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Quick Ches-BAY Download

The Chesapeake Bay

e 1983: CB Agreement leading to formation of
CB Program Office and CB Executive Council

o 1987 & 2000: CB Landmark Agreements
e 2009: E. O. declaring CB a National Treasure

« 2010: CB TMDL established; 6 Bay States and
DC begin WIP development to achieve 2025
goals | Y is :

« 2013: Regulatory changes in Virginia alter way 74 et virginia /1 ) Marytoes
MS4 |localities & agencies plan and develop in Bl
the Bay

Paingion, D.C gy o

2 Wirginla

e 2018 & 2023: Incremental Numeric Reduction
Target dates for VA MS4s ~1.25% & ~8.75%)

o 2025 Target Date: Reduction of Pollution Levels
by 20-25% over 2009 levels*

*Cost estimated at $7-10 Billion.

Costs are for SWM only (Total = $13.6-15.7B if include Ag, WW) and are attributed to Local Governments and State
Agency in Virginia. Costs (source: VA Senate Finance Committee).

Largest Polluter in the Chesapeake is Sediment. Also Carries with it other Macro Nutrients (N &P)
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The Role of Stream Restoration

e Degraded and Eroding Urban streams are and can
be a significant source of sediments and nutrients.
Some estimates have found:

“almost % of the sediment...in streams...comes from channel
and bank erosion with only about %...coming from upland soll
erosion”. (Osmond et al. 2012 summarizing several watershed studies) ~ Some

Debate
« Stream restoration is very cost effective solution  Here
($/Ib basis compared to traditional SWM)

e (CBPO estimates that 418 miles of Urban Stream
Restoration will be implemented in VA and MD
alone by 2025*

*(NOTE: estimates include historical projects and

is derived from Phase 2 WIP submissions to EPA in 2012

ww and summarized by Jeff Sweeney of EPA CBPO.)
@ Stantec



CBPO Stream Restoration
Expert Panel Report " raueo

Individual Stream Restoration Projects

Joe Berg, Josh Burch, Deb Cappuccitti, Solange Filoso, Lisa Fraley-McNeal,
Dave Goerman, Natalie Hardman, Sujay Kaushal, Dan Medina, Matt Meyers, Bob Kerr,
Steve Stewart, Bettina Sullivan, Robert Walter and Julie Winters

WEG (Stantec) invited to “test drive” Accepted by Urban Stormwater Work Group (USWG): February 19, 2013
Approved by Watershed Technical Work Group (WITWG): April 5., 2013
Re pOft Final A mval WaterQuah Gual[m lemenrtatmn'ream (WQGIT): Mav 13, 2013

— _ Tesl Dnve Rewsmns Approved by the WTWG Augusl 28 2014
M ay 2013 - Oct 2013 Test-Drive Revisions Approved by the WQGIT: September 8, 2014

Developed to outline methods to
guantify sediment and nutrient
reductions from individual projects in an
effort to “credit” projects to help offset
reduction requirements

Prepared by:
Tom Schueler, Chesapeake Stormwater Network

and
[ \ Bill Stack, Center for Watershed Protection

| URBAN WATERSHED
. STORMWATER TECHNICAL

WORKGROUP WORKGROUP




CBPO Stream Restoration
Expert Panel Report

Methods to Quantify Reductions:

-  Default Removal Rate

» Fixed rate of TN, TP, TSS reductions per L.F. of stream
restoration (ex: 0.068 lbs/LF/yr x 1,000 LF = 68 llbs TP/yr)

Table 3. Edge-of-Stream 2011 Interim Approved Removal Rates per Linear
Foot of Qualifving Stream Restoration (Ib/ft/yr)

Source TN TP TSS*

A N
Revised Default 0.075 0.068 44.88 non-coastal plain
Rate L 15.13 coastal plain

OR
- Application of 4 Protocols from Expert Panel Report...they are:

@ Stantec



CBPO SR Expert Panel Report: 4 protocols

> P1- Credit for

s cam s » P2- Credit for Instream & Riparian
Prevented Sediment |1l Nutrient Processing within the
During Storm Flow ':l] Hyporheic Zone During Base Flow
7 Lir:Le ] _‘f’i‘:““‘
..; IE’E Hyporheic Box JL 5 feet depth
g"‘ Joe B Figure 2. Hyporheic box that extends the length of the restored reach
» P3- Credit for Floodplain » P4- Dry Channel RSC as an
Reconnection Volume Upland Stormwater Retrofit
EX|STING
GRADE H;_O{:i ?%{TP/SAND Mix
/—Floodplainsturage\lulume\ ‘/_PO(L (TYP.J) /7i' N
WL wos e

N




Focus on Protocol 1 (BANCYS)

Wiorkshaet 3-13. Surmary form of srwal sireambank ercson sstimates for various study resches,

Siraam: S 1: Timskaury Crock and Tribeta Locadon: Rkchemond, WA
i=raph Lsad: NG | olal Stream th |it1: G650 Dafa: 12872016
DEGariars JR Yalliry Typa Straam Typa:
= - ) = — ==
Stateon [#) IB[HImn HES rabng IBarlh Lemgth of  |Stady bank JErosion rosion
(Workehoet j|Workshest [erosion barik (ft]  |Reight (] Jsubtotal
311} 312) rete |Figure tluulﬂhlﬁll Emrh#&.l
ladgecirea) Qadjactive) |3-89 or 3-10} n".yﬂ [iTiET] =
Nistryri .68 1 45})
77 Bank 32 Wary High Midarate .70 T X1 414,64 FAGHGE
31 Barnk 2% High High L] 1140 50 11400 BOG2ES
24 Bank 24 High High BN 1610 120 33120 S AGOZEE
m 25 Low Wary High 40 1BEF £0 59,36 03505
2% Bank 26 Low Modarite BA2T 1388 &0 14.25 00666
27 Bank 27 High | Modorate | 8180 JAEY') 60 10848 | sosoos
2t Bank 28 High | Modorate | 8100 130 a0 7616 04006
2 Bank 8 Moderate Mcderate DED 1580 28 1E60 R.007E1
a6 Bank 30 Low Modoratn 02T 470 14 & &L BO0237
11 Bank 31 Moderata Moderade DlE0 15210 0a 10.37 00338
- 1 Eank 52 High Ml il 160 PEED 18 2147 &.01903
g I. g :.\ :- m 33 High Modurate 160 3T &0 236,80 204006
JE A 34 Bank 34| Modecnts | Modirsta | o080 1360 25 2080 | eoouss
Table 9. Summary of Potential Nutrient Reduction Rates for Three (3) Stream Restoration Projects
No. L h TP Load R .:;P U!-“t Load mn [7) for sach BEHUNBS combination EL'.'T;H e
. . engt : eduction on per -
Restoration Project Name (LF) Reduction LE is o i T E.f.':;,.. e
(Ibs/yr) — T T
st'F-IIIIW sy {mutipy Tola! Eroson (yds'fr Eresslon
z 7 fgngtens J 307
Timsbury Creek (Upper, Middle, TRIB) 2,638 263 0.097 \ o arral i ol Ersion, |Vt resen
’ (H marveyped]
2 | Proctor’s Creek (Upper) 1,500 46 [ 0.031 = ! manstyrms | g.gase
3 Skiffes Creek 477 117 0.262
/ clogy Fever Stabafy Cefd Guade page 3-89
All | Total for all 3 Projects 4,615 426 >\ 0092 /

Using BANCS and Standard P Concentration

v
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Costs assocliated with Stream
Restoration and Nutrient
Removal




Costs for removal — Tra

Stormwater

Table 2. Properties of BMPs Selected for Cost Estination

BMP Impervinus Area | WOV Treated | Annual Phosphorus Remaval
ID BMEP Type 4 digit HUC Treated (acTes) i) Remaval (Th) Efficiency

1 Extended detention basin’ York 2.44 841424 1.85 35%
2 Extended detention basin® York 256 BEIR16 1.54 35%
3 Extended detention basin® York 201 2762249 6.08 35
4 Extended detention basin Paotomac 427 1472510 324 354
3 Extended detention basin® Potormas k] 527751 557 3%
[ Extended detention basin’ Paotomac 742 2558787 5.64 35%
T Extended detenfion basin® Potomac 15.15 52244778 1151 356,
g Zand filter” Paotomac 4.40 TIEGT0 621 B
@ Extended detention enhanced basin® Paotomac G20 3172620 558 S04

BIMP = hest managernent practics; HUC =hydrologie unit code; WOV = water quality wilume.

*Funstional elass: mural eollsetor rolling undivided.

* Funstional ¢lass: mral prineipal atterial

° Funetional class: urban minar artarial.

Tahle 3. Co ment Costs of BMPs Selected for Cost Estimation
Per Pound of Annual Phosphorus
Total Removal P
BMFP Pre- Lifetime Including Excluding
ID Construction | Construetion O &M ROW ROW ROW Including ROW Excludjhe ROW

1 §7.487.20 322,350.00 33, 481.28 F24 08155 534,208 87 58,450,423 F18545.80 $31540.61
2 $15 045,60 $47.030.01 36,596 88 $35.621 84 B 076,49 F104,768.33 $35527.32 $53,884.30
3 $20,083.53 $62,761.02 $9,33726 3007716 e, 181.80 F132 35806 $15,152.52 F20,056.50
4 §15.265.14 34770355 FTOET 08 $35,327.13 FI0 065 77 $105 302 82 $21,604.80 $32.497.83
5 P48 58020 F151E12.40 $22,586.00 BT 14 $223 575 .68 F2ROGTE2 P4O0S2.86 PS0.462.72
[ $446,085 &Y 14401834 $21,426.2% P62 085 TS $211530.50 27361228 $37335.42 F4RI32.88
T FT% 023 .29 24624778 $36,730 55 53,814 .44 $362,710.66 $416523.10 $31522.45 $36,155.35
3 120 B8R.55 30340484 [ F166755.37 $d5 801 .21 $280 045 .76 33585097 F46,735.48 15475551
9 $ER,062.13 27521603 FIR4253.38 |  $200,548 55 §547 538.54 Fr4R 08808 $54,852.58 372437
BWE = best management practice; O4M = operation and maintenancs; ROW =ght of way.

Phosphorus Credit Cost

Fixed priees for 1-pound phosphoms eradits in the Tames, Potomnae, Fappahannoels, and
York watersheds were provided by VDOT s Location and Desipn Divizion. The cosxtof a 1-
pourd phosphorons cradit in the Jamnes and Potomae watemheds is $1|;:| 430 and $1&700,

respectively. The eostof 2 1-pound pl'u:l
The cost of eredits in the York aIuiRap

purchazed. The eredits are managed through a d&mﬁmuse wluch gen&rates the eradits by

conyrerting agricultural land to forest land or building uwban BIP:.

itional
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P rOJ e Ct A Spotsylvania County, VA (400 LF)
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Project C

d, MD (5288 LF)

PerPound of P - $2,563
Value in Watershed - N/A




Nutrient Removal Cost Summary

e Traditional Stormwater $20-75K per LB P
e Nutrient Bank (in VA only) $15-20K perLBP

e Project A* $6,306 per LB P
e Project B** $8,511 perLBP
e Project C*** $2,563 per LB P

* Construction completed. Numbers reflect actual measured bank recession and
soil concertation rates. Project efficiency was 90% (not 50%).

** Construction completed. Number reflect actual measured soil concentration
rates but utilized NC Curve. Project efficiency was 50%.

*** Construction cost estimated. Numbers reflect actual measured soll
concentrations, bulk densities and recession rates. Project efficiency was 50%.

@ Stantec



4 Conclusions/Discussion/Questions

- The Chesapeake Bay has undertaken a massive
cleanup effort, similar to the Mobile Estuarine
Program goalils.

- Case studies and monitoring point to the most cost
effective way to reduce pollution, stream
restoration.

- Clients have been able to get stretch dollars and
get almost twice as many projects in the ground
then when using traditional stormwater techniques.
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