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Restoration Systems

North Carolina’s first mitigation
company

20" Anniversary, May 19, 2018
Established 70+ mitigation sites

115,000+ acres of wetlands and
prairies

75+ miles of creeks, streams, rivers
and bayous.

Planted more than 2,000,000 trees

Three dam removals for mitigation
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Katy Prairie Legend
“ Phase 1: Warren Creek
“ Remaining Mitigation Foorprint
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SCALE:1 inch = 25,000 ft .. n -
R Sy SIEME L Katy Prairie Stream Mitigation Umbrella Bank

1101 HAYNES ST, SUITE 211 DATE: July - 2012
RALEIGH, NC 27604 : - July - 2 ]
Ml e O Serving the Greater Western Houston Area
FAX - 0197559492 PROJECT: KPC
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Jesuit Bend Mfﬁgation Bank
Fresh to IntermittentiMarsh
= e e PIaquemine;;Pa-ris__h, Louisiana

cyorine e January 19, 2015 - Post Construction












Jesuit Bend Mitigation Bank

Fresh to Intermittent Marsh

Plaquemines Parish, Louisiana

January 19, 2015 - Post Construction
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NC Mitigation
* RS has 42 DMS stream, wetland and buffer restoration projects in
addition to several private mitigation banks.
e 2008 Mitigation Rule required stream mitigation nationally

 Only stream mitigation method used today is “Natural Channel Design”




Milburnie Dam Removal as Stream Mitigation
RS began work on dam removal 10 years ago
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City of Raleigh
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Fish Story

Attention:

We are seeking documented catches of the following
species of fish at the tailrace of the Falls Lake Dam:

Hickory Shad

These fish, particularly the Shad species, can be eslly confused with diosely related specles:

Gizzard Shad

If you believe you have caught a Striped Bass, American Shad
ar Hickory Shad please do the following:

Take a video or phota clearly showing the fish
Note the [ocation and time the fish was caught
Keep the fish — dead or alive
Call us at immediately at: 919-306-4258

Please observe all Rules and Regulations regarding fishing in this area.
THANKYOU!

Aceasglon Number: 13553 02 May 2018

RECORD of ACCESSION
Naorth Carclina Musaum of Natural Sciences
11 West Jones Strest, Ralaigh, NC 276011028
919-707.8368
gabriele hogua@naturalsclancas.arg

Donated by:  Earmel Jenkins Accepted by:  Gabriela M, Hogue
Reastorsfion Systems LLC Form Completed Date: 02 Mey 2018
;Lm_ Haynes ?‘veez. Suiz 211 Date Raceived: 01 May 2018
us::m Ne 27604 Locatian:  Research Lab
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Nutrient Offset Credits

Also known as water quality credits and/or nutrient mitigation
In NC we have sold over 350,000 Ibs of N offset credit
500+ transactions

City of Raleigh, City of Durham, Town of Cary, Town of Garner,
Town of Smithfield & Johnston County are the primary
municipalities, but more are coming online



20 years ago....in the Neuse River
Basin in NC....

Stormwater regulations allowed for In Lieu
Fee payments of S11/Ib of N to be made to
EEP/DMS to provide offsite nutrient
reductions if a portion of the reductions
could not be met onsite

Wastewater regulations developed a cap
and trade system, the Neuse River
Compliance Association (NRCA) to
maximize their reduction efforts

ENDS UPRIN LOCAL
STREAMSICREEKS,




10 years ago... In the Neuse River Basin in NC...

EEP had a monopoly, but they weren’t reinvesting fast enough
The ILF at S11/Ib N was not enough for them to implement projects

RTI was commissioned to study the cost of implementing nutrient offset
projects

s{éf - é et
They concluded the new rate should be $28/Ib N E i /;\ﬁ

55'%:55 5 /é"g’;f
Policies were changed to allow other entities to create %I  MONOPOLY

VO

nutrient offset credit banks, limiting government liability, [
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introducing competition, and improving timeliness ;W
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1] EI-EﬂEﬁluf Land UEE' Ehange
2). Benefit of Mutrient Removal from Monpoint Source Runoff
3). Benefit of Nutnent Removal from Penodic Overbank Flood

Nitrogen General Assumptions:

1. Life expectancy of Ripanan Buffer is assumed to be 30 years. (Life expectancy for stormwater detention pond is 20 - 30 yrs)

2 Restored Riparian Buffer is assumed to be natural.

Effectiveness of Annual Effectiveness | Annual Effectiveness | Effectiveness in 30 L]
Riparian Buffer {kgihalyr) [Ibiachyr) {Ibfac)
|Benefit {1) 11.08 2.890] 206.8
Benefit (2} 70.09 B2. ﬁ-ﬂ 1876.1
Benefit (3} 3.75] 3.35 100.4
Total B4.02 75.77 2273.0

1) Benefitis due-tn c:hange Iand use.

Assume existing land use export coefficient is a composite export coefiicient with a value of 12.88 kg/ha (agricutture and urban}.

Wetland export coefficient is 1.8 kgfha.
The annual nutrient owtput is decreased by 11.08 kg/ha annually by land use changing.
2) Benefit is due to nitrogen remeval from nonpoint source runoff.

Mutrient contribution/buffer treatment area ratio is approximately 10.8 (based on studies examined by Gannon 1887).

Im flcner lzading is calculated by nutrient contribution area x composite export coefficient.
In flow loading is 10.8 ha x 1288 kg/ha = 140 kghafyr.
Mutrient removal due to this benefit is calculated by in flow loading x removal efficiency

"Gannon, Richard. 1887, Effectiveness of Wetland Riparian Areas for Treatment of Agricultural Pollution Sources: A Literature Review. {Draft)

The nitrogen removal efficiency is 50% based on vanous literature.

* Kadlez, Robert H. and Robert L. Knight. 1898, Treatment VWetland

* Maoshiri, Gerald A_19083. Constructed Wetlands for Water Quality Improvement. Lewis Publi.

* Mitsch, William J. 1284, Global Wetands: Old world and Mew. Elsevier
3) Benefit is due to nitrogen removal from overbank flooding

Mitrogen concentration is assumed to be 2.5 mg/L. Assume overboard is 1 ft. Flood frequency is assumed to be once every year.
Mufrient removal due to this benefit is estimated by in flow concentration x area (1 ha) x overboard height x removal efficiency.

Fomiula for Calculating Nitrogen Offset Reductions on Riparian Buffer Restoration Sites:

Size (Acres) * 7. 77 {lbaferedYear) * 30 Years = Tolal Pounds of Nitorgen Remaowved from Riparman Buffer Project
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+ NC5 1st DW() Approved Nitrogen Bank

+ Friendly Service with a Quick Turnaround

+ Meet or Bear State Pricing

+ Special Discount Offered to NAHB Members
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Nutrient Offset Banking in NC Today

e Over 30 Nutrient Offset Credit Mitigation Banks in NC today
* Nutrient Offset Mitigation Banks sell below the ILF price

 The ILF provides a back drop for service areas that do not have
offset projects already in place



Nitrogen Offset ILF Rates Per Credit

DMS Rate (per pound)

Service Area Nutrient

(Through September 30, 2018)

Neuse basin 8-digit HUCs 03020202, .

03020203 and 039020204 Nitrogen $13.37
Neuse — 03020201 outside the Falls Lake Nitrogen $21 86
watershed

Neuse - Falls Lake watershed Nitrogen $10.52
Tar-Pamlico basin Nitrogen $8.28
Jordan Lake watershed Nitrogen $132.00



nutrient offset mitigation banks and service areas

Hatley ME (nufrient, buffer) | [Ezel ME (nutrient, buffer)

Counties & 8-Digit HUCs

[Farrest Creek UT-2 MB

DWR Approved Mutrient Offset

Rudolf MB Little River Farm MB| |E\rans Ballahack MB (nutrient, buffer)
N(nutrient, buffer)| |(nutrient, buffer)
ke Ch n

and Buffer *Mitigation Banks = MB i Pasquotank
(updated 9-16-13) Watauga ¢ P Craek ME buffer)
WARR -
(L5 Bty e e Qefgx Wiy HALIFAX
French Broad = VADHIN j > &
FORSYT GALFORD & I RANKLIN
- CALDWELL DRvIE .%. AR % i 2 e
MADISON REDELI EDGE SOMBE TYRRELL
- WAKE DARE
Little Tennessee s - T BA \ v o
rom S¥rawoey
AN o e R
P ENTERSON \EE GREENE
w “p (s HARMETT WATNE
CHERCHEE MRCON & LENOIR
ar-
B CLaY
Broad Pamlico
Hiwassee " Cata R Neuse
Savanna ¥ g .
[Cedar Grove MB (nutrient, bufier) : Nonk Jar-Pamlico
adkin Pee-D < Y Flat Swamp ME (nutrient,
Carl Lioyd MB (nutrient) JROBESON _ buffer
_ WhiteOak -
L end Chowan Lumber Roanoke |Ivey Fergusen MB (nutrient) L ILaGmnge ME (nutrient, buﬁer]l
2 Counties 110 03010203 03040203 03010102 Lumber Narsion VB (rurert
e uffer)
O River Basins - 03010204 @ 03040204 + 03010103 Iwelions Ferm MB (nutrient)
- 03040206 - 03010104 Hahunta MB (nutrient, buffer)
Broad Watauga Cape Fea
03040208 03010106 7
@ 03050105 French Broad > > 06010103 [Westbrook MB mutnent, bufren JLecielisianc MB;(nutrient; bulter)]
03010107
Cape Fear 06010105 - IAlrington Bridge MB (nutrient, huﬂer:l
06010106 Neuse White Oak
03030002
06010108 03020201 Savannah 03020301
03030003
03020202 03060101 03020302
03030004 —
Hiwassee 03020203 y
- 03030005 Yadkin Pee Dea
06020002 @ 03020204
@ oz030006 03040101
) 06020003
- 03030007 . Tar-Pamlico 03040102
New 03020101 @ 03040103
*Mitigation Banks added and updated
Catawba Little Tennessee 05050001 03020102 - 03040104 by Nutrient Offset Banking Coordinator
= . (for questions, please call 919-807-6371
03050101 06010202 @ 03020103 @ 0040105
) ) ) Division of Water Quality
@ os050102 06010203 Pasquotank @ 03020104 @ 0040201 Basinwide Planning Section
September 2012
@ ozos0102 03010205 @ o:020105 03040202 piem




Transport factors for wastewater

Figure 13.
NMutrient Management Zones for the Neuse River Basin
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Units of nutrient offset credit
different in different markets

 NC — pounds of nitrogen with total estimated over 30 year period
and released for sale over a 6 year period

* VA — pounds generated annually in perpetuity
e MD — Impervious acre equivalents with conversions to N and P

 DC — Stormwater retention credits, each represents one gallon of
stormwater retention maintained for one year



Alternative cost effective offset methods

e Buffer restoration — Cost effective based on estimated removal
efficiency

e Wetland restoration — USACE overlap
* Hog farm conversion — Soil and Water Hog Farm Buyout Program

e Qyster reef/marsh restoration — Virginia living shorelines and
oyster harvest

e Dam removal/restoration
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