Bridgeton Landfill ..c

October 1, 2015

Mr. Chris Nagel

Missouri Department of Natural Resources
Solid Waste Management Program

1738 East EIm Street

Jefferson City, Missouri 65101

Re: RCP Historical Records Review — North Quarry Report
Bridgeton Sanitary Landfill
Permit No. 0118912, St. Louis County

Dear Mr. Nagel

Bridgeton Landfill, LLC (Bridgeton Landfill) provides the attached Reinforced Concrete Pipe (RCP)
Historical Records Review — North Quarry Report pursuant to our letter of August 25, 2015, excerpted
below:

“Bridgeton Landfill agrees to complete a study identifying all inactive RCP structures in the North
Quarry and submit a report of findings by October 1, 2015. The study will identify location,
construction details, risk of oxygen intrusion and current state and condition to the degree
possible. The study will also provide the information needed to develop a subsequent Work Plan
for actions that may be reasonably implemented to maintain current conditions in the North
Quarry.”

The attached evaluation identifies two sources of RCPs in the North Quarry: Trench Rock Wells (TRWs)
utilized for gas collection and Leachate Collection Wells (LCWs). RCPs were utilized as protective
barriers for these points and extended as waste was placed in the vicinity of the structure. In summary,
it is recommended not to pursue additional abandonment of these structures at this time.

As discussed in detail in the attached report the TRWs do not extend to the quarry floor and as such are
not an anchored structure to the base of the landfill and likely settle with the waste mass. The leachate
collection wells, excluding the northernmost LCW Old Collection Well A, are significantly below the
ground surface and therefore, not feasible to pursue abandonment. The report indicates LCW Old
Collection Well A may be near the surface and significantly away from the reaction area. Furthermore,
gas extraction wells in the vicinity of this location have not demonstrated a risk of oxygen intrusion, as
outlined further in the attached report.

Locations of RCPs located in the North Quarry were surveyed, staked, and visibly inspected for
differential settlement and odors on September 22, 2015 by Weaver Consultant Group. No settlement
or odors were observed in any of the RCP locations. Additional abandonment of the RCPs will not be
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pursued at this time and locations will continue to be visibly inspected for differential settlement, odors,
and elevated levels of oxygen in adjacent wells to determine if further evaluation is needed.

Please feel free to call me if you have any questions or comments.

Brian J. Power
Environmental Manager
Bridgeton Landfill, LLC

Attachments:
- Reinforced Concrete Pipe (RCP) Historical Records Review — North Quarry
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Group

October 1, 2015

Mr. Brian Power
Environmental Manager
Republic Services, Inc.
13570 St. Charles Rock Road
Bridgeton, MO 63044

Re: Reinforced Concrete Pipe (RCP) Historical Records Review — North Quarry
Bridgeton Landfill
Project No.: 0120-131-10-51

Dear Mr. Power:

Weaver Consultants Group (WCG) has been tasked with evaluating historical permit documents
and site information in regards to environmental controls that were constructed with reinforced
concrete piping (RCP) within the north quarry portion of the Bridgeton Landfill permitted under
Solid Waste Permit#f 118906, 118909, and 118912 and determine the need to conduct intrusive
work to abandon these structures. This information was obtained from the review of historical
files including permit and as-built documents.

During landfill operations of the area known as the North Quarry, some environmental control
points were constructed of RCPs that were extended as waste was placed in the vicinity of the
structure. Each of the RCPs is no longer in operations and was abandoned sometime prior to
1999. These RCPs were utilized as leachate collection wells (LCW) and gas collection points.

Leachate Collection Wells

The first leachate collection well (LCW) to appear in historical documents was in a drawing
entitled “Miscellaneous Details and Existing Contours” with a received date by the Missouri
Department of Natural Resources (MDNR) on December 26, 1978 (Attachment 1). The LCW is
shown at a low point in the quarry near the intersection of St Charles Rock Road and Taussig
Road. It is shown at 310 feet above mean sea level (MSL) which is consistent with the
approximate bottom elevation of the quarry. Shortly after this drawing was submitted, the
MDNR issued Solid Waste Permit# 118906 (Attachment 3) on January 25, 1979 to authorize
disposal of municipal solid waste in approximately 13 acres of the open pit limestone quarry,
also known as the North Quarry. It was unclear at the issuance of the permit the specifications
of the LCW and no as-built documentation for this LCW could be located during the review.
Attachment 2 includes a letter dated November 6, 1981 from Reitz & Jens, Inc. to William
Canney identifying the LCW as an “old 48-inch RCP collection well in the old landfill area at St.
Charles Rock Road and Taussig Road.”
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On August 21, 1981 the MDNR issued Solid Waste Permit# 118909 (Attachment 4) for a landfill
expansion of approximately 3 acres into the quarry pit just south of the previously permitted
area under Permit# 118906. The expansion area of the quarry pit included what was then
known as Black Diamond Lake which was used as a leachate collection pond. Condition #2 in
Permit# 118909 required the removal of the liquids from the quarry pit into the newly
constructed temporary holding lagoon located southwest of the quarry property. In order to
maintain reasonable levels of liquid in the new quarry pit, the MDNR also required the
installation of a leachate collection well in the quarry pit.

The permit condition goes on to state that “the collection well and pump to the west of the rock
wall separating the old (Permit# 118906) and new (Permit#f 118909) landfill pits shall be
operated such that leachate is maintained at the lowest practicable level.” This LCW was used
in conjunction with the first to control liquid levels in the area covered under Permit# 118906.
No other documentation or as-built drawings could be located during the review.

Locations of these three LCWs are shown on the Attachment 5 - Drawing entitled “West Lake
Landfill Inc. Topographical Map” prepared by Reitz & Jens, Inc. The original LCW located near
the intersection of St. Charles Rock Road and Taussig Road is documented as “Old Collection
Well.” The collection well required by Permit# 118909 located in the quarry pit is identified as
“New Collection Well.” The collection well to the west of the rock wall separating the new and
old landfill pits documented in Permit# 118909 is consistent with the location identified as
“Replacement Collection Well.” The specifications of the New and Replacement LCWs were
unclear at the time of permit issuance and no as-built documentation was found during the
review.

Historical groundwater reports from Reitz & Jens, Inc. document the locations and groundwater
elevations of the LCWs (Attachment 6). A table in one of the groundwater reports outlines the
various collection wells located on site. A groundwater contours drawing associated with the
groundwater elevations table is also included (Attachment 7). The drawing has collection wells
consistent with the locations in previous drawings.

The groundwater elevations table also identifies the size of the collection wells. Collection Well
“A” is identified as a 48” RCP which is consistent with the 1981 Reitz & Jens, Inc. letter to
William Canney. Collection well “D” is identified as a 24” RCP, which is consistent with the
replacement collection well location from the 1981 “West Lake Land(fill, Inc. Topographical Map”
drawing. The location of Collection Well “E” is consistent with the new collection well identified
in the 1981 “West Lake Landfill, Inc. Topographical Map” drawing but is listed as 12” PVC in the
groundwater elevations table. No record of extending Collection Well “E” with a protective RCP
was found during the review. The groundwater elevations specified in Attachment 7 table were
determined to be erroneous since the top of pipe elevation provided for Collection Well “D” was
significantly above ground elevation in 1979 as well significantly higher than the elevation
provided at adjacent Collection Well “E”.

During the review, no documentation or as-builts on the top of RCP elevation for the LCWs was
located. It is unknown whether additional sections of RCP were added to the collection wells
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during landfill operations. There was also no documentation of abandonment of the collection
wells found during the review. For the sake of estimating the approximate top of RCP elevation,
the locations of the LCWs were referenced onto an aerial survey or drawing following the
abandonment excluding Collection Well “A”. This area of the landfill ceased accepting waste
prior to May 27, 1984. It is presumed Collection Well “A” was abandoned and is near the
surface. See Table 1 and the summary below for top of RCP elevations and further discussion.

Also noted in the Groundwater Elevations Table is the identification of Collection Wells “B” and
“C”. Collection Well “B” is identified as a 48” RCP and “C” is identified as a 24” RCP. According
to the Groundwater Elevations Drawing in Attachment 6, Collection Well “B” and “C” were
located outside of the Permit# 118912 permitted boundary and as such not addressed in this
report.

As part of the Solid Waste Permit# 118912 (Attachment 8) issued on November 6, 1985, Burns
and McDonnell prepared a drawing entitled “West Lake Landfill, Inc. Sanitary Landfill Expansion”
that outlined the environmental controls in the South Quarry. The drawing, included as
Attachment 9, shows the location of a LCW in the North Quarry near the historical locations of
the previous LCW in that area. However, the drawing does not show the New Collection Well or
Replacement Collection Well associated with the 1981 “West Lake Landfill, Inc. Topographical
Map” drawing. The drawing shows significant filling in the areas of these collection wells. It is
presumed that the New Collection Well “E” and Replacement Collection Well “D” were not
protruding from the surface at this time and the extending of the RCPs had ceased prior to this
drawing. The estimated abandonment date is presumed to have occurred prior to the 1985
Burns and McDonnell drawing. The monthly leachate sump measurements reports to comply
with Condition 6.D. and E. outlined in November 18, 1985 permit (Attachment 8) were reviewed
to determine the date of abandonment. However, monthly reports prior to October 1991 were
unavailable. According to the Leachate Sump Measurements and Analytical Data report
prepared by Environmental Analysis, Inc. in October 1991 (Attachment 13), the LCWs previously
discussed were not sampled, nor were the LCWs sampled after this report based on a review of
monthly reports and therefore abandoned by this time. This supports that the wells were not
operational as far back as 1991.

The approximate elevations of the collection wells are presented in the table below along with
the current ground surface elevations to get an approximated depth to the top of pipes. The
elevations are approximate and were found given the available information.
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Table 1: LCW RCP Summary Table

Suneyed
Approx. Elevation| Ground Approx. Estimated
Collection Approx. Approx Approx. at 2005 Final Elevation | Settlement | Depth to top
Well Location Location | stallation | Abandonment| Top of | Cover Installation| 9/22/2015 | b/t 2005 & | of RCP (ft
Identification’ |Size/Material| (Northing)® | (Easting)® Date Date Pipe? (ft) (ft) (MSL) 2015 (ft) bgs)
Old Caollecti
OTecton| 48" RCP | 1068977.68 | 516776.76 | 1979 <1985 near 470.0 471.3 NA* | near surface

Well/"A surface
Replacement

Collection 24" RCP 1068469.78 | 516420.94 1981 <1991° 450.0 524.7 516.4 8.3 66.4

Well/"D"
New Collection 3

Well/"E" 12" PVC 1068393.87 | 516541.21 1981 <1991 456.0 509.0 499.3 9.7 43.3

Lidentification from "West Lake Landfill Inc. Topographical Map" by Reitz & Jens, Inc. (see Attachment 5)

2Elevation taken from closest aerial survey to approximate time of abandonment. For "D" and "E" the 1992 Gas Collection System Plan (Attachment 14)
surface was used to estimate elevation. For "A" the 1981 drawing in Attachment 5 was used, could be very close to surface.

3No liquid levels were measured for these wells in the 1991 Leachate Sump Measurements and Analytical Data report (see Attachment 13). It is assumed
they were abandonded prior to this report.

“This well was at a low point in the North Quarry that often held water. Clean fill may have been placed in this area between 2005 & 2015 to prevent ponding

In summary the total number of LCWs located in the North Quarry was determined to be three
as follows:

e Old Collection Well/Collection Well “A”: near the intersection of St. Charles Rock Road and
Taussig Road consisting of a 48-inch RCP. This area ceased accepting waste prior to May
27, 1984 and minimal if any additional waste was placed since 1981. It is presumed that
this collection well is at or near the landfill surface. This area is located outside of Permit#
118912.

This location was surveyed, staked and visibly inspected for differential settlement and
odors on September 22, 2015 by WCG staff. No settlement or odors were observed in the
area of the surveyed location. Over the past year, minimal elevations in oxygen have been
observed. Table 2 below shows the oxygen monitoring statistics for gas extraction wells
located within 300 feet of the LCW from September 9, 2014 to September 9, 2015. It is
recommended to visibly inspect the area of the staked location quarterly in coordination
with the quarterly SEM scan, and to monitor oxygen levels in wells during routine NSPS
monitoring events.

Table 2: Oxygen Statistics for Old Collection Well/Collection Well “A”

# of Average
Well ID* samples 02% Min 02% Max 02% | # of exceedances’
GEW-46R 75 0.00 0.0 0.2 0
GEW-01 2 0.00 0.0 0.0 0
GEW-02 91 0.02 0.0 0.6 0
GEW-03 92 0.02 0.0 0.6 0
PGW-60" 69 1.66 0.0 13.8 3
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'Only NSPS locations taken into consideration

2According to NSPS, exceedance is considered greater than 5% 02

*This location consists of an 8-inch diameter drill hole intended to be installed outside waste to
address gas migration. However the PGW was drilled in waste and has frequently experienced
elevated liquid levels resulting in minimal to no flow and elevated oxygen due to leaks in well
head infrastructure.

e Replacement Collection Well/Collection Well “D”: the LCW consists of a 24” RCP
replacement collection well. This well was located on top of the quarry shelf. This well
was abandoned some time prior to October 1991. No sampling of this well was located
reviewing monthly reports between October 1991 and 1996. The 1992 Gas Collection
System Plan in Attachment 14 shows a landfill surface as of 1992 (or earlier) after the well
was abandoned. The highest elevation possible for the RCP on this well can be taken from
the approximate location of the well on the 1992 surface, which is approximately 450 feet
above sea level as shown in Table 1. This is an extremely conservative estimate and is
likely deeper into the landfill. The survey elevation on September 22, 2015 was 516.4 feet
above sea level at the estimated location of the RCP. It is estimated that the RCP is at least
66.4 feet below ground surface.

This location was surveyed, staked and visibly inspected for differential settlement and
odors on September 22, 2015 by WCG staff. No settlement or odors were observed. Over
the past year, no elevations in oxygen have been observed. Table 3 below shows the
oxygen monitoring statistics for gas extraction wells located within 300 feet of the LCW
from September 9, 2014 to September 9, 2015. It is recommended to visibly inspect this
location quarterly in coordination with the quarterly SEM scan, and to monitor oxygen
levels in wells during routine NSPS monitoring events.

Table 3: Oxygen Statistics for Replacement Well/Collection Well “D”

# of Average 02

Well ID* samples % Min 02% Max 02% # of exceedances’
GEW-43R 89 0.06 0.0 1.8 0
GEW-45R 61 0.01 0.0 0.1 0
GEW-47R 80 0.16 0.0 0.9 0
GEW-06 71 0.00 0.0 0.1 0
GEW-44 59 0.06 0.0 3.2 0
GEW-48 72 0.00 0.0 0.1 0
GEW-49 80 0.07 0.0 1.0 0
GEW-50 65 0.08 0.0 3.9 0
GEW-51 63 0.01 0.0 0.2 0
GEW-52 67 0.01 0.0 0.2 0
GEW-53 98 0.01 0.0 0.3 0

Only NSPS locations taken into consideration
’According to NSPS, exceedance is considered greater than 5% 02
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. New Collection Well/Collection Well “E”: the LCW near the quarry pit located to the west of
the rock wall separating the new and old landfill pits consisting of a 12-inch PVC. It is
recommended to not pursue additional abandonment of this extraction point. Records
indicate (See Attachment 7) construction consists of a 12-inch PVC pipe and no records
indicate that a RCP was used as a protective casing. Furthermore, it is estimated the PVC is
at least 43.3 feet below ground surface

This location was surveyed, staked and visibly inspected for differential settlement and
odors on September 22, 2015 by WCG staff. No settlement or odors were observed. Over
the past year, no elevations in oxygen have been observed. Table 4 below shows the
oxygen monitoring statistics for gas extraction wells located within 300 feet of the LCW
from September 9, 2014 to September 9, 2015.

Table 4: Oxygen Statistics for New Collection Well/Collection Well “E”

# of Average

Well ID* samples 02 % Min 02% Max 02% # of exceedances’
GEW-042R 59 0.01 0 0.4 0
GEW-043R 89 0.06 0 1.8 0
GEW-046R 75 0.00 0 0.2 0
GEW-044 59 0.06 0 3.2 0
GEW-051 63 0.01 0 0.2 0
GEW-052 67 0.01 0 0.2 0
GEW-053 98 0.01 0 0.3 0
GEW-054 113 0.01 0 0.3 0

'Only NSPS locations taken into consideration
*According to NSPS, exceedance is considered greater than 5% 02

A permit modification for the upgrade of the leachate collection system was approved in 1996.
The permit modification included the installation of six leachate collection sumps (LCS-1 through
LCS-6). Within the south quarry there were four (LCS-1 through LCS-4) and within the north
quarry there were two (LCS-5 and LCS-6). Since LCS-5 and LCS-6 were installed in the North
Quarry, where waste was already in-place, these collection sumps were drilled and therefore
protective RCPs were not used. A detail and initial locations of LCS-5 and LCS-6 is shown on the
1996 Bridgeton Landfill drawing entitled “Leachate Collection System & Details” prepared by
Midwest Environmental Consultants and can be found in Attachment 10.

To maintain compliance with Permit Condition outlined in Section 6.D. of the 1985 permit,
replacement LCSs were installed when the prior LCSs were rendered ineffective for leachate
removal. Each sump replacement was labeled with the same number and labeled
alphanumerically (i.e. the third replacement leachate collection sump in the vicinity of LCS-3 is
LCS-3C). The most recent leachate collection sumps in the North Quarry are as follows: LCS-5A
and LCS-6B. The replacement sumps in the North Quarry were drilled and no protective RCPs
were used. Itis recommended that no further action is needed for these locations.
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Gas Collection

Trench Rock Wells (TRWSs) were installed in late 1992/early 1993 and were documented in the
record construction drawings entitled “Gas Collection System Bridgeton Sanitary Landfill”
prepared by Waste Energy Technology (Attachment 11). The TRWSs consisted of a riser well
encapsulated with a reinforced concrete pipe (RCP) with an inside diameter of 60” with a wall
thickness of 9.5”. Trenches were installed to initiate gas collection within the area known as the
“wet weather area” within the North Quarry. The trenches were designed to allow the removal
of LFG while allowing further filling to occur. Each RCP was extended as filling progressed.
Additional gas trenches were installed with the progression of filling. Vacuum was applied to
the trenches via the TRWs and routed to the flare for destruction. The TRWs were installed with
a 36-inch well bore and were not drilled to the base of the landfill. The RCPs were installed at
grade over the drilled rock well and extended in sections as waste was placed.

The 1998 drawings prepared by Midwest Environmental Consultants (MEC) depict the existing
gas control system with the TRWs in-place (Attachment 12). The 1998 drawings proposed an
interim gas control system which excluded the use of the TRWs. There is no documentation on
abandonment, however the interim system as outlined on Sheet 3 of the 1998 MEC drawings
was implemented in the December 1998 and the TRWs are presumed to be abandoned with this
construction event.

According to the as built drawings in “Gas Collection System Bridgeton Sanitary Landfill” the top
of the TRWs at mean sea level (MSL) ranges from approximately 403.26 feet to 455.67 feet. This
was the elevation at which the RCPs were installed. The RCPs were extended up as filling
progressed until the TRWs were abandoned after the gas system was upgraded in 1998. Based
on available information the 1999 aerial was used to estimate the elevation of the RCPs at
abandonment. The approximate elevations and depth to the RCPs can be found in Table 5. The
September 22, 2015 survey estimates the ground surface of the TRW locations are from
approximately 500 feet to 516 feet above sea level. This indicates that the estimated depth to
the RCP encapsulated TRWSs ranges from approximately 37 feet to 53 feet below ground surface.

According to the as-built drawings in “Gas Collection System Bridgeton Sanitary Landfill” the
TRWs were drilled 30 feet in depth. RCPs were installed on top of the TRW and extended to
continue active gas collection while waste placement was ongoing. The base of the RCP location
is the ground surface as-built elevation. This as-built elevation was compared to the bottom
contours of the landfill at each location to determine the separation between the base of the
landfill and the RCP. The elevations of the quarry floor at the TRW locations ranged from 240
feet to 368 feet.

Given this information, the bottom of the RCP at each TRW is at least 70 feet from the quarry
floor and suspended in waste. See Table 5 below for information on depths and elevations. Itis
recommended not to pursue additional abandonment of the TRW locations. These extraction
points are not located at the base of the landfill and the RCP structure, at a minimum, is 70 feet
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above the bottom of the landfill at the point of installation. Furthermore, estimated depth to
each of these locations is no less than 37 feet.

The TRW locations were surveyed, staked and visibly inspected for differential settlement and
odors on September 22, 2015 by WCG staff. No settlement or odors were observed. Based on
the staked locations TRW-8 was located under the current EVOH liner and TRW-7 was located
right next to the liner on an access road.

Table 5: TRW RCP Summary Table

Approx | Approx | Suneyed Estimated

Most Current [Most Current| As-Built 1999 2005 Ground [Settlement| depth to | Quarry | Distance
As-Built As-Built RCP Ground | Ground | Elevation | from 2005 | top of | base |RCP from

Extraction Initial Location Location Elevation* |Elevation®|Elevation?|9/22/2015| to 2015° | RCP (ft |elevation| Quarry
Point Installation Date Abandonment (Northing) (Easting) [1993 (MSL) | (MSL) (MSL) (MSL) (ft) bgs) (MSL) | base (ft)
TRW-1 Late 1992/Early 1993 | December 1998 [ 1068405.31 | 516521.77 455.67 461.9 511.95| 504.03 7.92] 42.13 277.46 178.21
TRW-2 Late 1992/Early 1993 | December 1998 | 1068275.60 | 516614.18 450.97 460.0 525.7] 500.4 25.3] 404 240 210.97
TRW-3 Late 1992/Early 1993 | December 1998 [ 1068144.96 | 516706.65 442.69 462.1 516.56| 499.7 16.86] 37.6 240 202.69
TRW-4 Late 1992/Early 1993 | December 1998 | 1068340.68 | 516445.64 451.09 463.0 514.16| 515.74 -1.58| 52.74 348.45 102.64
TRW-5 Late 1992/Early 1993 | December 1998 | 1068211.08 | 516538.34 440.32 461.5 524.31| 510.36 13.95| 48.86 240 200.32
TRW-6 Late 1992/Early 1993 | December 1998 [ 1068057.64 | 516582.16 441.56 460.5 516.09| 502.24 13.85| 41.74 240 201.56
TRW-7 Late 1992/Early 1993 | December 1998 [ 1068210.61 | 516293.76 438.79 455.0 513.27| 505.05 8.22| 50.05 368.25 70.54
TRW-8 Late 1992/Early 1993 | December 1998 [ 1068079.02 | 516387.56 426.18 460.0 518.18| 502.75 15.43] 42.75 240 186.18
TRW-9 Late 1992/Early 1993 | December 1998 | 1067967.40 | 516465.22 403.26 462.4 514.23| 499.84 14.39| 37.44 240 163.26

Time at which TRW's were initially abandoned after gas system expansion was complete in December 1998, no RCPs added after this date
2Elevation after final cover had been applied

SGravel or clean fill has been added on top of the landfill at TRW-1, TRW-4, and TRW-7 which counteracts settlement value

“Top elevation at which first RCP was installed. RCPs were then added on top as filling continued.

Collection Drains

The 1985 drawing entitled “West Lake Landfill, Inc. Sanitary Landfill Expansion, Original
Contours and Initial Construction” prepared by Burns & McDonnell (Attachment 9) shows
Collection Drains (CD-1 through CD-20) at locations on the perimeter of the permitted landfill
included a few in the North Quarry. Throughout the review of historical documents, no as-built
drawings or record of operations of these collection drains were located. It is presumed these
collection points were not installed.

Summary and Conclusions

Based on comparison of the historical as-built documentation and various historical
correspondences, most RCPs are located deep within the landfill with the exception of Old
Collection Well/Collection Well “A” which may be located near the surface. The other LCW RCP,
Replacement Collection Well/Collection Well “D”, is around 66.4 feet or more below ground
surface. The closest TRW RCP to the surface is approximately 37.4 feet below ground surface,
while the deepest is approximately 52.7 feet below ground surface. All TRWs are anywhere
from 70 feet to 211 feet above the base of the quarry floor. Oxygen levels around all RCP
locations have been stable and minimal.

The visual survey conducted by WCG staff on September 22, 2015 revealed no unknown
infrastructure, no odors and no differential settlement in the vicinity of the staked RPC locations
within the North Quarry. The RCP locations have shown no visible influence on the surface of

I:\PROJECTS\120\131 BRIDGETON\RCP - NORTH QUARRY\2015-10-01 RCP HISTORICAL RECORDS REVIEW ReporT NorTH auarrv.oockVeaver Consultants Grou P



Mr. Brian Power
October 1, 2015
Page 9

the landfill or elevated oxygen levels in nearby extraction wells. It is recommended to not
pursue further abandonment of the RCPs given the possible depth to the structures and lack of
impact the locations have had on oxygen intrusion and settlement. The LCW RCP locations will
continue to be visibly inspected for differential settlement and odors while all locations will be
monitored for elevated levels of oxygen in adjacent wells to determine if further evaluation is
needed.

The historical RCP investigation and visual survey of the RCP locations has determined that a
work plan for additional abandonment of the RCPs is not needed at this time. The approximate
locations of the RCPs are shown in Attachment 15.

Sincerely,

Weaver Consultants Group, LLC

Michele Clark
Senior Project Director

Il (1

Attachments:

Attachment 1 — 1978 drawing entitled “Miscellaneous Details and Existing Contours” prepared
by Paul H. Himebaugh

Attachment 2 — 1981 Letter prepared by Reitz & Jens, Inc. entitled “Re: New Collection Well for
Landfill Expansion Area”

Attachment 3 — Solid Waste Disposal Area Operating Permit# 118906
Attachment 4 — Solid Waste Disposal Area Operating Permit# 118909

Attachment 5 — 1981 drawing entitled “West Lake Landfill, Inc. Topographical Map” prepared by
Reitz & Jens, Inc.

Attachment 6 — Groundwater Elevations Drawing prepared by Reitz & Jens, Inc.
Attachment 7 — Groundwater Elevations Table prepared by Reitz & Jens, Inc.

Attachment 8 — Solid Waste Disposal Area Operating Permit# 118912
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Attachment 9 — 1985 drawing entitled “West Lake Landfill, Inc. Sanitary Landfill Expansion,
Original Contours and Initial Construction” prepared by Burns & McDonnell

Attachment 10 — 1996 drawing entitled “Leachate Collection System & Details” prepared by
Midwest Environmental Consultants

Attachment 11 — 1993 drawings entitled “Gas Collection System Bridgeton Sanitary Landfill”
prepared by Waste Energy Technology

Attachment 12 — 1998 drawings entitled “Bridgeton Landfill, LLC Landfill Gas Recovery System
and Leachate Forcemain” prepared by Midwest Environmental Consultants

Attachment 13 — 1991 Leachate Sump Measurements and Analytical Data report prepared by
Environmental Analysis, Inc.

Attachment 14 — 1992 drawing entitled “Gas Collection System Plan” prepared by Laidlaw
Technologies, Inc.

Attachment 15 — RCP location Figure

I:\PROJECTS\120\131 BRIDGETON\RCP - NORTH QUARRY\2015-10-01 RCP HISTORICAL RECORDS REVIEW ReporT NorTH auarrv.oockVeaver Consultants Grou P



Attachment 1

1978 drawing entitled “Miscellaneous Details and Existing Contours” prepared by Paul H.
Himebaugh
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Attachment 2

1981 Letter prepared by Reitz & Jens, Inc. entitled “Re: New Collection Well for Landfill

Expansion Area”



HEITZ & JENS, Inc. + 1040 North Lindbergh Boulevard » St Louis, Missouri 63132 + 314 993-4132

CONSULTING ENGINEERS
November 6, 1981

Mr. William Canney
West Lake Landfill
13570 S5t, Charies Rock Rd,
Bridgeton, MO 63044
Re: New Collection Well for Landfill
Expansion Area

Dear Bill:

This is a followup of our discussion today concerning a new collection well
for the expansion area pit formerly called Black Diamond Lake.

The approved plans for the landfill expansion call for pumping from a
collection well in the new 4-—acre pit. Original plans were to comstruct a
collection well with 48-inch diamerer reinforced concrete pipe (RCP). Consider-
able thought has now been given to problems of installation and maintenance of
a 48~inch RCP which would eventually be 250 feet high.

In recent experience with the old 48~inch RCP epllection well in the old
landfill area at St. Charles Rock Rd. and Taussig Rd. has shown the difficulties
epcountered in constructing a well in the landfdill. EKeeping the pipe plumb is
job enough without the even greater problem of keeping landfill equipment from
bumping into the pipe and pushing it over while compacting refuse. Several
cracked pieces in the old well verify the problem.

We do not want to consider comstruction of a new well of RCP unless one can
be reasonably sure it will operate satisfactorily when the landfill is filled
250 feet to top. This great depth represents a far greater problem than a shallow
50-foot deep well. Calculations have been made and verify that a 250-foot well
constructed of regular RCP is not strong enough to stand and be fumctional when
the landfill is completely filled. Calculations alsc indicate that the drag lecad
will crush the pipe. The drag load is caused by settlement of earth and refuse
around the pipe. This clinging settlement creates the drag load om the pipe,

_ A special thickness RCP would be required to assure its being functional when
landfilling is complete. Costs for RCP from Price Bros. are:

48" dia. Class IV -~ $60.60/ft. x 250' = $15,150
Special RCP (24" ID, 49" OD) estimate 100/ft. x 250' = $25,000

As an alternative, consideration was given to drilling a hole through the
limestone next to the quarry pit wall and use this drilled hole as the collection
well for the 4-acre pit.

The following drilling companies were contacted for price gquotations:
Wabash Drilling Co.; Missouri Drilling Co.; Layne-Western; Test Drilling Co.;
St. Charles Drilling Co. Because of the 250-foot depth, only Test Drilling Co.

Soil Mechanics, Foundations, Hydrology, Hydrautics, Solid Waste Management. lLand Development, Water Resources



MEMORANDUM: West Lake Landfill, April 21, 1981

If the Mo. DER is to give consideration to permit landfilling the
three-acye hole called Black Diamond Lake within three months, a suitable
plan must be presented so that it can be pumped out and the 30+ milliom

galions of liquid temporarily stored for future treatment.

Possible alternate locations are:

1. Field across road suitable for a 5 to b~acre 20-foot deep lagoon
which would minimize the area of the lagoon. A permit will be
required from the City of Bridgeton and this could take at least
90 days before work could start, if it were granted.

2. Shallow lagoon located over 10 to 12 acres across the top of the
old landfill area. This is a higher cost for more earthwork, liners,
piping costs, etc. It has a higher potential for odor problems with
proposed lagoons closer to St. Charies Rock Rd.

3. Consider using a 5+ acre corner of the large quarry hole for temporary
lagoon. This would restrict guarry operarion to the other end of the
pit.

Alternate 1 requires a permit and alsc requires the shorter time schedule
or 9 to 12 months guaranteed time to treat all liquid in holding basin. It
also requires a City permit which will take at least 90 days and thence, be
unacceptable since anticipated landfill life is only two and one-half months,
as of now.

Alternates 2 and 3 should not require ity permits since they are on
areas already zoned for quarry and landfill operations. Alternates 2 and
3, being closer to St. Charles Rock Rd., have a higher potential for odor
problems.

Alternate 3 is recommended because the construction time and cost 1is

less than Alternates 1 and 2.

DAVID E. MURRAY



Attachment 3

Solid Waste Disposal Area Operating Permit# 118906



MISSOURI DEPARTMENT OF NATURAL RESOURCES

PO, Box 176 Jefferson City, Missourl 65101

(314) 751-4422

s

7 " i

January 25, 1979

Ms. Catherine Cruse, President
West Lake Landfill, Inc.

Route 1, Box 206

Bridgeton, MO 63042

Dear Ms. Cruse:

Enclosed is the official Solid Waste Disposal. Area Operating
Permit for West Lake Landfill, Inc., which I believe is self-
explanatory. Also enciosed is a copy of the Report of
Approval of Plans and Specifications for Solid Waste Disposal
Area, St. lLouis, Missouri, dated January 18, 1979, which is
made a part of the description and conditions of this permit.

If you have any questions, please advise.

A

Robert M. "Robinson, P.E.
Director
Solid Waste Management Program

RMR: pdi
Enclosures

cc: Mr. Witliam J. McCullough, Vice President
Me. L. E. Trump
- East-West Gateway Coordinifjng Council
St. Louis Regional Office
Mr. Paul Himebaugh, P.E.

ph_P__ Teasda_!e Governor
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REPORT OF APPROVAL OF PLANS AND SPECIFICATIONS
FOR SOLID WASTE DISPOSAL AREA
ST. LOULS, MISSOURL

January 18, 1979

INTRODUCTION

An Application for Operating Permit has been filed with the Missouri Department
of Natural Resources requesting a permit to operate a sanitary landfill desig-.
nated in the application as the West Lake Sanitary Landfill. The application
was filed by Catherine Cruse, President, West Lake Landfiil, Inc. Plans,
specifications and operating procedures for the West Lake Sanitary Landfill,
St. Louis County, Missouri, have been submitted to the Department of Natural
Resources, Solid Waste Management Program, for review and approval by Paul H.
Himebaugh, P.E. These plans, specifications and operating procedures have been
reviewed for compliance with the Missouri Solid Waste Management Law (Sections
260.200 to 260.245, RSMo., Cum. Supp. 1975) and the Missouri Selid Waste Rules
and Regulations. :

BRIEF DESCRIPTION

The proposed sanitary landfill is located in U.S. Survey 131, Township 47 N.,
Range 5 E., St. Louis County, Missouri. The proposed site consists of a total
of approximately 212,59 acres of which approximately 13 acres will be utilized
for the sanitary landfill. The types of was ccepted will consist of
mmicipal solid waste. No hazardous wastes, bulk liquids, semi~solids, sludges

containing free moisture, highly flammable or volatile substances, unexpended
pesticide containers, pesticides, raw animal manure, septic tank pumpings, raw
sewage and industrial process sludges, radioactive materials, and explosives
shall be accepted. The area method of sanitary landfill operation will be -
atilized to fill the open pit limestone quarry where mining is no longer
taking place.

A1l fencing, gates, equipment maintenance buildings, all-weather access roads,
signs, surface-water control devices, operating equipment, standby equipment
and other necessary appurtenances shall be provided as per the approved plans,
specifications and operating procedures,

APPROVAL

The plans, specifications and operating procedures described above have been
examined as to sanitary features of design which might affect the operation

of the solid waste disposal area as a sanitary landfill. Approval of the plans,
specifications and operating procedures is hereby given. This approval is

given with the explicit understanding that the sanitary landfill will be



ST. LOUIS, MISSOURIL
i Page 2

APPROVAL CONT.

developed and operated in compliance with the plans, specifications and operating
procedures, with the Missouri Solid Waste Rules and Regulations, and in
accordance with the Missouri Solid Waste Management Law. This approval is not
to be construed as compliance with any existing local ordinances or zoning '
requirements. The Department of Natural Resources reserves the right to with-
draw the approval of these plans, specifications and operating procedures at
any time that it is found that additional constrxuction or alteration of the
sanitary landfill is necessary to assure compliance with the rules and regu-
lations and to afford adequate protection of the public health.

Racmc P tenbing

Roma P. Jénkins

Environmental Engineer
Technical Services Sectiom
Solid Waste Management Program

REJ:d1l
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Solid Waste Disposal Area Operating Permit# 118909
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' MISSOUR! DEPARTMENT OF NATURAL RESOURCES
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August 21, 1981

(314) 751-324]

Witliam J. McCullough
13570 St. Charies Rock Road
Bridgeton, MO 63044

Dear Mr. McCullough:

Enclosed is your official “Solid Waste Disposal Area Operating
Permit", which I believe is seit-explanatory. Also enclosed is
copy of the "Report of Approval of Plans and Specifications

for Solid Waste Disposal Area, St. Louils County, Missouri®,
dated August 13, 1981, which is made a part of the description
and conditions of this permit.

If you have any questions, please advise.
Sincerely,

/éw&. BRP2 oy b

“é;hn D. Doyle, P. E Chief

Jefferson City, Missour 65102

cc: Fast-MWest Gateway Coordinating Councit
St. Louis Regional Office
Reitz & Jens, Inc.

o

>

o - Technical Services Sect_ic.a':

@ Solid Waste Management Program
%':' _

= JD/bki

L

o _Enclosures

W

&

| P.O. Box 1368

- Chrislopher 5. Bond  Governor - Division of Erwironmental Quality -
- Fred A Lafser Direclor - . Robert J. Schreiber Jr, PE. Director . & .
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£ REPORT OF APPROVAL OF PLANS AND SPECIFICATIONS
A -~ FOR SOLID WASTE DISPOSAL AREA
ST, LOUIS COUNTY, MISSOURI

August 13, 1981

INTRODUCTION

An application for Operating Permit has been filed with the Missouri Department
of Natural Resources requesting a permit to. cperate a sanitary Tandfill desig-
pated <4n the application as the West Lake Landfill, Inc. - 3 acre expansion.
The application was filed by William J. McCutlough, President. Pilahs., speci-
fications and aoperating procedures for the West Lake Landfill, Inc. St. Louis
County, Missouri, have been submitted to the Department of Natural Resources,.

. 501id Waste Management Program, For review and approval by reitz and Sons, Inc.
These plans, specifications and operating procedures have been reviewed for
compliance with the Missouri Solid Waste Managemeni Law {Sections 260.200 to
%60.245, RSMo., Cum. Supp. 1978) and the Missouri Solid Waste Ruies and Regu-

ations.

BRIEF DESCRIPTION

The proposed sanitary 1andfill expansion is 1ocated in U.S. Survey 131, Town-
ship 47N, Range 5, St. Louis County, Missouri. The proposed site consists of
a.total of approximately 3 additional acres of quarry which will be utilized
for sanitary tandfill. Final fill elevations oh the adjacent previcusly
-permitted-(#118906) 6 acre fi1l area have also been revised. The types of
wastes to be accepted will consist of municipal solid wacte and demolition
and construction waste. Approval to dispose of special wastes other than the
wastes listed above {except hazardous waste, explosives or radioactive material}
‘will be considered on 2 case-by-case basis, as provided in 10 CSR 80-3.010 (3).
- The area method of sanitary landfill operation will be utilized. Upon completion
of the landfill, the area will receive final cover, grading and seeding.

| A1l fencing, gates, equipment maintenance buildings, all-weather access roads,
1 signs, surface-water control devices, operating equipment, standby equipment
: and other necessary appurtenances shall be provided as per the approved plans,
specifications and operating procedures.

CONDITION(S)

The following condition(s) avé an integral part of the permit. Compliance
. with these condition(s) shall, in part, determine compliance with.the permit.

An eight foot wide clay liner is to be installed along the vertical rock
. faces of the northeast and southeast sides of the quarry pit. Records
- substantiating liner construyction and instaliation shall be kept.

. i¥;1,

Prior to use of the quarry pit for tandfilling, the accumulated leachate
- in the pit shall be completely pumped out to the temporary holding lagoon
- which has been constructed southwest of the guarry property. After the




leachate has been pumped out of the pit, 10 feet of quarry run limestone
wiltt be placed in the pit bottom. This layer will be covered by a 4 to 10
foot thick earth blanket. A collection well in the pit will be installed
in conjunction with the installation of the quarry run limestone and earth
blanket layers. The collection well in the new pit shall be used to pump
leachate out of the pit to the Jeachate treatment plant such that the
Teachate level never rises above 8 feet from the pit bottom. Leachate
Tevel is to be maintained at least two feel below the top of the 10 foot
thick quarry run gravel layer in the pit bottom or no more than 8 foot
deep. The collection well and pump to the west of the rock wall separating
the old and new landfill pits shall be operated such that leachate is
maintained at the Towest practicable level. :

3. If decomposition gases migrate from or cause odor prcblems in the
environs of the landfill, an active gas collection system shall be installed
into the 1andfill upon completion of filling of this new area. The present
gas collection and burning system shall be maintained in operating condition
and run continuously until such time. as it is replaced by a different system.

APPROVAL

The plans, specifications and operating procedures described above have been
examined as to sanitary features of design which might affect the operation of”
the solid waste disposal area as a sanitary landfill. Approval of the plans,
specifications and operating procedures is hereby given. This approval is
given with the explicit understanding that the sanitary landfill will be developed
and operated in compliance with the plans, specifications and operating procedures
with the condition{s}:of the permit, with the Missouri Solid Waste Rules and
Reguiations, and in accordance with the Missouri Solid Waste Management Law.
This approval is net to be construed as compliance with any existing Tocal
ordinances or zoning requirements. The Department of Natural Resources reserves
the right to withdraw the approval of these plans, specifications and operating
 procedures at any time that it is found that additional construction or alter-
. ‘ation of the sanitary landfill is necessary 1o assure compliance with the rules
and regulations and to afford adequate protection to the public health.

Mo 5. 200

Thomas B. Ellis
Environmental Engineer _
Solid Waste Management Program

V‘TBE/bki
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Attachment 5

1981 drawing entitled “West Lake Landfill, Inc. Topographical Map” prepared by Reitz &

Jens, Inc.
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Attachment 6

Groundwater Elevations Drawing prepared by Reitz & Jens, Inc.
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Attachment 7

Groundwater Elevations Table prepared by Reitz & Jens, Inc.



WESTLAKE LANDFILL

Groundwater BElevations

Monitoring Top of Pipe Surface

Well Elevation Elevation 11/16/79 9/5/80 3/17/81 12/10/81 3/25/82 B8/20/82
1 456.44 (ground level) dry - - - -
2 449.7 447.7 dry - - - -

3 442.33 - dry - - - -
34 478.4 475.1 430.7 428.2 427.4 430.9 433.9 -
35 475.1 471.9 430.6 429.6 427.1 431.1 433.4 442.2
36 471.0 470.0 dry dry dry 432,0 432.7 448,72
37 459.9 458.8 dry dry dry 434.1 438.7 435.3
374 477.5 474. 4 430.5 429.,5 427.0 430.5 432.6 432.2
38 462.6 458, 9 432.4 431.1 430.6 430.6 418.6 435.1
39 465.4 462.7 430.6 429.4 426.9 428.9 424.5 435.0
40 480.5 477.4 430.3 429.5 427.0 429,5 432.7 431.2
41 485.5 431.2 429.2 426, 5% - -

Collection Well

A 48" RCP  429.1 - 343.1 - 396.4 out of service

B 48" RCP  490.7 - 440.2 - 364.7 459.7 -

c 24" RCP  476.0 471.0 447.0 - 447.7 459.2 -

D 24" RCP  506.2 459,2 -

E 12" PVC 378.0

*Insufficient water for sampling.

REITZ & JENS, INC.
Novembeyr 1979



Attachment 8

Solid Waste Disposal Area Operating Permit# 118912
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Caprerte?

FiroJERICK A. BRIINNER

Dirgcror

_ STATE OF MISSOUR
DEPARTMENT OFNATURAL

OFFICE OF THE DIRECTOR

. 1915 Southsgidge Drive
B P.O. Box 176
jefierson City, Missourd 65102
Telephone 314.751-4422

CERTI F'IEQ'MTM%&%@&&‘O

November 18, 1985

M. William MeCullough, President
vest Lake Landfill, Inc.

13570 St. Charles Rock Road
Bridgeton, M0 63044

Dear Mr. McCulloughs

RESOURCES

RE: Solid Waste Disposal Area Operating Permit #118912f

An Application for Operating permit has been filed with

Drivision of Encrgy
Dhvision of Envircauneneal Crallcy
Diviston of Geology and Land Sunvey
Pivision of Mamagement Sorvices
Division of Parks and
Histonc Prescrvation

Sutoe““‘-é"f .
\v 2 A0V v 1o

the Hissouri

Dapartment of Natural Resources requesting a permit ©O operate a sanitary
landlfill designated In the application as the West Lake Landfill, Inc.

Sanitary Landfill.

and submitted to the Department of Matural Resources
The application includes engineering plans,
operating procedures and subsequent correspondence or ame
The application has been prepared by Burns &

mpliance with the

approval.

subject facility.
FcDonnell.

The applicstion has been reviewed for co

The application was filed by West Lake Landfill, Inc.

for review and

and specifications,
ndmenta {or the

Missouri Solid Waste Management Law {Section 260.200 to 260.2u5, RSMo,
1978) and the Missouri Solid Waste Management Rules and Regulationg.

In accordance with Section 260.205, pParagraph 2, RS, 1978, the Missouri
Department of Natural Resources hereby approves the application and i{zsues
Pernit Number 118912 to West Lake Landfill, Inc. for the operation of a
solid waste disposal ares set forth in the application as the Weat lake

Landfill, Inc. Sanitary Landfill.
specifications and operating procedures aubmitted
permit is issued for a period of ten (10) vears.

midnight on November 18,

expiration date.

“This permit app
of land of approximately 52 acres, as described by the engi
to the department.
This permit expires at
pplication for a permit
tha before the

1995, unless & complete 2
is submitted to the Waste Management Program at least {2 mon
1f an appllication for a permit is made prior to
November 18, 1994, then this permit and its condit

l1ies only to that wract
neering plans,

This

ions remain in elflect

b



3.

Have available phone numbers of MDNR regional and central office
contact people and a hazardous waste management consultant who can
be contacted concerning specific wastes.

Attend a minimum of one seminar or conference emphasizing hazardous
waste issues every two years.

The spotter will:

1.

Maintain a list of special wastes that MDNR has authorized the land-
fill to accept including information on generator, type of waste and
hauler. .

Receive a minimum of ome hour of training per quarter concerning
hazardous waste identification and recognition. This training will
be done by the landfill manager or a gualified hazardous waste
management consultant.
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e

until the effective date of a new permit, oF effective date of denial of
the application for a new permit. The department shall review this permit
apphoximately five (5) years after the date of issuance to determine the
compl jance status of the landfill and shall modify the permit s necessary
o amsure that the facility continues to comply with applicable
requiremsnts of the provisions of Sections 260.200 o 260 .2u5 RSMo and the
rules and regulations adopted thereunder.

The {inal approved engineering plansg, specifications and operating
procedures described below are attached hereoh and made an official part
of this pernits

1. The completed Application for Operating pPermit form, dated
saptember 25, 1984, designating vest Lake tandfill, Inc. as both the
owner and pperator of the facillity. .

2. ‘The engineering report entitled Perm t Applicatl
or W ari1l. inc. sanitary Land

rines i
£iil Exypapnsion.
Joiwt prepared by Burns 5. Mchonnell; recelived

3, ‘The operations

Fa ) RN _..‘*_‘.l-. * g etivg
Donnell; received July 5, 1985.

u, Pilan Sheets entitled Yeat lLaoke tandfill., Inc. Sapnltacy Landfill.
pridpets Missourl 1984 prepared by Burns & McDonnell s jncluding:
drawing 1. revision 13 drawing 2, revision 13 and drawings 3 through

5 (no revisions).

) i 1)

5. Letter dated September 25, 1985, to M. Thomas R. Gredell, pP.E. [rom
M. Robert M. Robinson, P.E. (including attachments) providing
additional details of the 1andfill design and operation.

6. Document entitled Part. JV. Pogt Closure Plans received
October 3, 1985; replaced the section of the engineering report
entitled Part 1V, Post Clogsure Plan.

7. Letter dated October 1, 1985, to Mr. William MeCullough from
Mr . Robert . Robinson, P.E. (including attachmentsa), recelved
October 3, 1989, providing details of the Hazardous Waste Contingency
plan and the Haate Disposal Monitoring Plan.

8. Letter dated March 1H, 1985, to M. Thomas R. Credell, P.E. from
M. Robert H. Robinson, P.E. providing additional details of the
landfill design and operation. :
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9. Report entitled Spring Crouting Summary, Hest Lake LahdCill. Inc.
Bridegeten, Hizsouri, received April 30, 1985; prepared by xilling
Service Company; dated February 135, 1985, through April 18, 1985.

10.” Report entitled Soripng Grouting SUMTALY. Crout Curtain #2. Weat Lake
Tandfill, Inc. Bridgeton. Miasouri., received October 3, 1985; prepared
by Drilling Service Company; dated May 23, 1985, through August 2, 1985.

11. Letter dated July 5, 1985, to M. John 0. [oyle, P.E, from M. Robert H.
Robinson, P.E. providing additionai information concerning the grouting
reports.

12. Report entitled wdrogeologic Investigation, West take Landfill.
Preliminary Phase Remort, danuary, 1985; prepared by Burns & McDonnell;
received March 18, 1985. -

13. Repori entitled Interim Report on the Proposed (Groupdwat g 1in
am {or the Primary rhase of the Hydrogeologic Investigatio at
Take Landfil), St. Louls County, “issouri. October 1985; received
October 8, 1985.

Approval of the application and issuance of this permit is given with the
explicit understanding that the sanitary landfill will be developed and
operated in compl iance with the approved plans, specifications and operating
procedures, with the conditions of the permit, with the Missouri Solid Vaste
Rules and Regulations, and in accordance with the Missouri Solld Waste
Management Law. This permit is not to be construed as compl lance with any
existing local ardinances or soning requirements. This permit for operation
of a solid waste disrosal area iz issued only to the person named in the
application and shall not be transferable.

Conditiong

The following conditions are an integral part of the permit. Compliance with
these conditions shall, in part, determine compliance with the permit.

i. Thig permit, Salid Waste Disposal Area Operating Permit #118912,
encompasges the propesed expansion area and additional solid waste fill
by West Lake Landfill, Inc. over the disposal areas permitted under-

solid Waste Disposal Area Operating Permit HNumbers 118906 and 118909
jgsued o West Lake Landfill, Inc. This document syupersedes and
replaces the previous permits and permit documenis.

2. Yest Lake Landfill, Inc. shall establish and maintain an escrow fund for
the purpase of providing post-closure care and maintenance of the
jandfill. The amount and manner of maintaining this fund shall be as

described in the approved permit documents.
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A. Fifty percent of the [irat yearly cost of this fund shall be
deposited in this fund prior to acceptance of =olid waste.

8. The existence and maintenance of this rund shall be verified w0
the department DY the permitiee prior Lo acceptance of solid
waste. Ihe maintenance of this fund shall be yerified to the
departmant apnually prior o the anniversary date of establ lshment
of the fund, in writing, by the fipancial inatitution wherein this
fund is deposited. ' '

An environmental assesement of the entire 1andrill site shall be
initiated by West Lake Land{ill, inc. or any syccessoer or agsign
("hereinafter vest Lake"} imnediately after the issuance of this
permit. This assessment, including hydrogeologic investigation, shall
pe completed bY November, 1986, and shall be used as the basis [or.the
development of a monitoring program and feasibility gtudy to assess
necessary remedial action. The conclusions of the feasibility study
shall be submitted to the department within two years after the
jgsuance of this permit. Implenﬁntation of necessary remedial action
will be undertaken by West Lake in accordance yith reasonable design
and construction ascheduling. Additional groundwater monitoring
requirements will be required, based on review of the hydrozeoloeic
investigation and feasibility study .

Initial training of the waste inspector (spotter) shall be provided S0
that he/she is able to adequately perform the duties as described in
the permit documents. At 2 minimum, the initial rraining for this
employee shall include:

K”‘. Familiarization with 10 oSy 80-3.010(3), solid vaste excluded.

B. 1dentification and recognition of unacceptable wastes, as
described in 10 CSR 8O-3.010(3).

c. Familiarization with the necessary procedures to obtain approval
of special waste disposal requests.

n. Provision of a list of all special wastes approved for disposal by
the department.

intermediate cover is not required until the £i11 iz above the quarry
rim, 238 proposed in the approved permit documents.

Leachate and sludge {rom leachate treatm=ni shall be collected,
treated and disposed of as per the approved permit documants.

A. Lleachate shall be treated and disposed of ip accordance with all
applicable water quality laws, rules, regulations, and policies as

enforced by the Water Pollution Control Program, Missouri
Departmant of Natural Resources.
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B.

‘Yest Lake Landfill, Inc. shall two times a year test the leachate

and leachate treatment sludge for hazardous waste characteristics

pursuant to 10 CSR 25.-4,010 (2 through S) and submit the resultis it
of such tests within sixty days to Missouri Department of Natural [ .omastt
Resources. If hazardous wastes are detected in the leachate or

sludge West Lake Landf'ill, Inc. ahall implement proper handling of /

asuch hazardous wastes in sccordance with the Missouri Hazardous

Waste Menagement law, Rules and Regulations. —_—
Sjudge [rom the on-site leachate treatment system is acceptable

for dlsposal at the landfill, unless tested to be & characteristic
hazardous waste as per condition 6B. '

Static leachate levels in the collestion sumps in the unfilled
arez of the quarry, as shown in the approved permit documants, .
will be maintained at a level less than 30 feet above the base of .
the sump. The leachate level shall be checked monthly, recorded
and made available upon depariment request.

Static leachate levels in the previously filled areas of the
quarry, as shown on the approved permit documents, shall be
maintained at a level less than 50 feet above the base of the
sump. The leachate level shall be checked monthly, recorded and
made available upon department request.

Groundwater monitoring shall be required as per the attached
document entitled Monitoring Progrem for e Jest Lake Land{ill,
Tne. Sanitary Landfill, The wells shall be sampled within 30 days
of issuance of the permit. Ihe first sample will be used &8s 3
background sample and should be analyzed for the extended list of
paraneters, as if it were an annual analysis.

Three groundwater monitoring wells have been installed in the area
of the grout curtain in the northeast corner of the large quarry.
Two wells were installed during the placement of the {nitial grout
curtain and were designated as groundwater monitoring wells (GWMW)
#4/7111 and (GUMW) #14/II1 in the application for operating

permit. The third well was {nstalled during the placement of

grout curtain #£2 and was designated as groundwater monitoring well
(CWMW) #1771V in the application for operating permit. The water
jevel in these wells shall be monitored monthly, recorded, and
made available upon department request.

All three wells will be monlitored, unless the department is
requested to reevaluate the monitoring program. I requested and
approved, one or more of the wells can be eliminated from the
sampling program if hydraulic communication between the wells ia

- verified.
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10.

itl.

12.

13.

‘5; "Additional sampling points may be added to the monltoring program

depending on the results of the hydrogeologic investigation (See
Condition #4). '

The following previously approved special wastesa are approved [or
disposal under permit #115912:

A. Fly ash derived from a ecoal burning industrial boiler, generated
by McDonnell Douglas Corporation; 40O tons per month; approved
November 1, 1984.

B. Incinerator ash derived from municipal refuse incineration,
generated by Mclonnell Douglas Corporation; 800 cublc yards per
month; approved November 1, 1984.

A special waste disposal request will have to be submitted to, and
approved by, the Waste Management program prior to accepting any other
special waste as per 10 CSR 80-3.010(3).

Each elght inch 1ift of the twelve foot wide pad in the northeast
corner should be tested for soil density to confirm that a minimum
compaction of 90% of the standard proctor density is obtained.

.Al1 surface water discharges shall be made in accordance with all

applicable water quality laws, rules, regulations and policles as
enforced by the Water Pollution Control Program, Missouri Department
of MNatural Resources.

Methane gas shall be vented or burned in accordance with all
applicable air quality laws, rules, regulations, and policies as
enforced by the appropriate air pollution control regulatory agency.

Department review and approval of any plamned final use is required
prior to implementing a designated, commercial, final use of the site.

Within six months of the date of jssuance of the permit, Two coples of
a final, comprehensive engineering report =hall be submitted to the
Vaste Management Program. This report shall incorporate all present
design and operating information into one reference manual detailing
the {inal approved plans and specifications for the deaign and
operation of the proposed sanitary landfill. This report shall
incorporate all information required by regulation, eliminate all
contradictory information, and include all revisions and additiconz to
the original application for operating permit, as approved.

c tio

The proposed sanitary 1andfill is located in U.S. Survey 131, Township 46

North, Range S5 East, St. Louis County, Migsouri. The proposed ajte
consists of B8 total of approximately 214 acres of which approximately
A
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52 acres will be utilized for the sanitary landfill. The types of wastes
to be accepted will consist of municipal solid waste, bulky waste, dead
animals, demolition and construction waste, and brush and untreated wood
waste. Approval to dispose of special wastes other than the wastes listed
above {except hazardous waste=, explogives, or radioactive material} will
be considered on a case-by-case basis, as provided in 10 CSR B80-3.010(3).
The area method of sanitary landflll) operation will be utilized. The [ill
heights and area locations are to be completed as shown on the approved
engineering plans and specifications and maintenance of the area shall be
provided in accordance with the post-closure maintenance plan. Upon
completion of the landfill, it will be used [or as yet undesignated
commercial operations.

All fencing, gates, equipment, maintenance buildings, all-weather access
roads, signs, surface-water control devices, operating equipment, standby
equipment and other necessary appurtenances shall be provided as per the
final approved plans, specifications and operating procedures. The plans,
specifications and operating procedures deacribed above have been examined
as to sanitary features of design which might affect the operation of the
golid waste dispesal area as 2 sanitary landfill.

Modification and Termination of Permit

The department reserves the right to reveke or modify this permit alter due
notice:

1.

6.

If it is found that the holder of the permit is in violation of the
Missouri Solid Waste Management Law, or the Missouri S0lid Waste
Management Rules and Regulations;

For failure to operate in accordance with the approved plans,
specifications and operating procedures;

For creating a public nuisance, health hazard or causing environmental
pollution;

For fallure to comply with any and all conditions of the permit, as
described herein; ‘

if it i=s found that additional construction or alteration of the solid
waste disposal area is necessary to comply with any and all rules and
regulations promulgated in accordance with the Missouri Solid Waste
Management Law;

If it is determined a facility has not been operated for a period of
one year.,

This permit shall become void after notice to the department by the person
named in the permit that said person has discontinued operation of the

disposal area.
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Upsn initiation of operation at your land(ill, you will have indicated your
acknowledgement and acceptance of this permit and conditions of the

permit. If you have any questions, please contact the Waste Management
Program at (314) 751-3241 or P. 0. Box 176, Jefferson City, F3 65102,

Frederick - nner, Ph.D., P.E.
Director
FAB:mpl )

cct: East-Hest GatewayARegional Planning Comnission
Mr. Robert M. Robinson, P.E.

bee:  St. Louils Regilonal Office
Department of Natural Resources
Division of Environmental Quality
—_ Waste Management Program
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1985 drawing entitled “West Lake Landfill, Inc. Sanitary Landfill Expansion, Original
Contours and Initial Construction” prepared by Burns & McDonnell
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Attachment 10

1996 drawing entitled “Leachate Collection System & Details” prepared by Midwest

Environmental Consultants
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Attachment 11

1993 drawings entitled “Gas Collection System Bridgeton Sanitary Landfill” prepared by
Waste Energy Technology
























Attachment 12

1998 drawings entitled “Bridgeton Landfill, LLC Landfill Gas Recovery System and Leachate
Forcemain” prepared by Midwest Environmental Consultants
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Attachment 13

1991 Leachate Sump Measurements and Analytical Data report prepared by

Environmental Analysis, Inc.



Environmental Analysis, Inc.

3278 N Lindbergh Blvd - Florissant, MG 83033 » 314.921.4488

Mr. Joseph Trunko /64}/

Missouri Dept. of Natural Resources
10805 Sunset Office Drive

Suite 100

St. Louis, MO 63127-107

Dear Mr. Trunko,
Enclosed are the environmental monitoring reports listed below.
1. Laidlaw - Bridgeton Landfill, Bridgeton, MO
* Treated leachate Laboratory Report (October, 1991)

* Leachate Sump Liquid Level Report to St. Louis County Public Health
(October, 1991)

If you have any questions concerning any of the information enclosed, please call me
at (314) 921-4488.

Respectfully submitted,

e

Project Manager

cc: Randy Anderson

CAnalytical Chemistry = Research » Field Studies



Environmental Analysis, Inc.

9278 N. Lindbergh Blvd. - Florissant, MO 63033 - 314-921-4488

November 12, 1991

Mr. Brad Bomanz

Waste Management Section

St. Louis County Dept. of Public Health
801 S. Brentwood Blvd.

Clayton, MO 63105

Dear Mr. Bomanz:

The following measurements were made on the leachate sumps at the Laidlaw-Bridgeton
Landfill in October, 1991

SUMP DESIGNATION DEPTH OF LIQUID, FT
K 100 24.41
K123 271.32
K 124 DRY
K125 19.29
K 128 . 19.46

If you have any questions concerning this information, please call me at 921-4488.
Respectfully submitted,

Ki‘;‘ Ig (’/7/‘%"“""
Qﬁ' Bergmann

Project Manager

ce: Randy Anderson (Laidlaw)
William Reed (Laidlaw)
Dennis Wike (Laidlaw)
Joseph Trunko (MoDNR)

Analytical Chemistry » Haesearch = Field Studies



Environmental Analysis, Inc.

3278 N. Lindbergh Bivd. - Florissant, MO 63033 - 314-621-4488

November 12, 1991

Mr. John Lodderhose

St. Louis Metropolitan Sewer District
#10 East Grand

St. Louis, MO 63147

Dear Mr, Lodderhose:

The enclosed laboratory report represents the analysis of treated leachate from the
Laidlaw-Bridgeton Landfill. This report is for the sample collected in October, 1991. If you
have any questions, please contact me at (314) 921-4488.

Respectfully submitted,

Jirh Bergmann
Project Manager

ce: Randy Anderson (Laidlaw)
William Reed (Laidlaw)
Dennis Wike (Laidlaw)

Analytical Chemistry « Reseaich » Ficld Sludies



Environmental Analysis, Inc.

1978 N. Lindbergh Blvd. - Florissant, MO 83033 - 314-921-4488

PAGE NO : 1
MR. RANDY ANDERSON REPORT NO : 45932 ..
LAIDLAW WASTE SYSTEM patE : 11/08/91
BRIDGETON LANDFILL P.0. No. : ~U546IT

13570 87. CHARLES ROCK RD
BRIDGETON MO 63044

REPORT OF ANALYSIS
SUBJECT : Analysis of water and/or wastewater samples in acc

ordance with Standard Methods for the Examination
of Water and Wastewater, 17th Edition, 1989; where

applicable.
LOG NUMBER SAMPLE DESCRIPTION
1316813 TRTD LEACH 10/25/91cC

RESULTS OF ANALYSIS APPEAR ON FOLLOWING PAGES

e

Anatytical Chemistry » Research ¢ Field Studies




Environmental Analysis, Inc.

3278 N. Lindbergh Bivd, - Florissant, MO 63033 - 314-921-4488

PAGE RO : 2
LAIDLAW WASTE SYSTEM REPORT NO : 45932
DATE : 11/08/91
RESULTS OF ANALYSIS
LOG SAMPLE TEST RESULTS OF UNITS OF

NUMBER DESCRIPTION NAME ANARLYSIS EXPRESSION

1316513 TRTD LEACH 10/25/9%9ic Arsenic <0.005 mg As/l
Barium 0,456 mg Ba/fl
B.0.D. (5-day) 121 mg/L
Cadmium <0.005 mg Ccd/1
C.0.D. 382 mg/l
Chromium <0.010 mg Cr/l
Copper 0.005 mg Cu/li
Iron 2.01 mg Fe/l
Mercury <0,.0002 mg Hg/l
Nickel <0.08 mg Ni/l
TL.ead (GTF) 0.006 mg Pb/l
pH Value 7.79 pPH Unit
Selenium <0.005 mg 8e/fl
Temperature 17 deg. C
Technlcian Charges 6 man~hrs
Zinc 0.123 mg Zn/l

AnéwncaICheﬁnswyv Rasearch » Field Studies



Environmental Analysis, Inc.

4278 N. Lindbergh Bivd. - Florissant, MO 63033 » 314-921-4488

METHOD NUMBERS AND DETECTION LIMITS

TEST METHOD NUMBER DETECTION LIMITS
Arsenic SM17-3113B 0.005 mg/l
Barium SM17-3120B 0.005 mg/l
B.0.D. 5M17~5210B 2.0 mg/1l
Cadmium SM17-3120B 0.005 mg/l
C.0.D. SM17-5220D 2.0 mg/1
Chromium 8M17-~3120B 0.010 mg/l
Copper 8M17-3120B 0.005 mg/l
Iron SM17-3120B 0.05 mog/l
Mercury SM17-3112B 0.0002 mg/l1
Nickel SM17-3120B 0.05 mg/l
Lead (GTF) 8M17-3113B 0.005 mg/l
pH SM17-4500~H+-B 0.01 ph Unit
Selenium SM17-3113B 0.005 mg/l
Zinc SM17-3120B 0.005 mg/l
SM17:

Analysis of water and/or wastewater samples 1in accordance
Standard Methods for the Examination of Water and Wastewater, 17th

Edition, 1989; where applicable.

Analyticai Chemistry ¢ Research « Field Studies
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Environmental Analysis, Inc.

3278 N. Lindbergh Bivd. - Florissant, MO 63033 -

SAMPLE CHAIN-OF-CUSTODY RECORD

314-921-4488

Client Name [aidlaw Waste Systems Bottie Preservative Tests Requested
Address Bridgeton Landfill i/2 pt. Plast. H2504, Cool 0D
13570 St. Charles Rock Rd. Pt. Plast. HNO3 Metals
Bridgeton, MO 63044 Qt. Plast. Cool to 4 C pH, BOD
Contact Mr. Randy Anderson
Telephone 31l 7J39-1919
S ample ldentification TRTD LEACH
z
[yate/Time Collected S 2 =G ) e d
Sample Type Treated LeaChate
e 4 z . 7
Collected By (Signature) S d@ A 3 Total Bottles
LABORATORY RECORD
Lab #1 - Environmental Analysis, Inc. Laboratory Log Number IRAG T LS
&ample Received By (signature) Date/Time £&~2 5~ 57// Yl
Analyses Analyzed By Date/Time Analyses Analyzed By Date/Time
Petrformed . (signature) Analyzed Performed {signature) Analyzed
A S aF Lo
N ERa A N (/)
?m,(ﬁ,fk}s,&gﬁiﬁu 7 0o / "o 30 3107
Coe%-qy 0483
4 /__ - i:jg
% 5 ﬁ: ; %% G- Ay %
El - Ch )q{ﬁ
(3 m“> “\zﬁ”(\& @mb,\» A \\) e 37 - v
/ LY

-y

REPO /OF ANALYSIS
i.ab #1: Report No. Y5934 Date: ///

Signature:
Title:

Analytical Chemistry » Hesearch © Field Studies




Environmental Analysis, Inc.

3278 N. Lindbergh Bivd. - Florissant, MO 63033 314-921-4488

INVOICE NO 32
DATE 11/08/91
CUSTOMER P.O. : Ko_u ae
BILIL, TO: REPORT TO:
LAIDLAW WASTE SYSTEM LAIDLAW WASTE sySfrEM“1b
BRIDGETON LANDFILL BRIDGETON LANDEFILL x/
13570 ST. CHARLES ROCK RD 13570 ST. CHARLES Rocxwﬁn
BRIDGETON MO 63044 BRIDGETON MO 63044 !

MR. RANDY ANDERSON ) MR. RANDY ANDERSON

Date Sent 11/08/%91 Sent VIA U. S. MAIL Terms
Quantity Description Unit Price
1 Arsenic 15.05 15.05
1 Barium 15.05 15.08
1 B.0.D. (5-day) 21.78 21.78
1 Cadmium 15.08 15.05
1 C.0.D. 9.90 9.90
1 Chromium 7.13 7.13
1 Copper : 7,13 7.13
1 Iron 7.13 7.13
1 Mercury 15.05 15.05
1 Nickel 7.13 7.13
1 Lead (GTF) 15.05 15.05
1 pH Value =~ 3.96 3.96
1 Selenium 15.05 15.085
1 Temperature 3.96 3.96
& Technician Charges 33.00 198.00
1 Zinc 7.13 7.13
Thank You TOTAL==>> 363.55

f‘)—n un.“gq

Analylical Chemistry » Reseaich « Freld Studies



Attachment 14

1992 drawing entitled “Gas Collection System Plan” prepared by Laidlaw Technologies,

Inc.
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