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November 17, 2015
Project No. 04215047.00

Ms. Chelsea McCann

Principal

Walker Macy

111 S.W. Oak Street, Suite 200
Portland, OR 97204

Subject:  Assessment of Existing Landfill Gas Control System, Bellevue Airfield Park (former
Eastgate Landfill), Bellevue, WA

Dear Chelsea:

This letter presents SCS Engineers’ (SCS’) assessment of the existing landfill gas (LFG) control
system at the former Eastgate Landfill located within the proposed Bellevue Airfield Park in
Bellevue, Washington.

PROJECT BACKGROUND

The Bellevue Airfield Park is a 27 acre site with historical uses as both an airfield and a landfill.
The City of Bellevue (City) plans to redevelop the site based on a previously completed master
plan. The master plan includes synthetic athletic fields, a concession and restroom facility, play
area, picnic area, pedestrian trails, parking, a spray deck, landscaping, and upgrades to the
existing drainage ponds. Figure 1 shows the proposed master plan for the park.

A portion of the project will include development over an old closed landfill referred to as the
Eastgate Landfill. The Eastgate Landfill operated from approximately 1951 to 1964. The landfill
occupies approximately 9 acres of the 27 acre site. Development of the site will require
modifications, upgrades, and/or replacement of the environmental monitoring networks for
groundwater, stormwater, and subsurface LFG. Development will also need to include
modifications, upgrades, and/or replacement of the environmental control systems for LFG and
stormwater management.

The LFG control system was originally installed in 1986 in response to subsurface LFG
migration into soils adjacent to the landfill. The LFG control system was designed, constructed,
and operated to extract LFG from the waste mass and dispose of it by thermal oxidation (i.e.,
flaring). Ongoing, routine, operations and maintenance has controlled and prevented subsurface
migration of landfill gas. Like all municipal solid waste landfills, the buried waste (in the
absence of oxygen) creates an anaerobic decomposition process that generates LFG, which
consists primarily of methane and carbon dioxide. When left uncontrolled, the LFG can migrate
laterally out of the waste into surrounding soils. Uncontrolled migration of subsurface LFG is a
concern due to the combustion hazard of methane and the asphyxiation hazard of both carbon
dioxide and methane.
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DESCRIPTION OF EXISTING LFG CONTROL SYSTEM

The existing LFG control system is designed to extract LFG from the refuse mass to minimize
emissions to the atmosphere and migration into the soils surrounding the landfill. The existing
LFG control system at the site has the following components:

e An extraction network consisting of gas extraction wells.

e A conveyance system consisting of branch pipes, lateral pipes, sub-header pipes, and
perimeter header pipe to convey the collected LFG from the extraction network to the
LFG extraction plant (blower station).

e A condensate disposal system consisting of condensate dropout tees, condensate drain
pipes and condensate drain traps to remove condensate from the conveyance pipe and
discharge it into the refuse.

e A LFG extraction plant (i.e., blower station, gas mover equipment or gas handling
facility) consisting of blowers, ancillary equipment, associated piping and controls.

e LFG disposal equipment consisting of activated carbon vessels to treat the LFG prior to
discharging to the atmosphere.

The LFG system consists of collection points (wells) located throughout the landfill. The gas
extraction wells are installed in the refuse mass and connected to the conveyance pipe system,
which are connected to the blowers. The blowers induce a vacuum on the pipeline, which pulls
LFG from the extraction wells through the pipeline to the blowers. The blowers push the LFG
through the activated carbon vessels for treatment before discharging the LFG to the atmosphere.
The activated carbon vessels absorb (remove) harmful trace compounds from the LFG.

There have been minor modifications to the LFG system since initial installation with the most
notable modifications occurring in 2006/2007 and 2011. In the fall of 2006 and spring of 2007,
there were modifications made to replace gas wells, gas probes, and gas conveyance pipe on the
south end of the landfill to accommodate a new access road (30" Place SE) and property
development to the south (Advanta Business Complex). In 2011, the blower flare station was
modified to abandon the flare and install LFG treatment equipment consisting of activated
carbon vessels. The existing LFG collection system is shown on Figure 2 and consists of the
following:

e A blower station with two (2) blowers (vacuum pumps), associated piping, controls,
electrical service, and two (2) activated carbon vessels (for treatment of LFG prior to
discharge to atmosphere)

e Approximately 4,300 feet of buried gas conveyance pipe (8", 6”, and 4” diameter high
density polyethylene [HDPE] pipe)

e 20 gas extraction wells with an average depth of 35 feet (EW-2 through EW-21)
e 13 condensate drain traps (CT-1 through CT-13)
e Eight (8) dual cleanout access ports with isolation valves (CO-1 through CO-8)
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e Two (2) single cleanout access ports (C0-9 and CO-10)

e Two (2) isolation valves (IV-9 and IV-10)

e 14 subsurface gas detection wells or “gas probes” (MW-2 through MW-6, MW-8 through
MW-10, and MW- 12 through MW-17)

The record drawings for the LFG control system can be found in Exhibits 1, 2 and 3. The record
drawings are from the initial construction in 1986 (Exhibit 1) and subsequent modifications in
2007 (Exhibit 2) and 2011 (Exhibit 3). Subsequent surveys conducted in 2002 and 2009 have
been used to update the LFG system site plan as shown in Figure 2. These surveys are provided
in Exhibits 4 and 5, respectively.

GENERAL LFG CONTROL SYSTEM OPERATIONS

Operation of the LFG extraction plant, LFG disposal equipment, conveyance system, extraction
network, and condensate disposal system consists of monitoring and maintaining the equipment
on a routine basis to provide reliable and consistent extraction, conveyance, and
treatment/disposal of LFG and condensate.

Objectives for the LFG extraction network are as follows:

e Prevent and/or minimize emissions of LFG to the atmosphere.
e Prevent and/or minimize emission of LFG into native soils surrounding the landfill.

¢ Maintain an anaerobic (i.e., methane producing) environment within each extraction zone
(as indicated by low residual nitrogen with well temperatures generally less than 55
degrees Celsius [°C] or 131 degrees Fahrenheit [°F]).

e Maintain methane concentrations below 5 percent by volume at the perimeter gas probes.

Operation of the gas probes requires vigilant monitoring to assess the performance of the
extraction network in order to meet the control objectives and be compliant with applicable
regulations.

Achieving the objectives described above is accomplished by carefully monitoring and
controlling the flow and/or vacuum from each extraction well. Ideally, for the LFG extraction,
the wells would be operated by extracting LFG at the same rate of production. However, there
are many factors that do not allow this ideal condition to develop. Operation of the LFG
extraction wells is very dynamic. The effectiveness of each LFG extraction well is influenced by.

e The heterogeneous and anisotropic nature of the waste mass.

e The limited number of wells in the landfill.

e Well location and design.

e The absence or presence of a bottom liner system in the landfill.
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e Varied air infiltration potential due to a condition and variation of the soil cover system
between wet and dry seasons.

e Varied air infiltration potential due to landfill geometry.
e Permeable geologic strata around the site.

e The varying age of refuse in the landfill.

e The influence of fluctuating barometric pressure.

e The nature of changing gas composition dependent on the anaerobic/aerobic state.

The characteristics listed above make the LFG extraction wells at the landfill sensitive to
operations. This makes it is necessary to continually adjust the system on a routine basis to
match gas production levels and control objectives.

CURRENT OPERATING CONDITIONS

The following presents SCS’s findings based on review of the past 10 months of system
monitoring results, LFG System Design, and historical operations of the LFG system.

Findings from review of the past 10 months of system monitoring results are as follows:

e (as probes show the presence of LFG (i.e., methane) at gas probes MW-2, MW-3 and
MW-4.

e The methane content at these gas probe locations is below the regulatory threshold limit
of 5 percent by volume.

Findings from review of the LFG system design and historical operations are as follows:

e The design of the original 1986 well head control assemblies provide no device for
measuring flow. This inhibits the ability to adequately assess the extraction performance
of an individual well.

e The location/orientation of the flow meters at the blower station do not allow for accurate
flow measurement due to the lack of sufficient straight run of pipe to develop a velocity
profile through the measurement device. This makes it difficult to assess the overall
performance of the system.

e The original 1986 condensate drain traps are prone to damage and malfunction due to the
type of pipe connections.

e The condensate drain traps are prone to flooding during the wet season due to seasonal
high water levels. This can cause partial or complete blockage of the gas pipes (and gas
extraction) during the wet season.

Note that the gas extraction well monitoring results showed vacuum being applied to all gas
extraction wells during 2015. This is a result of experiencing very low precipitation throughout
2015. Historically, the vacuum has been disrupted at some of the gas wells. This was due to
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flooding of the condensate drain traps. Continued operations of the LFG system should focus on
correcting this issue to increase the consistency of operations.

The condition of the gas conveyance pipe is not known at this time. It should be noted that
differential settlement has occurred over a long period of time at the landfill. This can potentially
cause problems as subsidence of the gas pipe can cause condensate to accumulate at low points
or “bellies” in the conveyance pipe. This can lead to partial or complete blockage of the gas
pipes (and gas extraction) in the future.

FUTURE LANDFILL GAS MANAGEMENT

LFG generation from waste decay occurs over a long period of time. The peak gas generation
generally occurs a year or two after cessation of landfilling. It then slowly declines exponentially
over time. Previous site estimates show a peak LFG generation of approximately 330 standard
cubic feet per minute (scfm) occurring in 1987. The LFG generation rate then declines
exponentially to approximately 30 scfm in 2000; 20 scfm in 2010; and 10 scfm in 2015. The
exact amount of gas generation is unknown. Operation of the LFG system confirms that gas is
still being generated in small amounts. Monitoring results of the perimeter gas probes indicate
that operation of the LFG control system is still necessary to prevent off-site migration of LFG.
SCS believes that operations of the LFG system will need to be continued into the future. This
will require operations during any work associated with future development. This will also
require upgrades, and or replacement, to the LFG control system infrastructure impacted by
future development.

CONSIDERATIONS FOR DEVELOPMENT OF MASTER PLAN

The proposed master plan layout indicates development will occur over the majority of the LFG
control system area (see Exhibit 6). Installation of the sports field, and other features will require
relocation of gas wells, gas conveyance pipe and condensate drain traps. Access to LFG system
components will need to be installed at locations that do not interfere with other site features.
The LFG system access points will also need to be concealed below ground in secured vaults.
Upgrades to the LFG system should also address the deficiencies identified during review of the
LFG system design and historical operations findings presented above. Specific deficiencies and
items for consideration during site development include:

e Continue to operate the LFG control system on a routine basis to maintain methane
concentrations in the gas probes below the regulatory threshold limit of 5 percent by
volume.

e Upgrades and/or replacement of well head control assemblies should include a
monitoring device for measuring flow at each gas well.

e The flow meters at the blower station should be replaced to allow for accurate flow
measurement. This will better flow data for assessing the overall performance of the
system.
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e The condensate drain traps should be replaced with condensate pump stations to
eliminate the possibility of flooding, which can occur in the existing condensate drain
traps.

e The gas conveyance pipe should be replaced using pipe slopes greater than 3 percent to
accommodate for long term differential settlement.

e One of the two blowers should be replaced due to the age and capacity beyond the
expected service life. A variable frequency drive (VFD) should be included with the new
blower.

e The blower controls should be replaced due to age, serviceability, advances in
technology, and integration of both VFD operated blowers.

e Remove and recycle the abandoned LFG flare at the blower station compound.

The proposed development is anticipated to consolidate the waste to reduce the potential for
significant differential settlement after installation of the new facilities. Currently a pre-load or
surcharge load plan is being developed to address this. Preloading areas with LFG system
components will likely damage the LFG system in that area. There will need to be considerations
for allowing continued LFG system operations during the preloading process and during the
subsequent construction of the new facilities. Interim, ongoing operations of the LFG system
should focus on maintaining operations of the gas wells in the southern and south eastern
perimeter. It is likely that the LFG system components along the southern perimeter and west of
the landfill will not require preloading and can be incorporated into the schematic design for site
development.

For future site development and upgrades to the LFG system, additional plans, permits, testing
may be required including the following:

Solid waste permit plan review

Waste testing/designation and handling of solid waste
Environmental Monitoring Plan

Notice of Intent to Construct wells

Variance request to construct wells

Testing of LFG condensate

Permit to discharge LFG condensate to sewer
Revision to Restrictive Covenant
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CLOSING

We trust you find this information of value. If you have any questions or desire any additional
information, please contact Mr. Sonsthagen at (425) 289-5441, or Mr. Massart at (425) 289-
5457.

Sincerely,

Ted Massart Eric M. Sonsthagen, P.E.
Senior Project Engineer Senior Project Engineer
SCS ENGINEERS SCS ENGINEERS
Attachments:

Figures 1 and 2
Exhibits 1 through 6
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GENERAL NOTES:

FIELD SURVEYS BY BARGHAUSEN CONSULTING ENGINEERS, INC. 2
RIL 2005

HORIZONTAL DATUM - BASIS OF BEARNGS
[CITY OF BELLEVUE, PER GITY OF BELLEVUE BLA NO, 03-114869 L.

HORIZONTAL STATION: 0729, BCE #1

LOCATION: 162"2 AVE SE & SE 28 PL
wic

NORTHING:  216,033.223

ASTING: 1,322,305.892

HORIZONTAL STATION: 0728, BCE #2

LOCATION: 161" AVE SE & SE 287 PL
Wi

NORTHING:  216,183.063

ASTING: 1.322,081.167

APPROXIMATE

LIMITS OF REFUSE

(BASED ON 1981

3
5 DESIGN)

=3

&

VERTICAL DATUM - BASIS OF ELEVATIONS
NATIONAL VERTICAL DATUM OF 1988~ NAVD 88

cirv oF BELLEVUE BM# 116 AT 160™ AVE. SE 600°%
NORTH OF SE 33 STREET
4" 4" CONCRETE MON. Wi2' BRASS PLUG

ELEV. = 344238 FEET

ciry oF seLLEVUE M 412
TOP NE BOLT IN SIGNAL POLE BASE AT THE SOUTH SIDE OF
EASTGATE WAY @ 160 AVE SE LEV. = 335.451 FEET

OBTAINED FR( OF BELLEVUE

NoTE:

VISIBLE FEATURE:

[AND KING COUNTY METRO RECORDS. SUBSURFACE UTILITIES ARE NOT
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NOTES: / s G
RECORD DRAWING WOOD OR STEEL POST WRE MESH
1. SEE NOTES ON DRAWNG G / sost
BT ———— SEOTEXTLE woveN
5. MULCH ALL DISTURBED SLOPES WITHIN SEVEN DAYS e CHAIGES D SURVY FORMATON USED UG CowSTrucrion GEOTEXTILE,
OF REAGHNG FINAL GRADE. T e e L e // e WOVEN:
3. CONTOURS SHOWN ARE FINISHED GRADES. VoTBE AN EACT 44D PRRCISE DEFICTON OF T FAGLITY. WETHGR 88 HoR| / NATIVE SOIL. xsTNG 2'-0" TALL, 5'-0" WIDE
4. CRADE BETWEEN CONTOUR LINES SLOPES CONTINUOUSLY. e o e S, 15 PRAWING. F NECESSARY. FIELD VERIFY FLOW GROUND 2~ 4" RocK
5. SEQUENGE OF MAIOR. ACTVITES: Ao oa e

Construction activities are to occur n the followng order:
APPROXIMATE

- Constructon of temporary erosian and sedimentation LMITS OF REFUSE

2 Bemlion /abandenment of goa extraction wells, gos menitoring

walls ond droundwater monitaring wel.
3. Instalotion of lanll gos, comeyance.plpe, condensate dran traps
ropane {ank relocation.

4. Installation of access road and utities.

5 s ang_connection to new gos ppe.

6. Schritzer NW Offica Park conatruction (by othare)

7. Installotion of gas montoring wells ond groundwater monitoring ve)\/

—

6. MANTENANCE AND INSPECTION.

1. Rock dome and ecrthen barms shall ba Inspectad dally

during storm events and weekly ofherwise. - Repairs shall be
affected withn eight hours of fnding demage.
2. Naterial st losures /containment shall be e
(aterial storage enclosures /containment shl
Inspecied weekly for condiln.  Necessory repalrs shol be FLABE STATION
3. Iepectlon forme shall bo fled out olowng scch DECOMMISSIONED
inspection and retcined in a file on-site for a three year \
period from the date cansiruction s completed. | e forms 3 TALL HIGH wswswv\
shol indlude: CONSTRUCTION FENGE
+ Gomponents and scope of Inspection N 216035.25

* Names and qualifieations of the inspectors

E 132008372

TEMPORARY FILTER)
* Incidents of non—complince with the TESC PLAN noted FABRIC FENCE
7. DUST CONTROL: \

The generation of dust shall be minimized by the spraying
woter o keep sols most, minimizing rop haoht. dung
Sartwork, miting GG’ spead on-ita 10 15 WP, ond
aviding vork during high wind periods. \ N 215986.26

E 132008263

~
8 UPON COMPLETION OF CONSTRUCTION AND ADEQUATE

HYDROSEED G VE ROCK DAMS, C

FABRC INSERTS, FILTER FABRIC FENCE. AND. CONSTRUCTION FENG EXISTING
PROPANE TANK

E 132004572

E 1320044.64

/

(BASED ON 1986 DESIGN)— 77\

6 uax N I
BURIED EDGE OF GEOTEXTLE o PROFLE
SEE DETAIL 2 THIS DWG L
o ]
y FLTER FABRIC FENCE FILTER FABRIO FENGE ANCHOR ROk DAU
/ N 21605813 DETAIL DETAIL DETAIL
| 1320438.55 NO SCALE NO SOALE NO SCALE
\ 3 TALL HIGH VISIBILITY <
| S EA AL
| N !
\ / \ £ Ta0m0n43
\ A — AePRONNATE
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NOTES: \‘ \ [ToBe AbarfTo Be Abandoned [To Be Abandoned

i Deseription Deseription
o AW

1. SEE NOTES ON DRAWING G3.

2. GAS PIPE ALIGNMENT FOREXISTING 4 IN. DIA. HDPE PIPE IS
APPROXIMATE BASED ON ORIGINAL DESIGN DRAWINGS.
LOCATION OF EXPOSED VAULTS AND WELLS IS BASED ON APRIL
2005 SURVEY. SEE NOTES ON DRAWING G3.

TPandon por WAC T

rate and oxnose onste.

@

WAC 173-160-460 Remove and stoe vau. grate and i

b

CONTRACTOR SHALL LOCATE AND SURVEY ACTUAL LOCATIONS
OF POINTS 1, 2, 3, CO-4, CO-6, AND TEES AT EW-19. SURVEY
SHALL INCLUDE BOTH HORIZONTAL AND VERTICAL LOCATION OF

TAbarion por WAC 73160460
indon por WAC T73-T60.460

DATE

5/22/06
/05/08
6/20/06
[10/31/08

PIPE INVERTS.

REVISION
1SSUED FOR REVEW
1SSUED FOR AGENCY REVEW
RECORD DRAWNG

~ EXISTING EASTGATE LANDFILL
(CLOSED)

| .| @

UMITS OF REFUSE z
) N (BASED ON 1986 DESIGN) . \ 3
- a

N (VERIFY IN FIELD) \ z 3

N \ <] <

~ E u
< \ 5

RIM 340,72 ] s

5 ke ssres ABANDON EXISTING \ Q 0

~ T CONDENSATE TRAP VERIFY IN FIELD <

RIM 34312 < (VERFY N FIELD) \ =

IE > 30 FT DEEP—

(TYPICAL 2 mcgs)7

El
El E
REMOVE AND STORE ors £ 5
EXISTING VAULT ONSITE - 5 g
co-s
ABANDON EXISTING
ow-x1 ABANDON EXISTING ——/ /GA?\\‘EEANDH PIPES |
® @ E’QSMH’E?D(E{B Pr‘ngFTR%;) ~. Ew3 - (TYRIGAL 7 PLAGES) /
ch-x2 cuT AND PLUG T ' / >
— oz
TYPICAL 14 PLAGES .
( ) N ® / wZ<
. oW EL-105, YSe
he /o———APPROXIMATE 2 5
ot N Ev-t LIMITS OF REF o
W6 N . (BASED ON 18
MW-5 I~ < ~o e - v
© ~ MW-18
~
S
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v SB-5MW ~ a? i
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N (TYPICAL 6 PLACES) Wi
REMOVE AND STORE EXISTING) O =
ABANDON EXISTING VAULTS AND GRATES ONSITE | 1] Vo o
ui = |
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(BASED ON 2004 GEOPHYSICAL STUDY) 0 mg =
<
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oW EL-101 E 3o 2 <
oz B
F |2
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\ NOTES:

~ EXI

Pl CO-6R & ISOLATION VALVE
N 21504076

E/EG\N\T\EAN ING E“‘T' ATE LANDFILL
SED)

N21505276
3264099+

—

SEE NOTES ON DRAWING G3.

\ 2. THE CONTRACTOR SHALL PROVIDE EXISTING ELEVATIONS AND LOCATIONS ALONG THE
\ ALIGNMENT OF THE GAS HEADER AND BRANCH PIPES AT 20 FEET ON CENTER

AND AT EVERY CHANGE IN_AUGNMENT AND WELL CONNECTION.

\ LOCATIONS SHALL BE BASED ON PROJECT DATUM AND BE ACCURATE 10 +/—

\ INITIATING ANY CONSTRUCTION ACTIVITIES (FOR THE ALIGNMEN
\ MINOR ADJUSTMENTS TO THE ALIGNMENT AND GRADE OF THE
AND BRANCH PIPES WILL BE PROVIDED TO THE CONTRACTOR

\ TO INITIATING CONTRUCTION.

ALL ELBOWS SHALL BE "LONG RADIUS" ELBOWS UNLESS NOTEI

CONFIRM EXACT LOCATION OF WELLS WITH OWNER IN FIELD AF
CONNECT TO EXISTING FLANGE ON SOUTH SIDE OF VAULT.

-
© e N e e

) VAULT AND COVER WITH NEW VAULT AND COVER PER DETAIL

3. THE CONTRACTOR SHALL SUBMIT ELEVATION AND LOCATIONS TWO WEEKS PRIOR TO

ALL HDPE PIPE SHALL BE SDR 17.0 UNLESS NOTED OTHERWSE,

ALL WYES SHALL BE "TRUE LATERALS” UNLESS NOTED OTHERWISE.

REMOVE AND DISPOSE OF TREE AND ROOTS ENCROACHING ON VAULT, AND REFLACE
cs.

THE ELEVATIONS AND

T DESCRIBED ABOVE)
GAS HEADER, MAIN

DATE
5/22/06
6/08/06

/20/06
[10/31/08

BY THE OWNER PRIOR

D OTHERWISE.

FTER FIELD STAKING.

REVISION
1SSUED FOR REVEW
1SSUED FOR AGENCY REVIEW

3 WG

ISSUED FOR BODING
RECORD DRAVING

RECORD DRAWING

\ RO COMPILING THE DE

\ TR TIMGES A SURIEY MEORATON U DU COTHcror

NO.|

CLEANOUT ACCESS PORT
(TYPE 2) TYP 3 PLACES
SEE DETAL 1 DWG CB

CLEANOUT ACCESS PORT E432043536-
1) TYP 2 PLACES ¥
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TYPE
SEE DETAL 1 DWG C8 N

SEE NOTE 5 AND &
s

TE 2, 3

» s'mmnppm’(
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(BASED ON 1986 DESIGN)

~ =
S
=< .

e
RIM 340
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L H
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St
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MW=ER
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E+52645774 Pl
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E NO
SE€ PRORLE oW 05

_IE > 30

DETAIL 1 DWG C7-

AND 4

==RM 341.08

(TYP\5 PLACES)
SEE DETAIL 1 OWG C7-

gh‘ N STORM CROSSING R
P BRANCH PIPE 1B W= 337,08 N\
479-<HDPE-LFG S =387 TN

~Ts

CO-5R & ISOLATION 'VALVE

iz
FT-DEEP=

{6AS EXTRACTION WELL
([ ¢ pLaces)

& PROF\LE DWG C4.
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e as

E4386796-93

(VER\FY IN FIELD)

T 30—
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\ R

co-4
(VERFFY IN FIELD)
£ MEN \
SEE NoTE © \

¥ osasia
\ GAs BRANGH PPE
SEE N

&

i OTE 2, 3 AND 4 N
s \ SEE PROFILE DWG C5
I
s
B

INSTALL NEW WELL HEAD \

BLE Ty ELgow
SEE NOTE 5 AND
N21568172

N 215554.79
E 1320849.20
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SEE PROFILE DWG C4 .
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(TYPE
SEE DETAIL 1 DWG C8

-APPROXIMATE

BEGIN TIE-IN
N 215952.76
E 1320409.91

CLEANOUT AccESS PORT
E 1) TYP 2 PLACES

W~

LIMITS OF REFUSE
(BASED ON 1986 DESIGN)  co-g

MW-6R

N 21583691
E 1320317.81

c0-6
(VERIFY IN FIELD)
BEGIN-TE-IN

SEE_NOTE 8 AND

MW=5R

N 215753/80
E 1320410.55

N 215992.80
E 132044460

Pl TEE
N 215950.71
E 1320437.10

DECONTAMINATION
SEE NOTE 10

Pl CO-6R & ISOLATION VALVE

PLWYE WITH ELBOW
SEE N(ﬂE 5 AND 6

STORM CROSSING

N T 9AS HEADER PIPE
E 1320492.48 SEE NOTE
) 6" D—HDPE~LFG 'SEE PROFILE DWG C5

VETHANE COLLECTOR

/GW_EL-101R
N 215701.46
E 1320504.29

N 215675.63

T~ WELL HEAD
CONTROLASSEMBLY
NOTE 7

(TYP 5 PLACES)

PITEE
(VERIFY IN_FIELD)

&
\4,
% GLEANOUT ACGESS PORT
\% (TYPE 2) TYP 3 PLACES
& SEE DETAL 1 DWG C8
s
)
2 Dist \¥ CO-4R & ISOLATION VALVE
& N 215685.86
e=mmw seos N E 1320798.93
. EW=337.08 \<
Fonopeoize YIEIS NS e
(TP s \ | (VERFY IN FiELD).

PLACES)
SEE DETAIL 1 DWG C7- \
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GAS MONITORING WELL
(TYP 5 PLACES)

SEE NOTE 7

SEE PROFILE DWG C4

SE
(BASED ON 2004 GEOPHYSICAL STUDY)

24" CMP.
IE 326.03

1

2. ™
ALIGNUENT OF THE GAS HEADER AND
EVER

NOTES:

SEE NOTES ON DRAWING G3.

E CONTRACTOR SHALL PROVIDE EXISTING ELEVATIONS AND LOCATIONS ALONG THE
BRANGH PIPES AT 20 FEET

'Y CHANGE IN ALIGNMENT AND WELL TION. THE ELEVATIONS AND
%Amms SHALL BE BASED ON PROJECT DATUM AND EE ACCURATE TO +/~ 0.01

. THE CONTRACTOR SHALL SUBMIT ELEVATION AND LOCATIONS TWO WEEKS PRIOR TO

INITIATING ANY CONSTRUCTION ACTIVITIES (FOR THE ALIGNMENT DESCRIBED ABOVE).

MINOR ADJUSTMENTS TO THE ALIGNMENT AND GRADE OF THE GAS HEADER, MAIN
BRANCH PIPES WILL BE PROVIDED TO THE CONTRACTOR BY THE OWNER PRIOR

TO INITIATING CONTRUCTION.

ALL HDPE PIPE SHALL BE SDR 17.0 UNLESS NOTED OTHERWISE.

ALL ELBOWS SHALL BE "LONG RADIUS” ELBOWS UNLESS NOTED OTHERWISE.

ALL WYES SHALL BE "TRUE LATERALS" UNLESS NOTED OTHERWISE.

CONFIRM EXACT LOCATION OF WELLS WITH OWNER IN FIELD AFTER FIELD STAKING.

CONNECT TO EXISTING FLANGE ON SOUTH SIDE OF VAULT.

REMOVE AND DISPOSE OF TREE AND ROOTS ENCROACHING ON VAULT, AND REPLACE
VAULT AND COVER WITH NEW VAULT AND COVER PER DETAIL 3 DWG C8.

\ 10. VERIFY LOCATION OF DECONTAMINATION AREA WITH OWNER PRIOR TO INITIATING WORK.
c0-4 \
(VERFFY IN FIELD)
END TIE-IN
SEE NOTE 8
N 21571961 \
£ 132082312
$ A\ GAS BRANCH PIPE
g ENOTE 2, 3 AND-4 \
& \ SEE PROFLE OWO G5
< INSTALL NEW WELL HEAD
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N 215651 . PER DETAL 1.DWG C7
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SEE PROFILE DWG C4.
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o WoE - FEET.
z
° 2. THE CONTRACTOR SHALL SUBMIT ELEVATION AND LOCATIONS TWO WEEKS PRIOR TO
2 a3 INITIATING ANY CONSTRUCTION ACTIVITIES (FOR THE ALIGNVEENT DESCRIBED ABOVE).
- [IS— MINOR ADWSTMENTS T0 THE ALIGNMENT AND GRADE OF THE GAS HEADER, MAIN AND
< SEE NOTE 3 AND 4 BRANCH PIPES WILL BE PROVIDED TO THE CONTRACTOR BY THE OWNER PRIOR TO
> SEE DETAL 7 DWG C7 INITIATING CONTRUGTION.
w 330 3. ALL PVC PIPE SHALL BE SCH 80 UNLESS NOTED OTHERWISE.
w 4. ALL HDPE PIPE SHALL BE SDR 17.0 UNLESS NOTED OTHERWISE.
5. ALL ELBOWS SHALL BE "LONG RADIUS’ ELBOWS UNLESS NOTED OTHERWSE
25 6. ALL WYES SHALL BE "TRUE LATERALS" UNLESS NOTED OTHERWSE.
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CONCRETE CURB AND ASPHALT

PAVEMENT (BY OTHERS)
CONCRETE SIDEWALK

(BY OTHERS)

BORING DEPTH VARIES

p—— R

WELLHEAD CONTROL ASSEMBLY
SEE DETAIL 1 DWG C7

fF\NAL GRADE

38 PVC PIPE
SEE NOTE 1, 2

2~ BACKFILL FINED GRAINED SOL

WELL SETTLEMENT JOINT
SEE DETAIL 5 THIS DWG
SEE NOTE 3

SEAL BENTONITE CHIPS (HYDRATED)
(TYP 2 PLACES)

4% PVC PIPE

BOTTOM OF SOLID PIPE
CENTRALIZER
4" PVC SLOTTED PIPE

FOR PIPE SLOT SEE
DETAIL 4 THIS DWG

[ FLTER PACK ROUND ROCK

<] | —cre (so0)

'Sl —12 0Z/SY GEOTEXTLE

|_—BoTTOM OF REFUSE

e
I
I
I
K
N
&REFUSE e
o
hi
N Ki

~NATIVE SOIL~

[—sckeLL neD craED SOl

IN-REFUSE

30%
'BORIN
GAS EXTRACTION WELL

DETAIL

SCALE: NTS

YELLHEAD MONITORING ASSEMBLY
SEE DETAL 2 DWG G

VERTICAL
¢

VERTICAL PIPE SLOT SCHEDULE

Sior
PIPE SLOT sLoT

T |oudithon| ST | sPAcwe
g 90" 1/4" % 1 1

VERTICAL SLOTTED PIPE

DETAIL

ASPHALT OR_CONCRETE
PAVEMENT (BY OTHERS)

/ FINAL GRADE

7
~
- = [—1/2" cPve PrE
bl MBS ] SEE NOTE 2 & 7
1/2% CPVC SLOTTED PIPE
= (T 2 PLACES)
. 20
gl 2 3/4" PVC PIPE
K = ®
0 | st o 1 a2
SEAL BENTONITE GROUT
T 3 THICK (TYP 3 PLACES)
° 3/4% PVC SLOTTED PIPE
i SEE NOTE 8
= 20 sLoT
FILTER PACK AP (¥R 3 PLACES)
7 THEK (1P 3 PLACES)
10-20 ME:
CoLoRADO SiLca sanD 58 N
0RE HOLE

SUBSURFACE GAS MONITORING WELL (GAS PROBE)

SCALE:

TES
(8

AND PIPE)

5.S. SELF-TAPPING SCREW
SEE NOTE 4 & 5

STOP

AN
O REDUGER BUSHING
MACHINED OUT SO
SMALLER PIPE
CAN SLIDE

NTS|

FLON SEALANT
ETWEEN BUSHING

VENTED PVC

PUSH CAP
VWELLHEAD MONITORING ASSEMBLY
SEE DETAIL 2 DWG G7 \

NOTES:
ALL PVC PIPE SHALL BE SCHEDULE 80 UNLESS NOTED
OTHERWISE.
ASPHALT OR CONCRETE
PAVEMENT (BY OTHERS) 2
FINAL GRADE

ALL JONTS SHALL BE SQUARE FORM-FLUSH JONT
THREADS WITH MITON —0— RIN:

3 SECTION OF SOLID PIPE BELOW EACH SETILEMENT
JOINT SHALL HAVE A LENGTH OF 7

NN

i
N

N

AT

VADOSE
ZONE

\

SATURATED
ZONE

—0

i
670 BORING MIN J_j.

4. SIX SS SELF-TAPPING SCREWS SHALL BE SPACED
EQUAL DISTANCE AROUND FIPE CIRCUMFERENCE AT
EACH LOCATION.

5. SCREWS SHALL BE OF SUFFICIENT LENGTH FOR
JOINT STRENGTH AND ALLOW FREE MOVEMENT OF
THE SMALLER DIAMETER PIPE.

SCREWS SHALL EXTEND THROUGH PIPE WALL NOT
MORE THAN 1/16 INCH. HEAD OF SCREW SHALL
ALLOW FREE MOVEMENT OF PIPE.

CENTRALIZERS EVERY 6
40 FEET MINIMUM

7. ALL CPVC PIPE SHALL BE SDR 11.0 COPPER PIPE
2" PVC PIPE SIZE, UNLESS NOTED OTHERWISE.

SEE NOTE 1 AND 2 8  DEEPEST PIPE FOR GAS PROBES SHALL BE 3/4"8 PVC

ALL OTHER GAS PROBE PIPES SHALL BE 1/2° CPVC

SEAL BENTONITE CHIPS SOR 11.0.

CoLomADG SLoa sanD

2" PVC SLOTTED PIPE
20 SLOT

FLUSH THREAD
ND CAP

GROUNDWATER MONITORING WELL

SCALE- NTS

PVC PIPE
SEE NOTE 1

PVC REDUCER

N
k\\\‘\\\\\\

AT

5

77

sz

PvC
|,/ colrune

SELP-TAPPING SCREW
SEE NOTE 4 &

FOR PIPE AND FITTING SIZES
SEE DETAL 1 THIS DWG

WELL SETTLEMENT JOINT

DETAIL

SCALE: NTS
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~ CONCRETE CURE

| (8Y OTHERS) |

- CONGRETE. SIDEWALK
THERS)

(BY 01

® 45° ELBOW
NOTE 3 ——1

loc o+

L ~MONITORING DEVICE
(SPECIALTY PRODUCT)

ML Leewy
S PLAN VG €3

™ concreTe PAD

475 HDPE
BRANCH PPE — |

PLAN

ALUM REINFORCED LOCKABLE COVER

(20 LOAD RATING)

1/4°2 PVC PLUG MPT-
11/2° PVC SCH 80
11/2" x 2° PVC BUSHING
2" PVC ELBOW.

Jw Siore VAULT W DU

AL

MINIMUM LEAF HATCH DOORS

GAS SAMPLING PORT (TYP)
11/2" GLOBE VALVE

MONITORING DEVICE
(SPECIALTY PRODUCT)

CONCRETE PAD
SEE DETAIL 2 DWG C8

2" x §" PVC PIPE STUB:

PRECAST CONCRETE BOX
MIN DIMENSIONS 3'-0" H
X 4=0" L x 3-0" W

2'9 x 2'-0" PVC FLEX HOSE:

GALV STEEL CLAMP
(TYP 2 PLACES)

2% x 12° PVC PIPE STUB.

4p HDPE
SEE NOTE 2/@

IDENTIFICATION TAG
SEE DETALL 4 THIS DWG

x 3" PVC FLEXIBLE

11/2"
REDUCER COUPLING

CRUSHED ROCK
SEE DETAIL 2 DWG C8

3" PVC GAS WELL

X 47 PVC FLEXIBLE

>
REDUCER COUPLING
ELEVATION
WELL HEAD CONTROL ASSEMBLY

DETAIL

SCALE: NTS

1/2" & PVC CAP 1/4% x 1/8" PP QUICK
(éci 40 - soc) L CONNECT ‘i sHroFF
(MPT x HOSE)

DRILL AND TAP

/4% 8 PVC BALL
O o ole s =" ((ABCOCK) VALVE (FFT x WPT)

=———1/2" x 1/4 REDUGER
BUSHING, PVC (MPT x FPT)

PIPE, FITTING
OR VESSEL WALL

GAS SAMPLING PORT

DETAIL

SCALE: NTS

WELL NO.

PLASTIC IDENTIFICATION TAG

#0 BY
WELDED WIRE MESH

WELL DEPTH

11/4% x 1/18

1/8"8 HANGING HOLE

IDENTIFICATION TAG

SCALE: NTS

126 CAST IRON
HANDHOLE WITH
LOCKABLE WATER
TIGHT COVER

$—0" x 30"
CONCRETE PAD

PLAN

6" ASPHALT PAVEMENT
€RS)

(8Y om

CAS SAMPLING PORT
SEE DETAIL 5 & 6 THIS DWG

IDENTIFICATION TAG
SEE DETALL 4 THIS DWG

ELEVATION

WELLHEAD MONITORING ASSEMBLY

DETAIL

SCALE: NTS

GAS SAMPLING PORT

S 1/2° x 174 PVC

SEE DETAL 3 THIS DWG PSR
(MPT « FPT)
SEE NOTE 5

1/2'8 CPVG PIPE
IPS TO CPS ADAPTER SEE NOTE 6

1/2"9 CPVC

(FPT x COMP):

(Tve)

GAS SAMPLING PORT CONNECTION (TYPE 1)

SCALE: NTS

VARIES
I-0" MIN

(FOR GAS AND CONDENSATE CONVEYANCE)

PIPE_TRENCH — TYPE 1

DETAIL

SCALE: NTS

GAS SAMPLING PORT

SEE DETAIL 3 THIS DWG\

3/4" x 1/4" PVC
REDUCER BUSHING
(MPT x FPT)

3/4"0 PVC 90
ELEOW (FPT)
SEE NOTE 1

3/4% PYC PIPE

NOTES:

»

o

»

5.

ALL PVC PIPE SHALL BE SCHEDULE 80 UNLESS NOTED
OTHERWISE.

ALL HDPE PIPE SHALL BE SDR 17.0 UNLESS NOTED
OTHERWISE.

ALL HDPE ELBOWS SHALL BE LONG RADIUS UNLESS NOTED
OTHERWISE.

ORIENTATION VARIES SEE PLAN.

ALL THREADED FITTING (IPT) SHALL HAVE TEFLON SEALANT.

ALL CPVC PIPE SHALL BE SDR 11.0 COPPER SIZE UNLESS
NOTED OTHERWISE.

BY CONTRACTOR

MATERIAL, TYPE 1

DATE
5/22/06
6/06/06
6/25/06
[1o/31 /08

REVISION
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3/4" x CLOSE PVG
NIPPLE (MPT)
(TYP 2 PLACES)
SEE NOTE 5
3/473 /473 /4"
VG TEE (FPT)

3/47% PVC ADAPTER
(MPT x F=SFFJT)
SPECIAL FABRICATED FITTING

GAS_SAMPLING PORT

(TYPE 2)

DETAIL

SCALE: NTS
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VAULT WITH

CONCRETE PAD

CLEANOUT ACCESS PORT PLAN — TYPE 2 (TYPE 1 SM)

GAS SAMPLING PORT
SEE DETAIL 3 DWG C7

4

SCALE: NTS

ALUM REINFORCED
LOCKABLE COVER
(20 LOAD RATING)

2 Mg

CONCRETE PAD

2
I Py

PRECAST CONCRETE BOX
MIN DMENSIONS 26" H

FINAL BACKFILL
MATERIAL

P

(o]

MIN

Ve BLIND
LANGE

o4 B2

CRUSHED ROCK

HOPE

ADAPTER WITH BACKUP RING

MOLDED FLANGE

‘GLEANOUT AGGESS PORT (TYPE 1)

HOPE

DETAIL

SCALE: NTS

PV

& & HOPE P
b Gt s TALLED

KNOCKOUT

HOPE.

ALUM RE\NFORCED
LOCKABLE COVET
{20 (om0 RATIG)

SN\
PRECAST CONCRETE BOX
i, DMENSIONS 30"

FINAL BACKFILL
MATERIAL

CRUSHED ROCK

PVC BUTTERFLY VALVE

CLEANOUT ACGESS PORT (TYPE 2)

DETAIL

SCALE: NTS

WELDED WIRE FABRIC
[/ FINAL GRADE

CENTER OF BOX)

GAS SAMPLING PORT

(TYP 2 PLACES)

SEE DETAL 3 DWG C7
CONCRETE PAD
WELDED WIRE FABRIC

|/~ FINAL GRADE

HDPE MOLDED FLANGE

ADAPTER WITH BACK

CLEANOUT WYE

UP RING

-

VAULT WITH COVER

[s"a HOPE PIPE

ROW 1

ROW 2

ROW 3

ROW 4

i
VERTICAL
HDPE_PERFORATION SCHEDULE
PIPE | GRIENTATION
SPECIAL FABRICATION DA |(FRou VeRT )| om | SPACING
1878 H T CONCRETE PAD 06
ECCENTRIC REDUCERS
CONDENSATE DRAIN_TRAP Ll /27 0A | 3N
—_— [ENT] /2 oA | 3N
PERFORATED PIPE
ALUM REINFORCED 20 NO SCALE
LOCKABLE COVER |
H20 LOAD RATING
¢ ) 2'6 PV PLUG (WPT) PRECAST CONCRETE BOX
PVC CAP- EXISTING GRADE o DRESons CONCRETE PAD
/ STE DETAIL 2 THIS DWG
H i H ——FINAL BACKFILL
P ;] MATERIAL
J - g T H R — crushep rock
i » H SEE DETALL 2 THIS DWG
a H
=%

SPECIAL FABRICATED
18" CROSS WITH
ECCENTRIC REDUCERS

107 x 6 FLEX PVC

=

18"9 HDPE PIPE
L

| 6" HOPE PIPE

/5' HOPE CROSS

-0t

yg

REDUCER (TYP) m
SLOPE \ . m SLOPE
[ ]
g
™
= 12 0Z/SY TEXTILE
7
= DRAIN ROCK
7

HDPE CAP

RECORD DRAWING

SCALE: NTS

3/8"9 PERFORATIONS
SEE DETAIL 5 THIS DWG

TERMINATE AT EDGE
OF TRENCH OPENING
(BO™H SIDES)

NOTES:

@)

| 18" HDPE PIPE

| —5"9 HOPE PIPE

|42 pve pipe
(TYP 2 PLACES)

12 02/SY TEXTILE

DRAIN ROCK

SCALE: NTS

476 PVC PIPE SLOTTED
SEE DETALL 4 DWG Cs
(TYP 2 PLACES)

479 PVC CAP
(TYP 2 PLACES)

1. ALL HDPE PIPE SHALL BE SDR 17.0 UNLESS NOTED
OTHERWSE,

2. ALL PVC PIPE SHALL BE SCHEDULE 80 UNLESS NOTED
ERWISE.
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EXISTNG
SUBSTATION

1/2" GALY STEEL RIDGID CONDUIT
| CONKECT TO EXISTING SWITGH AND
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