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OHIO EPA
STREAM MITIGATION PROTOCOL

PREFACE
Reminders:

Mitigation Category 3
WWH — GHQW
CWH - Inland Trout Streams
Class Ill PHWH

Mitigation Category 4
EWH

WWH - SHQW, OSW
CWH — Native Fauna




PREFACE

Mitigation Category 3 and 4:
All three debit-credit categories for adjusted area

apply:
Aquatic habitat
Flood Prone Area
Vegetated Riparian Buffer

The currency for debits and credits is in acres

Areas are adjusted based upon:
Areas (acres) in comparison to drainage area adjusted

targets
Quality of the resource

CASE STUDY:
EAST FORK EAST BRANCH BLACK RIVER
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CASE STUDY:
EAST FORK EAST BRANCH BLACK RIVER

Straightening of the stream
channel resulted in channel
incision
Result: stream
disconnected from it's
floodplain
The Lodi WWTP also
caused problems: NH;-N
toxicity
In 2002, a stream
restoration project was
conducted to improve the
stream geomorphology

~$1.7 million WRRSP
Project

CASE STUDY:
EAST FORK EAST BRANCH BLACK RIVER

Caveats:

This is an example!

Data collection during the
post-construction monitoring
period was not designed for
this exercise

Data placed into the model
was interpolated where
necessary

Strength of data as follows:
Aquatic Habitat — Excellent
Flood Prone Area — Good
Vegetated Buffer - Fair
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CASE STUDY:

EAST FORK EAST BRANCH BLACK RIVER

Post-Construction, 2003

UPSTREAM LODI WWTP:

FLOODPLAIN CREATION + BANK STABILIZATION

I\/

S

Design:

Floodplain
creation

Bank
stabilization to
protect a utility
right of way

Use of
structures to
maintain
channel pattern
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Constructed grade
control structure
upstream of the Lodi
WWTP

Used to restore
connectivity to the

flood plain
Addresses incision of
the channel
DOWNSTREAM LODI WWTP:
"PASSIVE RESTORATION”
The section of the East
Fork downstream of
the Lodi WWTP is Passive
moderately Area

entrenched, but has an
intact woody riparian
corridor

Habitat restoration in

this reach is “passive”

in that upstream

actions were
anticipated to have

downstream benefit.




DOWNSTREAM LODI WWTP

BIOLOGICAL SURVEYS

Conducted in 2001 (before work)
2003 (year 1)
2006 (year 4)
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CASE STUDY:
EAST FORK EAST BRANCH BLACK RIVER

Species List Page 5

River Code:  20-014 Stream:  East Fork East Branch Black River Sample Date: 2006
River Mile:  1.60 Location: dst. Lodi WWTP Date Range:  D6/28/2006

CASE STUDY:
EAST FORK EAST BRANCH BLACK RIVER

East Fork of East Branch Black River IBI scores.

Mumber of Percent of Individuals

vy
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HABITAT RESPONSE

East Fork East Branch Black R.
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MITIGATION MODEL OUTCOME

The reach of the East Fork affected by the
restoration project was divided into two
sections for analysis

Upstream Lodi WWTP (RM 1.98-1.53)

Restoration activities
Creation of low flood prone area
Bank stabilization
Installation of grade control to address channel incision

Downstream Lodi WWTP (RM 1.53 - 1.10)
No direct activity — benefits from upstream actions

UPSTREAM LODI WWTP - MODEL OUTPUT

SRR wSTEEE . The site falls into Mitigation
e — , : - 1 Category 3 (WWH).

All three acreage metrics
apply:

Aquatic Habitat

Flood Prone Area

Vegetated Riparian Area
Applicability for credits and
credit allocation is based
upon:

Final condition

Comparison to initial condition

Comparison to the targets
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DESKTOP TOOLS: STREAMSTATS

http://water.usgs.gov/osw/streamstats/ohio.html

Upstream
Lodi WWTP
watershed
delineation

Watershed
area
= 13.8 mi?
(8,832 acres)

UPSTREAM LODI WWTP- DESIGN TARGETS
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UPSTREAM LODI WWTP - AQUATIC HABITAT

The Aquatic Habitat acreage is
calculated based upon the following
equation:

QR*CF*C

Where:

QR = QHEI Ratio, the ratio of the existing or
resulting habitat index score to Q,

(QHEI or HHEI)

Q¢ = reference habitat index score
(QHEI in this example) = 60

CF = condition factor based upon the
number of Modified Warmwater Habitat
attributes

C = area of the channel (in acres) =
(Wpgs * L) / 43,560
Bankfull width * channel length (in feet)

AQUATIC HABITAT - CONDITION FACTOR

CF (condition factor) is based upon the
number of High Influence (HI) and Moderate
Influence (MI) QHEI attributes present:

=2 HI = Poor =0.4
HI+ Ml >4 = Fair =0.8
OHI+3o0or4 Ml =Good =10
OHI+<2Ml = Excellent 112

The Condition Factor categories are derived from
the QHEI methodology (Rankin, 1989; Ohio EPA,
2006)

Same categories used in habitat TMDL's in Ohio

8/18/2009
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UPSTREAM LODI WWTP - AQUATIC HABITAT

QHEI Score 68.5 72 60

HI — MWH Attributes 1 1 <1
MI — MWH Attributes 3 3

HI + Ml Attributes 4 4 >4

Condition (Narrative) Good Good Fair
Condition Factor 1.0 1.0

Notes on habitat:
The existing (pre-construction) habitat score was attaining the target
only credits for habitat enhancement or preservation would apply
The resulting habitat score was higher by only 3.5 points
within the range of observational error?
TFhe_ condition factor did not change and meets the criteria: “Good” better than
“Fair”

UPSTREAM LODI WWTP - AQUATIC HABITAT

Final Aquatic Habitat Acreage calculation:
No increase in channel length or actual area of channel

Adjusted habitat acreage calculation increases by 0.11
acres based upon an increase in the QHEI score

Eligible for enhancement credits?
In this case, the decision should be based upon site-specific
analysis

AATIATIA UABITAT FAKRITIAR Ll
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UPSTREAM LODI WWTP- FLOOD PRONE AREA

Areas adjacent to
outside bends
terraced to provide
floodplain

Spoil piles from past
dredging removed
Degree of excavation
possible limited by
presence of clay

deposits
Project: Spreadshest calibration test
8"::‘::::?; E::l::: E::f m: (BFII::*\ ':)I;“l 53)
Restoration design based upon a Stream banks range from 3-12 ft in
Rosgen type “C” channel height
Cobble — gravel substrates Stream gradient = 16.95 ft/mi =
0,
Bankfull width ranging from 50 — 60 ft 0.0032%
Bankfull velocities from 3 — 4 fps
at 300 cfs
UPSTREAM LODI WWTP- FLOOD PRONE AREA
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FLOOD PRONE AREA ADJUSTMENT

Premise 1:

The relative services provided
by a unit of flood prone area
decreases the farther away it
is from the bankfull channel

FLOOD PRONE AREA ADJUSTMENT

A

Premise 2:

The relative services of
a unit of flood prone
area will decrease as
elevation increases
relative to the bankfull

Stage

8/18/2009
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DESKTOP TOOLS: WEB SOIL SURVEY

http://websoilsurvey.nrcs.usda.gov/app:

EAST FORK: UPSTREAM SEGMENT

Study Area
Polygon

I
Soil Unit /

Boundary

Study area limits delineated
by user. Approximate
boundaries of soil types
provided by the application.

Soil Type: BtA
O Bogart Loam
0-2 % Slopes

Soil Type: Cm
Chagrin Silt
Loam

8/18/2009
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SOIL QUALITY FACTOR

Excellent (1.2) >29.2 >1.3 2 3%
Good (1.0) 5.6-<9.2 0.8-<1.3 2% - <3%
Fair (0.8) 3.5-<5.6 0.5-<0.8 1% - <2%

Poor (0.4) <3.5 <0.5 <1%

» The highest quality factor for either permeability or
percent organic matter is used for determining the
soils quality factor.

EAST FORK: UPSTREAM SEGMENT
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UPSTREAM LODI WWTP - FLOOD PRONE AREA

F F
e Foe

EXISTING DESIGN

UPSTREAM LODI WWTP - FLOOD PRONE AREA

Adjusted Flood 4.7 8.3 8.3
Prone Area (acres)
Soils Good Good Fair or Better

Project meets the minimum required flood prone area (50%
of the Streamway Target or 8.3 acres)
Soil conditions adequate for riparian vegetation and stream
function
Clay deposits limit the ability to create floodplain through
excavation
Addition of grade control to raise the stream bed resulted in
greater floodplain connectivity
Outcome would be eligible for restoration credit

Went from acreage less than the minimum to equal to the minimum

8/18/2009

17



VEGETATED RIPARIAN BUFFER

Notes on vegetated
buffer

Acreage for credits and
debits limited to the
calculated target based
on drainage area

Vegetated areas within
the flood prone area
score higher than areas
at higher elevation

Condition factor based
upon a vegetation
guality score adapted
from the ORAM

UPSTREAM LODI WWTP - VEGETATED BUFFER

Floodplain vegetation
prior to project ranged
from forest to row crop

Invasive species were
common in the wooded
understory

Extensive planting of the
riparian area included in
the project

Values are estimates for
illustration (based on
project reports)

8/18/2009
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UPSTREAM LODI WWTP - VEGETATED BUFFER
Note that the overall acreage did not change (~5.9 acres)
Before: 2.21 + 3.69 vs. After: 2.70 + 3.18

The vegetation condition factor deemed to have improved from
“Fair” to Good”

Control of invasives + planting along stream margin
Acreages above and below the flood prone elevation changed

Result is an overall increase in the adjusted flood prone acres
(5.5 acres vs. 4.7 acres = 0.8 acre increase)
Improvement meets the criteria for enhancement

=G
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UPSTREAM LODI WWTP - WRAPPING IT UP!

8/18/2009
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UPSTREAM LODI WWTP - WRAPPING IT UP!

Mitigation Type Screening:

Aquatic
Habitat

Flood Prone| vegetate
Area Buffer

Elimiblo i Dimmm i s mbiooim oo ibm

Aquatic Habitat and Vegetated Buffer metrics eligible for
enhancement credits, but not restoration credit

Both metrics met the minimum conditions for the use and setting
The Flood Prone Area metric is eligible for restoration credits
The adjusted acreage and condition was improved from unacceptable

to acceptable

UPSTREAM LODI WWTP - WRAPPING IT UP!

Credit/Debit Accounting: Restoration and Preservation Credit Allocation
| | Existing  Resulting Improvement  Credits |
Credit/Debit Accounting: Restoration Credit Allocation with no Preservation

8/18/2009
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UPSTREAM LODI WWTP - WRAPPING IT UP!

The final piece to the evaluation is the post-project control
proposed for the site.

Fee simple ownership, easement, or covenant credited at 100%
Deed restrictions (where allowed) credited at 75%

Option for no post-project control is not applicable in this example
— preservation credits are being applied

Note awarding of these credits is discretionary, is only allowed in
conjunction with a primary project, and must be verified by monitoring

Credit Adjustment Based on Post-Project Centrol:

Riparian
Note: this example Aquatic Habitat| Credits
assumes Control Type Credits (acres)| (acres) |Credit Rate
a preservation Fee Simple 226 174 100%
component Easement or Covenant 226 17 4 100%
Deed Restriction 1.69 131 75%
Mo Control NA NA 15%

EXAMPLE 2 - DOWNSTREAM LODI WWTP

Restoration activities:

Constructed riffle and gravel
bars to stabilize riffle-pool
development

Old meander channel cleaned
of debris to promote flood flow
path

Spoil piles along the stream
bank removed to improve
connectivity
Cross sectional data not
available for analysis of
changes to flood prone area

Vegetation in the riparian area
largely intact mature forest

Changes in habitat quality
evaluated for this example

8/18/2009
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EXAMPLE 2 - DOWNSTREAM LODI WWTP

Habitat quality as measured with the QHEI significantly
improved

Condition factor based on MWH attributes also
improved

Targets for restoration credit met

Adjusted Aquatic Habitat acreage increased by 271%

g anw,

EXAMPLE 2 - DOWNSTREAM LODI WWTP

To simplify the example, the downstream reach is
assumed to have no preservation component

No legal instruments used to control site use
Table demonstrates the discount to the credits available in
these instances

This example, credits reduced by 85%
Caution: for projects with spin-off effects, upstream and
downstream benefits and impacts should be assessed

Credit Adjustment Based on Post-Project Control:

Riparian
Aquatic Habitat] Credits
(Control Type Credits (acres)| ({(acres) [Credit Rate
Fee Simple 2.58 0.0 100%
Easement or Covenant 258 0.0 100%
Dieed Restriction 183 0.0 75%
Io Control 0.39 0.0 15%

8/18/2009
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ANY QUESTIONS ???

“Stream work ain’t so tough, you just need a little know how!”

8/18/2009
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