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1. THE WETLAND BOUNDARY WAS DELINEATED ACCORDING TO THE
CORPS OF ENGINEERS WETLANDS DELINEATION MANUAL (JANUARY 1987) SUBSEQUENT

o

PHOTOGRAPH LOCATION GUIDANCE DOCUMENTS, AND APPLICABLE REGIONAL SUPPLEMENTS.
2. HANOVER ENGINEERING ASSOCIATES, INC. RECOMMENDS, ALTHOUGH IT MAY NOT BE
BRIDGE REQUIRED, THAT THE WETLANDS BOUNDARIES BE VERIFIED BY THE UNITED STATES ARMY

CORPS OF ENGINEERS THROUGH A FORMAL JURISDICTIONAL DETERMINATION PROCESS PRIOR
TO ANY SOILS DISTURBANCE OR SITE DEVELOPMENT ACTIVITIES.

3. STREAM BUFFER IS 25 FEET FROM THE ORDINARY HIGH WATER MARK AND WETLAND

LOG MAT BUFFER IS 25 FT. FROM WETLAND BOUNDARY.

4, SEE DETAIL SHEET FOR STREAM BANK RESTORATION SPECIFICATIONS.

5. ALTHOUGH A BRIDGE IS SHOWN, A TEMPORARY CULVERT CROSSING MAY BE INSTALLED.
PLEASE REFER TO E&SPC TYPICAL DETAIL SHEET 1 FOR THE SPECIFIED SIZE AND NUMBER
OF CULVERTS.
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1. THE WETLAND BOUNDARY WAS DELINEATED ACCORDING TO THE   CORPS OF ENGINEERS WETLANDS DELINEATION MANUAL (JANUARY 1987) SUBSEQUENT GUIDANCE DOCUMENTS, AND APPLICABLE REGIONAL SUPPLEMENTS. 2. HANOVER ENGINEERING ASSOCIATES, INC. RECOMMENDS, ALTHOUGH IT MAY NOT BE REQUIRED, THAT THE WETLANDS BOUNDARIES BE VERIFIED BY THE UNITED STATES ARMY CORPS OF ENGINEERS THROUGH A FORMAL JURISDICTIONAL DETERMINATION PROCESS PRIOR TO ANY SOILS DISTURBANCE OR SITE DEVELOPMENT ACTIVITIES. 3. STREAM BUFFER IS 25 FEET FROM THE ORDINARY HIGH WATER MARK AND WETLAND BUFFER IS 25 FT. FROM WETLAND BOUNDARY. 4. SEE DETAIL SHEET FOR STREAM BANK RESTORATION SPECIFICATIONS.  5. ALTHOUGH A BRIDGE IS SHOWN, A TEMPORARY CULVERT CROSSING MAY BE INSTALLED.  PLEASE REFER TO E&SPC TYPICAL DETAIL SHEET 1 FOR THE SPECIFIED SIZE AND NUMBER OF CULVERTS.
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Staple Pattern Guide

NOT TO SCALE

*2"-5"

0.7 STAPLES PER SQ. YD.
(0.8 STAPLES PER SQ. M)

FOR BLANKETS WITH THE OPTIONAL NORTH AMERICAN GREEN
DOT SYSTEM™ PLACE STAPLES/STAKES THROUGH EACH OF THE
BLUE COLORED DOTS.

(FOR 4:1 SLOPE TYPICALLY. SEE DESIGN CHART.)
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1.15 STAPLES PER SQ. YD. 1.7 STAPLES PER SQ. YD.
(1.35 STAPLES PER SQ. M) (2.0 STAPLES PER SQ. M)
FOR BLANKETS WITH THE OPTIONAL NORTH AMERICAN GREEN FOR BLANKETS WITH THE OPTIONAL NORTH AMERICAN GREEN
DOT SYSTEM™ PLACE STAPLES/STAKES THROUGH EACH OF DOT SYSTEM™ PLACE STAPLES/STAKES THROUGH EACH OF
THE RED COLORED DOTS. THE GREEN COLORED DOTS.
(FOR 3:1 SLOPE TYPICALLY. SEE DESIGN CHART.) (FOR 2:1 SLOPE TYPICALLY. SEE DESIGN CHART.)
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3.4 STAPLES PER SQ. YD. 3.75 STAPLES PER SQ. YD.
(4.1 STAPLES PER SQ. M) (4.5 STAPLES PER SQ. M)

FOR BLANKETS WITH THE OPTIONAL NORTH AMERICAN GREEN DOT ~ FOR BLANKETS WITH THE OPTIONAL NORTH AMERICAN GREEN
SYSTEM™ PLACE STAPLES/STAKES THROUGH EACH OF THE WHITE ~ DOT SYSTEM™ PLACE STAPLES/STAKES THROUGH EACH OF

COLORED DOTS. THE YELLOW COLORED DOTS.
(FOR 1:1 SLOPE AND STEEPER OR MEDIUM/HIGH FLOW CHANNELS  (FOR HIGH FLOW CHANNEL AND SHORELINE TYPICALLY. SEE
TYPICALLY. SEE DESIGN CHART.) DESIGN CHART.)

*LOCATION OF SEAM STITCH™WILL VARY DEPENDING ON NORTH
AMERICAN GREEN PRODUCT TYPE.
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Slope Installation

NOT TO SCALE
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1. PREPARE SOIL BEFORE INSTALLING BLANKETS, INCLUDING ANY NECESSARY APPLICATION OF LIME, FERTILIZER, AND SEED.
NOTE: WHEN USING CELL—O—SEED DO NOT SEED PREPARED AREA. CELL—O-SEED MUST BE INSTALLED WITH PAPER SIDE
DOWN.

2. BEGIN AT THE TOP OF THE SLOPE BY ANCHORING THE BLANKET IN A 6" DEEP X 6" WIDE TRENCH WITH APPROXIMATELY 12"
OF BLANKET EXTENDED BEYOND THE UP—-SLOPE PORTION OF THE TRENCH. ANCHOR THE BLANKET WITH A ROW OF
STAPLES/STAKES APPROXIMATELY 12" APART IN THE BOTTOM OF THE TRENCH. BACKFILL AND COMPACT THE TRENCH AFTER
STAPLING. APPLY SEED TO COMPACTED SOIL AND FOLD REMAINING 12" PORTION OF BLANKET BACK OVER SEED AND
COMPACTED SOIL. SECURE BLANKET OVER COMPACTED SOIL WITH A ROW OF STAPLES/STAKES SPACED APPROXIMATELY 12"
APART ACROSS THE WIDTH OF THE BLANKET.

3. ROLL THE BLANKETS (A.) DOWN OR (B.) HORIZONTALLY ACROSS THE SLOPE. BLANKETS WILL UNROLL WITH APPROPRIATE
SIDE  AGAINST THE SOIL SURFACE. ALL BLANKETS MUST BE SECURELY FASTENED TO SOIL SURFACE BY PLACING
STAPLES/STAKES IN APPROPRIATE LOCATIONS AS SHOWN IN THE STAPLE PATTERN GUIDE. WHEN USING OPTIONAL DOT
SYSTEM™, STAPLES/STAKES SHOULD BE PLACED THROUGH EACH OF THE COLORED DOTS CORRESPONDING TO THE
APPROPRIATE STAPLE PATTERN.

4. THE EDGES OF PARALLEL BLANKETS MUST BE STAPLED WITH APPROXIMATELY 2"-5" OVERLAP DEPENDING ON BLANKET TYPE.
TO ENSURE PROPER SEAM ALIGNMENT, PLACE THE EDGE OF THE OVERLAPPING BLANKET (BLANKET BEING INSTALLED ON
TOP) EVEN WITH THE COLORED SEAM STITCH™ ON THE PREVIOUSLY INSTALLED BLANKET.

5. CONSECUTIVE BLANKETS SPLICED DOWN THE SLOPE MUST BE PLACED END OVER END (SHINGLE STYLE) WITH AN APPROXIMATE
3" OVERLAP. STAPLE THROUGH OVERLAPPED AREA, APPROXIMATELY 12" APART ACROSS ENTIRE BLANKET WIDTH.

* IN LOOSE SOIL CONDITIONS, THE USE OF STAPLE OR STAKE LENGTHS GREATER THAN 6" MAY BE NECESSARY TO
PROPERLY SECURE THE BLANKETS.
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Channel Installation
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1. PREPARE SOIL BEFORE INSTALLING BLANKETS, INCLUDING ANY NECESSARY APPLICATION OF LIME, FERTILIZER, AND SEED.
NOTE: WHEN USING CELL-O-SEED DO NOT SEED PREPARED AREA. CELL—O-SEED MUST BE INSTALLED WITH PAPER SIDE
DOWN.

2. BEGIN AT THE TOP OF THE CHANNEL BY ANCHORING THE BLANKET IN A 6" DEEP X 6" WIDE TRENCH WITH APPROXIMATELY
12" OF BLANKET EXTENDED BEYOND THE UP-SLOPE PORTION OF THE TRENCH. USE SHOREMAX MAT AT THE
CHANNELL/CULVERT OUTLET AS SUPPLEMENTAL SCOUR PROTECTION AS NEEDED. ANCHOR THE BLANKET WITH A ROW OF
STAPLES/STAKES APPROXIMATELY 12" APART IN THE BOTTOM OF THE TRENCH. BACKFILL AND COMPACT THE TRENCH
AFTER STAPLING. APPLY SEED TO COMPACTED SOIL AND FOLD REMAINING 12" PORTION OF BLANKET BACK OVER SEED
AND COMPACTED SOIL. SECURE BLANKET OVER COMPACTED SOIL WITH A ROW OF STAPLES/STAKES SPACED
APPROXIMATELY 12" APART ACROSS THE WIDTH OF THE BLANKET.

3. ROLL CENTER BLANKET IN DIRECTION OF WATER FLOW IN BOTTOM OF CHANNEL. BLANKETS WILL UNROLL WITH APPROPRIATE
SIDE AGAINST THE SOIL SURFACE. ALL BLANKETS MUST BE SECURELY FASTENED TO SOIL SURFACE BY PLACING
STAPLES/STAKES IN APPROPRIATE LOCATIONS AS SHOWN IN THE STAPLE PATTERN GUIDE. WHEN USING OPTIONAL DOT
SYSTEM™, STAPLES/STAKES SHOULD BE PLACED THROUGH EACH OF THE COLORED DOTS CORRESPONDING TO THE
APPROPRIATE STAPLE PATTERN.

4. PLACE CONSECUTIVE BLANKETS END OVER END (SHINGLE STYLE) WITH A 4"-6" OVERLAP. USE A DOUBLE ROW OF STAPLES
STAGGERED 4" APART AND 4" ON CENTER TO SECURE BLANKETS.

5. FULL LENGTH EDGE OF BLANKETS AT TOP OF SIDE SLOPES MUST BE ANCHORED WITH A ROW OF STAPLES/STAKES
APPROXIMATELY 12" APART IN A 6" DEEP X 6" WIDE TRENCH. BACKFILL AND COMPACT THE TRENCH AFTER STAPLING.

6. ADJACENT BLANKETS MUST BE OVERLAPPED APPROXIMATELY 2"-5" (DEPENDING ON BLANKET TYPE) AND STAPLED. TO
ENSURE PROPER SEAM ALIGNMENT, PLACE THE EDGE OF THE OVERLAPPING BLANKET (BLANKET BEING INSTALLED ON TOP)
EVEN WITH THE COLORED SEAM STITCH™ ON THE BLANKET BEING OVERLAPPED.

7. IN HIGH FLOW CHANNEL APPLICATIONS, A STAPLE CHECK SLOT IS RECOMMENDED AT 30 TO 40 FOOT INTERVALS. USE A
DOUBLE ROW OF STAPLES STAGGERED 4” APART AND 4 ON CENTER OVER ENTIRE WIDTH OF THE CHANNEL.

8. THE TERMINAL END OF THE BLANKETS MUST BE ANCHORED WITH A ROW OF STAPLES/STAKES APPROXIMATELY 127 APART IN
A 6" DEEP X 6" WDE TRENCH. BACKFILL AND COMPACT THE TRENCH AFTER STAPLING.

A B CRITICAL POINTS
A. OVERLAPS AND SEAMS
c B. PROJECTED WATER LINE
C. CHANNEL BOTTOM/SIDE SLOPE VERTICES

A B NOTE:
c * HORIZONTAL STAPLE SPACING SHOULD BE ALTERED IF
NECESSARY TO ALLOW STAPLES TO SECURE THE
CRITICAL POINTS ALONG THE CHANNEL SURFACE.
** IN LOOSE SOIL CONDITIONS, THE USE OF STAPLE OR
STAKE LENGTHS GREATER THAN 6" MAY BE NECESSARY
TO PROPERLY ANCHOR THE BLANKETS.
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Streambank Stabilization Specifications:

1. FILTER BAGS USED TO REMOVE SEDIMENTS FROM SEDIMENT-LADEN PUMPED WATER FROM THE WORK
CELL SHALL BE "DIRT BAG” BRAND NAME OR APPROVED EQUIVALENT. THE FILTER BAG SHALL BE
PLACED IN AN UPLAND AREA, DOWNSTREAM AND ADJACENT TO THE UNDISTURBED AREAS OF THE
SITE WHEN IN USE.

2. JUTE MATTING OR MATTING SHALL BE INSTALLED IN ACCORDANCE WITH MANUFACTURER’S
RECOMMENDATIONS ON ALL DISTURBED AND SEEDED/MULCHED SLOPES IN EXCESS OF 4:1 SLOPE, OR
AS SPECIFIED IN STREAM CROSS—SECTIONS. .

3. UVE STAKES SHALL BE INSTALLED RANDOMLY WITH 3-5 FT SPACING THROUGHOUT THE ENTIRE
UPPER BANK (BARE SOIL AREAS) OR AS SHOWN IN THE STREAM CROSS—SECTIONS. SPECIES SHALL
INCLUDE STREAMCO WILLOW (SALIX PURPUREA), SILKY WILLOW (SALIX SERICEA), SANDBAR WILLOW
(SALIX EXIGUA SSP INTERIOR), SILKY DOGWOOD (CORNUS AMOMUM), AND/OR ELDERBERRY
(SAMBUCUS CANADENSIS).

Wetland Seed Method :

WETLAND AREAS SHALL BE SEEDED PER

"SEASONALLY FLOODED WILDLIFE FOOD MIX"-

MODIFIED ERNMX—128 APPLIED AT A SEEDING RATE OF 20 LBS PER ACRE,
OR 1/2 LB PER 1,000 SQFT.

ERNST CONSERVATION SEEDS

9006 MERCER PIKE

MEADVILLE, PA 16335

PHONE: (800) 873-3321 (814) 336-2404

FAX: (814) 336-5191

1. NO LIME OR FERTILIZER SHALL BE USED IN WETLAND AREAS.

Streambank Seed Mix Option:

*PIPELINE MIX W/SWITCHGRASS—-MODIFIED ERNMX—102—1"-
APPLIED AT A SEEDING RATE OF 40 LBS PER ACRE.
FROM:

ERNST CONSERVATION SEEDS

9006 MERCER PIKE

MEADVILLE, PA 16335

PHONE: (800) 873-3321 (814) 336-2404

FAX: (814) 336-5191
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THIS DOCUMENT IS THE PROPERTY OF HANOVER ENGINEERING ASSOCIATES,
INC. ANY USE OF A COPY OF THIS DOCUMENT THAT DOES NOT CONTAIN
AN ORIGINAL SEAL AND SIGNATURE IS STRICTLY PROHIBITED.

CLINTON COUNTY

NOYES, CHAPMAN, & LEIDY TOWNSHIPS;
& RENOVO BOROUGH

THIS

DOCUMENT IS NOT PUBLISHED AND ALL RIGHTS ARE RESERVED BY HANOVER
ENGINEERING ASSOCIATES, INC. THIS PLAN HAS BEEN SEALED WITH EITHER

A RED INK SEAL OR A CRIMP SEAL.

IF NEITHER APPEARS ON THIS PLAN,

POSSIBLE REPRODUCTIONS OR ALTERATIONS MAY HAVE BEEN MADE WITHOUT

THE APPROVAL OR KNOWLEDGE OF THE SIGNATORY.

ineering

@ HanoverEng

Pocono Office

3355 Route 611, Suite 1

P:570.688.9550

F:570.688.9768

Bartonsville, PA 18321-7822

HanoverEng.com
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1. PREPARE SOIL BEFORE INSTALLING BLANKETS, INCLUDING ANY NECESSARY APPLICATION OF LIME, FERTILIZER, AND SEED.  NOTE: WHEN USING CELL-O-SEED DO NOT SEED PREPARED AREA.  CELL-O-SEED MUST BE  INSTALLED WITH PAPER SIDE DOWN.  2. BEGIN AT THE TOP OF THE SLOPE BY ANCHORING THE BLANKET IN A 6" DEEP X 6" WIDE TRENCH WITH APPROXIMATELY 12" OF BLANKET EXTENDED BEYOND THE UP-SLOPE PORTION OF THE TRENCH.  ANCHOR THE BLANKET WITH A ROW OF STAPLES/STAKES APPROXIMATELY 12" APART IN THE BOTTOM OF THE TRENCH. BACKFILL AND COMPACT THE TRENCH AFTER STAPLING.  APPLY SEED TO COMPACTED SOIL AND FOLD REMAINING 12" PORTION OF BLANKET BACK OVER SEED AND COMPACTED SOIL.  SECURE BLANKET OVER COMPACTED SOIL WITH A ROW OF STAPLES/STAKES SPACED APPROXIMATELY 12" APART ACROSS THE WIDTH OF THE BLANKET.  3. ROLL THE BLANKETS (A.) DOWN OR (B.) HORIZONTALLY ACROSS THE SLOPE.  BLANKETS WILL UNROLL WITH APPROPRIATE SIDE  AGAINST THE SOIL SURFACE.  ALL BLANKETS MUST BE SECURELY FASTENED TO SOIL SURFACE BY PLACING STAPLES/STAKES IN APPROPRIATE LOCATIONS AS SHOWN IN THE STAPLE PATTERN GUIDE.  WHEN USING OPTIONAL DOT SYSTEM , STAPLES/STAKES SHOULD BE PLACED THROUGH EACH OF THE COLORED DOTS CORRESPONDING TO THE , STAPLES/STAKES SHOULD BE PLACED THROUGH EACH OF THE COLORED DOTS CORRESPONDING TO THE APPROPRIATE STAPLE PATTERN.  4. THE EDGES OF PARALLEL BLANKETS MUST BE STAPLED WITH APPROXIMATELY 2"-5" OVERLAP DEPENDING ON BLANKET TYPE.  TO ENSURE PROPER SEAM ALIGNMENT, PLACE THE EDGE OF THE OVERLAPPING BLANKET (BLANKET BEING INSTALLED ON TOP) EVEN WITH THE COLORED SEAM STITCH   ON THE PREVIOUSLY INSTALLED BLANKET.    ON THE PREVIOUSLY INSTALLED BLANKET.  ON THE PREVIOUSLY INSTALLED BLANKET.  5. CONSECUTIVE BLANKETS SPLICED DOWN THE SLOPE MUST BE PLACED END OVER END (SHINGLE STYLE) WITH AN APPROXIMATE  3" OVERLAP.  STAPLE THROUGH OVERLAPPED AREA, APPROXIMATELY 12" APART ACROSS ENTIRE BLANKET WIDTH.  NOTE:  * IN LOOSE SOIL CONDITIONS, THE USE OF STAPLE OR STAKE LENGTHS GREATER THAN 6" MAY BE NECESSARY TO PROPERLY SECURE THE BLANKETS.
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1. PREPARE SOIL BEFORE INSTALLING BLANKETS, INCLUDING ANY NECESSARY APPLICATION OF LIME, FERTILIZER, AND SEED.  NOTE:  WHEN USING CELL-O-SEED DO NOT SEED PREPARED AREA.  CELL-O-SEED MUST BE INSTALLED WITH PAPER SIDE DOWN.  2. BEGIN AT THE TOP OF THE CHANNEL BY ANCHORING THE BLANKET IN A 6" DEEP X 6" WIDE TRENCH WITH APPROXIMATELY 12" OF BLANKET EXTENDED BEYOND THE UP-SLOPE PORTION OF THE TRENCH.  USE SHOREMAX MAT AT THE CHANNELL/CULVERT OUTLET AS SUPPLEMENTAL SCOUR PROTECTION AS NEEDED. ANCHOR THE BLANKET WITH A ROW OF STAPLES/STAKES APPROXIMATELY 12" APART IN THE BOTTOM OF THE TRENCH.  BACKFILL AND COMPACT THE TRENCH AFTER STAPLING.  APPLY SEED TO COMPACTED SOIL AND FOLD REMAINING 12" PORTION  OF BLANKET BACK OVER SEED AND COMPACTED SOIL.  SECURE BLANKET OVER COMPACTED SOIL WITH A ROW OF STAPLES/STAKES SPACED APPROXIMATELY 12" APART ACROSS THE WIDTH OF THE BLANKET.  3. ROLL CENTER BLANKET IN DIRECTION OF WATER FLOW IN BOTTOM OF CHANNEL.  BLANKETS WILL UNROLL WITH APPROPRIATE SIDE AGAINST THE SOIL SURFACE.  ALL BLANKETS MUST BE SECURELY FASTENED TO SOIL SURFACE BY PLACING STAPLES/STAKES IN APPROPRIATE LOCATIONS AS SHOWN IN THE STAPLE PATTERN GUIDE.  WHEN USING OPTIONAL DOT SYSTEM , STAPLES/STAKES SHOULD BE PLACED THROUGH EACH OF THE COLORED DOTS CORRESPONDING TO THE , STAPLES/STAKES SHOULD BE PLACED THROUGH EACH OF THE COLORED DOTS CORRESPONDING TO THE APPROPRIATE STAPLE PATTERN.  4. PLACE CONSECUTIVE BLANKETS END OVER END (SHINGLE STYLE) WITH A 4"-6" OVERLAP.  USE A DOUBLE ROW OF STAPLES STAGGERED 4" APART AND 4" ON CENTER TO SECURE BLANKETS.  5. FULL LENGTH EDGE OF BLANKETS AT TOP OF SIDE SLOPES MUST BE ANCHORED WITH A ROW OF STAPLES/STAKES APPROXIMATELY 12" APART IN A 6" DEEP X 6" WIDE TRENCH.  BACKFILL AND COMPACT THE TRENCH AFTER STAPLING.  6. ADJACENT BLANKETS MUST BE OVERLAPPED APPROXIMATELY 2"-5" (DEPENDING ON BLANKET TYPE) AND STAPLED.  TO ENSURE PROPER SEAM ALIGNMENT, PLACE THE EDGE OF THE OVERLAPPING BLANKET (BLANKET BEING INSTALLED ON TOP) EVEN WITH THE COLORED SEAM STITCH  ON THE BLANKET BEING OVERLAPPED.   ON THE BLANKET BEING OVERLAPPED.  7. IN HIGH FLOW CHANNEL APPLICATIONS, A STAPLE CHECK SLOT IS RECOMMENDED AT 30 TO 40 FOOT INTERVALS.  USE A DOUBLE ROW OF STAPLES STAGGERED 4" APART AND 4" ON CENTER OVER ENTIRE WIDTH OF THE CHANNEL.  8. THE TERMINAL END OF THE BLANKETS MUST BE ANCHORED WITH A ROW OF STAPLES/STAKES APPROXIMATELY  12" APART IN A 6" DEEP X 6" WIDE TRENCH.  BACKFILL AND COMPACT THE TRENCH AFTER STAPLING.
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CRITICAL POINTS  A. OVERLAPS AND SEAMS  B. PROJECTED WATER LINE  C. CHANNEL BOTTOM/SIDE SLOPE VERTICES

AutoCAD SHX Text
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Renovo Energy Center, LLC (REC) owns and will operate the proposed project as
described in Section J of the project narrative. The proposed construction effects caused
to streams and wetlands will require REC to develop a compensatory mitigation project.
REC’s proposed compensatory mitigation project at Kettle Creek was conceptualized by
a partnership between U.S. Fish and Wildlife Service (USFWS), Clinton County Soil and
Water Conservation District (CCSWCS), the Kettle Creek Watershed Association, and
the United States Army Corps of Engineers (USACE). The applicant is proposing to
develop the stream restoration and enhancements as described below as well as onsite
restoration of wetlands using riparian plantings at the Kettle Creek Site. If approved, and
following construction, REC will be responsible for monitoring and maintenance of the
proposed mitigation project. REC will also be responsible for on-site restoration of
impacted wetlands resulting from the proposed project. This conceptual plan was
provided to REC by the CCSWCS, the final plan will include success criteria, monitoring
criteria, invasive species control plans and detailed construction drawings. Riverine
assessment forms and functional worksheets have been included based on the current

understanding of the project description.



Kettle Creek at Leidy Bridge Restoration Project Description

Introduction

The Leidy Bridge Restoration project is located on Kettle Creek in Leidy Township in Clinton
County. Existing topographic features of the Leidy Bridge at Kettle Creek Project and
immediate surroundings, taken from the Hammersley Fork USGS 7.5” Quad., are shown in
Figure 1. The Chapter 93 designation for this stream is HQ-TSF, high quality trout stock fishing
between Trout Creek and Alvin Bush Dam. The drainage area for Kettle Creek at the project
location is 207.5 square miles. Preliminary numbers for the project reach are based upon a
Pennsylvania Regional Curve developed by Clapsaddle/Dillingham and are as follows: Cross-
sectional area = 730 square feet, bankfull width = 112 feet, bankfull depth = 5.2 feet, and Q =
5,040 cfs. The affected soil unit consists of (UpF) Ungers-Meckesville and (Bb) Barbour-
Craigsville.

Figure 1. Location of the Leidy Bridge Restoration Project on Kettle Creek, north (and upstream) of Kettle Creek
State Park.



The reach of stream where the restoration project is proposed is from the where the Leidy Bridge
crosses Kettle Creek to the bend approximately 2675 feet to the north. Presently this reach is
straight, wider than the stream’s accepted bankfull width, and relatively shallow under low flow
conditions. There is a dearth of in-stream habitat features, which reportedly will not support fish.
In conditions of low flow over the summer, water temperatures can reach as high as 84 degrees.
A portion of the stream bank is showing signs of severe active erosion as well.

Project Objectives

The project objectives are two-fold. The project is designed to narrow the stream so as to
increase flow velocities and depth in the project reach especially in low flow conditions. The
project will also significantly increase the in-stream habitat features in the project reach.

Project Design

The project objectives will be satisfied through the installation of 12 rock straight vanes along
the project reach, beginning approximately 340 downstream of the confluence of Walters Run
with Kettle Creek. The plan view of the conceptual design is shown in Figure 2. Six vanes are
proposed on each respective bank, oriented to encourage high velocity along what appears to be
the active thalweg of the channel. The intent was to promote the formation of a distinct low flow
channel of greater depth, higher velocity, and narrower width. The vanes will also encourage a
slight increase in sinuosity under low flow conditions. Each vane will support and maintain the
formation of a scour hole on the downstream side of each respective vane, which will improve
the in-stream habitat of the reach. The two downstream-most vanes will serve to channel the
high velocity flow through the center portion of the bridge, and will help to reduce scour at the
bridge abutments.

Structure Details

Each vane will be approximately 70 feet in length, and will form a ramp starting from the
bankfull level at the stream bank down into the stream bed. Structures construction details are
shown in Figure 3. The ramp will be maintained by a laid up rock wall, oriented approximately
25 degrees from the bank line. The rock wall will be constructed of dimensional wall rock from
a limestone quarry, with rocks such as depicted in Figure 4 measuring roughly 5 ft long, 3-4 ft
wide, and 3 ft high. The structures will be constructed using an excavator with a progressive link
hydraulic thumb that can pick up, manipulate, and place large rocks. Figure 5 shows the
excavation for a footer rock, which is typically the same dimension as the top rock that is seated
squarely on top. A top rock being installed on a footer rock is shown in Figure 6. The rock wall
is installed at a slope into the stream bed at typically between 5 and 7%. The rocks are held to an
elevation tolerance of + 0.1 ft.

Once the rock wall has been completed from the bankfull level at the stream bank down below
the stream bed level, any large gaps between the rocks are filled by hand with small boulders and
cobbles, as shown in Figure 7. The gaps are filled to provide support and backing for geofabric,
which is installed next on the upstream side of the rock wall. The fabric is draped along the side
of the rocks, and laid out under what will be the backfilled ramp, as indicated in Figure 8.



Stream bed material is excavated from what will become the downstream scour hole, and placed
on top of the geofabric on the upstream side of the rock wall to form the ramp. The finished
vane is shown in Figure 9.

Figure 2. Conceptual design for the Kettle Creek Leidy Bridge Restoration Project.



Figure 3. Details of straight rock vane construction.



Figure 4. Rocks to be used for the construction of a straight rock vane.

Figure 5. Excavation for the installation of a footer rock, such as the rock on top of the stack on the left.



Figure 6. Placement of top rock to seat on a footer rock, already buried in the stream bed.

Figure 7. The gaps between both the footer rocks and top rocks are filled by hand with small boulders and cobbles.



Figure 8. Geofabric is installed along the upstream side of the rocks, and extended under the ramp material.

Figure 9. Rock vane backfilled with stream bed material.



On the stream bank, sill rocks are installed across the bankfull bench to prevent stream flow from
eroding around the butt rock of the vane. The sill rock gaps are hand filled, as illustrated in
Figure 10, and then covered with geofabric as shown in Figure 11 to present a cohesive barrier to
stream flow erosion. The sill rocks are backfilled with bankfull bench material to complete the
installation of the primary vane structure, as illustrated in Figure 12.

To complete the rock vane, a splash sill is installed by excavating along the downstream side of
the footer rocks, and installing a row of rocks at the footer rock level, as indicated in Figure 13.
The splash sill prevents scour from the water that pours over the vane from undermining the
footer rock of the primary vane structure, which would result in the top rock tipping into the
scour hole. Only the primary rock wall structure is typically visible of the completed rock
straight vane, as shown in Figure 14.

The ramp of the finished vane forces water flowing along the bank to run uphill, slowing the
velocity of the water. This creates a zone of slower moving water in the vicinity of the vane, and
also upstream of the vane structure. The water pouring over the rock wall structure of the vane
creates a zone of slow moving water downstream of the vane. Vanes are typically spaced so that
the eddy pools formed by the structure upstream and downstream intersect with those from
adjacent vanes. The result is slower moving water along the respective bank on which the vanes
are installed, which greatly reduces erosion of the bank. High velocity flow is forced out away
from the stream bank. In the case of this project on Kettle Creek, the higher velocity flow will
be moved to the center from both banks. This should create a faster current in the middle of the
creek, which may eventually form a deeper low flow channel. This will potentially help keep the
stream water cooler in the summer months. At flood flows, the banks will be protected from
potentially erosive flow, and the faster water will still be shifted to the central portion of the
channel. The project should serve to “hydraulically” narrow the channel, meaning that a
narrower width will have the faster flow, which will help bring the most active channel width in
line with the bankfull width of the stream in stable reaches upstream and down from the project
reach.



Figure 10. Sill rocks are installed across the bankfull bench to serve as an erosion barrier.

Figure 11. Geofabric is draped over the sill rocks to complete the erosion barrier across the bankfull bench.



Figure 12. The sill is backfilled and machine compacted.

Figure 13. The splash sill rocks are installed on the downstream side of the rock vane footer rocks to protect the
footer rocks from being undermined by pour-over scour.
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Figure 14. A rock vane after backfill and splash sill installation is complete.
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Cost Estimate for Construction of Kettle Creek Leidy Bridge Project

12

Cost Item: Cost
Materials:

Rock 2678 Ton $40/ton | $107,136.00

Geofabric 5 Rolls $325/roll]  $1,625.00
Contractor:

Excavator & Operator $23,100.00

Equipment Rental & Mob/Demob $3,000.00

Travel Expenses $1,500.00
Total Cost $136,361.00
FWS Labor:

Interns $2,016.00

Staff $7,677.00
Total Labor $9,693.00
FWS In-Kind Donation

Hydrologist $18,339.50

The table above summarizes the expected project expenses. The cost for the renovation of
eroding banks and the installation of twelve rock straight vanes including bank sills was
estimated assuming an experienced contractor would be engaged to do the in-stream
construction, and that rock could be trucked in for $40/ton. These estimates may have to be
adjusted depending on the current rate for acquiring dimensional wall rock for the project. The
wall rock constitutes the biggest expense; it is estimated that the project will require
approximately 2680 ton of dimensional wall rock. Five rolls of geofabric will also be required.

The FWS labor includes putting together the permit package and meeting with regulators to
facilitate obtaining the appropriate permits to implement the project. It also includes intern labor
during the project implementation, and performing as-built surveys upon project completion.
The FWS Hydrologist’s time will count as in-kind donation for project planning and
implementation supervision.
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Cl =(Score)i20

RCI

045

2,244



Form 1 Riverine Assessment Form

15-9A
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Riverine Assessment Form 1

Pennsylvania Riverine Condition Level 2 Rapid Assessment Protocol Version 1.0

For use i intkmmalitent or persvnial waiarcourses with &_e s d :
Project # Project Name Locality _Date Ch 93 Classification AA Id Length
Cesigrates:
Renovo Enerqy Center| Renouo , PA [9[30]16 ™= 200’
Latitude ongitude FGM Level 1 Channel Classification

Evaluator(s)

I!t_l'll"n Nam e and Inform ation

An‘lmlu Fffl( Vi f_‘l

l

1S-9A  (UNT)

Mows 200 f1 da
‘\\ﬂ((l Sfﬂmeﬂ{" nF

Y\\gh*'ﬂf /r‘lfw‘ap

Storm water

ChanneiGeometfry: These
chenne g showevery litle ncraionor
widenng and litle or no e wdence ol
adive emakin or unpm ke ded banks

Channel S@bihty: ‘isual
igicalors ol Ihis stab iRy include 1))
“egetare surface crotedion or
Pl D ek Habilty prese rt Ay

[Channel Geometry: These channsls
are shghlly incised and conlain a v
re am oF acti® 0080 Of ynprute ded
Eanka

Channel Stbility: Visual ndicstors of
Ihis sfighlinstabitty ncude. 13

v getali-E surface protecton or natural

rock slabiily present aiong grealer than

Channel Geometry: These channels are ofien mcaed or
their course has been vadened, bu lo Blesserdegree than

thir Severe and Poor chanied oo ndidions

Channel § @bility: Visualindicators of a marginal stream

include 1;emsional acars presant aking gre sterlhan 40%

and (eas Lhen or equal lo 60% of bolh benks, 2) segetdie

surface pmtection may be present aleng grealerthan 40 and
le s Ihan or equal 10 80% of the banke, 3}Ine skeam banks

‘e,
1. Channel Condition: Assss e ooss section of the siveam and prvaling canion. SyS
Conditlen Category
Optim al Suboptim al Marginal Poor Severe
' e r
A4
] !
LM\ -~ k' ] ] ﬂ
- =

|Channel Geometry: These chanrelz
AR O Ve IDE NS OF are ifcaed

Theae channels are werically andior
lateraily unatable and are more Iely i
widen rather than incise Rurther

[(Channel Stabilin: sl roicsos
of v ARG 80D INTEN ikt
1) Dot Banly A Aear verical ‘e

Channel Geometry: Seware
channels are deeply incised (o1

3ot vettical andfor
lalers! inslebildy aod vl likely
conbiue {0 nase or viden

Channel S&bility: wsual
wmdicalicns of adeeplyincised
stream ndude: |} he slresmbed

2 RIPARIAN VEGETATION: Assess te fioodgsin 2w tho catire SAR (Visual edimates of areal average inm aarial plwles wilh fisk] v EF )

Clammal o oaeriman 0% of Be banks 2 [50% oma le5s than 20% of bolh banks, 2| may consist o1some <efical or undercut banks o nick points. [shalgwio =ose Fale oet S¢pRs 21 |cle aton s belowine avEmge
Conditlon |3'20le coint bars and tank full Realures such an point by Wb head cuts, ) parbonsofihe Cankuli chennel |ereaioral scars gresent o greaer than |l oling depin, 2} tath banks are
berches maybe present 3;mid-  Jand bankfull benches are ikely present | may sl widen vAie some portions are beginmng to naroyv;  |ED and less than cr equal io 82% sithe|wertcal or inderat; 2 vegelre
chasreicars and Fandserse tam  |2; iflmnsient sedimert is present 1l S} lempomary and Fansien] sedimentdepost covers greater  |barks 3) wrgefatng Awrhice prtectisn [surface prolecton present on less
are rare and itiransient sediment  fatfech or buries grealerthan 10% and  |than 40 and less than or equalto 80°%af the nalural stream ix geealer huaa 10 pnd en ar than 20% ofthe banks and 13 rot
gepostion is present, 4 COvErs less [less of #qunl 1o 40% of the siream bed orbottom. However streams ihathave degraded equalte sC%afbeth barks and i preventing exuion ¥om certnuing
thian o equalto 10% sithe sbwam. Jboitom channe profiles which are recaverng val e sfiba different Bauficent o prevent sigetomt 4} bank akughing presenl; €1
bottom chamclensfica, including |} presence of deposdicnal So%0n fom conlinuing. &5 geater than |ercsiona scars or Avibanks
[Achive Floodplain Conneclion: The |feslures such aspontoara mid-channel barg, transverse barsfQ and mas than or e gual 1o 55% &1 tha| present on greaer than 20% of (he
Active Floodplain Connecton:  [siream has eccess 1o bankfull benones, [and bank full benches may be foming orpresent 2; channels |naturai stream ted or bottom ipooks  |Eanks; 3} grealer than 80% of lhe
The channel has access (o the of ne vy develope d fio cdplains along haie aVshape; 2} wegelative surface prolection ia presentan|and nfles; is covered by aubstartial  |naturel streambed or botiom (pooks
adr:e oo dplam arbas fuly [cedions ofthe reach grealerihan 40% of fie tanks but e ddence ofinatabilty can  |sediment de posdion, o ften umfmMed- |and nffies} s covered by sutslanliall
deeleped vade bank!ul benches be observed inuregetale d areas fced malenas; 55 sedment T Multiple
features such as poirt bars and bank  |thread chennel3 and.br
Acwon FleodplainCommecdon: Nargnal dreams have no | Ml besches sre abseni ML mnean fawmay be cme st i)
cenpeclion te (he actve foodplan cerain aggrading channels
Active Floodplain Connezon: P ool
[streama arw gt 1o the F i
flocd plam Severe slreams are notconne ded
1o Ipe aclive Voodpisin
Score 2 19 1 17| 1§ 15 14 13 12 1 10 9 3 7 [ 514 ," 3 2 1
Comments: L= «(»’} A [
Manne| b { } N Meedpen
Nannel 3e4men wWiThin asth[J- brou\n eld  cde Renovo 3
by d ve 4 ( ; CanNection,
NdveAvyna aril ). U T 'l‘ b
. Tevm /ey tyead banles,
Dfmns "]Lo |p¢(\ g-{—: WAl ey 4 Cl = (Scorey20 = o ¥
¥ ‘ SqsTem. 0.z | 107 ¥ 4
pA

Condition Category

Optimal Marginal Poor
Rpsimmes | Rpwimess | Rpstmsss | Rpmimsve | Rpmimmse | Rpsmesss o] Yl()hflan
latwe swulem | ofatee shuten )
:ﬂ‘>3‘-ﬁ=) (a-ha‘-h bU ﬂ'e_r,
o, wilb el wilh
B ar greglierfima or
. 2 b shutem p o (dumeter st | 10 0% | cqueitn 0% ead D(LY\SZ. J“ PA!\( Se
iparian i [
i grester e of ogesd b (0% beo | CR0PY Cy and | mopy Cower il
Vegetatlr.fn “‘“ | containieg vom \( r\a+ we u‘L on
{Floodplain) - ke =4
. b,_J and |0av/\‘4< ,
=10 smored
Asrhh\l / grave {
~ 00 of
High Low High Low Wigh | Jiow b’*‘/0"d toe o
Score 20 19 18 47 16|15 14 13 12 11 10 9 8 7 6 5 4 3 f 2 j 1 b k;
7 awn Z
1 loentity Conadion Calegiry areas alang tha utnz' Ihe Sescrphars acove e
2 Eslimate the % arsa wilhin ach conalion catensr
3. Emerlhe % Riparian Area in in decimal form(0.00} and Score lor each category in {he blocks below. Ensure ihe sumofl the % Fipanan Ares Elces sgual 100
Condilion Cstegory Saie Sub-index
XRpmimmamx| /OO Sile Sub-index =
Fgt Sicle Scomc 2. 0. / SUM|%Aress" Scores 20
Tolel Sebsvow:
Conation Cslegory,
I % Ripssian Aar /02-0 0 / Cl = (Left Side C1 + Ct
T‘_s"“‘ . Right Side CI)2 O- /
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Riverine Assessment Form 1 Page 2

3. RIPARIAN ZONE OF INFLUENCE:

acceplable)

Condition
Poor
High Marginal: Low Marginal: High Poor: Low Poor:
Riparian 20l area  Ripanan ZOl area  Riparian ZOl area  Riparian ZOl area  Riparian ZOl area  Riparian ZOl area
vegetalian consists vagetation consists vegetation consists conaists of
of a ree stratum of aree stratum  of non-maintained, af non-manmined  of lawns mowed, Impervious
(dbh > 3 inches) (dbh > 3 inches} and maintained mine
prasent, with present, with vegelationwith  vegelation, riparian lands, denuded
Riparian ZOt area vegelation grealer than or greater than or areas lacking shrub surfaces row

free stratum aqualto 30% and  equal to 30% and and bree stratum, grazed pasture crops, active fead
> less than 60% tree less than 60% tee  (dbh > 3 inches) araasofhay  sparselyvagatalmd  lots, impervious
inches) with greater thanor squal  canopy cover and presert, withless  production, and trails, or other
60°% tree canopy cover Areas  conlaining both maintained than 30% tree ponds or apan comparable
compiisad of stream channels,  harbaceous and understory canopy water areas (< 10 recently seeded conditions
welands (regardiess of shrub fayers ora acres) Iftreesare and stabiized, or
classification or condition) and ror-maintained present ree  ather comparable
lacustrine resources 2 1 understory stratum (dbh > 3 condition
scored as optmal Inches) prasent
wilh less than 30%
tres canopy cover
with maintained
understory
10 9 8 7 6 5 4 3 2 1
Condition areas above
Eslimate the  area within each condilion

Enler the % Riparian Area in decimal form and Score for each the surmrs of %

Fooll Side Sub-index
% Riparian Area IO
Right Side Score 2 0. /
lotal Sub-score:
Yoo
% Riparian Area: {00
Left Side Soore: N ./

Total Sub-score:

Blocks

15-9A
\V\‘\(_/w\\\‘}{/n‘)"

Assess land cover along both sides, 100 feet from edge of floodpfain inlo lhe upland aiong the entire AA. (rough measurements of fenglh & width may be

ASP»\&“’ A'\A
3";&\/(.\

bufFev.,

FEMP unmaped,
o SSesce A

Frarn

loo’

Cach bﬂ""-

100

Side Sub-Index =
SUM(%Areas*Scores)/20

Cl = (Left Side CI +
Right Side Cl)/2

0.

4. INSTREAM HABITAT: Varied substrale sizes, waler velocity and depths, woody and leafy debris, stable subslrale, low embededness, shade, undercut banks, raat mats, SAV, macraphytes, emergent

Optimal

Fnysical Elements mal ennance a

Suboptimal
Physical Elemants hal enhance a

Marainal Poor

Comments:

]n {—e,nm \'{'CV\'\'
No+ Aw\tq\\olc

Pradacol Po\ﬁcg

Cl = (Score)/20 ¢

Instream stream’s ability lo support aquatic stream s ability to support aqualic stream s ability to support aquatic
N organisms are prasantin greater  organisms are presentin greater than or  arganisms ara prasantin graaler than or  organisms are present i less than 10%
Habitat!  thanoraqual to 50% of the reach  squal to 30% and less than50% of the  aqual to 10% and less than 30% of the  of the reach Condiions ara generally
Available reach Conditions are generally sutable  unsuitable for colonization by epifaural
colonization by a diverse and and are for partial colonization by epifaunal andfor fish communities the reach
Cover abundant epifaunal ity and on by a diverss and and/ar fish commurnities
abundant epifaunal community
apifaunal colonization andfor fish
cover
Score 20 19 18 17 16 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1
5. CHANNEL ALTERATION: Stream crossinas fioran concrete aabions ar concrele blacks  strai of sooil diles
Minor High: Less
thanorequallo  Grealar than20%  Greater than Greater than 60%
20%of the stream  and less thanor  and lessthanor  and less than or
reach s disrupled  equalto 40% of the  equalto 60% of  equal to 80% of
by any of the steamreachis  reach s disrupted  raachis disnuptad
channel afterations  disrupled by anyof by any of the by any of the
listed above the channel
Alteration or listed in the
channelization Alteration paramelar "m
present, usually channelization gudsiinas If tha
c adjacent to prosent wsually  stable steam  stream has been
hannel (swhas  adjacentio meander pattsrn §
: alterations stuotures, (such  has nolrecovered  stablo steam  Orealer than 80% of reach s disnupted
Alteration dor patt by any of the channel alterations listed
avidence e pot ooy @bove Greatsr han 80% of banks
of past altoration shored with gabion riprap, ar concrate
P ' other
stream pattern and
skability hava stream pattemn an
racoverad; recent  stability have
alterationis nat  recovered; mcant
present. altaraton is nol
prasent
High Low
Score 20 19 18 17 16 15 14 173 12 M1 10 9 8 7 6 5 4 3 2 1

NOTE: The Cls and RCI should be rounded to 2 decimal places.

G | C ts:
eneral Comments ‘n“'CV‘W"HM.\' ad"dcl dVam&“L,

RCI = (Sum of all CI's)f5

ASsumL

ey e avate A

Pl pe
%\: l Vf() é\ﬁ(/(
hetaric

ch(ad'uns 0
industv il (JAJ‘IC,

Cl = (Score)/20 ¢

Nn.13

UP;-\fc.u“ /lﬂ '6“‘ Vin  culvet

aonnection  with (5010 (rondside drainans & lndustccal Park Kow')'
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Form 1 Riverine Assessment Form
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Riverine Assessment Form 1

Pennsylvania Riverine Condition Level 2 Rapid Assessment Protocol Version 1.0

For uss in ninevuittned o1 paresniel winecourse:s with drainage sees <

2000 squave: rais dminage arues.

Projact # Project Name Locallty Dah‘ Ch 93 Classification AAId Length
- [Desigrated: iy
Renovo Eaecay Chr | Reaovo PA 9/30 /16" F Y50 7
Latitude = Longitude d FGM Level 1 Channel Classiflcation

Evaluator(s)

Stream Nam e and Inform atlon

f\_\O!:\\ v FCA("':!C‘\

(S- Vo

(LN

4o

Fu RUnd(lc(L d\r&\mo\

9o a,chpuw’\’

IT‘A\JS"W‘A\ ?i\fk ’Rewj-

1. Chamndl Condition: Assess the aross section of e siveamand provaling condilons.

Condition Category

Channal
Condition

ChannelGeometry: These
channels shoveeery Itlie ncision of

adve erosicn or unproleded banks
Channel Stability: Visus

wageldie surface potedion or
naturl o ck dabdify presard aiang
Greater than 0% of o banky &5
stable paint tars and bank il
Lenches may be present. 3 mid-
cranne | Bars and Yavsverss bary
Ao racn and (Hiranabent sediment
depestian is present, t coversless
than or equal to 10% fthe stream
ba lom,

At tve Floodplain Connection:
The channelhas accessto the
adive foodpian or has fully
gevelored vide banktull benches

widening and blile orno evide nce of|

nAcatn o thas stad Ay Poude 1 ||

[Channel Geomnetry: Theae channels
07e 3y IrCaed Bnd Contin e few
are s of active ersion or unpoteded
banks.

[Channel S@blity: ‘isualindicstors of
ths sfighinslabilty ndude. 13

ve getalive surface protecson or natural
rock slability presentalong grester than
E0 % and less lhan 20% o fbolh banks, 2
depoatonsl Ralues such as poiit tan
and bankful benches are likely present
A3 iflensien sedment is present, it
nffecks or buries gresler than 10% and
[lesa of @ qual i 20% of the stream
botiom

Acbve Floodplain Connecfion: The
ulregm has access lo bankfull tenches.
br neviy developed foodplains along
portions oflhe reach

Poor

Severe

Optim al Suboptim al Marginal
Sty ) L -
" o \
i u" \--w ~ —_

Channel Geomelry: These chamels are ofienncised or
thetr course has been vadened, bl lo alesserdegre than
the Severe and P oos channe | sondifons

Channel Stability: Visual indicalors of a mamginal sream
incluge 1) emsionsl scars prese alang gre aler han 40%
and less lhan or equal lo 50% of bolh banks; 2} vege lalre
surface proteclien may be present along grealerthan 40 and
less 1han or equalto 60% ol the banks; 3} lhe sream banks
may mnsistofsome verical or undercut banks or mck points
associaled vah head culs, 4; portions o fIhe banktuli chaanel
may sl widen vhie some porbons are beginning la narrow;
€)M mpanryand Fansient sediment depost covers greater
1han 40 aed ras Ihan or equal o EX%aTthe naturdl sbmam
bed ortottom Howeer, sieamsihatheve degraded
channel profiles vhich are rece.erng A exhibn dferent

nctuding |} presence ofdeposiional

-

[Channel Geometry: These channels
878 o vetindered GF Ao Micsed
These channels are verbaally and/or
laterally unatpble and are more kely b
vien Mher Bas esne Liher

[Channel S@bility: ‘isual mdicalors
of 0ver-videning and NG on Incluge:
1) bolnbanks are near vertical wih
shatowlo mede rale roc! depths 2;
ercsional scars presenlon greater thar
E0 and less then or equal o £0% of the.
Canks I; vegelatne suface pmtection
ia greater han 21 nd leas then or
equai to 40501 Eoth barks and is
insufficien lo pre vent significan|

erosion fum conlmuing: 4; grealer than|

fe slures such as pointkars, mid-ch | bars, persf
and bank ll be nches may be forming or preaent, 2) channels
have 2\ shape; 3} vegetalee surbsce prolection is presenton|
greaterlhan 40% of the banks bul 2'adence ol insiah bty can
ke obsered inunvecerated areas

Active Floodplain Connection: I{argmal 2reams heve no
connecion 1o Ine achve foodplan

20 edual le 10% of the
RALIEI A B4 OF Cottam goon
and nffes; is covered by subslamisl
sedimen deposgian, o flen umfomed-
#ied maleraln w

Channel Geometry: Sewvere
channels are deeply Incised (or
excavaled) vith vedical and/or
laleral ins|abilty and will hkety
conbrue lo nase or wden

Channel 5isbility: -dsuat
ndicalions of a dea ply mcised
shvam nowoy | e steambes
siemionintelcwine memge
rooting depin; 23 bolh banks are
verlical or underout, 2j vecetatve
surtace prelection present on less
than 20% of (he banks and 13 not
freanfog emaan ¥om coreung
4 bank sloughing present: 5}
HOLONE SLa OF MwDarks
pregenl on grealer than 80% ofthe
banks; &) greaterlhan BC% of the
natural streambed or bottom (pools
snd riffles’ is covered by substantial

teatures such as pomt bars and bank
) benches are absenl

Active Floodpiain Connection: Poci|
sieams o oot cosrecied 1y e acthe)
ficodplain

sediment o tion: 7} Muttiple
IKmad channein andior
sub¥ e ean 19 may be toe et o
CHAAN agpndng rantkin

Ac tive Floodplain Connecton:
Severe sireams are nol conne ded
lo the aciive flocdplain

Score

20 19 13 17

16 15 14 13

12 1 10 9

8 7 6 L]

i
‘a) 2 2 1

Comm ents:

(g
UPfArzam /mjcl‘,.,‘, ’(&aﬂl MOur\‘(mlnhAl- hll."ur‘fkl IV\’{’(’,Jm.H’w\+ §+rww\ﬁ',

1S4 and 15-5, This roadsde C\fo“"‘“‘:y. dvans \Y\’\U culved dnen \S-‘?,(\

Cl
ank Seperadaly o wesd  dircedly o ‘;\(,ed A Cl = (Scoralf20 > 70
2 RIPARIAN VEGETATION: jsoeas e fooipisin aleng e entire SAR (Visual estimates of areal coverags o astal phuins wilh k! vedlicalien accegtalin]
Condition Category C vt
Optimal § Marginal Poor
High ulxpsmug: | Low Suboplrrst: Swrpnet | Liw Mg ¥gh Poor: LowPoor:
s - Ripmion aroa Ripmim wea Ripmion sma A95‘)M€_ r\(:)"ﬂ'
ofabee wslem | ofa e simiss | ofscsmeishieed, | ofms meisisised, | ofissss, mowsd, | impewiom 5\A¢ 6 Oe .--‘L\
(b > 3imches) | (i > ) inchex) ==
e, b e, il o=, desaded
i . = or o s, mw <MOU'\“A"\ "\'Qe
. e s p s {(Smmetcr wf | ST 0% am | eqmulio 0% md @ops, adive bed
Riparian | et iaight (de) > 3 iches) wit | % Sim 60% ko | lows Bmn 60 tme b, N _€ \ L
Vegetation | owier e = | cmopy wia i, ov e [¢3 < \o ()(’ an
(Floodplain) A i’y e 0% me pandzaropss (mva perdomisd|  compmmbis
oodplain i Chamty, welinntn =d waloramme (<10 | w=omlly comiliomn
- % IHmes ore | mmd {
n—;-s of chamlicalion o Royere of & “mi.h-. o_-ﬁ""l'l l e¥'\ Stele ;QC oy
st (b > 3 oulita L)
=18 pore— \Y\c‘\li“‘“k \“4\/ €
B s B 0%
ree amopy
e Indostrinl Rarle
High Low High Low High Low RPoad.
score 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 2 2 1 Chﬂnnd C{\"(AW\S . e
1 leertty Condiion Category areas along i tivecpkain using the descriplors acove
2. Eslimale lhe % area wilhin each condilion category
3 Enter the % Riparian Area in Ingesimal farm(0.00) and Scare for each ala@ary in lhe blocks below. [Ensure the sumof the % Riparian Area Blocks equal 100
Condion Calegon| SUE 9 PT[ Marhine Side Subindex
% Ripmslem Amac Bq | S Sicle Sub-index =
Fght Scom: 12 7] 0 58 SUM{%Aruas*Scores )20
T ol Selb-ncove:
Condion Categon] PO fn
S % Aipmine Ama: /%a 5/ 1= (LeR Side C1 + Cl
S — 0.1 Rightsiteci2 | (),2 (g
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Riverine Assessment Form 1 Page 2

3. RIPARIAN ZONE OF INFLUENCE:

Assess land cover along both sides, 100 feet from edge of floodplain into the upland along Lhe entire AA. (rough measurements of length & width may be

acceptable)
Comments:
C Marginal Poor
High Suboplimal: Low Suboptimal; High Poor: LowPoor: J
Riparian ZOl area  Ripanan ZOl afea Riparian ZOl area  Riparian ZO! area F v -~
cgm—m e mem cge—am e e consists of E Pr NI B P;
ofatree sratun  ofales stratum  of non-maintained, of non-maintained,  of lawns, mowed, imparvious
(doh>3inches)  (dbh>3inches) dense dense and maintai surfaces; mina spoll ' +
present, with present, with vegeationwith  vegstation, riparian weas, nwsenes; no  lands, denuded
Riparian ZO! area vegelation greaterthanor  greater thanor  sithera shrub layer Ml cropland; actively  surfaces, row N , 00 oG5 (55 e
consists of a ree stratum prasant  equal to 30% and  equalto 30% and  ora trea stratum  and bree statum,  grazed pasture,  craps, active feed
height (dbh) >3 less than 60% tree  less than 60% tree  {dbh > 3inches} areasofhay  sparselyvegetated lols, impervious
| canopy coverand sanopy coverwith present, withless  producion and  non-maintained trails, or other b /
parian ZOl  60% vee canopy covar Areas confaining both maintained than30% ee  pondsoropen  wea, pervious rails,  comparable LI TN AN,
comprised of stream channels,  herbaceous and understary canopycover.  waterareas (<10 recently seeded conditions
wetlands (regardless of shrub layers ora acres) Iftreesare  and stablizad or b
classification or condition) and non-maintained presert, ree other camparable s + 0.0 » £
lacustrina rasources 2 10 acres e understary stratum (dbh > 3 conditon 0.5 W ~ [7 . / § +
scared as optimal inches) presant, z
with less than 30% 20 2
tree canopy cover =4
with maintainad
understory / 0o 8 Z
0 = 0 0% ’
. . - ]
Hiah Low Low Hiah Low 2
Score 20 19 18 17 1¢ 10 7 6 5 4 2 1
Condition areas the above
2 Estimale the % area within each condition category
3 Enter the % Riparian Area in decimal form {0 00) and Score for each calegory in the blocks below Znsure the sums of % Riparian ZOl Blocks equal 100
Condition Cateaor (4T (VIR KOINAL Slde Sub-Indax
%RiparanArea  { & = Side Sub-Index =
Right Side [+ (Y 0 Z 7 SUM(%Areas*Scores)/20
.
Total Sub-score
Condition Categor
% Ripanan Area: /M0 Cf = (Left Side C
={(Left Side Cl +
Left Side Scare / 0,05 s
' Right Side Cl)/2 0 \i
Total Sub-score: !

4. INSTREAM HABITAT: varied substrate sizes, water velocity and depths, woody and leafy debris,
vegetation, riffle-pool complexes, stable fealures

Optimal Suboptimal

Marginal
Fhnysical Elements matenhance a

stable substrate, low embededness, shade, undercul banks, root mats, SAV, macrophytes, emergent

Comments:

Not

(r\+<rn-|Hn‘—

Poor
a ??\\L—\ blL

Fhysical Elements Mat enhance a
stream’s abilily to support aqualic

Instream stream’s ability 1o support aquatic stream s ability to support aquatic straam s ability to support aquatic
N organisms afe present in greater organisms are present in greatsr than or  organisms are presant in less than 10% P \ g
Habitat!  anorequal to 50% of the reach  equal to 30% and lass Ihan 50% of the  equal fo 10% and less than30% of the  of the reach Conditions are generally /‘O‘Lﬂ co FO

Available Substrats is avorable for reach Condiions are mostly desirable reach Conditons ara generally sutable  unsuitable for colonization by epifaunal

¢ colonization by a diverse and and for ful for partal colonization by a pifaunal andfor fish cammunities the reach

over abundant epifaunal community, and and/or fish communities
abundant apifaunal communily
epifaunal colorization andfor fish
Cl
Cl = (Score)/20
Score 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 )
5. CHANNEL ALTERATION: Siream crossinas riprap concrete aabions or concrete blocks of i sooil piles ale
Comments

Moderale High:
Greater than 40%

and less than or

squal to 60% of
reach is disrupted

by any of the

channel alterations
listad abova II the
stream has been

thanorequalto  Grealer than 20%
20% of the stream  and less than or
reach s disrupled ~ equal Io 40% of the

by any of the stream reachis
channel alterations  disrupted by any of
listed above the channel
Alteration or alterations listed
channalization

present, usually channelization

adjacent lo prosent, usually  stable sraam
Channel uwh adjacentio maander patiem
Alteration has nol recovered
unaltered patter or has normalized
present,
stream pattem and prasant,
stabiltyhave  stream paltem and
recovered, recent  stability have
aRterationisnot  recovered; racant
present alteration is not
present
High Low High
Score 20 19 18 17 16 15 14 13 42 11 10 9

NOTE: The Cls and RCI should be rounded to 2 decimal places.

General Comments:

Moderale Low:
Grealer than 60%
and less than or
equal to 80% of
reach is disrupted
by any of the
channel alterations
fisted in the
paramater
guidelines If the
stream has baen

Entiee channel
15
roadside
Chonnel

man W\AAL

1494

Greater than 80% of reach is disrupted

smbloseam ot the ehannl allerations listed

meander pattern

has not recovered . . N
shored with gabion, riprap, or concrete

exclulﬂ\*’czi/
U!\\{:Dfm ()u\ol
5"(& . ﬁh‘f «

Cl
Zn

0,186 ¥

0.2 + 0,3¢ + 0.44 + 0,1

7

Low

Cl =(Score)i20
8 7 6 5 4 3 2 1

RCI = (Sum of all Crsyg’ Y
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Form 1 Riverine Assessment Form

-3

Pennsylvania Riverine Condition L.

Riverine Assessment Form 1

| 2 Rapid Assessment Protocol Version 1.0

Foruse in 9 : RS,
Project # Project Name Locality ‘Dn\ Ch 83 Classification AAId Length
Cergrona:
Rencvo Enecyy Geotec| Noyes Tup CA[9[30]ik = 5157
Latitude | Longitude FGM Level 1 Channel Classification

Evaluator(s)

|Stream Nam & and Inform ation

l Cu‘\w/-l foaA CVosS\ncj n

ChannelGeometry: These

channels shov:very Iitle incision or
wdening and lille orno evidence of)
adwe esion orunproleded banks

Channel Sability: ‘isual
indicalors of Ihis stabily inciude
‘vegelan® surtace protedion or
nabuind o ck slabiity presa ot ateg

)

[Channel Geometry: These channels
are shghlly incised and conlan a fevi
areas of adtive ersion or ungrole ded
banks

IChannel Swhility: Yisusl indicalors of
Ihis sbght in3labilty ncude: 1)

v& getative surface protection ornatural
rack stabilily preaeni along greater than

Channel Geomelry: These channels are ofien ncied or
their course has been videned, but lo alesserdegree than
the Severe and P oor channe] conditions.

Channet Stability: Viaua indicalors of B maminal Sream
incluge 1} emsional scars present along gre aler than 40%
8nd lesa Ihan or equsl Io 50% of balh banks; 2) vege talive
surface protechon may be present along grealerihan 40 and
leas than er egual lo 50% cf the banks, 3) Ine sfream banka

Avtoaio Fedevicn | S-3 (Ui\\T ) | e¥vsding il secets Coad -
b
1. Chamndl Condition: Acsess e o secsien e prevaling
Condition Category
Optim al Suboptim al Marginal Poor Severe
—— " = FT g . - il
N ]| | N ! LS
-."-'q—.‘\ e 2l ‘ 5 o

[Channel Geometry: These chanrels
are over-wdened or are ncised,

Thear chansiah me vnticaly sndier
Iaterally unatable and are more fikely o
vaden miher han incise further

[Channel S&bility: Visusl indicators
of over-videning and nasion inchide
1 bolhbanks are near vetical walh

Chennel Geometry: Seere
channels are deeply incied (or

}vah venical andior
Iateml ins|abilty and vil likely
conbnue to nase oryiden.

Channel Stability: vsual
Ingicatons of 8 Seocd mcived
atream mdude. 1} e sireambed

Chammal ;. iran80%ofthe banks, 21 [50% and lessthan 0%0 fbolh banks, 2 |y candist ot w e varhaal o sderted ks o7 rch pons [snalowts made ot 1001 depths:2;  |ehembon istelwing semge
CondMion |static ponl bars and barkfull deposiional fealures such as point tars |asaocisled vith head culs: 4) porlions o f Ihe banktl chisnnel |erosienal scars presenton greder than|rcolng depth; 23 bolh banka are
tenches may be preserl. 3md-  |and bankhl benches are thely present | may gill viden while some porticns are beginning lo narmvy |50 and leas than or equal to 80% of Ine|vertcal or wdercut. 2} vege alive
charng | oars and Ranaverse bam |3 1HBnsient sediment is present, S»lemporary and fransient sediment deposd covers greater  [banks; 3; vegetatie surace profeciion |suwrkce pmlection present on less
are rare and (flransientsediment  Jaffects orburies greaterthan 104 and  |than 40 and less than or equal b c0°%ofthe natwal stream s gresler than 20 and less ihan or than 20% of he banks and Is not
deposition is present ¢ covers less Jless orequal io 20% of the sdeeam ced ortotiem  Ho'weer, siesma that hase degraded equal s 4001 Bt harks and s preventing emsion from comiruing
ihan of equsl o 10% efthe stmam Jboltom chanre| profiie 8 which are recowering vill exhibd different insufficie nd to pre et aignificanl 43 bank sloughing present; 5
botiam chamcieralica, moliseg 1) pcresence of deposdional erosion fom conlinuing: 45 grealer N ocars of mwbarks
Actve Floodplain Connection: The | festenes nuch 83 oot bars mid-chamel bars sanavense barsd50 and less than or equal lo 80% ofthe| present on grederthan 80% ofhe
Actve Floodplain Connechon:  [siream hes sccess fo bankfl benches. |and bank bili benches may ke forming or present: 2) channels fnatiral stream bed o botiom ipaols banks; £} greater lhan 0% oflhe
The channel has accessto the or ne wly developed fondplaing ak ng have 3\ shape: 3; vegelalie surface protection is presenlonfand nflles; 18 covered by subslartial natural sreamted cr boltom fpoole
adwe floo dpisin ar has fully pordions oflhe reach greaterihan 40% of e tanks tul exddence ofinslabity can  Juedmart Segoabon o 8en wilbinmed. |and nftles)is covered by subslanlial
diioped vde Bankhdl penches B obde red inuse pelated Heas sized malenals 5) deposdional sedimen dep osition, 75 Mutiple
fedtures such Bs pomt bars and bark  |Ihread chamnela angor
Active Floodplan Connecbon: Marginal dreams have no  [hdi banchies ate sbasit sublemanean flowmay Ce present m
connection to the active fie odptain cedain sggradng channels
Actve Floodplain Connection: P oot
streams are nol connecled lo Lhe aclive| Ac tive Floodplain Connection:
|Mood piain Sewere slreams are nol connected
0 Ihe active feddplain
Score 20 19 18 17 14 13 12 1 10 9 3 7 6 5 | 4 3 2 1
|Comments:
Cl = (Scora)f/20 =
= O
) 0.80

2 RIPARIAN VEGETATION: 4smess.

Comm ants:

Riparian
Vegetation
{Floodplain)

Optimal

akec duinn pesesl (Geneier ol Sl

>
y‘_ure-hsﬂan
imed of

oadiioe) md hcasbisg wowos
210 mxe3 am soed ssoplimal

Hi Low High Low High Low
Score 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
1 ety Conailion Categon areas aking tha flasdpkain using the descriphars asove

2_Estirale Ihe % area within each condition £4te5or

3. Enter lhe % Riparian area in in cecinal form {0.04) and Scare for sach eategary in the Backs below Enzirs the sumof tha % Riparian Area Blocks equal 100

Condtion Caiegory] Supy .0 @, | PO I Site Sub index

% Ripmim Amac [« 5 Side Sub-indax =
Mgm s | scomc 19 ¥ 0 L 8 SUM{Y%Aress*Scoras)20

Totel Sub-acowe: .

Condiion Calegon| Su B ©PT | Upo€l
% Ripmian Ampac

ot 3 — ?L? LS" 0 56 Cl = (Lek Side C1 + o
= Rii Side Ci|

—_ : ght v |0.L8
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Riverine Assessment Form 1 Page 2

3. RIPARIAN ZONE OF INFLUENCE: Assess land cover along both sides, 100 feet from edge of floodplain into the upland along the entire AA. (rough measurements of fength & width may be
acceplable)

ondition Cateqorv Comments:
Marginal Poor
High Low High ] Low High Poor: LowPoor:
Riparian ZOl area  Riparian ZOl area  Riparian ZOl area  Riparian ZObarea  Riparian ZOl area  Riparian ZO| area “z oq
jon consists jon consists ion consists consists jon consists  consists of Ewh  unme '
ofatree stralwn  of atres stratum  of non-maintained, ~of non-maintained,  of [awns, mowed impervious
(dbh > 3inches) {dbh>3inchas) dense dense and mainisir surfaces; mine spei )
prasent, with presant, vith vegatationwith  vegefation, riparian areas, nursenes; na  lands, denuded ~“ o
Ripanan ZO1 area vegetation greaterthanor  greatertimnor  aithera shrub layer areas lacking SPIUD - -y w . . -,  surfacas row (oo asSeqsmen F
consisls of a ree stralum present  equalto 30% and  equallo 30% and  or a tree stratum and lree stratum, grazed pasture,  crops active faed
(diameter at breast height (dbh) > 3 lass than 60% tree ~ less than 60% trae  (dbh > 3 inches) areasofhay  sparselyvegataled lofs impervious o~ ¢ n bO\ " '(_
N inches) with greater than or equal o canopy coverand canopy coverwitha presar, withless  production and  non-maintained trails, or other oo
Riparian ZOIl ' 60% troe canopy covar Areas  containing both maintained than 30% trae pondsoropen  area, penvioustrals  camparable
comprised of straam channals,  herbacaous and understary canopycover  walerareas (<10  recently seeded conditions
wellands (regardiess of shrub layers ora acres) Iftreesare  and stabilizad, or 7 6 % I:’, 4 [0/ UZ)( (,t
classification or condition) and  nor-maintainad present, rea  other comparable g
undersipry stratum (dbh > 3 condition )
scorad as optimal inches) present, 20
with tess than 30%
tree canopy cover
with maintained
worstors L.kt + 0,08
Hiah Low Low Hiah Low 20
Score 20 19 18 17 3 12 1 7 6 5 4 3 2 1
Condition areas the above
2 Eslimate the % area within each condilion calegory
3 Enler the % Riparian Area in decimal form (0 00) and Score for each calegory in the blocks below Ensure the sums of % Riparian ZOI Blocks equal 100
Condition Cateaon  (Jp 1~ Side Sub-Index
% Riparian Area: 7 - Side Sub-Index =
Right Side s 13- 1 0 % gl SUM(%Areas*Scores)/20
lotal Sub-score: ‘
Condition Catagory
% Riparian Area: 1'% I (W]
" Cl = (Left Side CI +
Left Side 13 0.34 - (Left
- RightSidecty2 (), 8Y

lotal Sub-score:

4. INSTREAM HABITAT: varied substrate sizes, waler velocity and depths, woody and leafy debris, stable substrale, low embededness, shade, undercut banks, root mats, SAV, macrophyles, emergent
regetalion, rifle-pool complexes, stable features

;ategory Comments: (V\‘\'O/m H“*
'
Optimal Suboptimal Marginal Poor _\ \ \O ‘ ¢
Physical Elements tat ennance a Yo o Q ? \Oa
Instream  Steams ability o suppartaqualic  stream s abilty to support aquatic stream s ability lo support aquatic
N organisms are presentin greatar  organisms are presentin greater than or organisms are presentin greater than or  organisms ara presentin fess than 10%
Habitat/  yanoraquallo 50% of the reach  equal to 30% and less than 50% of the  aquat to 10% and lass than 30% of the  of the rasch Conditions are generally r.,-\v wl
q q
Available Substrats is favorable for reach Condilians are mostly desirable unsuitable for colonization by epifaunal g
¢ colanization by a diverse and and are generally suitable for full for andfor fish communities the reach
over abundant epifaunal ity, and ionby a divarse and andlor fish communities
there are many stitable areas for abundant epifaunal community
epifaunal calanization and/or fish
cover ¢l
Cl = (Score)/20
Score 20 19 18 17 16 15 14 13 12 1 10 ¢ 38 7 6 5 4 3 2 1 { N+
5. CHANNEL ALTERATION: stream crossings, riprap, concrete, gabions, or concrele blocks, ing of jization, spoil piles, icti etc
Minor Low: Moderate High:
thanorequalto  Grealer ttan20%  Grealer than 40%  Greater Lhan 60%
20% of the siream ~ and less thanor ~ and less lhanor  and less than or Co ‘\/ j(
raach is disrupted o equalto 60% of  equal to 80% of w
by any of the stream reachis  reachis disrupted  reach s disrupted
channel afterations by any of the by any of the (¥ 055 "‘3
listed above channel alterations channel allerations
Alterationor  alterations listed fisted above Ifthe listed in the d pu Jd
channslization Alteration  stream has been parameter W oA
present, usually guidelines 1F the
adpcantto stable staam  stream has been
Channel shuctures, (such maandar pattemn .
Alteration  Chanmel alteratins listed above are abutments (such  hasnotrecovered  stable stream Gb'e:r'o':‘:‘am'rn‘:;‘:g";n"i’l‘i‘;'::
absentinthe SAR The steam has abutments meander patam 0¥ 2" o
unaltered pattem or has normalized has not racovered L
shored with gabion, riprap, or concrete
be present,
stream pattam and be present,
stbilityhava  stream patterm and
racovared; racent  stability have
aterationis nol  recovarad; recent
present. alteration is not
present \ 5 10
Low High Low Ccl
Cl = (Score)/20
Score 20 19 18 17 16 14 13 12 11 10 9 8 7 6 5 4 3 2 1
RCI
NOTE: The Cls and RCI should be rounded to 2 decimal places. RCI = (Sum of all 0.7%F

General Comments:

0.8 & 0,L% o 5 .94 + 0.3

“
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Riverine Assessment Form 1

Pennsylvania Riverine Condlition Level 2 Rapid Assessment Protocol Version 1.0

Forum in i of porcnil metercourien s drsiage st <

Project # Project Name Locality pitc Ch 93 Classification AA Id Length
Desgroted = 7
Renauve Eaeray Cv | Rerouo, PA [ 9/30/16 i 200
Latitude ongitude FGM Leval 1 Channel Classification

Evaluator(s)

Stream Mam e and Inform atien

Plo-c

?o\rl\klhl o.o(JA

LCV\"‘ —h3

[ChannelGeometry: These
channe ls showyvery Iitlle incision o1
widening and itle or no eidence of fare as of actve emsion or unprote ded
adre emaian or unpio tected banks fbanks

Channel Stabilty: Visual
Indicalors of Ihis slabity include 3 )|this aghtinslabilty incude: 13
vegelative surface protecton or

[Channel Geometry: These channels
are slightly incised and conlana fev:

[Channel Sability: ‘isuslindicatora of

've getative surface protection or natural

{he Severe asd Poce charrel corndiony

Channel Geometry: These channels are oten ncised or
Lherr course has been vadened, bl lo alesserdegree than

Channal Stabifity: Visual indicalors of a marginal stream
inciege 1) emsionsl soars presest aleap poe erthan 40%
anc feas ihan or equal 1o £0% of beth banks; 23 wege latie
swriace protection may be present alona greater [han 40 and

Actonio Fedeviel l ISE (\)N‘T} | 2ooae Road.
1. Channd Condition: Assess the anss secenof he sseamand prevail cowilans
Condition Category
Optimal Subeptim al Marginal Poor Severe
——r - ™ r~ 1 « =3
‘\“‘---..4_ _.l"‘ \M<_ / .'\_ o ’_II 1 . g

[(Channel Geometry: These channels
are &ver-widened Or am incaed.
These channels are verlicaly and/or
Iaterally unstable and are more Ikely
viden raiher han incise further

[Chavined Subiitys Vs ndicators
of over-denng and inasion include:

[Channel Geometry: Severe
channels 8re deeply Incised (or
excevaled) wih vetical andlor
Iateral inslebility and vl ikely
conbnue fo naise or viden

Channd Stability: asual

|Indicabions of a geepyincised

natuml ck alabilty presect along  Jrack stabddy present aeg greser thas | le 45 than or egualts S0% of he tasls 3) e s¥esm tasks |10 both banks are near verical waih stresm indude 1} e slresmbed
Chammal | coeinan 50%of the banks, 2)  [39% and ieas tan £0% o fbcih banka; 2{may consist o 1 some verlical or undercut batka oF ok points |shallowlo mode rals root depths; 2; | elevnton ba below e svemye
Condition |:lable poinl bars and cankfusl deposnonal fealures such aa pot tars |associaled wih head cuts, ¢; porons o flhe Gankhll channe | |ercsional scars presenton grealer than|moting depth: 2) bolh tanks are
benches may be present. 3imid-  fand bankful berches are Ikely present  |may il viden whie some porfions ore begmring lo ramov:  [E and lesathan orequal I BO% of the|verlical ar underaut, 3; vegetalne
channel bars and fasuverss tan Yifiransient sediment is present, it S;temporary and Fansient sediment fepest covers greater  fhanks; 3} egetative swace proiection |pursce protection preaent on l2ss
MW e aeid iTitanulent sedingal  |atfecks orburies greaterthan 10% and  |lhan 50 and less than orequal b £0%oTthe palural siream is greaer han 20 and lkesa than or than 20% ofthe banks and i3 net
depostian is present. t covers less Jless or equalto 40% ofthe sirsam tedorbotom Mosever shreams that have degrades el 1o L0%01 Both barks and \s prevenling ernson fom cemmuirg,
then or equal la 10% ofthe slresm Jootiom [cranne! pmbie w wheh are recoarng Wil a shibd gitterent insulficien to pre venl significant 4} bank sloughing present; S}
patom characlensficg nchidmo’ [} presence ofdeposduanal erosien fom conlmuing; 4; grester than|erosionsl scers or mwianks
Active Floodplain Connection: The |feslures such as peintbara, mid-chanrel bars, Imnsverse bars{50 and leas than orequsl 1o 80% ol lhe|present o grealer than 20% of the
Ac five Floodplain Connection:  |upream has sccess 15 banitil tenctes |and bank full e nches may be bming or present, 2; channels [naturl siream bed or battom pooks  |banks; §) greater than 20% of lna
The channel has acceseto Ihe or nevly developed floodpiams along have aVahape; 3} vegelalre surface proteclion is present onjand nifles; 1s covered by subslanial  |natural sreambed or bottom ipo ol
adite foo dplain or has fully portions ef lhe reach greate £ than $0% of e Banke but 2vidence ofnstatiy can  [sedimert Seposton olen unitirmed. |and rifles) s covernd by sbstmital
oo vwnped vale bankha bendhes beoksened in unvegetate d areas RGEd malerals, & redimen on, 7 } Muttiple
features such as pomt bars and bank  |Ihread channels andor
Active Floodplain Connection: largnal slreams have no |l beadies are absent R mazean folumiy Le poe te ol i)
conreLion i e achee Scodpian cerain aggradng channels
Active Fioodplain Connection: P oyl
sleams are not 1o the active| Active F in C
Tlond plain Severe streams are notconneded
to Ihe aclive Roodplain
O,
Score 20 19 13 17| 16 15 f1-ﬂ 13 12 1 10 3 7 6 5 |4 3 2 1
Comm ents: N
Cl
Cl =(Score)f20
0.+
2 RIPARIAN VEGETA TIOR: 5 s06cs e ibodptein ateng the esfire SAR (Visiral ectimat es of real coverage b sertal hatis with fish verSicaion accogtabis)
Condition Category Com ment
Optimal Suboptimal Marginal Poor
Ripmis am s Wipashin mrea Ripminn ame Fipaian sna Ll Ve V‘
oy ex Crmsinde: of
ofsce-meisisisnd, | ofses-meiisined, | of mm, mownd, impandomm [y oun %J‘CS“ no
dease dewme - | wliaces; wine spaill :)
- g Ik, dumaied -
S o | el sleb by s oy - S—— _‘ ‘() gin
m_’“'m. equalip 30% ead | equelio Wi and | orabwe shebes | s iroe shedes oured paulwe, | cops, adive hed r(L&V\ 5
RIParian | sesstboight i > 3 ischen) wils | 205 B 60% ime | st Ran60% bee | (46> 3 imches) smanolbey |zpamalyvegalsied | bis, mparioes
B olhey
Vegetation cover e bl \j\d enre stump ¢
. | comopy caver. oy 4 = <
(Floodplain} |~ sysem chmmete, etisnds - wanlnr mmas (< 10 | = comlly seeded e L4 1
shumb lmyars or & soun). Ifmen oo | and slebioed, or
Wregaste s of camiliclion orf g Gn o ¢ UG Yuls /.,
PRI O —— - aladuine 4 o=, b oy comp bl
210 =mrd st (64 > 3
e A [ heeb
wih b e % I [RARR (4NN [H's
've CEOpy COvy
ik meitolard and M od evate
High Low High Low Low Ly imimal Shedb
Score 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 3 2 1
Covtn,
1 ey Condilion Categoy areas alang Ma Naoaptain using tha above.
2 _Eslimale the % area within each condtion categor
2. Erler the % Riparian Area in in decimal farmid G0} and Score for each categary in the tlocks Betow. Entura the sumof the % Riparian Area Blocks equal 100
Conditon Categor]Sub 0P+ | POOY Side Sub.index
Ahpsmae| YO S Side Sub-indax =
Rght e | s i3 2 0.5% SUM{YAreas® Scores )20
{Talal Seb-acow
Conditian Category
CT ey i L o G
LetSide | som 2 7 0,67 | G Gersidecis
LS ' Right Side CI)2 0 L2
(T olel Sulb-acom- 0
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Riverine Assessment Form 1 Page 2

3. RIPARIAN ZONE OF INFLUENCE: Assess land cover along both sides 100 feet from edge of floodplain into the upland along the entire AA. (rough measurements of length & width may be

acceplable)
Condition Cateaorv
Optimal Ma nal Poor
High Suboptimal: Low supopumai: High Foor: Low Foor:
Riparian ZOl area  Riparian ZOl area Riparian 20i area  Riparian ZO! area
vegetation cansists [ cansists of
of a tree stratum of aree stmtum  of nan-maintained, of lawns, mowed, impervious
(dbh >3inches)  (dbh>3inchas) dense dense and maintai surfaces; mins spoi
present, with present, with vegetabon with areas, nursenes; ik  lands denuded
Riparian ZOl area vegeltation greater than or greater thanor  either a shrub layer 1l cropland; activaly surfaces, row
consists of a traa stratum present  equalto 30% and  equalto 30% and  ora lree stratum and tree sfralum grazed pasture,  crops, active feed
(diameter at breast height (dbh) > 3 less than§0% tree  less than 60% tree  (dbh > 3inches) areasofhay  sparselyvegstated lots, impervious
N _ inches) with greater than or equal to ~ canapy cover and present, with less production, and non-mairtained trails, or other
Riparian ZOl 0% tres cortaining both than 30% hree ponds oropan  irea,pervious lrails  comparable
comprised of stream channels  harbacaous and canopycover.  waterareas (<10  recantly seaded conditions
watiands (regardiess of shrub layers ora IMreesare  and stabilized, or
ificati ition} and intai present tee  other comparable
lacustrine resources = 10 acias are understory stratum (dbh > 3 condition
scored as oplimal inches) present,
with less than 30%
tree canopy cover
with maintained
undsrstory
Hiah Low Hiah Low Hiah Low
Score 20 19 18 17 16 15 14 3 12 1 10 9 8 7 6 5 4 3 2 1
Condition lhe the above
the % area wilhin each condition
Enler the % in decimal in lhe blocks below the sums of %
Condition Categor: S\, apd Vonr Sida Sub-Indax
% Ripanan Area: 490 1V
Right Side Score: 12 T 0, é o
Tolal Sub-score
Condition Categor:
ug r Z
Left Side Scoro 13 2- 0.6

Total Sub-score:

ZOl Blocks

Comments:

[\!o‘\ W\O\()?eA
by femA ™~
msscS;J loo’

_me esoh },,mk,

;Low C\&V\‘l‘L
heeb  cover,
64,.1))«(.1,«1) N
Zo

bsic

100

Side Sub-Index =
SUM(%Areas*Scores)/20

cl

0.6}

Cl = (Left Side CI +
Right Side CI)2

4. INSTREAM HABITAT: Varied substrate sizes, waler velocity and depths, woody and leafy debris, stable substrate, low embededness, shade, undercut banks, fool mats, SAV, macrophyles, emergent

vegetalion, riffle-pool complexes, stable features

Condition Cateqory

Optimal

Physical Elements that enhance a

Suboptimal

Physical Elements that enhance a

Marginal

Poor

Comments: \ﬂ+ﬂfmt H&lﬂ‘l’

No+ A‘)P\\CAHL

Instream  Steam's abilty o supportaquatic  stream’s abilty to support aquatic strgam s abilty 1o suppor aquatic steam s abilty o support aquatic
_ organismes are prasart in graaler  organisms are presentin grealer than or arganisms are presantin greater han o1 organisms are prasent in less tran 10%
Habitat/  anorequalto 50% of the reach  equal to 30% and less than50% of the equal lo 10% and less than 30% of the  of the reach Conditions ara genarally
Available raach Conditions are mostly desirable reach Conditions are generally sutable unsitable for colonization by epifaunal
¢ colonization by a diverse and for partial colonizalion by a pifaunat ? _\ \ g
over abundant epifaunal ity and bya diverse and and/or fish communitias rgtoco Pm f3<_
abundant epifaunal community
spifaunal colanization andior fish
covar C|
Cl =(Score)/20
Score 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 NA
5. CHANNEL ALTERATION: stream crossings, riprap, concrete, gabions, or concrete blocks, of spoil piles elc
Comments:
Mi Moc irate
Minor High; Less Moderate High: ~ Maderals Low:
thanorequallo  Greatertan20%  Greater than 40%  Grealer than 60% ‘P i} G
20% of the stream  and lessthanor  andless thanor  and less than or 0f Yta= 2
reach is disrupted equal equallo 60%af  equal lo 80% of
by any of the stream reachis  reach s disrupted  reach s disrupted ne
chamnel allerations  disrupted by any of the by any of the chennc ‘ Y
listed above the channiel  channel alterations  chanrel alterations
Alleraionor  alterations listed  listed above Ifthe listed in the \ 4
channelization Alteration  stream has been parameter Olon 6 S\a e
present, usually i jzed, norma  guidelines 1f the
adjacentto present, wually  stable steam  stream has been
Channel stuctures, (swchas  adjacentto meander pattem  channelizad noma . B iz,, A
Alteration above are oridge abutments o1 has notracovered  stablo stream oo an 80% of r9uch 1 dsnupled gont -
culvarts); evidence abutments meanderpatem Y 2
of past alteration, has not racoverad ) -
e, channelization) shorad with gabion, riprap or concrete (\/\ a \\o 'N L,,
may be prasent, bu e
straam patlem and be present,
smbiity have  stream paltern and W/ n v ng
recovered; racent stability have
alterationis not  recovered; recert {v cegd
prosent. alteration is not !
presant /
High /Low High Low Cl
Cl = (Score)/20
Score 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 .o
RCI

NOTE: The Cls and RCI should be rounded to 2 decimal places.

General Comments:

RCI = (Sum of all
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Form 1 Riverine Assessment Form

Riverine Assessment Form 1

Pennsylvania Riverine Condition Level 2 Rapid Assessment Protocol Version 1.0

\N Ve
g
Cvet syt meonor

channels showvery
wvidening and kitle orno evidence of
active erosion or unprofected banks ]

Channel Stbility: Visua
indicalors of this stab#ly include 1))
vegetative surface protection or
natural rock stabilty presert aiong
grealer than 80% of he banks; 2)
stable pont bars and bankfull
benches may be present. 3) mid-
channe! bars and fransverse bars
are rare and if transient sediment
depostion is present, & coversiess.
than or equal to 10% ofthe siream
botom

Ac tve F loodpiain Connection:
The channel has access to the
actwve floodpiain or has. fully
developed vade bankfull benches.

N v

[Channel Geometry: These channels
are sightly inceed and contan a few
are as of active erosion or unprote ded
jbanks.

[Channel Sability: Visual indicators of
this siight instabiity include: 1)

ve getative surface protecton or natural
rock stabilily present along greater than

de positional features such as poirt bars.
(and bankful benches ere Bely present
3) firansiert sediment is present it
affects or bunes greater than 10% and
less or equai to 40% ofthe stream
botiom

|Active F loodpiain Connection: The
stream has access to bankfuil benches,
or ne wly developed floodplains along
[portions ofthe reach

160 % and less than 80% o 1 both banks, 2

Yoii

'Channel G eomatry: These channels are ofien ncised or
thew Course has been widened, but Io alesser degree than
the Severe and P oor channe conditions.

'Channel Stability: Visual indicators of a marpnal stream
include: 1) e sional scars present along gre ster than 40%
and jess than or equal 1o 60% of both banks, 2) vegetative
surface protection may be present slong greater than 40 and
less than or equal to 60% of the banks; 3) the sream banks
may consistof so me vertical or ek points

i For use i» inteaniinat or m—m mie e,

Project # Project Name Locality Date | Ch 93 Classification AAId Length

Renlowo Enele CTR. {enceo PA [10]?]) e bod
Latitude Longitude ’ [FGM Level 1 Channel Classification
____Evaluator(s) Stream Nam ¢ and Inform ation o ]'lﬂ_t sup ,F‘A Iﬂ'\'(fﬁ\\um*—
Ar\'\omo Fedecien 15-b —l drﬂnku
1. Channel Condilion” Asssss Bs cues saclienef S sheamand cmdians
Condition Category
Optim al Suboptimal Marginal Poor Severe
S —ly et

B |

[Channet Geometry: These channels
jare over-videned of are mcised.
[These channels are vertically andior
lsterally unsiabie and are more ikefy 0
widen rather han ncise fusther

[Channel Sbdity: Visual indicators
jof over-widening and inasion incluse:
1) both banks are near vertical with

associsted wth head cuts, 4) portions o f the bankdl channel
may stil wden whie some porfions are beg nning to namow,
5) 'y and ransient covers greater
than 40 and lmﬂunorequalb semom- natwral stream
bed orbotiem However, streams that have degraded
channel profiie s which are recovering will exhitt different
chamcterstics, including 1) presence ofcepostional

fe stures such as pontbars, mid-channel bars, transverse bars|
and bank fll be nches may be forming or present: 2) channels
have aV shape, 2) vegetative surface protection is p

modemie root dephs; 2)

banks; 2} wegetative surface potection
is greater han 20 and less than or
equal to 40%o01 both banks and is
msufficient to prevent significant

natural stream bed or bottom (pools.
nffes;

greate rthan 40% of he banks but evidence of instab ity can

eTosional scars present on greater than
[E0 and less than or equal to 30% ofthe

erosion fom continuing: 4) greater than|
EC and iess than or equal to 30% ofthe|

Channel Geometry: Severe
channels are deeply incised (or
excavaled) with vertical and/or
lateral nstabilly and wal ikely
continue 1o iIncise or widen.

Channel Sbility: vaus!
indicatons of s deeply incised
stream ndude 1) he streambed
elevation is belowthe sverage
Tooting depth, 2) both banks are
vertical or undercut; 3) vegetatve:
Surface protection present on less
than 20% of the banks and is not
preventing erosion fom codtinuing;
4) bank sicughing present; S)
erpsnngl scars or mwbanks
presernt on gre sles than 30% of the
banks; 5) greater than 80% ofthe

be observed in unve getaled reas.

Active Flcodplain Connection: Margnal streams have no
connectidn to the acive % odplain

full benches are absent.

streams are not

by natural streambed or bottom (pools
often covered by
sz=d matenais S Son. 7 ) Hultiple
features such as point bars and bank | thread channels andior

mfwm Poor

subemanean fowmay be pre sent in|
certan apgradng chamels.

\ TR i‘&'&""’m&':m”
Score 2 19 18 47| 16 1§ 14 13 iz ___11 : 19 9 8 X [ ] § |4 3 2 1
e V‘r« Q,'hs.uow ,_/&1 ) QAR Y s : . s ek Ci*v(wn SN ;&40’ s
Seen as  hanlk &’,v Aeyadum 2ad 11 ood e that e ‘@un*

\J/ ?evfe.nf\\u\ PN

J&

mofe

oe (:f 2 0

O e

/ey, C1=(Scoreym

Ci

0.5¢]

Z RIPARWMN VEGETATION: Ascess e floadpthin alang the exfire SAR (Visual estivtes of eal coverage Iumaesial phutos with fiekd vesiicalion accegtatis)

Condition Category Comments:
Optimal ] Marginal Poor
Mgh Subsplonat | Low Subopmat | Mighilargnet | Low Swginet gh Poar: LowPess
[N Ripasian ame Riperian .5 Ripasion wea Ripmiss asme Ripadn sz '}5070 w U+\‘
ofstwednian | ofatve siulm | of 1 oflsuss, mousd, impesioss Q
(@b >3inches) | (@A>3iachen) | domme
oo v, i e, = dpasion [soem, mde, Gennted T\t,h&" o ’M’Nﬂ
oesiariien or | elbers sheb lnyer swhos, pw
aftee shuiam prscet (Gameter gt | *T00 0% and | equaits W%and | ratmesimin | sadtvowiniun, | gmmdpesiwe, | cmps, adive led
Riparian | pmestheigtt (408 > 3 inchen) wit | 98 Them 0% tus | s San 0% tme | (008> 3inches) pr—— ‘,-....
orsinrfian orequd b 60% e | CHOPYCower snd ( amopy cover wilha| prescat wik s | prodaciion, amd EoBmeEiaied
Vegetation Cmopy Cowes, Avsancompanedof| CoNining bolh Senl0%e | pemdacropes (wes, o *hn
(Floodplain) | " smem clamets, wimss s n‘“-:._ ;‘-.-‘.. F’
i weien @453 | oae ’f-jk
T inches) prosent,
wlh besfhem 0%
e cmopy covar
w melained
High Low High Low High Low
Score 20 19 18 17 16|16 14 13 12 11 10 9 8 7 6 5 4 3 2 1
1_Identify Condition Category areas along the floodplain usingthe descriptors above
2._Estimate the % area within each conaition category. 2
3. Enter the % Riparian Area In in decimal form(0.00) and Score for each category in the biocks below. Ensura the sumof the % Riparian Area Blocks aqual 100
Condition C stegory| gt Sy Suris-bncem
XRpimAnc| o ¢ 2 Side Sub-index =
mpe st | som § B! 0.35| stmrtirms'scormizo
|Vl Sub-acom: i
Condition Calegory|
ahpuimsmn| 23 15 0 .3{ Cl=LeR Side C1 + 2
Lenside | sem 1 1Y mogmsdecnz | 0,3
[Valinl Sulb-wcom:
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Riverine Assessment Form 1 Page 2

3. RIPARIAN ZONE OF INFLUENCE:

Assess land cover along both sides, 100 feet from edge of floodplain into the upland along the entire AA. (rough measurements of length & width may be

acceptable)
Condition Category Comments:
Optimal Suboptimal Marginal Poor
High Low High [® High Poor: Low Poor:
Riparian ZO! area | Riparian ZO| area | Riparian ZOl area | Riparian ZO! area | Riparian ZOl area | Riparian ZOl area
b ists bon consists jon consists b ists ion consists consists of
ofatree stratum | of atree statum | of non-maintained, | of non-maintained, | of lawns, mowed, impervious.
(dbh > 3 inches) (dbh >3 inches) | dense denee intai mine spoill
present, with present, with vegetation with | vegetation, riparian |areas, nurseries. no{ lands, denuded
Riparian ZO! area vegetation greater than or greater thanor | either a shrub layer | areas lacking shrub |till cropland; actively| surfaces, ow
consists of a tree stratum present | equal to 30% and | equalto 30% and | ora tree stratum and tree stratum, grazed pasture, | crops, active feed
(dismeter atbreast height (dbh) > 3 [ less than 60% tree | less than 60% tree | (dbh > 3inches) areasof hay | sparsely vegetated | lots, impervious
inches) with greater than or equal to | canopy cover and |canopy cover witha| present, withless | production, and non-maintained trails, or other
Riparian ZOI| 80% tree canopy cover. Areas |  containing both maintained than 30% tree ponds oropen  [area, pervious trails,|  comparable
compnsed of stream channels, and Py water areas (< 10 | recently seeded conditions.
wetiands (regardiess of shrub layers ora acres). If trees are | and stabilized, or -
classification or condition) and non-maintained |present. tree other comparable
lacustrine 2 10 acres are stratum (dbh >3 condition,
scored as optimal. inches) present,
with less than 30%
tree canopy cover
with maintained
understory.
High Low High Low High Low
Score 20 19 18 17 16| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1

Identify Condition Category areas along the floodplain using the descriptors above.

2. Estimate the % area within each condition category

3. Enter the % Riparian Area in decimal form (0.00) and Score for eacl

h category in the blocks below.

Ensure the sums of % Riparian ZOI Blocks equal 100

Condition Category]| Side Sub-index
%RipaanAea| G <85 Side Sub-Index =
Right Side Score "] I 0 : 3;‘ SUM(%Areas*Scores)/20
Total Sub-score.
Condition Category| 3
% Ripanan Area. | RS Y Cl
LeftSide | Score T 0.3 CI = (Left Side CI +
P p— 1 5 Right Side CIy2 0, ;5

4. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths, woody and leafy debris, stable substrate, low embededness, shade, undercut banks, root mats, SAV, macrophytes, emergent
vegetation, riffle-pool complexes, stable features.

Condition Category Comments:
Optimal Suboptimal Marginal Poor
Physical Elements that enhance a Physical Elements that enhance a Physical Elements that anhance a Physical Elements that enhance a N A{
Instream stream'’s ability to support aquatc stream’s ability to support aquatic stream's ability to support aquabc stream'’s ability to support aquatic
organisms are present in greater | organisms are present in greater than or | organisms are present in greater than cr | organisms are present in less than 10%
Habitat/ | tan orequai to 50% of the reach | squal to 30% and less than 50% of the | equal to 10% andi less than 30% of the | of the reach Conditions are generally
Available Substrate is favorable for reach. Conditions are mostly desirable | reach Conditions are generally sutabie | unsutable for colonization by epifaunal ‘ .‘l - -x
c colonization by a diverse and and are generally suitable for full for partal coionizaton Fy epifaunal and/or fish communibes the reach. W € vt
over abundant epifaunal ,and bya y diverse and andlor fish communies, "
there are many suttable areas for abundant epifaunal community.
epifaunal colonization and/or fish
cover cl
Cl =(Score)20
Score 20 19 18 17 16|15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 ( ¥
5. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or blocks, g of ch: X . spoil piles, etc
Condition Category Comments:
Negligible Minor Moderate Severe
Minor High: Less Minor Low: Moderate High: | Moderate Low:
than or equal to Greater than 20% | Greater than 40% | Greater than 60%
20% of the stream | and less than or and less than or and less than or
reach is disrupted | equal to 40% of the | equal to 60% of equal to 80% of
by any of the stream reachis | reach is disrupted | reach is disrupted Q
channel alterations | disrupted by any of by any of the by any of the 3 S ‘ ﬂ') ‘V\
listed above the channel channel alteratons | channel alterations
Alteraton or alterations listed | listed above. If the listed in the
channelization |above. Alteration or| stream has been parameter ‘L
present, usually i nomal If the e s
adjacent to present, usually stable stream stream has been
Channel structures, (suchas|  adjacentto meander pattem |channelized, nomal .
Alteration |Cranne! aherations isted above are [bridge abutments or| stuctures, (such as | hes notrecovered. |  stable stream | G"ater than 80% of reach is disrupted .\_
absentinthe SAR. The stream has | culverts); evidence [brdge abutments or meander patiem [ Y 3y of the channel alterations isted WYy an
unaltered pattem or has nomalized | of pastalteration, | culverts); evidence has not recovered, | 300ve. Greater than 80% of banks
(i.0., channelizaton)| of past alteration, shored with gabion, niprap, or concrete
may be present, but| (i.e., channelization) + v~
stream pattem and |may be present, but] 5 - P S
stability have stream pattern and
recovered; recent stability have b
alterationis not | recovered; recent (5] 5{ v \/C,
present. alteration is not
present.
High Low High Low Cl
Y Cl = (Score)/20
Score 20 19 18 17 /{6 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 (4
1>

RIVERINE CONDITION INDEX (RCI)

RCI

NOTE: The Cls and RCI should be rounded to 2 decimal places.

.51

General Comments:

RCI = (Sum of all Crsyy ¥

0,66 + 0.25 + 0.3§ + 0.9

L‘

310-2137-003 / September 9, 2016 / Page 29




Form 1 Riverine Assessment Form
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Riverine Assessment Form 1

Pennsylvania Riverine Condition Level 2 Rapid Assessment Protocol Version 1.0

oo Fede v,

\1s- 8

L sles Fer wse in insemitinnt or paresninl wnisscourses with dninage assas < 2,000 squars smils drinags sress. el :
_Project# | ___ ProjectName [Locality ‘ Date Ch 93 Classification | AAId | Length
: Reviove Eanera, (X V(no\)o PA lo’? "6
Latitude Longitude 4 FGM Lavel 1 Channel Classification e
Evaluator(s) Stream Nam e and Inform ation M= Seep ded ntereniMent

sXceam/ dwunbc.

N

Channel Geometry: These

o o

|Channel Geometry: These channeis

-y

Channel Geometry: These channels are ofien ncised or

benches may be present, 3)md-
channe! bars and fransverse bars
are rare and iftransient sediment
deposttion is present, it Covers iess
than or equal to 10% ofthe stream
botom;

channels showvery littie incision or Jare shghtly incised and containa few therr course has been widened, but 1o alesser degree than
widening and lille 0r no ewdence of lare as of active erosion or unprotected  |the Severe and P oor channel conditions.
achive erpsion or unprofected banks Jbanks.
Channel S@ability: Visual indicators of a mamginal stream
Channel Stability: Visual IChannel Sability: Visusl ndicstors of |include 1) emsional scars present along gre ster than 40%
of this stabiity inciude: 1)|this slight instabilty indlude: 1) and less than or equal to 60% of beth banks, 2) vege lative
surface or surface p natural [surface protection may be present siong greater than 40 and
natural rock stabilty present along  frock present along greater than |less than or equal to 60% of the banks 3) the stream banks.
greater than 60%of he banks 2) |60 % and less than 80% o fboth banks, 2){ may consist o f some vertical or undercut banks or ick points.
stable point bars and bankfull [depositional features such as point bars |associsted wth head culs; 4) portions of the bankiull channe!

1. Channell CondMon: Asses: Be cusssaren ol Be Soamarnd cundiiess
Condition Category
Optim al Suboptim al Marginal Poor Severe
e & {
N/ .

T

[Channel Geomesy: These chamnels
are o ver-widened or are mcsed.
[These channels ave verticaly andior
lateralty unsiable and are more bkely o
viden rather than incise further

[Channel Smbility: Visual indicators
jof over-videning and inasion include:
1) both banks are near vertical vath
shallowto moderate root dephs; 2)

Chennel Geometry: Severe
channels are deeply incised (or
excavaled) with vertical and/or
Interal instability and wil fikely
conlinue to incise or widen.

Channe! Sability: visusl
indications of a Seeply incised
stream indude 1) he streambed
cievalion is belowihe average

and bankfull benches are ikely present,
3) if transient sediment is present, it
affects or buries grester than 10% and
less or equai 10 40% ofthe stream
botiom

may stil viden whie some porions are begmmng to narrow;
S) temporasy and ransient covers grester
than 40 and less than orequal is 50%of the natural stream
bed or boftom  However, atresms that have degraded
channel pro fle s which ars recoverng will exhibat diferent
chamcienstics, mciuding. 1) presence of depostional

fe atures such as point bars, mid-channei bars, transverse barsy

Ac§ve Floodpiain Connection: The

mmmm«mw’mmu

deptn; 2) both banks are
vertical or undercut; 3) vegeintive

tanks; 3} veg surface p surface present on jess
is greater han 20 and less than or than 20% of the banks and is not
lequal to 40%o0fboth banks and is preventing ersion from
insufficient to prevent significant 4) bank sloughing present; S)
jerosion fom 4) greater al scars or

|50 and less than or equal to 80% of the|

| present oa greater than 80% of the

Active Floodpiain Connection:  |stream has access to bankfull benches. |and bank full benches may be forming or present: 2) channeis |natural stream bed or bottom ipoocls | banks; §) greater than 80% ofthe
The channel has accessto the lor ne vy developed floodplains along have a\/shape, 3} vegetatne surace protection is present onfand nffies) is covered by substantiai | natuml steambed or bottom (poois
active foodpiain or has fully portions ofthe reach greater than 4 0% of he tanks but eidence of instab dity can ion, o flen unifo and riffies) i covered by ¥
developed wide bankfull benches. be obsered in umve getaled areas sized S) o, 7 Multiple
features such 25 point bars and bank  |thread chamels andlor
Actve Finodpiain Connecdon: Margnal streams have no | full benches are absent |subteranean fowmay be present in)
connection to e acive footpian certain sggrading channels.
|Actve Floodpiain Connection: P ocr]
streams are not connected to the active| Ac Sve Ficodplain Connecsion:
Severe streams are notconnected
o the active focdplain
Score 2 19 18 17| 16 1§ 14 13 12 11 9 3 7 [ 5|4 3 2 1
Comm ents: ¥ 3 o’ ; : ‘{ F
4 \ 3
Nery  Shallow () deng)  chimnae gomeNymes AlLVIUEC / undelined
N SLC*“""’ 5 LK&%L‘ “Ef“,“'\ DD NS B b 2%y / (j,’n f,'a__“fw‘i_; w( o ‘)Q‘QA\’\\&\
} Q 1ALy o ) ci
9 ore L 3 \n(j V\.\-u VWAL Fraa & Sl o e, Cl = (Score)f20
0.5
2_RIPARIAN VEGETA TION: Assess e e enlire SAR estimates of areal fenaesial wilth fiskd vesiicaion
Condition Category Com m ants:
Optimal Suboptimal Marginal Poor
High Subspsnat | Low Suboplmat: |  iigh Merginet: Lowr Marwined: Vigh Poer: LowPeos:
Ripatimacres Riparam ama Ripwian ama Ripadien sva Ripmian asve Ripssian asve
Cnemil cominis of
ofsimesiniun | ofaive simimm | ofsce i ofiswm, mowsd, imperdoee
(@h>3nches) | (Gb>3inches) | deame demme
,.:.': ﬂ: olikar ﬁ-
or or a lnyer | aman lnching slseb | ouplmd; aclielyl swimes oW
e et e | oot % amt | equeits 3and | “oratme sindun | andus simtm, | gmamd pestws, | CopR, acive Bad
Riparian | wetiogt inst > ot |comcpy o oot i s | oot ot | et | ‘i ot
camopy cover wiha ort
Vegetation ‘guderiias or equil b 60% bwe Aaiiae Samdsarced - |t
(Floodphin) ‘simem chamels, wilnds camopy (<10 | wosnllyseeded condiiomm.
sl yRrs of & acms). Ifiees oo | and winhitmd, or
(rogaxd w of cemniicalion or poossst, we prp——
2 hmiun (@b > 3 coadiion
ache <) pessad,
wilh bns fhan 0%
e cmopy cover’
‘wilh cnaisinined
P
5 High Yow | High Low High Low
Score 20 19 18 17 16| 156 14 13ﬁ2/|1 10 9 8 7 6 § 4 3 2 1
{ 7
1_1dentify Condition Category areas along the floodplain usingthe descriptare4bove.
|2_Estimate the % area within each condtion category
3 _Enter the % Riparian Area in in decimal form(0.00) and Score for each category in the blocks below. Ensura the sumof the % Riparian Area Blocks equal 100
Condiion Category| Sids Seb-lndex
% Ripasin Ama: Side Swb-index =
[Viotel Sub-acomc 8
Condition C ategory|
% Ripasian Avcac [~ ]
Letsde | som (. | St saa
[Tolnl Sub-wcom: i Right Side C1) 0" Q
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Riverine Assessment Form 1 Page 2

3. RIPARIAN ZONE OF INFLUENCE:
[acceptable)

Assess land cover along both sides, 100 feet from edge of floodpiain into the upland along the entire AA. (rough measurements of length & width may be

Condition Category Comments:
Optimal Sub ] Poor
High Low High Low High Poor: Low Poor:
Riparian ZOl area | Riparian ZO| area | Riparian ZOl area | Riparian ZOl area | Riparian ZOl area Rlplmn»ZOI area
i ion consists consists consists ion consists consists of
ofatree stratum | of atree stratum | of non-maintained, | of non-maintained, | of lawns, mowed, impervious
(dbh > 3inches) (dbh >3 inches) | dense dense and i mine spoil
present, with present, with vegetation with | vegetation, riparian |areas, nurseries; no{ lands, denuded
Riparian ZO| area vegetation greater than or greater thanor | either a shrub layer | areas lacking shrub |till cropland; actively| wrbou row
consists of a tree stratum present | equal to 30% and | equalto 30% and | ora tree statum | and tree stratum, | grazed pasture, | crops, :cw._fud
(diameter at breast height (dbh) > 3 | less than 60% tree | less than 60% tree | (dbh > 3 inches) areas of hay sparsely vegetated leu: impervious
inches) with greater than or equal to | canopy cover and |canopy cover witha| present, with less. production, and non-maintained trails, or other
Riparian ZOI| 60% tree canopy cover. Areas | containing both maintained than 30% tree ponds oropen |ares, pervious trails,|  comparable
comprised of stream channels, herbaceous and understory. canopy cover. ‘water areas (<10 | recently rodld conditions.
‘wetlands (regardiess of shrub layers ora acres). |f trees are | and stabilized, or
or i and i present, tree other comparable
lacustrine resources 2 10 acres are understory. stratum (dbh >3 condition.
scored as optimal. inches) present,
with less than 30%
free canopy cover
with maintained
understory.
High w High Low High Low
Score 20 19 18 17 16|15 14 13 2 /11 10 9 8 7 6 5 4 3 2 1

1. Identify Condition Category areas along the floodplain using the doscrlm‘[s«lfove

2. Estimate the %

area within each condition category.

3. Enter the % Riparian Area in decimal form (0.00)

and Score for eacl

h category in the blocks below.

Ensure the sums of % Riparian ZOI Blocks equal 100

Condition Category] Side Sub-index
%RipananArea:| /0O Side Sub-Index =
Right Side |  scow /A% Y. £ SUM(%Areas*Scores)/20
Total Sub-score:
Conditon Category]
% Ripanan Area | 7 © O ]
R = 0.4 | ©=(etsidecis
T Right Side CIy2 0.4

vegetation, niffle-pool complexes, stable features

4. INSTREAM HABITAT : Vaned substrate sizes, water velocity and depths, woody and leafy debns, stable substrate, low embededness, shade, undercut bai

nks, root mats, SAV, macrophytes, emergent

05+ ocb {—0.8

l..f

Condition Category Comments:
Optimal Suboptimal Marginal Poor
Physical Elements that enhance a Physical Elements that enhance a Physical Elements that enhance a Physical Elernents that enhance a M A
Instream stream's ability to support aquatic stream’s ability to support aquatic stream’s ability to support aquatic stream’s ability to support aquatic
organisms are present in greater | organisms are present in greater than or | organisms are presentin greater than or | organisms are prasent in less than 10%
Habitat/ | than or equal 1o 50% of the reach. | equal 1o 30% and less than 50% of the equal to 10% and less than 30% of the | of the reach. Conditions are generally _L H _‘
Available Substrate is favorable for reach. Conditions are mostly desirable | reach Conditions are generally sutabie | unsutable for colonization by epifaunal VATCA v T Can
c colonization by a diverse and and are generally suitable for full for partal colonization by epifaunal and/or fish communities. the reach
over abundant epifaunal and bya diverse and and/or fish communities.
there are many suitable areas for abundant epifaunal community
epifaunal colonizaton andlor fish
cover. cl
Cl =(Score)/20
Score 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ( v
5. CHANNEL ALTERATION: stream crossings, riprap, ., gabions, or te blocks, htening of spoil piles, etc
Condition Category Comments:
N Minor Mod. Severe
Minor High: Less Minor Low: Moderate High: | Moderate Low:
than or equal to Greater than 20% | Greater than 40% | Greater than 60%
20% of the stream | and less than or and less than or and less than or Lo \
reach is disrupted | equal to 40% of the| equal to 60% of equal to 80% of 3 5 n 3
by any of the stream reachis | reach is disrupted | reach s disrupted
channel alterations | disrupted by any of by any of the by any of the d
listed above the channel channel alterations | channel alterations { n weo 5
Altsration or alterations listed | listed above. If the listed in the
channelization |above Alteration or| stream has been parametsr )\
present, usually nomal| If the x
adpcent to present, usually stable stream stream has been ( r U ’ an
Channel stuctwres, (suchas|  adjacentto meander pattem |channelized. normal ?
Alteration Channel alterations listed above are [bridge abutments or| structures, (such as| has not recovered stable stream Greater than 80% of reach s disrupted
absentin the SAR. The stream has | cuiverts); evidence |bridige abutments of meander pattem | ©Y 8nY of the channel alterations listed S‘(’ umps
pattem or has. i of . | culverts); evidence has not recovered. shois; Crsster han 80% of banks
(6., channelization)| of past alteration, shored with gabion, niprap, or concrete.
may be present, but|(i.e., channelization) o b Hev v
stream pattem and |may be present, but]
stability have stream pattemn and
recovered; recent stability have
alteration is not | recovered; recent
present. alteration is not
present.
High Low High Low i
Score |20 19 18 17 Aef 15 14 13 12 11| 10 o 8 7 6 |5 4 3 2 3 Cl = (Scorey20 0.9
|
RIVERINE CONDITION INDEX (RCI) RCI
NOTE: The Cls and RCI should be rounded to 2 decimal places. | RCI = (Sum of all sy &/ 0.6
General Comments:
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KETTLE CREEK ASSESSMENT FORM









AQUATIC RESOURCE FUNCTION WORKSHEETS



Aquatic Resource Function Worksheet 1

Compensation Requirement Determination
Version 1.0

Project Name:

Resource Identifier:

RENOVO WBSR
Resource | Function Area of Project Resource Resource Compensation
Tvoe Grou Impact (A, in |Effect Factor| Value Factor | Condition Value | Requirement
o 2 0.00 acres) (Pe) (Rv) C) (credits 0.00)
HYD1 0.25 0.0 2.5 0.45 0.00
Streams BGC1 0.25 0.0 25 0.45 0.00
and/or
Floodplains HAB1 0.25 3.0 2.5 0.45 0.84
REC1 - RS 0.25 3.0 2.5 0.45 0.84
HYD2 0.00 0 0 0.00 0.00
Wetlands BGC2 0.00 0 0 0.00 0.00
HAB2 0.00 0 0 0.00 0.00
Reservoirs HAB3 0.00 0 0 0.00 0.00
and Large
Rivers REC2 0.00 0 0 0.00 0.00

822.3 Sq Ft. of Permanent Impact to the WBSR and 9,959.7 Sq Ft. of temporary impact to the
WBSR. Both permanent and temporary included in the 0.25 acres of Area of Impact.
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Aquatic Resource Function Worksheet 2
Proposed Compensation Valuation

Version 1.0
Project Name: Site Identifier:
Kettle Creek Kettle Creek
. Area of Compensation Resource Resogrce Proposeq
Resource | Function . . Condition Compensation
Project (A, in| Value Factor | Value Factor : . _
Type Group G C) Ry Differential Value (credits
gz v v value (C) 0.00)
HYD1 0.00 0 0 0.00 0.00
Streams BGC1 0.00 0 0 0.00 0.00
and/or
Floodplains HAB1 6.71 1.0 3.0 0.31 6.24
REC1 - RS 0.00 0 0 0.00 0.00
HYD2 0.00 0 0 0.00 0.00
Wetlands BGC2 0.00 0 0 0.00 0.00
HAB2 0.00 0 0 0.00 0.00
Reservoirs HAB3 0.00 0 0 0.00 0.00
and Large
Rivers REC2 0.00 0 0 0.00 0.00

Kettle Creek is a Chapter 93 designated use EV water Resource Value of 1.0

Only HABI included in restoration Compensation Value of 1.0
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