Chesapeake and Atlantic Coastal Bays
Critical Area Training:

Stormwater Management

May 12, 2022
Critical Area-Staff



Session 1: Intro to Critical Area stormwater management
o Current requirements: Maryland Department of the
Environment (MDE) Environmental Site Design (ESD)
o CAC 10% pollutant reduction requirement
e Session 2: Critical Area Stormwater Guidance Manual
o Common BMPs: submergec gravel wetlands,
micro-bioretention, infiltration, sheet flow
o Critical Area Stormwater Review Cheat Sheet
o Planting for small projects
e -~Break-
e Session 3: Demos
o Soil Information: Web Soil Survey
o Review sample site plan







Maryland Department of the

Environment (MDE):

Environmental Site Design to the
Maximum Extent Practicable

(ESD to the MEP)



https://mde.maryland.gov/programs/Water/StormwaterManagementProgram/Pages/index.aspx
https://mde.maryland.gov/programs/Water/StormwaterManagementProgram/Pages/index.aspx
https://mde.maryland.gov/programs/Water/StormwaterManagementProgram/Pages/index.aspx




Why Require Additional Analysis in
' |

the Cri




e Required for projects with 250 square feet or
more of disturbance
- Private re/development projects: IDA only
- State re/development projects: All designations



Evolution of the 107% R

1986 - Included in Critical Area Criteria
1987 - First 10% Guidance Issued by MWCOG
e 1993 - Second 10% Guidance released

e 2000 - MDE Stormwater Manual issued

e 2003 - Third 10% Guidance issuec
e 2007 - Passage of the Maryland Stormwater Act
e 2008 - Passage of HB 1253 (Critical Area)

e 2009 - Updated MDE Stormwater Manual

e 2011 - ESD in the Critical Area Manual




EY - CAC anc

1) CAC 10% Rule includes development less than 5,000 sf.

2) Design BMP to meet MDE requirements.
3) Does the BMP meet the 10% phosphorus load reduction?
a) If load removed is > the pollutant removal requirement,
then the onsite BMP meets the 10% Rule.

b) If the BMP design does not meet the 10% Rule then:
i) Evaluate alternative BMP designs;
ii) Add additional BMPs;
iii) Reevaluate project designh so more of the site is treated by
BMPs;
iv) Design BMP to treat run-off from an offsite area; or

v) If onsite/offsite BMPs are infeasible/insufficient then use
offsets.



Redevelopment Standard

« MDE’s redevelopn ent requirement:

Reduce existing impervious by 50%
- Impervious Area Requiring Treatment (IAF

e CAC’s redevelopmen oqL

- Reduce pre-development phosphorus
load by 50%

e Automatically calculated in 10%
spreadsheet
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How the Spreadsh

Blue cells = Inputs
Gray cells = Formulas (DO
Summary Tab for Quick
Individual tabs for each

11


https://dnr.maryland.gov/criticalarea/Pages/stormwater.aspx

Fee Schedule and Offset |

)

e Fee-in-Lieu: Minimum Rate of $35,000/16

— Local jurisdiction must have program set
up to manage, track and implement FIL.

— SWM FIL account mu rm;bwgw fro
other FIL accounts.

e Guidance for planting offsets is in the IDA
10% SWM Manual

12



Thank you!

Questions?

(Next up: Session 2 - Critical Area
Stormwater Guidance Manual)






CAC SW Guidance Manual:
Consistency with MDE Guidance

e The CAC Stormwater Guidance Manual
conforms to the state-wide methods and
equations prescribed for ESD to the MEP
compliance (MDE, 2009)

« Same nomenclature and practice names as
outlined in the state-wide manual

« Provides phosphorus removal rates for the list
of ESD practices (see Appendix A)

« Provides Level 1 and 2 phosphorus removal

rates for a few structural practices
15


https://dnr.maryland.gov/criticalarea/Pages/default.aspx

Level 1 and 2 Designs

» “Design level :approach
for estimating the
phosphorus removal
capability of certain
stormwater-practices

A practice designed to
Level 1 achieves-a lower
phosphorus removal rate
than the more stringent
Level 2 designs

16



Level 1 and 2 Designs

« Level 1 design

equates to MDE'’s
minimum design
criteria for ESD

selected native praCtlceS

3 ants and
filter strip ; - rdy cultivors
water flow ‘ '9.Z00 ' 9% 4 .
TSR s « Level 2 design
' ! includes an enhanced
planti . .
Soilmix list of design features

known to maximize
. phosphorus removal
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SWM “Cheat Sheet”

Vil P30 NoaOwey
w Py s
sren repmead 0 mer eed Lade
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https://docs.google.com/document/d/1UkAR0CG6mNEuTchofEKAv8B5el8OBAwJpqKhMer-z3A/edit#heading=h.gxf7uaqvt8r

Figure 5.4 Disconnection of Rooftop Runoff Fig. 5.5 Non-Rooftop Disconnection
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Submerged Gravel Wetland

/ ANAEROB/C ZOVE

WATER SURFACE ELEVARTION AERDBIC ZONE
INFLOW B !

FERFORATED N MUCK LAYER FDOR = fMFfE’MEd
IS IMLET INNOCULATION LINER
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Stormwater in the Critical Area Buffer
Zone

In general: SWM not permitted in the Buffer
o exception- BMA and setbacks

SWM Pipes and outfalls

Buffer cannot be used for disconnection purposes (rooftop,
non-rooftop, or sheet flow to conservation areas)
o exception - minimum distance

Regenerative conveyance wetlands (also known as Coastal
Plain Outfalls)

21



Planting to Meet 10%

. 1 acre of native trees = 400
3/a-inch caliper trees = 2.5
lbs of phosphorus removed;
or

. 100 square feet of
permanent disturbance can
be offset by planting one
3/a-inch caliper native tree

« only applicable for small
residential projects; (2,000
s.f. disturbance)

. EX: 10% requirement =
0.35 Ibs/P per year = 56
native trees

- multiply 10% requirement
by 400, then divide by 2.5
= # trees required

/h’\@?issa H’JX D@%igvx%
Hand Drawn Trees Clipart
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Break Time!
(Next up: Session 3 - Demos)



Session 3:

Demonstrations - Soil Type &
10% Worksheet

24
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5m; About Soils 3

Help : ContactUs :
You are here: Web Soil Survey Home

éWI Want To...

o Start Web Soil
Survey (WSS)

Search The simple yet powerful way

|Enter Keyword| to access and use soil data.

|AllNRCS Sites ~ v|
Browse by Subject

- Soils Home

- National
ooperative Soil
Survey (NCSS)

- Archived Soil

Welcome to Web Soil Survey (WSS)

Web Soil Survey (WSS) provides
soil data and information

=+ | produced by the National
*| Cooperative Soil Survey. It is
il operated by the USDA Natural

Resources Conservation Service

o Know Web Soil

Survey
Requirements

o Know Web Soil

Survey operation
hours

o Find what areas of

the U.S. have soil
data

o Find information

(NRCS) and provides access to the largest natural
resource information system in the world. NRCS
has soil maps and data available online for more
than 95 percent of the nation’s counties and
anticipates having 100 percent in the near future.
The site is updated and maintained online as the
single authoritative source of soil survey
information.

- Status Maps by topic

o Know how to
hyperlink from
other documents

to Web Soil Survey

- Official Soil Series
Descriptions (OSD)

- Series Extent
Explorer o Know the SSURGO

data structure
- Geospatial Data



https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
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10% Spreadsheet Demo

Bembe Beach Example

 Site Area: 5.28 acres

 Existing Impervious: 0.28 acres (to remain)
« New Impervious: 1.84 acres

 Soil Type: entirely C

30



Overall Site & SWM Plan
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, A _ B
Step 1: Complete ESD Implementation Checklist

\Check all of the Following ESD Practices That Were Implemented at Site

Yes - No - N/A

Environmental Mapping Was Conducted at Site Prior to Layout

‘Natural Areas Were Conserved (e_g., forests, wetlands, steep slopes, floodplains)

Stream, Wetland and Shoreline Buffers Were Reserved

Disturbance of Permeable Soils Was Minimized

‘Natural Flow Paths Were Maintained Across the Site

‘Building Layout Was Fingerprinted to Reduce Clearing and Grading at Site

‘Site Grading Promoted Sheetflow From Impervious Areas to Pervious Ones

Site Design Was Evaluated to Reduce Creation of Needless Impervious Cover

Site Design Was Evaluated to Maximize Disconnection of Impervious Cover

Site Design Was Evaluated to Identify Potential Hotspot Generating Area for Stormwater
Treatment

'Erosion and Sediment Control Practices and Post Construction Stormwater
‘Management Practices Were Integrated into a Comprehensive Plan

Tree PlantingWas Used at the Site to Convert Turf Areas into Forest




A = C | D

27

28 Step 2: Calculate Site Imperviousness and Water Quality Volume, WQv (for redevelopment)
29 |

30 |Site Area, A (acres) 528 @ site area, or LOD

31 Existing Impervious Surface Area (acres) 0.28
32 Proposed Impervious Surface Area (acres) | 212 ¢== total impervious (existing to
33 Rainfall Depth, P (in) 1.0 remain + proposed)

34
35 Existing Imperviousness, g 5.3%
36 Proposed Imperviousness, |goet 40.2%
37|

38 | Water Quality Calculation for Redevelopment Only
39 Required Treatment Area (acres) 0.00

40 Runoff Coefficient, Rv 0.95
41 |

42 Water Quality Volume, WQv (cf) 0
43

44 Step 4: Calculate Environmental Site Design (ESD) Rainfall Target, P
45 |

46 Development Category (for ESD) | New Development ]
47 |

48 % Soil Type A 0%
49 % Soil Type B | 0%
50 [% Soil Type C 1008
51 % Soil Type D 0%
52




H | | | J K | b | M

Step 3: Calculate Phosphorous Removal Requirement, RR for Critical Area Sites

EDeveIopment Category (for 10%) New Development

iNew Development
Average Annual Predevelopment Load, Lpre (lbs P/ yr) 264

| Redevelopment:
Predevelopment Runoff Coefficient, Rvge

'Phosphorous Mean Concentration, C (mg/L)
‘Average Annual Predevelopment Load, Ly (Ibs P / yr)

'Post-Development Runoff Coefficient, Rvgost
‘Average Annual Post-Development Load, Lgost (Ibs P / yr)

LRemovaI Requirement, RR (lbs P / yr)




Overall Site & SWM Plan
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SWM Practices - Drainage Areas
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SWM Practices - Drainage Areas

AREA -8Q. FT,

HAPERVIOUS

AREA - 84 FT.

:
:

37




8" CURB W/ CURB CUT 1" WIDE S8AND LAYER ON SIDES &

ELEV.= VARIES BOTTOM OF BIORETENTION AREA
SHEET FLow ELEV.= VARIES (SEE PLAN VIEW FOR LOCATION)
————
S SRS, | NEmorso
INLET PER COA DETAIL
D29,0); GRATE ELEV.= 18.0 ELEV. 180
1L < PONDING DEPTH =
PROPOSED zTONE DIAPHRAGM . 5 0.5 ABOVE mwj ]_ 3" MULCH LAYER _3_11
STONE (D502 57) ) .
derm e
FABRIC v
2Wx 4L x¥D 23-' :g Al : : i
ELEV.= 1725 E e CLASS 'C' FILTER FABRIC
=t R ..o ALONG SIDES OF SAND
PROR. R o LAYER BETWEEN GRAVEL
K = iR : a2 JACKET & SAND LAYER, At
:"; » BETWEEN BAND LAYER &
ELEV.» 1841 B ; o PLANTING SOIL
- 2.5' OF PLANTING SOIL : 2 2N
. ¥ 1' WIDE SAND LAYER
mmummmwmmmmsmm——# Petaemen | T . . Taten BELOW PLANTING SOIL
fa By Ay . A &; : PR g v, ROV Y
ELEV.= 14.75 srgraie : DI 15" GRAVEL JACKET
i 1&75_/ INV. OF 8* PVC= 1275
ELEV.=12.17 , : - I
BIORETENTION AREA "
" PERFORINED PIPE @ 0.9% (3 WinE scTion _/ Ag= 1600 SF. L 18" SD INV. OUT= 11.75
CLASS CFILTER ctomuunsnm. PIPE)

BIORETENTION AEGEQNOEEJ CROSS SECTION




10
"

12
13

14
15

16
17

18
19

20
21
22
23
24

B C D E F G H | J K L M N 0 P Q R S
ESDv ESDv Runoff Phospho| Adjusted
Contributin % Received | from Up- WaQvor | Volume | Down- rous |Removal|PLoadto| Load | Remaini
g Drainage | Impervio by Gradient Practice Specific ESDv | Remaini | Gradient Removal | Efficiency| Practice | Reductio| ng Load
P: Credit Description Area (sf) |us Cover| Practice |Practices Parameter(s) credit (cf)| ng(cf) | Practice Efficiency] Rate (losfyr) | n(lbsiyr)| (Ibskyr)
Surface
ESDv creditis based on design Area (sf) | Ponding Depth (ft) [Media Depth (ft
storage volume 6,717 70% 1,025 1179 740 0.5 23 1,051 1,153 50% 66% 0.26 0.17 0.09
Surface
ESDv creditis based on design Area (sf) | Ponding Depth (ft) [Media Depth (ft
storage volume 9,583 80% 1,660 0 763 05 2.25 1,068 592 50% 59% 0.41 0.24 017
Surface
ESDv creditis based on design Area (sf) | Ponding Depth (ft) [Media Depth (ft
storage volume 10,625 53% 1,260 0 739 05 225 1,035 225 50% 62% 0.31 0.20 0.12
Surface
ESDv creditis based on design Area (sf) | Ponding Depth (ft) [Media Depth (ft
storage volume 7,243 62% 991 0 535 05 35 991 0 50% 66% 0.25 0.16 0.09
Surface
ESDv creditis based on design Area (sf) | Ponding Depth (ft) [Media Depth (ft
storage volume 12,956 77% 2,166 0 497 0.5 4 1,044 1,122 50% 54% 0.54 0.29 0.25
Surface
ESDv creditis based on design Area (sf) | Ponding Depth (ft) [Media Depth (ft
storage volume 13,372 84% 2,425 0 884 05 4 1,856 569 50% 61% 0.61 0.37 0.23
Surface
ESDv creditis base i Area (sf) | Ponding Depth (ft) [Media Depth (ft
storage voluti‘ﬂ> 19,463 16% 865 0 420 0.5 4 865 0 50% 66% 0.22 0.14 0.07
Surface
ESDv creditis based on design Area (sf) | Ponding Depth (ft) [Media Depth (ft
storage volume 7,417 50% 834 0 435 0.5 37 834 0 50% 66% 0.21 0.14 0.07
Surface
ESDv creditis based on design Area (sf) | Ponding Depth (ft) [Media Depth (ft
storage volume 6,996 75% 1,141 0 119 0.5 1.75 143 998 50% 33% 0.29 0.09 0.19
94372 12,368 [ 1,179 8,887 4,660 50% 59% 3.09 1.81 1.28
» Site Design Calculation Summary Nonrooftop Disconnect (C_D) Permeable Pavers (C) submerged gravel wetlands Rain Garden C_D storn .

Microbioretention(C_D)




SWM Practices - Drainage Areas
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SWM Practices - Drainage Areas

AREA -8Q. FT,

HAPERVIOUS

AREA - 84 FT.

:
:

41




175 0% 16.00

1725 800 15.50
1596 sae 1528 0 io D depth (media depth) = 1.25 ft
471 200 820 <= E (surface area)
1425 377 13.00
12 18 15
26 13 34
12 12 12
NA N/A NIA
N/A NIA NIA
l—mr 10)
TOP OF OBSERVATION WELL AT
LEAST 6° ABOVE TOP OF MULCH TOP OF GRATE= (@)
PONDING PONDING DEPTH = 050
sm ABOVE MULCH LAYER
3" MULCH LAYER
A R Z..—. .
TOP OF MULCH LAYER=(®) % T —@rreINVERT=@)
BOTTOM MULCH [~ OVERFLOW PIPE TO STORM DRAIN
TTOM g % (D" PLANTING SOIL
SYTONOF FLANTING MED~ O) & —— GEO-TEXTILE FABRIC TO BE INSTALLED
" ENHANCED FILTER FOR RECHARGE N R R N —  ON THE SIDES OF THE FACILITY ONLY.
O {PEA GRAVEL 18" TO 38" STONE) l«g N e O RS ¢
S ESNASEA NN, & SUNG ) BOTTOM OF ENHANCE FILTER=(®)
TING SOILS AT THE BOTTOM ' = 4* PVC CLEAN-OUT (PERFORATED
w%mﬁ%m&g SURFACE AREA = ©® PORTION WRAPPED IN 1/4°
AND UNCOMPACTED TO ALLOW FOR MAXIMUM t GALVANIZED HARDWARE CLOTH)
INFILTRATION, NO GEOTEXTILE FABRIC 18 TO 8E
PLACED ON THE BOTTOM OF THE FACILITY S——
STEEL FOOT PLATE

NQTE: S8EE TABLE B.4.1 (MDE MANUAL) FOR MATERIAL SPECIFICATIONS FOR RAIN GARDENS,

RAIN GARDEN CROSS SECTION

SCALE: NONE




5

6
7

F G

Direct | WQv or
ESDv ESDv
Contributi Received | from Up- | Practice Runoff
ng % by Gradient | Specific WQvor | Volume | Down-
Drainage | Imperviou | Practice |Practices |Paramete ESDv [Remainin | Gradient

Micro-Scale Practices P Credit Description| Area (sf) | s Cover credit (cf)| g (cf) | Practice

(cf) cf) s)
e v 5 |Poning Depth ] eci Dt 1) “”‘*
on design storage -- - Area (sf) |Ponding Depth (ft)| Media Depth (ft) Bioretenti
volume 6,358 86% 1177 278 .| S0V O 1,005 | on (C/D
S5 E——
on design storage Avrea (sf) |Ponding Depth (ft)| Media Depth (ft)
volume 2.617 42% (L (| [ TR

Rain Gardens (C/D Soils
Rain Gardens (C/D Soils
_ ESDv credit is based Surface
on design storage Area (sf) |Ponding Depth (ft)| Media Depth (ft)
Rain Gardens (C/D Soils volume 76% 817 G2 O/ (7 | ' | 197

i N B e B
on design storage Avrea (sf) |Ponding Depth (ft)| Media Depth (ft)
Rain Garden Planter Boxes volume 100% 3,391 [ 1975 | o5 | 125 | 1975 416
e R e N
on design storage Area (sf) | Ponding Depth (ft)| Media Depth (ft)
Rain Gardens (C/D Soils volume ]
]

Total I T I - | 3234 [ 2681 |

0

Baseline | Average
Phosphor| Adjusted
ous Removal

[ 25% | 29% |

43
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A
Calculation Summary

Critical Area 10% Calculations

Removal Requirement, RR (lbs P / yr)

after non-structural and micro-scale BMPs (Steps 5 and 6)

Total Load Reduction (lbs P / year)
Total Load Reduction Remaining (lbs P / yr)

after structural practices (Step 9)

Total Load Reduction (lbs P / year)
Total Load Reduction Remaining (lbs P / yr)

'MDE’s ESD to the MEP Calculations

ESD Runoff Volume, ESDv (cf)
Total Treatment Volume (cf)

14191.00

14191.00

WQv or ESDv Treated (cf)

PE achieved (inches)

14742.24

1.87

Entire ESDv Treated Through Environmental Site Design?
ESDv Remaining? (cf)
If ESDV is not fully treated, is ESD to MEP achieved?

YES

0.00

0.00

Redevelopment WQv Requirements Met Through Environmental Site Design?
WQv Remaining? (cf)

N/A

0.00

27 New Development WQv Requirements Met Through Environmental Site Design?

28
29

WQv Remaining? (cf)

YES

0.00




Frequently Asked Questions

« What are the rules for measuring
Impervious cover?

« How do permeable pavements and green
roofs affect impervious cover?

« How do you define site area for
new/redevelopment?

« Where do you get data on predevelopment
hydrologic soil groups?

« How do you deal with projects that cross
the Critical Area boundary?

45
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Potential Future Topics

o SWM 201: SWM Resiliency

m  Overview of research
SLR and potential issues when locating BMPs as well as BMP type
Dealing with increased intensity and frequency of storms
Saltwater intrusion
Example : Town of Oxford
Small projects under 5,000 sf (Alex’s table)
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How the Spreadsheet Works

 Efficiencies vary from 20% - 80%
e One tab for each BMP
— Allows for multiples of the same BMP

« Input of BMP-specific parameters (surface
area, ponding depth, media depth, etc.)
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https://dnr.maryland.gov/criticalarea/Pages/stormwater.aspx

[ Practice Microinfiltration | Rain Garden | Microbioretention | Landscape Bioswale | Planting
% Infiltration —
Limitations pd=035f Planting to
filter bed 12- many; meet
only AB, DA = 18in, DA = pd = 0.5 fi, filter filter bed | stormwater
500 sf 2000 bed = 18 in only AB = 18 in management
50sf, 0.75 | Fequirements
, 50sf, 0.75ftpd, 1.5 60, 0.5t pd, |60sf,D5fpd, 1.5/t |60sf.05fpd, [fipd 1.5 |iSthe
250-500sf | fimd 1.5 f md md 1.5 ft md md preferred
95sf.0.75 | option if
(2) 500 DA, 50 115sf,05ftpd, | 115sf.05f pd. 1.5ft [ 115, 0.5ftpd. |fipd. 1.5 | planting is
S500-1000 sf | sA 75pd.15md | 158 md md 1.5 ft md md already
190 sf, required to
(4)500 DA. 45 SA, [ 250sf,0.5ftpd, | 235F.0.5ftpd, 1.5/t | 235sf.0.5ft pd. | 0.75ftpd. | mitigate for
1000-2000 sf | 1 pd, 1.5md 1.5 f md md 1.5 ft md 1.5 ft md cleai‘ng.f
(2) 1500 DA, 285 sf, Refer io the
205SA. 05f |345<F.05ftpd 1.5f | 345<f, 0.5/ pd, | 0.75ftpd. | Green Book
2000-3000 sf | na pd. 1.5 ft md md 1.5 ft md 1.5 ft md fo’,-e:;:; N
S0 SA 0S8R | 460,05 5f | 480,0.5sf ovas | bpr
. , 0.5 sfpd, 1. . 0. pd. sfpd, 1. b
3000-4000 sf | na pd. 1.5ftimd | md S5 wad ft md gf::'nm"gand
(2) 2000 DA, .
280 SA, 0.5 pd, 470,0.75 |Species
15md; 1000 | 580,05sfpd, 1.5/t |580,05sfpd. |sfpd. 1.5 |permitted
4000-5000 sf | na DA. 150 sf md 1.5 ft md ft md

SWM for State

Projects
< 5.000 sf

sf = square feet (all
values not given a
measurement are sf)

DA = dramnage area
(sD)

SA = surface area (sf)

pd = ponding depth
md = media depth
* these practices do

not limit pd, so the SA
can be smaller

Permanent disturbance means a matenal, endunng change in the topography, landscape, or structure that occurs as part of a development or redevelopment activity.
Permanent disturbance mcludes: construction or installation of any material that wall result in lot coverage, construction of a deck, grading and cleanng except under

temporary disturbance, and a septic system 1in a forest or developed woodland on a lot created before program approval, 1fcleanng1.srequmed

Alternatives and Combinations

1) One hundred square feet of permanent disturbance may be offset with the planting of one % inch caliper tree, or a standard rain barrel that holds a minimum capacity

of 50 gallons.

2) Practices may be mixed and matched. For example, if a project falls in the 3000-4000 sf category, requirements may be met with two options from the 500-1000 =f
category in combination with one option from the 1000-2000 sf category.
3) For projects that do not require planting, up to 2,000 sf of disturbance may be treated by planting.
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Tips and Suggestions

When selecting the location and
size of a rain garden there are a
few things to keep in mind. A rain
garden is used to infiltrate water
that would otherwise wash away

as runoff. Your rain garden should
be located where water naturally
flows or is redirected to flow on the
site. A small berm should be built
on the far side of the rain garden to
allow the water to pool to the
correct depth, and permeable
soils are preferred to allow proper
drainage. A rain garden can be
planted with very aesthetically
pleasing plants, and can be

a showcase of any site. Rain

gardens serve many purposes T Raised Berm
and filtering your rainwater ://.;?.‘:?.
runoff is only the beginning. gt
.‘;}(';L‘:": il
Gutter runoff

-StarﬁngYour Own Ra.:n‘ Ga.rden-

mstananonandmmls previously.
Rain Garde - Media 2. Locate all utility lines that go underneath the site. 7. Construct 2 berm on the low side of the garden, the
Project LOD fi| Ponding 3. Excavate all vegetation off of the site. height of the berm in the center should equal the
Surface Area | Depth | Depth 4. Amend soil with compost and sand as needed to  desired ponding depth of the garden.
create the proper well-draining zoils needed. 8. Plant your native plants in the desired arrangement to
500-1000 8§ 115 8f 05Ft 15Ft 5. Excavats your site down to the desirad depth,in =~ nursery specifications for spacing.
this case 18", at the bottom add in a layer of

9. Muich the entire planting bed to a depth of no

gravel to atleas: 3", more than 2-3" deep in an even surface.




Critical Area Program Strategies for
Coastal Adaptation

A Case Study

Oxford
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Anecdotal Assessment

Image Credit: Cheryl Lewis, Town of Oxford
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Geographic
Assessment
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v |_| Rain Garden Parcels

+ ¥ High Flow Accumulation Parcels
’ 57:\ Grass Channel Parcels

’ 7‘ Bio Retention Area Parcels

v [_] Public or Private Parcels

’ \* Oxford Property Parcels

v [ ] 2100 Mean Sea Level Exposure

’ f;} 2100 Mean High Higher Water Exposure

» |_| 2050 Mean Sea Level Exposure

2050 Mean High Higher Water Exposure

USDA FSA, Digita

| | Rain Garden Parcels
v [ ] High Flow Accumulation Parcels
v [ ] Grass Channel Parcels
v [ ] Bio Retention Area Parcels
’ 17:\ Public or Private Parceis

- v Oxford Property Parcels

. High Priority
Medium Priority
Medium-Low Priority
Low Priority

v [ ] 2100 Mean Sea Level Exposure
’ [! 2100 Mean High Higher Water Exposure

v [ ] 2050 Mean Sea Level Exposure

| 2050 Mean High Higher Water Exposure




Programmatic Assessment

OFFICIAL
ZONING MAP

OXFORD, MARYLAND

ZONING DISTRICTS

R-1 SINGLE FAMILY RESIDENTIAL
R-1-C CLUSTER

R-2 HISTORIC RESIDENTIAL

R-3 MULTI-FAMILY RESIDENTIAL

ypai0 UMk

RR RURAL RESIDENTIAL
C-1 NEIGHBORHOOD COMMERCIAL
C-2 GENERAL COMMERCIAL
C-3 MARITIME COMMERCIAL
C-4 HIGHWAY COMMERCIAL
M MARITIME INDUSTRIAL
CIP COMMERCIAL INDUSTRIAL
EGS ESSENTIAL GOVERNMENT SERVICES
WS/WC WILDLIFE SANCTUARY/
WILDLIFE CONSERVATION
CRITICAL AREA LAND USE
CLASSIFICATION

[_]IDA - INTENSELY DEVELOPED AREA
LDA - LIMITED DEVELOPMENT AREA
g [ RCA - RESOURCE CONSERVATION AREA
[EZZ BMA - BUFFER MANAGEMENT AREA

BOUNDARY LINES
=== CORPORATE BOUNDARY
=~ = ZONING DISTRICTS
=u= HISTORIC DISTRICT
—-— CRITICAL AREA BUFFER*
=== CRITICAL AREA BOUNDARY
*FIELD DELINEATION REQUIRED

PUBLICLY-OWNED LAND

TOWN PROPERTY
|
| FEDERAL GOVERNMENT

O  TOWN-OWNED RIGHT-OF-WAY

THIS IS TO CERTIFY THAT THIS IS THE OFFICIAL ZONING MAP
REFERRED TO IN SECTION 4 OF THE OXFORD ZONING ORDINANCE.

ORDINANGE: # 1401 DATE ADOPTED:

Hodrn
T mt‘(mswo_‘

A o - VALY
(TOWN COMMISSIONER DATE

2j.iq

TOVIN COMMISSIONI DATE

Foot
1600

JEIRY Peter Johnston & Associates, LLC

VERSION 3-11-14

Image Credit: Cheryl Lewis, Town of Oxford
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Strategy: IDA Tree Replacement

Diameter at breast height (DBH) of | Planting Requirement
removed tree

e

Between ten and sixteen inches Two trees
Greater than sixteen inches Three trees

o7
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Strategy: Resilient MBAs

Image Credit: Chesapeake Bay Foundation
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Strategy: Pervious Pavers in IDA
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