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IMP = 0.26 Ac.
PE = 1.28" (TREATED)

PROPOSED DRAINAGE AREA
TO UNDERGROUND SAND FILTER
FACILITY #5
DA = 3.51 Ac.
IMP = 1.46 Ac.
PE = 1.00"

DRAINAGE AREA TO EXISTING MICRO-BIORETENTION
PER PLANS BY MOFFAT & NICHOL DATED 6-6-2018

DRAINAGE AREA AS DEFINED BY MOFFAT &
NICOL 6-6-2018.
TOTAL DRAINAGE AREA = 3.39 AC.
IMPERVIOUS AREA = 0.96 AC.
TREATED IN EXISTING MICRO-BIORETENTION
ESD FACILITY - PE=1.35"
AREA ONLY USED FOR QUANTITY
MANAGEMENT NO CREDIT IS TAKEN FOR THE
ESD IN THIS DRAINAGE AREA.

DRAINAGE AREA AS DEFINED BY
MOFFAT & NICOL 6-6-2018.
AREA DRAINS TO AN EXISTING
SEPARATE ESD FACILITY, NO CREDIT IS
TAKEN FOR THIS AREA FOR QUALITY
OR QUANTITY MANAGEMENT.
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A = 15.31 Ac.           RCN = 69
                                   Tc = 0.33Pr
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                                   Tc = 0.20By

QUALITY MANAGEMENT D.A.'S
SCALE: 1"=200'

QUANTITY MANAGEMENT
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u Time of Concentration
  (Tc) Path
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SITE INFORMATION:

TOTAL SITE AREA = 744 Ac.

LIMIT OF DISTURBANCE = 6.29 Ac.

REDEVELOPMENT IMPERVIOUS = 2.84 Ac.

NEW IMPERVIOUS = 3.34 Ac.

IART = 1.92 Ac.

TOTAL  IA TREATED = 2.14 Ac. (IN
MICRO-BIORETENTION AND SAND FILTER)

TOTAL CUT = 8,990 c.y.

TOTAL FILL = 8,990 c.y.

THE SITE IS NOT LOCATED IN THE CRITICAL
AREA

THE SITE IS NOT LOCATED IN A FLOOD
PLAIN (PER FIRM MAP 24000870010E)

STORMWATER MANAGEMENT
GENERAL NOTES
1. THE GENERAL CONTRACTOR IS RESPONSIBLE

FOR ALL EFFORTS NECESSARY TO DELIVER A
CITY-APPROVED STORMWATER MANAGEMENT
SYSTEM WITHIN 60 DAYS OF APPROVAL OF FINAL
SITE STABILIZATION.

2. THE GENERAL CONTRACTOR SHALL KEEP ALL
AS-BUILT INFORMATION CURRENT ON A RECORD
SET OF DRAWINGS AS THE STORMWATER
MANAGEMENT SYSTEM IS BEING CONSTRUCTED.

3. THE GENERAL CONTRACTOR SHALL HIRE THE
CIVIL ENGINEER OF RECORD TO PRODUCE A SET
OF CERTIFIED AS-BUILT DRAWINGS. ONCE
PREPARED, THE GENERAL CONTRACTOR SHALL
OBTAIN CITY APPROVAL OF THE DOCUMENTS.

4. FINAL CITY APPROVAL AND CLOSE OUT OF THE
GRADING PERMIT IS REQUIRED BEFORE
CONTRACT COMPLETION IS ACHIEVED.

5. THE SITE IS NOT IN THE 500 YEAR FLOOD PLAIN,
PER FEMA FIRM MAP.
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POINT OF INVESTIGATION
(POI) PROP. DRAINAGE AREA TO

MICRO-BIORETENTION FACILITY # 2
(TURTLE)

DA = 0.30 Ac
IMP = 0.18 Ac.

PE = 1.01" (TREATED)

PROP. DRAINAGE AREA TO
MICRO-BIORETENTION FACILITY #3

(ELEPHANT)
DA = 0.16 Ac
IMP = 0.11 Ac.

PE = 1.17" (TREATED)

PROP. DRAINAGE AREA TO
MICRO-BIORETENTION

FACILITY #1 (LION)
DA = 0.22 Ac
IMP = 0.13 Ac.

PE = 0.60" (TREATED)

Highly Erodible Soil
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PROPOSED CONDITIONS &
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A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF
THE STATE OF MARYLAND.
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EXPIRATION DATE:
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CERTIFICATION

DATA SOURCES

1. Existing topography and structures shown hereon outside
of the limits of field run topography are from the Baltimore
City Office of Technology - GIS Lab.

2. Existing topography from field run survey by Century
Engineering Inc. dated  Aug-Sept. 2020

3. Coordinates & elevations are referred to the Baltimore
City Survey Control System and are tied to the following
control stations:

35800    N 7963.820 E -9323.550   Elev. 301.060
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location and other sources.
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I HEREBY CERTIFY THAT THESE
DOCUMENTS WERE PREPARED OR
APPROVED BY ME, AND THAT I AM
A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF
THE STATE OF MARYLAND.
LICENSE No.: 
EXPIRATION DATE:

PROFESSIONAL
CERTIFICATION

DATA SOURCES

1. Existing topography and structures shown hereon outside
of the limits of field run topography are from the Baltimore
City Office of Technology - GIS Lab.

2. Existing topography from field run survey by Century
Engineering Inc. dated  Aug-Sept. 2020

3. Coordinates & elevations are referred to the Baltimore
City Survey Control System and are tied to the following
control stations:

35800    N 7963.820 E -9323.550   Elev. 301.060
35801    N 8240.190 E -9800.600   Elev. 324.640

4. Public utilities shown hereon are from public drawings, field
location and other sources.
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I/WE CERTIFY THAT ALL PROPOSED WORK SHOWN ON THESE CONSTRUCTION
DRAWING(S) AND ON THE APPROVED SEDIMENT CONTROL DRAWING(S) 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 REGISTERED PROFESSIONAL ENGINEER.

MARYLAND ZOO IN BALTIMORE
KARL KRANZ V.P. 1876 MANSION HOUSE DRIVE
CHIEF OPERATING OFFICERBALTIMORE, MD 21217 410-396-7102
OWNER / DEVELOPER                       ADDRESS                                                    PHONE NUMBER

SIGNATURE                                                                                                                                    DATE

DEVELOPER'S/LANDOWNERS CERTIFICATION - STORMWATER MANAGEMENT

MAINTENANCE OF THE STORMWATER MANAGEMENT FACILITY AND APPURTENANT
DRAINAGE STRUCTURES SHALL BE THE RESPONSIBILITY OF THE PROPERTY OWNER.  THE
PROPERTY OWNER SHALL ALSO BE FULLY LIABLE FOR ALL DAMAGES OR INJURIES THAT
MAY BE SUSTAINED BY ANY PERSON OR PROPERTY AS A RESULT OF ANY FAILURE OR
MALFUNCTION OF THE STORMWATER MANAGEMENT FACILITY AND APPURTENANCES.

MARYLAND ZOO IN BALTIMORE
KARL KRANZ V.P. 1876 MANSION HOUSE DRIVE
CHIEF OPERATING OFFICERBALTIMORE, MD 21217 410-396-7102
OWNER / DEVELOPER                       ADDRESS                                                    PHONE NUMBER

SIGNATURE                                                                                                                                   DATE

MAINTENANCE AND LIABILITY                                 STORMWATER MANAGEMENT

I HEREBY CERTIFY THAT THE FACILITY SHOWN ON THIS PLAN WAS CONSTRUCTED AS
SHOWN ON THE "AS-BUILT" PLANS AND COMPLIES WITH THE APPROVED PLANS AND
SPECIFICATIONS.

PRINT NAME                                            ADDRESS                                                 PHONE NUMBER

SIGNATURE                                                   DATE                                                              LICENSE #

AS-BUILT CERTIFICATION                                        STORMWATER MANAGEMENT

I HEREBY CERTIFY THAT THIS PLAN HAS BEEN PREPARED BY ME OR UNDER MY
SUPERVISION AND MEETS THE MINIMUM STANDARDS OF THE BALTIMORE CITY
DEPARTMENT OF PUBLIC WORKS REQUIREMENTS AND SPECIFICATIONS.

CENTURY ENGINEERING, INC.
10710 GILROY ROAD

ANTHONY J. DIETZ P.E. HUNT VALLEY, MD 21031 443-589-2400
PRINT NAME                                              ADDRESS                                                PHONE NUMBER

12-06-2021 32574
SIGNATURE                                                                                DATE                                  LICENSE #

ENGINEER'S CERTIFICATION                                    STORMWATER MANAGEMENT

STORMWATER MANAGEMENT GENERAL NOTES
1. THE GENERAL CONTRACTOR IS RESPONSIBLE FOR ALL EFFORTS

NECESSARY TO DELIVER A CITY-APPROVED STORMWATER
MANAGEMENT SYSTEM WITHIN 60 DAYS OF APPROVAL OF FINAL SITE
STABILIZATION.

2. THE GENERAL CONTRACTOR SHALL KEEP ALL AS-BUILT
INFORMATION CURRENT ON A RECORD SET OF DRAWINGS AS THE
STORMWATER MANAGEMENT SYSTEM IS BEING CONSTRUCTED.

3. THE GENERAL CONTRACTOR SHALL HIRE THE CIVIL ENGINEER OF
RECORD TO PRODUCE A SET OF CERTIFIED AS-BUILT DRAWINGS.
ONCE PREPARED, THE GENERAL CONTRACTOR SHALL OBTAIN CITY
APPROVAL OF THE DOCUMENTS.

4. FINAL CITY APPROVAL AND CLOSE OUT OF THE GRADING PERMIT IS
REQUIRED BEFORE CONTRACT COMPLETION IS ACHIEVED.

As-built plans and certification are required for this stormwater
management facility.  These must be prepared and sealed by a
registered professional engineer.  Baltimore City 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
City.

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 City Stormwater Management Policy and
Design Manual.  The contractor shall notify the engineer at least
five (5) working days prior to starting any work shown on these
plans.

CONTRACTOR'S  "AS-BUILT"  NOTE

SEE ABOVE FOR
MICRO-BIO RETENTION
MEDIA DETAIL

SEE ABOVE FOR
MICRO-BIO RETENTION
MEDIA DETAIL

COMBINED SITE DEVELOPMENT/
FINAL SWM PLAN

Soil Line
GfB (B)

HaA (D)

Soil Series

NOTE: REFER TO SHEET C-063 FOR PLANTINGS.

NOTE: TYPICAL SECTION; PLEASE
REFER TO PLAN & PROFILE ON
THIS SHEET FOR ACTUAL
DIMENSIONS, LIMITS, AND
ORIENTATION OF FACILITY.

NOTE: TYPICAL SECTION; PLEASE
REFER TO PLAN & PROFILE ON THIS
SHEET FOR ACTUAL DIMENSIONS,
LIMITS, AND ORIENTATION OF
FACILITY.

17B (B)
18UC (B)

Existing Soils

AS SHOWN

OPERATION & MAINTENANCE SCHEDULE FOR
MICRO-BIORETENTION (M-6) ESD BMP'S #1 & #3

1. DURING THE FIRST YEAR OF OPERATION, INSPECTIONS SHOULD BE CONDUCTED
AFTER EVERY MAJOR STORM AND POORLY ESTABLISHED AREAS VEGETATED.

2. SEDIMENT ACCUMULATION IN THE PRETREATMENT AREAS SHOULD BE REMOVED AS
NECESSARY.

3. SIGNS OF UNEVEN FLOW WITHIN THE WETLAND MAY MEAN THAT THE GRAVEL OR
UNDERDRAIN IS CLOGGED. THE GRAVEL AND/OR UNDERDRAIN SHALL BE
REMOVED, CLEANED, AND REPLACED, AS NEEDED.

4. A DENSE STAND OF WETLAND VEGETATION SHOULD BE MAINTAINED THROUGHOUT
THE LIFE OF THE FACILITY AND VEGETATION REPLACED AS NEEDED.  VEGETATION
SHALL BE CUT BACK TO APPROXIMATELY GROUND LEVEL AND DEBRIS REMOVED
EVERY FOUR (4) YEARS TO REMOVE TOXINS & CONTAMINANTS CAPTURED BY THE
VEGETATION.

5. ALL STRUCTURES WITHIN THE FACILITY AS WELL AS FLOW SPLITTERS SHOULD BE
INSPECTED AFTER EVERY SIGNIFICANT RAINFALL EVENT TO MAKE SURE THEY ARE
FREE FROM DEBRIS AND FUNCTIONAL.

6. EROSION AT INFLOW POINTS SHOULD BE REPAIRED.

CONSTRUCTION INSPECTION SCHEDULE FOR
MICRO-BIORETENTION FACILITIES

1. DURING EXCAVATION TO SUBGRADE AND PLACEMENT
AND BACKFILL OF UNDERDRAIN SYSTEMS

2. DURING PLACEMENT OF FILTER MEDIA

MILESTONE

3. DURING PLACEMENT OF APPURTENANT
CONVEYANCE.

4. UPON COMPLETION OF FINAL GRADING AND
ESTABLISHMENT OF PERMANENT VEGETATIVE
STABILIZATION

Materials Specifications for Micro-Bioretention
Material Specification Size Notes
Plantings See Landscape Plan n/a Plantings are site-specific

Planting Soil Mix           MD SHA 920.01.03 See Sheet C-068 for specification
Bioretention Soil Mix (BSM)

Mulch            Shredded Hardwood Aged 6 months, minimum; no pine or wood chips

Pea Gravel Diaphragm           Pea gravel: ASTM D-448 No.8 or No.9
(1/8" to 3/8")

Underdrain piping           F 758, Type PS 28 or AASHTO          Rigid schedule 40                               Slotted pipe;  ; minimum of 3" of gravel over pipes;
M-278 PVC OR SDR 26            not necessary underneath pipes. slotted  pipe shall be wrapped 

                     with 1/4-inch galvanized hardware cloth. 0.020" slot width x 1.0"
                                                                                                                                                                                                         slot length  @ 6" on center, 5 spaced radial around pipe.

12" Rigid schedule 40            For 12" slotted pipe use 0.040 slot width. 8 rows.

Course Sand           AASHTO M-6 or ASTM C-33           0.02" to 0.04" Sand substitutions such as Diabase and Graystone (AASHTO)
MD SHA (920.01.05(a)(1))           #10 are not acceptable. No calcium carbonated or dolomitic sand

substitutions are acceptable. No " rock dust" can be used for sand.

Filter Fabric  (sides only) Non-woven (Mirafi 1100N) or
approved equivalent N/A N/A

BMP#7
DATE:

BMP#16
DATE:

Proposed Pedestrian "Acorn" Type Light
Proposed Parking Lot "Cobra" Type Light

0 40' 80'
0 10' 20'

0 40' 80'

0 10' 20'

NOT  FOR  C
ONSTRUCTION
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DATA SOURCES

1. Existing topography and structures shown hereon outside
of the limits of field run topography are from the Baltimore
City Office of Technology - GIS Lab.

2. Existing topography from field run survey by Century
Engineering Inc. dated  Aug-Sept. 2020

3. Coordinates & elevations are referred to the Baltimore
City Survey Control System and are tied to the following
control stations:

35800    N 7963.820 E -9323.550   Elev. 301.060
35801    N 8240.190 E -9800.600   Elev. 324.640

4. Public utilities shown hereon are from public drawings, field
location and other sources.
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C-063
COMBINED SITE DEVELOPMENT/

FINAL SWM PLAN

MICRO-BIORETENTION PLANT LIST

1. Plant material substitutions will not be accepted without approval of the Landscape
Architect.

2. All Shrubs and groundcover areas shall be planted in continuous prepared planting beds.
3. All shrub beds shall be mulched with hardwood mulch as detailed and specified except

where noted on plans.
4. Maintain positive drainage out of planting beds at a minimum of two percent slope.
5. Plant quantities are provided for the convenience of the contractor. If discrepancies

exist between quantities shown on the plan and those shown on the plant list, the
quantities on the plan shall take precedence.

6. All areas within contract limits disturbed during or prior to construction not designated
to receive plantings and mulch shall be fine graded and seeded in accordance with planting
and construction.

7. The contractor shall notify Miss Utility, (800-257-7777) a minimum of three working
days prior to planting and construction.

8. All plant material shall be nursery grown and shall conform to American Nurserymen
Association Standards.

9. All planting procedures shall conform to Landscape Contractors Association
Specification Guidelines for Baltimore/Washington Metropolitan Area (latest edition)
and Century Engineering, Inc. specifications.

10. Contractor shall test pit prior to plant installation.

1. Lawn areas shall be mowed to a height of 2 to 3 inches and not allowed to reach a height
of 4 inches before mowing.

2. All curbs and walks shall be edged as needed.
3. All lawn areas adjacent to building faces or structures shall be trimmed.
4. A slow release nitrogen balanced fertilizer with a 2-1-1 ratio shall be applied at a rate of

2 pounds of nitrogen per 1000 square feet in September, October, and February.
5. Lime shall be applied at the rate determined by a soils report.
6. It is recommended that lawn areas be treated in mid-March to early April with

pre-emergent herbicide (Betasan or equal) applied at the manufacturer's rate.
7. A post-emergent herbicide (Trimec or equal) is recommended to be sprayed on lawn areas

in the late spring or early fall. Follow manufacturer's rates and recommendations.
8. Insecticides and fungicides are recommended for insect and disease control.
9. Reseed bare areas of lawn as necessary. Yearly aeration is recommended.
10. All trash, litter, and debris shall be removed from lawn areas, parking lots, and shrub beds

as needed.
11. Mulch all shrub and groundcover beds yearly with 3 inches of shredded hardwood bark.
12. Permit shrubs and trees to grow and enlarge to their design size. Consult project

Landscape Architect for details.
13. Prune trees in accordance with Landscape Specification Guidelines for

Baltimore-Washington Metropolitan Areas.

PLANTING  NOTES

MINIMUM  LANDSCAPE  MAINTENANCE  REQUIREMENTS

Proposed Shrubs

Proposed Deciduous Tree

Proposed Groundcover

BCSC

BCSC

PLAN
SCALE: 1"=10'

4-IV

60-PV60-IR

4-IV

60-PV

4-SV

70-IR

70-PV

60-PV

KEY           QTY.               SCIENTIFIC NAME                                     COMMON NAME                           SIZE                   COMMENTS

SHRUBS, PERENNIALS, AND GROUNDCOVERS

CS             140             Carex stricta                                                Tussock Sedge                               1 gal.                        2' o.c.

EP             130             Eupatorium purpureum                                 Joe Pye Weed                                  1 gal.                        2.5' o.c.

IR              130             Iris versicolor                                                 Blue Flag                                         1 gal.                        2' o.c.

IV                 8                Itea virginica                                                 Virginia Sweetspire                    24"-30" ht.                  B & B
PV             690             Panicum virgatum                                         Switchgrass                                     1 gal.                        2' o.c.

SV               8                Spiraea x 'vanhouttei'                                  Spirea                                             24"-30"                     B & B

17B (B)
18UC (B)

Existing Soils

1"=10'
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DATA SOURCES

1. Existing topography and structures shown hereon outside
of the limits of field run topography are from the Baltimore
City Office of Technology - GIS Lab.

2. Existing topography from field run survey by Century
Engineering Inc. dated  Aug-Sept. 2020

3. Coordinates & elevations are referred to the Baltimore
City Survey Control System and are tied to the following
control stations:

35800    N 7963.820 E -9323.550   Elev. 301.060
35801    N 8240.190 E -9800.600   Elev. 324.640

4. Public utilities shown hereon are from public drawings, field
location and other sources.
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SCALE: 1"=10'

VICINITY MAP
SCALE: 1"=1000'

STORMWATER MANAGEMENT
PLAN AND PROFILE 2
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N

BCSC
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RETENTION FACILITY (SEE
DETAIL AT RIGHT)

N
BCSC

C.O.

C.O.

MICRO-BIO RETENTION
FACILITY #4 SAFARI PLACE

NOT TO SCALE

24" PLANTING SOIL
MD SHA BSM MIX

4" #8 or #9 STONE  (PEA
GRAVEL)

14" CLEAN/WASHED
NO. 57 STONE LAYER ESDv

5" RESERVOIR FOR Rev & ESDv

VARIES
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EMB. EL. 296.00
0.69'  FREEBOARD

10 YR.
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15" INV. 289.50

FILTER FABRIC
"SIDES ONLY"

EL. 289.91
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EL. 291.75

3" HARDWOOD MULCH
LAYER

4" COARSE SAND

3" MIN.

EL. 295.00

EL. 294.00
EL. 293.75

6" PVC WELL SCREEN PIPE

MICRO-BIO RETENTION
FACILITY #2 TURTLE CIRCLE

NOT TO SCALE

24" PLANTING SOIL
MD SHA BSM MIX

4" #8 or #9 STONE  (PEA
GRAVEL)

14" CLEAN/WASHED
NO. 57 STONE LAYER ESDv

5" RESERVOIR FOR Rev & ESDv

VARIES

ESD

EMB. EL. 311.50
0.19'  FREEBOARD
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15" INV. 305.82

FILTER FABRIC
"SIDES ONLY"
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INV. 306.33
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LAYER

4" COARSE SAND

3" MIN.
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PROFILE
SCALE: HORIZ:1"=40'

              VERT: 1"=5'

PROFILE
SCALE: HORIZ:1"=40'

              VERT: 1"=5'

SEE ABOVE FOR
MICRO-BIO RETENTION
MEDIA DETAIL

SEE ABOVE FOR
MICRO-BIO RETENTION
MEDIA DETAIL

COMBINED SITE DEVELOPMENT/
FINAL SWM PLAN

 MULCH

 PLANTING
 MEDIA

 SAND

STONE

SUBGRADE

WATERTIGHT LOCKABLE
TYPE CAP

DEPTH TO INVERT TO BE
MARKED ON UNDERSIDE OF
CAP

4" OBSERVATION WELL

4" SOLID PVC, SCH. 40

6" 1/8 BEND SOLID
PVC, SCH 40

6"x6" TEE SOLID PVC, SCH 40

CAP OR PLUG AT THE
END OF ANY RUN

6" PERFORATED PVC,
SCH 40

CLEANOUT

6" SOLID PVC, SCH 40

6" WATERTIGHT
SCREW ON CAP

12" X 12" 20 GAUGE.
GALVANIZED STEEL
FOOT PLATE

6"

NOT TO SCALE

NOT TO SCALE

PROP GRADE

PEA GRAVEL

MICRO BIORETENTION
OBSERVATION WELL

4" PVC WELL SCREEN PIPE

Soil Line
GfB (B)

HaA (D)

Soil Series

NOTE: TYPICAL SECTION; PLEASE REFER
TO PLAN & PROFILE ON THIS SHEET
FOR ACTUAL DIMENSIONS, LIMITS,
AND ORIENTATION OF FACILITY.

NOTE: TYPICAL SECTION; PLEASE REFER TO PLAN &
PROFILE ON THIS SHEET FOR ACTUAL DIMENSIONS,
LIMITS, AND ORIENTATION OF FACILITY.

NOTE: REFER TO SHEET C-065 FOR PLANTINGS.

AS SHOWN

Materials Specifications for Micro-Bioretention
Material Specification Size Notes
Plantings See Landscape Plan n/a Plantings are site-specific

Planting Soil Mix           MD SHA 920.01.03 See Sheet C-068 for specification
Bioretention Soil Mix (BSM)

Mulch            Shredded Hardwood Aged 6 months, minimum; no pine or wood chips

Pea Gravel Diaphragm           Pea gravel: ASTM D-448 No.8 or No.9
(1/8" to 3/8")

Underdrain piping           F 758, Type PS 28 or AASHTO          Rigid schedule 40                               Slotted pipe;  ; minimum of 3" of gravel over pipes;
M-278 PVC OR SDR 26            not necessary underneath pipes. slotted  pipe shall be wrapped 

                     with 1/4-inch galvanized hardware cloth. 0.020" slot width x 1.0"
                                                                                                                                                                                                         slot length  @ 6" on center, 5 spaced radial around pipe.

12" Rigid schedule 40            For 12" slotted pipe use 0.040 slot width. 8 rows.

Course Sand           AASHTO M-6 or ASTM C-33           0.02" to 0.04" Sand substitutions such as Diabase and Graystone (AASHTO)
MD SHA (920.01.05(a)(1))           #10 are not acceptable. No calcium carbonated or dolomitic sand

substitutions are acceptable. No " rock dust" can be used for sand.

Filter Fabric  (sides only) Non-woven (Mirafi 1100N) or
approved equivalent N/A N/A

OPERATION & MAINTENANCE SCHEDULE FOR
MICRO-BIORETENTION (M-6) ESD BMP'S #1 & #3

1. DURING THE FIRST YEAR OF OPERATION, INSPECTIONS SHOULD BE CONDUCTED AFTER EVERY MAJOR STORM AND POORLY ESTABLISHED AREAS VEGETATED.

2. SEDIMENT ACCUMULATION IN THE PRETREATMENT AREAS SHOULD BE REMOVED AS NECESSARY.

3. SIGNS OF UNEVEN FLOW WITHIN THE WETLAND MAY MEAN THAT THE GRAVEL OR UNDERDRAIN IS CLOGGED. THE GRAVEL AND/OR UNDERDRAIN SHALL BE REMOVED, CLEANED, AND REPLACED, AS NEEDED.

4. A DENSE STAND OF WETLAND VEGETATION SHOULD BE MAINTAINED THROUGHOUT THE LIFE OF THE FACILITY AND VEGETATION REPLACED AS NEEDED.  VEGETATION SHALL BE CUT BACK TO APPROXIMATELY GROUND LEVEL AND DEBRIS REMOVED
EVERY FOUR (4) YEARS TO REMOVE TOXINS & CONTAMINANTS CAPTURED BY THE VEGETATION.

5. ALL STRUCTURES WITHIN THE FACILITY AS WELL AS FLOW SPLITTERS SHOULD BE INSPECTED AFTER EVERY SIGNIFICANT RAINFALL EVENT TO MAKE SURE THEY ARE FREE FROM DEBRIS AND FUNCTIONAL.

6. EROSION AT INFLOW POINTS SHOULD BE REPAIRED.

Proposed Pedestrian "Acorn" Type Light
Proposed Parking Lot "Cobra" Type Light

CONSTRUCTION INSPECTION SCHEDULE FOR
MICRO-BIORETENTION FACILITIES

1. DURING EXCAVATION TO SUBGRADE AND PLACEMENT
AND BACKFILL OF UNDERDRAIN SYSTEMS

2. DURING PLACEMENT OF FILTER MEDIA

MILESTONE

3. DURING PLACEMENT OF APPURTENANT
CONVEYANCE.

4. UPON COMPLETION OF FINAL GRADING AND
ESTABLISHMENT OF PERMANENT VEGETATIVE
STABILIZATION

BMP#7
DATE:

BMP#16
DATE:
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DATA SOURCES

1. Existing topography and structures shown hereon outside
of the limits of field run topography are from the Baltimore
City Office of Technology - GIS Lab.

2. Existing topography from field run survey by Century
Engineering Inc. dated  Aug-Sept. 2020

3. Coordinates & elevations are referred to the Baltimore
City Survey Control System and are tied to the following
control stations:

35800    N 7963.820 E -9323.550   Elev. 301.060
35801    N 8240.190 E -9800.600   Elev. 324.640

4. Public utilities shown hereon are from public drawings, field
location and other sources.
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RETENTION FACILITY

PLAN

DECIDUOUS TREE PLANTING
Not To Scale
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DO NOT CUT LEADER
BLACK RUBBER HOSES

2 STRANDS GALV. WIRE,
TWISTED UNTIL TAUT

THREE 2" SQUARE HARDWOOD STAKES,
MIN. 8' LONG. PLACE STAKES INTO
PREVAILING WIND, EXTEND STAKES TO
FIRM BEARING AS NEEDED
3" MULCH
3" HT. SAUCER AROUND TREE PIT

FINISH GRADE

BACKFILL MIX (SEE S.H.A. SPECS.)

CUT AND REMOVE BURLAP AND/OR
WIRE BASKET FROM TOP 1/3 OF
ROOT BALL
SCARIFY SUBSOIL TO 6" MIN.
DEPTH BELOW ROOT BALL
SET TREES 2" HIGHER THAN
GROWN IN NURSERY TO ALLOW
FOR SETTLING

3 STAKES,
EQUALLY SPACED
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SHRUB PLANTING

NOTES:
1. FOR CONTAINER SHRUBS, COMPLETELY

REMOVE ALL NON-BIODEGRADABLE
CONTAINERS AND SCARIFY ROOTBALL BY
USING A SHARP BLADE AND MAKING 4 TO 5
ONE INCH CUTS THE LENGTH OF THE
ROOTBALL.

2. FOR B&B SHRUBS, CUT AND REMOVE BURLAP
FROM TOP 1/3 OF ROOTBALL.

3" MULCH
BACKFILL MIX (SEE S.H.A. SPECS.)
SPADE EDGING, TYP.

SET 1/8" OF ROOT BALL ABOVE
FINISH GRADE UNLESS OTHERWISE
REQUIRED BY SOIL CONDITIONS

SCARIFY SUBSOIL
TO 6" MIN. DEPTH

6" MIN. (TYP.)

FINISH GRADE

VARIES

6" MIN.

4-5, 1" DEEP CUTSROOT BALL

FINISHED
GRADE

PLANT

PLACE TOPSOIL AROUND PLANT
TO COVER ROOT CROWN BY 1"
TO 2"

FIRMLY PACK SOIL TO
REMOVE AIR POCKETS. DO
NOT BEND OR BREAK ROOTS

PLANT UPRIGHT

PLACE PLANT AT CORRECT
DEPTH LEVEL WITH OR
SLIGHTLY HIGHER THAN

EXISTING GROUND

SPACING FROM
PLANT LIST

SPACING FROM
PLANT LIST

Not To Scale
GROUNDCOVER PLANTING

PLAN
SCALE: 1"=10'

PLAN
SCALE: 1"=10'
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Existing Major Contour
Existing Minor Contour

Existing Edge of Road

Existing Storm Drain
Existing Water
Existing Sewer

EX. 15" D.

EX. 12" W.

EX. 8" S.

676

670

Existing Retaining Wall

Existing Tree Line

Existing Building/Structure

G Existing Gas LineEX. 8" G.

E Existing Underground Electric Line

Existing Edge of Paving

Existing Sidewalk

Existing Curb and Gutter

••• ••• Water Edge or Stream Centerline

LEGEND

Existing Pavement
Existing Sign

PROP. 15" D.

Proposed Major Contour
Proposed Minor Contour

Proposed Storm Drain Line

Proposed Curb and Gutter

Proposed Retaining Wall

Proposed Tree Line

Proposed Edge of Pavement

Proposed Concrete Sidewalk

Proposed Guardrail

660
658

Proposed Fence

Existing Fence

Proposed Tee
Proposed Inlet
Proposed Manhole

TPF TPF Tree Protection Fence

Proposed ADA Parking Sign
Proposed ADA Parking Space
Proposed Bollards
Proposed Guard Shack

Existing Light
Existing Bollard

Proposed Pedestrian "Acorn" Type Light
Proposed Parking Lot "Cobra" Type Light

Proposed Shrubs

Proposed Deciduous Tree

Proposed Groundcover

150-PV

60-I R

60-EP

140-CS

150-PV

70-EP

70-PV

4-SV

70-PV

COMBINED SITE DEVELOPMENT/
FINAL SWM PLAN

17B (B)
18UC (B)

Existing Soils

1"=10'

0 10' 20'

NOT  FOR  C
ONSTRUCTION



• ••

• ••
•••

• ••
•••

•••

•••
•• •

•• •

• ••

•••

• ••

•••

••
•

••
•

•••

••
•

••
•

• • •
••

•
• •

•
••

•

••
•

••
•

••
•

••
•

••
•

•••
•••

•••

•••

••••••

•• •
• ••

•••
•••

•••

•••

• ••

• • •

•••

••• •••

•••

•••

• ••

•••

•••

•••
•••

•••

••

•
•••

••
•

•••

•••

•• •
•• •

• • •

•• •

••
•

• ••
• ••

•••

•••

•• •

••••• •

•••

••
•

•••

••
•

••
•

• ••
•••

•• •

•••

• • •

••
•

•••

•••

•••

••• • • •

• ••

•••

•••

•• •

• • •

•••

•••

• ••

•••

•••

• •
• ••••••

•• •

•••

•••

SITE

THE MARYLAND ZOO IN BALTIMORE

DRIVE

SAFARIBEECHWOOD

PLACE

BU
FF

AL
O 

YA
RD

RO
AD

RO
AD

NEST
CRO

W
'S

G
REENSPRING

AVENUE

DRUID HILL PROMENADE

MANSION

HO
USE

DRIVE

JO
NES FALLS EXPRESSW

AY

DR
UI

D 
PA

RK
 D

RI
VE

BOAT LAKE
B.S. (BUS STOP)

B.S.
B.S.

B.S.

B.S.

B.S.
B.S.

B.S.

B.S.

B.S.

B.S.

B.S.
B.S.

B.S.

B.S.
B.S. B.S.

B.S.

B.S.

B.S.

N

C
A

R
G

O

C
A

R
G

O

C
A

R
G

O

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD
SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SAN

SAN

SAN

SA
N

E
E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

SD

TPF
TPF

TPF
TPF

TPF

TPF

TPF

TPF

TPF

TPF
TPF

TPF

TPF

TPF

TPF

TPF

TPF

TPF

TPF
TPF

TPF

TPF

TPF

TPF

TPF

TPF TPF

TPF

TPF

TPF
TPF

TPF
TPF

TP
F

TP
F

TP
F

TP
F

TPF

TPF

TPF

TPF

TPF

TPF

TPF

TPF

TPF

42
E 

(C
)

17
B 

(B
)

G

G

G

G

G

G

G

G

G

G

S
D

SD

SD

SD

SD

SDSD

SD

SD

SD

SD

SD

SD

S
D

E

E

E

E

E

E

E

E

E

E

E

E

E

E E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

SWM-6

SWM-4

TPF
TPF

TPF
TPF

TPF
TPF

TPF

TPF

TPF

TPF TPF

TPF

TPF

TPF

TPF

TPF

TPF

TPF

TP
F

TP
F

TP
F

TP
F

TP
F

TP
F

TP
F

TPF
TPF

TPF
TPF

TPF

TPF

TPF

TPF

TPF

TPF
TPF

TPF
TPF

TPF
TPF

TPF
TPF

TPF

TPF

TPF

TPF

TPF

TPF

TPF

SD

SD

UNDERGROUND WATER*
QUANTITY FACILITY

SAFARI PL

PROPOSED ADA RAMP

2
8

8

2
8

7

288

2
8

9

289

2
8

9

289
288

287

286

285

286

287

288

289

289

2
9

1

2
9

0

3
0

" SD

30" SD

1
5

" SD

42" SD

15" SD 3
0

" SD

30" SD

1
5

" SD

1
5

" SD

30" SD

42" S
D

60" x
 3

8" E
RCCP

18" SD

290

292

289

281

282

289

292

288

287

285

285

28
6

291

18" RCP

18" RCP

12
" T

CP

12" TCP

15" RCP

12" TCP

N 8989.44
E -9582.65

N 9011.50
E -9606.97

N 8929.56
E -9636.98

N 8951.62
E -9661.30

N 8913.06
E -9623.57

N 8896.76
E -9638.36

N 8924.98
E -9669.46

N 8941.28
E -9654.68

MH
7

RS
1

MH
1

S
1

I
14

I
15

I
 16

I

I
6

I
1

MH
2

S
2

MH
15

I
30

UG
2

UG
3

UG
4

UG
1

UNDERGROUND
SAND FILTER
(FACILITY #5)

N

BCSC

N
 9

0
0

0

E -9680

N
 8

8
8

0

E -9680

N
 9

0
0

0

E -9540

PROPOSED
RETAINING WALL

PROP. BICYCLE RACKS &
CHARGING STATION

DIVERSION
STRUCTURE

RELEASE
STRUCTURE

2
9

2

2
8

8

2
8

8

2
8

8
2

8
8

BUBBLE UP
INLET

1
5

" R
C

C
P

EX
MH 1

Scale: N.T.S.

OUTFALL STRUCTURE
BUBBLE UP INLET   RS-1

1
2

"
5

' 1
"

PROPOSED
60" x 38" ERCCP
@ 2.00%

88°5
1''

PROP.
60" X 38" ERCCP

CHANNELIZE
BOTTOM OF
INLET

SEE BALTIMORE CITY STANDARD NO. BC
380.31, TYPE 'S' INLET DOUBLE GRATE
TANDEM, FOR STRUCTURAL DETAILS,
MODIFIED AS SHOWN .TYPE 'S' FRAME AND GRATE WITH

TRANSVERSE BARS, SEE BALT.
CITY STANDARD NO. BC 380.04
TOP GRATE EL. 276.67

PLAN

ELEVATIONSECTION A-A
A

A

271.59 PROPOSED
18" RCCP @ 3.00%

PROP.
60" x 38" ERCCP

PROP.
18" RCCP

5' 0" TYP. GROUTED
CL. I RIP RAP @ 0.0%

GROUTED CLASS I RIP-
RAP @ 0.0%
d50 = 9.5", 19" THK ON
CLASS PE TYPE II
NON-WOVEN
GEOTEXTILE
DIMENSIONS AS SHOWN

5' 0"

5' 0"

5
' 0

"

5
' 0

"

5' 0" TYP. GROUTED
CL. I RIP RAP @0.0%

T
:\

2
0

2
0

\
F

a
c

ili
ti

e
s
\
2

0
1

0
6

9
.0

0
 M

D
 Z

o
o

 P
a

rk
in

g
\
C

IV
IL

\
C

A
D

D
\
D

ra
w

in
g

s
\
C

o
ns

tr
uc

ti
o

n\
2

0
1

0
6

9
.0

0
 (

C
-0

6
6

) 
S

W
M

 P
la

n 
3

.d
w

g
 J

ul
 1

8
, 2

0
2

2
 1

:2
8

p
m

 d
s
ha

na
ha

n

I HEREBY CERTIFY THAT THESE
DOCUMENTS WERE PREPARED OR
APPROVED BY ME, AND THAT I AM
A DULY LICENSED PROFESSIONAL
ENGINEER UNDER THE LAWS OF
THE STATE OF MARYLAND.
LICENSE No.: 
EXPIRATION DATE:

PROFESSIONAL
CERTIFICATION

DATA SOURCES

1. Existing topography and structures shown hereon outside
of the limits of field run topography are from the Baltimore
City Office of Technology - GIS Lab.

2. Existing topography from field run survey by Century
Engineering Inc. dated  Aug-Sept. 2020

3. Coordinates & elevations are referred to the Baltimore
City Survey Control System and are tied to the following
control stations:

35800    N 7963.820 E -9323.550   Elev. 301.060
35801    N 8240.190 E -9800.600   Elev. 324.640

4. Public utilities shown hereon are from public drawings, field
location and other sources.

DRAWING:SCALE:

PROJECT No.:

REVIEW BY:
REVIEW DATE:

DRAWN BY:
DESIGN BY:

201069.00

AJD
7/15/2022

DATE BY REVISIONS

AA
DRS/KRB

32574
1/16/2024

THE MARYLAND ZOO
IN BALTIMORE

PARKING LOT REHABILITATION
BALTIMORE, MARYLAND

WARD 13   SECTION 5   BLOCK 3499   LOT 001

OWNER:
Mayor & City Council of Baltimore

One Calvert Plaza
201E Baltimore Street
Baltimore MD 21202

(410)-675-3651

DEVELOPER:
The Maryland Zoo in Baltimore
1876 Mansion House Drive

Baltimore MD 21217
C/O Karl Kranz

(410)-396-7102

ESD # 7969

10710  Gilroy Road,  Hunt Valley, MD 21031
Phone: 443.589.2400     www.centuryeng.com

A Kleinfelder Company

UNDERGROUND
QUANTITY MANAGEMENT*

AND SAND FILTER #5 PLAN
SCALE: 1"=10'

VICINITY MAP
SCALE: 1"=1000'
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Existing Major Contour
Existing Minor Contour

Existing Edge of Road

Existing Storm Drain
Existing Water
Existing Sewer

EX. 15" D.

EX. 12" W.

EX. 8" S.

676

670

Existing Retaining Wall

Existing Tree Line

Existing Building/Structure

G Existing Gas LineEX. 8" G.

E Existing Underground Electric Line

Existing Edge of Paving

Existing Sidewalk

Existing Curb and Gutter

••• ••• Water Edge or Stream Centerline

LEGEND

Existing Pavement
Existing Sign

PROP. 15" D.

Proposed Major Contour
Proposed Minor Contour

Proposed Storm Drain Line

Proposed Curb and Gutter

Proposed Retaining Wall

Proposed Tree Line

Proposed Edge of Pavement

Proposed Concrete Sidewalk

Proposed Guardrail

660
658

Proposed Fence

Existing Fence

Proposed Tee
Proposed Inlet
Proposed Manhole

STORMWATER MANAGEMENT
PLAN 3

NOTES:
1. THERE ARE NO WETLANDS OR OTHER ENVIRONMENTALLY SENSITIVE

AREAS OR THEIR REQUIRED BUFFERS ON SITE.
2. THERE ARE NO STREAMS, RIVERS, CREEKS, BROOKS, PONDS, DETENTION

BASINS, OR DRAINAGE WAYS ON SITE.
3. THERE ARE NO HIGHLY ERODIBLE SOILS, ROCK OUTCROPS OR STEEP

SLOPES ON SITE.
4. THE SITE IS NOT LOCATED WITHIN THE CHESAPEAKE BAY CRITICAL AREA

(CBCA).
5. THERE ARE NO FORESTED AREAS ON SITE.

Proposed Underground Sand Filter

TPF TPF Tree Protection Fence

Proposed Underground SWM Facility

NOTES:
· THIS PLAN REFLECTS FULL BUILD OUT OF ALL PROPOSED PARKING LOTS.

CONSTRUCTION WILL PROCEED IN PHASES DEPENDENT UPON FUNDING
· REFER TO LANDSCAPE PLANS ON SHEETS C-070 THRU C-072 FOR

PROPOSED TREES AND PLANTINGS

Proposed ADA Parking Sign
Proposed ADA Parking Space
Proposed Bollards
Proposed Guard Shack

Existing Light
Existing Bollard

Proposed Pedestrian "Acorn" Type Light
Proposed Parking Lot "Cobra" Type Light

C-066
COMBINED SITE DEVELOPMENT/

FINAL SWM PLAN

*REFER TO STRUCTURAL PLANS FROM
ROTONDO FOR ADDITIONAL DETAILS
OF VAULTS.

Proposed Precast Wheelstop

Proposed Crosswalk

17B (B)
18UC (B)

Existing Soils

Proposed Variable Reveal Curb

Proposed Flush Curb

Proposed Curb Transition

1"=10'

CONSTRUCTION INSPECTION SCHEDULE
FOR SAND FILTERS

1. DURING EXCAVATION TO SUBGRADE AND PLACEMENT
AND BACKFILL OF UNDERDRAIN SYSTEMS

2. DURING PLACEMENT OF FILTER MEDIA

MILESTONE

3. DURING PLACEMENT OF APPURTENANT
CONVEYANCE.

4. UPON COMPLETION OF FINAL GRADING AND
ESTABLISHMENT OF PERMANENT VEGETATIVE
STABILIZATION

BMP#7
DATE:

BMP#16
DATE:

NOT  FOR  C
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100 YR. WSEL 285.72

30" MANHOLE WITH GRADE RINGS
TYP. OF 2 PLACES.
SEE DETAILS BC 383.23, BC 383.24, AND
BC 383.04 SECTIONA-A

S-2
SAND FILTER DIVERSION STRUCTURE

SCALE: 1" = 5'

NOTE:
FOR STRUCTURE SEE BCDPW D-2.02B, 'TYPE
B-2 INLET' FOR DETAIL REINFORCEMENT, AND
SPECIFICATIONS.
FOR TOP SLAB, SEE BCDPW D-2.05, 'TYPE A, B
INLET PRECAST TOP SLABS' FOR DETAIL
REINFORCEMENT, AND SPECIFICATIONS.
SEE SHEET C-068 FOR DETAILS AND
SPECIFICATIONS.
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°

MH

SLOPE TOP SLAB TO CONFORM
TO SIDEWALK SLOPE.

S-1
SWM RELEASE STRUCTURE

SCALE: 1" = 5'

30" SIDEWALK
FRAME AND COVER

FLUSH WITH TOP OF SLAB.

100 YR
WSEL 283.52

10 YR
WSEL 281.67

CPV
WSEL 279.00

30" SD
@2.32%

42" SD
@ 0.00%

42" SD
@ 1.50%

8" PVC INV. 276.50

42" SD INV. 275.28

FILL WITH SHA
MIX#2
CONCRETE

NOTE:
FOR STRUCTURE SEE BCDPW D-2.02B, 'TYPE
B-2 INLET' FOR DETAIL REINFORCEMENT, AND
SPECIFICATIONS.
FOR TOP SLAB, SEE BCDPW D-2.05, 'TYPE A, B
INLET PRECAST TOP SLABS' FOR DETAIL
REINFORCEMENT, AND SPECIFICATIONS.
SEE SHEET C-068 FOR DETAILS AND
SPECIFICATIONS.
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C-067

STORMWATER MANAGEMENT
CROSS-SECTIONS AND DETAILS

1" = 5'

B.3.A SAND FILTER SPECIFICATIONS

1.       Material Specifications for Sand Filters

The allowable materials for sand filter construction are detailed in Table
B.3.1.

2.         Sand Filter Testing Specifications

Underground sand filters,  facilities within sensitive groundwater aquifers, and filters
designed to serve  urban  hot spots  are to be tested for  water  tightness  prior
to placement  of filter  media. Entrances and exits should be plugged and the system
completely filled with water to demonstrate water tightness.  Water tightness means
no leakage for a period of 8 hours.  All overflow weirs, multiple orifices and flow
distribution slots are to be field-tested to verify adequate distribution of flows.

3.         Sand Filter Construction Specifications

Provide sufficient maintenance access (i.e., 12-foot-wide road with legally recorded
easement). Vegetated access slopes are to be a maximum of 10%; gravel slopes to
15%; paved slopes to 25%.  Absolutely no runoff is to enter the filter until all
contributing drainage areas have been stabilized. Surface of filter bed is to be level.
All underground sand filters should be clearly delineated with signs so that they may
be located when maintenance is due.

4.        Specifications Pertaining to Underground Sand Filters (F-2)

Provide manhole and/or grates to all underground and below grade structures.
Manholes shall be in compliance with standard specifications for each county but
diameters should be 30" minimum (to comply with OSHA confined space requirements).
Aluminum and steel louvered doors are also acceptable.   Ten inch wide (minimum)
manhole steps (12" o.c.) shall be cast in place or drilled and mortared into the wall
below each manhole.  A 5' minimum height clearance (from the top of the sand layer to
the bottom  of the  upper/surface slab)  is required for  all  permanent underground
structures. Lift rings are to be supplied to remove/replace top slabs on
pre-fabricated structures.  Manhole covers should allow for proper ventilation.
Underground sand filters should be constructed with a gate valve located just above
the top of the filter bed for dewatering in the event that clogging occurs.
Underground sand beds shall be protected  from trash  accumulation  by a wide mesh
geotextile screen to be placed on the surface of the sand bed; screen is to be rolled
up, removed!, cleaned and re-installed during maintenance operations.

B.3.1 MATERIAL SPECIFICATIONS FOR SAND FILTERS
MATERIAL SPECIFICATION SIZE NOTES

SAND CLEAN AASHTO-M-6 OR
ASTM-C-33 SAND

0.02" TO 0.04"SAND SUBSTITUTIONS SUCH AS DIABASE
AND GRAYSTONE No. 10 ARE NOT
ACCEPTABLE. NO CALCIUM CARBONATED
OR DOLOMITIC SAND SUBSTITUTIONS ARE
ACCEPTABLE. NO "ROCK DUST" CAN BE
USED FOR SAND.

PEA GRAVEL ASTM D 448 NO. 6 USE CLEAN BANK-RUN GRAVEL

UNDERDRAIN
GRAVEL

AASHTO-M-43 0.375" TO
0.75"

UNDERDRAIN
PIPING

ASTM F 758, TYPE PS 28
OR AASHTO-M-278

4" TO 6" RIGID
SCH. 40 PVC
OR SDR35

3/8" PERFORATIONS @ 6" ON CENTER, 4
HOLES PER ROW; MINIMUM OF 3" OF
GRAVEL OVER PIPES; NOT NECESSARY
UNDERNEATH PIPES.

OR

CONCRETE
(CAST IN PLACE)

MSHA STANDARDS AND
SPECS. SECTION 902, MIX
NO. 3, f'c = 3500 PSI,
NORMAL WEIGHT,
AIR-ENTRAINED;
RE-ENFORCING TO MEET
ASTM-615-60

N/A ON-SITE TESTING OF POURED-IN-PLACE
CONCRETE REQUIRED:  28 DAY STRENGTH
AND SLUMP TEST; ALL CONCRETE DESIGN
(CAST-IN- PLACE OR PRE-CAST) NOT USING
PREVIOUSLY APPROVED STATE OR LOCAL
STANDARDS REQUIRES DESIGN DRAWINGS
SEALED AND APPROVED BY A
PROFESSIONAL STRUCTURAL ENGINEER
LICENSED IN THE STATE OF MARYLAND.

CONCRETE
(PRE-CAST)

PER PRE-CAST
MANUFACTURER

N/A SEE ABOVE NOTE

NON-REBAR
STEEL

ASTM A-36 N/A STRUCTURAL STEEL TO BE HOT-DIPPED
GALVANIZED ASTM-A-123

DANGER  NOTE:
THESE UNDERGROUND FACILITIES ARE
CONSIDERED CONFINED SPACES BY OSHA AND
SHOULD ONLY BE ENTERED IN ACCORDANCE
WITH OSHA SAFETY GUIDELINES.

COMBINED SITE DEVELOPMENT/
FINAL SWM PLAN

NOTE: THIS PLAN SHOWS SIZE AND
CONFIGURATION OF VAULT.
REFER TO STRUCTURAL PLANS
FOR STORM POD PROVIDED BY
ROTONDO FOR ADDITIONAL DETAILS.

TYPICAL SECTION
UNDERGROUND QUANTITY

MANAGEMENT VAULT
NOT TO SCALE

STRUCTURAL DESIGN
ASSUMPTIONS

0 5' 10'

NOT  FOR  C
ONSTRUCTION



STORMWATER  MANAGEMENT  POND
GENERAL  CONSTRUCTION  SPECIFICATIONS

1. GENERAL All stormwater management facilities shall be constructed in
accordance with Baltimore City's "Standard Specifications and Details for
Construction", (2008) and the N.R.C.S. Maryland "Standards and Specifications for
Ponds",  (MD-378,  2000). These specifications are appropriate to all ponds
within the scope of the standard practice MD-378. All references to ASTM and
AASHTO specifications apply to the most recent version.

2. SITE PREPARATION Areas designated for borrow areas, embankment, and
structural works shall be cleared, grubbed and stripped of topsoil. All trees,
vegetation, roots, and other objectionable material 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, rubbish 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 25-foot radius
around the inlet structure shall be cleared.

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

3. EARTH FILL
MATERIAL - The fill material shall be taken from approved designated borrow
areas.  It shall be free of roots,, stumps,  wood,  rubbish,  stones greater than 6",
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.  Consideration
may be given to the use of other materials in the embankment if designed by a
geotechnical engineer.  Such special designs must ave construction supervised by
a geotechnical engineer. Materials used in the outer shell of the embankment must
have the capability to support vegetation of the quality required to prevent
erosion of the embankment.

PLACEMENT - Areas 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 - Control the movement of the hauling equipment over the fill so
that the entire surface of each lift is compacted to 95% of AASHTO
Specification T-99 (or equivalent ASTM Specifications). Fill material must contain
enough moisture to yield the required degree of compaction with the equipment
used.

When required by the reviewing agency the minimum required density shall not be
less than 95% of the maximum dry density with a moisture content within +/- 2%
of the optimum. Each layer of fill shall be compacted as necessary to obtain that
density, and is to be certified by the engineer at the time of construction. All
compaction is to be determined by AASHTO Method T-99 (Standard Proctor).

4. STRUCTURE BACKFILL
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 4 inches in thickness and compacted by hand
tampers or other manually directed 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 4
feet, measured horizontally, to any part of a structure. 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 unconfined compressive strength. The
flowable fill shall have a minimum ph of 4.0 and a minimum resistivity of 2,000
ohm-cm. Material 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 7" to assure flowability of the material. Adequate
measures shall be taken (sand bags, etc.) 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
embankment materials.

5. PIPE CONDUITS
All pipes shall be circular in cross section, unless noted otherwise.

REINFORCED CONCRETE PIPE - All of the following criteria shall apply for
reinforced concrete 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 conduits shall be laid in a concrete bedding/
cradle for their entire length. This bedding/cradle shall consist of high slump
concrete   placed under the pipe and up the sides of the pipe at least 50% of its
outside   diameter with a minimum thickness of 6 inches. Where a concrete cradle is
not   needed for structural purposes, 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 recommendations of the manufacturer of the
material. After 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
deviation from the original line and grade of 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 - All of the following criteria shall apply for plastic pipe: 1.

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 following:  4" - 10" inch pipe shall meet the
requirements of AASHTO   M252 Type S, and 12" 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.

6. CONCRETE
Concrete must meet minimum requirements set forth in Maryland State Highway
Administration Standard Specifications for Construction and Materials, Section
902 (Portland Cement Concrete Mixtures), Mix Number 3.

7. ROCK RIP-RAP
Rock rip-rap shall meet the requirements of the Maryland Department of
Transportation, State Highway Administration Standard Specifications for
Construction and Materials, Section 311.

Geotextile shall be placed under all rip-rap and shall meet the requirements of the
Maryland Department of Transportation, State Highway Administration Standard
Specifications for Construction and Materials, Section 921.09, Class SE
Non-woven.

8. CARE OF WATER DURING CONSTRUCTION
All work on permanent structures shall be carried out in areas free from water.
The contractor shall construct and maintain all temporary dikes, levees,
cofferdams, drainage channels, and stream diversions necessary to protect the
areas to be occupied by the permanent works, the contractor shall also furnish,
install, operate, and maintain all necessary pumping and other equipment required
for removal of water from the 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 engineer for constructing each part of the work. After having
served their purpose, all temporary 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 of maintenance of the structure. Stream
diversions shall be maintained 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 of required excavations and will
allow satisfactory performance of all construction operations. During the placing
and compacting of material in required excavations, the water level at the
locations being refilled shall be maintained below the bottom of the excavation at
such locations which may require draining the water to sumps from which the water
shall be pumped.

9. STABILIZATION
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, fertilizing and mulching in
accordance with the Natural Resources Conservation Service Standards and
Specifications for Critical Area Planting (MD-342) or as shown on the
accompanying drawings.

10. 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 to be employed during the construction process.

STORMWATER  MANAGEMENT  SUPLEMENTAL
CONSTRUCTION  SPECIFICATIONS

1. SEEDING Seeding, fertilizing and mulching shall be as follows:
Seed Mix:
50% Kenblue Kentucky Bluegrass
40% Pennlawn Creeping Red Fescue
10% Streaker Redtop Applied at a rate of 150 pounds per acre.
 (or)
Rebel  II  Tall Fescue (125 pounds per acre)
Pennfine Perennial Ryegrass (15 pounds per acre)
Kenblue Kentucky Bluegrass (10 pounds per acre)
 (or)
Pennlawn Creeping Red Fescue (70 pounds per acre)
Aurora Hard Fescue (50 pounds per acre)
Common White Clover (6 pounds per acre)
Winter Rye (45 pounds per acre)

Lime:
2 tons per acre
Dolomitic Limestone. Fertilizer:
600 pounds per acre 10-10-10 fertilizer before seeding.
400 pounds per acre 30-0-0- Ureaform Fertilizer at time of seeding.

Mulch:
Straw at 4,000 pounds per acre.
Anchoring:
Mulching tool or wood cellulose fiber binder at a net dry binder rate of
750 pounds per acre. The wood cellulose fiber shall be mixed with water
and the mixture shall contain a maximum of 50 pounds of wood cellulose
fiber per 100 gallons of water or at rates recommended by the
manufacturer.

2. FILTER CLOTH
All filter cloth shall conform to the 1994 Maryland Standards and
Specifications for soil erosion and sediment control, or the latest edition.

3. CONSTRUCTION INSPECTION BY DESIGNATED ENGINEERS
The construction of the pond and embankment, and certification that the pond
and embankment have been built in accordance with the plans shall be under the
supervision of a Registered Professional Engineer. The engineer shall be
notified sufficiently in advance of construction in order that arrangements can
be made for (1) Inspection of pipe trench and bedding, (2) Inspection of riser
and anti-seep collars and, (3) Supervision of embankment construction and
compaction testing. The engineer shall direct the handling of water during
construction, minor changes not affecting the integrity of the dam in order to
compensate for unusual soil conditions, and the removal and replacement of
defective fill.

4. CAST-IN-PLACE  CONCRETE  STRUCTURES
4.1. Specifications:  Maryland Department of Transportation,  State Highway

Administration   Standard Specifications for Construction and Materials,
latest edition.   AASHTO Standard Specifications for Highway Bridges,
latest edition,  for design.   Concrete design by the "Service Load Design
Method".

4.2. Concrete:  shall meet the requirements of the Maryland Department of
Transportation,   State Highway Administration Standard Specifications
for Construction and Materials,   Section 414 and 902,  Mix No. 3.

4.3. Contractor may add color mix at plant in accordance with manufactures
recommendation "C-12 mesa beige" as manufactured by L. M. Scofield
Company,   (213) 723-5285.   Contractor shall supply mix design for
approval prior to application.  Load and mix tickets   shall be supplied for
each truck delivery.  No partial field mixes shall be allowed.   All concrete
shall attain a minimum compressive strength of 3,500 psi at 28 days.
Design  fc=1,200 psi. 3 3   All exposed edges shall be chamfered  4 " x

4.4. Reinforcing Steel:  Reinforcing steel shall conform to ASTM A-615,
Grade 60.  Where   not indicated,  bar lap splices shall be in accordance
with AASHTO specifications.   The minimum concrete cover shall be 2
inches unless otherwise noted.   Design  fs = 24,000 psi.

4.5. Foundation:  Presumed soil bearing capacity = 2,500 psf.  The engineer
must approve all   foundations prior to concrete placement.  If unsuitable
material is encountered,  the   material shall be undercut and backfilled with
structural backfill.

4.6. Structural Backfill:  Cast-in-place concrete structures and pipe shall be
backfilled with   select granular backfill meeting the requirements of SHA
graded aggregate-subbase.   Structural fill shall be placed in loose lifts of
approximately 6 inches,  and compacted   to 95% of the standard proctor
maximum dry density in accordance with AASHTO   T-180.  The static
weight of equipment used adjacent to walls shall not exceed 3,000
pounds.  No backfill shall be placed against the cast-in-place walls until the
concrete   has attained the specified 28 day strength.

5. PRE-CAST  CONCRETE  STRUCTURES

Shop drawings for pre-cast structures with supporting structural
computations (signed and sealed by a Maryland Registered Professional
Engineer) meeting ASTM requirements for pre- cast structures must be
submitted to the engineer,  and the approving agency (Baltimore County
Department of Environmental Protection and Resource Management) for
approval prior to fabrication.  If any structure dimensions vary from what was
originally reviewer/approved, then the hydraulics,  flotation and structural
integrity will have to be re-analyzed.
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DATA SOURCES

1. Existing topography and structures shown hereon outside
of the limits of field run topography are from the Baltimore
City Office of Technology - GIS Lab.

2. Existing topography from field run survey by Century
Engineering Inc. dated  Aug-Sept. 2020

3. Coordinates & elevations are referred to the Baltimore
City Survey Control System and are tied to the following
control stations:

35800    N 7963.820 E -9323.550   Elev. 301.060
35801    N 8240.190 E -9800.600   Elev. 324.640

4. Public utilities shown hereon are from public drawings, field
location and other sources.
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DATA SOURCES

1. Existing topography and structures shown hereon outside
of the limits of field run topography are from the Baltimore
City Office of Technology - GIS Lab.

2. Existing topography from field run survey by Century
Engineering Inc. dated  Aug-Sept. 2020

3. Coordinates & elevations are referred to the Baltimore
City Survey Control System and are tied to the following
control stations:

35800    N 7963.820 E -9323.550   Elev. 301.060
35801    N 8240.190 E -9800.600   Elev. 324.640

4. Public utilities shown hereon are from public drawings, field
location and other sources.
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DATA SOURCES

1. Existing topography and structures shown hereon outside
of the limits of field run topography are from the Baltimore
City Office of Technology - GIS Lab.

2. Existing topography from field run survey by Century
Engineering Inc. dated  Aug-Sept. 2020

3. Coordinates & elevations are referred to the Baltimore
City Survey Control System and are tied to the following
control stations:

35800    N 7963.820 E -9323.550   Elev. 301.060
35801    N 8240.190 E -9800.600   Elev. 324.640

4. Public utilities shown hereon are from public drawings, field
location and other sources.
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