APPLICATION FOR OHIO EPA
SECTION 401 WATER QUALITY CERTIFICATION

Effective October 1, 1996
Revised August, 1998

This application must be completed whenever a proposed activity requires an individual Clean Water Act Section 401 Water Quality
Certification (Section 401 certification) from Ohio EPA. A Section 401 certification from the State is required to obtain a federal Clean
Water Act Section 404 permit from the U.S. Army Corps Engineers, or any other federal permits or licenses for projects that will result in a
discharge of dredged or fill material to any waters of the State. To determine whether you need to submit this application to Ohio EPA,
contact the U.S. Army Corps of Engineers District Office with jurisdiction over your project, or other federal agencies reviewing your
application for a federal permit to discharge dredged or fill material to waters of the State, or an Ohio EPA Section 401 Coordinator at (614)
644-2001.

The Ohio EPA Section 401 Water Quality Certification Program is authorized by Section 401 of the Clean Water Act (33 U.S.C. 1251) and
the Ohio Revised Code Section 6111.03(P). Ohio Administrative Code (OAC) Chapter 3745-32 outlines the application process and criteria
for decision by the Director of Ohio EPA. In order for Ohio EPA to issue a Section 401 certification, the project must comply with Ohio's
Water Quality Standards (OAC 3745-1) and not potentially result in an adverse long-term or short-term impact on water quality. Included in
the Water Quality Standards is the Antidegradation Rule (OAC Rule 3745-1-05), effective October 1, 1996, revised October, 1997 and May,
1998. The Rule includes additional application requirements and public participation procedures. Because there is a lowering of water
quality associated with every project being reviewed for Section 401 certification, every Section 401 certification applicant must
provide the information required in Part 10 (pages 3 and 4) of this application. In addition, applications for projects that will result in
discharges of dredged or fill material to wetlands must include a wetland delineation report approved by the Corps of Engineers, a wetland
assessment with a proposed assignment of wetland category (ies), official documentation on evaiuation of the wetland for threatened or
endangered species, and appropriate avoidance, minimization, and mitigation as prescribed in OAC 3745-1-50 to 3745-1-54. Ohio EPA will
evaluate the applicant's proposed wetland category assignment and make the final assignment.

Information provided with the application will be used to evaluate the project for certification and is a matter of public record. If the Director
determines that the application lacks information necessary to determine whether the applicant has demonstrated the criteria set forth in OAC
Rule 3745-32-05(A) and OAC Chapter 3745-1, Ohio EPA will inform the applicant in writing of the additional information that must be
submiited. The application will not be accepted until the application is considered complete by the Section 401 Coordinator. An Ohio EPA
Section 401 Coordinator will inform you in writing when your application is determined to be complete.

Please submit the following to "Section 401 Supervisor, Ohio EPA/DSW, P.O. Box 1049, Columbus, Ohio 43216-1049:

«  Four (4) sets of the completed application form, including the location of the project (preferably on a USGS quadrangle) and 8-1/2 x 11"
scaled plan drawings and sections.

*+  One (1) set of original scaled plan drawings and cross-sections (or good reproducible copies).

(See Application Primer for detailed instructions)

1. The federal permitting agency has determined this project: (check appropriate box and fill in blanks)

a._X_ requires an individual 404 permit/401 certification- Public Notice # (if known) LRH-2009-318-OHR

b.____ requires a Section 401 certification to be authorized by Nationwide Permit #

¢.____ requires a modified 404 permit/401 certification for original Public Notice #

d.___ requires a federal permit under Jjurisdiction identified by #
e.___ requires a modified federal permit under jurisdiction identified by #

Click to clear all entered information (on all 4 pages of this form) | CLEAR
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2. Application number (to be assigned by Ohio EPA):
3. Name and address of applicant: Telephone number during business hours:
Larry Lang
19371 State Route 60 (740 ) 350-7313 (Residence)
Beverly, Ohio 45715
(740 ) 984-4750 (Office)
2 %
3a. Signature of Applicant: M M Date: O"Z/ 23 } =S
17 7 ?
4. Name, address and fitle of authorized agent:( Telephone number during business hours:
Mark Welch, Pickering Associates
11283 Emerson Avenue (304 ) 4836415 (Residence)
Parkersburg, WV 26104
( 304 ) 464-5305 (Office)
4a. Statement of Authorization: I hereby designate and authorize the above-named agent to act in my behalf in the processing of this permit
application, and to furnish, upop request, supplemental information in support of the application.
Signature of Applicant: %ﬂ% Date: 03/23 ) I3
5. Location on land where activity e:éés or is pmp%d. Indicate coordinates of a fixed reference point at the impact site (if known) and the
coordinate system and datum used.
Address:
North of the intersection of State Route 7 & County House Lane (approximate coordinates N39-24-15.29, W81-24-45,35)
Street, Road, Route, and Coordinates, or other descriptive location
Ohio River Washington Marietta Marietta Ohio 45750
Watershed County Township City State Zip Code
6. Is any portion of the activity for which authorization is sought complete? X __ Yes No
If answer is "yes," give reasons, month and year activity was completed. Indicate the existing work on the drawings.
During Phase | Construction (2009 thru 2012) approximately 450 lineal feet of an unnamed tributary of Duck Creek was
realigned. No order to cease work was issued by the U.S. Army Corps of Engineers. See attached drawings for location of
activity and details.
7. List all approvals or certifications and denials received from other federal, interstate, state or local agencies for any structures,
construction, discharge or other activities described in this application.
Issuing Agency Type of Approval  Identification No. Date of Application Date of Approval Date of Denial
*See attached
sheets
8. DESCRIPTION OF THE ACTIVITY (fill in information in the following four blocks - 8a, 8b, 8¢ & 9)
8a. Activity: Describe the Overall Activity:

The First Colony Project is a phased commercial development site, composed of individual lots, public roadways and all
required utilities. Phase | of the development included installation of a box culvert (USACE Nationwide permit no. 29,
LRH-2009-318-OHR), portions of two public roadways, and (7) individual lots, all of which have been completed. Phase Il
of the development proposes the instailation of a second box culvert downstream of the existing culvert, through which the
unnamed tributary of Duck Creek would be re-routed. Approximately 1085 lineal feet of stream would be filled once the
water has been re-routed through the culvert. See attached plans for more details.
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8b.

Purpose: Describe the purpose, need and intended use of the activity:

The purpose of the installation of the second box culvert is to allow for the re-routing of the unnamed tributary of Duck
Creek and the placement of fill in the 1085 lineal feet that will no longer carry water. This re-routing and fill placement will
allow for the remaining portions (extensions of the Phase | portions) of roadway and utilities, as well as, commeercial lots to
be developed.

8c.

Discharge of dredged or fill material: Describe type, quantity of dredged material (in cubic yards), and quantity of fill material (in cubic
yards).

Approximately 1085 lineal feet of Unnamed Tributary of Duck Creek will be filled with typical compacted material (native
soil from a nearby site). The tributary has an average depth and width of 2 feet and 14 feet, respectively. The total amount
of fill material to be placed in within the limits of the OHWM is 1,125 cubic yards.

Waterbody and location of waterbody or upland where activity exists or is proposed, or location in relation to a stream, lake, wetland,
wellhead or water intake (if known). Indicate the distance to, and the name of any receiving stream, if appropriate.

Approximately 1085 lineal feet of an Unnamed Tributary of Duck Creek will be affected by this project. This unnamed
tributary flows easterly and empties into Duck Creek, which then flows southerly and empties into the Chio River. The
tributary meanders through the entire length of the First Colony Development, which lies North of State Route 7 near the
intersection of County House Lane. No wetlands were identified on the development site. See attached drawings and maps
for more details.

10.

To address the requirements of the Antidegradation Rule, your application must include a report evaluating the:
o Preferred Design (your project) and Mitigative Techniques
0 Minimal Degradation Alternative(s) (scaled-down version(s) of your project) and Mitigative Techniques

o Non-Degradation Alternative(s) (project resulting in avoidance of all waters of the state)

At a minimum, item a) below must be completed for the Preferred Design, the Minimal Degradation Alternative(s), and the Non-
Degradation Alternative(s), followed by completion of item b) for each alternative, and so on, until all items have been discussed for
each alternative (see Primer for specific instructions).

10a)  Provide a detailed description of any construction work, fill or other structures to occur or to be placed in or near the surface
water. Identify all substances to be discharged, including the cubic yardage of dredged or fill material to be discharged to the
surface water.

10b)  Describe the magnitude of the proposed lowering of water quality. Include the anticipated impact of the proposed lowering of
water quality on aquatic life and wildlife, including threatened and endangered species (include written comments from Ohio
Department of Natural Resources and U.S. Fish and Wildlife Service), important commercial or recreational sport fish species,
other individual species, and the overall aquatic community structure and function. Include a Corps of Engineers approved
wetland delineation.
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10c)  Include a discussion of the technical feasibility, cost effectiveness, and availability. In addition, the reliability of each alternative
shall be addressed (including potential recurring operational and maintenance difficulties that could lead to increased surface
water degradation.)

10d)  For regional sewage collection and treatment facilities, include a discussion of the technical feasibility, cost effectiveness and
availability, and long-range plans outlined in state or local water quality management planning documents and applicable facility
planning documents.

10e)  To the extent that information is available, list and describe any government and/or privately sponsored conservation projects that
exist or may have been formed to specifically target improvement of water quality or enhancement of recreational opportunities

on the affected water resource.

10f)  Provide an outline of the costs of water pollution controls associated with the proposed activity. This may include the cost of best
management practices to be used during construction and operation of the project.

10g)  Describe any impacts on human health and the overall quality and value of the water resource.

10h)  Describe and provide an estimate of the important social and economic benefits to be realized through this project. Include the
number and types of jobs created and tax revenues generated and a brief discussion on the condition of the local economy.

10i)  Describe and provide an estimate of the important social and economic benefits that may be lost as a result of this project.
Include the effect on commercial and recreational use of the water resource, including effects of lower water quality on
recreation, tourism, aesthetics, or other use and enjoyment by humans.

10} Describe environmental benefits, including water quality, lost and gained as a result of this project. Include the effects on the
aquatic life, wildlife, threatened or endangered species.

10k)  Describe mitigation techniques proposed (except for the Non-Degradation Alternative):
o Describe proposed Wetland Mitigation (see OAC 3745-1-54 and Primer)

o Describe proposed Stream, Lake, Pond Mitigation (see Primer)

11.

Application is hereby made for a Section 401 Water Quality Certification. I certify that I am familiar with the information contained in
this application and, to the best of my knowledge and belief, such information is true, complete and accurate. [ further certify that [
possess the authority to undertake the proposed activities or I am acting as the duly authorized agent of the applicant.

05/o3)ix Zenl A AL
ignaumﬂ\pp%a% Date

Signﬁture of Agent
The application must be signed by the person who desires to undertake the proposed activity (applicant) or it may be signed by a duly
authorized agent if the statement in Block 3 has been filled out and signed.

401\401appl.898
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ADDITIONAL SHEETS TO ACCOMPANY THE
APPLICATION FOR THE OHIO EPA SECTION 401 WATER QUALITY CERTIFICATION FOR:

Larry Lang First Colony Development Phase |l

QUESTION#7

List all approvals or certifications and denials received from other federal, interstate, state, or local agencies for any
structures, construction, discharge or other activities described in this application.

Issuing Azenc Type of Identification Date of Date of Date of
EFRecncy Approval No. Application Approval Denial
404 Nationwide
U.S. Army Corps (Phase | Box LREiezPO0ES.8" 04/10/09 08/11/09 :
OHR
Culvert)
Ohio EPA General 0GC01290*AG 04/16/09 04/16/09 -
. Floodplain
4 -
Washington County Permit (Phase 1) P0904W214B 04/24/09 04/24/09
Land
City of Marietta Development 11-001 07/20/09 D2/02t -
) (REV)
Permit (Phase I)
09/17/09
Ohio EPA PTI (Sewer) 726869 02/28/11 03/10/11 -
(REV)
Permit to Fill
i i 1 11/201 -
City of Marietta (Phase 1) N/A 10/2010 1/2010
404 After the
Fact Permit LRH-2009-318-
S.A 7 12 P i -
U.S. Army Corps (Phase Il Box o 07/25/ ending
Culvert)
Land
City of Marietta Development 12-083 08/28/12 10/03/12 -
Permit (Phase Il)
City of Marietta o N/A 08/28/12 | 10/03/12
¥ (Phase 1)
. Floodplain . .
2/12 P -
Washington County Permit (Phase Il) Not yet assigned 08/02/ ending




QUESTION #10

10a) Provide a detailed description of any construction work, fill or other structures to occur or to be placed in or near
the surface water. Identify all substances to be discharged, including the cubic yardage of dredged or fill material to
be discharged to the surface water.

Preferred Design:

Phase Il of the First Colony Development proposes that a concrete box culvert (10’-5”H x 14’-0”"W x 545’L) would be
installed, along with concrete wingwalls, to allow for re-routing of approximately 1085 lineal feet of an unnamed
tributary of Duck Creek. Once the culvert has been installed, the water from the unnamed tributary would be re-routed
through the culvert, and fill material would be placed in the location of the tributary. Approximately 1,125 cubic yards of
material would be required to fill the 1085 lineal feet of tributary within the limits of the OHWM (approximately 2'D x
14’ W). Fill material will be native soil borrowed from a nearby site. (See Appendix A for detailed plans, cross sections,
and topographic map)

Minimal Degradation Alternative

As an alternative, a shorter box culvert (10’-5”H x 14’-0"W x 110°L) would be installed, along with wing walls. This
shorter box culvert would be installed within the current tributary alignment and would allow a crossing\construction of
a public roadway to tie the development together. Approximately 200 lineal feet of the tributary would be affected.
Minimal disturbance within the tributary would be required to construct the box culvert (approximately 120 cubic yards
of dredged material removed below the OHWM). (See Appendix A for detailed plans, cross sections, and topographic
map)

Non-Degradation Alternative

As a non-degradation alternative, no culvert or re-routing of the stream will occur. The existing site would be filled to a
desired elevation, while preserving the existing tributary within the OHWM for the entire length of the tributary in the
Phase Il portion of the development. There will be no dredged or fill material within the limits of the OHWM of the
tributary. (See Appendix A for detailed plans, cross sections, and topographic map)

10b) Describe the magnitude if the proposed lowering of water quality. Include the anticipated impact of the
proposed lowering of water quality on aquatic life and wildlife, including threatened and endangered species (include
written comments from Ohio Department of Natural Resources and U.S. Fish and Wildlife Service), important
commercial or recreational sport fish species, other individual species, and the overall aquatic community structure
and function. Include Corps of Engineers approved wetland delineation.

Preferred Design

An Unnamed tributary of Duck Creek meanders through the middle of the entire First Colony Development.
Approximately 2,005 lineal feet of tributary are contained within the limits of Phase Il of the development. Once the
tributary leaves the development site, it flows 2,300 feet easterly and empties into Duck Creek. The aquatic life use
designation (per OAC 3745-1) has not been assigned for this unnamed tributary. However, QHEl and HHEI forms for the
unnamed tributary are included in Appendix D. A copy of Public Notice (U.S. Army Corps of Engineers) and comments



from Ohio Department of Natural Resources and Fish and Wildlife Service are included in Appendix B. According to the
comments there were several state and federal endangered species within the range of the project area. However, a
closer analysis of the site and its conditions proved to provide only a possible habitat for the Eastern hellbender (a state
endangered species), the Ohio lamprey (a state endangered fish), and the Eastern spadefoot toad (a state endangered
species). An Eastern spadefoot toad habitat survey (included in Appendix C) was performed per the recommendation of
the ODNR, drawing the conclusion that the project area provided a “low quality” habitat and would not impact the
Eastern spadefoot toad species. To minimize impact to the Ohio lamprey and Eastern helibender, proposed work to be
done within the species habitat will be performed during months in which the ODNR recommends. Site photographs and
an index map are included in Appendix E.

Under the preferred design, approximately 1085 lineal feet of the tributary would be impacted (See Appendix A for
Preferred Design Plan) by installing a 545-foot long concrete box culvert and re-routing the unnamed tributary through
the proposed culvert. Fill would be placed in the flow path area of the original unnamed tributary.

Minimal Degradation Alternative

As an alternative, the shorter box culvert installation would reduce the length of tributary to be impacted to 200 lineal
feet. (See Appendix A for Minimal Degradation Plan) All remaining information regarding streams would be identical to
the preferred design. All measures taken to avoid and minimize impacts with the preferred design, would also apply to
the 200 lineal feet of tributary to be impacted in this design alternative.

Non-Degradation Alternative

As a non-degradation alternative, no box culverts or in-stream work would occur. (See Appendix A for Non-Degradation
Alternative Plan) All remaining information regarding streams would be identical to the preferred design. Proper
sediment and erosion control measures will be installed to prevent impact on water quality.



10c) Include a discussion of the technical feasibility, cost effectiveness, and availability. In addition, the reliability of
each alternative shall be addressed (including potential recurring operational and maintenance difficulties that could
lead to increased surface water degradation.)

Preferred Design

Construction costs for the preferred design are summarized in the following table:

OPINION OF PROBABLE CONSTRUCTION COST
ITEM DESCRIPTION UNIT | QUANTITY| UNITCOST | AMOUNT
624E10000 _ |MOBILIZATION = LS 1 $300000 $3,000 00
623E10000 _ |CONSTRUCTION LAYOUT STAKE LS 1| $4.500.00 $4.500 00
__ SEED MIXTURE, TEMPORARY - LS 1| $1,00000 §1.00000
[ CONTOUR DITCH LS 1] $1.00000 $1.000 00
I DITCH CHECK ~ns e LS 1] $1,500.00 $1,500 00 |
SEED MIXTURE. G-2 - LS 1] $1.500.00 $1.500 00
SEED MIXTURE, L =3 s | 1| $1.500 00 $1.500 00
MULCH, FERTILIZER_LIME. WATER_ETC Same LS 1| $1.500.00 $1.500 00
" 614E11000 | MAINTAINING TRAFFIC FOR TURNING LANE = LS 1| $5.00000 $5,000 00
203E40000 ___|BORROW cY 72000 $10.00] _ $720.000 00
STREET LIGHTING POLES _____ EA 6 $320000]  $19.20000
4 INCH PLASTIC TELEPHONE CONDUIT* LF 1100 $6.00 $6.600 00
B04E31500  |MANHOLE NO_3 (SANITARY ONLY) EA 4| 5350000  $14.00000
604E31500 __ |MANHOLE NO_3 (STORM ONLY) EA 2| $500000] _ $10.000 00
B04EC0RO0____|CATCH BASIN. NO_3A EA 12| $250000] _ $30.000 00
B03E04400 12" HDPE STORM WATER PIPE_TYPE B CONDUIT LF 730 $5000| __ $36.500 00
638EQ1101___|5" PVC WATER PIPE AND FITTINGS LF 1650 $3500| 85775000 |
FIRE HYDRANTS. VALVING, ETC EA 3 8500000 $1500000
5" SEWER CONDUIT_TYPE B (LATERALS) LF 230 $36 00 $8.050 00 |
| 603E01800___ |8 SEWER CONDUIT, TYPE B LF 500 $4000] __ $20.000 00
603E03100___|10" SEWER CONDUIT, TYPE B LF 650 $4500  $29 250 00
4 INCH PE GAS PIPE* LS 1] 54,000 00 $4.000 00
ELECTRICAL CONDUIT, TRENCH, ETC* LS 1| $10.00000] _ $10.000.00
204E50000 _ |GEOTEXTILE FABRIC. TYPE D SY 7500 $150]  $11.25000 |
304E20000 | AGGREGATE BASE COURSE cY 755 $6500]  $49,07500
301E46000 __|ASPHALT CONCRETE BASE COURSE. PG64-22 cY 365 $18000  $85,700 00
446E46050 __|ASPHALT CONCRETE INTERMEDIATE COURSE. TYPE 2 PG64-22 CcY 211 $20000]  $42 20000
44647020 |ASPHALT CONCRETE SURFACE COURSE. TYPE 1_PG54-22 CcY 150 $22000]  $33.000.00
B09E12000 |COMBINATION CURB & GUTTER TYPE 2 LF 3360 $2800]  $94.080 00
B0BE10000 __|CONCRETE WALK_4" SF 9900 5500]  $49.500.00
542 STRIPING (CENTERLINE_STOP LINES. EDGE LINES_ETC) LS 1| $510000] _ $510000
REINFORCED CONCRETE BOX CULVERT CcY — 1010 $50000] 505,000 00

*ITEM WILL NOT BE OWNED BY THE CITY OF MARIETTA
SUBTOTAL 31,855,755 00
10% CONTINGENCY $185,575 50
DESIGN/SURVEYING SERVICES $75,000 00
2.5% GENERAL CONDITIONS $46.400 00
2.5% GC QVERHEAD $46,400 00
5.0% GC PROFIT $92.800 00
TOTAL  $2,301,930.50

Probable economic profits/losses for the preferred design are summarized in the following table:

PREFERRED DESIGN - OPINION OF PROBABLE ECONOMIC PROFITS/LOSSES
DESCRIPTION UNIT QUAN‘I_IIll" UNIT COST AMOUNT

| — __LoTmil | AcRE | 1244 | $400,000.00 | $497,600.00
LOT #12 ACRE 0938 | $400,000.00 | $375,200.00

LOT #13 ACRE 1.035 | $400,000.00 | $414,000.00

LOT H14 ACRE 0.784 $600,000.00 | $470,400.00

LOT #15 ACRE 0.849 $600,000.00 | $509,400.00

LOT #16 ACRE 0.821 $600,000.00 | $492,600.00

LOT #17 ACRE 072 | 360000000 | $432,000.00

— LOT #18 | AcRe 0.675 $600,000.00 | $405,000.00
TOTAL SALES = $3,596,200.00

In comparison, the preferred design is predicted to generate a profit of $1,294,269.50 once all of the lots are
constructed and sold. The current developer has the equipment and capability to complete Phase 2 of the development
in approximately 6 months. Once the infrastructure (roads, utilities, etc.) are approved by the local authorities, they will



be turned over to the City of Marietta for future maintenance. The proposed lots will be constructed to the desired
elevations, seeded and mowed/maintained until they are sold.

Minimal Degradation Alternative

Construction costs for the Minimal Degradation design are summarized in the following table:

MINIMUMAL DEGRADATION ALTERNATIVE - OPINION OF PROBABLE CONSTRUCTION COST
ITEM DESCRIPTION UNIT | QUANTITY| UNIT COST AMOUNT
624E10000 MOBILIZATION LS 1] $3.000.00 $3.000.00
623E10000 CONSTRUCTION LAYOUT STAKE LS 1| $4.500.00 $4.500.00
SEED MIXTURE, TEMPORARY LS 1 §1.000.00 $1,000.00
CONTOUR DITCH B LS 1l $1,00000 $1.000.00 |
DITCH CHECK - LS 1 $1,500,00 $1,500.00
SEED MIXTURE, C-2 LS 1 $1.500.00 $1.500.00
SEED MIXTURE, L LS 1| $1.500.00 $1,500.00
MULCH, FERTILIZER, LIME, WATER. ETC LS 1| $1.500.00 $1,500.00
614E11000 MAINTAINING TRAFFIC FOR TURNING LANE LS 1 $5.000.00| $5,000.00
203E40000 AORROW cy 34000 $12.00]  $408,000.00
STREET LIGHTING POLES EA 5| $3200.00]  $16.000.00
4 INCH PLASTIC TELEPHONE CONDUIT® LF 1100 $6.00 $6,600,00
604E31500 MANHOLE NO. 3 (SANITARY ONLY) EA - 4] $3.500.00 $14,000.00
B04E31500 MANHOLE NO_ 3 {(STORM ONLY) EA o]  $5.000.00 $0.00
604E00800 CATCH BASIN, NO_3A EA 9|  $2.500.00 $22,500.00
BU3E04400 12" HDPE STORM WATER FIPE, TYPE B CONDUIT LF 700 $50.00 $35,000.00
B38E01101 6" PVC WATER PIPE AND FITTINGS LF 1450 $35.00 $50.750.00
FIRE HYDRANTS, VALVING_ETC EA 3| $5,000.00 $15,000.00
) 6" SEWER CONDUIT, TYPE B (LATERALS) LF 175 $35.00 $6.125.00
603E01800 8" SEWER CONDUIT, TYPE B LF 400 $40.00 $16,000.00
B03E03100 10" SEWER CONDUIT, TYPE B LF 550 $45.00 $24,750.00
4 INCH PE GAS PIPE” LS 1| $4.000.00 $4,000.00
ELECTRICAL CONDUIT, TRENCH, ETC LS 1| $10,000.00 $10,000.00
204E50000 GEOTEXTILE FABRIC, TYPE D SY 7300 $1 50 $10,950.00
304E20000 AGGREGATE BASE COURSE cY 735 $65.00 $47,775.00
| 301E46000 ASPHALT CONCRETE BASE COURSE, PG64-22 - cY 354 $180.00 $63,720.00
44BE46050  |ASPHALT CONCRETE INTERMEDIATE COURSE. TYPE 2, PG64-22 cY 205 §200.00 $41,000.00 |
446E47020  |ASPHALT CONCRETE SURFACE COURSE, TYPE 1. PGS4-22 cY 145 $220.00 531,900 00
B09E 12000 COMBINATION CURB & GUTTER, TYPE 2 LF 3250 $28.00 $81,000.00
608E 10000 CONCRETE WALK, 4 SF 9600 $5.00 $48,000.00
| 642 STRIPING (CENTERLINE, STOP LINES, EDGE LINES, ETC) LS | 1| $5.100.00 $5,100.00
| REINFORCED CONCRETE BOX CULVERT - cy | 204| $500.00]  $102,000.00

“ITEM WILL NOT BE OWNED BY THE CITY OF MARIETTA
SUBTOTAL $1,090,670.00
10% CONTINGENCY $109,067 00
DESIGN/SURVEYING SERVICES $75,000.00
2.5% GENERAL CONDITIONS $27,300.00
2,5% GC OVERHEAD $27,300.00
5.0% GC PROFIT $54,600.00
TOTAL $1,383,937.00

Probable economic profits/losses for the Minimal degradation design are summarized in the following table:

MINIMAL DEGRDATION DESIGN - OPINION OF PROBABLE ECONOMIC PROFITS/LOSSES

DESCRIPTION UNIT QUANTITY UNIT COST AMOUNT
AREA AVAILABLE TO SELL AS LOTS N
(SECONDARY ROAD ACCESS) ACRE 3.182 $280,000.00 $890,960.00
AREA AVAILABLE TO SELL AS LOTS (ROAD
FRONTAGE/ACCESS) ACRE 2.637 $185,000.00 $487,845.00
TOTAL SALES = $1,378,805.00

In comparison, the Minimal degradation design is predicted to generate a loss of $5,132 once all of the lots are
constructed and sold. The developed lots would not be as valuable as in the Preferred Design option due to the layout of
the roads. Roadways would become dead end/cul-de-sacs and the general layout of the development would be much
less appealing. The current developer has the equipment and capability to complete Phase 2 of the development in
approximately 5 months. Once the infrastructure (roads, utilities, etc.) are approved by the local authaorities, they will be



turned over to the City of Marietta for future maintenance. The proposed lots will be constructed to the desired
elevations, seeded and mowed/maintained until they are sold. Due to the generated loss of this alternative, it would not
be feasible to complete the project as designed.

Non-Degradation Alternative

Construction costs for the Non-Degradation design are summarized in the following table:

NO DEGRADATION ALTERNATIVE - OPINION OF PROBABLE CONSTRUCTION COST
ITEM DESCRIPTION UNIT | QUANTITY! UNIT COST |  AMOUNT
624E10000 __|MOBILIZATION _ B LS 1] 53,0000 $3.000.00
623E10000 | CONSTRUCTION LAYOUT STAKE s | ] s4.50000]  $450000
SEED MIXTURE, TEMPORARY LS 1| 5300000 $3,000 00
CONTOUR DITCH LS 1| 5100000 51,000 00
DITCH CHECK — = s | 1l 51,500 00 $1.500 00
SEED MIXTURE. C-2 s 1| $3.60000]  $300000
SEED MIXTURE. L LS 1| $300000 $3.000 00
—[MULCH FERTILIZER LIME WATER ETC - s | — 1| 5300000[ 5300000
B14E11000 _|MAINTAINING TRAFFIC FOR TURNING LANE LS 1| __ssoo000 $5.000.00
203E40000 __|BORROW [ 26550 $1200] _ $318,600 00
STREET LIGHTING POLES EA 5| §320000] _ $16,000 00
—_[4INCH PLASTIC TELEPHONE CONDUIT" LF 1100 36 00) 56,600 00
604E31500 | MANHOLE NO 3 (SANITARY ONLY) EA 4] 350000  $14.00000
604E31500 | MANHOLE NO 3 (STORM ONLY) EA 0500000 50.00
604EQ0B00_|CATCH BASIN. NO. 3A EA 9l $2,50000]  $2250000
603E04400 | 12" HDPE STORM WATER PIPE, TYPE B CONDUIT LF 730 55000 $36,500 00
638BED1101 6" PVC WATER PIPE AND FITTINGS LF 1450 $3500  $50.750 00
FIRE HYDRANTS, VALVING. ETC EA 3| 5500000  $15.00000
- —l6" SEWER CONDUIT. TYPE B (LATERALS) - LE | ars|  saon| 8612500 |
603E01800___|8" SEWER CONDUIT, TYPE B LF 400 54000  $16.000.00
603E03100___|10" SEWER CONDUIT. TYPE B LF 550 $4500]  524.750 00
= 4INCHPEGASPIPE _ LS = _ 1 84000060]  $4.000 00
ELECTRICAL CONDUIT__TRENCH, ETC* LS 1| $10,00000] _ $10,00000
204E50000 | GEQTEXTILE FABRIC TYPE D sY 7000 $150]  $10,500 00
S04E20000  |AGGREGATE BASECOURSE - [ o8| s8s00[  sase5.00
301E46000 _ |ASPHALT CONCRETE BASE COURSE. PC64-22 cY 350 $18000]  $63.000 00
446E46050 __|ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE 2, PGB4-22 [ 200 5200 00] _ $40,000 00
 446E47020 _ |ASPHALT CONCRETE SURFACE COURSE. TYPE 1. PG84-22 cy 140 $22000] __ $20,800.00
609E12000 _|COMBINATION CURB & GUTTER. TYPE 2 LF 3050 528.00] _ $85,400 00
60BE10000 |CONCRETE WALK, 4" SF 9500 S500] 547500 00
642 |STRIPING (CENTERLINE, STOP LINES, EDGE LINES_ETC) LS 1l s510000 55100 00
*ITEM WILL NOT BE OWNED BY THE CITY OF MARIETTA
SUBTOTAL  $895 950 GO
10% CONTINGENCY ~ $89,595 00
DESIGN/SURVEYING SERVICES ~ $75,000 00
2.5% GENERAL CONDITIONS ~ $22,400 00
2.5% GC OVERHEAD ~ $22,400 00
5.0% GC PROFIT 44,800 00
TOTAL  $1,150,145.00

Probable economic profits/losses for the non-degradation design are summarized in the following table:

NON-DEGRDATION DESIGN - OPINION OF PROBABLE ECONOMIC PROFITS/LOSSES
DESCRIPTION [ UNIT QUANTITY UNIT COST AMOUNT
AREA AVAILABLE TO SELL AS LOTS
(SECONDARY ROAD ACCESS) ACRE 3.182 $225,000.00 $715,950.00
AREA AVAILABLE TO SELL AS LOTS (ROAD
FRONTAGE/ACCESS) ACRE 3.02 $125,000.00 $377,500.00
TOTAL SALES = $1,093,450.00

In comparison, the Non-degradation design is predicted to generate a loss of $56,695.00 once all of the lots are
constructed and sold. The current developer has the equipment and capability to complete Phase 2 of the development
in approximately 4 months. Once the infrastructure (roads, utilities, etc.) are approved by the local authorities, they will
be turned over to the City of Marietta for future maintenance. The proposed lots will be constructed to the desired
elevations, seeded and mowed/maintained until they are sold. It is anticipated that the value of the existing lots to be
sold as part of Phase | would decrease and generate less profits overall because of the great reduction in the size of the
development. Due to the generated loss of this alternative, it would not be feasible to complete the project as designed.



10d) For regional sewage collection and treatment facilities, include a discussion of the technical feasibility, cost
effectiveness and availability, and long-range plans outlined in state or local water quality management planning
documents and applicable facility planning documents.

Preferred Design

Not applicable

Minimal Degradation Alternative
Not applicable

Non-Degradation Alternative

Not applicable

10e) To the extent that information is available, list and describe any government and/or privately sponsored
conservation projects that exist or may have been formed to specifically target improvement of water quality or
enhancement of recreational opportunities on the affected water resource.

Preferred Design

The unnamed tributary that is affected by our design flows into Duck Creek. Muskingum Watershed Conservancy District
(MWCD), Washington County Soil and Water Conservation District, City of Marietta, and Friends of the Lower
Muskingum (FOLM) were all contacted via email or phone to compile a list of improvement projects and a list of
development projects that would affect our unnamed tributary. No known projects were found that would directly
impact the unnamed tributary. However, we have included lists that could possibly impact Duck Creek in the vicinity of
our site.

Environmental/Recreational Improvement Projects targeting Duck Creek:
e Duck Creek Watershed Action Plan (Ohio EPA)
Development projects adjacent to Duck Creek:

e Remediation project at Cytec Marietta Site (Ohio EPA)

Minimal Degradation Alternative

This item will be identical to the lists provided in the Preferred Design Alternative.

Non-Degradation Alternative

This item will be identical to the lists provided in the Preferred Design Alternative.



10f) Provide an outline of the costs of water pollution controls associated with the proposed activity. This may include
the cost of best management practices to be used during construction and operation of the project.

Preferred Design
Best management practices (BMPs) to be used on-site during development include but are not limited to:

(1) Installation of silt fence to treat sediment-laden water from disturbed areas

(2) Installation of diversion ditches and sediment traps to treat sediment-laden water from disturbed areas.

(3) Installation of riprap/rock outlet protection to stabilize concentrated flow outlets at pipes and along stream
edges.

(4) Rock check dams to control concentrated flow in on-site ditches.

(5) Permanent & Temporary seeding to provide stabilized vegetative cover both during and after construction.

(6) Mulch, fertilizer, lime, water, etc. as needed to encourage growth of the vegetative cover.

These BMPs will be used prior to, during, and after construction to prevent, control and treat erosion/sediment on the
site. Installation and maintenance of the BMPs will be in accordance with ODNR Rainwater and Land Development
Manual. The project Storm Water Pollution Prevention Plan and BMP specifications are included in Appendix F. An
approximation of the costs for each of these items is summarized in the table below.

SEED MIXTURE, TEMPORARY LS 1] $1,000.00 $1,000.00
CONTOUR DITCH LS 1| $1,000.00 $1,000.00
DITCH CHECK LS 1] $1,500.00 $1,500.00
SEED MIXTURE, C-2 LS 1] $1,500.00 $1,500.00
SEED MIXTURE, L ) LS 1] $1,500.00 $1,500.00
MULCH, FERTILIZER, LIME, WATER, ETC. LS 1] $1,500.00 $1,500.00

Minimal Degradation Alternative

Similar BMPs will be utilized in this alternative. The approximate costs would be similar to the Preferred Design
Alternative.

Non-Degradation Alternative

Similar BMPs will be utilized in this alternative. The approximate costs would be similar to the Preferred Design
Alternative.

10g) Describe any impacts on human health and the overall quality and value of the water resource.
Preferred Design

The unnamed tributary and its downstream receiving water, Duck Creek, are not used by humans for consumption or
hygiene. Due to the lower water levels in the unnamed tributary, it is not likely to be used as recreational water. Duck
Creek’s primary benefit to humans would be limited recreational uses such as kayaking, swimming, or fishing. Lowering
the water quality of the unnamed tributary and Duck Creek would possibly impact fish and plant life in and around the
streams. Sediment-laden water may be unpleasant and unsafe for humans to use recreationally.

Minimal Degradation Alternative

The impacts on the water source will be the same as described in the Preferred Design.




Non-Degradation Alternative

The impacts on the water source will be the same as described in the Preferred Design.

10h) Describe and provide an estimate of the important social and economic benefits to be realized through this
project. Include the number and type of jobs created and tax revenues generated and a brief discussion on the
condition of the local economy.

Preferred Design

From trends of the Phase | development and growth, each lot/future site is anticipated to generate work for (1) local
contractors and suppliers for construction of the new buildings/businesses, (2)an average of 20 full-time employees to
operate each new businesses, and (3) general grounds care, utility providers, etc. to service the new development.
Future lots/sites will be sold as commercial sites and provide state and local tax revenues from their sale/future
business. The local economy is primarily centered on educational, health and social services, manufacturing, and retail
trade industry. Marietta College, Washington State Community College, and Washington County Career Center provide
jobs for educational professionals, while Marietta Memorial and Selby General support medical staff. A good number of
manufacturing plants provide a variety of jobs from laborers to technical specialists. Most recently the area has been
impacted by the Horizontal Drilling oil & gas boom. Unemployment rates have been recorded around 6.5% to 7.5%
through recent years. Median household income is approximately $29,000, with a range of 66% to 94% poverty levels
among individuals and families in 1999. The existing unnamed tributary does not currently provide any type of
recreational or commercial benefits directly and therefore, is not impacted by the development of the site.
Development of the site would provide a potential location for numerous interested businesses. Potential interested
parties include a third chain hotel (in addition to the two existing hotels on the Phase | portion of the development),
restaurants, financial/banking institutions, and a Veterans Affairs Clinic. Providing these businesses with a location to
serve the local area could benefit not only the new business owners, but also the current residents, tourists, and
business owners. Property of the development site, as well as adjacent commercial properties will increase. Adjacent
residential property values would not be anticipated to fluctuate greatly due to the fact that project development site
was previously zoned and used as a commercial site. The First Colony Development is being designed with a historic and
aesthetically pleasing layout. Street lighting poles and other fixtures have been installed/planned to follow the theme of
Marietta’s historic appearance and appeal. Areas of vegetation and surface water buffer zones are planned to use
appropriate native grasses and plants while maintaining a pleasing appearance.

Minimal Degradation Alternative

The minimal degradation alternative limits the amount of developable area, therefore limiting the number and size of
lots to be sold to future businesses. In this alternative, the number of lots is reduced to 6. While the same types of
jobs/work is anticipated to be generated as in the preferred design, the approximate total jobs created could be nearly
75% less due to the reduced business development area. Current local economy statistics would be the same as in the
Preferred Design. Commaercial and recreational impacts on the unnamed tributary would be the same as in the Preferred
Design. Property values for commercial properties may not increase as much as they would in the Preferred Design.
Residential property values would not be noticeably impacted. Aesthetically, this alternative would provide more green
areas within the riparian buffer zones. These areas would be maintained according to the mitigation plans (Appendix A)



where appropriate. Remaining, non-mitigation green spaces, would be planted with native grasses and plants just as in
the Preferred Design.

Non-Degradation Alternative

The non-degradation alternative would likely generate the same amount of work/jobs as the minimal degradation
alternative. The amount of developable area/lots is nearly the same, allowing for similar size businesses to operate on
the lots. Current local economy statistics would be the same as in the Preferred Design. Commercial and recreational
impacts on the unnamed tributary would be the same as in the Preferred Design. Property values for commercial
properties may not increase as much as they would in the Preferred Design. Residential property values would not be
noticeably impacted. This alternative would provide the most green areas within the riparian buffer zones and in the un-
developable/inaccessible acreage. These areas would be maintained according to the mitigation plans (Appendix A)
where appropriate. Remaining, non-mitigation green spaces, would be planted with native grasses and plants just as in
the Preferred Design.

10i) Describe and provide an estimate of the important social and economic benefits that may be lost as a result of
this project. Include the effect on commercial and recreational use of the water resource, including effects of lower
water quality on recreation, tourism, aesthetics, or other use and enjoyment by humans.

Preferred Design

The site is currently undeveloped and not being used by any businesses. No know loss of jobs or work will be caused by
developing this site. State and local tax revenues would not be lost. Local economy statistics are discussed in section 10h
— Preferred Design. Property values of the development site, as well as the adjacent properties are not anticipated to
decrease. The existing unnamed tributary does not currently provide any type of recreational or commercial benefits
directly and therefore, is not impacted by the development of the site. There are no known businesses that would be
negatively impacted by the development of the site. During development of the site and any future individual
businesses, portions of the site will have a construction period where the ground is disturbed, construction equipment
and utility companies will be present. This is a necessary phase that must occur for any development, but it is
understandably displeasing for adjacent property or business owners. Proper planning and sound engineering design
should minimize the degree of disturbance and length of time for construction phases.

Minimal Degradation Alternative

The Social and Economic Benefits Lost would be the same as in the Preferred Design.

Non-Degradation Alternative

The Social and Economic Benefits Last would be the same as in the Preferred Design.



10j) Describe environmental benefits, including water quality, lost and gained as a result of this project. Include the
effects on the aquatic life, wildlife, threatened or endangered species.

Preferred Design

In this design, a portion of the stream will be re-routed through the proposed box culvert. While the box culvert will
follow the current slope of the stream, it eliminates the sinuosity and ripples of the existing waterway. The velocities of
the water flowing through the culvert may be higher than existing velocities at times, allowing for better sediment-
moving capability. Filtering and recharging of the groundwater can still occur prior to and after the box culvert location.

Minimal Degradation Alternative

In this alternative, a shorter box culvert will be installed, the stream will not be re-routed, and therefore maintain its
current slope, sinuosity, and sediment-moving capabilities. Filtering and recharging of the groundwater can still occur
throughout all areas of the existing stream, except for the short length occupied by the proposed box culvert.

Non-Degradation Alternative

In this alternative, no impact on the existing stream will occur. Therefore, no effect on the streams sediment moving
capability will take place.



10k) Describe mitigation techniques proposed (except for the Non-Degragation Alternative):

o Describe proposed Wetland Mitigation (see OAC 3745-1-54 and Primer)
o Describe proposed Stream, Lake, Pond Mitigation (see Primer)

Preferred Design
PREFERRED DESIGN — MITIGATION PLAN (UNNAMED TRIBUTARY)

Reasoning for Mitigation Design:

By receipt of the Notice of Violation (NOV) letter, dated on September 17, 2012 from the Army Corps of Engineers
(ACOE) Ginger Mullins, approximately 450 linear feet of the unnamed tributary to Duck Creek was channelized during
construction at the site. This activity was unauthorized by the issuance of a Department of the Army permit.

A subsequent letter dated on November 27, 2012 from the ACOE representative Teresa Spagna detailed a required
compensation program which addressed the NOV letter. “The objective of the compensatory mitigation is to offset
environmental losses resulting from unavoidable impacts to waters of the United States.”

Approaches to mitigation measures and other assessments

By receipt of the second referenced letter special attention was given to restoration, enhancement, and establishment
and in some circumstances preservation of the aquatic environment. “Compensatory mitigation requirements should be
based on a watershed and consideration of what is best for the aquatic environment”. In addition to this approach this
mitigation will also incorporate the enhancements of biological diversity for land supportive fauna as well.

Several studies were also conducted to determine the likelihood of suitable habitat loss for rare and endangered
species. Jeffrey Davis of the Ohio Division of Wildlife conducted a 2013 habitat survey for the Eastern Spadefoot
(Scaphiopus holbrookii) at the First Colony Commercial Development. Under the section of the recommendations he
states “The installation of a box culvert, through which the stream along the south edge of the subject site will flow, will
not impact the Eastern Spadefoot, even if they exist at the site. The species does not utilize stream habitats nor do they
generally cross them.”

Further review of Mary Knapp, Ph. D. field supervisor of the United States Department of the Interior, Columbus, Ohio
addressed a request of information regarding federally threatened and endangered species at the First Colony Phase I
Development in Marietta, Ohio. Her letter was dated August 29, 2012 and written to S. Beth Burdette of Potesta.

Concerns were listed for several potential endangered species. The proposed project lies within the range of the Indiana
bat. Mitigative measure will select flora species that address potential habitat enhancements.

The project also lies within the range of the freshwater mussels of fanshell (Cyprogenia stegaria), pink mucket pearly
mussel (Lampsilis abrupta), sheepnose (Plethobasus cyphus), and the snuffbox (Epioblasma triquetra). “The
development of commercial buildings and other impervious surfaces may lead to increased stormwater runoff,
pollutants, and increased sediment transport into the stream.” Stormwater from the parking lots of the Phase | and
Phase Il developments are directed into settling ponds. The pipes entering from the Phase | parking discharge to a
settling pond with no outlet. The second settling pond will be large enough to increase the settling time resulting in a
reduction of TSS levels.

The eastern hallbender (Cryptobranchus a. alleganiensis) and the bald eagle (Haliaeetus leucocephalus) should not be
impacted due to the project type, size, and location.



Area of Mitigation

In the Preferred Design plan, the area of mitigation is defined as an area located between an existing box culvert and the
proposed box culvert. It is 0.936 acres and includes approximately 385 lineal feet of stream. The width of the mitigation
area is roughly 80 feet.

Concept of Pool Areas, Number and Construction

A site visit on August 6, 2013 revealed a stream flow of approximately 15 gallons per minute. Due to the plentiful rains
this summer, the flow would be expected to be less in dryer years. Similar inspections in a late spring have revealed
flows in the sixty to seventy gallons per minute range.

Given these facts, this unnamed tributary would not be able to support year-round sport fishing due to fluctuations of
flow.

As discussed at a meeting on May 8, 2013 with Amy Zwick, Mark Welch, Michael Gulliver, Aaron Wolfe and Brianne
Ciccone, perhaps the best mitigation plan would include the creation of numerous pools throughout the mitigation area.

These pool areas would be placed on approximately 100" apart. Thus, the mitigation area would have 4 pool areas.
Different angles of the dike pool areas are shown in details on the mitigation plans.

Type A rock is already on site, Type B and C rock would need to be obtained from a quarry or other source. Some riprap
would be necessary up the bank to arrest any erosion potential.

Flora Plantings

The flora plantings have been carefully selected with input from Kathy Davis, Ann Bonner, Al Lang and Jim Ludwig. Al
Lang, owner of Greenleaf Landscaping was instrumental in the determination of availability of the recommended
species. Spring planting would result in more robust plants. Fall plantings would result in potted tree species in the five
foot range. Prior to plantings, final soil level would be necessary and topsoil shall be used in all planting areas.

Given the disturbance of the mitigation area, removal of all invasive vegetation species would be required. Such species
include sumac (Rhus typhina and Rhus glabra), multiflora rose (Rosa Multiflora), honey suckle (Lonicera sp.) and primary
colonizers like cottonwood (Populus detpoides), boxelder maple (Acer nequndo}, and mulberry (Morus rubra).

Furthermore, the planted flora should consider biodiversity to attract local fauna which may live in the area. The flora
plantings are as follows:

 TREE CLUSTER

2 )

= Unnamed Lnputary

385' |

80'




Due to the large expanse of this mitigative area the tree clusters are planted on the slope areas to provide shade and
other benefits along the stream. Numbers 1 through 8 are clusters of crabapple (Malus sp.), red bud (Cerci Canadensis),
and hazelnut (Corylus Americana). These species shall be planted approximately 20 feet apart.

Other Considerations

To maintain this biologically diverse ecosystem it would be enhanced by a spring planting. The specimens would be
larger and have a longer time to become established. Inspections would be necessary in year 1, 3 and 5 to assure
success and replantings as necessary. Selective mowing may be necessary around the tree and shrub species,

Minimal Degradation Alternative
MINIMAL DEGREDATION DESIGN — MITIGATION PLAN (UNNAMED TRIBUTARY)

The proposed mitigation plan for this alternative is identical to the mitigation plan shown above for the Preferred
Design.

Non-Degradation Alternative

Not applicable



Mitigatjon Design work prepared by:

g 20113

Date



APPENDIX A
DEVELOPMENT PLANS
TOPOGRAPHIC LOCATION MAP
C1.1: EXISTING CONDITIONS PLAN
C3.1 UNNAMED TRIBUTARY CROSS-SECTIONS
SK-A: PREFERRED DESIGN PLAN

SK-B: MINIMAL DEGRADATION PLAN

SK-C: NON-DEGRADATION ALTERNATIVE PLAN
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APPENDIX B
PUBLIC NOTICE & COMMENTS

U.S. ARMY CORPS OF ENGINEERS PUBLIC NOTICE (LRH-2009-318-OHR)
SECTION 7 THREATENED AND ENDANGERED SPECIES CONSULTATION LETTER
FISH AND WILDLIFE SERVICE RESPONSE LETTER
ODNR COMMENTS (EMAIL)

OHIO HISTORY RESPONSE LETTER



Public Notice

Uus Army Corps In reply refer to Public Notice No. lssuance Date:  FER 2 8 2013

of Engineers LRH-2009-318-OHR
) . Stream: Unnamed Tributary to Duck Creek Clesing Date:
Huntington District MAR 2 9 2013
Regulatory Division Please address all comments and inquiries to:
North Branch U.S. Amyy Corps of Engineers, Huntington District

ATTN: CELRH-RD-N Public Notice No. (refarence above)
502 Eighth Street
Huntington, West Virginia 25701-2070 Phene: (304) 399-5210

TO WHOM IT MAY CONCERN: The following application has been submitted for a
Department of the Army (DA) Permit under the provisions of Section 404 of the Clean Water
Act. This notice serves as the United States Corps of Engineers’ (Corps) request to the Ohio
Environmental Protection Agency to act on Section 401 Water Quality Cerfiﬁcatiolnf for the,

following application. |
!

APPLICANT: Mr. Larry Lang
Larry Lang Excavating, Incorporated |
19371 State Route 60 {
Beverly, Ohio 45715 ’

LOCATION: The proposed project is within the Duck Creek watershed in Marietta,
Washington County, Ohio as depicted on Figure 1. Proposed discharges of dredged and/or fill
material would occur in the unnamed tributary of Duck Creek. The unnamed tributary to Duck
Creek is an indirect tributary to the Ohio River, a traditionally navigable water. The project site
is located at latitude 39.40647°N and longitude -81.41404°W.

PROJECT HISTORY: On August 11, 2009, the Corps authorized under Nationwide Permit 29
under the March 12, 2007 Federal Register, Notice of Reissuance of Nationwide Permits (72 FR
11092) for the applicant to discharge dredged and/or fill material into 54 linear feet of an
unnamed tributary of Duck Creek in conjunction with the installation of a concrete box culvert
associated with Phase I of the First Colony project. Phase I of the project involved the
construction of a hotel and 1,190 linear feet of public roadway. In 2012, the applicant provided
information to the Corps indicating an additional 450 linear feet of the unnamed tributary of
Duck Creek had been impacted by the discharge of dredged and/or fill material. The applicant
has requested an after-the-fact (ATF) DA authorization for this unauthorized work.

As required by the rules and regulations governing the DA permit program, it was determined
that since the unauthorized work did not present an immediate threat to life or property, and the
applicant had signed a tolling agreement, an ATF application would be accepted and processed.
All investigations and legal proceedings have been suspended pending the outcome of the permit
review process. This DA application is being evaluated on its own merits and no consideration
has been given to the applicant’s unauthorized work activities or prior expenditures.



DESCRIPTION OF THE PROPOSED WORK: The applicant has also requested DA
authorization for the additional discharge of dredged and/or fill material into 1,085 linear feet
linear of waters of the United States to facilitate the construction of Phase II of the commercial
development as depicted on Figure 2. The overall 26.3 acre commercial development would
involve discharges of dredged and/or fill material into a total of 1,445 linear feet of waters of the
United States and would include eighteen (18) lots, two (2) public roadways and associated
utilities as depicted on Figure 3. Plans of the proposal are attached to this notice.

ALTERNATIVE ANALYSIS: The project is not considered to be water dependent; therefore,
the applicant is required to show that other less damaging practicable alternatives, which do not
require the discharge of dredged and/or fill material into waters of the United States, are not
available that would achieve the applicant’s overall project purpose. No permit will be issued
until our review of the alternative analysis clearly shows that upland alternatives are not available
to achieve the overall project purpose.

AVOIDANCE AND MINIMIZATION: In evaluating a project area containing waters of the
United States, consideration must be given to avoiding impacts on this site. If waters of the
United States cannot be avoided, impacts must be minimized, A total of 2,038 linear feet of the
unnamed tributary to Duck Creek, subject to Section 404 Clean Water Act regulation, exists on
the project site. Avoidance and minimization efforts were incorporated into the proposal. The
applicant has indicated that impacts would be minimized by staging construction and
implementing proper erosion and sediment control devices to reduce downstream impacts. The
proposed project has been designed to completely avoid impacts to the remaining 953 linear feet
of the unnamed tributary to Duck Creek on-site. The applicant would be required to obtain
stormwater permits and implement stormwater protection plans as needed for site construction
following the requirements of the National Pollutant Discharge Elimination System program.

COMPENSATORY MITIGATION PLAN: The applicant has submitted a conceptual
compensatory mitigation statement to compensate for completed and proposed losses of waters
of the United States regulated by the Corps. To compensate for permanent impacts to waters of
the United States, the applicant proposes to mitigate in the unnamed tributary to Duck Creek
watershed by utilizing stream restoration, enhancement and establishment methods.

WATER QUALITY CERTIFICATION: A Section 401 Water Quality Certification is
required for this project. It is the applicant’s responsibility to obtain certification from the Ohio
Environmental Protection Agency.

HISTORIC AND CULTURAL RESOURCES: The National Register of Historic Places
(NRHP) has been consulted and it has been determined there are no properties currently listed on
the NRHP which would be indirectly or directly affected by the project. A copy of this public
notice will be furnished to the Ohio State Historic Preservation Office for their review.
Comments concerning archeological sensitivity of the project area should be based upon
collection data.



ENDANGERED/THREATENED SPECIES REVIEW: The project is located within the
known or historic range of the following endangered species: Indiana bat (Myotis sodalis);
Fanshell mussel (Cyprogenia stegaria); Pink mucket pearly mussel (Lampsilis abrupta);
Sheepnose mussel (Plethobasus cyphyus); and the Snuffbox mussel (Epioblasma triquetra). The
Huntington District has consulted the most recently available information and has determined
that no suitable habitat for the Indiana bat or aforementioned mussel species is present within the
proposed project area. We have determined the proposed project would have no effect on
Indiana bat or the aforementioned mussel species.

Based on this information, the project is not likely to adversely affect the continued existence of
any endangered species or threatened species, or result in the destruction or adverse modification
of habitat of such species which has been determined to be critical. This public notice serves as a
request to the United States Fish and Wildlife Service for any additional information they may
have on whether any listed or proposed to be listed endangered or threatened species may be
present in the area which would be affected by the activity, pursuant to Section 7(c) of the
Endangered Species Act of 1972 (as amended).

PUBLIC INTEREST REVIEW AND COMMENT: This application will be reviewed in
accordance with 33 CFR 320-332, the Regulatory Program of the Corps, and other pertinent
laws, regulations, and executive orders. Our evaluation will also follow the guidelines published
by the United States Environmental Protection Agency pursuant to Section 404(b)(1) of the
Clean Water Act (40 CFR 230). Interested parties are invited to state any objections they may
have to the proposed work. The decision whether to issue a permit will be based on an
evaluation of the probable impact, including cumulative impacts of the proposed activity, on the
public interest. That decision will reflect the national concemn for both protection and utilization
of important resources. The benefit that reasonably may be expected to accrue from the proposal
must be balanced against its reasonably foreseeable detriments. All factors that may be relevant
to the proposal will be considered including the cumulative effects thereof;, among those factors
are conservation, economics, aesthetics, general environmental concerns, wetlands, historic
properties, fish and wildlife values, flood hazards, floodplain values, land use, navigation,
shoreline erosion and accretion, recreation, water supply and conservation, water quality, energy
needs, safety, food and fiber production, mineral needs, considerations of property ownership
and, in general, the needs and welfare of the people.

SOLICITATION OF COMMENTS: The Corps is soliciting comments from the public,
Federal, state and local agencies and officials, Indian Tribes and other interested parties in order
to consider and evaluate the impacts of this proposed activity. For accuracy and completeness of
the administrative record, all data in support of or in opposition to the proposed work should be
submitted in writing setting forth sufficient detail to furnish a clear understanding of the reasons
for support or opposition. Any person may request, in writing, within the comment period
specified in the notice, that a public hearing be held to consider the application. Requests for
public hearings shall state, with particularity, the reasons for holding a public hearing. Any
comments received will be considered by the Corps to determine whether to issue, modify,
condition or deny a permit for this proposal. To make this decision, comments are used to assess
impacts on endangered species, historic properties, water quality, general environmental effects,



and the other public interest factors listed above. Comments are used in the preparation of an
Environmental Assessment and/or an Environmental Impact Statement pursuant to the National
Environmental Policy Act. Comments are also used to determine the need for a public hearing
and to determine the overall public interest of the proposed activity. Written statements on these
factors received in this office on or before the expiration date of this public notice will become a
part of the record and will be considered in the final determination. A permit will be granted
unless its issuance is found to be contrary to the public interest.

CLOSE OF COMMENT PERIOD: All comments pertaining to this Public Notice must reach
this office on or before the close of the comment period listed on page one of this Public Notice.
If no comments are received by that date, it will be considered that there are no objections.
Comments and requests for additional information should be submitted to:

United States Army Corps of Engineers
ATTN: CELRH-RD-N

Public Notice No. LRH-2009-318-0HR
502 Eighth Street

Huntington, West Virginia 25701-2070.

Please note names and addresses of those who submit comments in response to this Public
Notice become part of our administrative record and, as such, are available to the public under
provisions of the Freedom of Information Act. Thank you for your interest in our nation's water
resources. If you have any questions concerning this Public Notice, please contact Mr.
Christopher L. Carson of the North Branch at 304 399-5210, by mail at the above address, or by
email at Christopher.l.carson@usace.army.mil.

©O)






Approx. End
Proposad Box Culvert

-

& s - a0t SN End of Existing Box Cubvert

| Streams Linear Feet §
j UNT of Duck Craek 2038 5
i Branch of UNT of Duck Creek 877

i Drainage Ditch

Delineated Streams Delineated Wetlands [ | Area of interest

DELINEATION MAP ER N AT s o
FIRST M%.Oz«. Ephemeral FFH Pond T unauthorized Activity Area

PICKERING Intermittent
WASHINGTON COUNTY, .
OHIO ~ Parennial 200 400

DATECECEMEER 1122012 * Branch of UNT of Duck Creek




L a”) m@

e LI e

)

by

i
Ei

I
§e -l
i i
g ’_i §

i
S e st =T

% =
T

o o

"

T— e .

L

=

~a

g iy

APl - e

AN K paemy

XAV

g vtagy

i L]

NEBTET

Drmwing Deseription

LARRY LANDEXCAVATING, INC.
MARSATA, ORI
FIRST COLONY CENTVER
MTEN AN

e PICKERING
Y
ohe errof engaering

ALY B o Pt 3k ot T4
Fotbery, Wam Vg Wit fon ok 03







"IN . .
/E’POTE ST Engineers and Environmental Consultants
7012 MacCorkle Ave'r‘;ue, SE, Charleston, WV 25304 » (304)342-1400 « FAX (304)343-9031; www.potesta.com
August 7. 2012

United States Fish & Wildlife Service
Ohio Ecological Services Field Office
4625 Morse Road, Suite 104
Columbus, Ohio 43230

RE:  Section 7 Threatened and Endangered Species Consultation
First Colony Phase II Development
Washington County, Ohio
POTESTA Project No. 0101-12-0097

To Whom It May Concern:

Potesta & Associates, Inc. (POTESTA) has been retained by Pickering Associates (Pickering) to
provide professional environmental consulting services for the proposed First Colony Phase Il
Development Project (Project) located in Washington County, Ohio.

The Project involves commercial site development within the city limits of Marietta (OH) and is
located at approximately 39°24°20.10”N and 81°24°42.68”W (Figures 1 and 2). The project
location is within the Marietta (OH) USGS 7.5” Topographic Quadrangle. The area has
previously been clear cut and the adjacent property has recently been developed; a hotel and
parking lot are on the adjacent property.

The developer is proposing to install a box culvert which would impact approximately 600 feet
of an unnamed tributary (UNT) of Duck Creek. Duck Creek is a tributary of the Ohio River. It
is our understanding that the United States Army Corps of Engineers (USACE) made a
jurisdictional determination (JD) of the UNT and, in a letter dated August 2009, stated the UNT
is a perennial relatively permanent water. This determination is valid for a 5-year period
(Expires August 2014). Also, POTESTA performed a stream and wetland delineation of the
Project area of interest (AOI). Wetlands were not identified; however, two open water ponds
were identified, in addition to a Branch of UNT of Duck Creek, UNT of Duck Creek, and a
drainage ditch (Figure 3). The Project AOI is located in Flood Zone AE (100-year flood zone)
of the Ohio River (Figure 4). The pond arcas and areas of inundation all appear to be a result of
the tree clearing and are man-made depressional arcas. The areas within the AOI did not
demonstrate all the necessary characteristics for consideration as wetlands.

This letter serves as a formal request for Section 7 (Endangered Species Act) consultation with
your agency. Pickering is requesting information related to all federally threatened or
endangered species and their critical habitat, or significant biological or geological features,
within a 0.25-mile radius of the proposed Project (Figure 1). Information is also requested

POTESTA & ASSOCIATES, INC.

Dhurlzctor, Wast Visginia  * Piceraarown, West Yiegiviz * Winchester, Yirginia



United States Fish & Wildlife Service
August 7,2012
Page 2

concerning listed species occurring in wetlands hydrologically connected to, located within, or
adjacent to the proposed Project area.

We appreciate your timely review of this request. If you have any questions, or require
additional information, please do not hesitate to contact me at (304) 342-1400 or

sbburdette@potesta.com.

Sincerely,
POTESTA & ASSOCIATES, INC.

= B et éuf\daitb

S. Beth Burdette, M.S.
Senior Scientist

SBB/rlh
Enclosures

c: Mark Welch, Pickering

ZPOTESTA
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’hﬁ ECETVER
United States Department of the Interior CEIVED !

FISH AND WILDLIFE SERVICE

Ecological Services
4625 Morse Road, Suite 104 - | Potests & soseetares) e,
Columbus, Ohio 43230 —— Sl WY

(614) 416-8993 / FAX (614) 416-8994

August 29,2012

POTESTA Consultants

Attn: S. Beth Burdette TAILS: 03E15000-2012-TA-1261
7012 MacCorkle Avenue, SE

Charleston, WV 25304

Re: First Colony Phase 11 Development
POTESTA Project No. 0101-12-0097
Marietta, Washington County, Ohio

Dear Ms. Burdette:

This is in response to your August 7, 2012 letter requesting information regarding federally threatened
and endangered species at the above-referenced project site. The proposed project involves the
construction of 2 commercial development on an approximately 7.5 acre site. The site has been recently
clear-cut and lies adjacent to a recently constructed hotel and parking lot. The project as proposed would
impact approximaiely 600 linear feet of an unnamed tributary to Duck Creek.

There are no Federal wildemess areas, wildlife refuges, or designated Critical Habitat within the vicinity
of the proposed sites.

We rccommend that proposed developments avoid and minimize water quality impacts and impacts to
high quality fish and wildlife habitat, such as forests, streams, and wetlands. Best construction techniques
should be used to minimize erosion, particularly on slopes. Additionally, natural buffers around streams
and wetlands should be preserved to enhance beneficial functions. In addition, we support and
recommend mitigation activities that reduce the likelihood of invasive plant spread and encourage native
plant colonization. Prevention of non-native, invasive plant establishment is critical in maintaining high
quality habitats. All disturbed areas in the project vicinity should be mulched and revegetated with native
plant species. Staging areas shouid be kept well away from streams and wetlands, and construction areas
should be quickly replanted with native vegetation following construction.

ENDANGERED SPECIES COMMENTS: The proposed project lies within the range of the Indiana bat
{(Myotis sodalis), a federally listed endangered species. Since first listed as endangered in 1967, their
population has declined by nearly 60%. Several factors have contributed to the decline of the Indiana bat,
including the loss and degradation of suitable hibernacula, human disturbance during hibernation,
pesticides, and the loss and degradation of forested habitat, particularly stands of large, mature trees.
Fragmentation of forest habitat may also contribute to declines. During winter, Indiana bats hibernate in
caves and abandoned mines. Summer habitat requirements for the species are not well defined but the
following are considered important:



(1) dead or live trees and snags with peeling or exfoliating bark, split tree trunk and/or branches,
or cavities, which may be used as maternity roost areas;

(2) live trees (such as shagbark hickory and oaks) which have exfoliating bark;

(3) stream corridors, riparian areas, and upland woodlots which provide forage sites.

You have indicated that the site has been recently clear cut. Previous aerial photography of the project site
indicates that the site may have supported suitable Indiana bat roosting and foraging habitat. The Service
is concerned that the clearing of this forested area may have resulted in direct adverse effects to Indiana
bats by removing potentially occupied roost trees and altering the overall character of the surrounding
landscape when bats are present. If clearing of potential Indiana bat habitat occurs without a completed
Endangered Species Act (ESA) section 7 consultation, this activity may constitute a violation of the ESA
section 9 take prohibition. To ensure compliance with section 7 and section 9 of the ESA, the Service
strongly recommends that projects be submitted to this office for review and that no onsite work occur
until the Service has had the opportunity to review and comment on the proposed action, the section 7
consultation with the Army Corps of Engineers is complete, and all necessary permits for the project have
been issued.

The proposed project lies within the range of four federally endangered freshwater mussels, the fanshell
(Cyprogenia stegaric), the pink mucket pearly mussel, (Lampsilis abrupta) the sheepnose

(Plethobasus cyphyus), and the snuffbox (Epioblasma triguetra). While it is unlikely that the on-site
streamn supports native mussel populations, the proposed project may indirectly affect mussel populations
known to exist in the Ohio River. The Service is concerned that the proposed project activity will
dramatically alter the hydrology of the area. The development of commercial buildings and other
impervious surfaces may lead to increased stormwater runoff, pollutants, and increased sediment transport
into the streams. Therefore, we recommend that low impact development (LID) practices, such as rain
gardens, permeable pavement, pollution discharge prevention, and subsurface cisterns be implemented to
decrease the effects of stormwater runoff and indirect effects to freshwater mussels.

The proposed project also lies within the range of the eastern hellbender (Cryprobranchus a.
alleganiensis), a Federal amphibian species of concemn. Due to the project type, size, and location, the
project, as proposed, should not impact this species or their habital.

MIGRATORY BIRD COMMENTS: The proposed project lies within the range of the bald eagle
(Haliaeetus leucocephalus), a species protected under the Bald and Golden Eagle Protection Act and the
Migratory Bird Treaty Act. The nearest known nest is several miles from the project area. Therefore, due
to the project type, size, and location, the project, as proposed. should not impact this species or its
habitat. This precludes the need for further action on this project as required by the Migratory Bird
Treaty Act, and the Bald and Golden Eagle Protection Act.

Should additional information on listed or proposed species or their critical habitat become available or if
new information reveals effects of the action that were not previously considered, our comments and
recommendations may be reconsidered. These comments have been prepared under the authority of the
Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.), the Endangered
Species Act of 1973 (ESA), as amended, and are consistent with the intent of the National Environmental
Policy Act of 1969 and the U. S. Fish and Wildlife Service's Mitigation Policy. This letter provides
technical assistance only and does not serve as a corpleted section 7 consultation document. 1f you have
questions, or if we may be of further assistance in this matter, please contact David Henry at extension 27

in this office.



Sincerely,

Ny "/1,‘/
i A i - 4 4
Franre Loy
i i
Mary Knapp,’Ph.D.

Field Supervisor

cc: ODNR, DOW, SCEA Unit, Columbus, OH



Page 1 of 2

Sarah Beth Burdette

From: Kessler, John [John.Kessler@dnr.state.oh.us]

Sent:  Monday, September 10, 2012 4:43 PM

To: Sarah Beth Burdette

Subject: FW: 12-545 comments Potesta First Colony Phase Il Development

ODNR COMMENTS TO: S. Beth Burdette, sbburdette@potesta.com; Potesta & Associates

Project: Potesta First Colony Phase II Development 0101-12-0097

Location: Marietta, Washington Co.

The Ohio Department of Natural Resources (ODNR) has completed a review of the above referenced project. These
comments were generated by an inter-disciplinary review within the Department. These comments have been
prepated under the authority of the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et
seq.), the National Environmental Policy Act, the Coastal Zone Management Act, Ohio Revised Code and other
applicable laws and regulations. These comments are also based on ODNR'’s experience as the state natural
resource management agency and do not supersede or replace the regulatory authority of any local, state or federal
agency nor relieve the applicant of the obligation to comply with any local, state or federal laws or regulations.

Fish and Wildlife: The Division of Wildlife (DOW) has the following comments.

The project is within the range of the Indiana bat (Myotis sodalis), a state and federally endangered species. The
following species of trees have relatively high value as potential Indiana bat roost trees: Shagbark hickory (Carya
ovata), Shellbark hickory (Carya laciniosa), Bitternut hickory (Carya cordiformis), Black ash (Fraxinus nigra),
Green ash (Fraxinus pennsylvanica), White ash (Fraxinus americana), Shingle oak (Quercus imbricaria), Northern
red oak (Quercus rubra), Slippery elm (Ulmus rubra), American elm (Ulmus americana), Eastern cottonwood
(Populus deltoides), Silver maple (Acer saccharinum), Sassafras (Sassafras albidum), Post oak (Quercus stellata),
and White oak (Quercus alba). Indiana bat habitat consists of suitable trees that include dead and dying trees of the
species listed above with exfoliating bark, crevices, or cavities in upland areas or riparian corridors and living trees
of the species listed above with exfoliating bark, cavities, or hollow areas formed from broken branches or tops. If
suitable trees occur within the project area, these trees must be conserved. If suitable habitat occurs on the project
area and trees must be cut, cutting must occur between September 30 and April 1. If suitable trees must be cut
during the summer months of April 2 to September 29, a net survey must be conducted in May or June prior to
cutting. Net surveys shall incorporate either two net sites per square kilometer of project area with each net site
containing a minimum of two nets used for two consecutive nights, or one net site per kilometer of stream within the
project limits with each net site containing a minimum of two nets used for two consecutive nights. If no tree
removal is proposed, the project is not likely to impact this species.

The project is within the range of the sheepnose (Plethobasus cyphyus), a state endangered and federal endangered
mussel, the fanshell (Cyprogenia stegaria), a state and federal endangered mussel, the pink mucket (Lampsilis
orbiculata), a state and federal endangered mussel, the washboard (Megalonaias nervosa), a state endangered
mussel, the snuffbox (Epioblasma triquetra), a state endangered and federal endangered mussel, the butterfly
(Ellipsaria lineolata), a state endangered mussel, the Ohio pigtoe (Pleurobema cordatum), a state endangered mussel,
the pyramid pigtoe (Pleurobema rubrum), a state endangered mussel, and the monkeyface (Quadrula metanevra), a
state endangered mussel.

If there is a history of mussels near the proposed project area, it may be necessary for a professional malacologist
approved by the DOW to conduct a mussel survey in the project area.

9/11/2012
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The project is within the range of the Eastern hellbender (Cryptobranchus alleganiensis), a state endangered amphibian
currently being evaluated for Federal Candidate status. We recommend that the proposed project be developed to minimize
indirect stream impacts (e.g., preserve wide riparian buffers, maximize erosion control, maximize permeable surfaces and
storm-water retention).

The project is within the range of the Ohio lamprey (Ichthyomyzon bdellium), a state endangered fish. The DOW
recommends no in-water work in perennial streams from April 15 to June 30 to reduce impacts to indigenous aquatic species
and their habitat. If no in-water work is proposed, the project is not likely to impact this species.

The project is within the range of the black bear (Ursus americanus), a state endangered species. Due to the mobility of this
species, the project is not likely to impact this species.

The project is also within the range of the Eastern spadefoot toad (Scaphiopus holbrookii), a state endangered species. This
species is found in areas of sandy soils that are associated with river valleys. Breeding habitats may include flooded
agricultural fields or other water holding depressions. Based on its close proximity to known sites for this species, if the type
of habitat described above exists at the project site, the DOW recommends an Eastern spadefoot toad habitat survey be done
to determine the potential for impacts to this species. Because of their fossorial habits, unpredictable breeding season, and
short larval period, the survey should only be conducted by a herpetologist approved by the ODNR, Division of Wildlife.

The project is within the range of the timber rattlesnake (Crotalus horridus), a state endangered species. Due to the location
of the project, the project is not likely to impact this species.

The ODNR, Ohio Natural Heritage Database has no records for rare or endangered species at this project site. We are
unaware of any unique ecological sites, geologic features, animal assemblages, scenic rivers, state wildlife areas, nature
preserves, parks or forests, national wildlife refuges or other protected natural areas within the project area. Our inventory
program has not completely surveyed Ohio and relies on information supplied by many individuals and organizations.
Therefore, a lack of records for any particular area is not a statement that rare species or unique features are absent from that
area.

ODNR appreciates the opportunity to provide these comments. Please contact John Kessler at (614) 265-6621 if you have
questions about these comments or need additional information.

John Kessler, P.E.

Ohio Department of Natural Resources
Office of Real Estate

2045 Morse Rd., Columbus, OH 43229-6605
phone: 614-265-6621

email: john.kessler@dnr.state.oh.us

9/11/2012



March 28, 2013

S. Beth Burdette

Potesta & Associates, Inc.
7012 MacCorkle Avenue, SE
Charleston, WV 25304

Dear Ms. Burdette:
Re: First Colony Phase Il Development, Marietta, Washington County, Ohio

This is in response to your correspondence, received on February 6, 2013, regarding the
proposed commercial development at the above address. Our comments are provided in
accordance with the provisions of Section 106 of the National Historic Preservation Act,
as revised (36 CFR 800) and the 2005 Nationwide Programmatic Agreement for cell

tower projects.

The information you submitted documents that construction on the parent parcel has
already been started. Unfortunately, this occurred before Section 106 compliance was
completed. Therefore, we can not comment further and recommend that you gather
information as outlined in 36 CFR Section 800.9 and consult with the Advisory Council
on Historic Preservation about how to proceed.

if you have any questions please contact Nathan J. Young at (614) 298-2000 or through
e-mail at nyoung@ ohiohistory.org.

Sincerely,

Mark J. Epsteiri/ Department Head
Resource Protection and Review

Please refer to OHPO Project ID number 2013-WAS-23323 for all future correspondence for this project

x¢: COEH, ACHP

GHIO HIETORICAL SOCIETY
Ohio Histaric Preservation Office
800 East 17th Avenue, Columbus, Ohio 43211 ph: 614.298.2000 fx: 614.298.2037
www.ohishistory.org



APPENDIX C
EASTERN SPADEFOOT HABITAT SURVEY



Jeffrey G. Davis
625 Crescent Road
Hamilton, Ohio 45013
(513) 868-3154
E-mail anura@fuse.net

February 19, 2013

Sarah Beth Burdette
Potesta & Associates, Inc.
7012 MacCorkle Ave., SE
Charleston, WV 25304

Dear Ms. Burdette,

Please find the attached Eastern Spadefoot Habitat Survey Report and Invoice. The
Habitat Survey resulted in the site be rated as having low quality Eastern Spadefoot
habitat. | am not recommending a Presence-Absence Survey at the site. Because of
the amount of fill that had been moved to the site, it was difficult to complete the survey
but during one discussion you and | had, | learned that the site was under a dense
canopy of deciduous trees until 2009. The original soil was not friable, nor was it on a
sandy or loamy terrace, the habitat used by the species. The silty loam that was the
original soil in the area of interest holds water as evidenced by the ponded water at the
south end of the Marietta Country Club’s golf course, but Spadefoots do not breed in
pools under a dense canopy. Therefore in my best judgment, the area of interest was
likely never used by Eastern Spadefoots.

| appreciate the opportunity to work with you. If | can be of further service or if you have
questions regarding the current report, please do not hesitate to contact me.

Sincerely,

5 v /1 Y. ,‘
Sor'rees )—‘\/. Al S

Y&

Jeffrey G. Davis




Eastern Spadefoot (Scaphiopus holbrookii) Habitat Survey at the First
Colony Commercial Development. Marietta, Ohio

Submitted to:

Sarah Beth Burdette
Potesta & Associates, Inc.
7012 MacCorkle Ave., SE
Charleston, WV 25304

Submitted by: Jeffrey G. Davis, Ohio Division of
Wildlife Approved S. holbrookii Surveyor

February 17, 2013



they may become cannibalistic. While most Ohio species of frogs and toads require
eight weeks to two years to metamorphose, Eastern Spadefoots may do so in as few as
two or three weeks. Reproduction can be repeated several times in a season but during
dry years it may not take place at all.

Eastern Spadefoots spend most of their time burrowed into friable soils such as sand or
loam (Figure 9). They do not venture far from their burrows except to reproduce. On
rainy nights they may leave their burrow to forage on a variety of small invertebrates,
especially insects, and typically return to the same burrow. If the weather is dry,
Spadefoots ambush passing insects from the mouth of their burrow. In Ohio Eastern
Spadefoots are restricted to the Hocking, Muskingum, Tuscarawas and Ohio River
valleys, and the Sandy Creek drainage in Tuscarawas County. There is one historical
record (1957) from Pike County in the Scioto River drainage. The distribution of the
Eastern Spadefoot in Ohio is illustrated in Figure 10.

2.0 METHODS
21 Desktop Survey

A literature review and a search for museum specimens were conducted to determine
the history of Eastern Spadefoot distribution in the vicinity of the study site. Because
river floodplains serve as migration corridors for this species, historical records in the
Ohio and Muskingum River valleys in Washington County in the vicinity of the subject
site were given careful consideration.

Soil and topographic maps and aerial photographs were examined to determine if a site
reconnaissance visit was necessary based on available potential habitat (terraces
adjacent to floodplains) and soil type (sandy or loamy soils).

2.2 Habitat Quality Ranking

The results of desktop survey and site visit were combined to assess the suitability of
the subject site as Eastern Spadefoot habitat. If potential Eastern Spadefoot habitat
(habitat ranked moderate or high quality) was present on site, a Presence-Absence
Survey at the subject site would be recommended to confirm the presence or absence
of the species.

Eastern Spadefoot habitat quality is ranked by the number of habitat indicators present
and the history of known populations in the vicinity of the study site. Also considered in
the evaluation are any anecdotal records (word of mouth but no conclusive evidence is
available), and information from herpetologists familiar with the region and the species.
Finally, consideration is given based on what is known about the herpetological
community in the county. If herpetologists have made significant efforts to document
the amphibians and reptiles in the county one can assume an increased probability that
most species that occur in the region will have been found.

It is very important to understand that due to the Eastern Spadefoot's unpredictable
breeding season, fossorial habits, and short larval period it can be easily overlooked.
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West of the subject site, along State Route 7 there are more businesses and the
southern extremes of the golf course which appear to periodically flood and hold water
(Figure 11).

Significant disturbance to the soil and alterations to the vegetation has occurred at the
subject site making the habitat assessment difficult. The present assessment is based
on remnants of the original topography, soils immediately east and north of the subject
site, and an aerial photograph dated 24 August 2007 (Figure 12). The results of the
habitat survey are presented in the “Recommendations” section.

The original soils were Moshannon silt loams (Figure 13). Described as poorly drained
(http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx), these soils have been
buried under approximately 2—4 meters of fill, from east to west respectively (Figure 14).
The source of the fill appears to be the hilisides overlooking the subject site from the
north. The soils on the overlooking hillsides are Vandalia silty clay loams. The fill
raises the grade of the subject site to that of the adjoining level where the Fairfield Inn
and Suites is situated. The fill also changes the surface soil from the fine silty alluvium
of the Moshannon silt loams which hold water (as evidenced in Figure 11) to well
drained Vandalia silty clay loam. In its present state there is no canopy at the subject
site (see Figure 1), but historically the area was under a dense canopy (Figure 12). All
trees were removed from the subject site in late summer, 2009.

Remnants of the original soils and topography adjacent to the subject site can be seen
north of it on the terrace where a green for the golf course is situated and immediately
east of the Fairfield Inn and Suites where three houses were built on the first terrace
above the Ohio River flood plain on Hackers silt loams and Vandalia silt loams. These
soils are soft and friable. A handful of soil was easily scooped from the surface without
the use of a shovel or other tool (see Figure 9). Silt loams are consistent with some
other soils at other Eastern Spadefoot sites along the Ohio River.

Evaluation of habitat quality indicators are summarized in Table 2.
4.0 RECOMMENDATIONS

This habitat survey ranks the subject site as providing low quality Eastern Spadefoot
habitat (3 of 5 indicators). Because it was originally covered by a dense canopy any
pools that would have formed would not have been suitable breeding sites and because
the original soils were not friable, Eastern Spadefoots would not have used them as
non-breeding habitat. It is noteworthy, however, that the remnants of the terrace east of
the subject site do provide suitable soils for burrowing and the portions of the golf
course that flood may have provided potential breeding habitat.

The installation of a box culvert, through which the stream along the south edge of the
subject site will flow, will not impact Eastern Spadefoots, even if they exist at the site.
The species does not utilize stream habitats nor do they generally cross them.

A Presence-Absence Survey is not recommended at the subject site as defined
by Figure 1.



Figures



Figure 3. An unnamed tributary of Duck Creek flows from east to west across the
southern edge of the subject site. This view looks east toward an existing box culvert.

Figure 4. Eastern Spadefoot, Scaphiopus holbrookii, from Meigs Co., Ohio.
2\



Figure 10. The distribution of the Eastern Spadefoot in Ohio is limited to the valleys of
the Hocking, Ohio, Scioto, and Muskingum Rivers.

® Pre-1970
a 1971 - 1989
* 1990 - 2000
@& 2001} 1o presem

Figure 11. Aerial photo dated 3 June 2004. The southern end of the golf course is
under water. The yellow push pin marks the approximate center of the subject site.




Figure 14. View of the fill at the subject site looking south from the golf course. The
earth moving equipment is on top of the fill. The grass is at the level of the original

grade.
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Table 1. Museum records for the Eastern Spadefoot, Scaphiopus holbrookii, in
Washington County, Ohio.

Museum Township Year Museum No.
OSM Belpre 1982 4599-4600, 4669, 4782, 4783
ouve Belpre 1986 8492, 8527, 8528, 9089
CMC Marietta 2002 9239-9263
CMC Waterford 2002 9233-9238

OSM — Ohio State University Museum, OUVC-Ohio University Vertebrate Collection, CMC- Cincinnati
Museum Center

14



APPENDIX D
OHIO EPA FORMS

DELINEATION MAP
PRIMARY HEADWATER HABITAT EVALUATION FORMS

QUALITATIVE HABITAT EVALUATION INDEX AND USE ASSESSMENT FIELD SHEET
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m Primary Headwater Habitat Evaluation Form M es |
HHEI Score (sum of metrics 1, 2, 3) : ita_lj

sITE NaAMERLOcATION UNT Duck Creek US Existing Box Culvert

siTe Numer_SP 1 RIVER Bagiy Ohlo DRAINAGE AREA (mr) 0.98

LENGTH OF STREAM REACH (ft)___ 200 a1, 39.40546 NG, -81.41087  RivER CODE RIVER MILE

pate 11/21112 scorer B. Burdette  commEenTs
NOTE: Complete All ltems On This Form - Refer to “Field Evaluation Manual for Ohlo’s PHWH Streams” for Instructions

STREAM CHANNEL [Z1NoNE/ NATURAL cHANNEL [TJRECOVERED [TJRECOVERING [T] RECENT OR NO RECOVERY
MODIFICATIONS:
1. SUBSTRATE (Estimate percant of every type of substrate present. Check ONLY wo predominant substrate TYPE boxes
(Max of 32), Add total number of significant substrate types found (Max of 8). Final metrlc score is sum of boxes A & B, HHEI
TYPE PERCENT PERCENT Metric
BLDR SLABS [16 pts] 0% SILT [3 pt] 0% Points
BOULDER (>256 mm) [6 pts] _ 0% LEAF PACK/WOODY DEBRIS [3 pts] 5%
O BEDROCK [16pt] 0% LI FINE DETRITUS [2 pts] 0% f;bﬂ_r:h
O[] cossLE (65256 mm) (12 pts] __10% EB CLAY or HARDPAN [0 pt) 0% ax = 40
Il GRAVEL (264 mm)[apis)  _ 88% | MUCK [0 pis] 0% 23 |
I3 saND (<2 mm) [6 pts] 10% O  arTIFICIAL (3 pts] 0% |
Total of Percentages of 10.00% @ (8) A+ B

Bidr Slabs, Boulder, Cobble, Bedrock

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: [ 1_8:1 TOTAL NUMBER OF SUBSTRATE TYPES: (5 B!

2. Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 fi) evaluation reach at the time of Paol Depth
evaluation. Avoid plungs pools fom road eulverts or storm water pipes)  (Check ONLY one box): Max = 30
> 30 centimeters [20 pts} > 5 em =10 cm [15 pte)
>225 - 30 em [30 pls) < 5cm[5 pis)
> 10 - 22.5 cm [25 pls) NO WATER OR MOIST CHANNEL (0 pts] 20
T,
COMMENTS MAXIMUM POOL DEPTH (centimeters): | 72 ; |
| -

3 BANK FULL WIDTH {Measured as the average of 3-4 mea ents) (Check ONLY one box): Bankfull
> 4,0 metors (> 13') [30 pts) gﬁ >1.0m -1.6m (> 3' 3" - 4'B") [15 ps] Width
>3.0m ~4.0m (> 9' 7" - 13) [25 pts) « 1.0 m (<=3'3“) [5 pts] | Max=30
>1.6m -3.0m(>9 7"-4'8") [20 pts) |

- I
COMMENTS AVERAGE BANKFULL WIDTH (meters): | 1.20 ' Il 20

[

This information must also be completed
RIPARIAN ZONE AND FLOODPLAIN QUALITY Y¢NOTE: River Left (L) and Right (R) as looking downstream tx

RIPARIAN WIDTH FLOODPLAIN QUALITY
L R  (PerBank) L R (MostPredominant per Bark) L R
Wide >10m D Mature Forest, Wetland Conservation Tillage
DD Moderate 5-10m DD :::‘ erlr;ature farestiShiublorOld Urban or industrial
FHO  Narow <sm ] Residential, Park, New Field [C]  Open Pasture, Row Crop
EE None ED Fenced Pasture DD Mining or Construction

COMMENTS Lowu on RDB; very limited riparian area. s

Stream Flowing Moist Channe), isolated pools, no flow (Intermittent)
Subsurface flow with isolated pools (Interstlitial) Dry channel, no water (Ephemera)
COMMENTS_ <

FLOW REGIME (At Time of Evaluation) (Check ONLY one ﬁ:

SINUOSITY (Number of bengs per 61 m (200 ft) of channel) (Check ONLY one box):
None 1.0 2.0 3.0
0.5 15 2.5 >3

STREAM GRADIENT ESTIMATE
D Fiat (0.5 /100 1) Flat to Moderate E Moderate (2 100 #) D Moderate to Severe D Severe (10 1100 fy

m

October 24, 2002 Revislon PHWH Form Page - 1




ADDITIONAL STREAM INFORMATION (This Information Must Also ba Completad):

aHer PERFORMED? -[]ves| JNo QHEIScore 800 (1'Yes, Attach Complsted QHEI Form)

DOWNSTREAM DESIGNATED USE(S)

WwH Name: . Ovus R § __ Distance from Evaluated Stream <~ | m\y_
CWH Name: _ _ Distance from Evaluated Stream _
EWH Name: Distance from Evaluated Stream _

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE BITE LOCATION

USGS Quadrangle Name: Marietta NRCS Soll Map Page:______ NRCS Scil Map Stream Order _
County: _Waslllngton B‘ Township / City: Marletta
MISCELLANEQUS
Base Flow Conditions? (YN)._Y  _ Date of last precipitation:_ 111212 quanty;__ 020
Photograph Information: _ —
Elevated Turbidity? (Y/N): y Canopy (% open): 40%
Waere samples collected for water chemistry? (Y/N): b {Note lab sample no, or Id. and attach results) Lab Number:
Field Measures:  Temp (°C) Dissolved Oxygen (mg/) pH (S.L.) Conductivity (umhos/cm)
Is the sampling reach representative of the stream (Y/N)__Y_ If not, please explain.

Additional comments/description of pollution impacts:

SIOTIC EVALUATION

N|w
Performed? (Y/N): __| (f Yes, Record all obeervations. Voucher callactions optional. NOTE: ell voucher samples must be labeled with the slte
ID number. Include appropriate field data sheets from the Primary Headwaler Habitat A nent Manual)

Fish Obsetved? (Y/N)_N_B Vaucher? (W‘NlNB Salamanders Observed? (YIN)_N_B Voucher? {Y/N), K NB
Frogs or Tadpoles Observed? (YIN),NB Voucher? (Y/N)y Baquaﬂc Macmoinvertebrates Observed? {YIN.)M Voucher? (Y/N)_ L

Comments Regarding Biclogy:

e
DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH ("'I'hls must be completed):

Include Important landmarke and other features of Interest for site evaluation and a narrative description of the stream’s location

FLOW -’

PHWH Form Page -2
October 24, 2002 Revision W‘ﬁ




=P
Qualitative Habitat Evaluation Index :
m and Use Assessment Field Sheet _ $%427.Scor 6’~'

Stream & Location: \JXNT U (vcel \ g4 TR Ty W eas e Dater)\ J ’{‘JE )
=\ A

=5 A Seorers Full Name 8llation; > S vdxye -~
River Code,: . STORET #: Gar song 31 oSt I8 Tkl 4.9, O “rcatignD)

-y, tB E .

E OL RIFFLE o ALITY
[l BLDR/SLABS no].Po_ Rpi L] CI1HARDPAN [4] POOLRIFFLE 1y LIMESTONE [1] CIHEAVY [-2)
OO BoutoErRie) ___ _ DJCIDETRIUS[S] & CITILLS[1] siLT ODERATE [-1] Sudstrate
ODgosBLel) __\o__ OOMucki " CIWETLANDS(0) CINORMAL [0
BEORMELTT e O Osuml 12 CIHARDPAN [0] LIFREE 1) l
oo Eme:m ; T\ DO OARTIFICIAL[0) . CISANDSTONE[)])  opg,  CIEXTENSIVE[2] |
O L1 BEDROGKS] (Score natural substrates; ignore CIRIP/RAP (0] %smomﬂﬂﬁ Y paximum
NUMBER OF BEST TYPES: L1#.or fore [2] ludge from point-sources) BF-ACUSTURINE [0] CINORMAL {0) 20
MEF.or less [0) SHALE [-1]. CINONE [1)
Comments - CICOALFINES [:2) o
[

D ndicate prese e 3: 0-Absent; 1- small amounts or if more n of margi
2 A7 AMC'OVE}?;UE‘IH;? -I\:::fggtg :tm:;ugi:: b:‘lnl!lo} é:ehryghasl quality or Inrsmall amr?t? c‘fthgherginm AMOUNT
uality; 3-Highest quality in mederate or groeler amounts (0.g., very large boulders in dsep or fast waler, lar?a Check ONE (Or 2 & avorago)
glamafer log that Is stabie, well developed rootwad In deop I? st water, or deep, well-defined, funclional pools. [ EXTENSIVE >75% [11]
| UNDERCUT BANKS [1] ; —==_POOLS > 70cm [2] | OXBOWS, BACKWATERS 1] \ZTMODERATE 25-75% [7)
| OVERHANGING VEGETATION[1] __| ROOTWADS[1] _C> AQUATIC MACROPHYTES [1] [0 SPARSE 5<25% [3]
= LOGS OR WOODY DEBRIS [1] [] NEARLY ABSENT <5% i)]

Q_SHALLOWS (IN SLOW WATER) [1) O BOULDERS [1]
&> ROOTMATS [1] - < Pl '
Cornprents Maximum [@
20 ]
3] CHANNEL MORPHOL OGY Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
I HIGH [4) Cl EXCELLENT7) 12’ NONE (6] 1 HieH13)

1 MODERATE(3] [J GOOD [5) ] RECOVERED [4] ] MODERATE {2)
Eww. [21 EPFAIR (2] ] RECOVERING [3] 2P Low )

‘NONET1] ] POOR[1) [0 RECENT OR NO RECOVERY {1} Channel) )
Comiments 3 L 1 Maxlmuzg
4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for Z4CH BANA(Or 2 per bank & average)

River right looking dowmstream RIPARIAN WIDTH FLOOD PLAIN QUALITY
4B EROSION £1 £y wibe > som 4 &1 B rorest, swam 3 0 B consERvATION TLLAGE m
NONE/LITTLE [3]  [] [] MODERATE 10-80m [3) [J [J'SHRUB OR OLO FIELD [2] EPL] URBAN OR INDUSTRIAL [0}
B} FOMODERATE[2)  [] CJNARROW 5-10m [2] [ EIRESIDENTIAL, PARK, NEW FIELD [1] L1 CT MINING / CONSTRUCTION (1)
[ LIHEAVY 7 SEVERE [1) & L] VERY NARROW < 5m [1) 1 L] FENCED PASTURE [1) Indicate predominent lend use(s)
a2 DOJSNoNE[0) [0 1 OPEN PASTURE, ROWCROP [0]  past 100m npatian.  gopseiun
Conunents | | Maxlmu1mo
5] POOL 7/ GLIDE AND RIFFLE/ RUN QUALITY :
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potentlal
Check ONE (ONLY!) Check ONE (Or 2 & average) ~ Check ALL that apply Lrimary Contact
LI im (6] \EFPOOL WIDTH > RIFFLEWIDTH 2] LI TORRENTIAL (1] SLOW [1] Secondary Contac
zﬁg’ . CIPOOL WIDTH = RIFFLEWIDTH[1]) CIVERY FASTI1)  LVINVERSTITIAL [1) || etete omonnd osemmmnssr
ol [JPOOLWIDTH > RIFFLEWIDTH[0] CIIFAST 4] CJ INTERMITTENT [-2] -
[Jip2=<0idn [1] DMobERATE 1] [ EPDIES [4] Pool /i i
D= 0:2in [0) Indicate for reach - pools and riffes. Curent ﬁ—_
Comments 4 = | Meximum |

iffles; t be lar rt i
Indicate for functional riffles; Best areas must be large enough to support a population [INO RIFFLE [metric=d

F of riffle-obligate species: Chack ONE (Or 2 & average).
| RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
I O E&%-qgmwwm [2] CJMAXIMUM > 500m [2] C]'STABLE (659, Cobble, Boulder) [2) ] NONE [2]
i ég'g;:msqm (1] "ESMAXIMUM < 50cm [1] FHMOD, STABLE (eig., Largs Gravel) [1] Oiow '
DIBESTAREA s [ UNSTABLE {o.:, Firio Gravel, Sand) [0] SEIMODERATE [0] 4%k
(L mbtro=0) \ \ CIEXTENSIVE -], 4%
OlIUTeNLS \ “ Maxmurg

€1 GRADIENT( 4|,|, tmi) [] VERYLOW -LOW [24] ‘f’ %POOL: %GLIDE(_O ) G‘rwen@

2% DRAINAGE AREA O MODERATE [6:10]
g2 { 0.2¢ miz) [JHIGH - VERYHIGH [10:6] %RUN: %R Max/mu1m

i EPA 4520

91

5
i




A/ SAMPLED REACH
Check ALL that apply

METHOD STAGE
n.c..._ BOAT 15t -samplo pass- 2nd

Mussbm __m__ HIGH M
L. LINE up

a OOLow m
DISTANCE bpry 0O

Comment RE: Re

consistency/ Is reach lypical of steam?, Recreation/ Qbserved - Inferred, Other/ Sampling observations, Concems, Access directions, etc.
4 ?ﬁ L Ra-L A ‘I.ILC(.“ »/nw / u.k /_-..-{‘ ..»- Q.f..ﬂ/rnaj.. .

y ﬂcac.rf.hr,/ﬂv r.vﬁ) s u.w.m <r./|\,.n ..,r/ N #‘waaﬁ(..mﬂ ./ ~Sea /Wl.;\ ﬁr.m\n.....».fm. -z u-uw . mmw?ao hVNﬂP u..(...L.HwM
< Y -~

L) 4

0 0.5km CLARITY 5 D/ MAINTENANCE ~ Cirde some & COMMENT L ISSUES 77 MEASUREMENTS
m S 1at ~sample pase-~ Znd JERUISANCE ALGAE "y PUBLIC / PRIVATE / BOTH / NA WWTP / CSO / NPDES / INDUSTRY width
P“wx.s Cl<20cm 1 INVASIVE MACROPHYTES '~ ACTIVE [ HISTORIC / BOTH/ NA HARDENED / QREARY DIRTAGRIME depth
L] 12 O 20-<40.em [ EXCESS TURBIDITY YOUNG-SUCCESSION-OLD CONTAMINATED / LANDFILL max. depth
«wQ OTHER ' [ 4070 cm [0 DISCOLORATION SPRAY / SNAG / REMOVED BMPs-CONSTRUCTION-SEDIMENT o = 0 o
wd A, O>70emcIB O Boroamyscum MODIFIED / DIPPED OUT / NA LOGGING / IRRIGATION / COOLING \ % dopth
meters L) SECCHI DEPTHL] SHEEN LEVEED / ONE SIDED Ex\%w.@acﬁﬂmn%o \ ulEi.___.-_.,..._E
SHJLITTER RELOCATED / CUTOFFS FALSE BANKTMANURE D
GAMOFY! OB 5w 7 ) MOVING BEDLOAD-STABLE WASH H,0 / TILE/H,0 TABLE  bankfull max. depth
H UISANCE % ,
[0>e85%-OPEN & [l SLUDGE DEPOSITS ARNOURED / SLUMPS ACID / MINE / QUARRY / FLOW  floodprone x* wiith
L[] 55%-<85% 2 —OM O CSOuSSOWOUTEALLS ISLANDS / SCOURED NATURAL / WETLAND | STAGNANT  entrench, ratio
ke o ) RECREATION  awea vermi IMPOUNDED / DESICCATED PARK / GOLF KLAWNLROME >  Logircy 7roe.
[ <10%- CLOSED . PooL: [1>10082[1>3R FLOOD CONTROL / DRAINAGE 7 ATMOSPHERE / DATA PAUCITY
Stream Drawing: =,
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m Primary Headwater Habitat Evaluation Form

HHEI Score sum nfrnolrlcs 1 2,3) :

SITE NAME/LOCATION

UNT Duck Creek DS Exlsting Box Culvert

siTENuMBER [SP2 | rversasinOhlo ___ DRAINAGE AREA (mF) |

LENGTH OF STREAMREACH () 200 |, A, (3940581 LONG. |
pate 1112142 scorer [B.Burdette :  comments |

.
41234 IRIVER CODE_ . IRIVER MILE |

el
N

NOTE: Complete All items On This Form - Refer to “Field Eveluation Manual for Ohlo's PHWH Streams" for Instructions

ENoNE /NATURAL cHaNNEL [DIRecoverep [CIRECOVERING [Z] RECENT OR NO RECOVERY

STREAM CHANNEL
MODIFICATIONS:
1. SUBSTRATE (Estimate percent of every type of substrate present. Check ONL Y two predominant substrate TYPE boxes
{Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. HHEI
TYPE PERCENT TY E csnr Metric
BLDR SLABS [16 pts] ...,m__“ SILT [3pt) 15% Points
B8OULDER (>256 mm) [16 pts] _ LEAF PACK/WOODY DEBRIS [3 pts) | lg% I
.| BEDROCK [16pt] | 0% CI0l  FINEDETRITUS [2 pts) L.O% el
OL3 coseLe(es-256 mm) 12 pts) 1_S%.. O  cLAY orHARDPAN [0pt) | g'é._ i ax = 40
e . ; .
EIE] oraversemmisps) L 8% OO muckopts 0%
B0  sAND (<2 mm) 6 pts} L 15% B0 ARTFICIAL [3pts] L%
Total of Percentages of 1 (A) - E i ‘ (B)
Bldr Slabs, Boulder, Cobble, Bedmckm —i1 ) A+B
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: | 18 } TOTAL NUMBER OF S8UBSTRATE TYPES:
2. Maximum Pool Eopth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the lime of Pool Depth
evaluation. Aveoid plunge pools from road culveds or sform water pipes)  {Check ONLY one box}: Max = 30
> 30 cenlimeters {20 pis) > % om - 10 cm {18 pis}]
> 22.5 - 30 om [30 pts] <&om |5 pts]
>10 - 22.5 cm |25 pis) NO WATER OR MOIST CHANNEL [0 pis]
COMMENTS_! _ .. MAXIMUM POOL DEPTH (centimeters): o—'l
L}

3, BANK FULL WIDTH (Measured as the average of 3-4 mea ents) (Check ONLY one box): Bankéull
> 4,0 meters (> 13') [30 pte] . ﬁ“ >1.0m -1.5m (> 3'3%- 4'8%) [15 pts] Width
>3.0m -4.0m (>9'7" . 12') [25 pts] < 1.0 m (<=3'3%) [5 pts] Max=30
>16m -3.0m(>9 7" -4'9") [20 pts]

COMMENTS: .. .. . : . i oo . _ .. ! AVERAGE BANKFULL WIDTH (meters): 1.52

This Information must also be completed
RIPARIAN ZONE AND FLOODPLAIN QUALITY VtNOTE: River Left (L) and Right (R) as looking downstream?

RIPARIAN WIDTH FLOODPLAIN QUALITY
L R  (PerBank) L R (Most Predominant per Bank) L R
[ wide>tom FILT  Mature Forest, Wetland CX3  conservation Tiage
O3  Moderate 5-10m 00 L’{:{:‘“’e FoestiShiubiorQid BB umean or ndustiat
EIE]  Namow<sm [3E3  Residential, Perk, New Field O3 Open Pasture, Row Crop
D None ) ) . m _ Fenced Pasture o Mining or Construction
COMMENTS!RIparian width :  only of qrassv restored banks/planiinds., !

Stream Flowing Maizt Channel, isolated pools, no flow (Intermittent)
| ] Subsurface flow with |solated pools (lnterstﬂlal) Dry channel, no water (Ephemeral) = _
COMMENTS_; L R . — il L

FLOW REGIME (Af Tims of Evaluation) {Check ONLY one ﬁ:

SINUOSITY (Number of bongs per 61 m (200 ft) of channel) _{Check ONLY one box):
None 1.0 2.0 3.0
{1 o6 1.5 25 >3
STREAM GRADEIT ESTIMATE
E] Flat (0.5 /100 1) Flat to Moderate E Moderate (2 w100 ) D Moderate to Severe D Severe (1a /o0

T e e
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M

ADDITIONAL STREAM INFORMATION (Thla information Must Also be Complsted):

aHEl PERFORMED? f] Yes [ INo QHEIScore 220 (1 ves, Attach Complsted QHE! Form)

DOWNSTREAM DESIGNATED USE(S)

Distance from Evaluated Stream, <~ | mile. _

WWH Name: __Olwo Kt - — _ -
| _{CWH Name: _ _ Distance from Evaluated stronmdl'
|__{EWH Name: .. Distance from Evaluated Stream _

MAPPING: ATTACH COFIES OF MAPS, INCLUDING THE ENT RE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION

USGS Quedrangle Name: Mariatta NRCS Soil Map Page:, NRCS Soil Map Stream Order _

County: _{W,sl}l{n__lon E_ Townshi;': / City: Marietta )
MISCELLANEOUS

Base Flow Conditione? (Y/N):_ | 'Y . Data of Ias! prempl!atim 111212 N Quantity:_. _G_ N

Photograph Information: " . ) . o

(Note |ab sample no. orid. and attach results) Lab Number:_| i
pH(S.U.).

Elevated Turbldity? (YIN): E Canopy (% open): | 100 /.
Woere samples collected for water chemistry? (YIN): . h

It i
 Dissolved Oxygen (mah), . : Conductivity (umhos/em) . L —

Field Measures:  Temp (*C)_

Y
1s the sampling reach representative of the stream (Y/N)____ : If not, please explain;

Addittonal comments/description of pollution impacts:

BIOTIC EVALUATION

-
Performed? (Y/N) __| (1 Yes, Record all abservations, Voucher collections optionel. NOTE: all voucher samples must be labeled with the sits
1D number. Includo nppropriste Neld €uta sheots from the Pdmary Hoadwater Habilat Assessmaent Manual)

Fish Observed? (YiN)ﬂ Voucher? tYJN] Salamanders Chserved? (YJN) Voucher? (YJN} 'NB
Frogs or Tadpoles Observed? (Y/N)y Voucher? (Y/N)y Bnquaﬁc Macminvertebmies Observed? (‘HNJ'N Voucher? (Y/IN)__|

Comments Regarding Blology:
iNo samples collectsd. Visual observations =few (3- 5; approximately 3 Inch length) small fish observed.

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (T'hls must be completed):

Include Important landmarks and other features of intsrest for sita svaluation and a narrative description of the stream’s locatlon

FLOW -)

PHWH Form Page - 2
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' Qualitative Habitat Evaluation Index m——
m and Use Assessment Field Sheet  $%727.Score: -
Stream & Location: AN\ Dyl Cacee. T Uhanhan S (ullerr Date: W] 21 |eg12
<2 Stcorers Pl Nawwe & Allation; B 13, A A \e .~ Potcein

e,

AR T 2

Lat /L
i Joeation ]

Kiver Code; = - STORET #;

1) SUBSTRATE Shovk oMLy wa s i tde it e Check ONE (Or 2 & average)

BESTTYPES po0 pprie  OTHERTYPES o0 oo ORIGIN QUALITY
OO BLDR/SLABS [10)____ ___ [JCJHARDPAN([4) _— ~ _  [CIUIMESTONE{1) CJHEAVY. [-2)
OO BoutoErfe] . . CIOPERIUSES) 1O OITMisiy siLt AMODERATE [1] .Swhsvare
[ [J COBBLE 8] —_— DOwMuck{zy _____ ___ CIWETLANDS [0) CJ NORMAL [o]

RAVELI)  __SS__ O OSIT) —S____ [JHARDPAN[0] DIFREE [1) @
[1C1 [SAND [6) —1S O DARTFCIAL) CISANDSTONE[D)  oDg, LIEXTENSIVE[2] |
oo _E}Sﬂ@_@!ﬂ_ﬂl N (Seore natural substrates; ignore CIBIR/IRAP lg;l)‘ _ gp WODE{!ATE B paximan
NUMBER OF BEST TYPES: [J 4 ormore [2] sludge from polnt-sources) BN h&?{lﬁi NE[0] ng:m_t. (01 20

AU SHALE [+1]. T
Comments Rarab il DI COALRINES [-2) v
Q
2] INSTREAM COFER Indicate presence 0 1o 3: 0-Absent; 1-Very small amounts or if more comman of marginal AMOUNT
quality; 2-Moderate amounts, but not of l:rghant quality or in small amounts of highes! Chock ONE (Or 2 & averags)

guaﬁty.' 3-Highes! quallty in moderate or greater amounts (a.?.. very large boulders in deep or fast water, large
ameter log thal Is stable, well developed rootwad In doap / fast water, or deap, well-defined, funclional poals. [0 EXTENSIVE >75% [11]
~2_ [UNDERCUT BANKS [1] i POOLS > 70¢m [2] L. OXBOWS, BACKWATERS [1] (] MODERATE 25.75% m
—£2_OVERHANGING VEGETATION (1] _U ROOTWADS[1] _{ AQUATIC MACROPHYTES [{] [J SPARSE5-<25% [3]
< _ LOGS ORWOODY'DEBRIS {13 = NEARLY ABSENT <5% [1]

O _SHALLOWS (IN SLOW WATER)[1] _{} BOULDERS [1) '
£ RORTMATS [1) \ Cover ;
Cormments Maximum

20 ]

——

3] CHANNEZ MORPHOL OGY Check ONE in each category (Or 2 & averags)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
[ HIGH [4) [J EXCELLENT[7] [J NONE[6) O HIGH [3]
C1 MODERATE 3] [ GOOD (5] [0 RECOVERED [4] [0 MODERATE [2)
[ xowi(2] O FAIR [3) ] RECOVERING [3] low 1]
NONE {1) B PoOR 1) & RECENT OR NO RECOVERY [1) \ c».ma/.
Comments | \ Maximum || <] '

| o
TThe, secWen € Do e Been e b~! E]S.‘!'L\:‘Hu\\!-ﬁ + ol é.ow.\q.m f;\

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for Z4CH ZANK(Or@por bank & average)

River ight looking downstresm — RIPARIAN WIDTH FLOOD PLAIN QUALITY
t EROSION & &) wipe > som M) a) E:Fonesr. SWAMP [3) ufa) CONSERVATION TILLAGE [1]
%NONH LITTLE 3]  [] [ MODERATE 10-50m [3) [0 [J SHRUB'OR OLD FIELD [2) RBAN OR INDUSTRIAL [0]
O C1'MODERATE [2) O [J NARROW.5-10m [2] 1 [ RESIDENTIAL, PARK, NEW FIELD [1] MINING / CONSTRUCTION [0]
0 CTHEAVY/'SEVERE (1] [J [J VERYNARROW < 5m [1) O L) FENCED PASTURE [1) Indicate prodominant land use(s)
3 TEZ] NONE [0) [J CI'OPEN PASTURE, ROWCROP [0])  past 100m rparian. Rppertan
Conmnents 0 O Maximum
10

8) POCL / CLIDEAND RIFFLE S RUN QUALITY :
Recreation Potential

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY

Check ONE (ONLY)) Check ONE (Or 2 & average) Check ALL thal apply Lrimary Contact
L3 1 6] [1POOL WIDTH > RIFFLEWIDTH12] - [ TORRENTIAL [) E2'SLOW 1) Secondary Contact
CIoi7+<Am 14) L] POOL WIDTH = RIFFLEWIDTH{1] CIVERYFAST{i] L] INTERSTITIAL [-1] clrels on and comment on
O1i0i-<07m (;] JBPOOL WIDTH&RIFFLEWIDTH[0] DJiFAST{1) ClINTERMITTENT [:2) ‘
u] _éﬁ%ﬁu 5 CIMODERATE/1)  C1EDDIES [1 Pool /==

0l Indicate for reach - poots and nifles, | Curent, l
Commenls o M’””"“,’g

= ) " b
Indicate for functional riffles; Best areas must be large enough to support a population [INO RIFFLE metric=0

of riffle-obligate species: Check ONE (Or 2 & average).

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
CIBEBTAREAS S40cm [2] [ MAXIMUM > 50cm [2) C)STABLE (6ig}, Copble, Bouider) (2] LI NONE [2) .
CIBESTAREAS 590cm (1] [BMAXIMUM < 50cm [1] [ MOD; ST/ \BLE(0:0.: Large Gravel) [1) ClLow)

BESTAREAS ! --_-,-,_ém] | NSTABLE (eig Fine Gravel, Sand) [0] ¥ MODERATE [0] f»fffe

o L VoA " LA
Comments [ 0 DE";TENSWE [ uMsx!mwg
O] GRADIENT| 4\, wimi) [JVERY LOW-LOW2-4) %PoOL:( O ) %GLIDE: Gractenf(g

DRAINAGE AREA 3 MODERATE (6:10] = 4 , ' Maximum

(__o.Ami LI HIGH-VERY HIGH 1104] %RUN: ((RS)%RIFFLE( S ) il )
o 06/16/06

EPA 4520
\M/Dni—“{:‘h'\\qs ;—4\10 ‘E)\,/H_

A
~Ao%



A/ SAMPLED REACH Comment RE: Reach consistency/ Is reach typica) of sieam?, Recreation/ Observed - Inferred, Other/ Sampling observations, Concems, Actess directions, ete.

Check ALL that apply = F o< ey .M..ﬂr’ A SR P C

METHOD ; T ¢ = : -
[] BOAT i..wa..wbmm. d — /fa.mw LN n?,.rf KGN ed R P Tat) S O nrnw\c,.../ Y ».M.nn.w S
EPWADE Cweh 0O "
Orune  EJOP 0
[ OTHER m“_...wu..?n
DISTANCE Opev O
o Sk CLARITY BIAESTHETICS D/ MAINTENVANCE ~ Gircle some & COMMENT L/ [SSUES ] MEASTUREMENTS
0 0A5Km (5 o e Pase= 200 UISANCE Pmr&rrre\vvcwcn, PRIVATE / BOTH / NA WWTP / CS0/NPDES / INDUSTRY % width
0 0.2 Km O<20cm g INVASIVE MACROPHYTES = ACYIVE / HISTORIC / BOTH/ NA HARDENED / (BBAN / DIRT&GRIME = depth

y O2040em O [ excessTursDTY YOUNG-SUCCESSION-OLD : e gt

POHER Daomem O [mscoloranion

SPRAY / SNAG / REMOVE (Y . 1

\w 4 O>70emict8 O [eoamsscum ED OUT / NA LOGGING / IRRIGATION / COOLING X Danifull width

mefors ~ L] SECCHIDEPTHL] [ o sueen LEVEED / ONE SIDED oy BANK/EROSION / SURFACE ~ Pankfullx depth

CANOPY 1 cm EPTRASH/LITTER RELOCATED / CUTOFFS = FALSE BANK/ MANURE / LAGOON WD ratio
EP>85%-OPEN £ ] NUISANCE ODOR MOVING-BEDLOAD-STABLE Ao Pepps WASH H,0 / TILE/H,0 TABLE  bankfull max. depth
[] 55%~<85%  2nd em L SLUDGEDEPDSITS ARMOURED / SLUMPS % ?J\»na /MINE / QUARRY/FLOW  fioodprone x” width
O ex-as CcSousSoOUTALLS | BLANOSISCOURED | Combedov/ ASTURAL/ WETLAND) STAGNANT e

0%-<30 AREA DEPTH : e
m“:af orﬂwmo QNNQN&NWWM\ [J~100m2[3>3n FLOOD CONTROL / DRAINAGE PHERE / DATA PAUCITY

,/%

= Y

e A e
<
%2

Stream Drawing: 7 o«
vt ~U 4 2
z 3 n IW‘ > WG \W\ < \.\.\n_
% /u%_p_.. Y A nan‘ : . \ %
® & Tl o ey
S e e .
an ﬂ“n\../ > .W
23 3
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OhieEPA Primary Headwater Habitat Evaluation Form D [

HHEI Score (sum of metrics 1,2, 3) /.
SITE NaME/LOCATION _UNT Duck Creek DS Section (Proposed Box Culvert Impact Area)

siTe Numser_SP 3 RIVER BAsIN Ohlo DRAINAGE AREA (m) 0.98
LENGTH OF STREAMREACH (ft) __ 200  (at. 39.40601 NG, -81.41442 Ryver copE RIVER MILE
pate 142112 gcoper _B.Burdette  comments

NOTE: Complete All items On This Form - Refer to “Field Evaluation Manual for Ohlo’s PHWH Streams” for Instructions

STREAM CHANNEL EINONE / NATURAL CHANNEL [TJRECOVERED [TJRECOVERING [T]RECENT OR NO RECOVERY
MODIFICATIONS:
1. SUBSTRATE (Estimate percent of every type of substrats present. Check ONLY wo predominant substrate TYPE boxes
(Max of 32). Add total number of significant substrate types found (Max of 8), Final metric score s sum of boxes A & B, HHEI
TYPE PERCENT TYPE PERCENT Metric
BLDR SLABS [16 pts] . % SILT [3 pt] 5% Points
BOULDER (>256 mm) {16 pts] 0% . LEAF PACK/WOODY DEBRIS [3 pts] 3%
0 REDROCK [16 pt] % CIC]  FINE DETRITUS [3 pts) 3% f;‘a"':':‘:
CIE0  cossLE (65266 mm) [12 pts]  __10% EIE CLAY or HARDPAN [0 pf] 0% S
EIE  GRAVEL (2-64 mm) 8 pts) % ' MUCK [0 pts] 0% 24
O saND (<2 mm) (6 pts) 10% OO  ARTIFICIAL [3 pts] 0%
Total of Percentages of 3 (A (B) ¥
Bidr Slabs, Boulder, Cobble, Bedrock 1000 72 BiEb
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: | 18 TOTAL NUMBER OF SUBSTRATE TYPES: [3 E‘ |
2 Maximum Pool Depth (Measure the maximum pool depth within the 61 meter {200 ft) evaluation reach al the lime of f Pool Depth
evaluation. Avold plunge pools from road culverts or storm waler pipes)  (Check ONLY one box): | Max =30
> 30 centimeters (20 pis] >5¢m =10 cm [15 pts]
>22.5 -30cm [30 pis) <6cm|(5 pts)
> 10 - 22.5 cm [25 pis] NO WATER OR MOIST CHANNEL [0 pls] 20
i1 i
COMMENTS, MAXIMUM POOL DEPTH (centimeters): ] 36 J [T
3, BANK FULL WIDTH (Measured as the average of 3-4 measyrements) (Check ONLY one box): Bankfull
> 4.0 maters (> 13') [30 pts] ”i >1.0m -1.5m (> 3' 3"~ 4' 8") [15 pn) Width
>30m -4.0m (>9'7"-13") [25 pts] [ ] -10m (<=3' 3") (5 pts] Max=30
>15m -3.0m(>9' 7" - 4" 8*) [20 pt)
COMMENTS AVERAGE BANKFULL WIDTH (meters): I 1.21J 15

This information must also be completsd
RIPARIAN ZONE AND FLOODPLAIN QUALITY 2rNOTE: River Left (L) and Right (R) as looking downstreami

RIPARIAN WIDTH FLOODPLAIN QUALITY
L R  (PerBank) L ﬁ {Most Predominant per Bank) R
m Wide >10m D Mature Forest, Wetland Conservatlon Tillage
D Moderate 6-10m DD IFr:'Lr:\datura Forest, Shrub or Oid EIEI Urban or Industrial
2] Narrow <6m CJE]  Residential, Park, New Fleld [  Open Pasture, Row Crop
E]D None DD Fenced Pasture DD Mining or Gonstruction

COMMENTS

Molst Channel, isolated pools, no flow (Intermiitent)
Dry channel, no water (Ephemeral)

Stream Flowing
Subsurface flow with isolated pools (Interstitial)
COMMENTS,_

FLOW REGIME (At Time of Evaluation} (Check ONLY one Hb:

SINUOSITY (Number of bends per 61 m (200 ft) of channel) _(Check ONLY one box):
None 1.0 2.0 B 3.0
0.5 1.5 2.5 >3

STREAM GRADJENT ESTIMATE
E Flat (0.5 t10010) Flat o Moderate D Moderate (2 /100 ) D Moderate to Severe D Severe (to 100

w
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ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed):
aHE PERFORMED? [7] Ves| [ No QHEIScore 420 (ifVes, Atach Completed QHE Form)

DOWNSTREAM DESIGNATED USE(S)

wwH Name: __ O\nio wel ~ Distance from Evaluated Stream < | myle i
CWH Name: _ . Distance from Evaluated Stream _
EWH Name: Distance from Evaluated Stream _

MAPPING: ATTACH COPES OF MAPS, INCLUDING THE ENTIRE WATERBHED AREA. CLEARLY MARK THE SITE LOCATION

USGS Quadrangle Name: Maristta NRCS Soll Map Page: NRCS Soll Map Stream Order _

County: Washington B_ Townshlp / City;_ Marietta

MISCELLANEOUS

Base Flow Conditions? (/N)._Y  _ Date ofiast precipitation:____ 1112112 qugnyey. 020

Photograph Information: _ Po—
Elevated Turbidity? (Y/N): . Canopy (% opan): 50%
Were samples collected for water chemistry? (Y/N): _t' (Note lab sample no. orid. and atiach results) Lab Number:

Field Measures:  Temp (°C) Dissolved Oxygen (mp#l) ___ pH (S.U.) Conductivity (pmhos/cm)

Y
Is the sampling reach representative of the stream (Y/N) If not, please explain:

Addltional comments/description of pollution impacls;

BIOTIC EVALUATION

N[~ '
Perfarmed? (Y/N): __1_ (If Yos, Record all abaervations. Voucher collactiona optional, NOTE: ell voucher samples must be labelad with the site
ID number. Include appropriate fleld data sheels from the Primary Headwater Habliat Asseasmant Manual)

Fish Observed? (YIN)VNB Voucher? (YJN)NB Salamanders Observed? (YIN)N Voucher? (WN)" NE
Frogs or Tedpoles Observed? (YJNlNB Voucher? (YIN)y BMusuc Macroinvertebrates Observed? [YJNJNB Voucher? (YIN),

Comments Regarding Biology:
No samples collected. Visual Observations = No aquatic fauna,

et e e,
DRAWING AND NARRATIVE DESCRIFTION OF STREAM REACH (This must be compieted):

Include important landmarks and other featurss of intarsst for site evaluation and a narrative deseription of the stream's iocation

FLOW o

PHWH Form Page - 2
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Appendix F
OHEI and HHEI Forms



m Primary Headwater Habitat Evaluation Form

HHEI Score (sum of metrics 1, 2, 3) :
siE name/Locamion UNT Duck Creek US Existing Box Culvert

L83 |

sime Numper_SP 1 RIVER BASINOhlo DRAINAGE AREA (mf')_0.98
LENGTH OF STREAMREACH (ft)___ 200 | a7, 39.40546 oG, -81.41067 River cobe RIVER MILE
pate 11121112 gcorer _B. Burdette  comments

NOTE: Complete All ltems On This Form - Refer to “Fleld Evaluation Manual for Ohlo"s PHWH Streams” for Instructions

STREAM CHANNEL [ZInone / NATURAL CHANNEL  [1RecoverRep [TJRecoverING [T RECENT or NO RECOVERY
MODIFICATIONS:
1. SUBSTRATE (Estimate percent of svery type of subatrats present. Check ONL Y two predominant substrate TYPE boxes
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score I3 sum of boxes A & B. HHEI
TYPE PERCENT PERCENT Metric
BLDR SLABS [16 pts) __0% . gﬁ SILT [3 pt] _10% Points
BOULDER (>256 mm) [16 pts] __ 0% LEAF PACK/WOODY DEBRIS [3 pts] 5%
O  sebrock [16p] ~9% DO FiNeoerriTUs @ pts) 0% ot
O]  coBeLE (65256 mmy[12pts] __10% CIE]  cLAY orHARDPAN {0p1) 0% xS
[FIF]  GRAVEL (264 mm) (9 pts] _88% B8  muck(o pts) 0% 23 |
OO  saND <2 mm)[spts] 10% OO  ArRTIFICIAL (3 pte} 0%
Total of Percentages of 10.00° 8) T
Bidr Siabs, Boulder, Cobole, Bedrock | 0-00 % AtB
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: L18 TOTAL NUMBER OF SUBSTRATE TYPES: |5 EI
2. Maximum Pool Depth (Measure the maximum pool dopth within the 61 mater (200 1) evaluation reach at the time of Pool Depth
evaluation. Avoid plunge pools from road culverts or storm water plpes)  (Check ONLY one box): Max = 30
> 30 centimeters [20 pts] >5¢m-10 cm [15 pts]
>22.5 - 30 cm [30 pts} <5 cm [S pis)
_ > 10 - 22.5 cm [25 pls) NO WATER OR MOIST CHANNEL [0 pls] 20
T
COMMENTS MAXIMUM POOL DEPTH (centimetsrs): | 72 |
e
3. BANK FULL WIDTH (Measured as the average of 3-4 measurements) (Check ONLY one box): Bankfull
> 4.0 melers (> 13') [30 ple] E'" >1.0m -1.5m (>3 3"-4'6") [15 i) Width
>30m -4.0m (>0 7" - 13') [25 pts) 3 1.0 m (<=3' 3“) [5 pte] | Max=30
>1.6m -3.0m (> 9 7"-4' 8" [20 pts) 1
COMMENTS AVERAGE BANKFULL WIDTH (meters): F.zo : 20

E

This information must aiso be completed
RIPARIAN ZONE AND FLOODPLAIN QUALITY TYNOTE: Rlver Left (L) and Right (R) as looking downstream vk

RIPARIAN WIDTH FLOODPLAIN QUALITY
L R (Per Bank) L R {Most Predominant per Bark) L
Wide >10m DEJ Mature Forest, Wetland EE] Conservation Tlliage
O] moderate 5-10m O] mmature Forest, Shrub or Old 0 urben o Industral
FI0  Namow<sm CJE]  Residential, Park, New Field [  Oren Pasture, Row Crop
DE None DD Fenced Pasture DD Mining or Construction

COMMENTS Lawin on RDR; very limited riparian area. N —

FLOW REGIME (At Time of Evaluation) (Check ONLY one D

Stream Flowing Moist Channel, isolated pools, no flow (Intermittent)
Subsurface flow with Isolated pools (Interstitial) Dry channel, no water (Ephemeral)
COMMENTS_ ]
SINUOSITY (Number of bends per 61 m (200 ft) of channel) _(Check ONLY one box):

None 1.0 2.0 3.0

0.5 1.5 25 >3

STREAM GRADJENT ESTIMATE
D Flat (0.6 /1100 %) Flat to Moderate E] Moderate (2 /100 ) E] Moderate to Severe D Severe (101100 )

m
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ADDITIONAL STREAM INFORMATION (This Inl'ugr_natlon Must Also be Completod):
aHE PERFORMED? -[ ] ves [ |No QHE! Score 50.0 (If Yos, Attach Completed QHE! Form)

DOWNSTREAM DESIGNATED USE(S)

WWH Name:  Drug Rlutc _ Distance from Evaluated Stream < | rn\r_
CWH Name: _ _ Distance from Evaiuated Stream _
EWH Name: Distance from Evaluated Stream _

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA, CLEARLY MARK THE S8ITE LOCATION

USGS Quadrangle Names_Marietta NRCS Soll Map Page:_____ NRCS Soil Map Stream Order _
County: _Washlnyton B_ Township / City: Maristta
MISCELLANEOUS
Base Flow Conditions? (Y/N)._Y  _ Date of last precipitation,___ 111212 quantyy,  0.20
Photograph Information: _ -
Elevated Turbidity? (Y/N}): NB Canopy {% open): 40%
Were samples collected for water chemistry? (Y/N): b (Note lab sample no. or [d. and attach results) Lab Number:
Fleld Measures:  Temp (°C) Dissolved Oxygen (ma/) pH({S.U.) Conductivity (umhas/cm)

Y
Is the sampling reach representative of the stream (Y/N), If not, please explain:.

Additional comments/description of pollution impacis:

BIOTIC EVALUATION

N
Performed? (Y/N): {If Yas, Record all observations. Voucher collections optional. NOTE: ell voucher samples must be labeled with the site
ID number. Include sppropriste field date sheets from the Primary Headwater Habltat Assessment Manual)

Fish Cbsetved? (\'lwﬂ Voucher? tYJNlNB Salemanders Observed? mﬂjﬂ Voucher? (YIN) " NE]
Frogs or Tadpales Observed? (Y/N), "EI Voucher? (wN),NBAqueﬁc Macroinvertebrates Observed? (Y/N)y [ ] Voucher? (vin)

Comments Regarding Biology:

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):

Inelude important landmarke and other features of interest for site evaluation and a narrative description of the stream's location

FLOW -)

PHWH Form Page - 2
October 24, 2002 Revivion




>P |
Qualitative Habitat Evaluation Index
qm and Use Assessment Field Sheet 727 ‘52"3’/"

Stream & Location, \ DT D (xcell s Brinha By b A3 ____pa,;;u ! .Us .
Scarers Full Name MMlistion; 5> Sardirde .~ H

<2\
River Code;__-__ . STORET#: Lo Lo 31 oSt 18 <KL Souy O il
ck OALFTwo OXES; o
1] STRSTRRATE Copek NLF Ve st TYPE BC1ES Chook ONE (072 8 averge
BESTTYPES o006 piepe  OTHER TYPES Lo\ picie  ORIGIN QUALITY
OO BLoR/SLABS [10]_____ _____ [J [JHARDPAN [4] ) LIMESTONE [1) [ HEAVY [-2]
OC0 soutoerfe) . CJOPETRIUSE) 5 CImiesy st YEVMODERATE[1) Subsvare
0[] goBBLE [8) _E;Q‘_ OOmuekiz) ____ __ CIWETLANDS (0] CINORMAL [o]
‘GRAVEL {7] — s O0Osime) —L @ CIHARDPAN [0) DI FREE [1) @
CIC1 sAND [6) — 2 CICIARTIFICIAL (0] .. CJSANDSTONE(0) _opg,  [JEXTENSIVE[-2)
OO BEDROCKIS] o (Score naturs! substrates; lgnore CIRIB/RAP-[0] JCDMODERATE [-1]) ool
NUMBER OF BEST TYPES:% or mra'gzl sludge from point-saurces) b4 -Rﬁﬁﬁ'}’"e [0) “‘6‘8 :g:»sw. {0 20
f h 1. e ..l £ ". L 1 '1
Cornmaents orleskiv] o I COALFINES [-2) & i
O
resence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal AMOUNT

: V7R indicate
2] NSTREAM CO qualily; ZEMudamle amounis, but not of highest quelity or in small amounts of highest
uality; 3-Highest quality in moderate or groater amounts £o.?.. very large boulders in deep or fust water, large Check ONE (Or 2 & average)
/fast water, or doop, woll-defined, functional pools.  [] EXTENSIVE >75% 1)

Iameter log thal is stable, well developed rootwad In deep
|__ UNDERCUT BANKS [1] _ —=%.POOLS >70cm [2] —L_ OXBOWS, BACKWATERS [1] \ZIMODERATE 25.75% (7]
| OVERHANGING VEGETATION (1] __| ROOTWADS[1) _C>_ AQUATIC MACROPHYTES[1] [] SPARSE 5-<25% (3]

2 10GS OR WOODY DEBRIS [1] [] NEARLY ABSENT <5% [1]

©_ SHALLOWS (IN SLOWWATER) [1) _ © BOULDERS [1]
(3 RODTMATS [1] 5 Cover .
Comments Meximum fIS
20

3} CHANNEL MORPHOLOGF Check ONE In each category (Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY

C'HIGH[4) L] EXCELLENT{7] {2 NONET€] 0O HIGH [3}
L1 MODERATE (3] [ GOOD [5) O RECOVERED [4) [0 MODERATE [2]
E,Lew (2] E7FAIR [3] [0 RECOVERING [3) B’ Low [1]

'NONET1) 0 POOR[1) [0 RECENT OR NO RECOVERY [1] Ehanned|
Comments 2 3 b | Meximum l

4] BANK EROSION AND RIPARAN ZONE Check ONE in each category for £4CH BAMK (Or 2 per bank & average)

Rivar rigt jookdng dawnetroam RIPARIAN WIDTH FLOOD PLAIN QUALITY
bE EROSION WIDE > 50m [4] []s! FOREST, SWAMP [3] afa) CONSERVATION TILLAGE [1)
NONE/LITTLE[3] [ [J MODERATE 10-50m [3] O [ SHRUB OR OLD FIELD [2) EPLY URBAN OR INDUSTRIAL [0]
12 BDMODERATE [2) ] 0] NARROW 5-10m [2) BLRESIDENTIAL, PARK, NEW FIELD [1) T CJ MINING / CONSTRUGTION 0]
[0 CIHEAVY /SEVERE [1) /] (] VERY NARROW < 5m [1] O] L] FENGED PASTURE (1] Indicate predominant lend uses)
2 O/ENoNE[0) D) [J OPEN PASTURE, ROWCROP [0]  past 100m riparian, Bjparion,
Comments [ | Maximu;z
8) POOL / GLIDE AND RIFFLE / RUN QUALITY
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreatlon Potentlal
celqog‘or}a(omw; QPOChe;kI ONE{(Or2 & “ﬁ’é’?ﬂ’ - Check ALL ﬁ‘é apply Lrimary Contact
=amife] POOL WIDTH > RIFFLEWIDTH (2] L] YORRENTIAL [1}\sL.ow [1)] econ,
EFOI7e<Am [4) []POOL WIDTH=RIFFLEWIDTH (1] LI VERY FASTII] LIINVERSTMAL[) || CCondary Contacy
£1(0/4-<07m.{2] [JPOOL WIDYH > RIFFLEWIDTH[0] CJiFAST{Y). D INTERMITTENT [-2]
CJ[0:2:<0:4m {1] CimopeErRATE(1] D EDDIES 1
Oi=02m [0 " Indicate for reach - poofs and riffles.
J

Corments %
Indlcate for functional riffles; Best areas must be large enough to support a population
EINO RIFFLE [metdc=01

of riffle-obligate species: Check ONE (Or 2 & average).
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNES
CIHESTAREAS > 10cm [2] CJMAXIMUM > 50cm [2] [TSTABLE (e, Cobble, Boulder) 2] LI NONE [2)
ESTIAREAS 5:10cm [1] “EFMAXIMUM < 50cm [1] E3MOD, STABLE (e:0., Large Gravel) [4] Ciow 1] ‘
u ¢ I3 4 mﬁfﬁ“ﬁ] CIUNSTABLE (e.g., Fine Gravel, Sant) [0 EIMODERATE [0] #ilfe
Co = \ | 1 DE:TENSIVE [-1] Mamwg

€1 CRADENT( 414, wmi) [ VERYLOW-LOW24] £ %PDOL: %GLIDE:

DRAINAGE ARE O MODERATE [6+1D)
¢A§f?« mi2) DHIGH'-VERY[HIGH [10:6) %RUN: (95 )%RIFFLE:

Cracien
Maximum !
10

06/16/06

EPA 4520



A/ SAMPLED REACH Comment RE: Reagh consistency/1s reach typical of steam?, Recreation/ Obselrved - Inferred, Other/ Sampling observations, Cancamns, Access directions, efc.
Check ALL that apply « Doiose oo T Re \\ Ve, o0akie .
METHOD STA : : R T ;
] BOAT _u..nﬂ__oWWE - /?)NF.XW f(f:) M DT e nv|.| N o .fi.ﬂ,;.,ﬂﬁ A S .W:\.( ﬂ R e N/., St nu_nauw ﬂ...?.hhf
Mvﬁum OHeH O (. 7 - .
L LINE Oup O
DISTANCE Ppry 0O
m ww xz” CLARITY Z. D MAINTENANCE Circle some & COMMENT L/ ISSUES FTMEASTUREMENTS
0O o15Kkm 5 omple pass— 208 FIRUISANCEALGAE (\ss ) PUBLIC/ PRIVATE / BOTH/ NA WWTP / CSO / NPDES / INDUSTRY 5 width
] 842 Km (<20 cm ] INVASIVE MACROPHYTES '~ ACTIVE [ HISTORIC / BOTH [ NA HARDENED / QREAN DIRTEGRIME 3 gon¢h
4 OTHER D) 20-<40 cm [ EXCESS TURBIDITY YOUNG-SUCCESSION-OLD CONTAMINATED / LANDFILL dopth
[ 40-70 cm [ DISCOLORATION SPRAY / SNAG / REMOVED BMPs-CONSTRUCTIONSSEDIMENT = - oL .
wd %y O>70emicte O AM / SCUM MODIFIED / DIPPED QUT / NA LOGGING / IRRIGATION / COOLING - 7 =
meters L SECCHIDEPTHL] . SHEEN LEVEED / ONE SIDED BANK/ { SURFACE "ﬂ_.v 5a% Sepn
CANOPY 1 . H I LITTER RELOCATED / CUTOFFS FALSE BAN URE/LAGOON WD
] > 85%- OPEN m UISANCE ouoaﬁu»f,mu MOVING-BEDLOAD-STABLE WASH H0/TILE/ H,0 TABLE  banikfull max depth
[]55%<85% 2nd_______em LJ SLUDGEDEPOSITS ARMOURED / SLUMPS ACID / MINE/ QUARRY / FLOW  floodprone x? width
m?*nﬁms [ CSOs/3SOx/OUTEALLS ISLANDS / SCOURED §E§r~iﬂ_%>ﬂw% entrench, ratio
IMPOUNDED / DESICCATED PARK / GOLF A
10%~<30% C/ RECREATION  AREA DePma Legacy Tree:
[ <10%- CLOSED : Pooy - [1>10012[]>31t FLOOD CONTROL / DRAINAGE P ATMOSPHERE / DATA PAUCITY
Stream Drawing: ES
\m} . \mu. =
2 5 5 A
— s 9 .\v v
£ -0
P )
3 C
h 2 7
< &
> f ~ Rt
vv - ,% // _ >
] S5 N
e R — e, 2  sepsmnt o St it S, i
F M =
<, = o (e = ~
o <
A S
- 2
a—
e
—"1
-y




m Primary Headwater Habitat Evaluation Form l 48 |
HHEI Score sum of motrics 12 3 |

SITE NAME[LOCATK)N UNTDUG’:R Craek DS E_:gsting Box C L R
SITE NUMBER_ ES_P 2 | RIVER BAGIN'O!‘}Q il : . DRAINAGE AREA (ml") 'l : "|
LENGTH OF STREAMREACH (f) 200 _ i} a7, {39.40681 LONG. '-31 41234 | RIVER CODE| __N-'I_QIV_EB_!\_I_I_IEE',_,__

_ scorer_B.Burdette . comments |

NOTE: COmpIote All items On This Form - Refer to “Field Evaluation Manual for Ohio's PHWH Streams” for Instructions

STREAM CHANNEL Inone /NaTURAL cHaNNEL [IRECOVERED [TIRECOVERING [Z] RECENT OR NORECGVERY
MODIFICATIONS:
1. SUBSTRATE (Estimate percent of avery type of substrete present. Check ONLY two predominant substrate TYPE boxes
(Max of 32). Add total number of significant substrate lypes found (Max of 8). Final melrlc score Is sum of boxes A & B. HHEI
TYPE PERCENT TV PERCENT Metric
BLDR BLABS [16 pts] L 0% SILT [3pt) [ 15% . Points
BOULDER (>256 mm) [16 pts] | 0% LEAF PACK/WOODY DEBRIS [3 pis) 0% |
O BEDROCK [18p1] L 0% [J FINEDETRITUS [3 pts) L.9% . Subatrate
OC]  coesLE (es-256 mm) [12pts) [ 5% [ LAY orHARDPAN [0pt) L 0% Max =40
EIE]  GRAVEL (264 mm) (8 pts) _55% OO muckiopts)
I sAND (<2 mm) (6 pte) L 15% O ARTFICIAL [3 pts]
e85 1) g t
Bidr Sabs, Boutder, Cobste, Bedock >-00% 1 ok = s
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: | 18 TOTAL NUMBER OF SUBSTRATE TYPES: |5 E’
2, Maximum Pool Depth (Measure the maximum pool dopth within the 61 mmrﬁooﬂ) evaluation reach at the time of Pool Depth
evaluation, Avold plunge pools from road culveris or storm water pipes) (Check ONLY one box): Max = 30
> 30 centimeters [20 pts] >6cm=10cm [15 pis]
> 22.5 - 30 cm [30 pts] <5cm5 pts]
> 10 -22.5 cm (25 pls] NO WATER OR MOIST CHANNEL [0 pts]
COMMENTS | . . oo . MAXIMUM POCL DEPTH (centimeters): | 0 E
3, BANK FULL WIDTH (Moasured as the average of 3-4 mea ents) (Check ONLY one box): Bankfull
t_| > 4.0 meters (> 13) [30 pts] g“ >1.0m -1.5m (> 3' 3" - 4'8") [15 pts] Width
] >30m -4.0m(>0' 7. 13" [25 pta] < 1.0 m (<=3' 3") [5 pts] Max=30
'] >15m -3.0m(>9' 7 -4 8% [20 pts)

COMMENTS:.. . ... .. . .. ... ... . ! AVERAGEBANKFULL WIDTH (meters): 1-52J

This information must aiso be complisted
RIPARIAN ZONE AND FLOODPLAIN QUALITY WNOTE: River Left (L} and Right (R) as looking downstream<t

RIPARIAN WIDTH FLOODPLAIN QUALITY
L R {(PerBank) L R (MostPredominant per Bank) L R
m Wide >10m um Mature Forest, Wetland EU Conservation Tillage
O moderate 5-10m [ | ::"i’:{:'""’ Forest, Shrub or Old B uben or industrial
EE Narrow <5m DD Residential, Park, New Field UD Open Pasture, Row Crop
O3 wore ) ) ) DB Fenced Pasture 0 Mining or Construction
I dth n onsists only of arassy restored banks/olanfings, " 1

'~]  Stream Flowing

FLOW REGIME (At Time of Evaluation) {Check ONLY one ﬁ
[ { Subsuiface flow with jselated pools (lntersillial) o

Moist Channel, isolated poots, no flow (lntermitent)

Pry channel, no_ water (Ephemeral) .
1

COMMENTS_; . I . anis >
SINUOSITY (Number of be r 61 m (200 ft) of channel) (Check ONLY one box):
None 1.0 20 E 3.0
0.5 15 25 >3
STREAM GRADIENT ESTIMATE
D Flat (0.5 /100 %) Flat to Moderate I'_'i Moderate (2 /00 1) D Moderate to Severe D Severe (1ocon
PHWH Form Page -1

Oclaber 24, 2002 Revision



ITIONAL STREAM INFORMATION ({This information Must Also be Completed):

aHel PERFORMED? f ] ves [ INo QHEl Score 22.0 " (ifYes, Attach Completed QHE Form)

DOWNSTREAM DESIGNATED USE(S),
WwH Name: __ Olwo ‘R.\\_[('._( _ )
CWH Name: _
EWH Name:

MAPPING: ATTACH COPIES OF MAPS INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION

Distance from Evalunted Stream < | e
. Distance from Evaluated Stream
;. Distance from Evaluated Stream _

USGS Quadrangle Narne: Mariatta NRCS Soil Map Page: NRCS Scil Map Stream Order -
County; Washington B_ Township / Gity:_Marietta

MISCELLANEOUS
Base Flow Conditions? (WN)L: Y _ Dala of iest precipitation: 1 1M212 . Quanmy 0.20
Photopraph information: | - ) - o
Elevated Turbidity? (Y/N): “]B Canopy (% open): _ 100%
Were samples collected for water chemisiry? (Y/N): __E_ (Note lab sample no. or id. and attach resuits) Lab Number:_i .

- Dissolved Oxygen {mg/l) . pH(S.U.).  Conductlvity (ymhos/cm) ___ L

Field Measures:  Temp (°C);

Y
Is the sampling reach representative of the stream (YIN),_.. _* If not, please explain:

Addittonal comments/description of poliution impacis:

BIOTIC EVALUATION

i
Performed? (Y/N): | (If Yes, Record all observations. Voucher collectiona optional. NOTE all voucher samples must be labeled wiih the site
1D number. Include appropriata fleld data sheets from Lthe Primary Head Habltat A A Menual)

Fish Observed? (YJN)__B Voucher? (Y/N) B Salamanders Observed? (YJ‘N)_E Voucher? mNJ_E B
Frogs or Tadpoles Observed? (YiN) [« ] Voucher? (Y/N) NBAquam: Macroinveriebrates Observed? (YM}HE Voucher? (Y/N),_Lu

Comments Regarding Biology:
iNo samples collectad. Visual observations = few (3- 5; approximately 3 Inch length) small fish observed.

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):

Include Important landmarks and other features of Interast for aite evaluation and a narraflve deseription of the stream’s locatlon

FLOW o 4

PHWH Form Page - 2
Oclobar 24, 2002 Ravision - -
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Qualitative Habitat Evaluation Index —
m and Use Assessment Field Sheet QLT Scor ﬁ’-'
Stream & Locatior: U\ Thok Ly DUt B *:u["&fi\f%'___._ Date; W] 21 /6512
<X 2 SCDMSMA’E}.')G &ABMation; B, A\ \e Po{t"_:r:t\
RiverCode. __~__ -~ STORET# R EOE 30 . & S\ I8 qiaae O i

S 7RATE Chack QALFTwo substrate TYPE BOXES:
1] 543 ?Easlfnﬁme % or no&: l;\wn.l' t;pa present Check ONE (Or 2 & average)
ORIGIN QUALITY

BEST TYPES OTHER TYPES
00 BLDR/SLABS m;"f_":"ﬂa 00 C1 HARDPAN [4) EERE'LE [CJLIMESTONE [1) LI HEAVY [2)
OO BoukoErfs] . DCIODETRMUS[) 1\ CIMLLSH] sILT ,Ena_:onwre [1]  Substate

O[] icoBBLE [8 L 0 OMuceK{2) — D-""F'ﬁ"-“ o oL to
S el i — CIHARDPAN (0] COFREETY) E
OOsanote) - 1S~ OOARUFCALIO__ __ CISANDBTONEI .png, Llextensverz |
g AP (0], fp Uy BMODERATE (1) (p 20
20

0 EpROGKIS) (Score natural substrstes; ignore ;
NUMBER OF BEST TYPES: .a-qr.;wr._-gzi siudge from point-sources) g ﬁg“’-‘"’"“”
: Jorless [0] NE 1]
Cornments i
small amounts or if more commen of marginal AMOUNT

2) NSTZREAYM COVER Indicale presence 0 1o 3: 0-Absent; 1-Ve 0
¥ |
quality; 2-Moderale amounts, but aat of I'I;rghaat quality or In small emounts of highest Chack ONE (Or 2 & sverags)

guelit;r, 3-Highest qualily in moderate or greater amounts (e.9., very large boulders in deap or fast waler, large
ameter log that Is stable, well developed roo! in deep / fast water, or deep, woll-defined, funcllonal pools. [ EXTENSIVE >75% [11]
—=2.[UNPERCUT BANKS (1) POOLS > 70cm [2) ! & 1 OXBOWS, BACKWATERS [1] [] MODERATE 25.75% 7]
—L2_'OVERHANGING VEGETATION [1] )_ ROOTWADS [M] L AQUATIC MACROPHYTES [1] [ SPARSE 5-<25% 3]
O _SHALLOWS (IN SLOW WATER) (1]  ( ) _ BOULDERS [1] <. _ LOGS ORWOODY DEBRIS [1] ;@ NEARLY ABSENT <3% [1]

0 ROOTMATS [1) \ Cover
CoRnents Maximuz,g [B '

———

3} CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
O HigH 14 O] EXCELLENT[7] [ NONE [8] [l HIGH [3]
[l MODERATE[3) [0 GoOD [5] ] RECOVERED [4] [0 MODERATE [2]
g);ow'm 0 FAIR [3] [] RECOVERING [3] hLowm
INONE {1) &Y POOR [1] [ RECENT ORNO RECOVERY 1) \ Channel,
\ | Maxlmuzrg

Comuments |

o secWen Y s " .- -

4) BANK EROSION AND RIPARAN ZONE Check ONE in each categony for ZACH BANK(Or 9yper bank & average)
Rivar right looking downstream RIPARIAN WIDTH FLOOD PLAIN QUALITY
0 Beor 0B co

i EROSION WIDE > 60m [4] EST, SWAMP [3) NSERVATION TILLAGE [1]
NONE/LITTLE [3]  [] [MODERATE 10-50m [3) [ [J SHRUB OR OLD FIELD [2) E:gﬁuasm OR INDUSTRIAL [0]
[0 [ MODERATE [2) ] J NARROW 5-10m [2] 1 CJ RESIDENTIAL, PARK, NEW FIELD [3] MINING / CONSTRUCTION {0)
[0 [T HEAVY /' SEVERE (1] [J [] VERY NARROW <5m [1) D) OO FENCED PASTURE [1) Indicate predominant land use(s)
3 T2l NONE [0) O C'0PEN PASTURE, ROWCROP 8] past 100m riparian. Riparian
Comiments 0 Maximu;g
5] POCY / GLIDE AND FIFFEE / RUN QUALITY S ,
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
CLE_I ecl;O;}E {ONLYI) o Check ONE {Or i; f;‘\ar;%s;) OivoRx Check ALL geé apply Lrimary Contact
-1m (6] POOL WIDTH > RIFFLEWIDTHT2] C)iToRRENTIAL (4] EVSLOW [1)
o7&ime  [1500L WIDTH ~ RIFLEWIDTH{! CIVERYENSTTH Ll iiaL po [|picaacer Conter
CJiod<07m &3} JEPOOL WIDTHERIFFLEWIDTH [0] ] FASTI1) CIINTERMITTENT [-2] :
8] éﬁn ) b CIMODERATE (1)  CIEDDIES [1) Poot /(=
0210 Indicate for reach - poofs and riffles. | Clyrent
Coninentls o Max”""{g [ ]

indicate for funct H as must be large enough to rt a
r functional riffles; Best are g g support a population [INO RIFFLE [metric=d

of riffle-obligate species: Check ONE (Or 2 & average).
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
DIBESYAREAS S40cm[2) (] MAXIMUM > 50cm [2) CJ/STABLE (sig;, GopBie; Boulder) (2] CINONE [2) .
0g REAS §id0cm 1]  [FMAXIMUM < 50cm 1] CIMOD: STABLE0:g.; Large Gravel) [1) Orow "
RIBES '-af%ﬁ‘ﬂhol [ NSTABLE (eig,, Fine Gravel, Sand) [0] Y& MODERATE [0) Mg‘fe (‘
C@V}ﬂ};ﬂb ' 6 0 = E:‘)TENSNE ) Maxlmurg \
{ 5.agmi) L HIGH -VERY HIGH [104) 4 wrun: (ASURIFFLE( S ) Maximum i
Ty —— ==
EPA4520 ey
R G S0 0er610s



A/ SAMPLED REACH Comment RE: homnmﬂamﬁgg s reach typical of steam?, Recreation/ Obsérved - Inferred, Other/ Sampling observations, Concemns, Access directions. etc,
AV " .

Check ALL that apply s Decos T Nl van e g
METHOD STAGE . s N 5 2 T
[J BOAT ntcamplopase- 20— /gﬂvl X m!yt.) i N\ e Srhg//_w \o nrm}ﬂw./ T N N
JEPWADE OueH [ . 0 - =
gLune Ouw 0O
[0 OTHER EMNORMAL)
DISTANCE o
[ 05Km
O 02Km CLARITY B/AESTHETICS D MANTENANCE Circle some & COMMENT £/ SSUES I/ MEASTREMENTS
O o45km (7 oo ™ % Egﬂﬁgivcwg;aﬁqm;oqfﬁ WWTP/ CSO/NPDES / INDUSTRY 3 width
O 042Km [ semenn D) LI INVASIVE MACROPHYTES **ACTIVE / HISTORIC/ BOTH, NA HARDENED / (EEAN / DIRTAGRIME ' ¢ 4
FoTHER [ em L L[] EXCESSTURBIDITY YOUNG-SUCCESSION-OLD A opth
S Ul S mymo.orox.ﬁoz SPRAY / SNAG / REMOVED e Nadinsats ..m..“.._u!.. cain
\o0 ! / FOAM /SCUM MODIEIEBTDIPPED OUT / NA LOGGING / IRRIGATION / COOLING Lot
meters . [JSECCHIDEPTHL] [ on_sHeeEn LEVEED / ONE SIDED L BANK/EROSION / SURFACE ~ DankfullX depth
CANOPY  1s = mgFﬂmx RELOCATED / CUTOFFS <h FALSE BANK / MANURE / LAGOON  W/D ratio
M\NMVQ.&? OPEN § NUISANCE ODOR MOVING-BEDLOAD-STABLE Ao\ ....r.v.. WASH H30 / TILE / Ho0 TABLE bankfull max. depth
[] 55%<85%  2nq em Ll SLUDGE DEPOSHTS ARMOURED / SLUMPS % § ID / MINE / QUARRY / FLOW floodpronex? width
[ 30%-<55% [ CS0s/SSOS/OUTFALLS _zv_wcrnuumw 0 wmwuﬂ..oﬂm»uqmu (oo ?\»«m._zbt WETLAND / STAGNANT  ssitrench. ratio
] 10%—~<30% CT RECREATION AREA DEPTH " _ZRARKI/GOLF/LAWNTHOME  Zogacy Zree:
] <10%- CLOSED L Pool:[J>100n20>3n FLOOD CONTROL / DRAINAGE ox PHERE / DATA PAUCITY Ca
P Fa 3
Stream Drawing: 7 - S T, X —
WA \N‘u A w» v\M‘\ 7 & \\ ,
i i...‘»sm_ ,.)s._. ,.u‘...f. n\W\\N \W\ ’ \
: .‘.ﬁ/;.”..w\v Au,/;u;r.... ¥ ¢ .\M o N e c.,\w.
e € { %
& o 2
P Sz 52
2 Cr
SR
%\ 2 S %
Sy
\|I|-||||...|.|l\...l.\.1\..
< < =
< ‘ m 2.3
A [
—
=
-,
-d k\.‘
{@ 5%
.«.\
u/\ /\\Q



OhisEPA Frimary Headwater Habitat Evaluation Form 50 |

HHEI Score (sum ot metrics 1,2,3): 1L~

-

SITE NaME/LocATION UNT Duck Creek DS Section (Proposed Box Guivert Impact Area)

siTe Numser_SP 3 RIVER BAsIN Ohlo DRAINAGE AREA (m")_0.98

LENGTH OF STREAMREACH (ft) ___ 200 a7 39.40601 | onG. 81.41442 River cope
pate 11/21112 scorer B.Burdette COMMENTS

RIVER MILE

NOTE: Complete All ltems On This Form - Refer to "Field Evaluation Manual for Ohio's PHWH Streams"” for Instructions

STREAM CHANNEL [ZInoNe /NaTURAL cHANNEL [JRecovERep [IRecoverING [T RECENT oR No RECOVERY
MODIFICATIONS:
1. SUBSTRATE (Estimate percent of every type of substrate present. Check ONL Y iwo predominant substrate TYPE boxes
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score (s sum of boxes A & B, HHEI
TYPE PERCENT 1Y PERCENT Metric
BLDR SLABS [16 pts] 0% SILT (3 pt) 5% Points
BOULDER (>256 mm) [16 pts) 0% LEAF PACK/WOODY DEBRIS [3 pts) 3%
£ BEDROCK [18 pt] 0% ] FINE DETRITUS [3 pts] 3% Substrate
1"0% DD '_‘"u.’. - Max = 40
CIC]  cosBLE (65256 mm) [12 pts) CLAY or HARDPAN [0 pt] b
] GRAVEL (2-64 mm) 8 pts] 0% B0 muck(opts) 0% 24
O  saND (<2 mm) (6 pts] 10% O  arTiFICAL [3pts) 0% [
Total of Percantages of 00% (A (8) -
Bldr Siabs, Bouider, Cobble, Bedrock |0-00 72 — e
SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: | 18 TOTAL NUMBER OF SUBSTRATE TYPES: [G BI |
2. Maximum Poaol Depth (Messure the maximum pool depth within the 61 metar {200 1t} evalualion reach at the time of ; Pool Depth
evalualian, Avold plunge pools fram road culverts or storm water plpas)  {Check ONLY one box): | Max=30
> 30 cenlimeters [20 pts] > 8 om - 10 om [15 pis)
] >22.6 -30cm [30 pis) <5om[s pts] "
|| >10 -22.5¢m [25 pts] NO WATER OR MOIST CHANNEL [0 pts) 20 |
| b
COMMENTS MAXIMUM POOL DEPTH (centimeters): I 36 Jf
3, BANK FULL WIDTH (Measured as the average of 3-4 meaz rements) (Check ONLY one hox): Bankfull
> 4.0 meters (> 13") 30 pts) >1.0m -15m (>3 3" -4'8") [15 ptm) Width
>3.0m -4.0m (> 9 7"-13") [25 pts] L1 . 10m (<=3 3" [5pts] ' Max=3D
>16m -30m(>9'7"- 4 8% [20 pts] i
[
COMMENTS AVERAGE BANKFULL WIDTH (meters): | 1-21_] 15 |
L o i
="
This information must also be completed
RIPARIAN ZONE AND FLOODPLAIN QUALITY LeNOTE: River Left (L) and Right (R) as looking downstream
RIPARIAN WIDTH FLOODPLAIN QUALITY
L_R  (Per Bank) L R (Most Predominant per Bank) L R
m Wide >10m UD Mature Forest, Wetland m Canservation Tillage
ED Moderate 5-10m DD :!Tevlr:’ature EorestyShaibiogOkd ElEl Urban or Industrial
CIE]  Narrow <sm EIET  Residential, Park, New Field IO Open Pesture, Row Crop
DD None DD Fenced Pasture DD Mining or Construction
COMMENTS, _
i FLOW REGIME (At Time of Evaluation) (Check ONLY one H
Stream Flowing Molst Channel, Isciated pools, no flow (Intermittent)
} | Subsurface flow with isolated pools (Interstitial) Dry channel, no water (Ephemeral)
COMMENTS _ .
SINUOSITY (Number of bends per 61 m (200 1) of channel) _(Gheck ONLY one box):
None Q 1. 20 3.0
0.5 1.5 2.5 >3
STREAM GRADIENT ESTIMATE
D Flat (0.5 tv100m) Flat to Moderate D Moderate (2 100 ) D Moderate to Severe D Severe (10 fv10o 1y

-_-_-%
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ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed):
aHE! PERFORMED? -[] Yes| |No QHE!I Score 420 (ifYes, Attach Completed QHE! Form)

DOWNSTREAM DESIGNATED USE(S)

wwH Name: ___ Do \V o S . _ Distance from Evaluated Streem < | mule _
CWH Name: _ _ Distance from Evaluated Stream _
EWH Name: Distance from Evaluated Stream _

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTJRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION

USGS Quadrangle Name; Maristta NRCS Soll Map Page: NRCS Soll Map Stream Order _
County: Washington E] Township / Gity,_Marietta

MISCELLANEOUS
Base Flow Conditions? (YIN):_Y _ Date of last precipitation:____ 11’ 12/12 o Quantity: 0.20

Photograph Information: _ —

Elevated Turbidity? (Y/N): NB Canopy (% cpen): 50%
Were samples collected for water chemistry? (Y/N): L) (Note lab sample no. orId. and attach results) Lab Number;

Fiold Meaeures:  Temp (*C), Dissolved Oxygen (mqgfl) pH{S.U.) Conductivity (umhosfem)

Y
|s the sampling reach representative of the stream (Y/N) i not, please explein:

Additional comments/description of pollution Impacts:

BIOTIC EVALUATION

N|¥ '
Performed? (Y/N)} 1_ (i Yes, Record all observations. Voucher collectione optional. NOTE: ail voucher eamples must be labaled with the site
1D number. Include eppropriate fleld data eheeis from the Primary Headwaler Hebltat Assessment Manual)

Fish Observed? (YIN}_E Voucher? (Y/N) EI Salsmanders Observed? (YJN) I Voucher? tYa‘N) B
Frogs or Tadpoles Observed? (wnmEI Voucher? [Y!N}NBAquahc Macroinvertabrates Observed? [YJN)NB Voucher? (YIN)_ L—

Comments Regarding Biology:
No samples collected. Visual Observations = No aquatic feuna,

—— e
DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):

include important iandmarks and other featurss of Intereat for site evaluation and » narrative description of the siream’s location

FLOW -’

PHWH Form Page - 2
Octoher 24, 2002 Reviglon
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m Qualitative Habitat Evaluation Index
‘ and Use Assessment Field Sheet

e =
Stream & Location. - A R l _ e Dare: | L" /96 12
-3 Scorers Full Namme & Aidiliation; (., 23, ¥ ; ﬁ-k. / Eﬁ: <\z—
River Codle; . STORET #: Lat/Laong R . 4oao\ 8 T cr pebedis

1] SUBSTRATEThock ONLFTwo substrate TYPE BOXES; Check ONE (Or 2 & average)

BEST TYPE%WMNW evwozymgﬁs?rr"}lves ORIGIN QUALITY (-
ALITY (-
PODL RIFFLE POOL RIFFLE
BRI — — Qomm —— gwemen g
P L ] T | - o

8 gggg;pe;gq 10 ggaucxms W CIWETLANDS [0) YT ONoRMA [0)
BOORVELT D0 COSMG. 5 DNARDPAND) e )

SRAVEL (7] HA |
O CJ [sAND (6] —l0 O CIARTIFIGIAL [0) ] SANDSTONE [0) CExTensivE (2] |
oo ‘}QEQREGKJH] —_— {Soore nalura| substrates; ignore %ﬂlﬁ{ml ; gp %%QEJEEMTEIJ] Py
NUMBER OF BEST TYPES: 74»5;3»959‘%3 sludge from paint-souirces) D&%@mj NE (0] Ell ,’3%-.'}2’-‘,'" ) 20
Corunents orless | 1 GOALFINES 2] )
small amounis or if more common of marginal AMOUNT

2) INSTREAM COVER Indicate presence 0 to 3; 0-Absent; 1-Ve (
. 9| I Il
qualily; 2-Moderate amounts, but not of highest quality or in small amounts of highest Check ONE (Or 2 & averaga)

uality, 3-Highest qualilty In moderate or greater amounts {e.g., very large boulders in deep or fast water, large
giameter log thet Is stable, well dovaloped raotwad In deep / fast water, or deep, well-defined, functional poels. [ EXTENSIVE >75% [11]

L2 UNDERCUT BANKS [1) —C_pooLs>70em 2) —O_ OXBOWS, BACKWATERS [1) ] MODERATE 25.75% 17
—{ OVERHANGING VEGETATION[1] _O ROOTWADS[f] _\  AQUATIC MACROPHYTES (1] PARSE 5-<25% [3]
O_SHALLOWS (IN SLOW-WATER) [1] __ < BOULDERS{1) | LOGS ORWOODY DEBRIS [1] [] NEARLY ABSENT <5% [1]

Q ROOTMATS [1) Cover (=

Comments ] Maximum _
AR Yoanks/ wdrweds nt Suvchona (u’( g,( M-\e(\ 20 5

3) CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average) ’ ]

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
CIHIGH (4] [0 EXCELLENT[7] NONE [6] J HIGH [3]
gHODERATE-m GOOD (5] O RECOVERED [4] L], MODERATE 2]
LOW [2) FAIR [3] [J RECOVERING [3] Low1]
I NONE 1) ] POOR [1] [0 RECENT OR NO:RECOVERY {1) Channel, -
Comiments Madimum 12

4) BANK EROSION AND RIPARAN ZONE Check ONE in each category for Z4CK SANA(Or 2 per bank & average)
Rivar sight fosking dawnsiream RIPARIAN WIDTH FLOOD PLAIN QUALITY
EROSION &) £ wioe > som [4) 11 B roresr, swame 13 E B consERVATION THLLAGE i1
B URBAN OR INDUSTRIAL (0]

E %_uoms; LITTLE [3] (] [ MODERATE 10-50m [3) [ CI'SHRUB OR OLD FIELD [2]
MODERATE [2) [X] I NARROW 5-10m [2} OJ [ RESIDENTIAL, PARK, NEW PELD [1) [J I MINING / CONSTRUCTION [0

O CTHEAVY/SEVERE (1] [ ['VERY NARROW < 5m (1] [J [] FENCED PASTURE [1] Indicate predominant land use(s)
2 O CINONE [0] LI CJ'OPEN PASTURE, ROWCROP [0]  past 100m ripanian. Rpparion

Conrprents L o Maximum ||
10

5] POOL / CLIDE AND RIFFLE 7 RUN QUALITY :
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLY!) Check ONE (Or 2 & averago) Check ALL that apply Frimary Comtact
L1 Am/(6) (X POOL WIDTH> RIFFLEWIDTH{2] L] TORRENTIAL [4) g?éww 1 Secondary Contact]
Dlo:7=<1m 4] CIPOOL WIDTH =RIFFLEWIDTH 1) CIVERYFASTI) [JINTERSTITIAL [-1) clrede ona and camment on back)
),4-<.7m (2] [ POOL WIDTH > RIFFLE WIDTH [0] OiFasTi)  CIINTERMITTENT [-2) = REESS
%’ﬁi_‘!ﬂl CimoberATE 1) CIEDDIES [1) Pool/] -
10.2m[0) indicete for reach - pools and riffies, Current l t{.
Comments Maxi’""{g ]
Indicate for functional riffles; Best areas must be large enough to support a population
of riffle-obligate specles: Check ONE (Or 2 & average). [INO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
CIBESTAREAS> 10cm[2) [ MAXIMUM > 50ci [2) [ TABLE (e1g)) Cobble, Boulder) [2) CINONE [2) .
: ASi5-100m [1] EMAXIMUM < 50cm [1] [RIWMOD. STABLE (oig.A.arge Gravel) [1] LOW (1] .
‘s%% ! UNSTABLE (o.g;, Fine Gravel, Sand) [0] MODERATE [0} mg?” r )
) 0.5 DIEXTENSIVE ], 4 " &,‘5
6] CRADIENT( 33 wmi) [ VERY LOW ~LOW [24] %PooL:(_ |0 ) %GLIDE: P
. (©.9% mit) &3 HIGH -VERY HIGH [10:6] %RUN: (<G )%RIFFLE: I ;
EPA 4520 06/16/06
610-Lbo 038 mhs " ) R
330 - 336/ a0 (j?s/a‘s o

lo



A/ SAMPLED REACH Comment RE: Reach consistency/ Is reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling observations, Concems, Access diractions, etc.
Check ALL that apply g .b? Lesc. n e Yoig m.,n& /55 s .
METHOD STAGE ETh S
X 15t -sampia pase- 2nd L ﬂ?ﬂpﬁrru \rc.?) ..Enﬁrﬁmf& } 5_.\|Tf\._..u\q ﬂcﬁﬂwC?., s .ﬁkhufwf..?b\r”x
WADE  OHeH O 1§
0 L. LINE up 0
Gorer o
e S
O oanm  CLARIY BJAESTHETICS L/ MAINTENANCE ~ Girce some & COMMENT £ LSSUES £ MEASUREMENTS
O 045Km [ ~iamelo pass— 2ng ﬂﬂim!ﬁm»rnbm PUBLIC / PRIVATE / BOTH / NA WWTP/ CSO / NPDES / INDUSTRY 5 width
0 o12Kkm D<20em O [ INVASIVEMACROPHYTES  ACTIVE / HISTORIC/ BOTH / NA +# % HARDENED IDIRTAGRIME 3 dopth
B OTHER O20<40cm O [ excessTurebmy YOUNG-SUCCESSION-OLD 2 LW 2)) _CONTAMINATED | LL oy depth
C4o70em L' [ piscororanon SPRAY / SNAG /| REMOVED > %m%ﬁh%..ﬂ« P
L0.9, O>70emictB O [ eoamsscum MODIFIED / DIPPED OUT / NA Bt LOGGING/ /COOLING X pamidull width
meters  LJSECCHIDEPTHL] [ o sneen LEVEED / ONE SIDED A % < BANK SURFACE  Dankfull¥ depth
CANOPY  1st em [ TRASH/LITTER RELOCATED / CUTOFFS < FALSE BANK / MANURE / LAGOON WD ratio
[1>85%-OPEN © [J NUISANCE ODOR MOVING-BEDLOAD-STABLE wm.w\/ WASH H0 / TILE/ H0 TABLE ~ biankfull max: depth
55%-<85% 2w cm LI SLUDGEDEPOSHS ARMOURED / SLUMPS 3 ACID / MINE / QUARRY / FLOW  floodprone x* width
20%<S5% [ CSOs/SSOs/CUTFALLS ISLANDS / SCOURED e EA NATURAL / WETLAND / STAGNANT  entrench. ratio
IMPOUNDED / DESICCATED : PARK/GOLF | LAWN/HOME  /ogucy Zrea:
m B TR T FLOOD CONTROL / DRAINAGE Y x 2 ATMOSPHERE/DATAPAUCTY 22
oy
— P =y
Stream Drawing: tM P YD
AN 2
7 _.\\L. -5 :
&5 YL i \
> <
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: NG
3 %3
= Zx
: 2 £y
=
\b _ .WW\J 1 \\Aﬂw N
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Stormwater Pollution Prevention Plan (SWPPP)
First Colony Phase 2

Stormwater Pollution Prevention Plan

for:

First Colony Phase 2
Larry Lang Excavating, Inc.
19371 St. Rt. 60
Beverly, OH 45715
740-984-4750

Operator(s):

Larry Lang Excavating, Inc.
19371 St. Rt. 60
Beverly, OH 45715
740-984-4750
doubledozer@myway.com

SWPPP Preparer:

Pickering Associates
Amy M. Zwick, P.S., P.E.
11283 Emerson Avenue
Parkersburg WV 26104
304-464-5305
Fax: 304-464-4428

SWPPP Preparation Date:
08/01/2012

Estimated Project Dates:

Project Start Date: 08/06/2012
Project Completion Date: (08/01/2014
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Stormwater Pollution Prevention Plan (SWPPP)

SECTION 1: SITE EVALUATION, ASSESSMENT, AND PLANNING

1.1 Project/Site Information

Project/Site Name: First Colony Phase 2

Project Street/Location: County House Lane/ State Route 7
City: Marietta State: ~ OH  ZIP Code: _ 45750
County or Similar Subdivision: Washington

Latitude/Longitude (Use one of three possible formats, and specify method)

Latitude: Longitude:
1.39°24'20.17" N (degrees, minutes, seconds) 1. 81°24'40.78" W (degrees, minutes,
seconds)

Method for determining latitude/longitude:

[ ] USGS topographic map (specify scale: ) [ ] EPA Website [X] GPS
[_] Other (please specify):
Is the project located in Indian country? [ ] Yes X No

If yes, name of Reservation, or if not part of a Reservation, indicate "not applicable."

Is this project considered a federal facility? [ ] Yes X] No
NPDES project or permit tracking number:

Site Description:

The site encompasses approximately 9.906 acres in Washington County and is the area for Phase
2 of First Colony Development in Marietta, Ohio. The purpose of this plan is to provide
stormwater control measures for Phase 2 of the site development.



Stormwater Pollution Prevention Plan (SWPPP)
First Colony Phase 2

=1

1.2 Contact Information/Responsable Parties

Operator(s):
Insert Company or Organization Name: Larry Lang Excavating, Inc.
Insert Name: Larry Lang
Insert Address: 19371 St. Rt. 60
Insert City, State, Zip Code: Beverly, OH 45715
Insert Telephone Number: 740-984-4750
Insert Fax/Email: doubledozer@myway.com

Project Manager(s) or Site Supervisor(s):
Insert Company or Organization Name: Larry Lang Excavating, Inc.
Insert Name: Mike Gulliver
Insert Address: 19371 St. Rt. 60
Insert City, State, Zip Code: Beverly, OH 45715
Insert Telephone Number: 740-896-3248
Insert Fax/Email:

SWPPP Contact(s):
Insert Company or Organization Name: Pickering Associates
Insert Name: Amy M. Zwick, P.S., P.E.
Insert Address: 11283 Emerson Avenue
Insert City, State, Zip Code: Parkersburg WV 26104
Insert Telephone Number: 304-464-5305
Insert Fax/Email: 304-464-4428

This SWPPP was Prepared by:
Pickering Associates
Insert Name: Amy M. Zwick, P.S., P.E.
Insert Address: 11283 Emerson Avenue
Insert City, State, Zip Code: Parkersburg, WV 26104
Insert Telephone Number: 304-464-5305
Insert Fax/Email: 304-464-4428

Emergency 24-Hour Contact:
Insert Company or Organization Name: Larry Lang Excavating, Inc.
Insert Name: Larry Lang
Insert Telephone Number: 740-984-4750



Stormwater Pollution Prevention Plan (SWPPP)

1.3 Sequence of Construction Activity

Description of Construction Activity:

Sediment and erosion control measures will be installed as shown on the construction drawings.
The majority of the site will be protected with silt fence and diversion ditches.

Sequence of Construction Activity:

e INSTALL INLET PROTECTION AT EXISTING CATCH BASINS. PROVIDE
PERIMETER FILTER FABIRC FENCE PRIOR TO GRADING. (1/2 DAY)

e PROVIDE TEMPORARY EROSION AND SEIMENT CONTROL DEVICES AS
REQUIRED DURING CONSTRUCTION. (1/2 DAY)

e CONSTRUCT CONSTRUCTION ENTRANCE (1/2 DAY)

e CONSTRUCT EXCAVATION AND EMBANKMENT ASSOCIATED WITH
PROPOSED GRADES (CHANNEL AND MANAGE STORM WATER AS SOON AS
POSSIVLE VIA SEIMENT AND EROSION CONTROL DEVICES. (2 MONTHS)*

e PERFORM SITE GRADING (1 MONTH)

e CONSTRUCT REMAINING EXCAVATION AND EMBANKMENT AS REQUIRED
BY THE FINISHED GRADES AND SUBGRADES. (2 WEEKS)

e APPLY TEMPORARY AND PERMANENT SEEDING AND MULCHING TO
DISTURBED AREAS AS REQUIRED. SEEDING AND MULCHING SHALL BE
SCHEDULED TO MINIMIZE THE DURATION OF EXPOSURE. (THROUGHOUT
PROJECT)

CONSTRUCT CONCRETE CURBING. (1 WEEK)

CONSTRUCT AGGREGATE BASE (1 WEEK)

CONSTRUCT CONCRETE/HMA BASE PAVEMENT. (2 DAYS)

REMOVE TEMPORARY EROSION AND SEDIMENT CONTROL DEVICES AND
CONSTRUCTION AS CONSTRIBUTING AREAS ARE STABILIZED.

*BOX CULVERT AND FILL TO THE NORTH SHALL BE CONSTRUCTED PRIOR TO RE-
LOCATING THE EXISTING STREAM. DO NOT DISTURB EXISTING STREAM UNTIL
THEN. AFTER CULVERT IS CONSTRUCTED, STREAM MAY BE DIVERTED AND FILL
MAY BE PLACED TO THE SOUTH OF THE CULVERT.

What is the function of the construction activity?
[ ] Residential  [X] Commercial [ ] Industrial [ ] Road Construction [ ] Linear Utility
[] Other (please specify):

Estimated Project Start Date: 08/06/2012
Estimated Project Completion Date: 08/01/2014



Stormwater Pollution Prevention Plan (SWPPP)
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1.4 Construction Site Estimates

The following are estimates of the construction site.

Total project area: 9.906 acres
Construction site area to be disturbed: 9.906 acres
Percentage impervious area before construction: 10%
Runoff coefficient before construction: 0.36
Percentage impervious area after construction: 75%
Runoff coefficient after construction 0.75

1.5 Receiving Waters

Description of receiving waters: Unnamed Tributary to Duck Creek.

Description of storm sewer systems: Existing storm sewer system consists of catch
basins/manholes and pipe located along the South portion of the project site to collect
stormwater. Proposed storm sewer system will consist of catch basins, manholes and pipe
located along proposed roadways and throughout the site to collect stormwater and discharge
into a proposed box culvert. A water quality pond will serve as a permanent detention basin for a
portion of the Phase 2 developed area.

Description of impaired waters or waters subject to TMDLs: N/A

1.6 Potential Sources of Pollution

Potential sources of sediment to stormwater runoff:

No tanks or drums containing potential contaminants are expected to be stored at this site.
Should the need arise, tanks and drums shall have secondary containment and will be filled or
moved only under the supervision of site personnel. Equipment maintenance activities will be
kept to a minimum and drip pads will be utilized during these times. Spent fluids will be
collected and properly disposed of off-site. Spills resulting of equipment failure will be
immediately contained with soil, sand, or other materials to prevent migration. The
contaminated material/soils will be removed immediately and properly disposed of. Any spills
or accidental discharges will be reported to the site owner immediately for further inspection.
The owner will determine if the spill was a reportable quantity and will immediately report any
qualify spills to the following contact:
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Emergency Response Spill Alert System
Ohio Spill Notification Line
(800)-282-9378
National Response Center
(800)-424-8802

1.7 Endangered Species Certification

Are endangered or threatened species and critical habitats expected to be on or near the project
area?

] Yes No

1.8 Historic Preservation

Are there any historic sites expected to be on or near the construction site?
[] Yes X No
Determination shall be made by the contractor in accordance with the applicable laws.

SECTION 2: EROSION AND SEDIMENT CONTROL BMPS

2.1 Minimize Disturbed Area and Protect Natural Features and
Soil

Signs and/or fences shall be installed along the perimeter of areas that are not to be disturbed
during construction activity. The construction limits shall be clearly defined via signs/fences and
shall be protected throughout the construction process. All topsoil removed during construction
activities shall be stockpiled on site for re-use once final grade has been achieved. Stock piles
shall be seeded and mulched in accordance with the construction drawings. Stockpiles shall also
be protected from erosion via silt fence.

2.2 Control Stormwater Flowing onto and through the Project

BMP Description: Inlet Protection

Installation Schedule: Prior to Earthwork activities, prior to demolition
Maintenance and Once every 7 days and within 24 hours after any storm event
Inspection: greater than 0.5 inches in a 24 hour period

Responsible Staff: Contractor
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BMP Description: Rocked Outlet Protection

Installation Schedule: After installation of new pipe

Maintenance and Once every 7 days and within 24 hours after any storm event
Inspection: greater than 0.5 inches in a 24 hour period

Responsible Staff: Contractor

BMP Description: Sediment Trap

Installation Schedule: Prior to Earthwork activities, prior to demolition
Maintenance and Once every 7 days and within 24 hours after any storm event
Inspection: greater than 0.5 inches in a 24 hour period

Responsible Staff. Contractor

BMP Description: Sediment Basin

Installation Schedule: Prior to Earthwork activities, prior to demolition
Maintenance and Once every 7 days and within 24 hours after any storm event
Inspection: greater than 0.5 inches in a 24 hour period

Responsible Staff: Contractor

2.3 Stabilize Soils

BMP Description: Seeding and Mulching

Permanent X| Temporary
Installation Schedule: See drawing CO0.1 for additional info.
Maintenance and Once every 7 days and within 24 hours after any storm event
Inspection: greater than 0.5 inches in a 24 hour period
Responsible Staff: Contractor
BMP Description: Construction Entrance
DX| Permanent X Temporary
Installation Schedule: See drawing CO0.1 for additional info.
Maintenance and Once every 7 days and within 24 hours after any storm event
Inspection: greater than 0.5 inches in a 24 hour period
Responsible Staff: Contractor
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2.4 Establish Perimeter Controls and Sediment Barriers

BMP Description: Silt Fence

Installation Schedule: Beginning of work and throughout project

Maintenance and Once every 7 days and within 24 hours after any storm event
Inspection: greater than 0.5 inches in a 24 hour period -
Responsible Staff: Contractor

BMP Description: Diversion

Ditch

Installation Schedule: Beginning of work and throughout project

Maintenance and Once every 7 days and within 24 hours after any storm event
Inspection: greater than 0.5 inches in a 24 hour period

Responsible Staff: Contractor

SECTION 3: GOOD HOUSEKEEPING

The site shall be maintained in a clean, orderly fashion at all times. Construction drawings shall
be referenced for additional information.
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SECTION 4: INSPECTIONS

4.1 Inspections

1. Inspection Personnel: Contractor shall inspect all sediment and erosion control measures.
The owner will perform periodic inspections and review inspection forms from the
contractor.

2. Inspection Schedule and Procedures:

All erosion and sediment controls shall be inspected at a minimum once every 7 days and
within 24 hours of any storm event greater than 0.5 inches per 24 hour period.

SECTION 5: RECORDKEEPING AND TRAINING

5.1 Recordkeeping

The records will document general site conditions at the time of inspection as well as
documentation of maintenance activities (cleaning of sediment traps, silt fence repair, etc).
Spills, leaks or other incidents will also be recorded. All records will be kept by the owner for a
period of 1 year after the permit expires.

5.1 Training

Personnel at all levels of responsibility on the site will be informed of the components and goals
of the SWPPP. Training shall address such topics as spill response, good housekeeping
techniques, and inspections. The training forms are attached in the appendix.
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SECTION 8: CERTIFICATION AND NOTIFICATION

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
propetly gathered and evaluated the information submitted. Based on my inquiry of the person
or persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. T am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Name: Title:

Signature: Date:
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SWPPP APPENDICES

Attach the following documentation to the SWPPP:
Appendix A — General Location Map
Appendix B — Site Maps
Appendix C — Construction General Permit
Appendix D — Inspection Reports
Appendix E — Corrective Action Log
Appendix F - SWPPP Amendment Log (or in Part 6.2)
Appendix G — Subcontractor Certifications/Agreements
Appendix H — Grading and Stabilization Activities Log
Appendix | — Training Log
Appendix J — Delegation of Authority

Appendix K — Site Inspection Sheet
Appendix L — Standard Specifications/Details
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Appendix B
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Appendix D
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Appendix G — Subcontractor Certifications/Agreements

SUBCONTRACTOR CERTIFICATION
STORMWATER POLLUTION PREVENTION PLAN

Project Number:

Project Title:

Operator(s):

As a subcontractor, you are required to comply with the Stormwater Pollution Prevention Plan (SWPPP) for
any work that you perform on-site. Any person or group who violates any condition of the SWPPP may be
subject to substantial penalties or loss of contract. You are encouraged to advise each of your employees
working on this project of the requirements of the SWPPP. A copy of the SWPPP is available for your
review at the office trailer.

Each subcontractor engaged in activities at the construction site that could impact stormwater must be
identified and sign the following certification statement:

| certify under the penalty of law that | have read and understand the terms and conditions of the
SWPPP for the above designated project and agree to follow the BMPs and practices described in
the SWPPP.

This certification is hereby signed in reference to the above named project:

Company:

Address:

Telephone Number:

Type of construction service to be provided:

Signature:

Title:

Date:
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Appendix | - SWPPP Training Log

Stormwater Pollution Prevention Training Log
Project Name:
Project Location:
Instructor's Name(s):

Instructor's Title(s):

Course Location: Date:

Course Length (hours):

Stormwater Training Topic. (check as appropriate)
U Erosion Control BMPs O Emergency Procedures
U Sediment Control BMPs U Good Housekeeping BMPs

O Non-Stormwater BMPs

Specific Training Objective:

Attendee Roster: (attach additional pages as necessary)

o

Name of Attendee Company

—|lo|lo|vwloolslwin =z

(e
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Appendix J — Delegation of Authority Form

Delegation of Authority

L (name), hereby designate the person or specifically described
position below to be a duly authorized representative for the purpose of overseeing compliance
with environmental requirements, including the Construction General Permit, at the
construction site. The designee is authorized to
sign any reports, stormwater pollution prevention plans and all other documents required by the
permit.

(name of person or position)
(company)

(address)

(city, state, zip)

(phone)

By signing this authorization, I confirm that I meet the requirements to make such a designation
as set forth in (Reference State Permit), and that the
designee above meets the definition of a “duly authorized representative” as set forth in
(Reference State Permit).

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person
or persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Name:

Company:

Title:

Signature:

Date:
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Appendix K — Site Inspection Sheet

Inspector:

Date:

Yes No

Inspection Item

Engineering controls, including silt fences, sediment retention structures
and ditches are in good condition.

Sediment ditches and retention structures are free of accumulated
sediment.

There are no wastes stored on site and the site is free of litter.

Any spills or leaks since the last inspection have been properly cleaned.

Site map and plan are representative of the current site conditions.

There were no non-storm discharges observed.

IF you answered no to any of the above questions, provide an explanation:

Provide a description of the action(s) taken or planed:




7.4 Construction Entrance

Description

A construction entrance is a stabilized pad of stone underlain with a geotextile and is used
to reduce the amount of mud tracked off-site with construction traffic. Located at points
of ingress/egress, the practice 1s used to reduce the amount of mud tracked off-site with
construction traffic.

Conditions Where Practice Applies
A construction entrance is applicable where:

« Construction traffic leaves active construction areas and enters public roadways or arcas
unchecked by effective sediment controls;

» Areas where frequent vehicle and equipment access is expected and likely to contribute
sediment to runoff, such as at the entrance to individual bullding lats.

Planning Considerations
Construction entrances address areas that contribute significant amounts of mud to runoff
by providing a stable area for traffic. Although they allow some mud to be removed from
construction vehicle tires befare they enter a public roads, they should not be the only
practice relied upon to manage off-site tracking. Since most mud is flung from tires as they
reach higher speeds, restricting traffic to stabilized construction roads, entrances and away
from muddy areas is necessary.

CHAPTER 7 Sail Stabilization 17
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Design Criteria

Maintenance

If a construction enirance is not sufficient to remove the majority of mud from wheels or
there is an especially sensitive traffic situation on adjacent roads, wheel wash areas may be
nccessary, This requires an extended width pad to avoid conflicts with traffic, a supply of
wash water and sufficient drainage to assure runoff is captured in a sediment pond or trap.

Proper installation of a construction entrance requires a geotextile and proper drainage to
insure construction site runoff does not leave the site. The use of geotextile under the stone
helps to prevent potholes from developing and will save the amount of stone needed during
the life of the practice. Proper drainage may include culverts to direct water under the road-
way or water bars to direct muddy water off the roadway toward sediment traps or pands.

The area of the entrance must be cleared of all vegetation, roots, and other abjectionable
material, Geotextile will then be placed the full width and length of the entrance.

Stone shall be placed to a depth of at least 6 inches. Roads subject 1o heavy duty loads
should be increased to a minimum of 10 inches. Surface water shall be conveyed under
the entrance, through culverts, or diverted via a water bars or mountable berms (ininimum
5:1 slopes) so as to canvey sediment laden runoff to sediment control practices or to allow
clean water o pass by the entrance.

The stabilized construction entrance shall meet the specifications that follow.

The entrance shall be maintained in a condition that will prevent tracking or flow of mud
onto public rights-of-way. This may require periodic top dressing with additional stone

or the washing and reworking of existing stone as conditions demand and repair and/or
cleanoul of any structures used (o trap sediment. All materials spilled, dropped, washed, or
tracked from vehicles onto roadways or into storm drains must be removed immediately.
The use of waler trucks to remove materials dropped, washed, or tracked onto roadways
will not be permitted under any circumstances.

Common Problems / Concerns

Mud is allowed to accumulate and is tracked on to public right-of-ways. The entrance and
assoclated construclion roads may need dressing with additional stone.

Soft depression areas develop in entrance area. Stone may nol have been underlain with
geotextile or insufficient stone base has been provided.

CHAPTER 7 Soil Stabilization



Specifications
for

Construction Entrance

(Not To Scale)

——— 70 ft. (or 30ft for Access to Individual House Lot) —=

(O,
I) (

14ft Minimum
and Not Less L [
Than Width of

Ingress or Egress

PLAN VIEW ) o
Right of Way Diversion

as Needed Road or Other Existing
Paved Surface

% 18" or Sufficient W/

of Divert Runoff Culvert
PROFILE el
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Specifications
for

Construction Entrance

1. Stone Size—ODOT # 2 (1.5-2.5 inch) stone shall be used, or

recycled concrete equivalent.

2. Length—The Construction entrance shall be as long as

required to stabilize high traffic areas but not less than
70 ft. (exception: apply 30 ft. minimum to single
residence lots).

3. Thickness -The stone layer shall be at least 6 inches thick

for light duty entrances or at least 10 inches for heavy duty
use.

4, Width -The entrance shall be at least 14 feet wide, but

not less than the full width at points where ingress or egress
occurs.

5. Geotextile -A geotextile shall be laid over the entire area

prior to placing stone. It shall be composed of strong
rat-proof polymeric fibers and meet the following
specifications:

Figure 7.4.1
Geotextile Specification for Gonstr(;liﬂn Entrance

Minimum Tensile Strength |2000bs. |
' Minimum Puncture Strength | 80 psi.
': Minimum Tear Strength | 50 Ibs. I

Minimurn Burst Strength | 320 psi '1
-, Minimum Elongation ‘ 20% l
; _Equivalent Opening Size l EOS < 0.6 mm, |
| Permittivity | 1x10-3 cm/sec. |

CHAPIER 7 Soil Stabilization

6. Timing—The construction entrance shall be installed as
soon as is practicable before major grading activities.

7. Culvert -A pipe or culvert shall be constructed under the
entrance if needed to prevent surface water from flowing
across the entrance or to prevent runoff from being directed
out onto paved surfaces.

8. Water Bar -A water bar shall be constructed as part of the
construction entrance if needed to prevent surface runoff
from flowing the length of the construction entrance and out
onto paved surfaces.

9. Maintenance -Top dressing of additional stone shall be
applied as conditions demand. Mud spilled, dropped,
washed or tracked onto public roads, or any surface
where runoff is not checked by sediment contrals, shall be
removed immediately. Removal shall be accomplished by
scraping or sweeping.

10. Construction entrances shall not be relied upan to remove
mud from vehicles and prevent off-site tracking. Vehicles
that enter and leave the construction-site shall be restricted
from muddy areas.

11. Removal—the entrance shall remain in place until the
disturbed area is stabilized or replaced with a permanent
roadway or entrance.
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4.5 Diversion

Description

A permanent channel constructed across the slope with a supporting ridge on the lower side
used to divert excess water from one area for use or safe disposal in other areas.

Conditions Where Practice Applies

This practice applies to sites where:

+ A permanent diversion is required to control erosion and runoff on down slope develop-
ing areas and construction sites

» Runoff from higher areas is causing off site damage
+ Surface and shallow subsurface flow is damaging sloping upland.

+ A diversion is required as part of a pollution abatement system to protect off site sensitive
areas

» Permanent diversions are suitable on flatter gradients. Steeper gradients may require a
rock lining or other means of protection

« For a temporary diversion that is needed to divert excess runoff for a short period of time,
see the design considerations for Temporary Diversion, Chapter 5.

CHAPTER 4 Permanent Runolf Control



Planning Considerations
Water Quality
Besides the primary design objective of providing a stable channel, water quality benefits
may also be achieved. Diversions may promote settling and infiltration for small storm
events, thereby treating runoff. To provide water quality treatment benefits, see Chapter
- Water Quality Swale for planning and design details.

Location

Locations of diversions shall be determined by topography, outlet conditions, land use, soil
type, and length of slope. When diversions are used to intercept subsurface flow or seep-
age, depth and location of seepage should be used to determine location and spacing of
diversions.

A subsurface drain should be used as necessary to establish and maintain vegetative cover.

Design Criteria
Runoff
Runoff computation will be based upon the most severe soil and cover conditions that will
exist in the area draining into the waterway during the planned life of the structure. Use the
NRCS Technical Release 55 (TR 55) or other suitable method shall be used to determine
peak rate of runoff.

Capacity

Diversions protecting undeveloped land shall have a capacity to carry the peak rate of run-
off from a 10-yr. frequency storm. Where high-hazard conditions exist, higher frequency
storms should be chosen to provide protection compatible with conditions. Diversions
designed to protect urban areas, buildings and roads, shall have a capacity to carry the peak
rate of runoff from a 25-yr. frequency storm with a freeboard of not less than 0.3 fect.

Cross Section

The diversion channel shall be parabolic or trapezoidal. The diversion shall be designed to
have stable side slopes (3 horizontal to 1 vertical or flatter are recommended on both sides).
The ridge height shall include a minimum of 0.3 ft of freeboard and a minimum settlement
factor of 10% in addition to the design flow depth. The ridge shall have a minimum con-
structed top width of 4 feet at the design elevation. The minimum cross sectional area shall
meet the specified dimensions. The top of the constructed ridge shall not be lower at any
point than the design elevation plus the specified amount for settlement.

Canstructed
hhhhhh A Ridge

T = Top Width
d = Depth
h = Freeboard & Settlement

Figure 4.5.1
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Grade and velocity

Channel grades shall be as uniform as possible. Special care should be taken in evaluating
site conditions for diversions where the grade decreases toward the outlet because of poten-
tial sediment deposition problems.

Design Velocity of Vegetative Lining:

Diversions shall be designed so that the velocity of flow expected from a 10-year frequency
storm does not exceed the permissible velocity for the type of lining used (see the table
below). Manning’s Equation or other suitable method should be used to determine design
velocity.

Table 4.5.1 Grass Lining Maximum Flow Velocity for a 10-Yr. Frequency Storm

Soil Maximum Velocity (fps)
Texture Type Seed & Mulch Seed & Matting Sod
Sand, Silt, Sandy Loam, Silt Loam Sand 1.5 3.0 3.5
Silty Clay Loam, Sandy Clay Loam Firm Loam 2.0 4.0 4.0
Clay Clay 2.5 40 5.0
N/A Gravel 3.5 5.0 6.0
N/A Weathering Shale 4.5 5.0 N/A

Note: Soil texture can be generally determined from the soil surveys. If the channel is on fill, the soil should be tested

Establishing Vegetation

All diversions shall be vegetated or otherwise stabilized, as soon as possible after construc-
tion. Stabilization should be done according to the appropriate Standards and Specifications
for Vegetative Practices (e.g. Permanent Seeding, Mulching, Matting).

+ For design velocities of less than 3.5 fps, seeding and mulching may be used for the
establishment of the desired vegetation. Mulch netting should be used to protect the
seeding during establishment. It is recommended that when conditions permit, a tempo-
rary diversion or other means be used to prevent water from entering the diversion during
the establishment of vegetation.

» For design velocities of more than 3.5 ps, the diversion shall be stabilized with seed-
ing protected by erosion control matting or blankets, or with sod. It is recommended that
when conditions permit, a temporary diversion or other means be used to prevent water
from entering the diversion during the establishment of vegetation.

Sedimentation

Diversions should not be used below high sediment producing areas unless land treatment
practices or structural measures that will prevent damage to the diversion are designed and
installed prior to installation of the diversion. Tf some accumulation of sediment cannot be
prevented, then the design shall include extra capacity for the sediment. Accumulation of
sediment shall be considered in the maintenance plan for this practice.

Outlets

All diversions shall have a stable outlet with adequate capacity to prevent ponding or flood-
ing damages. The outlet may be a grassed waterway / conveyance channel / swale, stable
vegetated area, grade stabilization structure, rock lined waterway / outlet, or stable stream.
The outlet must convey runoff to a point where outflow will not cause damage. The design
elevation of the water surface in the diversion shall not be less than the water surface in the

CHAPTER 4 Permanent Runoff Control



Maintenance

References

outlet at the junction when both are operating at design flow.

A maintenance program shall be established to maintain capacity, vegetative cover, and
associated structural components such as inlets, outlets, and subsurface drains. Items to
consider in the maintenance program include:

» Determine responsible party to inspect and maintain the diversion after construction
« Protect the diversion from damage by equipment, traffic, or livestock

* Fertilize annually to and maintain a vigorous stand of grass

« Mow the diversion regularly to maintain a healthy and vigorous stand of grass

* Inspect the diversion regularly, especially following heavy rains

» Repair damage to the diversion immediately. Damaged areas will be filled, compacted,

and seeded immediately. All broken subsurface drains should be repaired

» Remove sediment deposits to maintain capacity of the diversion. Seed and mulch any
bare areas that develop

» Easements should be obtained to ensure the diversion is maintained as constructed

Additional guidance for evaluation, planning, and design of diversions is given in:
¢ NRCS Ohio Practice Standard 362, Diversion.

» NRCS Engineering Field Handbook (EFH) Part 650, Chapter 9 - Diversion

» Agricultural Handbook 667, Stability Design of Grass-lined Open Channels.

CHAPTER 4 Permanent Runoff Control
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Specifications
for

Diversion

{Not to Socale)

Construgted

T=Top Width
d=Depth
h=Freeboard & Settiement

1. All trees, brush, stumps, and other unsuitable material 5. Fertilizing, seeding, and mulching shall conform to the rec-
shall be removed from the work site. ommendations in the applicable vegetative specifications.

2. The diversion shall be excavated and shaped to the proper 6. Construction shall be sequenced so that the newly con-
grade and cross section. structed channel is stabilized prior to becoming opera-
tional. To aid in the establishment of vegetation, surface
water may be prevented from entering the newly con-

structed channel through the establishment period.

3. Fill material used in the construction of the channel shall
be well compacted in uniform layers not exceeding 9
inches using the wheel treads or tracks of the construction
equipment to prevent unequal settlement. 7. Gullies that may form in the channel or other erosion dam-

age that occurs before the grass lining becomes estab-

4. Excess earth shall be graded or disposed of so that it lished shall be repaired without delay.

will not restrict flow to the channel or interfere with its
functioning.

30 CHAPTER 4 Permanent Runoft Control



7.12 Temporary Rolled Erosion Control Products (Erosion Control Matting)

Description
A Temporary Rolled Erosion Control Product (TRECP) is a degradable manufactured mate-
rial used to stabilize easily eroded areas while vegetation becomes established. Temporary
Rolled Erosion Control Products are degradable products composed of biologically, photo
chemically or otherwise degradable materials. Temporary RECPs consist of erosion control
netting, open weave textiles, and erosion control blankets and mattings. These products
reduce soil erosion and assist vegetative growth by providing temporary cover from the
erosive action of rainfall and runoff while providing soil-seed contact.

Condition where practice applies:

Temporary rolled erosion control products (matting or blankets) should be used on:

» Areas where erosion potential is high or a failure to establish vegetation is costly such as
slopes greater than 3:1, constructed channels or stream banks

+ Arecas where establishing vegetation is difficult such as southern exposures or areas prone
to drying

» Areas of concentrated flow, especially where flows exceeds 3.5 feet per second (e.g near
culverts)

+ Problem areas with highly erosive soils

» Areas where mulch is difficult to hold in place due to wind or water

CHAPTTR 7 Soil Stabilization 51
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Design Criteria

Planning Considerations:

Temporary RECPs can be applied to critical or problem areas to enhance the erosion control
as vegetation is being established. Although these materials add cost, they insure more
immediate stability following construction reducing grading repairs and a faster greening
of projects. Permanent non-degradable rolled erosion control products (turf reinforcement
mats) are beyond the scope of this practice, but may be useful where design discharges

or runoff exert velocities and shear stresses exceeding the ability of mature vegetation to
withstand.

Temporary RECPs provide stable and rapid greening for areas conveying stormwater
runoff. Care must be taken to choose the type of RECP, which is most appropriate for the
specific needs of a project. Designers must take into account the vegetated and unvegetated
velocities and sheer stresses in channel applications. With the abundance of soil stabili-
zation products available, it is impossible to cover all the advantages, disadvantages and
specifications of all manufactured RECPs. Therefore, as with many erosion control-type
products, there is no substitute for a thorough understanding of the manufacturer’s instruc-
tions and recommendations and a site visit by a product’s designer or plan reviewer to
verify appropriateness.

Temporary RECPs should be used to help establish vegetation on previously disturbed
slopes - especially slopes of 3:1 or greater. The materials that compose the RECP will dete-
riorate over time. I1f used in permanent conveyance channels, designers should consider the
system’s resistance to erosion as it relates to the type of vegetation planted and the existing
soil characteristics. As much as possible during establishment of vegetation, soil stabili-
zation blankets should not be subjected to concentrated flows moving at greater than 3.5
feet/second.

Choose a product that will provide the appropriate time period of protection. Allowable
velocity range during vegetation establishment should be 3.5 feet per second or less.

Erosion Control Blankets - shall consist of photodegradable plastic netting or biodegradable
natural fiber netting that covers and is entwined in a natural organic or man-made mulching
material. The mulching material shall consist of wood fibers, wood excelsior, straw, coconut
fiber, or man-made fibers, or a combination of the same. The blanket shall be of consis-

tent thickness with the mulching material/fibers evenly distributed over its entire length.
Mulching material/fibers must interlock or entwine to form a dense layer, which not only
resists raindrop impact, but also will allow vegetation to penetrate the blanket. The mulch-
ing material degradation rate must be consistent with the designers desired slope protection
time. Temporary Rolled Erosion Control Products (or erosion control blankets) shall meet
the specifications that follow.

Table 7.12.1

I Material | Maximum Length Of Protection ‘
Straw - | 10-12 Months -

| . " Straw/Coconut | 24 Months ‘

I ~ Coconut - ) o 36 Months _ ‘

| Excelsior | 36 Months

CHAPTER 7 Soil Stabilization



Erosion Control Netting - shall consist of @ woven natural fiber or extruded geosynthetic
mesh used as a component in the manufacture of RECPs, or separately as a temporary
RECP to anchor loose fiber mulches.

Open Weave Textile - shall consist of processed natural or polymer yarns woven into a
matrix, used to provide erosion control and facilitate vegetation establishment.

Maintenance:

All RECPs should be inspected regularly after installation, especially after storms to check
for erosion or undermining of the product. Make needed repairs immediately, addressing
rills or gullies that have developed prior to replacing the RECP. In the case erosion repairs,
assure that subsequent runoff across the area is dispersed or adequately spread.

Common Problems/Concerns:

Manufacturer’s selection and installation recommendations not followed. Results in fail-
ure of the RECP.

Poor contact between soil and the RECP. Results in erosion below the RECP and lower
seed germination rates, causing failure.

Proper stapling guidelines not followed. Results in movement or displacement of RECP.
Erosion check slots are not used. Results in erosion under the RECP, causing failure.

Unstable slopes that result in RECP or slope failure. Determine cause of slope failure,
correct, and reinstall RECP

In channels, the width of RECP used is not sufficient, this causes water to flow along the
sides of RECP causing erosion. Install RECP up side slopes of ditch line as well as the
bottom.

CHAPTER 7 Soil Stabilization 53
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Specifications
for

Temporary Rolled Erosion Control Product
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Specifications
for

Temporary Rolled Erosion Control Product

1. Channel/Slope Soil Preparation Grade and compact area of
installation, preparing seedbed by loosening 2"-3" of topsail
above final grade. Incorporate amendments such as lime
and fertilizer into soil. Remove all rocks, clods, vegetation or
other debris so that installed RECP will have direct contact
with the soil surface.

2. Channel/Slope Seeding Apply seed to sail surface prior to
installation. All check slots, anchor trenches, and other
disturbed areas must be reseeded. Refer to the Permanent
Seeding specification for seeding recommendations.

Slope Installation

3. Excavate top and bottom trenches (12"x6"). Intermittent
erosion check slots (6”x6”) may be required based on slope
length. Excavate top anchor trench 2' x 3’ over crest of the
slope.

4. If intermittent erosion check slots are required, install REGP
in 6”x6” slot at a maximum of 30’ centers or the mid point
of the slope. RECP should be stapled into trench on 12”
centers.

5. Install RECP in top anchor trench, anchor on 12” spacings,
backfill and compact soil.

6. Unroll RECP down slope with adjacent rolls overlapped a
minimum of 3". Anchor the seam every 18", Lay the RECP
loose to maintain direct soil contact, do not pull taught.

7. Overlap roll ends a minimum of 12” with upslope RECP on
top for a shingle effect. Begin all new rolls in an erosion
check slot if required, double anchor across roll every 12",

8. Install RECP in bottom anchor trench (12”x6"), anchor every
12”. Place all other staples throughout slope at 1 to 2.5 per
square yard dependant on slope. Refer to manufacturer’s
anchor guide.

Channel Installation
9. Excavate initial anchor trench (12”x6") across the lower end
of the project area.

10.Excavate intermittent check slots (6”x6”) across the channel
at 30' intervals along the channel.

11. Excavate longitudinal channel anchor slots {4”x4") along
both sides of the channel to bury the edges. Whenever pos-
sible extend the RECP 2'-3’ above the crest of channel side
slopes.

12.Install RECP in initial anchor trench (downstream) anchor
every 12", backfill and compact soil.

13.Roll out RECP beginning in the center of the channel toward
the intermittent check slot. Do not pull taught. Unroll
adjacent rolls upstream with a 3" minimum overlap (anchor
every 18") and up each channel side slope.

14. At top of channel side slopes install RECP in the longitudinal
anchor slots, anchor every 18”.

15.Install RECP in intermittent check slots. Lay into trench and
secure with anchors every 12”, backfill with soil and com-
pact.

16. Overlap roll ends a minimum of 12” with upstream RECP on
top for a shingling effect. Begin all new rolls in an intermit-
tent check slot, double anchored every 12”.

17.Install upstream end in a terminal anchor trench (12°x6");
anchor every 12”, backfill and compact.

18. Complete anchoring throughout channel at 2.5 per square
yard using suitable ground anchoring devices (U shaped
wire staples, metal geotextile pins, plastic stakes, and trian-
gular wooden stakes). Anchors should be of sufficient length
to resist pullout. Longer anchors may be required in loose
sandy or gravelly soils.
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6.2 Sediment Trap

- TR

Description

A sediment trap is a temporary settling pond formed by construction of an embankment
and/or excavated basin and having a simple outlet structure that is typically stabilized with
geotextile and rip-rap. Sediment traps are constructed to detain sediment-laden runoff from
small, disturbed areas for a sufficient period of time to allow the majority of the sediment
1o settle out. They are established early in the construction process using natural drainage
patterns and favorable topography where possible to minimize grading.

Conditions Where Practice Applies
Sediment traps are used:

1. At the outlets of diversions, channels, slope drains, or other runoff conveyances that dis-
charge sediment—laden water.

2.Below disturbed areas where the total contributing drainage area is 5 acres or less. If
the contributing drainage area is greater than 5 actes, the use of a Sediment Basin is rec-
ommended.

3. Where access can be maintained for removal and proper disposal of sediment.

4.1n drainage swales or areas, where sediment control is needed upstream of a drainage pat-
tern leading to a storm drain inlet.

5. Where the required life of the structure will be 18 months or less.
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6. Where failure of the structure will not result in loss of life; or cause damage to buildings,
roads, utilities, or other properties.

Note: Sediment traps, that have the entire capacity achieved through excavation, may have
larger drainage areas without compromising the stability of the sediment trap.

Planning Considerations

Design Criteria

Timing — Sediment traps shall be constructed as a first step in any land-djsturbing activity,
and shall be made functional before upslope land disturbance takes place. Sediment traps
are temporary measures with a typical design life of 6 months to 18 months. One or more
traps are often built early in the construction process to capture sediment, prior to construc-
tion of a larger structure (e.g., sediment basin or modified detention basin) is constructed.
Sediment traps are to be functional during the entire construction process, both before and
after new drainage systems are constructed.

Location - Sediment traps usually are placed near the edges of construction sites so to be
out of the way of major construction activities.

Diverting Runoff — Temporary diversions at the perimeter of sites are used to direct runoff
to sediment traps (see Temporary Diversion Specifications).

Storm-Sewer Diversions — Storm drains may be temporarily redirected through sediment
traps during construction. After construction, the temporary pipes are removed and runoff is
allowed to flow through the permanent storm drain as originally intended.

Utilities — Give special consideration to sediment trap location and possible interference
with construction of proposed drainage ways, utilities and storm drains.

Trapping Efficiency — Improved sediment trapping efficiencies can be achieved by includ-
ing both a “wet” storage volume and a drawdown or “dry” storage volume that enhances
settling and prevents excessive sediment losses during large storm events. In order to
maintain effectiveness, sediment must be periodically removed from the trap to maintain
the required design volume. Frequent inspection and appropriate maintenance should be
provided until the construction site is permanently protected against erosion.

Capacity - The minimum total design volume for the sediment trap shall consist of two
components, the dewatering zone and the sediment storage zone. These zones are shown
schematically in Figure 6.2.1. The volume of the dewatering zone shall be calculated for
the entire drainage area by the method shown below. The drainage area includes the entire
area contributing runoff to the sediment basin, offsite as well as on. The sediment storage
volume may be in the form of a permanent pool or wet storage to provide a stable-settling
medium, while the dewatered volume shall be in the form of a draw down or dry storage
of at least 67 cubic yards per acre which will provide extended settling time during less
frequent, larger storm events.

a) Dewatering Zone Volume -

The volume of the dewatering zone shall be a minimum of 1800 cubic feet per acre of
drainage (67 yd3/acre) or the minimum stated in the current NPDES construction gen-
eral permit. The total volume of the dewatering zone shall be measured from the base
of the stone outlet structure to the crest of the stone outlet structure.
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b) Sediment Storage Zone Volume —

The volume of the sediment storage zone shall be calculated by one of the following
methods. The sediment storage zone shall be measured below the elevation of the base
of the stone outlet structure.

Method 1: The volume of the sediment storage zone shall be 1000 cu. ft. per disturbed
acre within the watershed of the basin; OR

Method 2: The volume of the sediment storage zone shall be the volume necessary to
store the sediment yield as calculated with RUSLE or a similar generally accepted ero-
sion prediction model. While the sediment storage volume may extend to the expected
time period of the construction project, the minimum estimated time between cleanouts
shall be six months.

Sediment shall be removed when it has accumulated to the top of the sediment storage or
wet storage zone. This elevation shall be signified by the top of a stake near the center of
the trap.

3%,

Dewatering Zone

Sediment Storage Zone//,:

Figure 6.2.1 Capacity of a sediment trap is distributed between dewatering and sediment storage
zones.

Embankment — Ensure that embankments for temporary sediment traps do not exceed 5
feet in height measured at the centerline from the original ground surface to the top of the
embankment. Construct embankments with a minimum 4 foot top width and 2:1 (H:V) or
flatter side slopes.

The design height of the embankment shall be increased by 5% to allow for settlement of
the finished embankment. The original ground under the embankment shall be stripped of
vegetation and scarified to a depth of 6 inches or more before placement of the fill material.
Fill material should be made of clay, free of roots, large rocks, and organic material. Place
fill in layers 6 inches thick and then compact using appropriate equipment. Fill material
shall not be placed on frozen ground.

The completed embankment shall be seeded in accordance with temporary or permanent
vegetation as found in this manual (Temporary Seeding or Permanent Seeding).
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CHAPTER 6

Excavation — Where sediment pools are formed or enlarged by excavation, keep side
slopes at 2:1 (H: V) or flatter for safety. The maximum depth of excavation within the wet
storage area (sediment storage zone) should be 4 feet to facilitate clean out and for site
safety considerations.

Outlet Section — Construct the sediment trap outlet using a stone section of embankment
located at the low point in the basin. The stone section serves two purposes: 1) the top
section serves as a non-erosive spillway outlet for flood flow, and 2) the bottom section
provides a means to de-watering the basin between runoff events. A combination of coarse
aggregate and riprap shall be used to provide for filtering/detention as well as outlet
stability.

Construct the outlet using well-graded stones with a d50 size larger than 6 inches (ODOT
Type D). A1 foot layer of AASHTO # 57 aggregate should be placed on the inside face

to reduce drainage flow rate. Geotextile that meets the minimum requirements of ODOT
Construction and Material Specification 712.09, Geotextile Fabric Type B, shall be placed
at the stone-soil interface to act as a separation and to prevent piping. The geotextile shall
be buried or keyed in at the upstream end a minimum of 6 inches, The crest of the stone
outlet must be at least 1.5 feet below the top of the embankment to ensure that the flow will
travel over the stone and not the embankment. The outlet shall be configured as noted in
figure 2.

Note: All Constructed
Stopes Shall Be

ODOT # 57 Aggregate . No Steeper Than 2:%
1 Thick | 4 Min.
ODOT Type D Rip Rap
sl
Max.
g
Sediment d | I_

Storage
(Welpool)

OUTLET CROSS-SECTION
(Not to Scale)

Figure 6.2.2 Outlet configuration
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The spillway weir shall be at least 4 feet long and sized to pass the peak discharge of the
10-year, 24-hour storm without failure, overtopping of the basin or significant erosion. A
maximum flow depth of 1 foot, a minimum freeboard of 0.5 foot, and maximum side slopes
of 2:1 are required. See Table 6.2.1 for weir length associated with drainage area.

Table 6.2.1 Sediment Trap weir length.

Drainage Area (a}qrgs) _l_ I V\(eir Length (feet) |
1 '_ 4.0 |
g . 60
- B - 80 -
4 100 |
- 5 120

Note: alternatively use Q,,;, = CLH¥?

Where C = Weir coefficient
L = Weir Length (feet)
H = Head of 1 foot

Direct spillway discharges to natural, stable areas. Locate outlets so that flow will not dam-
age the embankment. Discharges must be conveyed to a natural waterway via a channel of
adequate capacity and stability. Where the channel enters a natural waterway, the discharge
shall be less than 1 ¥ feet per second or otherwise less than the velocity that will initiate
erosion or scour within the receiving waterway. When traps discharge to storm water facili-
ties, the facility must have adequate capacity to receive the discharge from the sediment
trap.

Where an emergency spillway is utilized, the primary rock spillway crest should be at least
1.5 feet below the settled top of the embankment with the emergency spillway crest being
0.5 foot below the top of the embankment.

The plans and specifications should show the following requirements:

1. Location of the sediment traps.
2. Size of sediment trap including width, length and depth.
3. Minimum cross section of embankment.

4. Typical cross section through the spillway with geotextile fabric details and rock
placement.

5. Location of emergency spillway, if used.
6. Gradation and quality of rock.

7. Plans shall detail how excavated sediment is to be disposed of, such as placement on
areas where it will be stabilized or removal to an approved off-site location.

All plans should include the installation and maintenance schedules with the responsible
party identified.

Install warning signs, barricades, perimeter fence and other measures around sediment traps
as necessary to protect workers, children, equipment, etc.
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Operation and Maintenance

1. The capacity and function of the sediment trap shall be maintained by inspecting on a
weekly basis and after each runoff event, and by performing the necessary activities
shown below.

2. Establish vegetative cover and fertilize as necessary to maintain a vigorous cover around
the sediment trap.

3. Inspect the pool area, embankment and spillway area for burrowing rodents, slope fail-
ure, seepage, excess settlement, and displaced stone. The area should be inspected for
structural soundness and repaired as needed.

4.Regularly inspect water discharged from trap for excess suspended sediments. Identify
and perform necessary repairs to improve water quality. Excessive suspended sediments
may require design modifications or treatment with flocculants.

5.Remove woody vegetated growth on the embankment and spillway areas.

6. Remove trash and debris that accumulate in the pond and have potential to block spill-
ways.

7. Dewatering outlets shall be regularly checked to ensure that performance is maintained.
Filter stone choked with sediment shall be removed and replaced to restore its flow
capacity.

8. Remove sediment and restore the sediment trap to its original dimensions when sediment
has accumulated to the top of the sediment storage or wet storage zone. This elevation
shall be signified by the top of a stake near the center of the trap. Removing sediment
by hand may be necessary adjacent to the outlet section of the embankment to prevent
equipment damage. Place the removed sediment and stabilize with vegetation in a des-
ignated area where it will not easily erode again. Restore trap to its original dimensions
and replace stone as needed on the outlet.

9. After the entire construction project is completed, temporary sediment traps should be
dewatered and regraded so as to conform to the contours of the area. All temporary struc-
tures should be removed and the area seeded, mulched and stabilized as necessary.

Common Problems/Concerns

CHAPTER 6

Utilizing sediment traps on large drainage areas (greater than 5 acres) where Sediment
Basins (see page 2 of this chapter) are appropriate will increase sediment discharged during
construction.

Failure to removed trapped sediment will reduce the effectiveness of this practice in captur-
ing sediment.
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Specifications

for

Sediment Traps

. Work shall consist of the installation, maintenance and

removal of all sediment traps at the locations designated
on the drawings.

. Sediment traps shall be constructed to the dimensions

specified on the drawings and operational prior to upslope
land disturbance.

. The area beneath the embankment shall be cleared,

grubbed and stripped of vegetation to a minimum depth
of six (6) inches. The pool shall be cleared as needed to
facilitate sediment cleanout.

. Fill used for the embankment shall be evaluated to assure

its suitability and it must be free of roots or other woody
vegetation, large rocks, organics or other objectionable
materials. Fill material shall be placed in six (6) inch lifts
and shall be compacted by traversing with a sheepsfoot
or other approved compaction equipment. Fill height shall
be increased five (5) percent to allow for structure/foun-
dation settlement. Construction shall not be permitted if
either the earthfill or compaction surface is frozen.

. The maximum height of embankment shall be five (5)

feet. All cut and fill slopes shall be 2:1 (H:V) or flatter.

. A minimum storage volume below the crest of the outlet

of 67 yd3. for every acre of contributing drainage area
shall be achieved at each location noted on the drawings
with additional sediment storage volume provided below
this elevation.
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7. Temporary seeding shall be established and maintained

over the useful life of the practice.

. The outlet for the sediment trap structure shall be con-

structed to the dimensions shown on the drawings.

. The outlet shall be constructed using the materials speci-

fied on the drawings. Where geotextile is used, all over-
laps shall be a minimum of two (2) feet or as specified by
the manufacturer, whichever is greater. All overlaps shall
be made with the upper most layer placed last. Geotextile
shall be keyed in at least 6" on the upstream side of the
outlet.

10.Warning signs and safety fence shall be placed around

the traps and maintained over the life of the practice.

11. After all sediment-producing areas have been per-

manently stabilized, the structure and all associated
sediment shall be removed. Stabile earth materials shall
be placed in the sediment trap area and compacted.
The area shall be graded to blend in with adjoining land
surfaces and have positive drainage. The area shall be
immediately seeded.



6.3 Silt Fence

Description

Silt fence is a sediment-trapping practice utilizing a geotextile fence, topography and
sometimes vegetation to cause sediment deposition. Silt fence reduces runoff’s ability to
transport sediment by ponding runoff and dissipating small rills of concentrated flow into
uniform sheet flow. Silt fence is used to prevent sediment-laden sheet runoff from entering
into downstream creeks and sewer systems.

Conditions Where Practice applies

Silt fence is used where runoff occurs as sheet flow or where flow through small rills can be
converted to sheet flow. Major factors in its use are slope, slope length, and the amount of
drainage area from which the fence will capture runoff. Silt fence cannot effectively treat
flows in gullies, ditches or channels. For concentrated flow conditions see specifications
for temporary diversions, sediment traps and sediment basins.

Planning Considerations

Alternatives: Silt Fence vs. Temporary Diversions and Settling Ponds. While silt
fence requires less space and disturbs less area than other control measures there are
significant disadvantages to its use. Silt fence is not as effective controlling sediment as
routing runoff through a system of diversions and settling ponds. Settling ponds and earth
diversions are more durable, easier to construct correctly and significantly more effective at
removing sediments from runoff. Additionally earth diversions and settling ponds are less
apt to fail during construction and typically require less repair and maintenance.
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Proper installation is critical. Experience from ODNR and other field testing has shown
that nearly 75 percent of silt fence does not function properly due to poor installation.
Proper installation consists of it being installed: (1) on the contour; (2) with sufficient geo-
textile material buried; (3) with the fence pulled taut and supported on the downstrearn side
by strong posts: (4) and with the fence backfilled and compacted.

Two general methods are used to install silt fence: (1) utilizing traditional method of dig-
ging the trench, installation of the fence materials, then backfilling and compaction; or (2)
a method using an implement to static slice or narrow plow while installing the geotextile
in the slot opening, followed by compaction and installation of posts. The latter methods
generally installs silt fence more effectively and efficiently.

Silt fence is most applicable for relatively small areas with flat topography. Silt fence
should be used below areas where erosion will occur in the form of sheet and rill erosion.
For moderately steep areas, the area draining to the silt fence should be no larger that one
quarter acre per 100 feet of fence length, the slope length no longer than 100 feet, and the
maximum drainage gradient no steeper than 50 percent (2:1). This practice should be sited
so that the entire fence ponds runoff and facilitates settling of suspended solids.

Design Criteria
Proper installation of silt fence requires utilizing the site topography. This is critical
because the sediment removal process relies on ponding runoff behind the fence. As a
ponding occurs behind the fence, coarser materials are allowed to settle out. Leaving a
long, flat slope behind the silt fence maximizes areas for ponding (sediment deposition),
and for water to disperse and flow over a much larger surface area of the silt fence. For silt
fence to work effectively, runoff must be allowed to maintain sheet flow, to pond and to be
released slowly. However, if silt fence is used without regard to a site’s topography, it will
typically concentrate runoff, increasing the likelihood of blocking and overtopping of the
fence, thus reducing or eliminating its effectiveness.

Level Contour — For silt fence to promote deposition, it must be placed on the level con-
tour of the land, so that flows are dissipated into uniform sheet flow that has less energy for
transporting sediment. Silt fence should never concentrate runoff, which will result if it is
placed up and down slopes rather than on the level contour.

Contour ){4-
: wé/ 2 \\ 1 Sh= Silt Silt
IRY / _, \ \S'\l'tF ) = Fence Fence
“/-#4_ ‘+\’|(\e:c:e Steep Ehl\”\ N A
Le e - ENEN
=X ' . *= BIGHT gmgmé\l_ - J _
. : |||ﬁgz 1 -
DY A ¢SS VS v S VS ¥ = WRONG WRONG RIGHT
Maximize Distance From the Toe of
Follow the Contour the Slope, Leaving at Least 5' Distance.

Figure 6.3.1 Silt fence layout
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Flat Slopes — Slope has the greatest influence on runoff's ability to transport sediment,
therefore silt fence should be placed several feet away from the toe of a slope if at all
possible, to encourage deposition. Silt fence generally should be placed on the flattest
area available to increase the shallow ponding of runoff and maximize space available for
deposited sediment.

Flow Around Ends — To prevent water ponded by the silt fence from flowing around the
ends, each end must be constructed upslope so that the ends are at a higher elevation.

Vegetation — Dense vegetation also has the effect of dissipating flow energies and causing
sediment deposition. Sediment-trapping efficiency will be enhanced where a dense stand of
vegetation occurs for several feet both behind and in front of a silt fence,

Table 6.3.1 Maximum area contributing area using slope length

Maximum Slope Length Above Silt Fence
Slope ] ~ Slope Length (ft.)
 0%-2% | Fatterthan50:1 250 R
 M-10% | ser-f0d | 125
[ 10% - 20% 10:1 - 5:1 100 )
20% - 33% 5:1 - 31 - 75
 33%-50% T se2 50
> 50% > 2:1 25

Note: For larger drainage areas, see standards for temporary diversions, sediment traps and sediment basins.

708
710
710
708 -
710
706
704
- 710
700 Prevent Flow Around
; Ends by Bringing
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Up Slope
Set Away From Steep
\4--"-*"" Slope or Toe of Fill

Figure 6.3.2 Silt fence and allowable drainage area
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Maintenance

Dispersing Flow — Proper applications of silt fence allow all the intercepted runoff to pass
as diffused flow through the geotextile. Runoff should never overtop silt fence, flow around
the ends, or in any other way flow as concentrated flow from the practice. If any of these
failures occurs, an alternative silt fence layout, or other practices are needed.

In cases where additional support of the fabric is needed, either wire or geogrid fencing
may be used as a backing on the fabric. In these instances, the reinforcing material should
be attached/erected first, then the fabric installed.

Materials

Fence posts shall be a minimum length of 32 inches long, composed of nominal dimen-
sioned 2-by-2-inch hardwood of sound quality. They shall be free of knots, splits and other
visible imperfections which would weaken the posts. Steel posts may be utilized in place
of wood provide the geotextile can be adequately secured to the post.

Silt fence geotextile must meet the minimum criteria shown in the table below.

Table 6.3.2
' Minimurm criteria for Silt Fence Fabric (0DOT, 2002)
i Minimum Tensile Strength 1 12010s. (535 N) | ASTMD4632
Maximum Elongation at 60 Ibs  50% ] ASTM D 4632
Minimum Puncture Strength . | s0ibs @0 Nj . _ - ASTMD4833
i Minimum Tear Strength ' 401bs (180 N) I ASTM D 4533
 ApparentOpemngSize | <084mm | ASTMD4751 |
Minimum Permittivity ' 1X10-2 sec.”! ' ASTM D 4491
UV_Expogur_e STreng_th-Retention | o - 70% N ] | ASTM G 4355

Silt Fence requires regular inspection and maintenance to insure its effectiveness. Silt
fences must be inspected after each rainfall and at least daily during prolonged rainfall. Silt
fence found damaged or improperly installed shall be replaced or repaired immediately.

Sediment deposits shall be routinely removed when they reach approximately one-half the
height of the silt fence.

Common Problems/Concerns

References

CIHAPTER 6

The predominant problems with silt fence regard inadequate installation or location that
allows runoff to concentrate, overtop the fence, flow under the fabric or around the fence
ends. If this occurs one of the following shall be performed, as appropriate:

+ The location and layout of the silt fence shall be changed to conform to the level contour
* The silt fence shall be reinstalled with proper burial, backfill and compaction and support
+ Accumulated sediment shall be removed

+ Alternative practices shall be installed.

Construction and Material Specifications, January 1, 2002. State of Ohio Department of
Transportation, P.O. Box 899, Columbus, Ohio 43216-0899, http://www.dot.state.oh.us/
construction/OCA/Specs/2002CMS/Specbook2002/Specbook2002.htm
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Specifications

for

Silt Fence

. Silt fence shall be constructed before upslope land distur-
bance begins.

. All siit fence shall be placed as close to the contour as
possible so that water will not concentrate at low points
in the fence and so that small swales or depressions that
may carry small concentrated flows to the silt fence are
dissipated along its length.

. Ends of the silt fences shall be brought upsiope slightly so
that water ponded by the silt fence will be prevented from
flowing around the ends.

. Silt fence shall be placed on the flattest area available.

. Where possible, vegetation shall be preserved for 5 feet
(or as much as possible) upslope from the silt fence. If
vegetation is removed, it shall be reestablished within 7
days from the installation of the silt fence.

. The height of the silt fence shall be a minimum of 16
inches above the original ground surface.

. The silt fence shall be placed in an excavated or sliced
trench cut a minimum of 6 inches deep. The trench shall
be made with a trencher, cable laying machine, slicing
machine, or other suitable device that will ensure an
adequately uniform trench depth.

. The silt fence shall be placed with the stakes on the
downslope side of the geotextile. A minimum of 8 inches
of geotextile must be below the ground surface. Excess
material shall lay on the bottom of the 6-inch deep trench.
The trench shall be backfilled and compacted on both
sides of the fabric.

9. Seams between sections of silt fence shall be spliced

together only at a support post with @ minimum 6-in.
overlap prior to driving into the ground, (see details).

10. Maintenance—Silt fence shall allow runoff to pass only

as diffuse flow through the geotextile. If runoff over-
tops the silt fence, flows under the fabric or around the
fence ends, or in any other way allows a concentrated
flow discharge, one of the following shall be performed,
as appropriate: 1) the layout of the silt fence shall be
changed, 2) accumulated sediment shall be removed, or
3) other practices shall be installed.

Sediment deposits shall be routinely removed when the
deposit reaches approximately one-half of the height of
the silt fence.

Silt fences shall be inspected after each rainfall and at
least daily during a prolonged rainfall. The location of
existing silt fence shall be reviewed daily to ensure its
proper location and effectiveness. If damaged, the silt
fence shall be repaired immediately.

Criteria for silt fence materials

1. Fence post — The length shall be a minimum of 32 inches.

Wood posts wilf be 2-by-2-in. nominal dimensioned
hardwood of sound quality. They shall be free of knots,
splits and other visible imperfections, that will weaken
the posts. The maximum spacing between posts shall be
10 ft. Posts shall be driven a minimum 16 inches into the
ground, where possible. If not possible, the posts shall be
adequately secured to prevent overturning of the fence
due to sediment/water loading.

2. Silt fence fabric — See chart below.

Table 6.3.2 Minimum criteria for Silt Fence Fabric (0DOT, 2002)

FABRIC PROPERTIES I
Minimum Tensile Strength

' Maximum Elongation at 60 ibs

~ VALUES
[ 1201bs. (535N) | ASTM D 4632 |
==——_ = ==,

[ TeST METHOD |

50% - ASTM D 4632 ‘
ASTM D 4833

1
Minimum Puncture Strength | 50 Ibs (220 N)
i

Minimum Tear Strength 40 1bs (180 N) | ASTM D 4533 ‘

Apparent Opening Size <084mm | ASfM E&
Minimum Permittivity 1X10-2 sec.-1 ASTM D 4491
| UV Exposure Strength Retention | 70% ASTM G 4355
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5.1 Rock Check Dams

Description

Check dams are small rock dams constructed in swales, grassed waterways cr diversions.
They reduce the velocity of concentrated flows, thereby reducing crosion within the swale
or waterway. While this practice often traps some sediment, its trapping efficiency is
extremely poor, thus, it should not be used as a primary sediment-trapping practice.

Condition Where Practice Applies

CHAPTER 5

This practice is [imited to use in stnall open channels where it is necessary to slow the
velocity of flows in order to prevent crosion. Applications include temporary swales, which,
because of their short length of service, are not practical to receive a nonerodible lining or
swales, which need protection during the establishment of grass linings. See specifications
for Rock Check and Gravel Riffle for larger channels and streams.

This practice is limited to small, open channels with a drainage area less than 10 acres with
the object to protect live sireams, Examples would be:

1, Ditches ar swales that cannot receive a non-erodible lining and still need protection to
reduce erosion.

2. The interim period while grassed lining 1s being established.

3. As an aid (not a substitute) to trap sediment from construction activity.

Temporary Runoff Control



Planning Considerations

Rock check dams are preferred over straw bale dams [or their elTectiveness at fltration and
minimal maintenance requirements.

Rack check dams shall be placed where standing water or excessive stltation are minimized
or where vegelative lining death is insignificant.

Rock check dams should he conslderad where the diteh or swale will not be rowed atiers
construction is complete,

Design Criteria

See the specification below For design guidelines. For inereased sediment control smaller
apgregate and or filter fabric on the upstream side may be used, Although it should be
noted that increased ponding and the subsequent Increase In height of water behind the
check dam raises the erosion potential downstream.

Maintenance

Sediment shall be removed Trom behind check dam once il accumulates to ane-half the
original height ol the check dam.

Removal

Removal of the check dim can be performed by hand or mechanical imeans. Stone and
sediment should be removed and the area graded and seeded.

Common Problems/Concerns

I the swale/ ditch is to be mowed, the rocks that remain after the rock check dam is
removed may pose a safety or maintenance problemn.
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Specifications
for

Rock Check Dam

Low center section
Must cause flow over
Mot around Check Dam

CROSS SECTION

PROFILE

1. Tha check dam shall be constructed of 4-8 inch diameter
stone, placed so that it completely covers the width of the
channel. ODOT Type D stone is acceptable, but should be
underlain with a gravel filter consisting of 0DOT No. 3 or
4 or suitable fitter fabrie.

2. Maximum height of check dam shall not exceed 3.0 feet.

3. The midpoint of the rock check dam shall be a minimum
of 6 inches lower than the sides in order to direct across
the center and away from the channel sides.

4. The base of the check dam shall be entrenched approxi-
mately 6 inches.

5. Spacing of chack dams shall be in a manner such that the
toe of the upstream dam is at the same elevation as the
top of the downstream dam.

4 CHAPFIER S Tenmporary Runoft Contrel

6. A Splash Apron shall be constructed where check dams
are expected to be in use for an extended period of time,
a stone apron shal be constructed immediately down-
stream of the check dam to prevent flows from undercut-
ting the structure. The apron shoutd be 6 in. thick and its
length two times the height of the dam.

7. Stone placement shall be performed either by hand or
mechanically as long as the center of check dam is lower
than the sides and extends across entire channel,

8. Side slopes shall be a minimum of 2:1.
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4.3 Rock Lined Channel

Description

A channel that is shaped or graded and protected with an erosion resistant rock riprap
underlain with filter or bedding material used to convey stormwater runoff without allow-
ing channel erosion. Rock channel protection provides for the safe conveyance of runoff
from areas of concentrated flow without damage from erosion or flooding, where vegetated
waterway / conveyance channel / swales would be inadequate. Rock lined channel may
also be necessary to control seepage, piping, and sloughing or slides. The riprap section
extends up the side slopes to designed depth. The earth above the rock should be vegetated
or otherwise protected.

Conditions Where Practice Applies

This practice applies where the following conditions exist:

+ Concentrated runoff will cause erosion unless a liner is provided
* Steep grades, wetness, seepage, prolonged base flow, ot piping would cause erosion

+ Damage by vehicles or animals will make the establishment or maintenance of vegetation
difficult

» Soils are highly erosive or other soil or climatic conditions preclude the use of vegetation
* Velocities are expected that will erode the channel or outlet without protection
Caution should be used when design flow greater than 100 cubic feet per second (cfs) from

a 10-yr.-frequency storm is expected. Chapter - Stream Channel Restoration, should be
referenced for planning and design of larger channels.

CHAPTER 4 Permanent Runoff Control



Planning Considerations

Permits

A construction permit may be required by the local government. Additionally, the U._S.
Army Corps of Engineers and the Ohio Environmental Protection Agency, through
Sections 404 and 401, respectively, of the Clean Water Act, may require a permit for rock
lined channel / outlet that are located adjacent to a stream. It is best to contact your local
Soil and Water Conservation District (SWCD) office to determine what both agencies’
permit requirements are for your project.

Water Quality
Rock lined channels and outlet protection provide water quality benefits by providing chan-

nel stability, prevention of excessive erosion, and limiting subsequent downstream sedi-
mentation.

Design Criteria
Runoff

Runoff computation will be based upon the most severe soil and cover conditions that will
exist in the area draining into the channel during the planned life of the structure. Use the
NRCS Technical Release 55 (TR 55) or other suitable method shall be used to determine
peak rate of runoff.

Capacity

The design capacity of the rock lined channel shall be adequate to carry the peak rate of
runoff from a 10-yr. frequency storm. Where high-hazard conditions exist, higher fre-
quency storms should be chosen to provide protection compatible with conditions. The
rock-lined channel must have design capacity as required if it to be used as an outlet for a
grassed waterway, diversion, terrace, or other measure. Capacity shall be computed using
Manning’s Equation with a coefficient of roughness “n” listed in the “rock size” table
below.

Rock-lined channels / outlets shall be designed by accepted engineering methods such as
the Federal Highway Administration Circular No. 15 or Figure 2-1 (Maximum depth of
Flow for Riprap Lined Channels) that can be used to determine rock size using flow depth
and velocity obtained from Manning’s equation. Procedures are also available in the NRCS
Engineering Field Handbook.

Velocity
Table 4.3.1 Maximum Design Velocity
Design Flow Depth Maximum Velocity
0-05ft 251ps
05-1.0f1t 15 fps
>1.01 10 fps
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Cross Section Shape

The cross sectional shape of rock lined waterway / outlets shall be parabolic, trapezoidal, or
triangular.

« Parabolic channels most closely approximate natural low characteristics at low as well
as high flows. Although generally preferred for esthetic reasons, design and construction
procedures are more complex.

» Trapezoidal channels often are used where the quantity of water to be carried is large
and velocities high. The steepest permissible side slopes, horizontal to vertical, shall be
2to 1.

* Triangufar shaped channels generally is used where the quantity of water to be handled
is relatively small, such as roadside ditches. The steepest permissible side slopes, hori-
zontal to vertical, shall be 210 1.

Trapezoidal

Riprap il

T = Top Width
Bedding . -l d = Depth
2 —— e b = Bottom Width
z = Side Slope
Figure 4.3.1
Rock Lining

The rock-lined channel shall consist of the rock riprap layer and an underlying filter or bed-
ding. Minimum thickness of the rock riprap layer shall be the maximum stone size. Stone
used for riprap shall be dense and hard enough to withstand exposure to air, water, freezing
and thawing. Figure 4.3.2 gives the maximum depth of flow for riprap lined channels. Rock
riprap must have a well-graded distribution and be placed in a to obtain a solid, compact
layer of riprap. This may require some hand placing and tamping with construction equip-
ment. Spreading gravel or soil over top of the placed riprap surface will fill the voids by
interlocking the riprap together.

Filter or Granular Bedding

Filter or granular bedding must be placed beneath all riprap to prevent the underlying soil
from eroding and undermining the riprap, and to collect seepage and base flow. Minimum
bedding thickness shall be 4 inches. Use of large size riprap may necessitate the use of a
thicker bedding layer or 2 differently sized bedding layers. Care should be taken to select a
granular bedding that that is suitable with the subgrade material.

Table 4.3.2 Rock Riprap Size

Size of Rock
Type of Rock or Riprap (ODOT) “n” value - -
50% by weight 85% by weight
Type D .036 > 6in. 3-12in.
Type C .04 >12in. 6-18in.
Type B .043 >18in. 12-24in.
Type A .045 > 241n. 18-30in.
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Maintenance

References

Adjustments to Naturalize Rock Lining

In order to more closely reflect the nature of the bed of a natural channel, smaller size
graded stone may be used to fill the voids lett in typical riprap applications.

Besides channel shape and pattern, typical rock lined channels depart from the flow behav-
ior of natural channels by having to much pore space in the rock. Therefore regular flow is
often entirely below the surface. This will be improved by extending the gradation of stone
down to the gravel-sized material. This addition will increase velocity and reduce capacity
slightly; therefore corresponding adjustments should be made.

Geotextile

Geotextile may be used as a filter to be placed beneath the riprap to prevent piping of the
soil where wetness, seepage, or prolonged base flow is the reason for lining the channel
with riprap. If design of the rock lined channel results in high velocities and steep grades,
granular bedding should be used instead of geotextile. Care should be taken to prop-

erly anchor the geotextile to prevent unraveling under flowing water. Geotextile shall be
woven or nonwoven monofilament yarn and shall meet Class [ criteria in the attached table
“Requirements for Geotextile”.

A maintenance program shall be established to maintain capacity, vegetative cover above
the riprap, and associated structural components such as inlets, outlets, and tile lines. Items
to consider in the maintenance program include:

» Determine responsible party to inspect and maintain the channel after construction
« Protect the channel from damage by equipment, traffic, or livestock

« Fertilize the vegetated area annually to and maintain a vigorous stand of grass

» Mow the vegetated area to maintain a healthy and vigorous stand of grass.

+ Repair damage to channels immediately. Missing riprap should be replaced as soon as
possible. All broken subsurface drains should be repaired. Seed and mulch any bare
areas that develop.

» Remove sediment and debris that have accumulated.

- Basements, or other means, should be obtained to ensure the channel is maintained as
constructed

Additional guidance for evaluation, planning, and design of rock lined channels is given in:

+ Natijonal Cooperative Highway Research Program Report 108 — Tentative Design
Procedure for Riprap — Lined Channels

» NRCS Ohio Practice Standard 468, Lined Waterway Or Outlet
« NRCS Engineering Field Handbook, Chapter 6 - Structures
« NRCS Design Note 24, Guide for Use of Geotextiles
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Table 4.3.3 Requirements for Geotextiles

Property Test method Woven - Class | Nonwoven - Class |
Tensile strength (pounds) 1/ ASTM D 4632 grab test 200 minimum in any 180 minimum
principal direction
Elongation at failure (percent) 1/ ASTM D 4632 grab test <50 250
Puncture (pounds) 1/ ASTM D 4833 90 minimum 80 minimum
Ultraviolet light ASTM D 4355 70 minimum 70 minimum
(% residual tensile strength) 150-hr exposure

Apparent opening size (AQS) ASTM D 4751 As specified, but no smaller As specified
than 0.212 mm (#70) 2/ max. #40 2/

Percent open area (percent) CW0-02215-86 4.0minimum | e

Permitivity sec-1 ASTM D 4491 0.10 minimum 0.70 minimum

1/ Minimum average roll value (weakest principal direction).
2/ U.S. standard sieve size.
Note: CWO is a USACE reference.

5
This chart is valid only if condition 1) and
2) are satisfied:
41 | . 1) Sideslopes 3:1 or flat
or
Side slopes 2;1 or flatter and a bottom width
to depth ratio (BW/d) greater than 3.
=
z 3 _—‘ 2) Straight channel
= or
(T
5 Curved channel, where curve radius divided
£ by bottom width (Rc/BW) is greater than 9.
8.
o
§ ol S Equation: d(50) = (62.4Ib/cu.ft)*d*$/4
.g Where: d = max. depth of flow, ft
§ S = channel slope, ft/ft
Adapted from Highway Research Board Report 108
1
0
0 0.05 0.1 0.15 0.2

Channel Slope, ft/ft
Figure 4.3.2 Maximum Depth of Flow for Riprap Lined Channels
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Specifications
for

Rock Lined Channel

Trapezoidal

&
—_
Y

T = Top Width
d = Depih
b = Bottom Width
z = Side Slope
|<—b e
1. Subgrade for the filter and riprap shall be prepared to 6. Gravel bedding shall be 0DOT No. 67’s or 57°s unless
the required lines and grades as shown on the plan. The shown differently on the drawings.

subgrade shall be cleared of all trees, stumps, roots, sod,

loose rock, or ather material, 7. Riprap may be placed by equipment but shall be placed in

a manner to prevent slippage or damage to the geotextile.

2. Riprap shall conform to the grading limits as shown on 8. Riprap shall be placed by a method that does not cause

the plan. segregation of sizes. Extensive pushing with a dozer

3. No abrupt deviations from the design grade or horizontal causes segregation and shall be avoided by delivering
alignment shall be permitted. riprap near its final location within the channel.

4. Geotextile shall be securely anchored according to 9. Construction shall be sequenced so that riprap channel
manufacturers recommendations. protection is placed and functional without delays when

5. Geotextile shall be laid with the long dimension parallel to ifigchannel,Decomssiopgrationak

the direction of flow and shall be laid loosely but without 10. Al disturbed areas will be vegetated as soon as practical.
wrinkles and creases. Where joints are necessary, strips

shall be placed to provide a 12-in. minimum overlap, with

the upstream strip overlapping the downstream strip.
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6.6 Filter Sock

Description
Filter socks are sediment-trapping devices using compost inserted into a flexible, permeable
tube with a pneumatic blower device or equivalent. Filter socks trap sediment by filtering
water passing through the berm and allowing water to pond, creating a settling of solids.

Conditions where practice applies

Filter socks are appropriate for limited drainage areas, requiring sediment control where
runoff is in the form of sheet flow or in areas that silt fence is normally considered accept-
able. The use of filter socks is applicable to slopes up to 2:1 (H:V), around inlets, and in
other disturbed areas of construction sites requiring sediment control. Filter socks also may
be useful in areas, where migration of aquatic life such as turtles, salamanders and other
aquatic life would be impeded by the use of silt fence.

Planning Considerations

Filter socks are sediment barriers, capturing sediment by ponding and filtering water
through the device during rain events. They may be a preferred alternative where equip-
ment may drive near or over sediment barriers, as they are not as prone to complete failure
as silt fence if this occurs during construction. Driving over filter socks is not recom-
mended; but if it should occur, the filter sock should be inspected immediately, repaired and
moved back into place as soon as possible.
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Design Criteria
Typically, filter socks can handle the same water flow or slightly more than silt fence. For
most applications, standard silt fence is replaced with 12" diameter filter socks. However,
proper installation is especially important for them to work effectively.

Materials — Compost/mulch used for filter socks shall be weed free and derived from

a well-decomposed source of organic matter. The compost shall be produced using an
aerobic composting process meeting CFR 503 regulations, including time and temperature
data indicating effective weed seed, pathogen and insect larvae kill. The compost shall be
free of any refuse, contaminants or other materials toxic to plant growth. Non-composted
products are not acceptable.

Materials should meet the following requirements: pH between 5.0-8.0; 100% passing a
2" sieve and a minimum of 70% greater than the 3/8" sieve; moisture content is less than
60%; material shall be relatively free (<1% by dry weight) of inert or foreign man made
materials.

Level Contour — Place filter socks on the level contour of the land so that flows are dis-
sipated into uniform sheet flow. Flow coming to filter socks must not be concentrated and
the filter sock should lie perpendicular to flows.

Flat Slopes — When possible, place filter socks at a 5' or greater distance away from the
toe of the slopes in order for the water coming from the slopes to maximize space available
for sediment deposit (see the illustration). When this is not possible due to construction
limitations, additional filter socks may be required upslope of the initial filter sock (see the
chart below for appropriate slope lengths and spacing).

Flow Around Ends - In order to prevent water flowing around the ends of filter socks,
the ends of the filter socks must be constructed pointing upslope so the ends are at a higher
elevation,

Vegetation — For permanent areas, seeding filter socks is recommended to establish veg-
etation directly in the sock and immediately in front and back of the sock at a distance of 5
feet. Vegetating on and around the filter socks will assist in slowing down water for filtra-
tion creating a more effective longer-term sediment control.

Drainage Area: Generally filter socks are limited to ¥ to ¥ acre drainage area per 100 foot
of the sediment barrier. Specific guidance is given in the chart below.

Table 6.6.1 Maximum Slope Length Above Filter Sock and Recommended Diameter

Slope Ratio (H:V) 8" 12" 18" 24"
0% - 2% 10% - 20% 125 250 300 350
10% - 20% 50:1 - 101 100 125 200 250
2% -10% 10:1 - 61 75 100 150 200
20% - 33% 5:1-2:1 50 75 100
>50% >2:1 25 50 75

Note: For larger drainage areas, see standards for temporary diversions, sediment traps and sediment basins.
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References

Dispersing flow — Sheet flow and runoff should not exceed berm height or capacity in
most storm events. [f overflow of the berm is a possibility, a larger filter sock should be
installed oran alternative sediment control should be used.

Maintenance - Filter socks should be regularly inspected to make sure they hold their
shape, are ponding, and allowing adequate flow through. If ponding becomes excessive,
filter socks should be replaced. Used filter socks may be cut and the compost dispersed and
seeded to prevent captured sediment from being resuspended.

Removal = When construction is completed on site, the filter socks may be cut and dis-
persed with a loader, rake, bulldozer or other device to be incorporated into the soil or left
on top of the soil for final seeding. The mesh netting material will be disposed of in normal
trash container or removed by the contractor.

Standard Specification for Compost for Erosion/Sediment Control (Filter Berms) AASHTO
Designation: MP-9 http://www.iaasla.org/NEWS/FILES/AASHTO-Filterberm6.doc
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Specifications
for

Filter Sock

(Not to Scale)

2" x 2" Wooden Stake

—, A= b | | ==

SECTION

1. Materials — Compost used for filter socks shall be weed, 5. Filter Socks are not to be used in concentrated flow

pathogen and insect free and free of any refuse, contami- situations or in runoff channels.
nants or other materials toxic to plant growth. They shall
be derived from a well-decomposed source of organic MAINTENANCE:

matter and consist of a particles ranging from 3/8" to 2". _
. . . 6. Routinely inspect filter sacks after each significant rain,
2. Filter Sacks shall be 3 or 5 mil continuous, tubular, HDPE maintaining filter socks in a functional condition at all

3/8" knitted mesh netting material, filled with compost times.

passing the above specifications for compost products.
7. Remove sediments collected at the base of the filter
INSTALLATION: socks when they reach 1/3 of the exposed height of the
’ practice.
3. Filter socks will be placed on a level line across slopes,
generally parallel to the base of the slope or other

affected area. On slopes approaching 2:1, additional

=

Where the filter sock deteriorates or fails, it will be
repaired or replaced with a more effective alternative.

socks shall be provided at the top and as needed mid- 9. Removal — Filter socks will be dispersed on site when no
slope. longer required in such as way as to facilitate and not
obstruct seedings.

4. Filter socks intended to be left as a permanent filter or
part of the natural landscape, shall be seeded at the time
of installation for establishment of permanent vegetation.
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7.5 Dust Control

Description

Dust control involves preventing or reducing dust from exposed soils or other sources dur-
ing land disturbing, demolition and construction activities to reduce the presence of air-
borne substances which may present health hazards, traffic safety problems or harm animal
or plant life.

Conditions Where Practice Applies

In areas subject to surface and air movement of dust where on-site and off-site damage is
likely to occur if preventive measures are not taken.

Planning Considerations
Construction activities inevitably result in the exposure and disturbance of soil. Fugitive
dust results from both construction activities and as a result of wind erosion over the
exposed earth surfaces. Large quantities of dust are typically generated in heavy construc-
tion activities, such as road construction and subdivision, commercial or industrial develop-
ment, which involve disturbing significant areas of the soil surface. Research of construc-
tion sites has established an average dust emission rate of 1.2 tons/acre/month for active
construction. Earth-moving activities comprise the major source of construction dust emis-
sions, but traffic and general disturbance of the soil also gencrate significant dust emissions.

Planning for dust control involves limiting the amount of soil disturbance at any one time as
a key objective. Therefore, phased clearing and grading operations (minimize disturbance-
phasing) and the utilization of other stabilization practices can significantly reduce dust
emissions. Undisturbed vegetative buffers (minimum 50-foot widths) left between graded
areas and protected areas can also be very helpful in dust control by providing windbreaks
and non-erosive areas.
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Design Criteria
A number of measures can be utilized to limit dust either during or between construction
stages or once construction is complete. Generally the same methods that are used to limit
erosion by limiting exposure of soils to rainfall can be used to limit dust including: stabiliz-
ing exposed soils with mulch, vegetation or permanent cover. Additional methods particu-
lar to dust control include managing vehicles and construction traffic, road treatment and
treatment of exposed soil with chemical stabilizers.

Vegetative Cover — The most effective way to prevent dust from exposed soil is to provide
a dense cover of vegetation. In areas subject to little or no construction traffic, vegetative

stabilization reduces dust drastically. Timely temporary and permanent seedings must be
utilized to accomplish this. See TEMPORARY SEEDING & PERMANENT SEEDING.

Mulch - When properly applied, mulch offers a fast, effective means of controlling dust.
Mulching is not recommended for areas within heavy traffic pathways. Binders or tackifi-
ers should be used to tack organic mulches. See MULCHING.

Rough Graded Soils - Leaving the soil in a temporary state of rough grade, where clods
rather than flattened soils predominate the surface can reduce the amount of dust generated
from areas during periods of higher winds. This must be balanced by the need to reach a
stage where the soil can be stabilized and may be only be necessary when high winds are
predicted.

Watering - This is the most commonly used dust control practice. The site is sprinkled
with water until the surface is wet before and during grading and is repeated as needed. It
offers fast protection for haul roads and other heavy traffic routes. Watering should be done
at a rate that prevents dust but does not cause soil erosion. Wetting agents are also available
to increase the effectiveness of watering and must follow manufacturers instructions.

Chemical Stabilizers/Wetting Agents — Many products of this type are available and are
usually most effective on typical mineral soils but may not be on predominantly organic
soils such as muck. Users are advised to pay attention to the limitations and instructions
regarding each product. The following table lists various adhesives and provides corre-
sponding information on mixing and application:

Table 7.5.1 Adhesives for Dust Control

is Tl . |

Adhesive Water Dilution Nozzle Type Application Rate
(Adhesive: Water) Gallon/Acre
Latex Emulsion 12.5:1 Fine B 235 -
Resin in Water R 4:1 Fine ' 300
' Acrylic Emulsion (No-traffic) i 71 Coarse ' 450
‘_Acryli(: Emulsion (T raﬁE) B 3.5:1 Coarse 350

Stone - Stone can be used to stabilize roads or other areas during construction using
crushed stone or coarse gravel. Research has shown the addition of bentonite to limestone
roads (not igneous gravel) has shown benefits in reducing dust.
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Windbreaks and Barriers — Where dust is a known problem, existing windbreak vegeta-
tion should be preserved. Maintaining existing rows of trees or constructing a wind fence,
sediment fence, or similar barrier can help to control air currents and blowing soil. Place
barriers perpendicular to prevailing air currents at intervals of about 15 times the barrier
height.

Calcium Chloride - This chemical may be applied by mechanical spreader as loose, dry
granules or flakes at a rate that keeps the surface moist but not so high as to cause water pol-
lution or plant damage. Liquid application of a 35% calcium chloride solution is common.
Note: application rates should be strictly in accordance with suppliers’ specified rates.

Street Cleaning - Paved areas that have accumulated sediment from construction sites
should be cleaned daily, or as needed, utilizing a street sweeper or bucket -type loader or
Scraper.

Operation and Maintenance

Most dust control measures, such as applications of water or road treatments will require
monitoring and repeat applications as needed to accomplish good control.

Common Problems / Concerns

Vegetation is removed from large areas of the construction site and left barren for long
periods of time.

Continuous, scheduled monitoring of the construction site conditions is not made.
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Specifications

Dust Control

1. Vegetative Cover and/mulch — Apply temporary or perma-

nent seeding and mulch to areas that will remain idle for
over 21 days. Saving existing trees and large shrubs will
also reduce soil and air movement across disturbed areas.
See Temporary Seeding; Permanent Seeding; Mulching
Practices; and Tree and Natural Area Protection practices.

2. Watering — Spray site with water until the surface is wet

before and during grading and repeat as needed, especially
on haul roads and other heavy traffic routes. Watering shall
be done at a rate that prevents dust but does not cause
soil erosion. Wetting agents shall be utilized according to
manufacturers instructions.

3. Spray-0On Adhesives — Apply adhesive according to the fol-

Table 7:5:1 -Adhesiwﬁm%%sntc

lowing table or manufacturers’ instructions.

| - Nozzle | Application
' Adhesive (Adhesive: Water) | Type | Rate Gal./Ac.
Latex Emulsion ] 12.5:1 | Fine 235
Resin in Water 4:1 [ Fine 300
Acrylic Emulsion |
(No-traffic) |
Acrylic Emulsion 7:1 | Coarse 450
(No-traffic)
Acrylic Emulsion 3.5:1 Coarse | 350
(Traffic) ‘
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. Stone — Graded roadways and other suitable areas will be

stabilized using crushed stone or coarse gravel as soon as
practicable after reaching an interim or final grade. Crushed
stone or coarse gravel can be used as a permanent cover to
provide control of soil emissions.

. Barriers — Existing windbreak vegetation shall be marked

and preserved. Snow fencing or other suitable barrier
may be placed perpendicular to prevailing air currents at
intervals of about 15 times the barrier height to control air
currents and blowing soil.

. Galcium Chloride - This chemical may be applied by

mechanical spreader as loose, dry granules or flakes at
a rate that keeps the surface moist but not so high as to
cause water pollution or plant damage. Application rates
should be strictly in accordance with suppliers’ specified
rates.

. Operation and Maintenance - When Temporary Dust Control

measures are used; repetitive treatment should be applied
as needed to accomplish
control.

Street Cleaning - Paved areas that have accumulated
sediment from construction should be cleaned daily, or as
needed, utilizing a street sweeper or bucket -type endloader
Or scraper.



7.6 Grade Treatment (Surface Roughening)

Description

Grade Treatment or surface roughening creates horizontal depressions in the soil surface
that help to reduce erosion by reducing runoff velocity and increasing infiltration. These
depressions aid in the establishment of vegetative cover and provide localized trapping of
sediments. Grade Treatment is typically created by operating tillage implements on the
contour or by running tracked equipment up and down a slope without fine grading the
surface.

Conditions Where Practice Applies

1. All slopes steeper than 3:1 require grade treatment, either stair-step grading, grooving,
furrowing, or tracking if they are to be stabilized with vegetation.

2. Areas with grades less steep than 3:1 should have the soil surface lightly roughened and
loose to a depth of 2 to 4 inches prior to seeding.

3. Areas that have been graded and will not be seeded immediately may be roughened to
reduce runoff velocity until seeding takes place.

4. Slopes with a stable rock face do not require roughening or stabilization.

Planning Considerations
A grading plan should be developed to establish drainage areas, direct drainage patterns,
and decrease runoff velocities. The plan should coordinate the grading with the erosion/
sedimentation control plan and the stormwater management plan. Grading should be done
in stages according to the implementation schedule, thus limiting the amount of surface
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area left in a disturbed, unstable condition. When grading, leave a natural buffer between
the disturbed areas and the water body (50 ft. minimum width recommended.) If a natural
buffer cannot be left, construct a berm or install other appropriate sediment control BMPs
(i.e. sediment trap, silt fence) adjacent to the water body.

Prior to placing fill, topsoil and organic materials should be removed. To prevent differen-
tial settlement, fill should be free of objectionable materials such as logs, rocks and stumps.
Frozen fill or organic (muck) materials should not be used.

Spoil and topsoil piles shall not be located in or near drainageways and shall be stabilized as
soon as possible by seeding and mulching. Placing piles adjacent to channel banks where it
may create bank failure or result in deposition of sediment downstream should be avoided.

Graded areas with smooth, hard surfaces give a false impression of “finished grading” and
a job well done. It is difficult to establish vegetation on such surfaces due to reduced water
infiltration and the potential for erosion. Rough slope surfaces with uneven soil and rocks
left in place may appear unattractive or unfinished at first, but encourage water infiltration,
speed the establishment of vegetation, and decrease runoff velocity.

Rough loose soil surfaces give lime, fertilizer and seed some natural coverage. Niches in
the surface provide microclimates that generally provide a cooler and more favorable mois-
ture level than hard flat surfaces; this aids seed germination.

Design Criteria

Grade Treatment is to be performed only after all cuts and fills are made and brought to the
final shape and grade.

There are different methods for achieving a roughened soil surface on a slope, and the
selection of an appropriate method depends upon the type of slope. Grading methods
include stair-step grading, grooving, and tracking.

Stair-step grading. This method should be done on slopes steeper than 3:1 with material
soft enough to be bulldozed and which will not be mowed. The vertical cut should be less
than the horizontal distance and should not exceed 2 feet in soft material and 3 feet in rocky
material. The horizontal position of the “step” should be sloped toward the vertical up-hill
wall.

Grooving. This method can be done on any area, which can safely accommodate disks,
tillers, spring harrow, or the teeth of a front-end loader bucket. In areas, which will not be
mowed, use equipment to create grooves perpendicular to the slope. Grooves should not be
less than 3 inches deep, nor more than 15 inches apart. In cuts, fills, and areas that will be
mowed, grooves should be less than 10 inches apart and not less than 1 inch deep.

Tracking. This method is done by running tracked machinery (such as bulldozers) up and
down slopes to leave horizontal depressions in the soil. Back-blading should not be done
during the final grading operation.

Tracking or roughening with tracked machinery is not recommended on clayey soils unless
other alternatives are unavailable due to its likelihood of causing compaction of the surface

. soil. Sandy soils do not compact severely, and may be tracked. In no case is tracking as

effective as the other roughening methods described. To roughen with tracked machinery,
operate the equipment up and down the slope to leave horizontal depressions in the soil
with as few passes of the machinery as possible to minimize compaction.
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Factors to be considered in choosing a method are slope steepness, mowing requirements,
and whether the slope is formed by cutting or filling.

1. Disturbed areas, which will not require mowing, may be stair-step graded, tracked,
grooved, or left rough after filling.

2. Stair-step grading is particularly appropriate in soils containing large amounts of soft
rock. Each “step” catches material shed from above, and provides a level site where
vegetation can become established.

3. Areas that will be mowed (these areas should have slopes 3:1 or flatter) may have small
furrows left by discing, harrowing, raking, or seed-planting machinery operated on the
contour.

4. Avoid excessive compacting of the soil surface when scarifying. Tracking with bull-
dozer treads is preferable to not roughening at all, but is not as effective as other forms of
roughening, as the soil surface may be compacted and runoff increased.

Maintenance
Roughened areas shall be seeded and mulched within seven (7) days of last disturbance to
obtain optimum seed germination and seedling growth.

Common Problems / Concerns
Severe compaction due to equipment operation — results in unsuitable seedbed and poor
vegetation establishment.

Rough areas difficult to mow — caused by cutting grooves too deep or excessive erosion
from grooves not being on the contour.

Grooving done perpendicular, rather than parallel to slope — results in accelerated erosion.
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Specifications

Grade Treatment

Cut Slopes-Greater than 3:1 Slopes

1. Stair-step grading may be carried out on any material soft
enough to be ripped with a bulldozer. The ratio of the hori-
zontal distance to the vertical cut distance shall be flatter
than 1:1 and the horizontal portion of the “step” shall slope
toward the vertical wall. Individual vertical cuts shall not be
more than 24 inches on soft soil materials and not more
than 36 inches in rocky materials.

2. Grooving may be made with any appropriate implement
which can be safely operated on the slope and which will
not cause undue compaction. Suggested implements
include discs, tillers, spring harrows, and the teeth on a
front-end loader bucket. Such grooves shall not be less
than 3 inches deep nor further than 15 inches apart.

Fill Slopes-Greater than 3:1 Slopes

Fill slopes steeper than 3:1 shall be grooved or allowed to
remain rough as they are constructed utilizing method
(1) or (2) below.

1. Grooving may be made with any appropriate implement
which can be safely operated on the slope and which will
not cause undue compaction such as discs, tillers, spring
harrows, and the teeth on a front-end loader bucket.

Grooves left shall not be less than 3 inches deep nor further

than 15 inches apart.
2. As lifts of the fill are constructed, soil and rock materials

may be allowed to fall naturally onto the slope surface. At

no time shall slopes be bladed or scraped to produce a
smooth, hard surface.
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Cuts, Fills, and Graded Areas Which Will Be Mowed
1. Mowed slopes should not be steeper than 3:1 and shall

avoid excessive roughness. These areas may be roughened
with shallow grooves such as those, which remain after
tilling, discing, harrowing, raking, or use of a cultipacker-
seeder. The final pass of any such tillage implement shall
be on the contour {perpendicular to

the slope).

. Grooves formed by implements shall be not less than 1 inch

deep and not further than 12 inches apart. Fill slopes that
are left rough during construction may be smoothed with a
chain harrow or similar implement to facilitate mowing.

Roughening With Tracked Machinery
1. Avoid tracking clayey soils if possible, due to their potential

for compaction. Conversely sandy soils will have low poten-
tial for compaction.

2. Operate tracked machinery up and down the slope to leave

horizontal depressions in the soil. As few passes of the
machinery should be made as possible to minimize com-
paction.



7.7 Topsoiling

Description

Topsoiling occurs during grading operations as the upper most organic layer of soil is
stripped and stockpiled from areas being graded and subsequently replaced on the newly
graded areas. Topsoil provides a more suitable growing medium than subsoil or on areas
with poor moisture, low nutrient levels, undesirable pH, or in the presence of other materi-
als that would inhibit establishment of vegetation. Replacing topsoil helps plant growth by
improving the water holding capacity and nutrient content and consistency of the soils.

Conditions Where Practice Applies

This practice applies anywhere a good stand of vegetation is desired, whether turf, orna-
mental plants, and/ or vegetative cover especially in areas where high-quality turf is desir-
able to withstand intense use or meet aesthetic requirements, although it may not be appro-
priate for areas with slopes greater than 2:1.

This practice is especially applicable to areas where:

« existing soil structure, pH, or nutrient balance cannot be easily improved with soil
amendments to be a suitable growth medium.

* existing soils are too shallow to provide adequate rooting depth or;

» the existing soil contains substances toxic to the desired vegetation.
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Design Criteria

Maintenance

Planning Considerations

Topsoil is the upper layer of natural soil (A horizon), which is typically darker and more
fertile than the subsoil due to increased amounts of organic material. This layer is typically
very evident as a person excavates through soil horizons. Project sites will have varying
degrees of topsoil resources prior to construction, with some historically eroded sites having
limited topsoil resources. These sites may have less justification for moving, stockpiling
and re-spreading the top horizon of soil. If in question, assistance by a trained soils profes-
sional should be sought to determine the extent of topsoil resources on the project site.

Although replacing topsoil is critical to establishing good vegetation and limiting runoff
from development sites, it comes with additional costs. Stripping, stockpiling and reap-
plying topsoil or importing topsoil will require greater work in grading operations and
therefore will increase costs. Topsoiling will also add time to grading operations and may
increase the exposure time of denuded areas. Additionally, depending on the original veg-
etative cover, topsoil often contains weed seeds that may compete with desirable species.

In site planning, the option of topsoiling should be compared with that of preparing a
seedbed in subsoil. The clay content of subsoil does provide high moisture availability and
deters leaching of nutrients. When adjusted for optimal pH and nutrient availability, subsoil
may provide an adequate growth medium that is generally free of weeds. Topsoiling may
not be required to establish less demanding, lower maintenance plants, although runoff will
be increased due to the lack of topsoil from the site.

If topsoiling is planned, locations for topsoil stockpiles must be determined where drainage
and site work will not be encumbered. Construction scheduling must be adjusted to allow
sufficient time for moving, stockpiling and spreading topsoil between grading and re-veg-
etation operations.

These are provided in the specifications that follow.

Topsoil stockpiles should be stabilized with temporary vegetation and provided sufficient
sediment controls. Sediment Controls will need regular inspection and appropriate repairs
as needed.

Common Problems / Concerns

» Care must be taken not to apply topsoil to subsoil if the two soils have contrasting
textures. Clayey topsoil over sandy subsoil is a particularly poor combination, as water
may creep along the junction between the soil layers, leading to sloughing of the topsoil.
Sandy topsoil over clay subsoil is equally likely to fail.

» Iftopsoil and subsoil are not properly bonded, water will not infiltrate the soil profile
evenly and it will be difficult to establish vegetation. Topsoiling of steep slopes is highly
discouraged, unless good bonding of soils can be achieved.

 Topsoil should not be applied in excessively wet/moist conditions.
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Specifications

for
Topsoiling
Salvaging and Stockpiling Spreading the Topsoil
1. Determine the depth and suitability of topsoil at the site. 1. Prior to applying topsoil, the topsoil should be pulverized.

(For help, contact your local SWCD office to obtain a county
soil survey report).

. Prior fo stripping topsoil, install appropriate downslope ero-

sion and sedimentation controls such as sediment traps and
basins.

. Remove the soil material no deeper than what the

county soil survey describes as “surface soil” (ie. Aor
Ap horizon).

. Construct stockpiles in accessible locations that do not

interfere with natural drainage. Install appropriate sedi-
ment controls to trap sediment such as silt fence immedi-
ately adjacent to the stockpile or sediment traps or basins
downstream of the stockpile. Stockpile side slopes shall not
exceed a ratio of 2:1.

. If topsil is stored for more than 21days, it should be tempo-

rary seeded, or covered with a tarp.

2.

To ensure bonding, grade the subsoil and roughen the top
3-4 in. by disking.

3. Do not apply when site is wet, muddy, or frozen, because it

makes spreading difficult, causes compaction problems, and
inhibits bonding with subsoil.

. Apply topsoil evenly to a depth of at least 4 inches and

compact slightly to improve contact with subsoil.

. After speading, grade and stabilize with seeding or appropri-

ate vegetation.
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7.8 Temporary Seeding

Description

Temporary seedings establish temporary cover on disturbed areas by planting appropri-

ate rapidly growing annual grasses or small grains. Temporary seeding provides erosion
control on areas in between construction operations. Grasses, which are quick growing, are
seeded and usually mulched to provide prompt, temporary soil stabilization. It effectively
minimizes the area of a construction site prone to erosion and should be used everywhere
the sequence of construction operations allows vegetation to be established.

Conditions Where the Practice Applies

Temporary seeding should be applied on exposed soil where additional work (grading, etc.)
is not scheduled for more than 21 days. Permanent seeding should be applied if the areas
will be idle for more than one year. )

Planning Considerations

This practice has the potential to drastically reduce the amount of sediment eroded from

a construction site. Erosion control efficiencies greater than 90% will be achieved with
proper applications of temporary seeding. Because practices used to trap sediment are
usually much less effective, temporary seeding is to be use even on areas where runoff is
treated by sediment trapping practices. Because temporary seeding is highly effective and
practical on construction sites, its liberal use is highly recommended.
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Design Criteria

Maintenance

Specifications follow these explanations of important aspects of temporary seeding,.

Plant Selection: Sclect the plants appropriate from the table in the Specifications for
Temporary seeding. Choose varieties of tall fescue that are endophyte free or have non-
toxic endophytes. Seeding rates for dormant seedings are increased by 50 percent. More
information on dormant seedings is given in the permanent seeding section.

The length of time the area will idle and the season in which seeding occurs should influ-
ence the selection of seeding species. For areas remaining idle for over a year, a mixture
containing perennial ryegrass is recommended. Cereal grains (rye, oats and wheat) are
included in some of the mixtures as cover crops. These are annual plants that will die after
producing seed. Realize that oats will not over-winter and continue to grow as wheat and
rye do.

Site preparation: Temporary seeding is best done on a prepared soil seedbed of loose
pulverized soil. However, seedings should not be delayed, if additional grading operations
are not possible. At a minimum, remove large rock or debris that will interfere with seeding
operations. If the ground has become crusted, a disk or a harrow should be used to loosen
the soil. Overall the best soil conditions will exist immediately after grading operations
cease, when soils remain loose and moist.

Soil amendments: A soil test is necessary to adequately predict the need for lime and
fertilizer. Seedings that are expected to be long lasting (over 1-3 months), should have
lime and fertilizer applied as recommended by a soil test. In lieu of a soil test, fertilizer can
be broadcast and worked into the top inch of soil at the rate of 6 pounds/1000 ft2 or 250
pounds per acre of 10-10-10 or 12-12-12.

Seeding Methods: Seed shall be applied uniformly with a cyclone spreader, drill, culti-
packer seeder, or hydroseeder. When feasible, seed that has been broadcast shall be covered
by raking or dragging and then lightly tamped into place using a roller or cultipacker. If
hydroseeding is used, the seed and fertilizer will be mixed on-site and the seeding shall be
done immediately and without interruption.

Areas failing to establish vegetative cover adequate to prevent erosion shall be reseeded as
soon as such areas are identified.

Seeding performed during hot and dry summer months shall be watered at a rate of 1 inch
per week.

Common Problems / Concerns

» Insufficient topsoil or inadequately tilled, limed, and/ or fertilized seedbed results in poor
establishment of vegetation.

= An overly high seeding rate of nurse crop (oat, rye or wheat) in the seed mixture results
in over competition with the perennials.

» Seeding outside of seeding dates results in poor vegetation establishment and a decrease
in plant hardiness.

« An inadequate rate of mulch results in poor germination and failure.
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Specifications

for

Temporary Seeding

Table 7.8.1 Temporary Seeding Species Selection

Note: Other approved species may be substituted.

1. Structural erosion and sediment control practices such
as diversions and sediment traps shall be installed and
stabilized with temporary seeding prior to grading the rest
of the construction site.

2. Temporary seed shall be applied between construction
operations on soil that will not be graded or reworked
for 21 days or greater. These idle areas shall be seeded
within 7 days after grading.

3. The seedbed should be pulverized and loose to ensure the
success of establishing vegetation. Temporary seeding
should not be postponed if ideal seedbed preparation is
not possible.

4.

5.

_Seeding Dates Species B o 'Lb./1 000 ft2 -LF/Acre - -j
March 1 to August 15 Qats 3 128 (4 Bushel)
Tall Fescue i 40
Annual Ryegrass 1 40 -
Perennial Ryegrass 1 40
Tall Fescue 1 40
Annual Ryegrass 1 40 -
Annual Ryegrass 1.25 55
Perennial Ryegrass 3.25 142
Creeping Red Fescue 0.4 17
Kentucky Bluegrass 0.4 17
Oats 3 128 3bushe) |
Tall Fescue 1 40
B Annual Ryegrass 1 40
August 16th to November Rye 3 112 (2 bushel)
Tall Fescue 1 40
Annual Ryegrass 1 40
Wheat 3 120 (2 bushel)
Tall Fescue 1 40
Annual Hyﬁgrass B 1 ~ 40_
Perennial Rye 1 40
Tall Fescue 1 40
Annual Ryegrass |1 40 -
Annual Ryegrass 1.25 40
Perennial Ryegrass 3.25 40
Creeping Red Fescue 0.4 40
- Kentucky Bluegrass 0.4 -
November 1 to Feb. 29 Use mulch only or dormant seeding

Soil Amendments—Temporary vegetation seeding rates
shall establish adequate stands of vegetation, which may
require the use of soil amendments. Base rates for lime
and fertilizer shall be used.

Seeding Method—Seed shall be applied uniformly with a
cyclone spreader, drill, cultipacker seeder, or hydroseeder.
When feasible, seed that has been broadcast shall be
covered by raking or dragging and then lightly tamped
into place using a roller or cultipacker. If hydroseeding

is used, the seed and fertilizer will be mixed on-site and
the seeding shall be done immediately and without
interruption.

CHAPTER 7 Soil Stabilization

35



36

Specifications

Temporary Seeding

Mulching Temporary Seeding

1.

Applications of temporary seeding shall include mulch,
which shall be applied during or immediately after seeding.
Seedings made during optimum seeding dates on favor-
able, very flat soil conditions may not need mulch to achieve
adequate stabilization.

Materials:

Straw—If straw is used, it shall be unrotted small-grain
straw applied at a rate of 2 tons per acre or 90 Ibs./ 1,000
sq. ft. (2-3 bales)

Hydroseeders—If wood cellulose fiber is used, it shall be
used at 2000 Ibs./ ac. or 46 |b./ 1,000-sq.-ft.

Other—Other acceptable mulches include mulch mattings
applied according to manufacturer's recommendations or
wood chips applied at 6 ton/ ac.
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. Straw Mulch shall be anchored immediately to minimize

loss by wind or water. Anchoring methods:

Mechanical—A disk, crimper, or similar type tool shall be
set straight to punch or anchor the mulch material into
the soil. Straw mechanically anchored shall not be finely
chopped but left to a length of approximately 6 inches.

Mulch Netting—Netting shall be used according to the
manufacturers recommendations. Netting may be neces-
sary to hold mulch in place in areas of concentrated runoff
and on critical slopes.

Synthetic Binders—Synthetic binders such as Acrylic DLR
(Agri-Tac), DCA-70, Petroset, Terra Track or equivalent may
be used at rates recommended by the manufacturer.

Wood-Cellulose Fiber—Wood-cellulose fiber binder shall be
applied at a net dry wt. of 750 Ib./ac. The wood-cellulose
fiber shall be mixed with water and the mixture shall contain
a maximum of 50 Ib./ 100 gal.



7.9 Muiching

Description

A protective layer of mulch, usually of straw, applied to bare soil is used to abate erosion
by shielding it from raindrop impact. Mulch also helps establish vegetation by conserving
moisture and creating favorable conditions for seeds to germinate.

Conditions Where Practice Applies
Mulch should be used liberally throughout construction to limit the areas that are bare and
susceptible to erosion. Mulch can be used in conjunction with seeding to establish vegeta-
tion or by itself to provide erosion control when the season does not allow grass to grow.
Mulch and other vegetative practices must be applied on all disturbed portions of construc-
tion-sites that will not be re-disturbed for more than 21 days.

Design Criteria
See specifications for Mulching.

Maintenance

Additional mulching is necessary to cover exposed soil conditions when observed during
routine maintenance inspections.
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Common Problems / Concerns

The application of synthetic binders must be conducted in such a manner as to not be intro-
duced into watercourses.

Weather considerations must be addressed to ensure the application of synthetic binders are
not washed away and introduced into watercourses.

The use of a mulch cover is not recommended for areas, which will exhibit higher veloci-
ties than 3.5 feet/second. An erosion control matting is recommended for areas which will
exhibit higher velocities.

Areas which have been mulched should be inspected and maintained if necessary every 7
days or within 24 hours of a rain event greater than or equal to 0.5 inches to ensure ade-
quate protection.
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Specifications

Mulching

. Mulch and other appropriate vegetative practices shall be
applied to disturbed areas within 7 days of grading if the
area is to remain dormant (undisturbed) for more than 21
days or on areas and portions of the site which can be
brought to final grade.

. Mulch shall consist of one of the following:

Straw - Straw shall be unrotted small grain straw applied
at the rate of 2 tons/ac. or 90 Ib./1,000 sq. ft. (two to
three bales). The straw mulch shall be spread uniformly
by hand or mechanically so the soil surface is covered.
For uniform distribution of hand-spread mulch, divide
area into approximately 1,000 sq.ft. sections and place
two 45-Ib. bales of straw in each section.

Hydroseeders - Wood cellulose fiber should be used at
2,000 Ib./ac. or 46 Ib./1,000 sq. ft.

Other - Acceptable mulches include mulch mattings
and rolled erosion control products applied according to
manufacturer’s recommendations or wood mulch/chips
applied at 10-20 tons/ac.

. Muleh Anchoring - Mulch shall be anchored immediately

to minimize loss by wind or runoff. The following are
acceptable methods for anchoring mulch.

Mechanical - Use a disk, crimper, or similar type too}

set straight to punch or anchor the mulch material into
the soil. Straw mechanically anchored shall not be finely
chopped but be left generally longer than 6 inches.

Mulch Nettings - Use according to the manufacturer’s
recommendations, following all placement and anchoring
requirements. Use in areas of water concentration and
steep slopes to hold mulch in place.

Synthetic Binders - For straw mulch, synthetic binders
such as Acrylic DLR (Agri-Tac), DCA-70, Petroset, Terra
Tack or equal may be used at rates recommended by the
manufacturer. All applications of Sythetic Binders must
be conducted in such a manner where there is no contact
with waters of the state.

Wood Cellulose Fiber - Wood cellulose fiber may be used
for anchoring straw. The fiber binder shall be applied at
a net dry weight of 750 Ib./acre. The wood cellulose fiber
shall be mixed with water and the mixture shall contain a
maximum of 50 Ib./100 gal. of wood cellulose fiber.
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7.10 Permanent Seeding

Description

Perennial vegetation is established on areas that will not be re-disturbed for periods longer
than 12 months. Permanent seeding includes site preparation, seedbed preparation, planting
seed, mulching, irrigation and maintenance.

Permanent vegetation is used to stabilize soil, reduce erosion, prevent sediment pollution,
reduce runoff by promoting infiltration, and provide stormwater quality benefits offered by
dense grass cover.

Conditions Where Practice Applies
Permanent seeding should be applied to:

* Any disturbed areas or portions of construction sites at final grade. Permanent seeding
should not be delayed on any one portion of the site at final grade while construction on
another portion of the site is being completed. Permanent seeding shall be completed in
phases, if necessary.

* Areas subject to grading activities but will remain dormant for a year or more.

Planning Considerations

Vegetation controls erosion by reducing the velocity and the volume of overland flow and
protects bare soil surface from raindrop impact. A healthy, dense turf promotes infiltration
and reduces the amount of runoff. The establishment of quality vegetation requires selec-
tion of the right plant materials for the site, adequate soil amendments, careful seedbed
preparation, and maintenance.
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Design Criteria

Maintenance

Soil Compaction— Storm water quality and the amount of runoff both vary significantly
with soil compaction. Non-compacted soils improve stormwater infiltration by promoting:

» dense vegetative growth;

* high soil infiltration & lower runoff rates;

* pollutant filtration, deposition & absorption; and
= beneficial biologic activity in the soil.

Construction activity creates highly compacted soils that restrict water infiltration and root
growth. The best time for improving soil condition is during the establishment of perma-
nent vegetation. It is highly recommended that subsoilers, plows, or other implements are
specified as part of final seedbed preparation. Use discretion in slip-prone areas.

Minimum Soil Conditions— Vegetation cannot be expected to stabilize soil that is unstable

due to its texture, structure, water movement or excessively steep slope. The following

minimum soil conditions are needed for the establishment and maintenance of a long-lived

vegetative cover. If these conditions cannot be met, see the standards and specifications for

Topsoiling.

* Soils must include enough fine-grained material to hold at least a moderate amount of
available moisture.

* The soil must be free from material that is toxic or otherwise harmful to plant growth.

See specifications for permanent seeding below.

1. Expect emergence within 4 to 28 days after seeding, with legumes typically following
grasses. Check permanent seedlings within 4 to 6 weeks after planting. Look for:

* Vigorous seedlings;
» Uniform ground surface coverage with at least 30% growth density;
» Uniformity with legumes and grasses well intermixed,;

* Green, not yellow, leaves. Perennials should remain green throughout the summer, at
least at the plant bases.

2. Permanent seeding shall not be considered established for at least 1 full year from the
time of planting. Inspect the seeding for soil erosion or plant loss during this first year.
Repair bare and sparse areas. Fill gullies. Re-fertilize, re-seed, and re-mulch if required.
Consider no-till planting. A minimum of 70% growth density, based on a visual inspec-
tion, must exist for an adequate permanent vegetative planting.

+ If stand is inadequate or plant cover is patchy, identify the cause of failure and take
corrective action: choice of plant materials, lime and fertilizer quantities, poor seedbed
preparation, or weather. If vegetation fails to grow, have the soil tested to determine
whether pH is in the correct range or nutrient deficiency is a problem.

* Depending on stand conditions, repair with complete seedbed preparation, then over-seed
or re-seed.

« If it is the wrong time of year to plant desired species, over-seed with small grain cover
crop to thicken the stand until timing is right to plant perennials or use temporary seed-
ing. See Temporary Seeding standard.
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3. Satisfactory establishment may require re-fertilizing the stand in the second growing

seasorn.

+ Do not fertilize cool season grasses in late May through July (i.e. Kentucky

Bluegrass, Orchardgrass, Perrenial Ryegrass, Smooth Brome, Fescues, Timothy, Reed
Canarygrass and Garrison Grass)

» Grass that looks yellow may be nitrogen deficient. In lieu of a soil test, an applica-
tion of 50 1bs. of N-P-K per acre in early spring will help cool season grasses compete

against weeds or grow more successfully.

* Do not use nitrogen fertilizer if the stand contains more than 20 percent legumes.

4. Long-term maintenance fertilization rates shall be established by following soil test
recommendations or by using the rates shown in Table 2.

Table 7.10.1Maintenance for Permanent Seedings Fertilization and Mowing

and every 4-7 years
thereafter

Mixture Formula Lbs./ Acre Lbs./1,000 sq.ft. Time Mowing
Creeping Red Fescue 10-10-10 | 500 12 Fall, yearly or as Not closer
Ryegrass needed than 3"
Kentucky Bluegrass
HH me R 10-10-10 50? R 12 Not closer
than 4"
Turi-type Fescue 10-10-10 500 12 ]
Crown Vetch Fescue 0-20-20 400 10 - Spring, yearly follow- | Do not mow
Flat Pea Fescue 0-20-20 400 10 ing establishment Do not mow

Note: Following soil test recommendations is preferred to fertilizer rates shown above.

5. Consider mowing after plants reach a height of 6 to 8 inches. Mow grasses tall, at least
3 inches in height and minimize compaction during the mowing process. Vegetation on
structural practices such as embankments and grass-lined channels need to be mowed
only to prevent woody plants from invading the stand.

Common Problems / Concerns

Insufficient topsoil or inadequately tilled, limed, and/or fertilized seedbed - results in

poor establishment of vegetation.

Unsuitable species or seeding mixture - results in competition with the perennials.

Nurse crop rate too high in the mixture - results in competition with the perennials.

Seeding done at the wrong time of year - results in poor establishment of vegetation, also
plant hardiness is significantly decreased.

Mulch rate inadequate - results in poor germination and failure.
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Specifications
for

Permanent Seeding

Site Preparation

i

Subsoiler, plow, or other implement shall be used to

reduce soil compaction and allow maximum infiltration.
(Maximizing infiltration will help control both runoff rate and
water quality.) Subsoiling should be done when the soil
moisture is low enough to allow the soil to crack or fracture.
Subsoiling shall not be done on slip-prone areas where

soil preparation should be limited to what is necessary for
establishing vegetation.

The site shall be graded as needed to permit the use of con-
ventional equipment for seedbed preparation and seeding.
Topsoil shall be applied where needed to establish
vegetation.

Seedbed Preparation

1.

Lime—Agricultural ground limestone shall be applied to
acid soil as recommended by a soil test. In lieu of a soil
test, lime shall be applied at the rate of 100 pounds per
1,000-sq. ft. or 2 tons per acre.

Fertilizer—Fertilizer shall be applied as recommended by a
soil test. In place of a soil test, fertilizer shall be applied at a
rate of 25 pounds per 1,000-sq. ft. or 1000 pounds per acre
of a10-10-10 or 12-12-12 analyses.

The lime and fertilizer shall be worked into the soil with

a disk harrow, spring-toath harrow, or other suitable field
implement to a depth of 3 inches. On sloping land, the soil
shall be worked on the contour.

Seeding Dates and Soil Conditions

Seeding should be done March 1 to May 31 or August 1

to September 30. If seeding occurs outside of the above-
specified dates, additional mulch and irrigation may be
required to ensure a minimum of 80% germination. Tillage
for seedbed preparation should be done when the soil is dry
enough to crumble and not form ribbons when compressed
by hand. For winter seeding, see the following section on
dormant seeding.

Dormant Seedings

1.

Seedings should not be made from October 1 through
November 20. During this period, the seeds are likely
to germinate but probably will not be able to survive
the winter.

2. The foilowing methods may be used for “Dormant Seeding”:
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From October 1 through November 20, prepare the seedbed,
add the required amounts of lime and fertilizer, then mulch
and anchor. After November 20, and before March 15,
broadcast the selected seed mixture. Increase the seeding
rates by 50% for this type of seeding.

From November 20 through March 15, when soil condi-
tions permit, prepare the seedbed, lime and fertilize, apply
the selected seed mixture, muich and anchor. Increase the
seeding rates by 50% for this type of seeding.

Apply seed uniformly with a cyclone seeder, drill, cultipacker
seeder, or hydro-seeder (slurry may include seed and fertil-
izer) on a firm, moist seedbed.

Where feasible, except when a cultipacker type seeder

is used, the seedbed should be firmed following seeding
operations with a cultipacker, roller, or light drag. On sloping
land, seeding operations should be on the contour where
feasible.

Mulching

1.

Mulch material shall be applied immediately after

seeding. Dormant seeding shall be mulched. 100%

of the ground surface shall be covered with an

approved material.

Materials

Straw—If straw is used it shall be unrotted small-grain
straw applied at the rate of 2 tons per acre or 90 pounds
{two to three bales) per 1,000-sq. ft. The muich shall be
spread uniformly by hand or mechanically applied so the soil
surface is covered. For uniform distribution of hand-spread
mulch, divide area into approximately 1,000-sq.-ft. sections
and spread two 45-Ib. bales of straw in each section.

Hydroseeders—If wood cellulose fiber is used, it shall be
applied at 2,000 Ib./ac. or 46 Ib./1,000 sg. ft.

Other—Other acceptable mulches include rolled erosion
contro! mattings or blankets applied according to manufac-
turer's recommendations or wood chips applied at 6 tons
per acre.



3. Straw and Mulch Anchoring Methods o Synthetic Binders—Synthetic binders such as Acrylic DLR
(Agri-Tac), DCA-70, Petroset, Terra Tack or equivalent may

Straw mulch shall be anchored immediately to minimize loss by be used at rates specified by the manufacturer

wind or water.

e Wood Cellulose Fiber—Wood cellulose fiber shall be applied
at a net dry weight of 750 pounds per acre. The wood
cellulose fiber shall be mixed with water with the mixture
containing a maximum of 50 pounds cellulose per 100 gal-
Jons of water.

» Mechanical—A disk, crimper, or similar type tool shall be
set straight to punch or anchor the mulch material into
the soil. Straw mechanically anchored shall not be finely
chopped but, generally, be left longer than 6 inches.

e Mulch Netting—Netting shall be used according to the

manufacturer’s recommendations. Netting may be neces- Irrigation
sary to hold mulch in place in areas of concentrated runoff Permanent seeding shall include irrigation to establish vegeta-
and on critical slopes. tion during dry weather or on adverse site conditions, which

» Asphalt Emulsion—~Asphalt shall be applied as recom- ;igumlrﬁ el BB 2 IR et

mended by the manufacture or at the rate of 160 gallons per

acre. Irrigation rates shall be monitored to prevent erosion and dam-
age to seeded areas from excessive runoff.

Table 7.10.2 Permanent Seeding

3 . Seeding Rate B o -
Seed Mix Notes:
L bs./acre Lbs./1,000 Sq. Feet
General Use
Creeping Red Fescue 20-40 1/2-1 For close mowing & for waterways with <2.0
Domestic Ryegrass 10-20 1/4-172 ft/sec velocity
Kentucky Bluegrass 20-40 - 12-1
Tall Fescue 40-50 1-114 B
Turf-type (dwarf) Fescue - 90 214
Steep Banks or Cut Siopes
Tall Fescue 40-50 - 1-11/4 __|
Crown Vetch 10-20 14-172 Do not seed later than August
Tall Fescue 20-30 12-34 -
Flat Pea 20-25 12-34 Do not seed later than August
Tall Fescue 20-30 12-3/4 - -
- - Road Ditches and Swales -
Tall Fescue 4@ B 1-11/4
Turf-type
(Dwarf) Fescue 90 21/4
Kentucky BIEegEss 5 0.1 -
Lawns
Kentucky Bluegrass 100-120 2
Perennial Ryegrass | 2 - -
Kentucky Bluegrass 100-120 2 For shaded areas
Creeping Red Fescue B | 1-1/2 | - -

Note: Other approved seed species may be substituted.
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