September 26, 2019

Mr. David Morgan

Spotts, Stevens and McCoy
1047 North Park Road

P.O. Box 6307

Reading, Pennsylvania 19610

Re:  Stormwater Infiltration Evaluation
Reading Area Skate Park
601 Canal Street
City of Reading, Berks County, Pennsylvania
Liberty Project No. 190170

Dear Mr. Morgan:

Liberty Environmental, Inc. (Liberty) is pleased to provide you with this report summarizing the
results of stormwater soil suitability and infiltration evaluations performed at the
above-referenced property, located at 601 Canal Street in the City of Reading, Berks County,
Pennsylvania. The testing and evaluations were performed in accordance with Liberty’s Proposal
No. P190170 dated March 12, 2019. A geotechnical evaluation was completed in conjunction
with the stormwater infiltration evaluation and results will be submitted under separate cover.

Liberty was retained to perform an evaluation of soils infiltration ability in the potential location
of stormwater management features, as part of the planned development of the site for
recreational purposes. Liberty’s field evaluation was performed to support site designs currently
being completed by Spotts, Stevens and McCoy (SSM) and to provide general information about
the soil and bedrock conditions at the site. This report is intended to address the requirements of
the City of Reading, Stormwater Management Ordinance, Ordinance No. 49-2008 (dated August
25, 2008) as they relate to soil suitability for stormwater infiltration. The Pennsylvania
Department of Environmental Protection (DEP) publication Pennsylvania Stormwater Best
Management Practices Manual (December 2006, Document #363-0300-002, “BMP Manual”)
was also referred to for guidance. Liberty utilized a Pennsylvania-licensed Professional
Geologist and experienced professional staff in the completion of the work tasks.

DESCRIPTION OF STUDY AREA

Site Setting

The subject property consists of a single, rectangular-shaped parcel, 1.85 acres in size, located at
the southeastern corner of the intersection of Canal Street and New Canal Street. The property is
currently vacant and covered in vegetation. The site is bordered to the north by residential
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properties, to the east and south by commercial/industrial properties, and to the west by
undeveloped properties covered in vegetation. A Site Location Map is provided as Figure 1 and
a Site Diagram is provided as Figure 2.

Review of site topographic information provided by SSM finds that the site topography in the
study area is relatively flat with an elevation range of 204 to 207 feet above mean sea level
(amsl) and gently slopes northward across the site. The edges of the site (outside the study area)
on the east, south and west sides are steeply sloping down to street level with elevations ranging
from 198 to 207 feet amsl. Topographic mapping provided by Pennsylvania Department of
Conservation & Natural Resources shows that the surrounding area generally grades to the south
and southwest toward the Schuylkill River located approximately 250 feet southwest of the study
area. A copy of an aerial image showing the site is included in Attachment 1.

Soils

According to the United States Department of Agricultural (USDA) Web Soil Survey online
database, the site is underlain by the Urban land, 0 to 8 percent slopes, soil series. The Urban land
series consists of pavement, buildings and other artificially covered areas as parent materials.

Geology

According to the Pennsylvania Bureau of Topographic and Geologic Survey, the site is underlain by
the undifferentiated Lower Cambrian tectonic slices including following rock units: Zooks Corner,
Ledger, Kinzers, Vintage, Antietam and Harpers Formations. The Zooks Corner Formation consists
of medium-gray, finely crystalline dolomite, silty to sandy, containing numerous siliceous to
argillaceous laminae. The Ledger Formation is described as a light-gray, locally mottled, massive,
pure, coarsely crystalline dolomite and is siliceous in the middle part. The Kinzers Formation
consists of a dark-brown shale at the base, a gray and white spotted limestone and, locally, marble
having irregular partings at the middle, and a sandy limestone which weathers to a fine-grained,
friable, porous, sandy mass at the top. The Vintage Formation consists of a dark-gray, knotty,
argillaceous dolomite and an impure light-gray marble at the base, locally. The Antietam Formation
is described as a gray, buff-weathering quartzite and quartz schist. The Harpers Formation is
described as a dark-greenish-gray phyllite and schist containing thin quartzite layers. There are no
bedrock outcrops at the site and bedrock was not encountered in any of the soil test pits.

FIELD TESTING METHODS

Liberty’s stormwater infiltration testing and soil suitability evaluation was performed on
September 3, 2019 in three areas pre-selected by SSM. Soil observation test pits were completed
at three location (TP-1, TP-2 and TP-3) which were located in the middle of the pre-selected
areas. The test pits were advanced to depths ranging from 9 to 10 feet below ground surface
(bgs). In addition, one infiltration test was performed adjacent to each test pit at depths pre-
selected by SSM (unless otherwise noted) to acquire quantitative infiltration data. Observation
test pit and infiltration test locations are depicted on the attached Figure 2. A backhoe was used
to excavate the test pits, and the evaluation was performed using the field testing methods
referenced in the BMP Manual.
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The observation test pits were advanced to screen for the presence of shallow bedrock,
groundwater, or other potential limiting zones. Soil types encountered were compacted fill and
loamy sand (native soil). The compacted fill including silty clay, silty clay loam, clay loam,
loamy fine and very fine sand, coarse sandy loam, with some asphalt and rock. A creosote-like
smell was observed in TP-3, which appeared to emanate from the encountered railroad ties.
Water was not observed in TP-1 or TP-3; however, groundwater seepage was observed in TP-2,
ranging in depth from 64 to 84 inches bgs, which filled the bottom of the excavation.
Additionally, water was not encountered in any of the test pits advanced on site for the
geotechnical investigation.

The infiltration testing was performed at each test pit using one double-ring infiltrometer placed
adjacent to the test pit at the desired testing depth. Infiltration testing was performed at 6.2 feet
bgs at TP-1, 3.3 feet bgs at TP-2 and 8 feet bgs at TP-3. After discussion with SSM staff
regarding the presence of saturated conditions in TP-2, the testing depth was raised from the
proposed depth of 5 to 6 feet bgs to 3.3 feet bgs (40 inches), which was two feet above the depth
of saturation.

Prior to testing at TP-1, TP-2 and TP-3, each infiltrometer was presoaked for 60 minutes
(consisting of two 30-minute intervals), refilling with approximately six inches of water after the
first 30-minute pre-soak interval. The response recorded during the last 30-minute interval was
used to determine the measurement time interval for the testing. A measurement interval of 30
minutes was selected if the water level drop was less than 2 inches in the final pre-soak period,
and an interval of 10 minutes was selected if the water level drop was equal to or greater than 2
inches. One exception was at TP-3, where a measurement interval of 30 minutes was used
although slightly more than 2 inches of water level drop had been recorded during the second
pre-soak period.

Following the second pre-soak interval, the infiltrometers were re-filled with water to a depth of
at least six inches to initiate the testing. The readings continued at the aforementioned time
intervals until the measurements showed a consistent water level drop (less than 0.25-inch
variance) over four consecutive readings, and the infiltrometers were refilled to a depth of six
inches after each measurement. Upon the completion of testing, all deep observation soil probes
and infiltration test location were backfilled to grade with their excavated soils. Copies of the
test pit logs are provided in Attachment 2, and a copy of the field infiltration measurement sheet
is provided in Attachment 3.

Infiltration Test Results

The results of the field infiltration testing at the site are summarized in Table 1. Stabilized
infiltration rates were recorded at all three test locations in four or five readings. The average
water level drop at each test location over the stabilized measurement interval was converted to
inches per hour (in/hr). At the three locations, the infiltration rates ranged from 0.94 in/hr at
TP-1@6.2° to 6.38 in/hr at TP-2@3.3’. The average infiltration rate of these three test locations
is 3.78 in/hr and the geometric mean is 2.89 in/hr. All of the calculated infiltration rates fall
within the PADEP’s suggested range of 0.1 to 10 inches per hour.
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SUMMARY AND CONCLUSIONS

Project investigative findings are summarized below, along with conclusions based upon these
findings.

According to the Pennsylvania Bureau of Topographic and Geologic Survey, the site is
underlain by the Lower Cambrian tectonic slices of several rock units, including Zooks
Corner, Ledger, Kinzers, Vintage, Antictam and Harpers Formations. These formations
consist of dolomite, shale, limestone, marble, quartzite and quartz schist. No bedrock was
observed at the site or encountered in the test pits.

No redoximorphic features were observed in any of the test pits. However, perched
groundwater was observed seeping into TP-2 at depths ranging from 64 to 84 inches.
The source of the water in TP-2 was not apparent during Liberty’s investigation, but it
likely represents meteoric water that accumulated above a compacted fill horizon. Water
was not encountered in the other test pits advanced on site for the stormwater infiltration
evaluation or the geotechnical investigation.

The calculated infiltration rates at the three test locations range from 0.94 in/hr at
TP-1@6.2° to 6.38 in/hr at TP-2@3.3°, with are within range of the recommended
infiltration rates suggested in the PADEP’s BMP Manual.

RECOMMENDATIONS

Based on the conclusions presented herein, Liberty provides the following recommendations for
consideration:

Based on field observations at TP-1, TP-2 and TP-3 and infiltration test results at
TP-1@6.2°, TP-2@3.3” and TP-3@8’, stormwater infiltration may be possible in these
areas.

Although water was encountered in TP-2 at depths of 64 to 84 inches bgs (5.3 to 7 feet
bgs) and not encountered in any of the other test pits advanced onsite for the infiltration
or geotechnical evaluations, stormwater infiltration features in the area of TP-2 should be
located at a minimum depth of two feet above the observed water.

Any proposed stormwater infiltration feature should be designed with caution and be
mindful of the potential to enhance karst activity and creating sinkholes due to the
potential presence of carbonate bedrock. Loading rates should be minimized and care
should be taken in the design of infiltration features to ensure that at least two feet of soil
is present between the bottom of the infiltration feature and any limiting zones
(redoximorphic features, groundwater table surface or bedrock).

If a stormwater infiltration feature is planned for an area where testing at the same depth
yielded variable infiltration rate results, the lower rate should be used in the
determination of design loading rates. The two rates should not be averaged. If more
than two infiltration tests are used to determine design infiltration rates, the geometric
mean should be used to determine design rate. Also, if the measured rates vary by more
than one order of magnitude, the highest rate should not be used in determining the
design infiltration rates.
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Field determined infiltration rates should incorporate a minimum safety factor of at least
two (2) when determining system design loading rates.

Given the aforementioned potential presence of carbonate bedrock which increases the
potential for sinkhole formation, any future subsurface piping associated with stormwater
management at the site be of a water tight construction.

The proposed site redevelopment is likely to require excavation of historical fill
materials, as fill materials were observed in all of the site test pits. All excavated soil and
fill material must be managed in accordance with DEP guidance and regulations. Off-site
disposal will require testing to characterize the material before it is transported off site.
On-site re-use may also require testing to ensure that the proposed re-use does not pose
any risk to future site occupants. A qualified professional should be consulted prior to
and during construction to ensure proper management of all fill materials encountered.

If any unsuitable environmental conditions are encountered during site construction (e.g.
chemical odors, stained soil, etc.), a qualified environmental professional should be
consulted to evaluate the observed conditions and determine appropriate actions. The
final land development plans filed with the City of Reading should include a statement
reflecting this recommendation.

If impermeable liners are used in future stormwater features, the construction of these
liners should be performed under the supervision of qualified personnel (i.e. a qualified
Pennsylvania-licensed Professional Engineer) and in accordance with manufacturer’s
specifications.

If karst geology features are encountered during development activities on site, or if a
sinkhole develops on the site in the future after development, a Pennsylvania-licensed
Professional Geologist and/or Engineer (geotechnical engineer), as well as the City of
Reading, must be contacted in order to determine the most appropriate course of action
and/or mitigation measures. The final land development plans filed with the City of
Reading should include a statement reflecting this recommendation.

Post-construction operation and maintenance of all stormwater management facilities at
the site should include inspections for the presence of subsidence, sinkholes or other karst
activity at least twice per year, and after every major rainfall event during the first three
years of operation. The final land development plans filed with the City of Reading
should include a statement reflecting this recommendation.
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We hope this information is helpful to you, and we greatly appreciate the opportunity to be of
service to you on this project. Should you have any questions regarding this report, please do not
hesitate to contact us at 717-517-5000.

Sincerely,
Liberty Environmental, Inc.

Katlyn E. Weik
Project Scientist II

J‘ AKGIBTRALD
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KELLY LEE KINKAID

Kelly Lee Kinkaid, P.G. e ons 6| 1%

. . . Yo, 002735-6
Senior Project Manager/Hydrogeologist 7

Attachments:
Figure 1: Site Location Map
Figure 2: Site Diagram
Table 1: Results of Infiltration Testing
Attachment 1: Aerial Photograph
Attachment 2: Test Pit Logs
Attachment 3: Infiltration Field Data Sheet
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Reading Area Skate Park

Table 1
Results of Infiltration Testing

Reading City, Berks County, Pennsylvania
Liberty Project No. 190170

September 3, 2019

Interval Readings (Drop in Inches)

Surface Test Measurement Stabilized Drop, | Inches per | Inches per

Elevation | Elevation | Test Pit Base Initial Final Interval (min) Inches/Interval® Minute Hour
Test Location (ft)’ (ft) Elevation (ft) | Presoak | Presoak 1 2 3 4 5 6

TP-1@6.2' 205.5 199.3 196.5 6.000 0.750 0.500 0.500 0.500 0.375 Stabilized 30 0.469 0.016 0.94
TP-2@3.3' 205.5 202.2 196.5 6.000 4.250 1.000 1.250 1.000 1.000 Stabilized 10 1.063 0.106 6.38
TP-3@8' 206.0 198.0 196.0 3.750 2.750 2.500 2.125 2.063 2.000 1.875 | Stabilized 30 2.016 0.067 4.03
Notes: Average: 3.78
'Elevation are based on PA DCNR data, provided in Figure 2, and are rounded to the nearest half foot. Geometric Mean: 2.89

2Calculated as the average of the four readings collected as representative of stabilized conditions.
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ATTACHMENT 2
Test Pit Logs
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Infiltration Field Data Sheet
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“Water level drop after 2nd pre-soak interval 2 inches or greater? If yes, use 10-minute interval. If no, use 30-minute interval.






