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PURPOSE

EA Engineering, Science, and Technology, Inc., PBC (EA) prepared this Technical Memorandum to
summarize the findings of the drainage analysis of the existing conditions at the Gude Landfill (the
Landfill). The Maryland Department of the Environment (MDE) provided Montgomery County (the
County) Department of Environmental Protection — Division of Solid Waste Services (DEP/DSWS) with
a formal deficiency letter dated 22 April 2015, which outlined items that were to be addressed in the
revised Assessment of Corrective Measures (ACM), including an engineering evaluation of drainage and
infiltration at the Landfill. EA has obtained updated topographic survey information (aerial performed in
April 2015 and supplemental field work in November 2015) to supplement previously obtained existing
conditions information for the site to analyze current drainage conditions.

BACKGROUND

The County DEP/DSWS was directed by MDE to conduct a Nature and Extent Study (NES) of
environmental impacts in the vicinity of and potentially resulting from the Landfill. The 2010 NES and
the 2011 NES Amendment No. 1 that were prepared by the County and accepted by MDE described the
nature and extent of impacts to environmental media and regulatory exceedances that have been identified
during ongoing environmental monitoring at the Landfill. The NES also included a review of the site
topography, stormwater infrastructure, and improvements to the Landfill’s cover system and drainage
network through 2011. The review concluded that the Landfill’s topography and existing stormwater
drainage structures minimized standing water (e.g., ponding) and infiltration into the waste mass.
Following acceptance of the NES by MDE, an ACM was prepared and submitted in January 2014 to
MDE. The ACM discussed findings of the NES and NES Amendment No. 1, but did not include an
updated evaluation of site conditions. In a formal deficiency letter dated 22 April 2015, MDE requested
an engineering evaluation of drainage and infiltration at the Landfill be performed as a revision to the
ACM report.

STORMWATER ENGINEERING EVALUATION

EA utilized an updated topographic survey obtained by EA’s subcontractor, Wallace Montgomery. The
topographic survey was obtained using photogrammetric methods in April 2015 and is supplemented by a
field run survey performed in November 2015. The 2015 survey information was also supplemented with
prior survey information obtained by C.C. Johnson & Malhotra, P.C. in October 2009. The updated
survey is shown in Figure 1 and Figure 2. The 2015 survey information was utilized by EA to perform a
review of the current elevations of the landfill and an assessment on positive drainage throughout the site.
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In addition, EA utilized the design drawings prepared by SCS Engineers (SCS) titled “Gude Landfill Post
Closure Engineering Design and Management Tasks,” dated 1992.

As part of the NES, EA performed a condition assessment of the existing site stormwater management
infrastructure. As part of the condition assessment, EA created a pre-inspection inventory list of existing
site stormwater management infrastructure, which identified more than ninety (90) stormwater
management devices from the SCS documents. The inventory included swales, berms, inlet structures,
outlet structures, culverts, detention ponds, and sediment basins. During the November 2015 field survey,
updated stormwater management infrastructure elevations were obtained. EA utilized this information in
addition to the 2015 topographic survey information for hydrologic and hydraulic analysis.

Positive Drainage Review

EA performed a comparison between the 2015 topography and the previously obtained 2009 topography.
Since 2009, the Landfill has been subject to approximately one (1) to two (2) feet of settlement, with
more or less in localized areas, and is shown in Figure 5. As a result of the settlement, there are currently
twenty-six (26) localized low points where positive surface drainage is not maintained. These locations
are shown in Figure 4 and listed in Table 1 with coordinate values in Maryland State Plane, North
American Datum 1983 (NAD 83). The total area of these twenty-six (26) locations is approximately
eighteen thousand six hundred sixty-two (18,662) square feet (SF).

Table 1
Low Point ID Northing (NAD 83) Easting (NAD 83) Area (SF)

LP-1 524,594 1,271,532 155
LP-2 524,658 1,271,732 1502
LP-3 524,730 1,272,079 984
LP-4 524,962 1,272,111 1820
LP-5 525,115 1,272,200 194
LP-6 524,726 1,272,285 1240
LP-7 525,166 1,272,541 2783
LP-8 525,307 1,272,731 403
LP-9 525,367 1,272,739 1463
LP-10 525,356 1,272,928 111
LP-11 525,166 1,273,255 1142
LP-12 525,041 1,272,987 96

LP-13 524,768 1,273,106 625
LP-14 524,627 1,273,057 24

LP-15 524,561 1,272,816 1401
LP-16 524,444 1,271,910 300
LP-17 524,496 1,273,238 82

LP-18 524,847 1,273,476 383
LP-19 524,542 1,273,716 1212
LP-20 524,450 1,273,775 41
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LP-21 524,781 1,274,113 551
LP-22 524,879 1,274,509 457
LP-23 523,992 1,273,340 291
LP-24 523,919 1,273,441 603
LP-25 524595 1272650 728
LP-26 524813 1272917 71

Based on the 2015 survey information, the majority of the storm drain network has settled at
approximately the same rate as the surrounding grade. However, the storm drain pipe A6 to A4 has
experienced differential settlement which has now resulted in the pipe having a negative slope.

Drainage Map

EA developed a drainage area map (Figure 3) indicating drainage area boundaries to stormwater
management infrastructure based upon the 2015 topographic survey and field run information. These
boundaries indicate the catchment areas and flow directions for surface runoff from the cap. The drainage
area boundaries were delineated based upon the updated contours and surface features collected in the
2015 survey. Boundaries were truncated at the property boundary or were terminated where no
topography was collected. In other circumstances where contours did not clearly define a drainage
feature, such as a ditch or graded bench, a boundary was interpreted based upon features shown in the
design drawings entitled “Gude Landfill Post Closure Engineering Design and Management Tasks”
prepared by SCS Engineers and dated 22 June 1992. Some drainage areas on the cap are captured and
conveyed by storm drains that then discharge further downgradient at the Landfill perimeter or into
another drainage area.

EA utilized HydroCAD (version 10) to prepare a hydrologic and hydraulic analysis on the runoff to storm
drain structures. Peak discharges to structures and pipe capacities were determined. No pond or basin
routing was performed. Based on MDE requirements, the design rainfall event analyzed was the twenty-
five (25) year, twenty-four (24) hour storm event (six and two one-hundredths [6.02] inches). For the
purposes of preparing the hydrologic model, it was assumed all soils would respond to runoff similar to
an HSG D. This assumption is supported by the double ring infiltration analysis by Soil and Land Use
Technology, Inc., which is included in the revised ACM. The drainage areas received by storm drain
structures ranged from six one-hundredths (0.06) acres to eleven and ninety one-hundredths (11.90) acres.
For the largest drainage area (eleven and ninety one-hundredths [11.90] acres) and a twenty-five (25)
year, twenty-four (24) hour event, the maximum peak discharge rate was fifty-four and one-tenth (54.1)
cubic feet per second (cfs) with a controlling discharge rate from the storm drain of approximately fifty-
three and two-tenths (53.2) cfs. As a result, temporary ponding will occur at several structures during the
rain event until such time the storm drain can convey the runoff. While the received peak discharge rate
is greater than that which the storm drain can handle, the calculations show that any ponded water at the
inlet will be fully conveyed within twenty-four (24) hours of the twenty-five (25) year rainfall event. For
more frequent storms (e.g., one [1] and two [2] year events), the system will either convey the peak
discharge rates during the storm event or convey the runoff in a shorter duration.
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Stormwater Data Gaps

EA’s subcontractor, Wallace Montgomery, was not able to locate several structures, likely due to
vegetation. It is our understanding that structures were not removed since the 2009 survey and EA’s 2009
field review of stormwater structures. For the purposes of the drainage area and positive drainage
assessment, EA utilized the previously obtained information to supplement the 2015 survey data.

Recommendations

Since 1984 the County DEP/DSWS has maintained a landfill maintenance contract to perform site repairs
to the Landfill, which is required to correct surface depressions and the resulting ponding of water. Based
on the analysis performed above, all localized low points should be filled with low permeability material
to an elevation such that positive drainage and a smooth transition with surrounding grade is restored.
These areas should be stabilized immediately to minimize erosion. Should it be determined necessary in
the field, a pilot channel or minor swale could to be constructed to assist in conveying flow to the nearest
storm drain structure. These areas subject to fill should be assessed at least annually in the spring to
determine if additional differential settlement has occurred. If additional settlement is observed,
additional fill will be warranted.

Structures A6 and A4, as well as the eighteen (18) inch high-density polyethylene pipe, have settled such
that the pipe does not provide a positive slope for drainage. The structures and pipe should be removed
and replaced back to the original design slope as well as minimum surface cover. These two structures
should be assessed at least annually (e.g., spring) to determine if additional differential settlement has
occurred, and if so assess potential solutions. In addition, the County should continue to perform a
semiannual inspection of the visible structures to determine if debris or other impediments may be present
to dampen the conveyance of runoff through the storm drain.

A significant number of the existing surface features currently are experiencing heavy vegetative growth.
It is recommended that vegetation be trimmed back in and around all inlets and outfall locations. Any
woody vegetation present in outfalls or ponds should be removed. Vegetation present in swales should
also be trimmed to minimize surface roughness (manning’s n) which will aid in the efficiency of the
conveyance of flow.

As stated previously in the NES and NES Amendment No. 1, the County plans to maintain post-closure
care monitoring and maintenance, which includes the inspection of the cover and drainage systems;
collection and management of stormwater discharges onsite and offsite; and prevention of potential
stormwater pollutant (i.e., non-stormwater) discharges. This, along with the recommended site work
based on the 2015 stormwater engineering evaluation, should aid in maintaining positive drainage and
reduce the potential for infiltration through the cover system into the waste mass.

Attachments:
Figure 1: Site Topography
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Figure 2: Stormwater Structure Map
Figure 3: Stormwater Drainage Area Map
Figure 4: Areas of Localized Sumps
Figure 5: Settlement Exhibit
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VERTICAL DATUM OF 1988 (NAVD-88) WITH ELEVATIONS SHOWN
IN FEET.

THE PROPERTY BOUNDARY SHOWN HEREON IS FROM A PLAT
PREPARED BY A REGISTERED PROPERTY LINE SURVEYOR OF THE
STATE OF MARYLAND, IN COMPLIANCE WITH SECTION 3-108 OF
THE REAL PROPERTY ARTICLE OF THE ANNOTATED CODE OF
MARYLAND, EDITION 2005.

THE PROPERTY BOUNDARY REPRESENTS THE LANDS OWNED BY
MONTGOMERY COUNTY, MARYLAND KNOWN AS THE GUDE LANDFILL
WHICH IS A COMPILATION OF THREE DEEDS, LISTED BELOW,
RECORDED IN THE LAND RECORDS OF MONTGOMERY COUNTY,
MARYLAND, WITHOUT BENEFIT OF FULL TITLE COMMITMENT.

LIBER 2975 FOLIO 213

LIBER 4501 FOLIO 453

LIBER 5174 FOLIO 309

DRAINAGE AREA BOUNDARIES WERE DELINEATED BASED UPON THE
CONTOURS AND SURFACE FEATURES COLLECTED IN THE 2015
SURVEY. BOUNDARIES WERE TRUNCATED AT THE PROPERTY
BOUNDARY OR WERE TERMINATED WHERE NO TOPOGRAPHY WAS
COLLECTED. DRAINAGE AREAS WERE ALSO DELINEATED TO
DRAINAGE STRUCTURES WHERE CONTOURS INDICATED FLOW
CONCENTRATIONS. IN OTHER CIRCUMSTANCES WHERE CONTOURS
DID NOT CLEARLY DEFINE A DRAINAGE FEATURES, SUCH AS A
DITCH OR GRADED BENCH, A BOUNDARY WAS INTERPRETED BASED
UPON FEATURES SHOWN IN THE DESIGN DRAWINGS ENTITLED
"GUDE LANDFILL POST CLOSURE ENGINEERING DESIGN AND
MANAGEMENT TASKS” PREPARED BY SCS ENGINEERS DATED 22

JUNE 1992.
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. THIS FIGURE REPRESENTS TOPOGRAPHY COMPILED BY WALLACE

MONTGOMERY USING PHOTOGRAMMETRIC METHODS WITH
PHOTOGRAPHY DATED APRIL 2015 AND SUPPLEMENTED WITH FIELD
SURVEY PERFORMED BY C.C. JOHNSON & MALHOTRA, P.C.,
OCTOBER 2009 AND WALLACE MONTGOMERY FIELD SURVEY
NOVEMBER 2015

. HORIZONTAL DATUM IS NORTH AMERICAN DATUM OF 1983/91

(NAD-83/91). COORDINATE SYSTEM IS MARYLAND STATE PLANE,
U.S. SURVEY FEET. VERTICAL DATUM IS NORTH AMERICAN
VERTICAL DATUM OF 1988 (NAVD-88) WITH ELEVATIONS SHOWN
IN FEET.

. THE PROPERTY BOUNDARY SHOWN HEREON IS FROM A PLAT

PREPARED BY A REGISTERED PROPERTY LINE SURVEYOR OF THE
STATE OF MARYLAND, IN COMPLIANCE WITH SECTION 3-108 OF
THE REAL PROPERTY ARTICLE OF THE ANNOTATED CODE OF
MARYLAND, EDITION 2005.

. THE PROPERTY BOUNDARY REPRESENTS THE LANDS OWNED BY

MONTGOMERY COUNTY, MARYLAND KNOWN AS THE GUDE LANDFILL
WHICH IS A COMPILATION OF THREE DEEDS, LISTED BELOW,
RECORDED IN THE LAND RECORDS OF MONTGOMERY COUNTY,
MARYLAND, WITHOUT BENEFIT OF FULL TITLE COMMITMENT.

LIBER 2975 FOLIO 213

LIBER 4501 FOLIO 453

LIBER 5174 FOLIO 309

LOW POINTS
POINT ID NORTHING EASTING
LP-1 524594 1271532
LP-2 524658 1271732
LP-3 524730 1272079
LP-4 524962 1272111
LP-5 525115 1272200
LP-6 524726 1272285
LP-7 525166 1272541
LP-8 525307 1272731
LP-9 525367 1272739
LP-10 525356 1272928
LP—-11 525166 1273255
LP-12 525041 1272987
LP-13 524768 1273106
LP-14 524627 1273057
LP-15 524561 1272816
LP-16 524444 1271910
LP-17 524496 1273238
LP-18 524847 1273476
LP-19 524542 1273716
LP-20 524450 1273775
LP-21 524781 1274113
LP-22 524879 1274509
LP-23 523992 1273340
LP-24 523919 1273441
LP-25 524595 1272650
LP-26 524813 1272917
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COORDINATE SYSTEM IS MARYLAND STATE PLANE, U.S.
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LIBER 4501 FOLIO 453
LIBER 5174 FOLIO 309

COLOR
THIS FIGURE IS GENERATED BY COMPARING TWO TOPOGRAPHIC SURVEYS
LIBER 2975 FOLIO 213

— ONE FROM OCTOBER 2015 AND ONE FROM JUNE/OCTOBER 2009.

AREAS THAT HAVE SETTLED OR OTHERWISE ARE LOWER
BLUE AND GREEN COLORS. AREAS THAT HAVE BEEN DISTRUBED AND

ARE HIGHER TOPOGRAPHICALLY SINCE THE 2009 BASELINE SURVEY ARE

DEPICTED IN YELLOW AND ORANGE COLORS.
PHOTOGRAMMETRIC METHODS WITH PHOTOGRAPHY DATED OCTOBER 2013.

PREPARED BY A REGISTERED PROPERTY LINE SURVEYOR OF THE STATE

SURVEY FEET. VERTICAL DATUM IS NORTH AMERICAN VERTICAL DATUM
OF MARYLAND, IN COMPLIANCE WITH SECTION 3-108 OF THE REAL

OF 1988 (NAVD-88) WITH ELEVATIONS SHOWN IN FEET.
IN THE LAND RECORDS OF MONTGOMERY COUNTY, MARYLAND, WITHOUT

PROPERTY ARTICLE OF THE ANNOTATED CODE OF MARYLAND, EDITION
WHICH IS A COMPILATION OF THREE DEEDS, LISTED BELOW, RECORDED
BENEFIT OF FULL TITLE COMMITMENT.

2005
MONTGOMERY COUNTY, MARYLAND KNOWN AS THE GUDE LANDFILL

TOPOGRAPHIC CONTOURS DEPICTED ON THIS DRAWING ARE FROM THE
THE PROPERTY BOUNDARY WAS LAID OUT AND THE PLAT THEREOF

TOPOGRAPHICALLY SINCE THE 2009 BASELINE SURVEY ARE DEPICTED IN
2015 SURVEY.

06/24/09 AND SUPPLEMENTED WITH FIELD SURVEY PERFORMED BY

USING PHOTOGRAMMETRIC METHODS WITH PHOTOGRAPHY DATED
C.C. JOHNSON & MALHOTRA, P.C., OCTOBER 2009.

2015 TOPOGRAPHY COMPILED BY AXIS GEOSPATIAL LLC. USING

ELEVATION CHANGE
RANGE OF ELEVATION CHANGE
(FT)
-6.0
3
1
0
1.0
3.0
0.0
(NAD—83/91).

.

3. 2009 TOPOGRAPHY COMPILED BY APPLIED MAPPING SOLUTIONS, INC.
5. HORIZONTAL DATUM IS NORTH AMERICAN DATUM OF 1983/91
7. THE PROPERTY BOUNDARY REPRESENTS THE LANDS OWNED BY
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