



























































































































































































































































































































































Apr 05, 2022

----->LAYOUT: C-706 SWM NOTES AND DETAILS

H:\16\MD16206639\DRAWINGS\PLAN SETS\MD 16206639 - BMPS - 0

#4 BARS (TYP.) WELDED TO
THE ANGLES AND AT EACH
INTERSECTION OF THE
BARS

SOLUTIONS

ENVIRONMENTAL PROTECTION, INC.

2" WIDE x 1/4" THICK STEEL
RING. BOLTED TO SIDE OF
RISER

The Liner Company

1567 W. South Airport Rd.
Traverse City, Michigan
49686

The Liner Company

Pipe Boot Details

Phone | 800-DK-LINER
Fax | 231-943-2270

% www.geamembrang.com

1"x1"X1/8"L (TYP.)

about b contact b newsletter signup ¢

Anchor Trench Details

Share Twest

L1=9-0"
L2 = 100"
L3 = 20"
L4 = 3-0"
d=1-0"

TRASH RACK DETAIL FOR STRUCTURE A-20

NOT TO SCALE

Anchor Trench 8" Mir\.|———‘

Conventional Trench

PYC Liner

EP| PIPE BOOT
Preserving water resources for future generations

Typical Anchor Trench

The anchor trench will be excavated to the line, grade and width shown on the
construction drawings, prior to liner placement. The OWNER or ENGINEER will
verify that the anchor trench has been constructed according to construction
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CONTRACTOR'S "AS-BUILT" NOTE

AS-BUILT PLANS AND SPECIFICATIONS ARE REQUIRED FOR THIS STORMWATER MANAGEMENT
FACILITY. THESE MUST BE PREPARED AND SEALED BY A REGISTERED PROFESSIONAL ENGINEER.
BALTIMORE COUNTY WILL NOT PERFORM THE INSPECTION OR PREPARE THE AS-BUILT PLANS OR
CERTIFICATION. THE STORMWATER MANAGEMENT PERMIT SECURITY WILL NOT BE RELEASED
UNTIL THE AS-BUILT PLANS AND CERTIFICATION ARE APPROVED BY BALTIMORE COUNTY.

IN ORDER TO PREPARE THE REQUIRED AS-BUILT PLANS AND CERTIFICATION, THIS STORMWATER
MANAGEMENT FACILITY MUST BE INSPECTED BY THE ENGINEER AT SPECIFIC STAGES DURING
CONSTRUCTION AS REQUIRED BY THE CURRENT BALTIMORE COUNTY STORMWATER
MANAGEMENT POLICY AND DESIGN MANUAL. THE CONTRACTOR SHALL NOTIFY THE ENGINEER AT
LEAST (5) WORKING DAYS PRIOR TO STARTING ANY WORK SHOWN ON THESE PLANS.

AS-BUILT CERTIFICATION

| CERTIFY THAT THE FACILITY SHOWN ON THIS PLAN WAS CONSTRUCTED AS SHOWN ON THE
'‘AS-BUILT' PLANS AND MEETS THE APPROVED PLANS AND SPECIFICATIONS.

SIGNED: P.E. NO.:

DATE:

LANDOWNER'S/DEVELOPER'S CERTIFICATION

I/'WE HEREBY CERTIFY THAT ALL WORK SHOWN ON THESE CONSTRUCTION DRAWINGS WILL
BE ACCOMPLISHED PURSUANT TO THESE PLANS. I/WE ALSO UNDERSTAND THAT IT IS MY/OUR
RESPONSIBILITY TO HAVE THE CONSTRUCTION SUPERVISED AND CERTIFIED, INCLUDING THE
SUBMITTAL OF "AS-BUILT" PLANS WITHIN THIRTY (30) DAYS OF COMPLETION, BY A MARYLAND
REGISTERED PROFESSIONAL ENGINEER.

[1]: drangs. BY: DATE:
R ‘ ‘ ‘E‘ | Ifthe anchor trench is located in a subgrade susceptible to desiccation; no more
‘ ‘ ‘:‘ ‘ ‘: A\ A\ PROP. MANHOLE WALL than the amount of trench required for the geomembrane to be anchored in one PRINT NAME:
wZ ‘ ‘ ‘7m7 PROP. 6" PVC GATE VALVE TO BE 4 — : day will be excavated to minimize desiccation of the anchor trench scils.
PROP. 6" PERFORATED PVC = POND BOTTOM L= BOLTED TO MANHOLE WALL . / <
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mLmLmLmLE L]Lmumumi == — . ENVIRONMENTAL PROTECTION AND SUSTAINABILITY AND THE BALTIMORE COUNTY SOIL

e e e d e L NOTE: POUR CONCRETE AGAINST UNDISTURBED EARTH. CONSERVATION DISTRICT.
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POND DRAWDOWN DETAIL CONCRETE CRADLE DETAIL POND DEWATERING VALVE s 0 l “ I I o N s PRINT NAME: _MICHAF] GESELL, PE. DATE:
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| The Liner Company

ENVIRONMENTAL PROTECTION, INC.

1567 W. South Alrport Rd.
Traverse City, Michigan

DD

49686

Phone | 800-0K-LINER
Fax | 231-943-2270
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PROVIDE 4 THREADED 1/2" @ DOWELS

(MAXIMUM EMBEDMENT DEPTH = 3") AND 9-0
THREADED DOWELS AS REQUIRED. CAST IN PLAG www.geomembrane.com
CONCRETE ~
#4 BARS TIED TO THREADED COLLAR PROVIDE 3" MIN. CLEARANCE
DOWELS. (FIELD ADJUST AS BETWEEN #4 BARS AND TYPICAL
NECESSARY TO PROVIDE #4 BARS TIED OUTSIDE EDGE OF COLLAR 60" ASTM C-361 APPLICATIONS:
6" CLEARANCES AS SHOWN IN SECTION TO DOWELS (TYP.) BOTH SIDES. CL B-25 RCCP
= C-C.) Reservoirs
i 9’_0”
\ 90" / PROVIDE 4 THREADED DOWELS
©n
Q@ :JJ THREADED DOWEL il Remediation
SR (TYP.) C ; C
S 1’ (TYP)
2 °
o R Ny R | or Features
o P °’ PROVIDE 3" MIN. CLEARANCE © /
BETWEEN #4 BARS , TOP AND — | A
BOTTOM OF COLLAR f
7 Vv Vv Vv Vv Vv Vv
=) . \ (TYPICAL). N N N |~ N
< v, . \Vi = 1 #
L 15 t CONCRETE CRADLE FOR N v v N V N V N
™ ~ 60" ASTM C-361 CL B-25
, RCCP ONLY | PROVIDE 3" MIN CLEARANCE
D BETWEEN DOWEL AND OUTSIDE
SECT’ON c c EDGE OF COLLAR. (TYPICAL)
NOT TO SCALE PLAN VIEW
NOT TO SCALE
NOT TO SCALE
APPROXIMATE PROP. POND EMBANKMENT
GRADE @ DIAPHRAGM SURFACE
APPROXIMATE EXIST. | 21692 M\ tROM FINSHED .
GROUND @ DIAPHRAGM .
GRADE) -
2,
I SAND FILTER DIAPHRAGM 4 45 Thetinercompay ENVIRONMENTAL PROTECTION, INC.
#57 STONE MEETING SAND FILTER DIAPHRAGM 4'PVCFROMFILTER— \ —— ASTM C-33 |‘——’|
AASHTO M 43-88 ASTM C-33 DIAPHRAGM N 60" RCP 1567 W. South Airport Ad.
T City, Michi
d 4" SOLID SCH40 PVC ~® BARREL e
BEND AND OUTLET PIPES
/—4" PVC PERFORATED CONCRETE CRADLE > Phane | B00-OK-LINER
i Fax | 231-943-2270 . .
. ——+——F Pipe Boot Installation
www.geomembrane.com
T+ 60" RCP
| a G BARREL CAP END (TYP.) 0] Step1: It may be necessary to trim the
O o Lo excess tapered portion of the
i .
| 5 | CONCRETE WAL z— v TOOUTFALL Prepare the subgrade around boot sleeve.
© (DESIGNED R L - CONC. CRADLE the area of the pipe. The sub-
1 1 | : | | ‘ | BY OTHERS) ‘ = ‘ S - Ay * (SEE DETAIL THIS SHEET) — 1T —' - -_T— — —\ ATl el ek, ki
; RS PRt @, e e L and free of any protrusions.
12'/51 ——I—L— . = Weld the boot apron to the liner
6" TYP. = Step 2: using EPI provided adhesive.
4.5 ANIMAL GUARD—/ —+ =~ Apply the adhesive to the liner
f Clean the surface of the liner and the boot apron. Let the
around the penetration where adhesive setup for several
\__4" LATERAL PERFORATED PVC (ASTM D-2 the boot will be welded in place. seconds before pressing the
1 1 | 729 : : :
SECTION Z'Z DIAPH RAGM OUTLET Y @ 1% (TYP.). *"PERFORATIONS EMAX.) 3/g" ) Wipe Iawayl'ﬁny dl;t or du?t 5 Eg;t agr%“;ndhzgiélr;irr;c;%ether
14'-0" PERFORATIONS (MAX partlc es. e surfaces o the o] :
PVC LATERAL DETAIL @ HEADWALL (MAX,) liner, boot, and the pipe must | smooth out any bubbles or
8 PER LINEAR FOOT (MIN.) be completely clean and dry. wrinkles.
Step 3: Step 5:
v 1
SECTION 'D'D' SECTION Y'Y Slide the boot sleeve on the Seal the boot sleeve to the pipe
pipe, making sure the boot is using the stainless steel hose
aligned and all surfaces are clamp. The clamp around the
FILTER-DRAINAGE DIAPHRAGM NOTES: smooth. pipe will form a watertight seal to
the pipe.

THE FILTER-DRAINAGE DIAPHRAGM SHALL BE CONSTRUCTED IN ACCORDANCE WITH THIS SECTION AND AS SHOWN ON THE PLANS. THE MATERIAL SHALL BE PLACED ON CONTINUOUS, APPROXIMATELY HORIZONTAL LAYERS NOT MORE THAN 12 INCHES IN LOOSE
THICKNESS. THE WATER CONTENT OF THE DRAINAGE MATERIAL BEFORE AND DURING COMPACTION SHALL BE UNIFORM THROUGHOUT EACH LAYER OF THE MATERIAL. THE WATER CONTENT SHALL BE SUFFICIENT TO ATTAIN THE REQUIRED DENSITY OF THE
MATERIAL IN PLACE WHEN COMPACTED. THE MATERIAL SHALL BE COMPACTED AS SPECIFIED IN "EARTH FILL". THE DIAPHRAGM SHALL BE THOROUGHLY FLOODED UPON COMPACTION AND THE OUTLET DRAINS OBSERVED FOR PROPER FUNCTION. CARE SHOULD
BE TAKEN SO THAT THE DRAINAGE MATERIAL DOES NOT BECOME CONTAMINATED. CONTAMINATED DRAINAGE MATERIAL SHALL BE REMOVED AND REPLACED WITH SUITABLE MATERIAL. DURING PERIODS OF SHUTDOWN AND AT ALL EQUIPMENT CROSSINGS, THE
DRAINAGE MATERIAL SHOULD BE PROTECTED BY PROTECTIVE COVERING MATERIAL SUCH AS POLYETHYLENE SHEETING, PVC SHEETING OR EQUAL. AT EQUIPMENT CROSSINGS, THE SHEETING MATERIAL SHALL BE COVERED WITH A SUFFICIENT DEPTH OF
EMBANKMENT MATERIAL TO PREVENT DAMAGE TO THE SHEETING BY THE EQUIPMENT, OR A MINIMUM OF 12 INCHES, WHICHEVER PROVIDES GREATER PROTECTION. PRIOR TO PLACING ADDITIONAL DRAINAGE MATERIAL AFTER SHUTDOWN AT EQUIPMENT
CROSSINGS, THE CONTRACTOR SHALL REMOVE ANY TEMPORARY PROTECTIVE COVERINGS AND REPLACE ANY MATERIAL THAT MAY HAVE BECOME CONTAMINATED. 4 INCH PVC OUTLET DRAIN TO PROTECT A MINIMUM OF 4 INCHES FROM THE FACE OF ENDWALL. A
REMOVABLE ANIMAL GUARD (AGRIDRAIN RATGUARD OR EQUAL) IS TO BE ATTACHED TO THE OUTLET END OF THE 4 INCH PVC DRAINS. AN ALTERNATIVE IS 1/4" X 1/4" HARDWARE CLOTH ATTACHED WITH STAINLESS STEEL HOSE CLAMP. A GEOTECHNICAL ENGINEER
SHALL BE PRESENT DURING CONSTRUCTION.

For technical assistance, call EPI toll free
800-655-4637

Preserving water resources for future generations

FILTER DIAPHRAGM DETAILS

NOT TO SCALE

30 mil PVC Geomembrane

Specifications

PVC liners fabricated by EPI
are a single-ply construction with
Polyvinyl Chloride as the
principle polymer. Only first
quality virgin resins are used and
all materials meet or exceed the
requirements of ASTM D7176
Standard Specification for PVC
geomembranes used in buried
applications.

EPI utilizes statistical
process control (SPC) to ensure
the integrity of each panel
produced. Samples from actual
factory seams are removed
during the welding process for a
rigorous, proven testing
procedure that assures you of
the highest quality factory-
fabricated PVC geomembranes
available.

PVC Liners are fabricated by
EPIl in panels, accordion-folded in
both directions, and packaged for
shipment to your site for quick,
easy installation to save you time
and money.

Thickness +5%
Specific Gravity {min)

Tensile (Ibfin-width, min)

WET POND SEQUENCE OF CONSTRUCTION
1.

NOTIFY CERTIFYING ENGINEER FIVE (5) WORKING DAYS PRIOR TO BEGINNING STORMWATER
MANAGEMENT FACILITY CONSTRUCTION.

2. NOTIFY BALTIMORE COUNTY AT LEAST 48 HOURS PRIOR TO DOING ANY WORK.

ASTM D-5199  .0307
ASTM D-792 1.20

3. CLEAR AND GRUB EXISTING POND AREA.

ASTM D-882 73

4. CONSTRUCT ACCESS ROAD PER PLANS.

Elongation at Break (% min) ASTM D-882 380

Modulus (bfin-width, mir) ASTM D-882 30 5. ROUGH GRADE FOR EMBANKMENT ELEVATIONS SHOWN ON PLAN.
Tear Resistance (Ibfin, min) ASTMD-1004 8 6. INSTALL RISER STRUCTURE AS SHOWN ON APPROVED STORMWATER MANAGEMENT PLAN.
Resistance to Soil Burial ASTM G-160

(% change, max)

1. Breaking Factor
2. Elongation At Break
3. Modulus at 100% Elongation

Impact Cold Crack (°C)
Dimensional Stability
(% change, max)

Water Extraction (%, man
Volatile Loss (%, max)
Hydrostatic Resistance
(psi, min)

Plasticizer Min Ave Molec Wt ASTM 2124 400

Factory Fabricated Seams:
Peel Strength (lbs/in, min)

ASTM D-1780 -29
ASTM D-1204
(212°FA5min.) 3 9.

7. INSTALL STORMDRAIN PIPE AND CONCRETE CRADLE FROM RISER STRUCTURE TO

5 DOWNSTREAM END WALL. INSTALL FILTER DIAPHRAGM
20

0 8. INSTALL 30-MIL PVC IMPERVIOUS LINER AND 12-INCHES OF CLEAN FILL ON TOP OF

IMPERVIOUS LINER.

FINE GRADE AND PERMANENTLY STABILIZE POND AREAS.

ASTMD-1239  0.15
ASTM D-1203(4) 0.70
ASTM D-751(a) 100

10. INSTALL PVC DEWATERING PIPE AND STONE AROUND PIPE.

11. CONTRACTOR TO PROVIDE PROOF OF DELIVERY AND INSTALLATION OF SOIL AMENITIES,
GRASS SEED, AND LANDSCAPING IN QUANTITIES REQUIRED TO INSPECTING AGENT AT
COMPLETION OF STABILIZATION.

ASTMD-7408 15
Shear Strength (Ibsfin, min) ASTM D-7408 58.4 12.

CONDUCT 'AS-BUILT' SURVEY OF FACILITY AND STORMDRAIN AND SUBMIT TO APPROPRIATE
AGENCIES WITHIN 30 DAYS OF COMPLETION.

These dala are bassd on tesls helieved (o be relable. However, (hese are faboralory tesis thal may nof
simuiale actual vss conditions. They are provided for your informational punposes only, No warranty,

express of imalied, including any offrer further warranty of fifness for a particular purnose or merchantabilty,

is made by s promotional fiferature.

Preserving water resources for future generations

CONSULTANT'S HAZARD CLASS CERTIFICATION

CERTIFY THAT THESE FACILITIES MEET ALL REQUIREMENTS FOR HAZARD CLASS (A).

[REQUIREMENTS AS STATED IN THE USDA NATURAL RESOURCES CONSERVATION SERVICE -
MARYLAND CONSERVATION PRACTICE STANDARD FOR POND, CODE 378, JANUARY 2000.] ALL
NECESSARY INVESTIGATIONS AND COMPUTATIONS HAVE BEEN PERFORMED TO VERIFY THIS

FINDING.
SIGNED: MD LICENSE NO.: 44097
SIGNEE: MICHAEL GESELL, P.E. DATE:

STORMWATER MANAGEMENT NOTES

1. STORMWATER QUALITY HAS BEEN ADDRESSED BY THE PROPOSED WET POND IN CONJUNCTION
WITH THE EXISTING WASTEWATER TREATMENT FACILITY.

2. STORMWATER MANAGEMENT FACILITIES TO BE PRIVATELY OWNED AND MAINTAINED.
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MARYLAND COORDINATE
SYSTEM (MCS)

SITE DATA
KEYSHEET ANW
ELECTION DISTRICT 15
OWNERIDEVELOPER COUNGILMANIC 7
TRADEPOINT DEVELOPMENT, LLC DISTRICT
1600 SPARROWS POINT BLVD
BALTIMORE, MD 21219 SWM MAINTENANCE | PRIVATE
CONTACT: TOM CASO

PHONE: 410-382-6667

ELEVATIONS BASED ON NAVD 88,
COORDINATES AND MERIDIAN ARE BASED ON
THE MARYLAND COORDINATE SYSTEM (MCS)

PER MONUMENTS BCO #1433 AND GIS 2

APPROVED: CHIEF

STORMWATER MANAGEMENT DIVISION

BALTO. CO. DEPT. OF
ENVIRONMENTAL PROTECTION
AND SUSTAINABILITY

PROFESSIONAL CERTIFICATION
|, MICHAEL J. GESELL, HEREBY CERTIFY THAT THESE
DOCUMENTS WERE PREPARED OR APPROVED BY ME, AND
THAT | AM A DULY LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF MARYLAND,
LICENSE NO. 44097, EXPIRATION DATE: 6/9/23
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©BOHLER

SITE CIVIL AND CONSULTING ENGINEERING
LAND SURVEYING
PROGRAM MANAGEMENT
LANDSCAPE ARCHITECTURE
SUSTAINABLE DESIGN
PERMITTING SERVICES
TRANSPORTATION SERVICES
THE INFORMATION, DESIGN AND CONTENT OF THIS PLAN ARE PROPRIETARY AND SHALL NOT BE COPIED OR USED FOR ANY PURPOSE WITHOUT PRIOR WRITTEN

AUTHORIZATION FROM BOHLER. ONLY APPROVED, SIGNED AND SEALED PLANS SHALL BE UTILIZED FOR CONSTRUCTION PURPOSES
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Know what’s below.
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Pond MD-378-15

CONSTRUCTION SPECIFICATIONS

These specifications are appropriate to all
ponds within the scope of the Standard for
practice MD-378. All references to ASTM
and AASHTO specifications apply to the most
recent version.

Site Preparation

Areas designated for borrow areas, embank-
ment, and structural works shall be cleared,
grubbed and stripped of topsoil. All trees,
vegetation, roots and other objectionable ma-
terial shall be removed. Channel banks and
sharp breaks shall be sloped to no steeper than
1:1.  All trees shall be cleared and grubbed
within 15 feet of the toe of the embankment.

Areas to be covered by the reservoir will be
cleared of all trees, brush, logs, fences, rub-
bish and other objectionable material unless
otherwise designated on the plans. Trees,
brush, and stumps shall be cut approximately
level with the ground surface. For dry
stormwater management ponds, a minimum of
a 23-foot radius around the inlet structure
shall be cleared.

All cleared and grubbed material shall be dis-
posed of outside and below the limits of the
dam and reservoir as directed by the owner or
his representative. When specified, a suffi-
cient quantity of topsoil will be stockpiled in a
suitable location for use on the embankment
and other designated areas.

Earth Fill

Meaterial - The fill material shall be taken from
approved designated borrow areas. It shall be
free of roots, stumps, wood, rubbish, stones
greater than 67, frozen or other objectionable
materials. Fill material for the center of the
embankment, and cut off trench shall conform
to Unified Soil Classification GC, SC, CH, or
CL and must have at least 30% passing the
#200 sieve. Congideration may be given to
the use of other materials in the embankment
if designed by a geotechnical engineer. Such
special designs must have construction super-
vised by a geotechnical engineer.

Materials used in the outer shell of the em-
bankment must have the capability to support
vegetation of the quality required to prevent
erosion of the embankment.

Placement - Arecas on which fill is to be
placed shall be scarified prior to placement of
fill. Fill materials shall be placed in maximum
8 inch thick (before compaction) layers which
are to be continuous over the entire length of
the fill. The most permeable borrow material
shall be placed in the downstream portions of
the embankment. The principal spillway must
be installed concurrently with fill placement
and not excavated into the embankment.

Compaction - The movement of the hauling
and spreading equipment over the fill shall be
controlled so that the entire surface of each
lift shall be traversed by not less than one
tread track of heavy equipment or compaction
shall be achieved by a minimum of four com-
plete passes of a sheepsfoot, rubber tired or
vibratory roller. Fill material shall contain
sufficient moisture such that the required de-
gree of compaction will be obtained with the
equipment used. The fill material shall contain
sufficient moisture so that if formed into a ball
it will not crumble, yet not be so wet that
water can be squeezed out.

When required by the reviewing agency the
minimum required density shall not be less
than 95% of maximum dry density with a
moisture content within *2% of the optimum.
Each layer of fill shall be compacted as neces-
sary to obtain that density, and is to be certi-
fied by the Engineer at the time of construc-
tion. All compaction is to be determined by
AASHTO Method T-99 (Standard Proctor).

Cut Off Trench - The cutoff trench shall be
excavated into impervious material along or
parallel to the centerline of the embankment
as shown on the plans. The bottom width of
the trench shall be governed by the equipment
used for excavation, with the mmimum width
being four feet. The depth shall be at least
four feet below existing grade or as shown on
the plans. The side slopes of the trench shall
be 1 to 1 or flatter. The backfill shall be com-
pacted with construction equipment, rollers,
or hand tampers to assure maximum density
and minimum permeability.

Pond MD-378-16

Embankment Core - The core shall be paral-
lel to the centerline of the embankment as
shown on the plans. The top width of the
core shall be a minimum of four feet. The
height shall extend up to at least the 10 vear
water elevation or as shown on the plans.
The side slopes shall be 1 to 1 or flatter. The
core shall be compacted with construction
equipment, rollers, or hand tampers to assure
maximum density and minimum permeability.
In addition, the core shall be placed concur-
rently with the outer shell of the embankment.

Structure Baclkfill

Backfill adjacent to pipes or structures shall
be of the type and quality conforming to that
specified for the adjoining fill material. The
fill shall be placed in horizontal layers not to
exceed four inches in thickness and com-
pacted by hand tampers or other manually di-
rected compaction equipment. The material
needs to fill completely all spaces under and
adjacent to the pipe. At no time during the
backfilling operation shall driven equipment
be allowed to operate closer than four feet,
measured horizontally, to any part of a struc-
ture. Under no circumstances shall equipment
be driven over any part of a concrete structure
or pipe, unless there is a compacted fill of 24”
or greater over the structure or pipe.

Structure backfill may be flowable fill meeting
the requirements of Maryland Department of
Transportation, State Highway Administration
Standard Specifications for Construction and
Materials, Section 313 as modified. The
mixture shall have a 100-200 psi; 28 day un-
confined compressive strength. The flowable
fill shall have a mmimum pH of 4.0 and a
minimum resistivity of 2,000 ohm-cm. Mate-
rial shall be placed such that a minimum of 6”
(measured perpendicular to the outside of the
pipe) of flowable fill shall be under (bedding),
over and, on the sides of the pipe. It only
needs to extend up to the spring line for rigid
conduits. Average slump of the fill shall be 77
to assure flowability of the material. Ade-
quate measures shall be taken (sand bags,
ete.) to prevent floating the pipe. When using
flowable fill, all metal pipe shall be bituminous
coated. Any adjoining soil fill shall be placed
in horizontal layers not to exceed four inches
in thickness and compacted by hand tampers

or other manually directed compaction
equipment. The material shall completely fill
all voids adjacent to the flowable fill zone. At
no time during the backfilling operation shall
driven equipment be allowed to operate closer
than four feet, measured horizontally, to any
part of a structure. Under no circumstances
shall equipment be driven over any part of a
structure or pipe unless there is a compacted
fill of 24” or greater over the structure or
pipe. Backfill material outside the structural
backfill (flowable fill) zone shall be of the type
and quality conforming to that specified for
the core of the embankment or other em-
bankment materials.

Pipe Conduits

All pipes shall be circular in cross section.

Corrugated Metal Pipe - All of the following
criteria shall apply for corrugated metal pipe:

1. Materials - (Polymer Coated steel pipe) -
Steel pipes with polymeric coatings shall
have a minimum coating thickness of 0.01
inch (10 mil) on both sides of the pipe.
This pipe and its appurtenances shall
conform to the requirements of AASHTO
Specifications M-245 & M-246 with wa-
tertight coupling bands or flanges.

Materials - (Aluminum Coated Steel Pipe)
- This pipe and its appurtenances shall
conform to the requirements of AASHTO
Specification M-274 with watertight cou-
pling bands or flanges. Aluminum Coated
Steel Pipe, when used with flowable fill or
when soil and/or water conditions warrant
the need for increased durability, shall be
fully bituminous coated per requirements
of AASHTO Specification M-190 Type
A.  Any aluminum coating damaged or
otherwise removed shall be replaced with
cold applied bituminous coating com-
pound. Aluminum surfaces that are to be
in contact with concrete shall be painted
with one coat of zinc chromate primer or
two coats of asphalt.

Materials - (Aluminum Pipe) - This pipe
and its appurtenances shall conform to the
requirements of AASHTO Specification
M-196 or M-211 with watertight coupling

Pond MD-378-17

bands or flanges. Aluminum Pipe, when
used with flowable fill or when soil and/or
water conditions warrant for increased du-
rability, shall be fully bituminous coated
per requirements of AASHTO Specifica-
tion M-190 Type A. Aluminum surfaces
that are to be in contact with concrete
shall be painted with one coat of zinc
chromate primer or two coats of asphalt.
Hot dip galvanized bolts may be used for
connections. The pH of the surrounding
soils shall be between 4 and 9.

2. Coupling bands, anti-seep collars, end
sections, etc.,, must be composed of the
same material and coatings as the pipe.
Metals must be insulated from dissimilar
materials with use of rubber or plastic in-
sulating materials at least 24 mils in thick-
ness.

3. Connections - All connections with pipes
must be completely watertight. The drain
pipe or barrel connection to the riser shall
be welded all around when the pipe and
riser are metal. Anti-seep collars shall be
connected to the pipe in such a manner as
to be completely watertight.  Dimple
bands are not considered to be watertight.

All connections shall use a rubber or neo-
prene gasket when joining pipe sections.
The end of each pipe shall be re-rolled an
adequate number of corrugations to ac-
commodate the bandwidth. The following
type connections are acceptable for pipes
less than 24 inches in diameter: flanges on
both ends of the pipe with a circular 3/8
inch closed cell neoprene gasket, pre-
punched to the flange bolt circle, sand-
wiched between adjacent flanges, a 12-
inch wide standard lap type band with 12-
inch wide by 3/8-inch thick closed cell cir-
cular neoprene gasket; and a 12-inch wide
hugger type band with o-ring gaskets
having a minimum diameter of 1/2 inch
greater than the corrugation depth. Pipes
24 inches in diameter and larger shall be
connected by a 24 inch long annular cor-
rugated band using a minimum of 4 (four)
rods and lugs, 2 on each connecting pipe
end. A 24-inch wide by 3/8-inch thick
closed cell circular neoprene gasket will
be installed with 12 inches on the end of

each pipe. Flanged joints with 3/8 inch
closed cell gaskets the full width of the
flange is also acceptable.

Helically corrugated pipe shall have either
continuously welded seams or have lock
seams with internal caulking or a neoprene
bead.

4. Bedding - The pipe shall be firmly and
uniformly bedded throughout its entire
length. Where rock or soft, spongy or
other unstable soil is encountered, all such
material shall be removed and replaced
with suitable earth compacted to provide
adequate support.

3. Backfilling shall conform to “Structure
Backfill”.

6. Other details (anti-seep collars, valves,
etc.) shall be as shown on the drawings.

Reinforced Concrete Pipe - All of the fol-
lowing criteria shall apply for reinforced con-
crete pipe:

1. Materials - Reinforced concrete pipe shall
have bell and spigot joints with rubber
gaskets and shall equal or exceed ASTM
C-361.

2. Bedding - Reinforced concrete pipe con-
duits shall be laid in a concrete bedding /
cradle for their entire length. This bed-
ding / cradle shall consist of high slump
concrete placed under the pipe and up the
sides of the pipe at least 50% of its out-
side diameter with a minimum thickness of
6 inches. Where a concrete cradle is not
needed for structural reasons, flowable fill
may be used as described in the “Structure
Backfill” section of this standard. Gravel
bedding is not permitted.

3. Laying pipe - Bell and spigot pipe shall be
placed with the bell end upstream. Joints
shall be made in accordance with recom-
mendations of the manufacturer of the
material. After the joints are sealed for
the entire line, the bedding shall be placed
so that all spaces under the pipe are filled.
Care shall be exercised to prevent any de-
viation from the original line and grade of
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the pipe. The first joint must be located
within 4 feet from the riser.

4. Backfilling shall conform to “Structure
Backfill”.

5. Other details (anti-seep collars, valves,
etc.) shall be as shown on the drawings.

Plastic Pipe - The following criteria shall ap-
ply for plastic pipe:

1. Materials - PVC pipe shall be PVC-1120
or PVC-1220 conforming to ASTM D-
1785 or ASTM D-2241. Corrugated
High Density Polyethylene (HDPE) pipe,
couplings and fittings shall conform to the
following: 4 — 107 inch pipe shall meet
the requirements of AASHTO M252 Type
S, and 127 through 24" inch shall meet the
requirements of AASHTO M294 Type S.

2. Joints and connections to anti-seep collars
shall be completely watertight.

3. Bedding -The pipe shall be firmly and
uniformly bedded throughout its entire
length. Where rock or soft, spongy or
other unstable soil is encountered, all such
material shall be removed and replaced
with suitable earth compacted to provide
adequate support.

4. Backfilling shall conform to “Structure
Backfill”.

5. Other details (anti-seep collars, valves,
etc.) shall be as shown on the drawings.

Drainage Diaphragms - When a drainage
diaphragm is used, a registered professional
engineer will supervise the design and con-
struction inspection.

Concrete

Concrete shall meet the requirements of
Maryland Department of Transportation,
State Highway Admimistration Standard
Specifications for Construction and Materials,
Section 414, Mix No. 3.

Rock Riprap

Rock riprap shall meet the requirements of
Maryland Department of Transportation,
State Highway Administration Standard
Specifications for Construction and Materials,
Section 311.

Geotextile shall be placed under all riprap and
shall meet the requirements of Maryland De-
partment of Transportation, State Highway
Administration Standard Specifications for
Construction and Materials, Section 921.09,
Class C.

Care of Water during Construction

All work on permanent structures shall be car-
ried out in areas free from water. The Con-
tractor shall construct and maintain all tempo-
rary dikes, levees, cofferdams, drainage chan-
nels, and stream diversions necessary to pro-
tect the areas to be occupied by the permanent
works. The contractor shall also furnish, in-
stall, operate, and maintain all necessary
pumping and other equipment required for
removal of water from various parts of the
work and for maintaining the excavations,
foundation, and other parts of the work free
from water as required or directed by the en-
gineer for constructing each part of the work.
After having served their purpose, all tempo-
rary protective works shall be removed or
leveled and graded to the extent required to
prevent obstruction in any degree whatsoever
of the flow of water to the spillway or outlet
works and so as not to interfere in any way
with the operation or maintenance of the
structure. Stream diversions shall be main-
tained until the full flow can be passed
through the permanent works. The removal
of water from the required excavation and the
foundation shall be accomplished in a manner
and to the extent that will maintain stability of
the excavated slopes and bottom required ex-
cavations and will allow satisfactory performs-
ance of all construction operations. During
the placing and compacting of material in re-
quired excavations, the water level at the lo-
cations being refilled shall be maintained be-
low the bottom of the excavation at such lo-
cations which may require draining the water
sumps from which the water shall be pumped.

Stabilization

NRCS - MARYLAND

JANUARY 2000

NRCS - MARYLAND

JANUARY 2006

Pond MD-378-19

All borrow areas shall be graded to provide
proper drainage and left in a sightly condition.
All exposed surfaces of the embankment,
spillway, spoil and borrow areas, and berms
shall be stabilized by seeding, liming, fertiliz-
ing and mulching in accordance with the
Natural Resources Conservation Service
Standards and Specifications for Critical Area
Planting (MD-342) or as shown on the ac-
companying drawings.

Erosion and Sediment Control

Construction operations will be carried out in
such a manner that erosion will be controlled
and water and air pollution minimized. State
and local laws concerning pollution abatement
will be followed. Construction plans shall
detail erosion and sediment control measures.

NRCS - MARYLAND

Pond MD-378-20

JANUARY 2600

NRCS - MARYLAND

JANUARY 2000

OPERATION AND MAINTENANCE

An operation and maintenance plan in accor-
dance with Local or State Regulations will be
prepared for all ponds. As a minimum, the
dam inspection checklist located in Appendix
A shall be included as part of the operation
and maintenance plan and performed at least
annually. Written records of maintenance and
major repairs needs to be retained in a file.
The issuance of a Maintenance and Repair
Permit for any repairs or maintenance that
involves the modification of the dam or spill-
way from its original design and specifications
is required. A permit is also required for any
repairs or reconstruction that involve a sub-
stantial portion of the structure. All indicated
repairs are to be made as soon as practical.
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TYPICAL POND SECTIONS
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|_—— CLEAN FILL, 24" MIN.

GEOTEXTILE MARKER FABRIC

I EXISTING SOIL

TYPICAL LANDSCAPE SECTION

NOT TO SCALE

GEOTEXTILE MARKER FABRIC SPECIFICATIONS

THE GEOTEXTILE MARKER FABRIC SHALL BE A NONWOVEN PERVIOUS SHEET OF
POLYPROPYLENE MATERIAL. ADD STABILIZERS AND/OR INHIBITORS TO THE
BASE MATERIAL, AS NEEDED, TO MAKE THE FILAMENTS RESISTANT TO
DETERIORATION BY ULTRAVIOLET LIGHT, OXIDATION AND HEAT EXPOSURE.
REGRIND MATERIAL, WHICH CONSISTS OF EDGE TRIMMINGS AND OTHER
SCRAPS THAT HAVE NEVER REACHED THE CONSUMER, MAY BE USED TO
PRODUCE THE GEOTEXTILE. POST-CONSUMER RECYCLED MATERIAL MAY BE
USED. GEOTEXTILE SHALL BE FORMED INTO A NETWORK SUCH THAT THE
FILAMENTS OR YARNS RETAIN DIMENSIONAL STABILITY RELATIVE TO EACH
OTHER, INCLUDING THE EDGES. GEOTEXTILES SHALL MEET THE REQUIREMENTS
SPECIFIED IN TABLE 1. WHERE APPLICABLE, TABLE 1 PROPERTY VALUES
REPRESENT THE MINIMUM AVERAGE ROLL VALUES IN THE WEAKEST PRINCIPAL
DIRECTION. VALUES FOR APPARENT OPENING SIZE (AOS) REPRESENT MAXIMUM

AVERAGE ROLL VALUES

L — ASPHALT OR CONCRETE
PAVED SURFACE, 4" MIN.

w—— COMPACTED AGGREGATE

BASE, 4" MIN.

~— EXISTING SOIL

TYPICAL PAVING SECTION

NOT TO SCALE

MULCH
ROOT BALL

1 | —— PLANTING MIX

CLEAN FILL, 24" MIN.

[——— EXISTING SOIL

TYPICAL PLANTING SECTION

(1/3 MULCH/PEAT,; 2/3 TOPSOIL)

—~— GEOTEXTILE MARKER FABRIC

ARM Group LLC
Engineers and Scientists

N/A
9/8/2020
160443M

scale
date
project no.

NP
RIC

designed
checked
drawn

NOT TO SCALE
TABLE 1
Minimum Average
Mechanical Properties Test Method Unit Roll Value
MD CcD
Grab Tensile Strength ASTM D4632 lbs (N) 120 (534) 120 (534)
Grab Tensile Elongation ASTM D4632 % 50 50
Trapezoid Tear Strength ASTM D4533 lbs (N) 50 (223) 50 (223)
CBR Puncture Strength ASTM D6241 lbs (N) 310 (1380)
Maximum Opening Size
Apparent Opening Size (AOS) ASTM D4751 U.S. Sieve (mm) 70 (0.212)
Minimum Roll Value
Permittivity ASTM D4491 sec’! 1.7
Flow Rate ASTM D4491 | gal/min/ft? (Il/min/m?) 135 (5500)
Minimum Test Value
UV Resistance (at 500 hours) ASTM D4355 | % strength retained 70
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GENERAL NOTES:

1. ALL PIPES OR CONDUIT SHALL BE
LEAK-PROOF AND WATERTIGHT. ALL
JOINTS SHALL BE SEALED OR GASKETED.

2.  ALL PIPES SHALL BE PROPERLY PLACED
AND BEDDED TO PREVENT
MISALIGNMENT OR LEAKAGE. PIPE
BEDDING SHALL BE INSTALLED IN SUCH A
MANNER AS TO MINIMIZE THE POTENTIAL
FOR ACCUMULATION OF WATER AND
CONCENTRATED INFILTRATION.
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3. MINIMUM COVER ABOVE UTILITY SHALL . — conpun ——— 1 o
BE BASED ON SPECIFIC UTILITY .

MIN. COVER
SEE NOTE 3
MIN. COVER
SEE NOTE 3

SRy - BACKFILL S
.. Sy BACKFILL

REQUIREMENTS. s N

4. TRENCHES SHALL BE BACKFILLED WITH \ UTILITY PIPE OR F—————— NATIVE SOIL
BEDDING AND MATERIALS APPROVED BY CONDUIT
MDE. BACKFILL
TYPICAL UTILITY TRENCH

5. FORANY UTILITY SEGMENT WHICH GOES
THROUGH AN AREA WHICH IS .
DESIGNATED TO RECEIVE A LANDSCAPED PROFI LE :
CAP, THE UPPER 2 FEET OF BACKFILL
MUST MEET THE REQUIREMENTS OF MDE
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WHICH DO NOT REQUIRE CAPPING OR
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Utility Excavation NAPL Contingency Plan
Revision 4 — June 19, 2017

Introduction:

Proposed underground utilities and excavations necessary for the redevelopment of the
Tradepoint Atlantic property may encounter areas of petroleum and/or Oil & Grease
contamination in soil. The assessment of total petroleum hydrocarbons (TPH) diesel range
organics (DRO), gasoline range organics (GRO), Oil & Grease, and/or non-aqueous phase liquid
(NAPL) completed as part of each Phase Il Investigation includes the following:

e Each soil boring with evidence of NAPL (i.e., containing a sheen or free oil in the soil
core), whether located near utilities or not, is investigated via the installation of a
piezometer to assess mobility to groundwater. If measureable NAPL is present in the
initial piezometer, additional soil borings and shallow temporary piezometers are
installed surrounding the initial detection to delineate the impacts. Each piezometer
installed to delineate the presence or absence of NAPL is checked with an oil-water
interface probe immediately after installation, 48 hours after installation, and at least 30
days after installation.

e TPH-DRO/GRO and Oil & Grease data, once received, are assessed in their magnitude
and location respective to subsurface utilities, stormwater conveyances, and surface
waters.

e Locations that exhibit elevated detections of TPH/Oil & Grease or evidence of NAPL,
that are within reasonable proximity (i.e. 25 feet) to subsurface utilities or stormwater
conveyances and/or within reasonable proximity (i.e. 100 feet) to surface waters, are
identified for further delineation and selective removal (if warranted).

Any NAPL identified in soil borings or piezometers during the Phase Il Investigation would be
noted on relevant logs and identified in Response and Development Work Plans for construction
planning purposes. Despite these planning efforts, unidentified pockets of contamination
(including NAPL) may still be encountered during construction. This contingency plan provides
the procedures to be utilized during construction work to properly address response and
construction techniques if any materials impacted with NAPL are encountered.

Objectives:

The purpose of this plan is to describe procedures to be followed in the event that NAPL is
encountered in utility trenches or other excavations during development of the Tradepoint
Atlantic property. The specific objectives of this plan and the procedures outlined herein are:



ARM Project 160443M Utility Excavation NAPL Contingency Plan
Revision 4 — June 19, 2017

1. To ensure identification and proper management of Oil & Grease and petroleum-
contaminated soils.

2. To ensure proper worker protection for working in areas of Oil & Grease and petroleum
contamination.

3. To ensure that the installation of new utilities does not create new preferential flow paths
for the migration of free-phase hydrocarbons (Oil & Grease, TPH-DRO/GRO, etc.) or
soil vapors.

Identification of Oil & Grease and Petroleum Contaminated Soil:

An Environmental Professional (EP) will be on-site to determine if soils show evidence of the
presence of Oil & Grease or TPH present as NAPL during installation of utility trenches or other
excavation activities completed during development. Oil & Grease or petroleum-contaminated
soils can be identified by the presence of free oil, oil staining, a petroleum odor, or any
combination of these conditions. Free oil (NAPL) is liquid oil which could potentially be
drained or otherwise extracted from the soil, and is the focus of this contingency plan, although
severe staining accompanied by odors should be addressed via the same contingency measures
provided herein (based on the judgement of the EP). The appearance of oil staining is not always
consistent, but varies depending on the nature of the oil, the soil type, and the age of the release.
Staining associated with old petroleum contamination often has a greenish hue, but may also be
brown or black. The olfactory sense is the most sensitive instrument for identifying petroleum
contamination in the field. Therefore, a petroleum odor may be noted although there is no
visible sign of oil or staining. In some instances, decaying organic matter can produce an odor
similar to petroleum, but this is rare.

If NAPL is encountered during construction, the extent of impacts shall be delineated by
excavating trenches or installing four soil borings (two in each direction) perpendicular to the
utility alignment or excavation to examine the soil for physical evidence of NAPL.
Perpendicular transects will be investigated every 50 feet along the section of the utility trench or
excavation where there is physical evidence of NAPL. Each transect will extend to a distance of
10 feet from the edge of the utility trench or excavation. This represents the maximum distance
which would require mandatory excavation to mitigate potential migration risks (see below).

NAPL delineation will be guided primarily by screening observations from the perpendicular
borings or trenches, and samples will be collected to test for extractable Oil & Grease or
petroleum-contaminated soil using the Oil Sticks™ test kit. This test kit provides a
determination of whether hydrocarbons are present in soil and extractable (i.e. could mobilize as
a NAPL). Oil Sticks™ change from a pale blue to a deep blue color when they come in contact
with free product. This instantaneous change in color occurs even when miniscule amounts of
product come in contact with the strip. The sensitivity of Oil Sticks™ to determine the
presence/absence of oil is reported by the manufacturer to be about 1,000 to 2,000 mg/kg. The
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Attachment 1 - PetroFLAG™ Procedure

PetroFLAG™ field test kits use a proprietary turbidimetric reaction to determine the TPH
concentration of solvent extracted samples (USEPA). Calibration standards provided with the
unit are used to perform a two-point calibration for the PetroFLAG™. A blank and a 1,000 ppm
standard are run by the analyzer unit to create an internal calibration curve.

Analysis of a soil sample is performed using three simple steps: extraction, filtration, and
analysis. The PetroFLAG™ analysis is performed as follows:

e Place a 10 gram soil sample in a test tube.

e Add extraction solvent to the tube.

e Shake the tube intermittently for four minutes.

o Filter the extract into a vial that contains development solution
e Allow the solution to react for 10 minutes.

The filtration step is important because the PetroFLAG™ analyzer measures the turbidity or
"optical density"” of the final solution. Approximately 25 samples can be analyzed per hour. The
vial of developed solution is placed in the meter, and the instrument produces a quantitative
reading that reveals the concentration of hydrocarbons in the soil sample. The PetroFLAG™
method quantifies all fuels, oils, and greases as TPH between 15 and 2000 ppm (Dexsil
Corporation). A 10x dilution of the filtered extraction solvent will be completed to allow for
quantification of soil concentrations in excess of 10,000 ppm. The specially designed
PetroFLAG™ analyzer allows the user to select, in the field, the response factor that is
appropriate for the suspected contaminant at each site. Vegetable-based oils have been shown to
exhibit a response factor of 18% (EPA Method 9074). Using the selected response factor, the
analyzer compensates for the relative response of each analyte and displays the correct
concentration in parts per million (ppm).
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