. 110 Blaze Industrial Pkwy.
Berea, Ohio 44017
Tel: 440-234-8985
WWW.ge0-5ci.com

COMSULTANTS « LABORATORIES

EXHIBIT P

December 31, 2019

Mr. Daniel J. Neff, P.E.
Neff and Associates

6405 York Road

Parma Heights, Ohio 44011

Re: Subsurface Exploration
Nathan Hale Park Storm Basin
Parma Heights, Cuyahoga County, Ohio
Geo-Sci Project No. 39322.11

Dear Mr. Neff:

As per our proposal, Geo-5ci has completed the soil borings for the abave-noted project. The results of the
exploration including geotechnical recommendations for the proposed Nathan Hale Park storm basin are
included herewith.

Upon completion of the plans, it is recommended that Geo-Sci review the final design to verify that the
geotechnical design recommendations have been properly implemented. Furthermore, it is recommended

that the geotechnical engineer and/or representative be onsite during earthwork operations to observe field
conditions at the time of construction.

We appreciate the opportunity to work with you on this project. Should you have any questions or if we may
be of further assistance, please contact us at (440) 234-8985.

Sincerely,
Geo-Sci, Inc.

George W. Aboumrad, P.E.
President

Enclosure: Geotechnical Report
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Gl

1. Project Description

Based upon the information provided, the project includes the construction of a regional stormwater retention basin
to help alleviate flooding in Parma Heights, the proposed basin located at Nathan Hale Park Parma Heights, Cuyahoga
County, Ohio, as shown in the aerial photograph below:

o

Figure 1. Aerial Photograph

oty T
Center, Cuyal

2. Field Investigation

Atotal of six (6) test borings were drilled and sampled. Borings B-1, B-3, and B-5 were drilled to the depth of 20 feet each,
below existing grade. Borings B-2, B-4 and B-6 were drilled to depths ranging from approximately 27.0 to 30.0 feet,
below the existing surface grade. The test boring locations were selected and field located by Neff and Associates
personnel. The generalized test boring locations are depicted on the attached Boring Location Plan {Appendix A}). The
test borings were advanced using 3-1/4 inch 1.D. Hollow Stem Augers. Representative samples were collected using a
standard two-inch O.D. and 1-3/8 inch 1.D. split barrel sampler driven into the soil by means of a 140-pound hammer
falling freely through a distance of 30 inches (Standard Penetration Test, ASTM D 1586). The groundwater levels at the
test boring locations were measured at encounter and upon completion of the drilling operations. All samples were
returned to Geo-Sci’s laboratory in Berea, Ohio for further analysis. Individually typed test-boring logs are enclosed for
your review. Please note that the sample depths shown on the boring logs are at the top of the sampling interval.

Nathan Hale Park Storm Basin
Parma Heights, Cuyahoga County, Ohio
Geo-Sci Project No. 39322.11
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3. Laboratory Testing
Laboratory tests were performed on selected soil samples. Both classification and engineering property tests were

performed to obtain various parameters for use in design and construction of the project. Table 1. below provides a
summary of the laboratory testing performed on select samples:

Table 1. Summary of Laboratory Testing

Test Standard # of Tests
Moisture Content ASTM D2216 44
Atterberg Limits ASTM D4318 6
Grain Size ASTM D422 6
Total Petroleum Hydrocarbon (TPH) 8015M 30
Benzene, Toluene, Ethylbenzene and Xylenes (BTEX) 5035/8260 48

Liquid limit, plasticity index and moisture content results are shown on the individually typed test-boring logs (Appendix
B). The results of the grain size distributions are provided in (Appendix C). The soil samples were classified in general
accordance with the Unified Soil Classification System (USCS). Note that the visual descriptions provided on the logs are
based upon an empirical Northeast Ohio nomenclature with the actual USCS symbol provided immediately after in
parenthesis. Testing was performed in general accordance with the American Society for Testing Materials (ASTM) and
other generally accepted methods.

CEL Cardinal Environmental Laboratories, LLC performed chemical analysis on a total of twelve (12) soil samples. The
Total Petroleum Hydrocarbon (TPH) tests were performed on six (6) solid soil samples. Benzene, Toluene,
Ethylbenzene and Xylenes (BTEX) tests were performed on six (6) solid soil samples. The test results are shown on the
laboratory analysis report attached (Appendix D).

4. Subsurface Conditions

The subsurface conditions are summarized in the Table 2. below:

Table 2. Summary of Subsurface Conditions

B:isr:g Borlngti;)epth Surface Cover
B-1 20.0 25” Topsoil
B-2 30.0 8" Topsoil
B-3 20.0 10" Topsoil
B-4 30.0 16" Topsoil
B-5 20.0 14" Topsoil
B-6 27.0 8" Topsoil

In general, the on-site soils consisted primarily of medium stiff to hard brown and gray turning to gray silty clay with
varying amounts of sand and gravel fragments. Also, medium dense gray fine to coarse well graded sand with trace of
gravel was encountered in boring B-6.

Nathan Hale Park Storm Basin
Parma Heights, Cuyahoga County, Ohio
Geo-5ci Project No. 39322.11
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Groundwater was encountered in five (5) borings within the explored depths during drilling and upon completion of
drilling operations.
Table 3. Groundwater

Test During Drilling At Completion
Boring Depth (ft) Depth (ft)

B-1 14-5 13.0
B-2 210 185
B-3 12.0 210
B-4 17.0 85

B-5 None None
B-6 13.0 135

For specific conditions at various depths, please refer to the enclosed test-boring logs (Appendix B). It should also be
noted that groundwater levels could fluctuate with seasonal changes.

5. Conclusions and Recommendations

It is our understanding that the project consists of the construction of a regional stormwater retention basin to help
alleviate flooding in Parma Heights. Based on the subsurface conditions encountered, our subsequent analyses, and the
assumption that conditions away from the test boring are similar to those encountered, the following recommendations
were prepared and are presented below.

5.1. Stormwater Retention Basins

It'is our understanding that the maximum depth of the proposed storm water retention basins, although not yet
designed, will be approximately 20 to 30 feet below existing surface grades at its lowest point, resting mostly within
cohesive silty clay soils or granular sandy soils. As a result of the soils encountered during drilling operations, our
conclusion is that the existing soils cannot be considered impermeable. A soil with a permeability of 10® cm/sec or less
should be used for providing an impermeable cap for the bottom and sides of the stormwater retention basins, if
stormwater detention is intended. The impermeable cap should have a minimum thickness of 2 feet and should be
placed in an engineered manner, in accordance with the Earthwork General Guidelines of this report. Strict quality
control should be maintained during all earthwork operations.

It is our recommendation that slopes should be a minimum of 3 to 1 (Horizontal: Vertical) or flatter for ease in mowing,
maintaining and stability enhancement. Provisions to minimize slope erosion should be made and should include
providing diversions ditches or grading the embankment at the top of the slopes to divert runoff away from the slope,
and providing adequate vegetation.

The contractor should be prepared for dewatering prior to excavation and during any earthwork operations. Precautions
should be taken during all earthwork operations to protect the work site from flooding, ponding, or inundation by poor
or improper surface drainage. Temporary provisions should be made during the rainy season to adequately direct
surface drainage away from and off the work site.

Nathan Hale Park Storm Basin
Parma Heights, Cuyahoga County, Ohio
Geo-5ci Project No. 39322.11
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Based upon the findings of the field exploration program, laboratory testing and subsequent engineering analysis, the
followings are presented for your consideration:

5.2. Groundwater

Groundwater was noted at various depths throughout the investigated area. The water level should be
addressed during the hydraulic design of the basin. Although the groundwater levels could fluctuate with
seasonal changes. In order to determine accurately the average elevation of the true groundwater table, it is
essential to install monitoring wells and take periodic groundwater level readings, especially during extended
periods of wetness. However, the installation of monitoring wells was not included in Geo-Sci's scope of services for
this project.

5.3. Earthwork General Guidelines

e Prior to construction, remove all existing topsoil, trees, vegetation, soft soils, soils contaminated
with more than three percent organics by weight and any other unsuitable soils or materials
from the proposed storm water retention basin.

-

® Prior to backfill operations, all cut areas should be proofrolled to detect yielding soil conditions.
Any yielding areas discovered should be addressed according to the project specifications.
Stabilization of localized unstable areas may be achieved by conditioning the soil to its optimum

s moisture content and recompacting.
® The soil used for fill construction should be clean, inert cohesive soil, free of unsuitable matter,
approved by the geotechnical engineer. Unsuitable matter includes roots and debris. Shale
should not be used as fill. The clay liner should meet the following criteria:
¢ Dry Density > 110 pcf
o Minimum Plasticity Index (Pl) =15
¢ Organic Content <3%
o Permeability of 10 cm/sec or less
* Following subgrade approval by the geotechnical engineer, an initial three-inch layer of fill
material should be placed on the scarified subgrade. Successive layers should have a maximum
thickness of six inches in the loose state.
¢ The clay liner shall be compacted in maximum 6-inch lifts to a minimum of 98% of the laboratory
maximum dry density as determined by a Standard Proctor Test, ASTM D 698, at 0 to +3 percent
of the optimum moisture content. The liner shall not be placed dry of optimum.
® Inspection, control, and testing of each fill layer as well as subgrades, should be conducted by soil
technicians under the supervision of a geotechnical engineer for determining field densities,
moisture content, selecting fill material, and ensuring adequate site preparation.
— ¢ All surfaces should be sealed and sloped to promote free drainage. In the event that work is

interrupted for a prolonged period, the surface should be re-tested prior to resuming work to

Nathan Hale Park Storm Basin
Parma Heights, Cuyahoga County, Ohio
Geo-Sci Project No. 39322.11
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check for possible excessive changes in moisture and density, in which case the surface should be
treated accordingly before additional lifts can be placed.

 Both lateral and parallel bonding benches should be provided where fill is being placed on slope
side, in order to key the new fill into the competent original soil.

5.4. Chemical Analysis

The Total Petroleum Hydrocarbon (TPH) and Benzene, Toluene, Ethylbenzene and Xylenes (BTEX) test results are shown
on the laboratory analysis report attached (Appendix D). All TPH and BTEX test results are below detection limits. The
purpose of this analysis is to offer a preliminary assessment of the situation where a release of petroleum has occurred
from unidentified source.

Ohio Environmental Protection Agency (OEPA) issued the regulations of the environmental pollution. OHIO EPA issued
the petroleum contaminated sites guidance document for emergency response actions. Petroleum Action Levels (PPM)
are summarized in Table 4. Below:

*Table 4. Petroleum Action Levels (PPM)

CONSTITUENTS CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4
Total Score <46 Paints 46 - 60 Points 61 - 75 Points > 75 Points
—
Soil BTEX 0.006 ppm Benzene 0.17 ppm Benzene 0.335 ppm Benzene 0.5 ppm Benzene
4.ppm Toluene 7 ppm Toluene 9 ppm Toluene 12 ppm Toluene
6 ppm Ethylbenzene 10 ppm Ethylbenzene | 14 ppm Ethylbenzene 18 ppm Ethylbenzene
28 ppm Total Xylenes | 47 ppm Total Xylenes | 67 ppm Total Xylenes 85 ppm Total Xylenes
Ground Water 0.005 ppm Benzene 0.005 ppm Benzene 0.005 ppm Benzene 0.005 ppm Benzene
BTEX 1 ppm Toluene 1 ppm Toluene 1 ppm Toluene 1 ppm Toluene
0.7 ppm Ethylbenzene | 0.7 ppm Ethylbenzene | 0.7 ppm Ethylbenzene | 0.7 ppm Ethylbenzene
10 ppm Total Xylenes | 10 ppm Total Xylenes | 10 ppm Total Xylenes 10 ppm Total Xylenes
Soil TPH (Gasoline) | 105 ppm TPH 300 ppm TPH 450 ppm TPH 600 ppm TPH
Soil TPH (Others) | 380 ppm TPH 642 ppm TPH 904 ppm TPH 1156 ppm TPH

*Petroleum Contaminated Sites Guidance Document for Emergency Response Actions (March, 2005).

6. Excavation Considerations

During construction of the project, it is anticipated that, predominantly, silty clay, well graded sand and natural
soils will be encountered. We anticipate that conventional excavation equipment is likely to be sufficient for excavation
within the explored 20 to 30 feet of silty clay and/ or well graded sand.

Excavations into the “stiff” or better silty clay soils are expected to remain stable for relatively short periods of
time. Excavation into cohesionless, soft, and/or wet soils will require lateral support or appropriate sloping of the
sidewalls. The site restrictions of the project may limit available lateral distance for construction of slopes to keep
the excavation sidewalls stable. It is recommended that all excavated material be stockpiled at a minimum

Nathan Hale Park Storm Basin
Parma Heights, Cuyahoga County, Ohio
Geo-Sci Project No. 39322.11
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horizontal distance of 15 feet away from the edges of the excavation, or transported away from the site as
excavation occurs.

Also, the contractor should be aware that slope height, slope inclination, or excavation depths (including utility
trench excavation) should in no case exceed those specified in local, state, or federal safety regulations, e.g. OSHA
Health and Safety Standards for excavations, 29 CFR part 1926, or successor regulations. Such regulations are
strictly enforced and, if they are not followed, the Owner, Contractor, and/or earthwork and utility subcontractors
could be liable for substantial penalties.

7. Groundwater

It should be noted that the water levels reported are indications of conditions existing at the locations at the times of
observations only. In order to determine accurately the average elevation of the true groundwater table, it is essential
to install monitoring wells and take periodic groundwater level readings, especially during extended periods of wetness.
However, the installation of additional monitoring wells was not included in Geo-Sci's scope of services for this project.

8. Construction Monitoring

It is recommended that Geo-Sci be retained to review the project specifications prior to construction. In addition, it is
also recommended that competent geotechnical personnel be present at the site during construction to examine the
earthwork operations, to verify subsurface conditions outlined in this report, and to make any changes deemed
appropriate. If requested, Geo-Sci would welcome the opportunity to provide field monitoring services during
construction.

9. Limitations

The preceding recommendations were based on the subsurface stratification observed at the location tested.
Assumptions were made that this stratification is representative of that of the entire site. This assumption should be
verified during excavation and, if changes occur, we should be notified so we may examine the conditions, review and
revise our recommendations accordingly.

This report was completed using the professional standards currently applicable to the industry for the site and proposed
construction described herein. Modifications in the plans should be brought to our attention so we may review and
revise our recommendations accordingly.

Nathan Hale Park Storm Basin
Parma Heights, Cuyahoga County, Ohio
Geo-Sci Project No. 39322.11
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Appendix A: Boring Location Plan

Nathan Hale Park Storm Basin
Parma Heights, Cuyahoga County, Chio
Geo-Sci Project No. 39322.11
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Appendix B: Boring Logs
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LOG OF BORING INDIVIDUAL SAMPLE DEPTHS 39322.GPJ GEO-SCI.GDT 12/26/19

LOG OF BORING
' Page 1 of 1
Project: Nathan Hale Park Storm Basin Boring No.: B-01
Location: = Parma Heights, Ohio Project No.: 39322.11
Elevation:
Client: Neff & Associates Station & Offset:
Driller: Ohio TestBor, Inc. Coordinates: not surveyed
Start Date: 12/11/19 Completion Date: 12/1119 Total Depth: 20 ft
Water Depth: At Encounter il At Completion 13ft  After Hours
[+ [} o @ g
e - - 9 =] O B.:|
-§_|g’ Description £|Bg a2 | E|2|d|T|z %
S [y} 0O e —_ . 3‘2 c z
0@ 0 a -4 £
x5 25" TOPSOIL mixed with fill material
73,
g 17.3 3.00
- 4-6-8 | 14
| Stiff to very stiff brown SILTY CLAY, some 19.0 4.00
] / sand, trace gravel, moist. (CL)
o 5-:7-9 | 16 [17.1 3.75
_5]
_:% 5-8-10 | 18 |15.5/29| 9 |4.5+
__/ 7-12-14 | 26 [12.3 45+
10 /
Medium stiff to stiff gray CLAYEY SILT, litile
T sand, trace gravel, wet to moist. (CL)
_/ Note: Cave-in @ 12.0ft.
t/ 135| 233 | 6 167 1.75
5| %
t/ 185| 457 |12 [12.9 3.00
20 2

Termination l-)epth @ 20 ft.




LOG OF BORING INDIVIDUAL SAMPLE DEPTHS 39322.GPJ GEQ-SCI.GDT 12/26/19

(i LOG OF BORING

Page 1 of 2
Project: Nathan Hale Park Storm Basin Boring No.: B-02
Location: Parma Heights, Ohio Project No.: 39322.11
Elevation:
Client: Neff & Associates Station & Offset:
Driller: Ohio TestBor, Inc. Coordinates: not surveyed
Start Date: 12/11/19 Completion Date: 12/1119 Total Depth: 30 ft
Water Depth: At Encounter 21 At Completion 18.5ft After Hours
E 5! - ; g (] E =l
Q| e~ - —
gé': Description E g'ié, 3o | S E =R 2
5] 177 2 = s m
0 T
_‘—' I 8" TOPSOIL
_ 7 Stiff to very stiff brown SILTY CLAY, some
. / sand, trace gravel, wet to moist. (CL)
] / 4-5-7 | 12 |20.7 1.75
] 357 |12 |17.3 1.50
51
] 7-9-11 | 20 (159 1.75

6-11-13 | 24 |15.6| 30|10 |4 5+

Very stiff gray SILTY CLAY, some sand, trace
gravel, damp fo moist. (CL)

6-11-13 | 24 |11.4 4.54

185| 6-9-10 | 19 |11.6 4.5+

L
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LOG OF BORING INDIVIDUAL SAMPLE DEPTHS 39322.GPJ GEQ-SCI.GDT 12/26/14

LOG OF BORING

Page 2 of 2

Termination Depth @ 30 ft.

Project: Nathan Hale Park Storm Basin Boring No.: B-02
Client: Neff & Associates Project No.: 39322.11
=1
= 2ls P gl o £:|
§§’ Description E|Bg E g | 8|3 d|la|z %
5 B2 3 : | = S
20|° 0 = = 2
Very stiff gray SILTY CLAY, some sand, trace
N / gravel, damp to moist. (CL) (Continued)
- 7-7-9 | 16 |16.9 0.50
25 /
] Note: Sand layers throughout 23.0 - 30.0ft.
] % 10.0 0.50
285| 10-12-16 | 28
30, // 14.6 0.50
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LOG OF BORING INDIVIDUAL SAMPLE DEPTHS 39322.GPJ GEO-SCL.GDT 12/26/19

LOG OF BORING

Gt

Page 1 of 1
Project: Nathan Hale Park Storm Basin Boring No.: B-03
Location: = Parma Heights, Ohio Project No.: 39322.11
Elevation:
Client: Neff & Associates Station & Offset:
Driller: Ohio TestBor, Inc. Coordinates: not surveyed
Start Date: 12/11/19 Completion Date: 12/11/19 Total Depth: 20 ft
Water Depth: At Encounter 12 ft At Completion 21ft  After Hours
=
2 2ls P S| o 3_’:'
EE’ Description g §-5' EE o E 3 d|EZ| =
5 15 o = = S g 14
_ﬂl 10" TOPSOIL
— // Stiff to hard brown SILTY CLAY, little sand,
m/ trace gravel, moist. (CL) 3.6-8 14 1162 3.50
o 5-9-10 | 19 [12.8 4.5+
_5?
_f% 7-13-19 | 32 [16.7 36|16 [4.5+
Very stiff brown and gray SILTY CLAY, some
] sand, trace gravel, moist. (CL) 154 450
] Note: Sand layer @ 9.5ft. 8-11-12 | 23
10 é 133 N/A
Stiff to very stiff gray SILTY CLAY with silt
] lenses, some sand, trace gravel, wet to damp.
T % (CL)
i/ 458 |13 [22.2 NIA
5
__/ 185| 8911 |20 |104 3.50
o

Termination Depth @ 20 Tt.
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: [ |
(l LOG OF BORING

Page 1 of 2
Project: Nathan Hale Park Storm Basin Boring No.: B-04
Location:  Parma Heights, Ohio Project No.: 39322.11
Elevation:
Client: Neff & Associates Station & Offset:
Driller: Ohio TestBor, Inc. Coordinates: not surveyed
Start Date: 12/1119 Completion Date: 12/11/19 Total Depth: 30 ft
Water Depth: At Encounter 17 fi At Completion 8.5ft After Hours
2] o s & S
2 k- 0 3| O o g
éé’: Description £l B8 :5‘-: 5o | 8| 2 |d|a| g
| T A = —_ . 52 = o
0|® U a 4 £
_1==¥ 16" TOPSOIL
=] Stiff to very stiff brown SILTY CLAY, little sand,
—/? trace gravel, wet to moist. (CL) 3-4-6 10 1210 2.0
__/ 457 | 12 |16.8/34|13 |45+
5 /
__% 6-10-14 | 24 [17.1 4.5+
“//
Very stiff to hard gray SILTY CLAY, little sand,
____ trace gravel, moist to damp. (CL)
| 5-7-8 15 [12.9 4 5+
1 ?
__/ 5 113.5| 11-16-17 | 33 [10.0 4.5+
) _
% Very stiff to hard gray SILTY CLAY with sand
o / lenses, some sand, trace gravel, moist to damp.
7 / (CL)
__/ 18.5| 10-10-17 | 27 |14.7 2.00
20 //
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]
(' LOG OF BORING

Project: Nathan Hale Park Storm Basin

Page 2 of 2

Boring No.: B-04
Client: Neff & Associates Project No.: 39322.11
o @ ~ e S
= i . [ 29 n.:I
%E’ Description E g€| 3% | T |3|d|g T g
20 6 5 = o z' B % 14
v, Very siiff to hard gray SILTY CLAY with sand
"/ lenses, some sand, trace gravel, moist to damp.
] (CL) (Continued)
ﬁ_/ 7-12-12 | 24 |17.2 3.50
25
—/ 17-50/6" |50/6"| 8.8 4.54

Termination Depth @ 30 ft.
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. .
LOG OF BORING
Page 1 of 1

Project: Nathan Hale Park Storm Basin Boring No.: B-05
Location: = Parma Heights, Ohio Project No.: 39322.11
Elevation:
Client: Neff & Associates Station & Offset:
Driller: Ohio TestBor, Inc. Coordinates: not surveyed
Start Date: 12/11/19 Completion Date: 12/11/19 Total Depth: 20 ft
Water Depth: At Encounter None At Completion None  After Hours
°© ] = @ E o
- - E —_— | 4 2 O e
g_g: Description g §-5‘ agb | I E i R g
(L] 0N =) = S © 2
0 e
_|=£¥ 14" TOPSOIL
7] Stiff brown and gray SILTY CLAY, fittle sand,
] trace gravel, trace root hairs, wet to moist. (CL) 3-4-6 | 10 |23.7 2.00
f/ 3-4-7 | 11 [17.2 3.25
_5]
] 6-7-8 | 15 [14.0 4.5+
=] Very stiff gray SILTY CLAY, some sand, trace
10—/ gravel, moist to damp. (CL) Bk RO IR ik e diso

10-11-12 | 23 |12.0 4.5+

6-9-11 | 20 |10.8 4.5+

LR

Termination f)epth @ 20 fi.
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4 +3 ]
LOG OF BORING
Page 1 of 2
Project: Nathan Hale Park Storm Basin Boring No.: -B-06
Location: = Parma Heights, Ohio Project No.: 39322.11
Elevation:
Client: Neff & Associates Station & Offset:
Driller: Ohio TestBor, Inc. Coordinates: not surveyed
Start Date: 12/11/19 Completion Date: 1211119 Total Depth: 27 ft
Water Depth: At Encounter 13 ft At Completion 13.5f After Hours
c
% oD 5 o % -E — | 0 G E 0 ok — ggl
g9 Description E|gE| &3 | 5|32 J|E|usg
- =T = . < c o
Q [77] o = ©
0 T
_i’- < 8" TOPSOIL
_ Sitiff to very stiff brown SILTY CLAY, some
o sand, trace gravel, moist. (CL)
ﬁ/ 3-5-6 11 1191 3.00
—_/ 4-6-9 | 15 |14.4 4.5+
| 6-8-11 | 19 |16.0[31|11|4.5+4
P / Stiff to very stiff gray SILTY CLAYwith silt
ﬁ/ lenses, trace sand, gravel, moist. (CL) 7-11-14 | 25 |14.9 4.5+
10} /
ﬁ_; 135 468 | 14 156 N/A
P ?
_:/ 185| 8-12-15 | 27 (121 4.5+
i
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(tja

Project:
Client:

Nathan Hale Park Storm Basin

LOG OF BORING

Neff & Associates

Page 2 of 2
Boring No.: B-06
Project No.: 39322.11

Description

Sample

Depth

(ft.)

©

SPT
blows /
N-Value

% WC

LL
P1
Hand Pen
Range

Stiff to very stiff gray SILTY CLAYwith silt
lenses, trace sand, gravel, moist. (CL)
(Continued)

Medium dense gray fine to coarse

WELL-GRADED SAND, trace gravel, wet.

(SW)

Termination Depth

(©)
N
=]
=h

7-11-13 | 24 |11.8

N/A




Appendix C: Grain Size Distribution

Nathan Hale Park Storm Basin
Parma Heights, Cuyahoga County, Ohio
Geo-Sci Project No. 39322.11
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100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES DRWEL _SAND SILT OR CLAY
coarse | fine coarse] medium | fine
Specimen [dentification Classification LL PL Pl Cc | Cu
®| B-01 S-3 LEAN CLAY with SAND (CL) 29 20 9
X B-02 sS4 LEAN CLAY with SAND (CL) 30 20 10
A| B-03 S-3 LEAN CLAY with SAND (CL) 36 20 16
*| B-04 S-2 LEAN CLAY with SAND (CL) 34 | 21 13
@| B-05 S4 LEAN CLAY with SAND (CL) 26 17 9
Specimen Identification D100 D50 D30 D10 %Gravel | %Sand | %Silt | %Clay
® B-01 S-3 19 0.01 4.4 24.9 323 38.5
X B-02 S-4 19 0.008 19 26.4 27.8 43.9
1A B-03 S-3 19 28 128 26.2 58.1
* B-04 S-2 19 0.005 1.8 20.0 28.0 50.2
@ B-05 sS4 19 0.007 25 25.6 27.3 44.5

US_GRAIN SIZE 398322.GPJ GEO-SCI.GDT 12/23/19

Geo-Sci Laboratory, Inc.
110 Blaze Industrial Pkwy.
Berea, OH 44017
Telephone: 440-234-8985
Fax:

GRAIN SIZE DISTRIBUTION

Project: Nathan Hale Park Storm Basin
Location: Parma Heights, Ohio
Number: 39322.11
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100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS

COBBLES GR}-‘|\VEL SAND

coarse

SILT OR CLAY

fine coarse| medium I fine

Specimen Identification Classification LL | PL Pl Cc | Cu

® B-06 S-3 LEAN CLAY with SAND (CL) 31 20 11

Specimen ldentification D100 D50 D30 D10 %Gravel | %Sand | %Silt %Clay

® B-06 S-3 19 0.005 1.1 21.7 26.2 51.0

GRAIN SIZE DISTRIBUTION

Telephone: 440-234-8985 Location: Parma Heights, Chio
Fax: :

US_GRAIN_SIZE 38322 GPJ GEO-SCI.GDT 12/23/19

g Geo-SciLaboratory, Inc.
110 Blaze Industrial Pkwy. Project: Nathan Hale Park Storm Basin
I Berea, OH 44017

Number: 39322.11
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Appendix D: Total Petroleum Hydrocarbon (TPH) & Benzene, Toluene, Ethylbenzene &
' Xylenes (BTEX)

Nathan Hale Park Storm Basin
Parma Heights, Cuyahoga County, Ohio
Geo-Sci Project No. 39322.11
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C E Cardinal Environmental

Laboratories, LLC

2870 Salt Springs Road ® Youngsiown, Ohio 44309

P

o (3300 7978844 ® Faxy (330)797-3264 @ 1-800-523-0347

Laboratory Analysis Report

Ciieat: GEO-SCH

Atin: GEORGE ABOUMRAD
110 BLAZE INDUSTRIAL PKWY

SUHTE A
BEREA, OHIO 44107

Pate Sampled: 12/1172009
Time Sampled: 0:00

Date Received: 12/16/2019
Report Date:  12/192019
Comments:

Lab Number:

Sample 1k

Sample Desc.
Sampler Name: ALEX OH10 TESTBOR
Sample Matrix:Solid

PO#

219121603
B-1/8.5-10

Analvte Resalt Unit
HEAVY DISTILATES BOL mrigikg
Dizsel Range Crganics BDL mgiky
Gasoline Range Organics Bt magikg
Tatal Pefroleur Hydrocarbons (TPH) BDL mgiKg

HOGATES
oTP 83 %
Resuylts Approved By: P i
be 27
John Pflugh, Lab Manager _____ 4% ~ {
e e M A

Tricia Presco, Chemist ___ i,

Mike Robbins, Chemist

Ohic EPA Drinking Water Certification: 838

Lab Mumber: 219121602

Detection Method

Limit
20

S0-150

80150
8015M
BO1EM
BO15M
80150
80158

Analysis Date

12118/2045
12/182018
1211872019
1218/2019

280 E

Arnalysi

JP
S
JP
JP

4P

BDL = Below Detection Limit

Page |



C E L Cardinal Environmenial
Laboratories, LLC

/L”_{i 70 Sult Springs Road ® Youngstown, Ohio 44309

s (330) 7978844 ® Fux: (330)797-3264 @ 1-800-523-0347

Laboratory Analysis Report

Client: GEO-SCI Lab Number: 219121604
Attn: GEORGE ABOUMRAD Sample 1D: 2713515
HED BLAZE INDUSTRIAL PKWY
SIHTE A

BEREA, OHIO 44107

Date Sampled: 12/11/2619
Time Sampled:

Date Received: 12/16/2619
Report Date: 12/19/201%

Sample Dese,
Sampler Name: ALEX OHE) TESTBOR
Sample Matrix:Solid

PO
Comments:
Anzslyte Hesult Unit  Betection Method Analysis Date Analyst
Limir
HEAVY DISTILLATES BOL mokn 20 Bo15M 121182018 JP
Digss! Range Organics BDL mekg 15 80150 1282018 4P
Gasoline Range (rganics BDL myks & BO15M 1211872018 4P
;gt_a\i Petroleum Hydrocarbons (TPH) BDL mgiKg 15 80150 12182019 AP
RIOGATES 8315mM JP
PTP &7 i B0.1580 8015M 12i1842019 JB

Results Approved By:

John Fllugh, Lab Manager

Tricia Prasco, Chemist L L 4 e

Mike Robbins, Chemist

Ohio EPA Drinking Water Certification: 888

Lab Number: 219171604

BOL = Below Detection Limit

Page 1



C E L Cardinal Environmental
- *~ FLaboratories, LLC

/.?_e_‘"s;?{} Salt Springs Road ® Youngstown, Ohio 44509

oo (330) 7978844 ® Fax: (330)797-3264 ® [-800-523-0347

Lahoratory Analyvsis Report

Client: GEG-5C]
Attn: GEORGE ABOUMRAD
i1 BLAZE INDUSTRIAL PKWY
SUITE A
BEREA, OHIO 44107

Date Sampled: 12/112019
Time Sampled:

Date Received: 12/16/2019
Report Date: 12/1%2019

fab Number: 219121605
Sample 1 37355

Sample Desc.
Sampler Name: ALEX OHIO TESTROR
Sample Matriv:Solid

PO
Comments:
Analyte Result Unit  Detection Method Analysis Date Analyst
Limit
HEAVY DISTILLATES BDL mgikg 24 B oM 12118/20138 Je
Diesel Range Organics BOL mglikg 15 8015M 1211872019 7
Gasoline Range Urganics BOL magikg B 20150 1282016 B
Totat Patroleum Hydrocarbons (TPH) BOL mgikg 15 BOTSM 121812013 e
ROGATES SO15M
PTRP 58 % S0-150 &015M 12/18/2018 JP
BDL = Below Detection Limit
Results Approved By: y R
) . ﬂje . 7_;;". 2
Jotin Plugh, Lab Manager __ T4 /7 ¢ _
Trizia Presco, Chemist T o \ oAt

KMike Robbins, Chemist

Ohio EPA Drinking Water Certification: 898

Lab Number: 219121605

Page 1



CE L Cardinal Environmental
—4~%~< Laboratories, LLC

2870 Salt Springs Road  ® Youngstown, Ohio 44509

vor (330) 7973844 @ Fax: (330)797-3264 @ 1.800-323-0347

Laboratory Analysis Report

Client: GEO-5CT
Attn: GEORGE ABOUMRAD
113 BLAZE INDUSTRIAL PEWY
SUITE A
BEREA, OHIO 44147

Date Sampled: 12/1172019
Time Sampled:

Date Received: 12/16/2019
Report Date: 121972019

f.ab Number:
Sample 1D:

Sample Dese,
Sampler Name: ALEX OHIO TESTBOR
Sample Matrixv:Solid

219121686

4/6-7.5

PO
Comments:
Analyte Result Unit  Detection Method Analysis Date Anaiyst
Limit
HEAVY DHETILLATES BOL ragiky 20 SO154& 12MBRms JP
Diesel Range Orpanics BOL ma/kg 15 EoiaM 12187208 Jp
Gasolne Range Crgancs BDL rmigikg 5 BE15M 12182015 JP
;D:@I Patroleum Hydroparbans (TRH) BOL moikg 15 5015M 127982018 JP
ROGATES BOTSK
PTH 55 % S0-150 30150 12018/201% JB

Results Approved By:

John Pflugh, Lab Manager

Tricia Presco, Chemist

Mike Robbins, Chemist

Ohio EPA Drinking Water Centification: 898

Lab MNumber: 219121606

BDL = Below Detection Limit



C E L Cardinal Environmental
o Laboratories, LLC

/?ﬁ 70 Salt Springs Road ® Youngstown, Ohio 44509

<o (330) TO7-8844 @ Faxe (33(0)797.3264 ® ] 800-523-01347

et e o

Laboratory Analysis Report

Client: GEO-5CT
Atin: GEORGE ABOUMRAD
118 BLAZE INDUSTHRIAL PRWY
SUITE A
BEREA, OHIO 44107

Date Sampled: 12/112019
Time Sampled:

Bate Received: 12/1672019
Report Date:  12/8972019

Lab Number: 2191214867
Sample 1D: 5/13.5-15

Sample Desc,
Sampler Name: ALEX OHIO TESTBOR
Sample Matrix:Salid

PO
Camments:
Analyte Result Unit  Detection Method Apalysis Date Analysi
Limit
HEAVY DISTILLATES BOL maolka 20 BO1AM 12182019 e
Diesel Range Organics B0 mgikg i5 BOYEA 12 B2018 JF
Gasaline Range Organics BDL rmgikg 5 BO1SM 21e2618 g
Totsl Petrolsum Hydrocarbons (TPH) BOL mgikg 15 89158 12182815 4P
ROGATES B015M
FTP 102 % S0-150 BO15M 121182018 JE
BDL = Below Detection Limit
Results Approved Ry . A1
g OF P
‘,-“_f A{, 7o
John Pfiugh, Lab Manager ] f LA

£

Tricia Presco, Chemist f F R . ?‘_&“z s . B

F;

i
e

Mike Robbing, Chemist

Ohiio EPA Drinking Water Certification: 888

Lab Number: 219171607

Bape |



Cardinal Environmental
Laboratories, LLC

CEL

2870 Salt Springs Road @ Youngstown, Ohio 44309
~

Coe (330) TYT-5844 @ Faxo (3301)797-3264 ® [-800-523-0347

Laboratory Analysis Report

Client: GEO-SC

Atin: GEORGE ABOUMRAD

Hi BLAZE INDUSTRIAL PRKWY

SUITE A
BEREA, OHID 44107

Date Sampled: 12/11720619
Time Sampled:
Bate Heceived: 1271672019

Lab Number: 219121688
Sample 1D: 6/ B5-10

Sample Desc.
Sampler Name: ALEX OHIO TESTBOR
Sample Matrix:Selid

Heport Date: 127192009 PO
Commenis:
Analyte Result Lnit  Detection Method Analysis Date Analyst
Limit
HEAVY [HSTILLATES 8oL mIgiRYg 20 o015 120182018 JE
[Hese! Range Urganics BOL mgikg i5 BO15M 121182619 JP
Gasulme Rangs Organics BDL mgikg 5 0158 12M18/2¢19 JB
Total Patroleum Hydrocarbons (TEH) BOL malkg 15 80158 121182052 JE
ROGATES 801584
BETR 83 Y% 50-150 g015m 121182098 JF
; BDL = Below Detection Limit
Results Approved By: P
—,;*7“'?’;;’ ¥
John Pliugh, Lab Manager S S L _
: 5‘_“{; Y { §
Tricia Presca, Chemist 1 AR s

Mike Robbins, Chemist

OUhio EPA Drinking Water Cerification: 838

Lab Number: 219121608
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Cardinal Environmental

CEL Laboratories, LLC

2871 Salt Spri&gﬁ Road ® Yowungstown, Ohio 44509
A~

oo (330) 7978844 W Fyx: (330)797-3264 ® 1-800-523-0347

Laboratory Analysis Report

Client: GEO-5C

Atmn: GEORGE ABOUMERAD
LED BLAZE INDUSTRIAL PRWY

SUITE A

BEREA, OHIO 44107

Date Sampled: 12/11/2019
Time Sampled:

Date Received: 12/16/2019
Report Date:  12/19/2619

Lab Number:
Sample 1D

219121689

B-1/13.5-15

Sample Desc.

Sampler Name: ALEX OHIO TESTBOR

Sample Matrix:Solid

POy
Commenis:
Analyte Resalt Unit  Detection Method Analysis Date Anabyst
Limit

BTEX B{3ABI80
Banzene BDL mgfkg 0008 5835/8280 12182019 4P
Towens BOL mgikg G.oas SG3BME260 12M1B2018 JP
g&_l]g Henzang BOL mglkg £.005 50358260 124182013 =

fyiens BDL mgkg 4005 503560 121182013 e
o-AylEne 8O0 mgig £.005 SOISE260 12182019 Je
SURROGATES 5035/8260
Hienmofiuorobenzens 112 % BO124 %% 5035/8260 12/18/201% JP
Taivane-of a3 4% B53-118 % 3535/8288 1211872049 JP
Bramofluombenzana 80 % 58-118 % 5035/8266 12/18/2013 JP

Results Approved By;

Jdoha Piiugh, Lab Manager

A<

Tricia Presco, Chemist i G Rk Ees R ,f«-w{,ﬂ-_u 3

Mike Robhbins. Chamist

Ohio EPA Drinking Water Cerlification: 838

Lab Number: 219121600

BDL = Below Detection Limit



C E L Cardinal Environmental
~ £~&« Laboratories, LLC

/_@‘i 711 Salt Springs Road ® Youngstown, Ohio 44509

con (330) 7978844 @ Fgx: (330)797-3264 ® 1-800-523-0347

Laboratory Analysis Report

Client; GEO-5C1

Attn: GEORGE ABOUMRAD
THY BLAZE INDUSTRIAL PKWY

SUITE A

BEREA, OHIO 44107

Date Sampled: 12/1172019
Time Sampled:

Date Received: 12/16/2019
Report Bate: 12492019
Comments:

Lab Number:
Sample 1D:

Sample Desc.
Sampler Name: ALEX OHIO TESTBOR
Sample Matrix:Solid

POH

219121610
2/6-1.5

Analvie

BYEX
Benzene
Toluens
Et_tgér? Benzene
Aylens
o-Kylene
SURROGATES
Dipromofiuorcbenzans
Toluensdg

Bromofluarobenzens

Results Approved By,

Jotn Piugh. Lab Manager

Tricia Presco, Chemist

Resalt finit
BOL mig'kg
BOL migfg
BDL mgikg
BOL migkg
BDL mgfkg
105 %
B85 %
ki E
A2
el s
¢ ‘]‘? ij/’ ‘L"i% ;,5{- qv_l_‘i i

dike Robbing, Chemist

Ohio EPA Drinking Water Certification: 838

Lab Number: 219121618

Detection Method

Limit

0406
IREE
0 ags
0a0s
0 005

80-124 %
£5-118 %
56116 %

E(35/8280
5035/8260
S035/8550
5U35I8I50
5036/8260
5035/8260
5035/8280
5435/8280
50358280
BU35/8260

Analysis Date

12182018
1211872019
12AB2019
1282018
1248208

12182018
1211872019
12182014

JF
JP

JFP
P

JP

JE
48

Anglyst

BDL = Below Detection Limit

Page 1



C E L Cardinal Environmental
e Laboratories, LLC

2870 Salt Springs Road  ® Youngstown, Ohio 44509

por (3307 797-8844 B Faxo (330)797-3264 ® }-800-523-0347

Laboratory Analysis Report

Clivot: GEO-SCT

Atta: GEORGE ABOUMRAD
i BLAZE INDUSTRIAL PRWY

S5UITE A

REREA, OHIO 44107

Prate Sampled: 12112019
Time Sampled:

Date Received: 12/16/2019
Report Date: 12/19/2019

Comments:

Lah Number:
Sample ID:

219121611

STOP/85-10.

Sample Desc.
Sampler Name: ALEX OHIO TESTROR
Sample Matrix:Solid

PO

Analyie

BTEX
Benzens
Tolusre
gmgi Banrene

Kylens
G-Kylene
SURROGATES
Dipromofiuorobenzens
Toluens-db

Bromoflucrabenzens

Resuits Approved By:

dohn Pllugh, Lab Manager

Triciz Presca, Chemist

BOL
BOL
BDL
BDL
BDL

#

4 2
A2l

Hesult

Umit

rmalkg
ma'kg
mglkg
mglky
mgikg

Fa

W

E ‘; {}‘ l,_,ﬂg _£ b

Mike Robbins, Chemist

L

Ohio EPA Drinking Water Certification: 838

Lab Nuember: 339121611

Detection Method

Limit

0005
4005
0 Oos
¢.005

4.005

80-124 %
68-118 %
H6-115 %

50356260
5035/8260
BU35/6280
03518260
5035/8260
50356260
5035/8280
5035/8280
503518260
50358260

Analysis Date

1211672018
121852019
12/182me
1271872019
12182019

1211862818
12/18/201%
124872045

Analyst

47

4P
JP
JF

4B
JB
4P

 BOL = Below Detection Limit

Page ]



C E L Cardinal Environmental
BB Laboratories, LLC

2870 Salt Springs Road & Youngsiown, (hio 44509

s (330) TOT-8844 @ Fax: (330)797-3264 @ [-800-323-0347

Laboratory Analysis Report

{lient: GEQ-RCE
Aftn: GEORGE ABOUMBRAD
1ED BLAZE INDUSTRIAL PKWY
SUITE A
BEREA, OHIO 44107

Lab Number: 219121612
Sample 1D: 478510

Date Sampled: 12/112019 Sample Desc.

Time Sampled: Sampler Name: ALEX OHI0O TESTBOR

Dite Recebved: 12/16/2019 . Sample Matriv:Solid

Repor! Bater 1271972019 Py

Commenis:
Analvte Result binit  Detection Methoed Analysis Date Analyst

Limit

BTEX 5035/8280

Benzene B0l malkg 3608 50358760 1241802015 Jp
Taluansa BDL maiky 4005 BO35MA280 i2HE20MT IR
Byl Benzens 801 miglkag 0.005 BO35/260  12/182ME JR

Aylene BOL makg 3.005 E035/8260 12/118/2018 il

s-Aylene BOL magikg 0.005 5035/8260 121182010 JP
SURROGATES SOASIBZED

Dibromoflusrosenzens G4 % ak-124 % 5035082580 t2M1R201% JP
Tolusne-da = % fo-118 % 5035/8260 1271842019 J#
Bromofiuorobenzane a0 % 58116 % 5035/8260  1Z/18/201% JE
: BDL = Below Detection Limit
Resulis Approved By " / o

7 F g
: U v
John Pliugh, Lab Manager 2l /£
{J‘} -‘;’ 4 % i ¥ 3"
k L_,:‘ 1 ‘_5 ,:'—"( e Y

Tricia Prases, Chemist LS

tdike Robbins, Chemist

Ohio EPA Drinking Water Cerfification: 898

Lab Number: 219121612 Page |



Cardinal Environmental

CEL vaboraories Lic™

2870 Selt Springs Road ® Youngstown, Ohia 44509
~~

. (330) 79785844 ® Fax: (330)797-3264 ® [-800-523-0347

Laboratory Analysis Report

Chent: GEO-SC1

Attn: GEORGE ABOUMRAD
110 BLAZE INDUSTRIAL PEKWY

SUITE &

BEREA, OHIO 44107

Date Sampled: 1271172019
Time Sampled:
Date Received: 12/16/2010

fab Number;
Sample 1D

Sample Desc.

219121613

5/6-7.8

Sampler Name: ALEX OHIO TESTBOR

Rample Matriv:iSolid

Report Dater  12/19/2019 PO
Comments:
Analyle Result Unit  Detection Method Analysis Date Anualyst
Limit
BTEX 5035/8260
Henzane BDL makg ooos S03as5/@260 1282018 JF
Tolusnre BDL makn 0.005 2035/8280 12182018 JB
Eﬂ'&_‘i‘ Banzans BDL makg 0005 50358260 12182018 P
tylene BOL mgikg 0.005 E0I5/82680  12/13/2019 Jp
a-Xylers BOL malke 0.005 5035/82680 121812049 ap
SURRDGATES S03A8/8260
Dinramofiuorobanzena 117 Yo 50124 % 503%/8260 121182018 JP
Teluane-da B4 o 63-118 % 50358260 121182018 JF
Bromofluorobenzens =2 ] k3 58-118 % S035/8260  12718/201% 4P
B80L = Below Detection Limit
Results Approved By: y ;f;:? ’f‘_,y
dohn Pllugh, Lat Manager : wf}f Rm,‘, - il
Tricia Presco, Chemist | YA ,-J ‘--"}l &0

Mike Robbins, Chamist

Ohio EPA Drinking Water Certification: 398

Lab Number: 319121613

Page |



C E L Cardinal Environmental
*<&~ Laboratories, LLC |

2870 Salt Springs Road 8 Youngstown, Ohie 44509

.

{330) 7O7-8844 @ [ax. (330)797-3264 @ ]-800-323-0347

Laboratory Analysis Report

Clicnt: GEO-5C

Attn: GEORGE ABOUMRAD

110 BLAZE INDUSTRIAL PRWY
SUITE A

BEREA, OHIO 44107

Date Sampled: 12/11/2019
Time Sampled:
Date Recetved: 12/16/2019

fab Number: 219121614

Sample 1D: 6/13.5-15

Sample Desc.
Sampler Name: ALEX OHIO TESTBOR
Sample Matriv:Solid

Report Date:  12/1972019 PO
Comments:
Analvie Heunlt Unit  Detection Method Analysis Date Analyst
Limit
BTEX SO3SEED
Benzene BOL kg 0 Gas 5035/8280  12/18/2019 JF
Toluens BDL myxg 0005 5035/8260 12182018 JE
Ethyl Benzens BDL mgiky 0.005 S035/8260 120182019 Je
A’xp;eae BOL mgikg 0.005 503518280 12A18/2019 4P
a-Kylans BOL mglkg {1 0as SUAS/E260 121872013 JE
SURRCGATES 5(035/8280
Dibromoflucranerzans 114 % BO-124 % 5035/8250 1211877019 P
Toluene-gf i) Yo 55118 % SL35/8260 1ZN&ZG1D JP
Bromofiunmbenzens a2 % 58-118 % BU3S/BZE0 12182018 Je
BDL = Below Detection Limit
Results Approved By: Ve
| 4F
John Pilugh, Lab Manager *Jé’-v—l 7L .
Tricia Presco, Chemist / 415 B i —f—L

Mike Robhins, Chemist

Ohio EFA Drinking Water Cerlification; 898

Lab Number:  2{9121614
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