amended clay liner by
a 10° cm/sec soil liner of on-"
site soils, the need for a fest
pad has been eliminated.
Hydraulic conductivity by ASTM
D5084 will be required.

Page 3

Part 3.4.E, hydraulic conductivity
of the in-place liner must be

verified using undijsturbed
samples collected - during
construction and tested in

accordance with ASTM D5084.
While BAT testing is generally a
good indication of permeability in
the field, laboratory testing of
undisturbed samples provides the
greatest accuracy and level of
confidence.

There are no laboratories in
Guam capable of testing using
the ASTM D5084 procedure. As
a substitute we have specified
use of the Two Stage Borehole
Procedure (ASTM D6391) in
addition to BAT testing of field
permeability

There are no laboratories in
Guam capable of testing using
the” ASTM D5084 procedure.
Shelby tube samples will be
taken and shipped to qualified
laboratories in  Hawaii for
D5084 testing in -addition to in-
situ BAT testing.

Pat 34K must include

permeability testlng of

undisturbed samples usmg ASTM
D5084.

Please see above.

This requirement is
incorporafed in - the
specifications and CQA Plan.

Section 02240 Gravel Dramage
Media

This section must be revised to
reflect the design narrative to
| exclude carbonaceous fimestons
gravel from the LCRS.

The additional requirement will be
added.

The additional requirement has
been added. . Section‘ 02240,
Part 2, section 2.01 Materials.

Section 02571 Geomembrane

Part 2.E, suggest allowing QAC or
designated representative to
obtain conformance samples from
the manufacturing plant prior to
shipment. This will expedite the
testing process, will reduce costs
associated with sample shipment
from Guam, and will allow the
' Installer to begin installation much
-| quicker .than having to wait for
conformance test results while on-
" | island.

Agreed—this c.hange  will " be
made.

This change has been made.
Refer to- . section 02751

.Geomembrane, -Part 2, section

1.03 Conformance testing.




Page 4

Part 3.9 should include provisions
for restricting seaming operations
during inclement weather, i.e. rain
and high winds. Both rain and
wind can affect the integrity of the
welds

These conditions are commonly
understood to preclude liner
installation.  Additional language
will be added to the specifications
to formalize universal industry
practlce

Additional language -has been
added to the specifications to
formalize universal industry
practice. Section 02751, Part
3, section 3.3.1 Deployment
Weather Condmons

be obtained every 500 linear feet
{most common testing increment).
This will provide a greater level of
confidence that the seams meet
the minimum requirements

Part 3.12, destructive tests should |

A-Mehr, Inc. disagrees. Each
destructive test requires a
geomembrane repalr, creating a
potential weak spot in the liner.
In our opinion, 1,000 feet is an
appropriate balance between the
need for effective testlng and a
minimum ‘number of seams and
repairs.

This change has been made.
Refer to Section 02751, Part 3,
section 3.11.2 Locatlon and
Frequency.

Book 2 Design Narrative
Section 4.5.1 indicates that two
alternatives for the LCRS were
evaluated. However, only one set
of HELP model calculations were
performed, and that was on the
gravel LCRS. Thus, the proposed
LCRS system was not adequately
modeled. See discussion
regarding Appendix G below.

The HELP miodel analysis for the
gravel LCRS produced the
estimate of maximum leachate

generation. The computations
contained in the calculation
appendix evaluated the

performance of the geocomposite
LCRS using the same leachate
generation, with  significantly

greater precision than the HELP~

model is capable of.

Please see Appendix G for
complete HELP Modeling of the
alternative liner system as
currently configured.

Section 4.5.1 indicates the use of
geotextile on sideslopes. This was
not modeled and cannot be
considered until i has been
shown to meet the regulatory
requirements, i.e. allowable head
over the liner. See discussion
regarding Appendix G below.

An equivalent computation will be
included in an updated deS|gn
narrative.

Geocomposite ' is
specified for
sideslopes.

presently
installation on

Pages

There should be & narative
discussing the adjacent wetlands:
It was our understanding that the
Wetlands Mitigation " Plan would

work. The findings of the wetlands

investigation should be
summarized in the design

narrative

be developed during this phase of |

Additional narrative will be added
after  completion of the
supplemental hydrogeologic
studies” being undertaken by
GeoMatrix Assoc1ates

The landfill footprint was
modified to avoid encroachment
into wetlands. As such, thereis
no longer a Wetland Mitigation

Plan required for
encroachment. The Final
Integrated Hydrogeologic

Assessment was completed for

the site and issued 11/26/2008.

The design follows - the

assessment’s




recommendations for proper

| stormwater management to

largely  mitigate potential
indirect wetland impacts.

Monitoring of wetlands is

planned to determine if indirect
impacts occur and mitigation

.| would be required. Appropriate

mitigation would be determined
based on future impacts that
might occur.

There should be an analysis
performed for the sizing of the
pond outfall/orifice plate, pipe,
and spillway.

Additional design calculations will

be documented in the design
narrative,

s

Additional -design calculations
are documented in Appendix B,
Hydrology Calculations.

An analysis must be performed to
demonstrate that the . landfill
complies with the floodplain
requirements of Guam Rules and
Regulations §23202.

The discussion will ' be added
based on previous site selection
study analyses

This issue was addressed in
the original site selection study
analyses. Refer to the Final
Site Selection Report and Final
Supplemental  Environmental
Impact Assessment.

The narrative - and analyses
should include the entire leachate
collection and removal system,
including leachate tanks/lagoons,
leachate piping to tanks/lagoons,
control  systems,. P&ID for
leachate sump
pumps/Aanks/recirculation
controls, etc. The landfill cannot
begin operation until adequate
measures have been taken to
control leachate immediately

"Addftional detail will be added.

Please see Appendix G,
Leachate Calculations for a
description of -the leachate
handling system and related
calculatlons .

The current plan is to pipe the

|leachate ‘to the Inarajan

Wastewater Treatment. ‘Plant
(WWTP). " A study and design
are beginning for the. piping
system. and WWTP upgrades

| required. - This will be submitted

separately.

There should be an analysis

minimum, the Revised Universal .
Soil Loss Equation to

demonstrate that there will not be
adverse erosion (at most 2
tons/acréfyear) due to site
construction/operations.

performed for soil loss using, at a -

This analysis will be added to'the

" report.

The soil loss calculations and
analysis are included in the
SWPPP for the: Operations
Road and Mass ' Grading for
Cels1 &2,

»
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Section 3.2, assumes that an
alternative monolithic final cover
system will be approved for the
site at closure. The justification for
this assumption should be
provided since it will impact the
soil balance calculations

The assumption of a monolithic
cover provides a conservative
estimate of the soil required over
the life of the site. It is important
that the soil requirement be
estimated on the high side to
minimize the potential for a
shorifall—a much more serious
operational problem than excess
soil. '

The assumption of a monolithic

cover provides a conservative
estimate of the soil required
over the life of the site. It is
important  that the soil
requirement .be estimated on
the high side to minimize the
potential for a shortfall—a much
more  serious,  operational
problem than excess soil. The
Closure Plan has been revised
to include geomembrane barrier
layers in both top deck and.
sideslope areas, in addition to 4
feet of soil.

Section 4.2.2, same comment as
above. In addition, the slopes on
the referenced drawing, .L0.3,
‘should be 3:1 since these slopes
are used in quantity calculations
and would likely be present at the
time of closure. In .addition, the
slopes are of varying thickness
and as such will - setile
differentially. Therefore, they will
not be & uniform 4:1 slope but will
likely vary over the length of the
slope. .

This comment is well taken;
however, it is our judgment that
the client is best served in this
instance by  conservatively
estimating capacity using the 4:1
slopes (will produce slightly lower
overall volume). Potential
increases in cover  soil
requirements for greater volurhe
are considered to be within the
range of uncerfainty in other
assumiptions of soil balance and
capacity calculations

This comment is well taken;
however, it is our judgment that
the client is best served in this
instance by  conservatively
estimating capacity using the
4:1 slopes (will produce slightly
lower overall volume). Potertial
increases in  cover  soil
requirements for greater
volume are considered to be
within the range of uncertainty
in other assumptions of soil
balance and capacity
calculations.

Section 442 presents
alternatives for the sideslope liner
system. The first altemative is the
prescriptive system, while the
-] second is an alternative to the
design. The justifications
presented for the alternative do
not provide adequate justification
‘| for . consideration  of  the
"| alternative. "To  demonsfrate
equivalency, the designer must, at
a minimum, demonstrate that the
proposed alternative is at least as
protective as the prescriptive liner.
This is typically demonstrated
| using the HELP model and
comparing percolation rates from
the bottom of the liner system.
‘| This has not been performed;
therefore the alterative should
not be approved. L

As stated in the Design Narrative,
the TGE design team will ¢onsult
with Guam EPA during the final
permitting process to establish an
approved configuration for the
sideslope. liner system. A

mutually acceptable equivalency’

analysis will be performed. It may
or may not include. use of the
HELP model, which is a useful
guideline tool but -not of great

relevance’ in comparing
alternative sideslope * liner
systems.

"established a

The revised design has
definitive
sideslope liner design. - s
performance has been
established by HELP Modeling
in the '2007 Altemative Liner
design submittal and in
Appendix G.

Page 7




Section 4.5.3 indicates that the
primary leachate management
technique will be primarily through
recirculation. This system should
be designed and presented with
these documents. This s
necessary to enable Guam EPA
to permit recirculation of leachate.
In addition, the use of sprinkler
systems for leachate recirculation
is not recommended. There is a
substantial risk.- of leachate
exposure to site personnel when
_this method is employed.

Additional detail will be developed
as requested, including
descriptions  -of appropriate
conditions for application of the
altenative means of recirculation
of leachate. (Clearly, sprinkling
would be an option for future
times when substantial areas of
the top deck have been created,
at a distance from active workmg
face areas.) -

Leachate recirculation has been
eliminated as a management
alternative. . Leachate will be
piped to  the Inarajan
Wastewater Treatment Facility.

Page 8

Section 4.6, while the subdrams
may be effective at reducing
impact from seeps, the current
design may negatively impact the
adjacent wetlands. Groundwater
that would typically migrate to
adjacent wetlands will be diverted
to a location downgradient. It is
recommended that a wetlands
biologist approve of the proposed
subdrain ' system since it will
impact the adjacent wetlands.
Section 4.6, while the subdrains
may be effective at reducing
impact from seepsthe current
design may negatively impact the
adjacent wetlands and surface
water resources. Groundwater
that would typically migrate to
adjacent wetlands will be diverted
to a Location downgradient. The
subdrain system.design must be
based on the final “Guam EPA
approved”. pre-construction
conceptual site hydrogeologic
model (CSHM). The subdrain
system design should minimize or
negate adverse wetland impacts
by directing flow as indicated by
the pre-construction CHSM. It is
also recommended that a
wetlands biologist approve of the
proposed subdrain system since it
may impact the adjacent
wetlands.

(Suggested changes to comments
provided by Guam EPA’s Omar

The -subdrain design' will be

reviewed in light of impending .

findings of the supplemental
hydrogeologic studies by
Geomatrix Associates, including
the CSHM referenced in the
additional comment by GEPA.
The design team will consuit with
a qualified wetlands biologist in
final  design- of the subdrain
system.

.The subdrain design. and
impact has been considered in
the Final Integrated
Hydrogeologic Assessment
(11/26/2008) by Geomatrix

Associates.

Damian on July18,2008)
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Section 4.7.1 indicates that the
model predicts a peak generation
rate of 2,400 cfm. This appears to
be relatively low based on a
review of the model. See
discussion regarding Appendix C
below.

This comment is addressed below
in relation to Appendix C.

THe revised Landfill Gas Master
Plan uses wet landfill input
parameters to the LandGem
model and projects a peak
generation rate of 4,100 scfm.

Ea_gew

Section 4.7.1, there should be an
analysis of potential condensate
generation to allow for adequate
design and management of
condensate.

The condensate system shown
on the drawings was designed
using computations of
tondensate generation from the
projected maximum flow. These

computations will bé included in -

the updated design narrative.

Condensate calculations are
included in the revised Landfill
Gas Master Plan.

Section 6.3, the current design
has essentially removed all runoff
from the headwaters of the
Tinago® River.
wetlands and/or riparian biologist
should be provided demonstrating
that this reduction will not
adversely affect the wetlands both
adjacent to the site as well as
downstream.

Analysis by a-

Potential .impact of the subdrain
system will be addressed in the
supplementary hydrogeologic
studies that will be implemented
concurrently with final design.

Potential impact of the subdrain
system is addressed in the
Final Integrated Hydrogeologic
Assessment by GeoMatrix.

Section 7.11.3, there are. gas
probes that are substantially
further that 1,000 feet apart. See
comments to Drawing L0.5 for
further discussion. There should
| be discussion as- to the
subsurface  conditions,  and
justificafion for the gas probe
locations.

The probe locations will be

reviewed and - adjusted as
necessary 1io maintain a
maximum 1,000 ft. interval
between probes. Additional

commentary will be added to
address this comment.

The probe locations will be-
reviewed and adjusted as

necessary ' .to maintain a
maximum 1,000 ft. interval
between probes.  Additional

commentary has been added to
address this comment.

Page 11




The narrative should discuss the
underlying hydrogeology and the
beneficial use of
groundwater/surface water. If the
groundwater/surface water is of
beneficial use, a more restrictive
liner system may be required.
The. narrative should discuss in
great detail the results of the pre-
construction and postconstruction
hydrogeologic  conceptual. site
models indicating the impacts (if
any) to groundwater and surface
water resources. The narrative
should also discuss- how the
modeling results are addressed in
the proposed landfill design (i.e.,
liner system design, liner grades,
and sub-drain system design).
(Suggested changes to comments
provided by Guam EPA’s Omar
Damian on July‘l 8,2006)

Additional information will be

.incorporated, taken in part from

previous site selection studies
and in part from the supplemental
hydrogeologic  studies -to be

performed concurrently with final -

design. Additional narrative will
be added to. the report as
suggested in the GEPA additional
comment. -

These issues are addressed by
the Final Integrated
Hydrogeologic Assessment by
GeoMatrix Associates.

There should - be an analysis
performed for sizing of riprap.

The riprap detail will be modified
to provide geotextile underlying

Grouted riprap has been
specified.

- | shown.as 3% on the drawings,

However, if all riprap .is grouted, the rock and grouting of the
an analysis may not be|riprap. - .
warranted. :

Page 12

Section 3.2, top deck slopes are

but stated as 4% in the narrative.
Please clarify. :

The text of the drawings will be
corrected to call out 4% minimum,
as designed.

The text of the drawings has
been corrected to call out 4%
minimum, as designed.

Section 4.4.1 indicates that Wyo-
Ben, Inc “Envirogel 200" will be
used as the bentonite -source.
However, there are many
manifacturers of bentonite that

could. .meet the project
requirements. -A _single
manufacturer should not be
required to allow for competitive
bidding,” and a bentonite
specification should be
developed. :

Cost estimates are based on this
supplier. The specifications
provide “or equal” opportunities
for alternatives, and objective
specifications for their evaluation.

Bentonite amendment has
been eliminated from the
project.

10




Section 4.4.1 calls for an 80-mil
‘HDPE  geomembrane, siting
improved  security for the
containment system. This should
be justified using industry-
accepted engineering principles
and procedures. Using an 80-mil
{ HDPE geomembrane will add
both material and shipping costs,
while  potentially not being
.| justified using sound engineering
judgment. .

80-mil HDPE is provided as a
means of providing additional
security for protection against
releases to the environment. It is
specified in recognition of the
high visibility of the project and
the expressed concern of Guam
and USEPA to ensure against
environmental degradation.

80-mil HDPE is specified for the
primary liner geomembrane as
a means of providing additional
Security for protection dgainst
releases to the environment, It
is specified in recognition of the
high visibility of the project and
the expressed concemn of
Guam and USEPA to ensure
against environmental
degradation. 60-mil
geomembrane is used for the
secondary liner.

Section 4.5.3 should provide a
detalil for the temporary barriers or

Appropriate details will be added
to the design drawing set and

Rain flaps have been replaced
by geomembrane rain cap

implementation schedule should
expedite the installation of the
flare system. Landfill gas will be
generated much quicker at this
landfill due to climate and
recirculation, and should begin
management within the first few
years. :

curve presented in Appendix C.
As indicated in the narrative, the
schedule for blower and flare
installationi will be adjusted based
on actual gas generation rates
after operation begins.

“rain flaps.” It is unclear what is referenced in the updated | material over the protective soil
being suggested from the | narrative. ' in the entire new cell .area.,
narrative, Specification section 02754
provides the rain cap

. requirements. :
| Section 471, the .potential | The schedule is based on the gas | The implementation schedule

set forth in the revised LFG
Master Plan will be adjusted in
practice to comply " with the
GCGCS requirements of 40 CFR_
60.752 to install a system within
30 months after the first annual
report in  which NMOC
emissions exceed 50

Page 13

megagrams per year.

Section 6.3, it is unclear where
the 2-year storm criteria was
obtained for sediment collection.
Is this a local requirement?

.storm.  The typographical error

This comment refers to a
typographical error in a sentence
referring to Table 6.2, containing
results of analysis of the 25 year

will be corrected.

The engineer determined it was
a-reasonable criterion based on |
the standard of practice in
Guam.

Appendix A - Design
Drawings
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Drawing L1.4, this- drawing
demonstrates that the subdrain
system will remove a substantial
-amount of both surface and
subsurface. drainage adjacent
wetlands to the north. This could
have a detrimental effect on the
wetlands. A biologist shouid be
consulted to verify this will not
adversely impact the wetlands.
Drawing L1.4, this drawing
demonstrates that the subdrain
system will remove a substantial
amount of both surface and
subsurface  drainage  from
adjacent wetlands to the north.
The -subdrain system design
must be based on the final
“Guam EPA approved” pre-
construction  conceptual site
hydrogeologic model (CSHM).
The subdrain system design
should minimize or negate
adverseé wetland impacts by
directing flow as indicated by the

pre-construction' CHSM. It ig also |

recommended that a wetlands
biologist approve of the
proposed subdrain system since
it may impact the adjacent
wetlands.

findings of

The subdrain design will be
reviewed in light of impending
the supplemental
hydrogeologic studies’ by
Geomatrix Associates, including
the CSHM referenced in the
additional comment by GEPA.
The design team will consulf with
a qualified wetlands biologist in
final design of the subdrain
system. .

Potential impacts of the
subdrain design have been
reviewed in the Final Integrated
Hydrogeologic Assessment by
Geomatrix Associates,

orifices? An analysis must be
performed to demonstrate that
the sizing and spacing of .the
holes adequately reduces the
off-site flows 1o pre-existin
conditions. :

studies to be performed
concurrently with final design.

(Suggested changes to

comments provided by Guam

EPA’s Omar Damian . on

July18,2006

Page 14 .
Drawing L2.2, where is the sizing | This issue will be addressed in | Please see Appendix B, the
analysis for the riser pipe | the supplemental " hydrogeologic

Hydrology Calculations.
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Drawing L2.2, where is the
determination of appropriate
freeboard? This must be

demonstrated to allow for sizing
of the top-of-riser and top-of-
outfall.

Additional analysis will be

provided in the updated design

narrative.

Pond routing analyses
contained in Appendix G
indicate a minimum of 2 feet of
freeboard is maintained during
the design storm.

Drawing L2.2, the riser will be a
very fall structure. Was there a
structural ana]ysns performed to
'| demonstrate the riser will remain
intact through typhoons, seismic
events, or other UBC criteria?

No analysis was performed. We
will request a review by the
project structural engineer and
document it in the updated desngn
narrative.

The redesigned structure has a
wider base and is less tall than
the previous design. It is not
subject to UBC requirements.

Page 15

Drawing L2.4, the alternative
should be eliminated from the
drawings. The design narrative
and associated calculations did
not adequately demonstrate
equivalence. In addition, the
geotextile on the sideslopes may
need to be changed to
geocomposite based on a re-
evaluation of the system.

As stated in the Design
Narrative, the TGE design team
will consult with Guam EPA
during the final permitting
process to  establish an
approved configuration for the
sideslope liner system. A
mutually acceptable equivalency
analysis will be performed.

The artematxve sideslope design
altematxve has been removed.

Drawing L2.12, a calculation
should accompany the design
demonstrating that the-pipe will
not be crushed by vehicular
traffic impacting the pipe road
crossing.

This is a HDPE pipe with a
minimum wall thickness of 1”
and 6 feet of cover. Calculation
should not be necessary to see it
will not be crushed.

This is a HDPE pipe with a
minimum wall thickness of 1”
and 6 feet of cover. The
installation fits within allowable

-1 manufacturer’s installation

criteria.
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Drawing L2.14, should have a
minimum of two nested gas
probes, one at mid-height of

landfil and one at bottom
elevation of waste.
General — check all callouts.

As stated in
Narrative, probes located where

" the surface elevation is within 10

feet of the bottom elevation of
the nearest waste will be
completed with a single
screened section located 5 to 10
feet below ground. Probes at
higher elevations will be
constructed with two screened
sections = separated by a
bentonite plug, with one at 5 fo
10 feet below surface and the
other at the elevation of nearest
waste or 20 feet below surface,
whichever is deeper. All gas
probes will be construcied above
the expected highest elevation of
groundwater. Based on the
selected. probe locations . and
liner base. grades, the deepest
probe will be- 15 feet below
surface, making a nested probe
impractical. Please see Drawing
LO0.5

the Design

As stated in the Design
Narrative, probes located where
the surface elevation is within 10
feet of the bottom elevation of
waste will be completed with a
single screened ‘section located
5 to 10 feet below ground.
Probes at higher elevations will
be constructed with two
screened sections separated by
a bentonite plug, with one at 5to
10 feet below surface and the
other at the elevation of nearest
waste or 20 feet below surface,
whichever is deeper. All gas
probes will be constructed above
the expected highest elevation of
groundwater. Based on the
selected probe locations and
lirer base grades, the deepest |
probe will be 15 feet below
surface, making a-nested probe

.lmprac’tlcal

There were callouts that did not
match details or were not
included on the drawing set.

Additional cross-checking will be
dorie, and ~ detalls fully

“coordinated with plans.

Additional cross-checking has
been done, and every effort
made fo coordinate details fully
with plans.

General — There should be a
‘drawing showing the proposed
vertical LFG well design to allow
-for approval of the proposed
system.

"The drawing set in Appendlx Ais

intended for use as construction
documents for the- - initial
construction,” which does not
include vertical wells. A typical
landfil gas well diagram is
included in the Landfill Gas
Master Plan report.

The drawing set in Appendix Ais
intended for.use as construction
documents for the initial
construction, which does not
include vertical wells. A typical
landfill gas well . diagram is
included in Appendix C the
Landfill Gas Master Plan report.

Drawing C4.6, drainage from the
-mud rack should be diverted to.
the landfil ponds to reduce
offsite sedimentation.

All drainage from the entrance
area will be conveyed to the
landfill  perimeter
system for transfer to the ponds.
Drawings will be revised as
needed fo show this intent.

drainage

Drainage from the entrance area
will be conveyed to the perimeter
drainage system.
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Page 16

Drawing G1.2, notes indicate the
wetlands were delineated as part
of the EIS. However, the results
of the wetlands mitigation plan
preparation and associated
investigations should also be
referenced.

Please note that this set is a
construction drawing set. Data
related to wetlands is contained
in the Design Narrative and
environmental documents.

Please note that this set is a
construction drawing set. - Data
related to wetlands is contained
in the Design Narrative and
environmental documents.

Drawing 10.3 should show 3:1
| slopes (maximum per the
operations plan and design
narrative).  Addjtionally, roads
and benches should either be
shown or accounted for by
modifying the design grades to
the gross slope (i.e., 3.5:1).

This comment is well taken;

however, it is our judgment that |

the client is best served in this
instance by  conservatively
estimating capacity using the 4:1

slopes (will produce slightly
lower overall volume) Potential
increases: iIn  cover  soil

requirements for greater volume
are considered to be within the
range of uncertainty in other
assumptions of soll balance and
capacity calculations.

This comment .is well taken;
however, it is our judgment that
the client is best served in this
instance by conservatively
estimating capacity using the 4:1
slopes (will produce slightly
lower overall volume). Potential
increases in .cover  soil-
requirements for greater volume
are considered {o be within the
range of uncertainty in other
assumptions of soil balance and
capacity calculations. Updated
Master Plan drawings include
benches on final grade slopes. -

Drawing L0.4, suggest adding
bearings to the perimeter road
layout for ease of construction.

Actual construction information
is contained on Sheet L1.1.
Sheet L0.4 is an overview of the
total perimeter road to be
developed in stages over the life
of the site.

Actual construction information
is contained on the plan and
profile sheets.

Drawing LO.5, suggest moving
GP-1 to the east, on the other
side of the entrance road. The
reasons are:
distances between wells closer
to every 1,000 If; would be
located generally between site
_faciliies and the bulk of the
waste, - -allowing for early
detection of landfill gas migration
toward site facilities.

this ‘'would make.

be
as

locations  will
and adjusted

Gas prbbe
reviewed
needed

‘needed.

Gas probe locations will be
reviewed -and adjusted as
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Page 17 .
F,Brgelwing L0.6, suggest using
horizontal gas collectors in lieu of
vertical wells. This will provide
earlier gas collection during
operations (can be installed and
operated during operations of a
cell whereas vertical wells are
typically installed after closure)
along with several other benefits
such . as reduction in
ineffectiveness of wells due to
presence . of liquid. Early

when working with a wet,
recirculating landfill.

extraction becomes even greater |-

Please see sheets L1.11 and

.L2.10 for plan and details of the

extensive system of horizontal
collectors to be installed in Calls
1-lll. Also please review Section
4.7 of the Design Narrative
Report for a description of the
proposed - collections system
combining vertical wells with
horizontal collectors on the floor
of each cell, .

Horizontal collectors will be
installed above the protective
soil in Cells 1-ll. Determination
of the mix of horizontal collectors
and vertical wells in subsequent
development will be made by the
landfill operator at the time of
implementation.

Drawing L0.6, the size of laterals
and headers is unclear. Suggest
using different line types for
different sizes to make the layout
clearer.

“This comment will be addressed

in the final construction drawing
set.

This comment s
addressed in the.
construction drawing set.

being
final

Drawing Lo.7 suggests
compacting the stockpiles to a
"minimum 90% max dry density
per ASTM D698. Will this be
enforced through density
testing? If not, suggest providing
method rather than performance
requirement.

Density testing will be required.

Density testing will be required.

Drawing L1.0 should show
drainage patterns through the
Phase 1 area.

This commeht will be addressed
in the final construction drawing
set.

This comment is not applicable
to the revised design beginning
with Cell 1 & 2 in the south end
of the site.

Drawing L1.1, there should be
{ benches ‘located on the cut
slopes south of the cell.

This comment will be addressed
in the final construction drawing
set.

This comment is not applicable
to the revised design beginning
with Cell 1 & 2 in the south end
of the site. "

Benches are being provided on
slopes in accordance with the |. .
GEPA Erosion Control Manual,

Drawing L1.1, Section 1 is not
shown on sheet L1.2.

This comment will be addressed
in the final construction drawing
set.

-with Cell 1 & 2 in the south end

This comment is not applicable |
to the revised design beginning

of the site.

vertical curve data for roadway.

Drawing L1.2, should provide |

This co.r.nment will be addressed
in the final- construction drawing
set. .o

Vertical curves are presently
indicated 'as necessary on
Perimeter Road and Operation
Road drawings. . -
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Page 18

Drawing L1.3, it is unclear what
the northern-most coordinate is
referencing. Is thls a point on the
curve?

‘This comment will be addressed

in the final construction drawing
set.

ThlS comment is not apphcable
o the revised deSIQn beginning
with Cell 1 & 2 in the south end
of the site,

Drawing L1.3, the northerly
riprap dissipater is shown as 18
wide where detail shows 20’
wide.

This comment will be addressed
in the final construction drawing
set.

This comment is. not applicable
to the revised des:gn beginning
with Cell 1 & 2 in the south end
of the site.

Drawing L1.3, the entrance ramp
to the pond is very steep (over
11% grade). There is adequate
room to -reduce the slope;
suggest reducing grade to allow
for all-weather access and ease
of operations.

Access to the pond is required
infrequently, and only during dry
weather conditions by equipment
capable of making a steep
grade.

Access ramps in the revised
design are concrete surfaced to
provide all-weather access.

Drawing L1.3, it is not clear if the
riprap dissipaters are grouted or
not, and what the stone size is.
Should be consistent with
Drawing L1.10.

Grout and stone Slze will be
specified.

Grout and stone size have been
specified.

Drawing L1.3, survey control and
identification of the subgrade line
should be provided. This will be
constructed in the future, and
may become lost if accurate
control and protection is not
‘provided.

This comment will be addressed
in the final construction drawing
set

Critical |
-indicated

corttrol points
on the
¢onstruction drawing set.

are
final

Drawing L1.4, should provide
survey control for beginning of
perforated pipe.

This comment will be addressed
in the final construc’non drawing

| set

This comment is not applicable
1o the revised design beginning
with Cell 1 & 2 in the south end
of the site.

Drawing L1.4 should indicate
what grades are shown. Are
these top of liner, top of
operations layer, top of
subgrads, etc.?

"They are top of liner; a note will

be added in the final

construction drawing set.

"Revised plans include legends

defining grades shown on each
sheet.
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Page 19

Drawing L1.5, suggest placing a
berm at the limit of liner/waste.
| This  will allow for 1)
identification of the underlying
liner termination, 2) diversion of
surface stormwater from the
"waste, and 3) assurance that
waste is not placed over-the
temporary liner termiination.

Good suggestion. We will add
berms to details 7 and 9 on
sheet 2.4.

Temporary berms are provided
on temporary liner termination
details. Refer to Drawing L2.8.

Drawing L1.10, it is unclear what
the “18” Stone Riprap...” is. Is
this 18" thick, or 18” max stone
size? In addition, there should be
asizing in the specifications for
the riprap stone as well as the
grout to be used.

The depth of the stone bed is
18°. This will be -clarified in the

final construction drawing set.

Specifications will be added.

Riprap stone size and placement
depths have been clarified in the
final construction drawing set.
Specifications are included in the |,

| civil-engineering sections of the

specifications. -

Drawing L1.1d, what ie the

radius at the “radius point?”

This will be clarified in the final
construction drawing set.

No longer applicable.

Drawing L1.10, stone at outfall
structure  energy  dissipater
should be grouted. This will be a
very high-energy location if it
ever overtops the pond.

Grouting will be specified.

Grouting is specified.

Drawing L1.10, the entrance
ramp to the ‘pond is very steep
(over 11% grade). There is
adequate room to reduce the
slope; suggest reducing grade to
allow for all-weather access and
ease of operations. In addition,
there is an energy dissipater
located at the end of the ramp. It
will be very difficult for a vehicle
to maneuver over this dissipater.

Access to the pond is required
infrequently, and only during dry
weather conditions by equipment
capable of making a steep
grade. If there is need-to bring

‘equipment into the basin that

has problems with the riprap, a
temporary dirt ramp can be
constructed across it.

Access ramps in the "revised
design are concrete surfaced to
provide all-weather access.

Page 20

Drawing L1.11, a sizing analysis
should . be prepared for the
welifield layout, but is not
included?

The horizontal collectors are laid
out using previous design. No
project-specific analysis was
conducted.

Please see analysis of horizontal
collectors in.revised Landfill Gas
Master Plan. Refer to the
Design Narrative, Appendix C.
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Drawing L2.1, how deep should
existing grade be scarified and
recompacted (see Paving
Section detail).

The road subgrade will generally
be constructed on cut or fil
material. This work is subject to
Technical Specifications Section
02315, which specifies 6"
scarification and compaction to
90% of maximum dry density.

The road subgrade will generally
be constructed on cut or fil
material. This work is subject to
Technical Specifications Section
02315, which specifies 6"
scarification and compaction to
90% of maximum dry density.

Drawing L2.2, suggest adding a
trash rack over the top of the
riser pipe to reduce potential for
debris buildup within discharge
pipe.

A trash rack will be added.

A trash rack has been added.

Drawing L2.2, the riprap is
located at a high-energy location,
specifically with respect to the
spillway. Suggest grouting riprap.

Grouting will be specified.

Grouting is specified.

Drawing L2.2, suggest using a
concrete collar placed at the pipe
entrance to the berm to reduce
the potential for erosion around
the pipe interface. - :

A collar will be added.

A collar has been added.

Drawing L2.2, suggest installing
a trash rack at the outflow of the
pond. This will likely become a
habitat location, which could
reduce the effectiveness of the

pipe.

We believe the potential for
habitat use .of the pipe is-small,
and that any obstruction will be
cleared out during high flow
conditions.

We believe the potential for

-habitat use of the pipe is small,

and that any obstruction will be
cleared- out during "high flo
conditions. :

Page 21

Drawing L2.3, it is common
practice to- place a geotextile
beneath stone riprap. This keeps
.| the “underlying soils from
generating preferential pathways
during low-flow storms and
resut  in

could excess

collapse of the dissipater.

- undermining the riprap, which’

sedimentation and an everitual

Geotextile will be added and
specified. )

Geotextile has been added as
necessary.
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Drawing L2.3, an analysis Is
typically performed for bedding
and integrity of a cuivert. This
was not included in the
calculation package. In addition,
-1 sizing of the culverts was not
evident in the analysis package. .

This ‘culvert is a temporary
drainage structure under a

temporary. road. t is
conservatively designed and
specified using typical

construction- features. Detailed
analysis was not considered
necessary.

Culvert sizing calculations are
included in the Operations Road
and Mass Grading for Cells 1 &
2 document set. Culvert
installation details are standard.

Drawing L2.4, how far of an |

Overlap will be specified.

Overlap is specified as minimum

| overlap is required for geotextile 2 feet on both sides. Refer to
over the Ileachate collection Drawing L2.8..
trench? .
Drawing L2.4, callout for the | This change will be made in the | No longer applicable with

bentonite-amended low
permeability liner should call out
a maximum hydraulic

conductivity of 1.0 x 107 cm/sec,

not just 10™ cm/sec.

final drawing set.

bentonite amended liner deleted.
Specifications contain controlling
language on hydraulic
conductivity requirements for low
permeability soil finer, refer to
section 02225, part 2, section
2.1,

" Drawing 'L2.4, should have a
detail showing the interim edge
of liner termination.

This information is shown on
Details 7 and 9. A temporary
berm will be added to define the
temporary waste limits.

This information is shown on
liner detail sheets. A temporary
berm will be added to define the
temporary waste limits. Refer to

20
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Page 22
Drawing

. | the wedge and the resulting

| continuation up the sideslope is
minor, it will result in the
following: assume an area of
approximately 80’. x 80, or
6,400 sf over a total height of
120 feet (depth of wedge plus to
top of final cover); this resutts in
a volume of 768,000 cubic feet,
or 28400 cubic yards;
assuming a density of 1,200
Ibs/cubic yard, this results in a
volume of 17,000 tons;
Assuming a tipping fee of
$25/ton (relatively small), this
results in a loss of $425,000,
possibly justifying a revision of
the LCRS to a more
conventional design. Drawing
L2.5, modify sump design to the
conventional HDPE pipe
running up the sideslopes. This
requirement is absolutely non-
negotiable. (Suggested
changes to comments provided
by Guam EPA’s Omar Damian
on July18, 2006)

sideslope riser;

*  Provision of capability for

maintaining leachate

. management operations

solely above the liner
system’

= Operational simplicity
and reliability is a major
consideration in a
location such as Guam,
which does not have
ready access to
" expertise and vendors
who can respond to
problems with leachate
pumping and

. management systems.

These are considered sufficieﬁt
tradeoffs for the construction
cost and potential lost airspace.

The Value Engineering
consuitant team reviewed this
issue in August 2006 and
determined that the above
benefits of the vertical riser
system outweighed the potential
cost benefits of a sideslope riser.

GEPA
Value

" of
the

Mr. Damian
patticipated in

-Engineering workshop and did

not -express the opinion that
revision to a sideslope riser is an

|- absolute requirement of GEPA.

L25, suggest | The proposed vertical riser A sideslope riser-is provided for
modifying . sump to  the system is recommended by the | the secondary LCRS in the
conventional HDPE pipe ( landfill designer based on the | revised double liner design.
running up the sideslopes. The following considerations: S
current design appears to be : | The vertical riser system’ is
relatively expensive, both from = longterm operational | recommerided for the primary |
a materials standpoint as well simplicity, eliminating | LCRS riser, which will manage
as elimination of airspace. For potential problems | over 90% ‘of the system
instance, while overall. the related to pump insertion leachate, based on the following
removal of airspace from both and removal from a | considefations:

e long-term operational
simplicity, eliminating
potential problems related to
pump insertion and removal
from a sideslope riser:

* The soil plug associated with
the vertical riser allows the
site to maintain leachate
-management - operations
solely above the liner system

These are considered sufficient
tradeoffs for the construction
cost and potential lost airspace.

The Value Engineering
consuitant team reviewed this
issue in August 2006 and
determined that the above.
benefits of the vertical riser
system outweighed the potential
cost benefits of a sideslope riser.

Mr. Damian of GEPA
participated in the -Value
Engineering workshop and did
not" express the opinion that
revision to a sideslope riser is an
absolute requirement of GEPA.

Refer to Drawing L2.10.

Drawing L2.7, are the liner
grades shown to top-of-lineror
top of operations layer? Please

verify. .

The'indicated grades are top of
liner elevations. '

The indicated grades are top of
liner elevations. Legends have

1been added to drawings to

identify grading shown on each
sheet. -
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Page 23

Drawing 'L2.7, is the headwall
constructed of concrete? How
long? What is the angle of the
wingwalls? Should include
further clarification of details.

Additional information will be

added to the details.

Additional information has been
added to the details of the ponds
shown in the revised design.
Refer to Drawing L2.4.

Page 24 :

Drawing L2.8, it.is unclear
where the pipe terminates.
Does it terminate at a location
downgradient? And if so,
where? Should also be shown
on sheet L1.10.

Northing, easting and elevation
of the pipe termination are given
in the plan on Sheet L2.8.

Comment is not applicable to
revised design and location of
Cell 1.

Drawing L2.9, what are the
subgrade preparation
requirements below concrete-
lined ditches, such as depth of

‘scarification and recompaction?

Notes will be added. This work
is subject to  Technical
Specifications Section 02315,
which specifies requirements for
scarification and recompaction of
subgrades.

This work is subject to Technical
Specifications Section 02315,
which specifies requirements for
scarification and recompaction of
subgrades.

Drawing L2.10, suggest placing
gravel overlain by a geotextile in
lieu of the “protective soil cap.”
This will allow for a greater
connectivity between the trench
and overlying waste while
protecting the underlying
collector. .In addition, suggest
.placing collector on top of
protective cover and mounding
grave!l {overlain ‘by geotextile)
over the top to reduce the
potential for watering in the

collector trench (protective

cover soil  has . lower

permeability than collector |
gravel, which would cause the

gravel french to be =a

preferential pathway for

| leachate). ~ = -

Géod suggestion — the change
will be made.

This is an excellent suggestion
and we intended fo implement it
until the overriding concern of
leachate management required

‘the addition of a raincap
geomembrane above the
protective soil. The

effectiveness of the raincap
depends on having no barriers to
the drainage of to thé cell low
point where it can be pumped
from the cell. Having collectors
above the level of the. protective
soil would cause ponding and
detract from effectiveness of the
raincap. The revised. collector
design has a deeper gravel bed

within the protective soji, with the

collector pipe midway in it. This
should allow leachate in the
gravel an opportunity to infilirate

'| through the cover soil before

water-blocking the gas collector
pipe.




Drawing L2.11, the drawings
should reflect the recommended
piping connections and vault

Because an equivalent sump is
allowed, we prefer to handle this
through a shop drawing

The specific features referenced
in this comment are not included
in the revised project.  Detail

section recommended by | submittal process. design plans will be prepared
Landtec. when the GCCS is implemented.
Drawing 12.13, it is unclear | This detail will be relocated and | The detail is typical for the
where the “Typical Fill Over | referenced to the applicable | Contractor to follow when
Slope  Bench”  detail s | grading plans. working on slopes steeper than
referenced. 5:1, refer to Drawing L2.1.

Page 25

Appendix B - Surface Water
| Management Analysis .
it appears that the pond layout

from the recommendations
presented in Appendix B. This
section must be revised to
reflect the proposed
modifications to the design as
presented in the design
narrative, and to demonstrate
that eliminating runoff from- the
Tinago River does not
.adversely impact the regional
drainage, associated riparian
community, and wetlands.

for the site has been modified"

The revised design will be
addressed in an updated
hydrologic analysis and report.
Impacts on wetlands will be
addressed in the supplemental

hydrogeologlc studies being
undertaken by  GeoMatrix
Associates. :

Please see the revised Appendix
B. With the facility now being.
developed from the south end,
development of Pond 4 (formerly
Pond 1) will be delayed for a
number of years. We now

recommend it be constructed

with two outlets, one to- the
Tinago and one to the Fensol
River so that flow may be
balanced to the fwo rivers in
order to approx:mate current
conditions. '

There does not appear to be a
hydraulic analysis for the ponds.
This must be performed to
demonstrate that the ponds are
sized adequately to protect
against stormwater runon.

Thxs comment will be addressed
in an updated . hydrologic
analysis and report.

Please see the revised Design
Narrative, Appendix B for these
analyses.

Why was a 1-foot freeboard
used for the drainage channel?
Should include reference where
the criteria was obtained, i.e.,
Guam stormwatér manual, US
Army Corps of Engineers, etc.

This comment will be addressed
in an updated hydrologic
analysis and report.

This is an engineering judgment |
call without reference to outside
criteria.

It is unclear if a freeboard was
used in designing the ponds.
Each .pond should have an
adequate freeboard determined

either by local drainage
manuals or other documented

recommendations..

This comment will be addressed |

in an updated hydrologic

analysas and report.

The revised Design Narrative,
Appendix B demonstrates a
minimum 2 feet of freeboard is
maintained.
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There should be a section that
presenis the criteria used and
why, such as the 25-year, 24-
hour storm for runon and runoff
control, the 2-year storm for
-sedimentation, etc. All Guam

This éomment will be addressed
in an updated hydrologic
analysis and report.

The controlling criteria are those
in Guam solid waste regulations,
which specify the 25-year storm
as the design basis for flow
control.  Sedimentation is not
regulated in terms of a design

regulations should be storm event and the 2-year

referenced. . stom  was  selected - as
reasonable based .on the
engineer's judgment.

Page 26

1t is not clear why the 2-year
storm event was used to
contain sediment. What is the

criterion, and why was'it used?

This comment will be addressed
in an updated hydrologic -
analysis and report.

The engineer determined it was
reasonable based on the
standard of practice in Guam.

The conclusions of the
Technical Memorandum should
also indicate findings of the
hydraulic design, i.e. height of

pond, .height of spillway,
maximum water elevation -and
.associated freeboard,

dimension of downdrains .into
pond, sizing of riprap, sizing of
risef pipe orifices to control
outflow, etc.

This comment will be addressed
in an updated hydrologic
analysis and report.

This information is contained in
Book 2, the revised Design
Narrative, Appendix B.

Appendix C ~ Landfill Gas
Master Plan ) '

General — It is standard .to
include  the calculations as part
of the Landfill Gas Master Plan.
The plan should include the
“conventional flow and pressure
drop computations” mentioned
in Section 3.2. In addition, it is
standard to present the tables
and .other data obtained from

-suggested " references.
However, these were not

provided.

An appendix containing the
calculations will be added to the
report.

Appendices  containing  the
calculations are included in the
revised report. Refer to Book 2,
the Design Narrative, Appendix
C for the Landfill Gas

“Masterplan.
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Section 2.2.3, it appears that
the appropriate .Ly factor was
used for a wet climate.
However, it is unclear if the
waste composition is similar to
the defaults used (waste
composition impacts Ly). If there
is a waste characteristic study
available, or "other waste

should be provided 1o
demonstrate that the waste is
similar to the default used.

characteristic estimates, these

No  waste characterization
information from Guam is
available that would address this
concern:

The updated modeling of LFG
generation uses wet landfil
parameters including Ly = 03
year!. See the revised Landiill

.Gas Master Plan for details of

the analysis. Refer to Book 2,
the Design Narrative, Appendix
c. - ‘

Pa eé?
Section .2.2.3, it appears that
Guam’s average annual rajnfall

is up to 10% greater than Hong
Kong, which would lead to
wetter waste characteristics,
thus impacting the input
variables.

This is considered a . minor
difference, given the general
level of approximation in the
EPA model. -

Rainfall is not an input to the
LandGem model. Wet landfil
input parameters documented in
the literature were used in the
revised Master Plan.

Section'3 presents a conceptual
design. However, the design
drawings -are providing for
construction of adjacent
headers, which requires a level
of design beyond conceptual.

Headers have been designed
using the projected gas volumes
at full site development, and
pressure drop calculations for

Headers have been sized using
the projected gas volumes at full
sité development, and pressure
drop calculations for major pipe
segments. Calculations are
coritained in Book 2, the Design
Narrative, Appendix C, revised
LFG Master Plan. .

Section 3.1.1 and 3.1.2, there is

no mention of how the
collectors ‘were - sized. The
analysis and  assumptions

should be presented in this
plan. '

major pipe segments. The
narrative  discussion is a
summary. o

Collectors are based on

standard * designs that work at
other sites. No project-specific
analyses were done,

Calculations .are contained in
Book 2, the Design Narrative,
Appendix C, revised LFG Master
Plan. .

Section 3.3,  condensate
collection system should. be
sized using industry-standard
calculations. These should. be
presented as part of ‘the
calculation package to

the system.

demonstrate adequate sizing of

Calculations will be included in
an appendix to be added to the
report.

Calculations are contained in
Book 2, the Design Narrative,
Appendix C. revised LFG Master
Plan. -




Section 4, the flare and blower
system should be based on the
“conventional flow and pressure
drop  calculations.”  These
should be presented to provide
justification for the sizing of the
blowerfflare system.

Calculations will be included in
an appendix to be added to the
report.

Calculations are contained in
Book 2, the Design Narrative,
Appendix C, revised LFG Master
Plan.

Section 5, this is g very
conceptual description and will

require re-permitting if and
when an . actual design is
proposed.

-| designed.

The same comment ‘applies to
Section 4. The flare system and
any future energy recovery
system will require additional
permitting  after they are
The information
presented. regarding flares and
energy recovery in this plan is
intended to be conceptual in
nature, providing only a basis for
establishing tHe “size and
location of the future. gas
treatment and recovery area.

The flare system and any future
energy recovery system wil
require additional permitting after
they are designed. The
information presented regarding
flares and energy recovery in
this plan is intended to be
conceptual in nature, providing
only a basis for establishing the
size and location of the future
gas treatment and recovery
area.

Page 28
Section 2.2.4, this will be a very

wet landfill, particulariy
considering leachate
recirculation. Therefore,

“Inventory Wet (Bioreactor)” k-

values should be used.
However, the designer may
wish to present- the
documentation  from prior

experience * to provide the
justification for the substantial
reduction in the
generation rate constant.

methane -

The analysis considered use of
the .referenced  bioreactor
parameters, but  produced

resufts that on their face were

unreasonable. Even with
leachate reintroduction, the
proposed  landfill s  not
considered to be a true
bioreactor, in that no additional

liquids or organic nutrients: will
be added. - We believe the
normal default parameters are
appropriate.

The updated modeling of LFG
generation uses wet landfill
parameters including L, = 0.3
year'. See Book 2, Design
Narrative, Appendix C., the
revised Landfill Gas Master Plan

for details of the analysis.

Appendix D ~ Civil
Engineering Calculations

Appendix D.4, D.5, D.6. These
analyses should present a

problem statement,
assumptions, _givens,
description of methodology, and
associated calculations.

Without a standard calculation
sheet format, it is difficult to
follow ‘the methodology uséd,
and thus provide an accurate
review of the adequacy of
calculations.

Responses to these comhents

- will be prepared by others under

separate cover.

The updated prefinal design
includes Appendix D1 ~ D3, the
.entrance area drainage
calculations, the water main line
and water storage tank sizing
and the oil water- separator
sizing.

26




Appendix D.7, Traffic
Calculations. What is the Jevel
of service for the intersections
at and near the entrance to the
site? Will these intersections
warrant stop signs, traffic
signals, etc.?

Responses to these comments
will be prepared by others under
separate cover

Refer to the Access Road Final
Submittal, March 2007. - :

Appendix F - Earnhwork &

‘Airspace Calculations.  This
appendix must provide a
calculation sheet that

summarizes problem statement,
assumptions, methodology
used to obtain quantities, and a
summary of results. This
appendix cannot be reviewed
for adequacy in its current
condition. '

A summary will be provided.

The revised Appendix F contains
summary sheets providing data
on earthwork, airspace and soil
balance calculations.

Analysis does not accurately
reflect the conditions proposed
in the design, and therefore
cannot be used to demonstrate
adequacy of the Ieachate
collection system or the liner
system. There should be, at a
minimum, a calculation cover
sheet that summarizes the
problem " :statement,
assumptions, methodology,
references, design criteria used,
climate data used, time period
modeled, and a summary of
results. It is unclear if- all
conditions within the landfill
{ were adequately modeled due
to the current organization of
the appendix.

An updated HELP model
analysis will be conducted based
on final design, and documented
in accordance with this and other
related comments.

Page 29 : :
Leachate Volume & Collection The analysis contained in the | An  updated HELP model
Calculations, HELP  Model | ‘submittal was prepared during | analysis is contained and
Calculations — The HELP Model | the preliminary design phase. | described in Book 2,

Design
Narrative, Appendix G. -

27




Page 30

After reviewing the models in
their current state, it is apparent
that the system was not
modeled  accurately.  The
sideslopes were not modeled at
all, -and the existing analyses
included a gravel drainage layer
in lieu of a geocomposite. The
geocomposite on the floor must
be included in the model
(please note, hydraulic head
must'be less than the thickness
of the geocomposite for the
model to accurately simulate
the system; if greater, then-a
geocomposite likely will
work). Additionally, the
proposed geotextile on the
sideslopes must be modeled,
with the results demonstrating
compliance with the regulations.
Please note, there are several
other calculations that use the
results from the HELP modeling
that will also require revision.

not }-

The analysis contained in the
submittal was prepared during
the preliminary design phase.
An  updated HELP model
analysis will be conducted based
on final-design, and documented
in accordance with this and other
related comments. ' :

The analysis contained in the
submittal was prepared during
the preliminary design phass.
An  updated HELP model
analysis is contained in Book 2,
Design narrative, Appendix G.

Slopes for drainage layer of
liner system are listed as 1% in
the document text, and 2% in
the HELP model. The actual
proposed ' design slope- should
be used for modeling.

The drainage layer is graded at
2% toward the LCRS trench
(Drawings, Design Narrative
section 4.2.1). The modél
accurately portrays the design.

The drainage layer is graded at
2% toward the LCRS trenches.
The model accurately portrays
the design. :

It appears that the modeled final
cover consists of cover soil and
~clay. The top slope for cover

is not representative of either
‘the proposed top-deck or
sideslope grades. The final
cover should be modeled as
designed.

soil is listed as 20 percent, but

Model assumptions for the
updated analysis will be
reviewed and conformed to the
final design.

Model - assumptions have been
updated to reflect the revised
design, which includes
geomembranes on both the deck
and slope areas of the final
cover cap.
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should demonstrate that the
liner and cover system meet
Guam regulatory requirements.
However, this analysis cannot
demonstrate compliance and
must be revised.

Page 31 ’ ]
The conclusions of the analysis

The updated analysis will include

conclusions

relative .
compliance.

Please review the updated
Technical Memorandum  for
design of the LCRS, Book 2,
Design Narrative, Appendix G.

Geocomposite Drainage Layer
& Collection Pipe Calculations —
These calculations should be
based on the industry standard:
Giroud, J.P., Zomberg-J.G., and

International, Special lssue on
Liquid Collection Systems, Vol.
7, Nos. 4-6, pp. 285-380. -

Zhao, A., 2000, *Hydraulic
Design of Geosynthetic and
Granular'  Liquid  Collection
Layers." ‘Geosynthetics |

This, comment goes somewhat
beyond the proper purview of a
peer review. It is inappropriate
to suggest there is only one
correct way or source of
conducting engineering
calculations. The reviewer is
welcome to conduct check
analyses using alternative
methods, and we will respond.

This comment goes ‘somewhat
beyond the proper purview of a
peer review. It is inappropriate
to suggest there is only one

correct way "or source of |
conducting engineering
calculations. The updated

design memorandum is based
substantially  on methods
documented in-the Geosynthetic
Research  Institute - standard
method GC-8, “Standard Guide
for  Determination - of the
Allowable” Flow Rate of a |-
Drainage Geocomposite (GRI
2000). The reviewer is welcome
to conduct check analyses using
alternative methods, and we will
respond.

The HELP model allows for
modeling of a recirculating
landfill. Therefore, the system
should be modeled using the
proposed recirculation
percentages, -with justification

The HELP model analysis was
conducted assuming 100%
recirculation of leachate: Please
see pages H-4, H-11 and.H-26
in the appended calculations.

The previous HELP model
analysis was conducted
assuming 100% recirculation of
leachate. The present design
and analysis does not assume:
recirculation of leachate, which"

capacity for MSW of 0.202
volivol in model. Documented
evidence suggests that field
capacity can range from 0.40 to
0.60 volivol. In addition, since
Guam js generally wet and
leachate. recirculation is being
proposed, the moisture content
of the waste will be substaritially
| higher than the model defauit
for field capacity. Therefore, the
field capacity should
increased.

‘be |

consider this comment; however,
it is noted that increasing both
the moisture content of waste
and field capacity will tend to
minimize ‘the effect of the
changes on the results.

Ppresented. we ‘have determined is rot
feasible at this site. :
The analysis used a field | The updated analysis will | We have considered this

comment and determined that
the default field capacity (0.292
VA) in the HELP model is
appropriate. -In our opinion, the
important variable is not field
capacity, but the . difference
between initial moisture and field |
capacity. :
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Page 32

The graphs presented cannot
be interpreted due to clarity.
Graph labels cannot be read.

More attention will be paid to
presentation in the updated
modeling report. -

We have tried to make graphics
more clearly in the updated
modeling report; however some
quality is lost in the process of
scanning and  transmitting
documents electronically.

The use of 0.809 for installation
defects is very low, indicating
that the liner is
‘excellent”, yet the placement
quality of “4” indicates “Poor
Installation”. Use of these
values should be justified.

installed

These and other assumptions
will be reviewed and
documented in the updated
model analysis.

Please review revised inputs in
Book 2, Design Narrative,
Appendix G.

Sump Design Calculations —
This section will require revision
based on revisions of the HELP
model. In addition, there should
be, at a minimum, a calculation
cover sheet that summarizes
the problem statement,
assumptions, methodology,
references, design criteria, and
| @ summary of results.

Calculations will be updated and
documented.

Please review Bobk 2, Design
Narrative, Appendix G.

The pump should be sized
based not only on the flow rate,

‘| head, frictiqn losses, etc.

| but also including hydraulic-

Updated  detaied calculations
will be provided.

ca.lculatibns

Updated _ are
contained in the  revised
Appendix G.

Construction Cost Estirhate

Vendor's quotes and associated
R.8. Means unique ten-digit line
numbers should be included for
reference. Unit rates based on
previous projects
indicate whether the costs are
recent, or include inflationary
factors to account for old unit
rates. '

should |.

RESPONSEBYTG
ENGINEERS '

updated cost estimate.

Quotes and comments to justify
rates used will be included in the.

Mobilization and demobilization
seems fo be extremely. high:
| Justification and assumptions
should be provided.

RESPONSEBY TG
ENGINEERS

Justification will be provided.
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Page 33- |
The cost estimate should

linclude a Basis of Cost
Estimate that includes a

the  Association for the

Practice No. 17R-97 “COST
ESTIMATE CLASSIFICATION
SYSTEM.” In addition, the Basis
of Cost Estimate should present
all assumptions that were used
in generating the quantities
used, such as any overage of
materials used, assumed trench
dimensions, stc.

statement of conformance with

Advancement of Cost
Engineering (AACE)
International Recommended |

RESPONSE BY TG
ENGINEERS

‘A basis of cost estimate will be
provided. The project is not
required to conform with AACE.

Should justify why some unit-
costs are based on 2005 RS
Means estimates and others'are
based on 2006..

RESPONSEBY TG
ENGINEERS

The updated estimate will be
based on 2009 RS Means and
appropriate quotes and recent
project pricing data.

Should indicate what regional
.| index factor was used io
escalate unit costs for Guam.

RESPONSE BY TG
ENGINEERS

Clarification on ihdex factors to
be provided.

Should pro\n’dé a Net Present
Value analysis for costs
occurring after 20086,

. RESPONSE BY TG

ENGINEERS

An NPV analysis is available as
an additional service.

Construction Schedu!e

The construction .schedule
appears to be adequate.
However, it would be beneficial
to show the individual activities
involved ‘with Cel| construction,

construction, geosynthetic liner
installation, LCRS installation,
| operations layer construction,
| ete. to verify that the schedule is

reasonable. : :

‘such as excavation, subdrain _'
construction, -soil - liner

RESPONSEBY TG

ENGINEERS

The schedule is developed
based on typical production
rates and looking at the 2-dry
season . -overall = schedule.

| Additional  detail may be

provided as appropriate. -
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Pages 34-48 .

Operations Plan (all comments) - | The 14 pages of comments on
the Operations Plan  contain
many good suggestions for
improving the level of detail and
clarity of the document.
However, many comments relate
to subjects that are included in
the Plan solely as- background
information. We do not propose
fo add significantly to the
| following sections: Section 2 —
General Site Description
Section 3 ~ Site Development
Plan Comments regarding these
sections are generally
addressed in relation to the
Design ‘Narrative and drawings.
Any changes' in design will. be
appropriately reflected in the
Operations Plan, but analyses
and detailed discussion of
design basis will be retained in
the Design Narrative. We will
use these comments as a
checklist in updating the
Operations Plan. .

Pages 48-57 . )
Closure and Post-Closure Plan | The. Plan document will be
(all comments) ' (Updated ‘using the review |-
comments as a checklist, with |
additional information added as
approptiate. ' :
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Page 58

Scope of Wor Construction
Management _and Quali

Assurance (CMQA) Plan.

This is not a Construction
Quality Assurance Plan but
rather a scope of work for

Construction Management-
related services. CQA Plan
typically includes: .

Project Description
Roles and Responsibilities of -
the QA Team
Procedures for Project

. Meetings
Procedures for Inspection
Activities
Earthworks Testing Program
Geosynthetics Testing
Program
Documentation Requirements

This scope of work was not
reviewed any further.

_ Specifications.
document provides construction -

The . construction
assurance (CQA)

quality
plan for

construction of landfill facilities is |

contained in Book 1, Technical
Specifications and Construction
Quality Assurance Plan. The
document. contains all the
elements listed in this comment,
integrated  with  Technical
The  combined

contractors - and suppliers, the
CQA consultant and regulatory
agencies with a single source of
data on the project and its
quality assurance components.

Refer to section 01400A,
Construction Quality Control and
Quality Assurance.

A Construction Quality
Assurance Plan must be
developed and obtain permit
approval . '

Please see response to previous
comment.

Pages 58-59 ’

.Spill  Prevention Contro| and
Countermeasure -(SPCC) Plan
(all comments) -

These comments will be
addressed in an updated SPCC
Plan ’

The comments wil be
addressed in the updated SPCC
Plan.

Pages 60-61
Stormwater Pollution Prevention
Plans (SWPPs) (all comments)

These comments  will be‘
addressed in updated Plan
documents.

The-SWPPP has been submitted
for the Operations. Road. and
Mass Grading for Cells 1 & 2
with the Building Pemit
application. The SWPPP for the
access road and the entrance
area and landfill facilities wil
follow after the review of this
prefinal submittal is compelte.
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Pages 62-66

Book 4 - Geotechnical Report

(all comments)

All comments in this- section will:

be addressed .in an updated
geotechnical report. As a
clarification relative to the
comment regarding subdrains in
Section 4.42, it should be
understood that subdrains are
planned for installation under all
phases of the landfill.

The comments will be
addressed under a separate
document.

Pages 66-76

Book 5 — Applications
Book 5 was briefly reviewed,

Please see response to the

concurrently with final design.

but appears to be more |following comment regarding
procedural than design- | hydrogeclogy. .
oriented. However, one item of
‘note is, it does not appear there
is adequate information to fully : .
characterize the hydrogeologic I_l;l%fer to "lhe ,Fig:l Integrated
conditions below the facility. _Hydrogeologic Assessment,
dated 11/26/2008, prepared by
: AMEC Geomatrix.
Groundwater and. Surface | Comments regarding
Water Monitoring Plans hydrogeology .and monitoring
well  instaliations - will be
addressed in updated
documents pr spared during or Refer-to Book 3, Site Specific
upon  completion  of the Groundwater Monitoring Plan.
supplemental hydrogeology . : '
studies being conducted . The response to comments will

be addressed under a separate
document.

34




COMMENTS RESPONSE

OPERATIONS PLAN, CLOSURE AND POST-CLOSURE PLAN
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