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Il Presentation Overview

= Study Drivers

= Chesapeake Bay
Watershed and
TMDL

= Presidential
Executive Order
13508

= Methodology
= Results

= Highlights of Craney
Island and Southgate
Annex Case Study




m Chesapeake Bay and Tidal Tributary
Nutrient and/or Sediment Impaired Waterbodies

= Low Dissolved Oxygen
= Poor Water Clarity
= Too Much Bad Algae

B Impaired M Unimpaired

Note: Representation of 303(d) listed waters for nutrient and/or
sediment water quality impairments for illustrative purposes only. For
exact 303(d) listings , contact EPA (http://www.epa.gov/owow/tmdl/).



= 1999 Lawsuit

EPA commits to bring the
Bay and tidal tributaries
into compliance with
water quality criteria by
2010 or develop a TMDL

December 29, 2010 TMDL

= TMDL or Total Maximum
Daily Load is a “pollution
diet” that identifies the
maximum amount of a
pollutant a water body can
receive and still meet water
quality standards




= Characterization and
estimation of point and
nonpoint source loads

= Estimation of
watershed-scale load
reductions

= Signed — December 29,
2010

Chesapeake Bay Total Maximum Daily Load
for Nitrogen, Phosphorus and Sediment

Established by the ULS. Environmental Protection Agency

Wﬂ/,&—

M. Garvin, Regional Administrato
nvironmental Protection Agency
Region 3

Quaitn A EmcSe—

Judith A. Enck, Regional Administrator
U.S. Environmental Protection Agency
Region 2
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= How the states and DC plan to meet the maximum load
restrictions imposed by the TMDL with reasonable

dassurance

-1. Cheeapsake Bay TMDL watsrshad nirogen, phosphorus and ssdiment final
aliocstions by Jurisdiction and by Major Fvsr basin

rvgen Phosphorss Sedimant
aliocations. acations

Basin {millon baryesr) | {mition elyser) | (mition ibaiysar) |
8.9 174117

5;5‘% Bz
H q
81(=(a|n <[5l

Phase 1 WIP - 2010

Phase 2 WIP - 2011

AARYLANDS PRASE T

Phase 3 WIP - 2017

State-Basin Allocation

e @) ‘

Source Sector-Local Jurisdiction

Allocation
= WWastewater
= Urban Runoff/MS4
= Agriculture
= Forest
= Septic Systems




N

Example=Virginia

P

Sediment

Table ES-1. Chesapeake Bay TMDL watershed nitrogen, phosphorus and sediment final
allocations by jurisdiction and by major river basin.

Jurisdiction

Virginia

Nitrogen Phosphorus Sediment
allocations allocations allocations
Basin (million Ibs/year) (million Ibs/year) (million Ibs/year)
Eastern Shore 1.31 0.14 11.31
Potomac 1777 1.41 82953
Rappahannock 5.84 0.90 700.04
York 541 0.54 117.80
James 23.09 2.37 920.23
VA Total 53.42 5.36 2,578.90




Agriculture- Agricultural
Manure Atmospheric
(17%) Deposition
(6%)

Agriculture- .
Chemical Fertilizer Atmospheric
(159%) Deposition-

Maobile, Utilities
and Industries
(19%)

Septic Systems

(4%) Atmospheric
Deposition-
Developed Natural

Lands- Chemical (19%)
F??&L‘;f' Municipal and [ Atmospheric
ﬁ:g;s:;;r Depaosition to
Tidal Waters

Hode: Does not Include loads from the ocean or thdal shorzling esuslon, Westewater loads are based on measured distarges; other lads are based on 2n average-hydmlogy
year using the (e ptabe Bay Progeam Wotershiod Moded Phase 4.3 {Chesapeake Bay Mragiam D, 20090 Values do not addup te 1009% due to rounding,

EO 13508 Draft Srategy for Protection and Restoring the Cheapeake Bay



Agriculture-
Manure
(26%)

MNatural Sources
(3%)

Municipal and
Industrial
Wastewater
(21%)

Agriculture-
Chemical Fertilizer
(19%)

Urban/Suburban
Runoff and

In-stream Sediment
(31%)

Hate: Does nat inchude Inads from the acean or tidal shereling erosion. Wastewater |nads ase based on measured dischames; other laads ane based on
an aversge-hydrology year using the Chesapeake Bay Program Watershed Model Phase 4.3 {hesapeake By Program Office, 20091

EO 13508 Draft Srategy for Protection and Restoring the Cheapeake Bay



Agriculture
(60%)

Natural Sources
(21%)

Urban/Suburban
Runoff and
In-stream Sediment
(19%)

Mote: Does not include loads from the ocean or tidal shoreline erosian. Loads are based on 2 average - hydrology year using the
Chesapeaie Bay Frogram Watershed Model Phase 4.3 (Chesapeake Bay Program (ffice, 2009,

EO 13508 Draft Srategy for Protection and Restoring the Cheapeake Bay



Table 8-3. Percent reductions in edge-of-stream loads to achieve urban stormwater WLAs

Per-acre edge-of-stream % changes in urban stormwater load
from a 2009 baseline*
Jurisdiction Nitrogen Phosphorus Sediment
District of Columbia 6.6% 29.6% 29.6%
Delaware 14.3% 18.3% 23.7%
Maryland™* 16.9% 35.7% 37.5%
New York 11.4% 0.0% 0.0%
Pennsylvania 28.9% 17.7% 7.0%
Virginia 16.4% 20.8% 32.5%
West Virginia 0% 0% 0%

* Edge-of-stream reductions assumed within the urban stormwater WLAs result from differences in BMP
implementation rates between 2009 and the final WIP submission.

** Maryland's assumed reductions are calculated as the difference between 2009 edge-of-stream loads and
Maryland's final edge-of-stream target loads for urban stormwater WLAs. Maryland derived its final loads using the
method outlined in Appendix A of Maryland's WIP.

Chesapeake Bay TMDL, Section 8, 12/29/2010



Baker

= Federal Government
is one of the largest
land owners

= Signed by President
Barack Obama on
May 12, 2009




= Department of Defense
(DoD) is lead on
stormwater
management practices
for Federal facilities
(EPA was lead on
stormwater guidance
documents)

= Dept of Navy (DON) is
lead agency for DoD’s
Chesapeake Bay
Restoration effort

Photo Credit: NASA



= Assess properties to
determine feasibility of urban
retrofit practices

= Align cost-effective urban
stormwater retrofits and
erosion repairs with TMDL
goals

= Assess and implement non-
structural BMPs to control
runoff from developed areas

= Consider full spectrum of
nutrient and sediment sources
to assess ideal reduction
methods

Executive Order 13508

Strategy for |

Protecting and Restoring
the Chesapeake Bay
Watershed

May 12, 2010
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Purpose: Provide implementation “road map” that identifies
Stormwater Management (SM), Erosion Control (EC) and

Infrastructure (INF) opportunities and ranks SM’s and EC’s
) e b

Lt .,

Southgate Annex on the South Branch of Craney Island near the mouth of the
the Elizabeth River Portsmouth, VA Elizabeth and James Rivers



1. Pre-Assessment Planning, Site Assessment Strategy

= Existing Data Sources
Evaluated

CAD, GIS, Aerials

= Assessment Form
Developed

Based on Prioritization
Criteria/Detail
Required for Concept
Design

Database Framework
Known

GENERAL SITE INFORMATION

Date: Time: Initials:

Site ID: L iti

Restricted area? |:| {Road Intersection)

Photos IDs:

Photo taker JWM AD

|Observed Land Uses {can include estimate of p t of each if apparent) |

Residertial (Commercial
Landscaped Forest

Roadway IndustrialiMaint, [ Jwvetiand
Managed Turf | Cther

|Observed Utilities

FiberfCable

Water OtherMates.

Obstructions (culvertiefs.)
| Crviergrown vegetation

Ciher

Structure damage {outlet / inlet)
Undersized sys. component

Buried Elec. [ JOverhead Elec. [ JSanitary [ Storm sewer

WATER QUALITY ISSUES
High percent impervious

Paint or MNon-peint source

High sediment export or deposit
Surface ils

Undersized BMP

Other:

(Other:

INFRASTRUCTURE ISSUES
Undersized BMP
Eresion of infrastructure
Mainterance reqd
Repairfreplacement req'd
Cther

(Ciher

Ciher

Crainage Notes

WO Notes.

Naotes:

|Opporlun|l;|I Overview (For any sie there may be muliple opporunilies)

JEC- Erosion Conirol

[INF: Infrastructure

SM: Stormwater Manag

1t

MNew BEMPs
Retrofit BMPs.

Landscapsa Mairterance
Stream i Mod., ive Repair
Other drainage Replacement

(for each , put a tally in the

baox so they can be summed up)

“*Far the naxf sechon, an attempt should be made to document 2l recommendations
for & parficudar sife on one “Site Specific Recommendations” sheat  Howsver, if this
is not appropriate, fedd stalf may break fhe site info 2 sites, or use addiional sheels
For the fatter, use the Site ID and Sheef # on the lop nght of page 2 of form
IF there is only one sheet, the Sheat # will read Sheet #1717,

Page1ofd




ZZMl Craney Island & Southgate Annex

1. Pre-Assessment Planning, Site Assessment Strategy

= Opportunity Scoring

= Scoring System for Stormwater
Management

Category 1: Environmental Improvement Factors
Category 2: Benefits

Category 3: Constraints

Category 4: Relative BMP Cost Factors

= Scoring System for Erosion Control
Location, Extent, Impact, Access, Design

= No Scoring for Infrastructure



Baker
1. Pre-Assessment Planning, Site Assessment Strategy

. . Print off Iargf map(sj
Pocket Ro
= Field Preparation creding
Tape
Hand Level
Field metal box
Field book
Driver’s Lic
By o Passport (or Birth Cert.)
-9 Form
Soil auger
both cards and charger
Camerachord
ighter power converter

Identify Opportunities to Strengthen Storm Water Management to Comply with EO 13508 —

Chesapeake Bay Protection and Restoration

Geolink

at Craney Island, Southgate Annex ive with important files
Baker hat

Itinerary

N62470-10-D-3000; DO WE19 Computer

COMNAVREGMIDLANT
All Region Bases

NAME: MCLEAN. JACOB

Michael Baker Jr., Inc.

Maps for Field Work Week of November 1, 2010

Race | Sex | Eyes: | Haw | Wb | He
Contacts: M | GRN | BRN [1601s| 58°

Abbi Dorn, PE 770-861-8539 MICHAEL BAKER ENG

Signature [ssuing Officer Date-

ME ﬂeﬂ'ﬁ"ﬂf“'! 101252011



2. Field Assessment

Scoring/Ranking (SM)

[ L) [ FRIORITIZATICN CRITERIA FOR STORMWATER MANAGEMEN SITES
Site information e S —
T T
4—(' Drainage Area (acres) (use info from 2 B
= map, 355855 if reasanable o use best 2 i
i PR
= il
z X
[=} Persent Impendous (same as above) 3
& H
T ¢
GENERAL SITE INFORMATION z g H
Date: Time: Initials: we Priodty L
Site ID: L 14 E FRIORITIZATICN CRITERIA FOR STORMWATER MANAGEMEN SITES
E | Catogory Quastion Fiald Scoring Guidalines Fiald Score (1-5)
B T T
. = Drairage Area (aces) (Use info from ? B
- ad Inlerse
Restricted area? |:I [Read Intersection) % = map, 3ssess i reasonable or use best : 1=
Photos IDs: & G guess if not avalable) i 1
[ = T
Photo taker.__JM__AD L) 6 Percent Impendous (same as above) 3
[Observed Land Uses (can incly SITE SPECIFIC RECOMMENDATIONS Site 1D Sheet # / o Lo :
e —_ S [N s T
Enﬁ.mﬂu c | e T TN 4= ue Pty '
Landscaped Forest | M. {SM) Opp iti [rases] o guscs % u e
o w = 1
- oo = Land Use 3
- Existing BMPs e Yes ce: 2 H
[Observed Utilities Maint. Required? ENC E,“ tlm signilicart repaivketront 17} % -
Fusthar description; [ 2
FiberiCable Buried Elec =} Receiving Water Sensitivly 3 i
g sl
Vater OtheriNotes Pr BMPs (mark with “T° If baing proposed as part of train] L .
Rocfop/ime. Area Desconnect Infiltration (small scale ok)
Flow to open spacelFilter sir Bieretention Stormwater Managem ent Prackices -
Dry swale o Poterdial M, P, Soikds {Sediment) TO BE DETERMINED WITH GI3 - Based un BMP Type. Sails
Vel swale E Removal

Obstructions (cubvertiels.)
Owergrown vegetation

Sails compost amendments
Vegetated roofs

harvesting
Permeable pavement

Filterirg practice
Constructed wetlands®
Wt pands

Structure damage (outlet / inlet) Hotes
Undersized sys. companent
_f Thiles shoud descrbe “dhen sormw ater manages BT BTN TRl pore
Dominant ground surface at BMP Improvament site:
Drainage Notes. Concrete or Asphalt {croie) Bare soil Gravel  [__Juight veg. {shert grass)
Weoded | Structure Cther
WO Nates Notes
Erosion Control (EC) O ties 1
Hotes Uscape Position: [__Jstesm [ JUpands [ ]other
iption:

(for each opportunity, put a tally in the approf

*For the naxt section, an aftempt shoul
for & particular site on cne "Site Spaciic]
is nof appropriale, fakd stalf may break
For the latter, use the Site 1D and Sheet|
If thara is only one sheed, the Sheet #

Prescribed Solution:
Stream Specific Questions [rerennial CJeremeral [Jireermittent
il

Approw. length of reach assessad (ft)

Appeo. bank height () Right

Cusalitative reach-wide erosion status: [ JSevere =50% [ JModerate [ ] Minimal or none <10%
Describe evolutionary stage (f possibie);
Ackational descnpton
dwhat are impacts, degree confinemant, etch

|Infrastructure (INF) Opportunities 1
Type: [_JrepainRepacement [_JwainterancaEnhancament
Prablem Descrigtion

Prescribed Solution:

Circle Detailed

- Guter repar — Preventhe Mairt. — Unpaved Road

Page2of4

BEME

STORMWATER -

Emvircnmental Benefits - Increased H

STORMWATER - CONSTRAINTS

IMFACTS

STORMWATER -
CONSTRUCTION

Malrve Vegstation
fied Construction Access 3 29
=
3 T
'5 Maintenance 3 Low
z
s} g W
9 Visual Uity Conticts (adjust with GI5 2 g
o post-figd as necessary)
W
b
=< N H
H Engineering Design kssues 3
=
(V'Y =
,9 Space Constraints - [est fiekd guess, 2
w use GIS post to venfy)
Ma e
2 tanix
n': % Tree Loss 1 o
W
=37 s T
E =1%] 1 0%
< Wetland Impacts (Acres) a
1
Q= =
=0 2 Unkrown
WO Cultural Rescurces Impacted ) N

Opportunity information

Ranking (EC)
*No Ranking for
Infrastructure (INF)



2. Field Assessment, Site Specific Information

TO

= Date, Site ID, Time, NR016. __18_"_;__,_

Location...

= Observed Land Uses
= Observed Utilities
= Observed Problems

”SitE”

“Opportunity”
(multiple within a site)




XMl Case Study: Craney Island & Southgate Annex

2. Field Assessment, Opportunity Specific Information

OPPORTUNITY OVERVIEW

Stormwater Management (SM) | Erosion Control (EC) | Infrastructure (INF)

Stormwater Management (SM) Opportunities:
Proposed BMPs:

Rooftop/Imp. Area Disconnect  Infiltration Dry Extended Detention

Flow to open space/filter strip Bioretention Regional pond

Grass Channels Dry swale Level spreader

Soils compost amendments Wet swale Underground detention

Vegetated Roofs
Rainwater harvesting
Permeable pavement
Existing BMPs: Yes/No

Maintenance Required: Yes/No

Filtering practice
Constructed wetlands

Wet ponds

Qil/grit separator
Tree box filter
Other:




Erosion Control (EC) Opportunities:

Landscape Position:

Stream Uplands Other:

Stream Specific Questions:

Perennial Ephemeral Intermittent

Qualitative Reach Wide Erosion Status:

Severe >50% Moderate Minimal or None (<10%)

Problem Description:

Prescribed Solution:

Infrastructure (INF) Opportunities:

Type:

Repair/Replacement Maintenance/Enhancement

Opportunity Type:

Reconstruct feature Gutter repair Preventative maintenance
Unpaved road Sediment removal Debris removal

Utility protection Structure repair Demo

Problem Description:




2. Field Assessment Ranking Categories

p
Environmental
Improvement | Water Benefits
Factors Impervious Quantity,
\_ Area, i -
Water Quality,
Land Use, ... .
Env. Benefits
(33%) (33%)
Space, Access,
Utilities,
Engineering,
“ Construction & ™
Maintenance (33%) .
Constraints Relative BMP
Cost Factors
= Y,




ZZI8 Case Study: Craney Island & Southgate Annex

Contributing Impervious
) 25
Drainage Area
: Stormwater Benefits from
Environmental Improvement - 10 8
Factors Existing Landscape 50 (33%)
Land Use 10
Receiving Water Sensitivity 5
Potential Nitrogen,
Phosphorous, and Solids 20
Removal
Benefits Runoff Reduction 20 50 (33%)
Environmental Benefits 5
Tree and Vegetation Loss 5
Minimization
Space Constraints 5
Construction Access 5
Constraints Utility Conflicts 10 30 (20%)
Engineering Design Issues 10
: Unit Construction Cost 10
0
Relative BMP Cost Factors Maintenance Burden/Cost 10 20 (13%)
Total Maximum Possible Score: 150
Fatal Flaws - Considerations that may preclude certain opportunities from being =
viable, as described at the beginning of Appendix A




JZCll Case Study: Craney Island & Southgate Annex

3. Data Development

=N L5
. . e | il I|I |
= Wrestling with the data... || (|
il
- Ak [
&.vx"ﬂd{}rlj e Pney i \;) i
. i i
S iy By
GENERAL EITE INFORMATION G‘;}‘ i —
ED:I:BIDH:;{ He anm - - — IL‘“:::—M k‘q,: gy
[oHT Bl e .
Restricted area? [__] {oxsd Irferemcton) v R
Photos 1Ds: ==, o (07 i)
[ ]
|Observed Land Uses (can include estimate of percent of each if apparent) |
m:dE E“ﬂnﬂgﬂdﬂ.ﬂ EMW?EIF gfm“ ;
[Observed Utiiities W <
SO, COMLARY ich 7
EFM&H& %wmmusw.mmm 5 ]5tomm sewer L AP
£,
Vd
P

P fz%\/f &/ u;

/ S \xﬂ )

AN L, <& . W\

Vi -‘-?”L

Velitelg rws Fevaa veleicly iﬁgn ?\) Hot mﬂjthsf s

Inrmstructure Motes: S fvilhale f.u .-1_,._..,-'“:‘ ) | fime of asteition]

agvueltent iy Site 2.

OF Ty SIE hene may bem.ﬁ:lanppurﬁm"rﬁ"ea}
M Stormwater Management |EC: Eraion Conlrol I'FF Infrasiruchura
A B | |Landscape Mainlenance T3
| Fsrolit BMPs || Sinsam stabikzations b ,:!{ tod. Antensive Repalr [T 1

Oher drainage Replacement
(for each cpporunity, pul a by in the approprishe bes o ey can be summed up)

W Nales:

“Far e nex seclion, an affempd sfhould e made i docament 8l recomimeodations

humwmnnmmwmmwﬂuﬂ Hovesver, if s

Attribute
data

Spatial data

Photos
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Map Panel B02
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JZCll Case Study: Craney Island & Southgate Annex

3. Data Development ST e =
. P :
ProjectiD SHAPE_Leng SHAPE_Area SiteType Opp A
. . ¥ | 01-5K-1 1111.793412 72745518132 |SM Sh-1 il
| Plnnlng down the data... 01-IMF-1 161.572065 §77.513594 | INF INF-1
02-5M-1 356143317 6330613303 | SM Sh-1 =
02-5M-2 2263488 3021.318571 |SM Sh-2
:’\9\ B9-¢-)+ TableTools | FieldData : Database (Access 2002 - 2003 file format) - Microsoft Access 02-5M-3 671.35052 7637.135404 |SM SM-3
| I
Home | Create  External Data  DatabaseTools  Datasheet 02-SM-4 250 500859 IR20.510452 [SM SM-4 |
& = New election * e Replace
B, car NEEIE [&) S Bl g Gseeaion- | gy Shtem 02-5M-5 306.860711) 5005331955 SM SH-5
123 Copy Hsave  Fspeling | £l V] Advanced = GoTo~
Vi || P format Penter P | X Detete < Bimore - || | ™ 7 Taggteiter || ™™ [ seect - 02-5M-5 125.721835 435.204222 |SM SM-8
Views Clipboard = Font = || Rich Text Records Sort & Filter Find 02-5N-T 949 36788 43630.835056 | SM SM-T
J Security Warning  Certain content in the database has been disabled 02-INF-1 127 825085 850884550 | INF IMF-1
All Tables -« = 02-INF-2 260.667632 1177.818009 | INF INF-2
FieldData % —.u ProjectT - -1 |ScoreMi - | Scoreutil - |ScoreEng - | ~ | ScorefFlooding - | ScoresiteFlexibility ~ | ScoreTreeVegl
=1 FieldData: Table | |01-5M-1 M Forest buffer est Low MNone Low 1 design criteria Unlikely Not flexible Jo or insignificant] 03-5h1-1 §92.518233 24753.072384 | SM Shi-1
B FieldData Query | |OL-INF-1[INF Infrastructure M 03-3M-2 201.521081 2890.568457 | SM SM-2
FieldDataForm | |02-sM-1 sM Flow to open sp: Low None Low 1 design criteria Infrequent, Very Flexible Jo or insignificant] T 333 374807 E300. 278431 | Sl T
|| |02-5M-2 SM Bioretention Medium None Moderate 1 design criteria Infrequent Very Flexible Jo or insignificant| i : g =
ﬁée?::mta Table = | |02-sM-2 SM Flow to open spi Low None Low 1 desﬁgn cr?ter?a unlﬁkely Flexible mor?nslgmf?cant 04-5M-1 354 B9S0RZ 11804853353 |SM SH-1
| |02-sM-2 sM Flow to open sp: Low None Low 1 design criteria Unlikely Not flexible o or insignificant
Sites Overview | |02-5M-5 SM Flow to open sp: Low Minor| Low 1 design criteria Unlikely Not flexible Jo or insignificant| 04-5M-2 283500288 975621266 |S5M SM-2
Site Space Req 2 || |02-5M-6 SM Rooftop disconn High Minor| Moderate 1 design criteria unlikely Not flexible Jo or insignificant| D4-5M-3 87055321 453179157 |SH SHM-2
=1 site space Req : Table | |02-5M-7 M Forest buffer es Low. None Nane 1 design criteria Unlikely Flexible Jo or insignificant| : =
| lo2INFLINF Infrastructure M 04-5M-4 509.873708 11843.540944 [SM Sh-4
02-INF-2 INF Infrastructure Re
| loz-sm-1 M Forest buffer est Low Minor Low 1 design criteria Unlikely Flexible Jo or insignificant] 05-5h-1 335082001 1268.691748 | SH Sh-1
| |03-5m-2 M Flow to open sp: Low. Minor  Moderate 1 design criteria Unlikely Not flexible Jo or insignificant| 05-SM-2 114 958286 wrvien. =
: 2p 394 416847
| Ble £dt View Jsent Selection Tools Hf Window Hielp
BIEAED SR =W || e DEERED| G | smame S En 383.198225
c | [fe = 2| ewawe &5 -1 1% F | b [ [ @ Sl |alll | pmEe| 540.632655
® a':\:[a,m- e et et e | 95.16055
e s Q 99.158572
i
& 3.A0
o440
#5.40
R ®
— s *
Jatasheet View 10470 -»
= 11-411 ]
812802 &
#13-413
o 14001 (Y
oo o
o17E0 “
o 16-605 =
» 19-B06
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4. Report Production (Primary Deliverable!

TO
OUTFALL
NR-016

70 i)

O3-S0

Fsbuilt Tiegnazs Amas

Sbe Cippoburstins
[MF - lnfastactue

| 51 Stommeater Managseent

Topo

1 contous

—  comilous

— Utibbies - Electac
e Ultilities - Gom

Litalibiess - St serrmeates

Thtilities - Savitary

Tltilities - Wsenllzneonn
& Ultilities - ‘Water
Utilities - Water

CRANEY [SLAND

Site 4

Opportunity:04-SM-1

Location: Engineenng Bullding (Buillding 258} southwast
of intersection of Waterfont Rd and North Butler Rd. the
parking lof immediately south of the building, and both
parking lots wast of the building

Description: Upgrade the sxisting swals to provide
stormwater benedts of @ vegelated channd, wel swale
also possible

Cost Estimate: $20,500 Rank; 7%

Opportunity.04-SM-3

Loeation: Enginsering Building (Building 288) soulfwast
olir ection of Waterfonl Rd and North Butler Rd, the
parking lof immediataly south of the building, and both
parking lots west of the building

Deserption: Install oil water separator to treat pollutants
from sudar traffic

Cost Estimate: 75,000 Rank: 7

Opportunity:04-SM-2

ngineenng Bulding (Bulding 288) southwast
on of Waterfront Rd and North Butier Rd, the
paring ot immadiately south of the buliding, and both
parking kots west of the bulding

Descriptlon: Dowinspout d nnaction to tree box fiter
or ran garden, cistem alse possible

Lost Estimate: §10.900 Rank: 40

Opportunity:04-SM-4

wirgering Bulding (Buddng southwest
ofintersection of Waterfront R d and North Buller Rd, the
parking kot immediately south of the building, and both
parking lote west of the bulding

Deserlptlon: Remove parking and install permeable
pavamanl  Whila poseabla, s is probably not a feasble
given the relatively good condition of the

sling surfacs

Cost Estimate:




4. Report Production (Primary Deliverable!)
Southgate Annex Top 20 of 28 By Rank

ProjectID Improvement Catl | Cat2 | Cat3 | Catd I;?::J Score | Rank | Rank Cost

01-SM-1 Impervious cover conversion 32 50 12 14 108 1 1/28 |$ 81,300
03-SM-1 Impervious cover conversion 22 50 20 14 106 2 2/28 |S 36,000
08-SM-1 Impervious cover conversion 22 50 20 14 106 2 2/28 |S 57,000
08-SM-2 Impervious cover conversion 22 50 20 14 106 2 2/28 |$ 84,000
08-SM-5 Forest buffer establishment 32 30 23 20 105 5 5/28 |S 23,400
08-SM-4 Forest buffer establishment 27 30 23 20 Y 100 6 6/28 |S 27,000
08-SM-3 Forest buffer establishment 32 30 15 20 97 7 7/28 |S 36,800
06-SM-1 Infiltration (micro scale) 15 48 24 8 95 8 8/28 |S 43,500
04-SM-1 Dry swale (or bioretention if enough head) 35 33 14 11 93 9 9/28 |$ 90,800
01-SM-2 Flow to open space/filter strip 32 30 12 14 Y 88 10 10/28 |$ 78,000
05-SM-3 Wet swale 32 20 22 11 85 11 | 11/28 |$ 75,300
07-SM-4 Soil ammendment and revegetated 22 20 25 17 84 12 12/28 |$ 10,200
02-SM-2 Constructed wetland 37 20 12 14 83 13 13/28 |$ 35,700
06-SM-2 Forest buffer establishment 15 28 20 20 Y 83 13 13/28 |$ 23,400
01-SM-3 Wet swale 32 20 17 11 80 15 | 15/28 |$ 70,500
02-SM-1 Wet swale 37 20 10 11 78 16 16/28 |S 96,200
03-SM-2 Wet swale 27 20 19 11 77 17 | 17/28 |$ 50,300
05-SM-4 Forest buffer establishment 22 23 12 20 Y 77 17 17/28 |$ 17,900
07-SM-1 Dry swale 22 30 14 11 77 17 17/28 |S 52,300
08-SM-6 Constructed wetland (or wetland restoration) 30 20 10 14 74 20 | 20/28 |$ 117,800




4. Report Production (Primary Deliverable!)

Craney Island Top 30 of 85 by Rank

ProjectID Improvement Catl Cat2 Cat3 Cat4 |Fatal Flaw | Score Rank Cost

28-SM-1 Forest buffer establishment 22 28 22 20 92 1/85 $8,200
02-SM-7 Forest buffer establishment 17 28 25 20 a0 2/85 $8,500
03-SM-1 Forest buffer establishment 22 30 17 20 Y 89 3/85 $13,100
22-SM-3 Forest buffer establishment 22 30 17 20 89 3/85 $11,400
09-SM-3 Concrete removal, Flow to open space, and/or soil 2 30 2 14 88 5/85 $17,500

amendment
09-SM-4 Concrete removal, Flow to open space, and/or soil 2 30 2 14 88 5/85 $30,000
amendment

16-SM-2 Forest buffer establishment 17 28 22 20 ? 87 7/85 $9,400
28-SM-2 Forest buffer establishment 22 28 17 20 87 7/85 $14,700
02-SM-1 Flow to open space/filter strip 22 28 22 14 86 9/85 $29,400
02-SM-3 Flow to open space/filter strip 22 28 22 14 86 9/85 $31,900
02-SM-4 Flow to open space/filter strip 22 28 22 14 86 9/85 $24,500
22-SM-1 Flow to open space/filter strip 22 28 22 14 86 9/85 $23,500
22-SM-4 Flow to open space/filter strip 22 28 22 14 86 9/85 $22,400
01-SM-1 Forest buffer establishment 15 28 22 20 Y 85 14/ 85 $9,400
06-SM-3 Forest buffer establishment 15 28 22 20 85 14/ 85 $8,200
07-SM-3 Forest buffer establishment 15 28 22 20 85 14/ 85 $8,200
10-SM-2 Forest buffer establishment 15 28 22 20 85 14/ 85 $8,300
27-SM-5 Forest buffer establishment 15 28 22 20 85 14/ 85 $8,200
24-SM-1 Soil amendment 25 20 22 17 84 19/85 $5,000
03-SM-3 Forest buffer establishment 10 28 25 20 83 20/ 85 $7,800
37-SM-1 Forest buffer establishment 10 28 25 20 83 20/ 85 $8,000
09-SM-2 Flow to open space/filter strip 22 28 17 14 81 22 /85 $26,500
22-SM-5 Flow to open space/filter strip 22 28 17 14 81 22 /85 $21,500
27-SM-2 Flow to open space/filter strip 22 28 17 14 81 22 /85 $31,500
35-SM-4 Bioretention 17 28 25 11 81 22 /85 $25,500
27-SM-3 Forest buffer establishment 15 28 17 20 80 26 /85 $9,400
02-SM-5 Flow to open space/filter strip w/ soil amendment 20 28 17 14 79 27 /85 $29,400




4. Concept Plans
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| Rank | _ProiD | mpovement | Cost

1/28 01-SM-1 Impervious Cover Conversion S 81,300
2/28 03-SM-1 Impervious Cover Conversion S 36,000
2/28 08-SM-1 Impervious Cover Conversion S 57,000
2/28 08-SM-2 Impervious Cover Conversion S 84,000

5/28 08-SM-5 Forest Buffer Establishment S 23,400



Zall Southgate Annex Select Results-Top 5 Opportunities

Impervious Cover Conversion
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Impervious Cover Conversion
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Zall Project Highlights

= Enhancements to the existing prioritization

Favor sustainable approaches such LID

Incorporate water quantity reduction as a
ranking element

Include consideration of habitat for aquatic and
terrestrial resources

Incorporate the “cost” component of cost-
effectiveness into the ranking

Development of “fatal flaw” concept to flag
opportunities that should not be pursued



Zall Project Highlights

= Development and Automation of high quality
opportunity information sheets

= Prioritization metrics

= Photographs [ m——
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* GEOLINK: Baker’s GPS/GIS Data "= -GEOLINE —
CO I I e Ct i on Sy St em The World's Leading GPS/GIS Software

= Take georeferenced photos
= Sketch shape files

= |nput all “form” data — gets
formatted

= Directly into a database
structure!!

= Eliminates lengthy post
processing

= Eliminates errors
= Still need paper forms!
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rresenters

Jake McLean, PE, CFM | Civil Engineer | Michael Baker Jr. Inc.
797 Haywood Road, Suite 201 | Asheville, NC 28806
Email: Imclean@mbakercorp.com | office: 828-350-1408 x 2007

Dave Cotnoir, PE | Senior Water Program Manager in DoD RECO
NAVFAC Mid Atlantic | Water Compliance Section ' Norfolk, VA 23511
Email: david.cotnoir@navy.mil | office: 757-341-0428

Abbi Dorn, PE | Civil Engineer | Michael Baker Jr. Inc.
2835 Brandywine Road, Suite 200 | Atlanta, GA 30341
Email: Amdorn@mbakercorp.com | office: 678-459-1016

Elizabeth Krousel, PE | Program Manager - Environmental Sustainability
Michael Baker Jr. Inc. | 3601 Eisenhower Ave. | Alexandria, VA 22304
Email: EKrousel@mbakercorp.com | office: 703.317.6201 | cell: 703.307.2320
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Creating Value ...

... Delivering Solutions

Questions?
May 10, 2011

Naval Facilities Engineering Command
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