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August 31, 2023 

 

 

Delaware Department of Natural Resources and Environmental Control  

Attn. Ms. Julie R. Molina 

Division of Water, Wetlands & Subaqueous Lands Section  

89 Kings Highway 

Dover, Delaware 19901   

 

 

RE: Independence School Subaqueous Lands Permit Application  

 

 
Dear Ms. Molina: 

 

In June of 2022 we submitted a Subaqueous Lands Permit Application for this project.  Due to the 

ongoing discussions of the project with the National Park Service, as a component of the Army 

Corps of Engineers application due to the project’s inclusion in the White Clay Creek Wild and 

Scenic Rivers program, it was agreed the application should be withdrawn until discussions with 

the NPS concluded.  Included with the returned application email were some comments 

summarizing the initial application and discussions.  Below please find a narrative of those 

comments with the provided response in italics directly following the comment.  

 

The application needs to be corrected to state the entity applying for the project.  Is it the New 

Castle Conservation District or the property owner?  If it is the NCCD, a letter from the property 

owner allowing the project to take place must be submitted with the application packet.  If the 

applicant is Independence School, LLC, then they need to sign the signature page of the 

application. 

The signature page has been updated with the Independence School as the Applicant.  

 

Property Deed and Survey 

The property deed has been included in the submission.  The prior recorded plan for the 

property has been included in the submission in lieu of a site survey, which was outside the 

scope of the project due to the size of the parcel being comparable to the work being 

implemented.  
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Detail Latitude and Longitude coordinates in decimal degrees for the start and end points on 

the project plans. 

Project start: Lat. N 39.7450” Lng. W 75.7153 

Project end: Lat. N 39.7454 Lng. W 75.7148 

 

The project plans appear to have been scanned and are unreadable.  Please be sure to submit 

an original PDF of the plans.  The appendix points to impacts being described within the project 

plans themselves but again the plans were unreadable.  Ideally, the impacts should be detailed 

per type of structure.  For example, a description of the portion stabilized with riprap and 

separately for the imbricated stone.   Is the imbricated stone intended to be a vertical wall? 

The prior wall has been removed from the project.  The stone used within the project shall 

be a mix of round to sub-angular stones ranging in size from 24” boulders down to 3” 

cobble.  The stones will be mixed throughout the project to achieve the desired result, i.e. 

anchoring log structures vs chink stones to secure anchor boulders, and thus are not 

separated out.  The plans will be provided as clearly as possible, if something should not be 

clear, please contact us so we can expeditiously provide clarification on the component in 

question.  

 

Please re-submit the application after the coordination with the National Park Service (which is 

resulting in modifications to the scope of the project) is finalized.  Upon re-submittal, be sure to 

include documentation from the National Park Service on their approval of the project. 

The approval provided to the ACOE has been included for reference.  

 

While the issuance of NWP 27 does not need to be finalized prior to DNREC application 

submittal, the federal permitting path determines whether State Water Quality Certification 

(WQC) is already issued or not.  If you are unsure of the applicability of a Nationwide Permit with 

WQC already issued, you may wish to request the pre-filing meeting for WQC whether or not it 

is required so you are not delayed by the 30-day waiting period after the pre-filing meeting 

request is made.  I attached the JPP form if needed. 

Thank you, at this time we have not received any indication that the project will not meet 

the requirements of the NWP 27 but will consult with DNREC immediately should we 

receive any comments implying it may not.  
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Please note, monitoring plans are routinely required for restoration projects.  Upon further 

review of the application, this may be required. 

Duly noted.  The School will be visually monitoring the project as part of their maintenance 

regime for the first three years.  This monitoring will be to ensure healthy plant 

establishment, limit invasive species intrusion, and prevent any large debris from de-

stabilizing the newly restored stream banks.  

 

Please let us know if you have any additional questions or need further clarification on any items 

noted above.  

 

Thank you, 

 

 

 

Andrew C. Hayes, PE RLA CERP 
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United States Department of the Interior 
NATIONAL PARK SERVICE 

Interior Region 1 
North Atlantic-Appalachian 

 1234 Market Street, 20th Floor 
       Philadelphia, PA   19107 

IN REPLY REFER TO: 

July 14, 2023 
 
Dave Caplan 
Senior Staff Biologist/Applications Section II 
Regulatory Branch 
U.S. Army Corps of Engineers 
Philadelphia District 
1650 Arch Street 
Philadelphia, Pennsylvania 19103 
 
RE: Wild and Scenic Rivers Determination regarding NAP-2007-00225-46 Independence School 
(Pike Creek/White Clay Drainage) Stream Restoration, Newark, New Castle County, Delaware 
 
Dear Mr. Caplan: 
 
Thank you for your consultation about the project referenced above, which involves a Nationwide Permit 
(2007-00225-46) for stream restoration work on the White Clay Creek Wild and Scenic River in New 
Castle County Delaware.  The applicant first contacted the National Park Service in March of 2022, and a 
range of consultation calls and field visits ensued. The final plan set Independence School Stream 
Restoration Rev6 dated 060223 has been reviewed. 
 
The above referenced project is located on a segment of the White Clay Creek Wild and Scenic River. 
One hundred and ninety-nine (199.0) miles of the White Clay Creek and its tributaries located in northern 
Delaware and southeast Pennsylvania were designated into the National Wild and Scenic River System 
under Public Law 106-357 on October 24, 2000 and Public Law 113-291 on December 19, 2014.  The 
White Clay Creek Watershed was intentionally designated at the watershed level to include smaller 
tributaries throughout the region, as integral to the health of the whole system. 
 
The National Park Service (NPS) is responsible for the long-term protection of the river and 
administering the Wild and Scenic Rivers Act. Pursuant to Section 7 (a), “no department or agency of the 
United States shall assist by loan, grant, license or otherwise in the construction of any water resources 
project that would have a direct and adverse impact on the values for which such river was established.” 
The NPS considers water resource projects to include dams, diversion projects, bridge, roadway and bank 
stabilization projects, involving construction in the bed and banks of the river, or within a ¼ mile from a 
named segment. This project is considered a water resource project and therefore reviewable under 
Section 7 of the Wild and Scenic Rivers Act. 
 
The NPS has completed an evaluation and has determined that the proposed repairs will not have direct 
and adverse effects on the free-flowing condition, water quality and outstandingly remarkable values of 
the river, provided that all conditions noted in the plan set referenced above and listed below, are adhered 
to for the duration of the project. 
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Additional standard conditions of Wild and Scenic River projects include: 
• Downstream flows shall be maintained at all times, with water from dewatering operations 

filtered to remove excessive sediments and discharged in a manner that prevents a release of 
turbid water into downstream areas. 

• Any rip-rap above OHW and/or outside of the immediate stream channel should be choked, 
backfilled with topsoil, and seeded with native seed or combined with bio-engineering 
techniques such that the banks, when fully restored, have an appearance and function similar 
to the natural streambank.   

• No hay bales shall be used for erosion and sediment controls. 
• Erosion control matting used to stabilize all slopes shall be biodegradable. No plastic netting 

or welded joint poly-based matting shall be used. 
• Non-invasive seed mixes shall be used to reestablish vegetation. No borrow, loam, or fill 

material shall contain invasive species. 
 
Any changes to the proposed Projects as described, such as the plan set, special provisions, construction 
methods or schedule for in-stream work, will require consultation with the NPS before the work proceeds, 
and may also require additional Section 7 review/approvals. 
 
Thank you for the opportunity to review this project. Please feel free to contact me if there are any 
questions regarding these comments at sarah_bursky@nps.gov. 
 
 
Sincerely, 
 

 
 
 
Sarah Bursky 
Natural Resource Specialist, Wild and Scenic Rivers Program 
National Park Service 
Interior Region 1 
Philadelphia PA 
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WETLANDS AND SUBAQUEOUS LANDS SECTION 

PERMIT APPLICATION FORM 
 

 

 

For Subaqueous Lands, Wetlands, Marina and  

401 Water Quality Certification Projects 
 

 

 

State of Delaware 

Department of Natural Resources and Environmental Control 

Division of Water 
 

Wetlands and Subaqueous Lands Section 
 
 

  
 
 

APPLICATION FOR APPROVAL OF   
SUBAQUEOUS LANDS, WETLANDS, MARINA 

AND WATER QUALITY CERTIFICATION PROJECTS 
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2 Wetlands and Subaqueous Lands Section Basic Application Form 

 

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY 

 
Application Instructions: 

 
1. Complete each section of this basic application and appropriate appendices as thoroughly and 

accurately as possible.  Incomplete or inaccurate applications will be returned.   
 
2. All applications must be accompanied by a scaled plan view and cross-section view plans that show 

the location and design details for the proposed project.  Full construction plans must be submitted 
for major projects.  

 
3. All applications must have an original signature page and proof of ownership or permitted land use 

agreement. 
 
4. Submit an original and two (2) additional copies of the application (total of 3) with the appropriate 

application fee and public notice fee* (prepared in separate checks) to:    
 

Department of Natural Resources and Environmental Control 

Wetlands and Subaqueous Lands Section 

89 Kings Highway 

Dover, Delaware  19901 

 
*Application and public notice fees are non-refundable regardless of the Permit decision or application 
status. 
 
5. No construction may begin at the project site before written approval has been received from this 

office. 
 
Helpful Information: 

 
1. Tax Parcel Information:  New Castle County (302) 395-5400 

 Kent County  (302) 736-2010  
 Sussex County  (302) 855-7878 

 
2. Recorder of Deeds:  New Castle County  (302) 571-7550 

 Kent County  (302) 744-2314 
 Sussex County  (302) 855-7785 
 

3. A separate application and/or approval may be required through the Army Corps of Engineers.  
Applicants are strongly encouraged to contact the Corps for a determination of their permitting 
requirements.  For more information, contact the Philadelphia District Regulator of the Day at (215) 
656-6728 or visit their website at: http://www.nap.usace.army.mil/Missions/Regulatory.aspx. 
 

4. For questions about this application or the Wetlands and Subaqueous Lands Section, contact us at 
(302) 739-9943 or visit our website at:  
http://www.dnrec.delaware.gov/wr/Services/Pages/WetlandsAndSubaqueousLands.aspx.  
Office hours are Monday through Friday 8:00 AM to 4:30 PM, except on State Holidays.  

 

http://www.nap.usace.army.mil/Missions/Regulatory.aspx
http://www.dnrec.delaware.gov/wr/Services/Pages/WetlandsAndSubaqueousLands.aspx
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3 Wetlands and Subaqueous Lands Section Basic Application Form 

 
APPLICANT’S REVIEW BEFORE MAILING 

 
 
DID YOU COMPLETE THE FOLLOWING? 
 
__________ Yes  BASIC APPLICATION 
 
__________ Yes   SIGNATURE PAGE (Page 3)  
 
__________ Yes  APPLICABLE APPENDICES 
 
__________ Yes  SCALED PLAN VIEW 
 
__________ Yes  SCALED CROSS-SECTION OR ELEVATION VIEW PLANS 
 
__________ Yes  VICINITY MAP 
 
__________ Yes  COPY OF THE PROPERTY DEED & SURVEY 
 
__________ Yes  THREE (3) COMPLETE COPIES OF THE APPLICATION PACKET 
 
__________ Yes  APPROPRIATE APPLICATION FEE & PUBLIC NOTICE FEE 

(Separate checks made payable to the State of Delaware) 
 
Submit 3 complete copies of the application packet to: 
 

Department of Natural Resources and Environmental Control 
Wetlands and Subaqueous Lands Section 

89 Kings Highway 
Dover, Delaware  19901 

 
Before signing and mailing your application packet, please read the following:  
  
 The Department requests that the contractor or party who will perform the construction of your 
proposed project, if other than the applicant, sign the application signature page along with the applicant 
in the spaces provided.  When the application is signed by the contractor as well as the applicant, the 
Department will issue the Permit to both parties.  For Leases, the contractor will receive a separate 
construction authorization that will make them subject to all of the terms and conditions of the Lease 
relating to the construction 
 
 
 
 
 
 
 
 

X

X

X

X

X

N/A - DIGITAL 
SUBMISSION
N/A - DIGITAL 
SUBMISSION

X

X
Record Minor Land Development Plan included 
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4 Wetlands and Subaqueous Lands Section Basic Application Form 

Section 1: Applicant Identification 

1. Applicant’s Name: _______________________________ Telephone #: _________________________ 
Mailing Address: ________________________________  Fax #: _______________________________ 
_______________________________________________ E-mail:_______________________________
_______________________________________________ 

2. Consultant’s Name: ______________________________  Company Name: _______________________ 
Mailing Address: ________________________________  Telephone #:___________________________ 
______________________________________________   Fax #:_________________________________ 
______________________________________________  E-mail:________________________________

3. Contractor’s Name: ______________________________ Company Name: ________________________ 
Mailing Address: ________________________________ Telephone #:___________________________ 
______________________________________________ Fax #: ________________________________ 
______________________________________________ E-mail:________________________________

Section 2: Project Description  

4. Check those that apply:
 Project/addition to existing project? /Replace existing structure? (If checked, must answer #16) 

5. Project Purpose (attach additional sheets as necessary):
____________________________________________________________________________________________________
____________________________________________________________________________________________________
____________________________________________________________________________________________________
____________________________________________________________________________________________________

6. Check each Appendix that is enclosed with this application:

A. Boat Docking Facilities G. Bulkheads N. Preliminary Marina Checklist
B. Boat Ramps  H. Fill O. Marinas
C. Road Crossings  I. Rip-Rap Sills and Revetments P. Stormwater Management

 D. Channel Modifications/Dams  J. Vegetative Stabilization Q. Ponds and Impoundments
E. Utility Crossings K. Jetties, Groins, Breakwaters R. Maintenance Dredging
F. Intake or Outfall Structures M. Activities in State Wetlands S. New Dredging

Section 3: Project Location 
County: 

7. Project Site Address: _____________________ Site owner name (if different from applicant): ____________ 
__________________________________________ Address of site owner: _______________________________ 
__________________________________________ __________________________________________________ 

8. Driving Directions:_________________________________________________________________________________
 ____________________________________________________________________________________________________ 
(Attach a vicinity map identifying road names and the project location) 

9. Tax Parcel ID Number: ____________________  Subdivision Name: __________________________________ 

WSLS Use Only: Permit #s: ____________  ____________  ____________  ____________ 
Type 

Corps Permit:  SPGP 18   20   Nationwide Permit #: _________________  Individual Permit #________________ 
Received Date: ___________________       Project Scientist: ___________________________________ 
Fee Received?  Yes      No      Amt: $_____________      Receipt #: ___________________ 
Public Notice #: __________       Public Notice Dates:  ON _______________  OFF________________ 

Andrew C. Hayes

Independence School Inc. 
1300 Paper Mill Road

2401 Philadelphia Pike
ForeSite Associates Inc. 

302.314.1847

302.365.8970
Authorized Agent: Kevin Donnelly

302.832.5060

ach@foresiteassociates.com

kevin.donnelly@delaware.gov

n/aClaymont, DE 19720

Newark, DE 19711

X

The project purpose is restoration initiatives to stabilize portions of an actively eroding stream channel and reduce sediment 
loads on the watercourse.  The project seeks to provide stable conveyance for areas receiving treatment.

X

1300 Paper Mill Road Independence School Inc.
Newark, DE 19711

X

 The Independence School is at the intersection of Paper Mill Road and Upper Pike Creek Road.  
  The project is in the stream channel, a tributary to Pike Creek,  at the front of the site parallel with Paper Mill Road.  

080.300-0060 The Independence School

X
X
X
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5 Wetlands and Subaqueous Lands Section Basic Application Form 

Section 3: Project Location (Continued) 
 

10. Name of waterbody at Project Location: __________________ waterbody is a tributary to: _______________________ 
 
11. Is the waterbody:   Non-tidal          Waterbody width at mean low or ordinary high water ____________ 
 
12. Is the project:     
   -regulated wetlands?  Federally-regulated wetlands? 
 
*If the project is on private subaqueous lands, provide the name of the subaqueous lands owner: 
____________________________________________________________________________________________________ 
(Written permission from the private subaqueous lands owner must be included with this application) 
 
13. Present Zoning:    

 
Section 4: Miscellaneous  
 
14. A. List the names and complete mailing addresses of the immediately adjoining property owners on all sides of the 

project (attach additional sheets as necessary): 
____________________________________________________________________________________________________
____________________________________________________________________________________________________
____________________________________________________________________________________________________
____________________________________________________________________________________________________ 
 

B. For wetlands and marina projects, list the names and complete mailing addresses of property owners within a 1,000 
foot radius of the project (attach additional sheets as necessary): 
____________________________________________________________________________________________________
____________________________________________________________________________________________________
____________________________________________________________________________________________________
____________________________________________________________________________________________________ 
 
15. Provide the names of DNREC and/or Army Corps of Engineers representatives whom you have discussed the project with:   
________________________________    ________________________________    ________________________________ 
________________________________    ________________________________    ________________________________ 
 

A. Have you had a State Jurisdictional Determination performed on the property?    
B. Has the project been reviewed in a monthly Joint Permit Processing Meeting?    

*If yes, what was the date of the meeting? ___________________________ 
 
16. Are there existing structures or fill at the project site in subaqueous lands?  Yes  

*If yes, provide the permit and/or lease number(s): 
_________________________________   ________________________________    ________________________________    
  
 *If no, were structures and/or fill in place prior to 1969?    

 
17. Have you applied for or obtained a Federal permit from the Army Corps of Engineers? 

 No   d   Date: _________________________ 
       
 Type of Permit: _________________________  Federal Permit or ID #: _________________________ 
 
18. Have you applied for permits from other Sections within DNREC? 

   Pending    Date: __________   Permit or ID #: ______________ 
      
 Type of permit (circle all that apply):      Septic        Well      NPDES        Storm Water 
 
 Other: ________________________________________________________________ 
 
 
 

Unnamed tributary

The Independence School

Pike Creek

X average 4.5’

X

X
S - Suburban

see attached

n/a

X
X

X

X August 30, 2023

CENAP-OP-R-2007-00225-46NWP 27

X

Matt Jones - WSLS Kristi Lieske - Coastal Ian Park - Fisheries
Mike Stangl, Fish and WildlifeKatie Kadlubar - F&W, Env. ReviewJohn Brundage - USACE

unknown - at the time the school was built c.1983 the access road was installed through the tributary, in the current area of 
work, by way of a culvert; this culvert remains; a major land development plan occured in the early 2000’s for an additional 
school building that project is archived in the NCC Parcel details as permit number 20010836. 

July 15, 2021
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STNO STNAME SUFFIX PROPCITY PROPSTATE PROPZIP CNTCTLAST OWNADDR OWNADDR2 OWNCITY OWNSTATE OWNZIP

538 UPPER PIKE CREEK RD NEWARK DE 19711‐     MCCAULEY GREGG L & DEBRA H 538 UPPER PIKE CR R NEWARK DE 19711
540 UPPER PIKE CREEK RD NEWARK DE 19711‐     HERBER LUCILLE E & MCCAULEY DEBRA H CO‐TRUSTEES 540 UPPER PIKE CREEK RD NEWARK DE 19711
534 UPPER PIKE CREEK RD NEWARK DE 19711‐     CICONTE ANTHONY V & RENEE 534 UPPER PIKE CREEK ROAD NEWARK DE 19711
107 BRIARCLIFF CT NEWARK DE 19711‐     ARCE‐VIRREIRA JAVIER A & DE‐ARCE MARIA C 107 BRIARCLIFF CT NEWARK DE 19711
105 BRIARCLIFF CT NEWARK DE 19711‐     STEWART SUSAN R 105 BRIARCLIFF CT NEWARK DE 19711
103 BRIARCLIFF CT NEWARK DE 19711‐     POTTS JR JOSEPH T 103 BRIARCLIFF CT NEWARK DE 19711
212 SLEEPY HOLLOW CT NEWARK DE 19711‐     HIRWE RUPAL 529 JUDGES CT NEWARK DE 19711
214 SLEEPY HOLLOW CT NEWARK DE 19711‐     BLANCO JOSE DEJESUS RAMOS 214 SLEEPY HOLLOW CT NEWARK DE 19711
216 SLEEPY HOLLOW CT NEWARK DE 19711‐     KILLI SANDHYA 216 SLEEPY HOLLOW CT NEWARK DE 19711

0 SLEEPY HOLLOW CT NEWARK DE 19711‐     RIDGE MAINTENANCE CORP C/O MASTRIANA PROPERTY MANAGEMENT INC 5500 SKYLINE DR, SUITE 6 WILMINGTON DE 19808
217 SLEEPY HOLLOW CT NEWARK DE 19711‐     MOORE ALBERT A & EMILY L & CRANDELL LISA ELAINE 217 SLEEPY HOLLOW COURT NEWARK DE 19711
215 SLEEPY HOLLOW CT NEWARK DE 19711‐     KIM JAE Y & MI J 215 SLEEPY HOLLOW CT NEWARK DE 19711
312 PLEASANT KNOLL CT NEWARK DE 19711‐     CATALANO KATHLEEN 312 PLEASANT KNOLL CT NEWARK DE 19711
314 PLEASANT KNOLL CT NEWARK DE 19711‐     FAGHRI ARDESHIR & KOUPAIE ELHAM MORTAZAVI 114 KNOXLYN FARM DR KENNETT SQUARE PA 19348
316 PLEASANT KNOLL CT NEWARK DE 19711‐     MOORE GLENN A 316 PLEASANT KNOLL COURT NEWARK DE 19711

0 PLEASANT KNOLL CT NEWARK DE 19711‐     RIDGE MAINTENANCE CORP C/O MASTRIANA PROPERTY MANAGEMENT INC 5500 SKYLINE DR, SUITE 6 WILMINGTON DE 19808
317 PLEASANT KNOLL CT NEWARK DE 19711‐     TLC PROPERTIES ‐ WC LLC 100 CAMERON LN NORTH EAST MD 21901
315 PLEASANT KNOLL CT NEWARK DE 19711‐     TEIXEIRA JANET F 315 PLEASANT KNOLL COURT NEWARK DE 19711
313 PLEASANT KNOLL CT NEWARK DE 19711‐     MCCORMICK GRACE J 313 PLEASANT KNOLL CT NEWARK DE 19711
108 BRIARCLIFF CT NEWARK DE 19711‐     RIDGE MAINTENANCE CORP C/O MASTRIANA PROPERTY MANAGEMENT INC 5500 SKYLINE DR, SUITE 6 WILMINGTON DE 19808
124 MONET CIR WILMINGTON DE 19808‐     HARRIS ADAM L & JULIE R 124 MONET CIR WILMINGTON DE 19808
126 MONET CIR WILMINGTON DE 19808‐     BARRETT SHARON K 126 MONET CIRCLE WILMINGTON DE 19808
128 MONET CIR WILMINGTON DE 19808‐     PHIPPS DEBORAH C TR 3525 TURTLE CREEK BLVD APT 19B DALLAS TX 75219‐5514
130 MONET CIR WILMINGTON DE 19808‐     SNOW BRIANNE L 130 MONET CIRCLE WILMINGTON DE 19808
132 MONET CIR WILMINGTON DE 19808‐     MCDONALD ELISABETH A 132 MONET CIRCLE WILMINGTON DE 19808

0 SLOAN CT WILMINGTON DE 19808‐     LIMESTONE HILLS MAINTENANCE C/O BC CONSULTING
4905 MERMAID BOULEVARD
SUITE B WILMINGTON DE 19808

220 SLOAN CT WILMINGTON DE 19808‐     MYERS JOSHUA T & MINDY J 109 HART DR AVONDALE PA 19311
222 SLOAN CT WILMINGTON DE 19808‐     BARTRAM BRENT E & GLENNY D 222 SLOAN CT WILMINGTON DE 19808
224 SLOAN CT WILMINGTON DE 19808‐     BRADY PHYLLIS A 224 SLOAN CT WILMINGTON DE 19808
226 SLOAN CT WILMINGTON DE 19808‐     LAYNG MARIANNE B TRUST 112 ROCKLAND CI WILMINGTON DE 19803
228 SLOAN CT WILMINGTON DE 19808‐     BELL PERRY C & CATHERINE B 228 SLOAN CT LIMESTONE HILLS WILMINGTON DE 19808
230 SLOAN CT WILMINGTON DE 19808‐     ABERNETHY WILLIAM C & JOAN MARY 230 SLOAN CT WILMINGTON DE 19808
232 SLOAN CT WILMINGTON DE 19808‐     TAYLOR JESSE & COLLURAFICI THERESA 232 SLOAN COURT WILMINGTON DE 19808

234 SLOAN CT WILMINGTON DE 19808‐     BERGER W ANDREW TRUSTEE C/O AGATHA BERGER
4142 OGLETOWN STANTON RD 
UNIT 426 NEWARK DE 19713

236 SLOAN CT WILMINGTON DE 19808‐     GREENWOOD ANDREA R 236 SLOAN CT WILMINGTON DE 19808
238 SLOAN CT WILMINGTON DE 19808‐     WITTMEYER DEBORAH A 238 SLOAN CT WILMINGTON DE 19808
240 SLOAN CT WILMINGTON DE 19808‐     DAVIS SYLVIA A 240 SLOAN CT WILMINGTON DE 19808
242 SLOAN CT WILMINGTON DE 19808‐     TURNER WILLIAM 120 DOE LANE KENNETT SQUARE PA 19348
244 SLOAN CT WILMINGTON DE 19808‐     MORRISON DAVID P O BOX 5564 WILMINGTON DE 19808
246 SLOAN CT WILMINGTON DE 19808‐     MUKHERJEE DEBASISH & KAVITA 246 SLOAN COURT WILMINGTON DE 19808
248 SLOAN CT WILMINGTON DE 19808‐     BRADLEY MARY 248 SLOAN COURT WILMINGTON DE 19808
250 SLOAN CT WILMINGTON DE 19808‐     COX MATTHEW M 250 SLOAN COURT WILMINGTON DE 19808
252 SLOAN CT WILMINGTON DE 19808‐     HUMES GAIL OAKFORD & DAVID CURTIS 252 SLOAN COURT WILMINGTON DE 19808
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254 SLOAN CT WILMINGTON DE 19808‐     TABIBIAN MARK STEPHEN 254 SLOAN CT WILMINGTON DE 19808
256 SLOAN CT WILMINGTON DE 19808‐     COLON PHILIP & MARGARET 256 SLOAN CT WILMINGTON DE 19808‐1124
258 SLOAN CT WILMINGTON DE 19808‐     PETRUSKY KELSEY L 258 SLOAN CT WILMINGTON DE 19808
260 SLOAN CT WILMINGTON DE 19808‐     WINCHESTER JESSICA A 260 SLOAN COURT WILMINGTON DE 19808
262 SLOAN CT WILMINGTON DE 19808‐     COX BRENDA K 262 SLOAN CT WILMINGTON DE 19808

0 SLOAN CT WILMINGTON DE 19808‐     LIMESTONE HILLS MAINTENANCE C/O BC CONSULTING
4905 MERMAID BOULEVARD
SUITE B WILMINGTON DE 19808
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CHANNEL MODIFICATIONS OR IMPOUNDMENT STRUCTURES (DAMS) 
Please check applicable box(es) and complete all appropriate sec�ons(s).  Make sure answers to all of the 
ques�ons in this appendix correspond to informa�on on the applica�on drawings 
 
Sec�on I.   CHANNEL MODIFICATIONS  Sec�on II.   IMPOUNDMENT STRUCTURES (DAMS) 
 
I. CHANNEL MODIFICATIONS 
 
1. What are the dimensions of the exis�ng channel to be modified rela�ve to mean high water (for �dal 

areas only) or ordinary high water (for non-�dal areas only)? 
 

_____ length  _____ depth  _____  base width  _____ top width 
 
2. What will be the dimensions of the new or modified channel rela�ve to mean high water (for �dal areas 

only) or ordinary high water (for non-�dal areas only)? 
 _____ length _____ depth  _____  base width _____  top width

 
 
3. State type and approximate composi�on percentage of the exis�ng stream bed (e.g. clay 10%, sand 10%, 

silt 45%, gravel 10%, etc.) 
 
 
4. State the type and approximate composi�on percentage of the new or modified stream bed? 
 
 
5. What are the approximate normal discharge rate and drainage area of the exis�ng water body. 
 

2 yr. ________ cfs   ________acres 
10yr. ________ cfs   100 yr. _______ cfs 

 
6. What will be the approximate normal flow-rate and drainage area of the new or modified water body (for 

non-�dal areas only)? 
2 yr. ________ cfs  ________acres 
10 yr. ________ cfs 100 yr. ________ cfs 

 
7. What will be the change (if any) in slope and cross-sec�onal area? 
 
8. What type of material(s) will be used to stabilize the banks of the new or modified channel (e.g. rip-rap, 

vegeta�on, bulkhead, etc.)?  Complete addi�onal Appendices as necessary.   
 
9. What will be the change in floodplain area upstream of the channel modifica�on for a two year or ten year 

storm?   Please indicate change in area on plans. 
______   2 yr. ______  10 yr. 
 

3.5’ 5.5’3’360’

360’ 3’ * *
*base and top width will vary; in most areas the existing bank will remain with reinforcements added to reduce toe erosion; in two 
locations along the channel the areas will be re-graded to connect the floodplain and have a bottom wideth of 3ft and a top width 
from 8ft -10ft 

Silt Loam, 30% sand, 40% silt, 10% clay 

The modified streambed will have a subgrade made from on-site borrow (see #3 above) and an increased gravel content to improve 
the hyporheic zone and reduce erosion. 

The channel is currenlty incised.  This project 

116 250

0 0

271 500

116 250
271 500

As a restoration initative this project proposes no change to the 
flow-rates within the drainage area

proposes to reduce bank slopes in two loations to a maximum of 33% with the average slope at 25%.  The reduced bank slopes 
will increase the cross section area of the channel and re-connection to the floodplain. 

Vegetation, rip rap, logs and stone will be used to stablize the banks. 

There is no change proposed to the floodplain area upstream of 
the channel modification
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II. IMPOUNDMENT STRUCTURES (DAMS)

1. What type(s) of material(s) will be used to construct the impoundment structure (e.g. earth, rock,
concrete, etc.)?

2. How many cubic yards of material for the impoundment structure will be obtained from:

a. Upland sources? ________ cubic yards 
b. Dredged material? ________ cubic yards 
c. Other? (explain below)  ______ cubic yards

3. What will be the dimensions of the impoundment structure relative to mean high water (for tidal
areas only) or ordinary high water (for non-tidal areas only)?

4. What will be the impoundment’s?

Storage capacity: ______ acre-feet
Surface area: ________ acres; _________ square feet

5. What is the approximate drainage area of the water body upstream of the proposed
impoundment?  ______ acres

6. Have you obtained the appropriate County Conservation District office approval for an erosion and
sediment control plan for your project?  _____ Yes ____ No  _____N/A

If your answer is “No”, contact the County Conservation District.

7. What is the approximate discharge rate from the 2, 10, 100 year frequency storm prior to
construction?
2 yr. _______ cfs
10 yr. _______ cfs
100 yr. _______ cfs

NOT APPLICABLE TO THIS PROJECT 
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Rip-Rap Sills and Revetments 

Please respond to each ques�on.  Ques�ons le� blank may result in the applica�on being returned as 
incomplete.   In addi�on, the answers to all of the ques�ons in this Appendix must correspond accurately to 
the informa�on on the plan and sec�on view drawings for the project. 

1. Will the project be: 
_____   New Construc�on (un-stabilized shoreline) 
_____   Repair or Replacement of an Exis�ng Rip-Rap Structure or Rubble 
_____   Repair or Replacement of an Exis�ng Bulkhead 
(If repair or replacement, submit photographs of the en�re exis�ng structure). 
 

2. How many linear feet of shoreline are proposed to be stabilized?  _________ 
 

3. Is the project a: ___   Standard rip-rap revetment                       ___  Free-standing sill    

 

4. Describe the exis�ng shoreline: 
 

 

  5. What is the total number of cubic yards of rip-rap that will be used?  _________   
 

6. What is the number of cubic yards of rip-rap per running foot of shoreline? _________    
(See page 4 for a guide to calcula�ng total cubic yards and cubic yards per running foot). 
 

7. What will be the average weight of the stone used for the: 
Armor stone:  ________                          Core stone:  _________ 
[If material other than stone, such as prefab geo-grid or other similar product is proposed, please 
describe here and include photographs or a brochure.   The Department strongly discourages the use 
of broken concrete, cinderblocks or other materials that are less dense than stone, more apt to move 
off site due to currents or wave ac�on, and/or are not aesthe�cally pleasing or in keeping with the 
natural environment.] 
Describe: 

 

X

X

0.09

65

160 lb/cu.ft. minimum

The project is restoration of a portion of a pernnial stream.  Within the project limits the stream course is characterized 
as eroded banks with mowed lawn directly to the edge of the banks and a few culturally planted or early successional  
volunteer tree species maintained as speciman lawn trees. 

The project length is 360’ which includes 15’ of E&S and culvert work; within this project length three areas along the reach will 
have bank stabilization methods implemented, the three areas total 210‘ with both sides stabilized for a total of 420’.  The remaining
areas of stream length within the project area will not have bank stabilization methods installed and will only have toe protection
implemented; the length of toe protection only totals 135‘ with both sides having toe protection for a total of 270’.

65 total cu. yds. of stone; the stream restoration will utilize rip rap, boulders, and cobble to provide stream stability, this
is the total for all stone that will be used for the project within the existing and proposed OHW. 

65 cu. yds. / 690 ln. ft. of total shoreline = 0.09 cu. yds. total stone per running foot of total shoreline 
is the total for all stone that will be used for the project within the existing and proposed OHW. 

This project will use several types of natural stone within the restoration and woody structures anticipated to be constructed 
from on-site salvaged materials;  the details section of the included plan set provides further description on the nuances 
between the stone materials.  

420
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8. For Standard Revetments answer A–F, below:   (for Sill projects, skip to Ques�on #9) 
A. How many linear feet will the structure extend channelward of: 
Mean High Water: __________Mean Low Water: ___________ 
Ordinary High Water:  ___________ (for non-�dal waters) 
 
B. How many square feet of the structure will be located: 
Channelward of Mean High Water: _________Channelward of Mean Low Water: _________ 
Channelward of Ordinary High Water: __________ (for non-�dal waters) 
On vegetated wetlands: __________ 
 
C. Will the revetment be backfilled?        ___  Yes           ___  No        
If yes, complete Appendix H and include it in your applica�on. 
 
D. Will filter cloth be used behind the rip-rap structure?     ___  Yes           ___  No        

 
E. What is the average slope of the exis�ng bank?  _________ 

 
F. What is the proposed slope of the rip-rap revetment? _________ 

(See page 3 for a guide to calcula�ng slopes). 
9. Sill Projects: 

A. What is the base width of the proposed structure: _____ 
B. What is the top width of the proposed structure: _____ 
C. How many square feet of the structure will be located: 

Channelward of Mean High Water: _______ Channelward of Mean Low Water: ________ 
Channelward of Ordinary High Water: __________ (for non-�dal waters) 
On vegetated wetlands: __________ 

D. What will be the average height of the structure: __________ 
E. How much of the structure (in inches) will extend ver�cally above:  

Mean High Water: _______        Ordinary High Water: _______ (for non-�dal waters) 

F. Are breaks or notches proposed in the sill to allow for greater flushing?  ___ Yes___ No        
G. Will fill material be placed behind the sill?  ___ Yes   ___ No If yes, complete appropriate appendix. 

 

H. Will wetland vegeta�on be planted behind the sill?       ___  Yes           ___  No        
If yes, complete Appendix H and include it in your applica�on. 

 

345

2185
value includes channel bottom aggregates

X

X

no freestanding sills proposed for this stream restoration project

1.5 : 1

Varies; In locations were banks are to remain as is or 
incurr minimal disturbance the revetment will be used to
fill the undercut stream toe. In areas where the channel is 
re-graded, the revetment will be at a 3:1 slope or less.   
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10. Construc�on Techniques (Complete for both Revetment and Sill Projects): 
A. Will any dredging be required?  ___  Yes    ___  No        
If yes, please include appropriate dredging Appendix with your applica�on). 

 

B. Please describe the sequence of construc�on and any techniques that will be u�lized to minimize 
adverse impacts on the aqua�c environment, and to preserve exis�ng vegeta�on (par�cularly 
woody vegeta�on) along the shoreline:  

____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________ 

 

 

CALCULATIONS 

RUN = Base width of the structure (in feet)   RISE = Ver�cal height of the structure (in feet) 

 

I.  How to calculate total cubic yards: 

    0.5  *  RUN  *  RISE  *  Linear feet of shoreline stabilized/27   =  Total Cubic Yards 

II.  How to calculate cubic yards per running foot of shoreline: 

       Total # Cubic Yards/ Linear feet of shoreline =  Cubic yards per running foot 

III. How to calculate slope:    Slope =   RUN/RISE        

EXAMPLE: 

If we propose to stabilize 100 linear feet of shoreline with a rip-rap revetment that has a basewidth of 6 feet and a 
height of 3 feet: 

0.5 * 6 * 3 * 100/27  =  33.33 Total Cubic Yards        

II.  33.33/ 100=  0.333 Cubic Yards per running foot 

 III.  6/3=   Slope of 2 

X

The project will use DE State approved erosion and sediment control measures to ensure the protection of vegetation 
within and downstream of the project limits.  Within the project limits, high quality trees in good health will be protected with sensitive area 
proection installed at the dripline; see plans for trees to be preserved. A construction meeting will be held at the project start; perimeter 
erosion and sediment control and existing tree protection measures will be installed and inspected; upon approval of the perimeter and tree 
protection controls, the contractor will implement any remaining erosion and sediment control measures; trees to be removed will be felled; 
construction of the restoration efforts: regrading, rock revetments, and log structures will be implemented as can be completed in one day;  
at the end of each day the stream will be temporarily stabilized; upon completion of the restoration measures the area will be fine graded; 
perminent seed and plantings will be installed; upon seed establishment approval by the regulating project authority, all remaining erosion 
and sediment control devices will be removed; the project will be visually monitored for 3 years and treated as needed for animal 
depradation, vegetation water stress, and large stream debris that could damage the recently stabilized construction.  
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FILL 

Please make sure answers to all of the ques�ons in this appendix correspond to informa�on on the applica�on 
drawings. 

1. How many linear feet will the fill extend channelward of the: 
a. Tidal waters:  mean high water line?  _________ �. 

mean low water line?   _________ �. 
b. Non-�dal waters:  ordinary high water line? _________ �. 

 
2. What is the area of fill that will be located: 

a. on subaqueous land (channelward of mean high water)   _________ sq. �. 
b. on vegetated wetlands? _________ sq. �. 

 
3. What is the source of the fill? 

_____ Hauled in from upland sources: What is the source company/loca�on/parcel number? 
_____ Obtained from dredged material: Complete Dredging Appendix. 

 

4. What is the total volume of fill?  _______ cubic yards 
a. What is the total fill per running foot of shoreline?  _______ cubic yards 

 
5. What method will be used to place the fill? 

 

6. State the type and composi�on percentage of the fill material (e.g. sand 80%, silt 5%, clay 15%, etc.) 

 

7. How will the fill be retained?  Complete appropriate appendix. 

 

8. What type of vegeta�on or ground cover will be provided for the filled area(s) to prevent soil erosion and 
help keep sediment from reaching State waters? 

 

9. Describe the type(s) of structure(s) to be erected on the filled area (if any).  Complete appropriate 
appendix. 

N/A

N/A

N/A

N/A

N/A

47

0.45

The fill for this project is balanced with the cut for in-situ site soil use only; with no imports anticipated for construciton;
should additional fill be required, the materials will come from an upland source not yet identified.  

The fill is being retained through vegetative stabilization, rock and logs per plan locations. 

The plan set contains details and instructions to comply with the DNREC Erosion and Sediment Control requirements.  Depending on the 
time of year a cover crop of either oats, rye, wheat, or millet will be used in conjunction with long term biodegradable erosion control 
matting. Additionaly, depending on the location the areas will be seeded with lawn turf grass or native meadow species. 

no structures will be erected on the fill within the OWM

105 parallel to the shoreline

530

45 cu. yds. fill / 105 ln. ft. 

Convential earth moving and compaction equipment

Silt Loam, 30% sand, 40% silt, 10% clay 

within OHW
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Vegeta�ve Stabiliza�on 
• Please make sure that all answers in this appendix correspond to informa�on on the applica�on 

drawing  
1. Submit a brief descrip�on of the proposed ac�vity 
 
 
 
 
 

 
2. Is grading of bank and/or placement of fill part of this project?      Yes     No  

If yes complete Appendix H 
 
3. Indicate the area of proposed plan�ng that is channelward of the: 

a. Tidal Waters:   mean high water line? ________ �2 
mean low water line? _________ �2 

b. Non-�dal waters:  ordinary high water line? ______ �2 
 

4. What will the water depth of the plan�ngs be rela�ve to the: (provide the range if it varies) 
a. Tidal Waters:   mean high water line? ________ f 

mean low water line? _________ � 
b. Non-�dal waters:  ordinary high water line? ______ � 

 

5. Provide the list of plant species that will be u�lized. 
 
 
 
 
 
 

6. Describe the sequence of construc�on and plan�ng. 
 
 
 
 
 

 
7. Describe the maintenance and monitoring plan for the vegeta�on. 

The project purpose is restoration initiatives to stabilize an actively eroding stream channel and reduce sediment 
loads on the watercourse.  The project seeks to provide stable conveyance in the area of active erosion by way of 
re-grading, introducing grade control structures, and restoring a vegetated edge condition to the channel that is 
currently predominately mowed lawn. 

2,934

0-3

The area of planting located within the limits of the ordinary high water line of the stream channel includes the �ll and stabiliza-
tion of 530 sq. ft., the same area of �ll noted on Appx. H and the additional area of the regraded stream course outside the channel 
bottom 

The plantings will be above OHW during normal stream �ow.  During higher rainfall events, when the stream connects to the 
�oodplain, the plantings will be innundated. 

The Independence School will be responsible for the maintenance and monitoring of the vegetation.  The maintenance and 
monitoring provisions are itemized in the Owner On-Going Maintenance Guidance on sheet 2.  The area will be maintained as a 
riparian meadow to maintain sight distances between the school building and the playing �elds.  The meadow will be maintained 
through a mowing regime: year 1 no-mow within 3ft of the stream top of bank and mow other meadow areas every one to two 
months; year 2, mow once in late May, then no additional mowing for the year; for year 3 and in perpituity the meadow should be 
mown per year 2 guidelines.  The monitoring will be for invasive plant establishtment, animal depradation, and stream channel 
stabilty.  Invasive plants are to be controlled per DE guidelines and plants replaced as needed.  

Seed mix per availibility from Pinelands Nusery Additional plug plants per availibility
Carex lurida 
Carex vulpinoidea 
Carex stricta 
Elymus virginicus
Glyceria striata 
Iris versicolor 

Ageratina altissima 
Packera aurea 
Solidago �exicaulis 
Polystichum acrostichoides
Onoclea sensibilis 
Chelone glabra 
 

 
Iris versicolor 
Carex lurida
Carex amphibola 

Juncus e�usus 
Lobelia cardinalis
Lobelia siphilitica 
Mimulus ringens 
Symphyotrichum novae-angliae 
Symphyotrichum novi-belgii 

A construction meeting will be held at the project start; perimeter erosion and sediment control measures will be installed and 
inspected; upon approval of the perimeter controls, the contractor will implement any remaining erosion and sediment control 
measures; trees to be removed will be felled; construction of the restoration efforts: regrading, rock revetments, and log structures will 
be implemented as can be completed in one day;  at the end of each day the diversion will be removed from the channel; upon 
completion of the restoration measures the area will be fine graded; perminent seed and plantings will be installed; upon seed 
establishment approval by the regulating project authority, all remaining erosion and sediment control devices will be removed; the 
project will be visually monitored for 3 years per the Owner On-Going Maintenance Guidance on sheet 2 and treated as needed for 
animal depradation, vegetation water stress, and large stream debris that could damage the recently stabilized construction

































GENERAL NOTES:
1. THIS  PLAN PROVIDES DESIGN DRAWINGS FOR STREAM RESTORATION INITIATIVES FOR AN UNNAMED

TRIBUTARY LOCATED ON THE GROUNDS OF THE INDEPENDENCE SCHOOL IN NEWARK, DE.  THE
STREAM RESTORATION IS FOR A LENGTH OF APPROXIMATELY 360 LINEAL FEET FROM THE CULVERT
AT THE SCHOOL ENTRY DRIVE UPSTREAM TO THE THIRD EXISTING PEDESTRIAN BRIDGE.

2. THESE PLANS ARE BASED UPON THE STREAM CONDITIONS OBSERVED/SURVEYED ON 04/20/2020.
BECAUSE STREAM SYSTEMS ARE DYNAMIC AND EROSION IS LIKELY TO CONTINUE TO OCCUR AFTER
THIS DATE, THE CONDITIONS AT THE TIME OF CONSTRUCTION MAY VARY FROM THOSE SHOWN ON
THESE PLANS; ADJUSTMENTS TO THE DESIGN SHALL BE MADE IN THE FIELD UNDER THE DESIGN
PROFESSIONALS SUPERVISION AS NEEDED TO ADDRESS SITE CONDITION CHANGES.

3. FLOOD PLAIN: ACCORDING TO THE FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) FLOOD
INSURANCE RATE MAP NO. 10003C0130L, EFFECTIVE JANUARY 22, 2020 THIS PROJECT IS NOT
LOCATED WITHIN AREAS OF ZONE AE OF THE 100 YEAR FLOOD PLAIN.  NOTE, IT IS RECOMMENDED
PER THIS PLAN, THE DOWNSTREAM END OF THE CULVERTS BE CLEARED OF SEDIMENT BUILD UP;
ACCORDING TO MAP 10003C0130L, THE AE ZONE BEGINS AT THE DOWNSTREAM END OF THE
CULVERT.

4. ACCORDING TO A WETLAND DELINEATION BY FORESITE ASSOCIATES IN APRIL OF 2022, THERE ARE
NON-WETLANDS WATERS (A PERRENIAL STREAM) WITHIN THE PROJECT AREA'S LIMIT OF
DISTURBANCE, BUT NO 404 WETLANDS. OTHER WETLAND AND NON-WETLANDS WATERS BEYOND THE
LIMITS OF THE PROJECT'S LIMIT OF DISTURBANCE MAY EXIST ON THE PROPERTY.

5. PER THE NEW CASTLE COUNTY GIS DATA VIEWER, HTTPS://ARCG.IS/CD5XO, THE PROJECT IS
LOCATED WITHIN THE COCKEYSVILLE OUTCROP WATER RESOURCE PROTECTION AREA.

6. THIS SITE IS NOT LOCATED IN A CRITICAL NATURAL AREA.
7. EXISTING UTILITIES ARE SHOWN BASED ON VISUAL INFORMATION OBSERVED (SUCH AS THE ERODED

AREA EXPOSING A UTILITY LINE).  IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO CONTACT
THE UTILITY COMPANIES INVOLVED IN ORDER TO SECURE THE MOST ACCURATE INFORMATION
AVAILABLE AS TO UTILITY LOCATIONS AND ELEVATIONS. THERE ARE PRIVATE AND PUBLIC UTILITIES
IN THE VICINITY OF THIS PROJECT.

8. NO CONSTRUCTION AROUND OR ADJACENT TO UTILITIES SHALL BEGIN WITHOUT NOTIFYING THEIR

OWNERS AT LEAST 48 HOURS IN ADVANCE. THE CONTRACTOR SHALL TAKE THE NECESSARY
PRECAUTIONS TO PROTECT THE EXISTING UTILITIES AND MAINTAIN UNINTERRUPTED SERVICE AND
ANY DAMAGE DONE TO THEM SHALL BE IMMEDIATELY AND COMPLETELY REPAIRED AT THE
CONTRACTOR'S EXPENSE.

9. BEFORE ANY WORK TAKES PLACE, THE CONTRACTOR SHALL CALL MISS UTILITY AT 811 OR
1.800.282.8555 AT LEAST 48 HOURS PRIOR TO CONSTRUCTION, TO HAVE ALL EXISTING UTILITIES
MARKED ONSITE. THERE ARE PRIVATE UTILITIES ON THIS SITE THAT MAY REQUIRE THE SERVICES OF
A PRIVATE UTILITY LOCATING FIRM; AS PART OF THE CONTRACTOR'S SCOPE OF WORK, PRIVATE
UTILITIES SHALL BE MARKED WITHIN THE LIMITS OF THE LOD.

10. ALL MACHINERY TO BE PRESSURE WASHED PRIOR TO ENTERING PROJECT SITE; SPECIAL ATTENTION
SHOULD BE GIVEN TO TRACKS AND UNDERCARRIAGE  THAT CAN CONTAIN INVASIVE SEED, SUCH AS
PHRAGMITES. MACHINERY TO BE REVIEWED AND CLEANLINESS APPROVED BY NCCD OR NCCD
REPRESENTATIVE.  EQUIPMENT FOUND TO HAVE UNSATISFACTORY AMOUNTS OF SOIL, DEBRIS, ETC.
WILL NEED TO BE REMOVED FROM THE SITE.

11.EXISTING CONDITIONS SHOWN ARE BASED ON FIELD SURVEYING PERFORMED BY FORESITE
ASSOCIATES INC. ON APRIL 20,2020.

12. THE LIMIT OF DISTURBANCE FOR EXCAVATION AND GRADING WORK PROPOSED BY THIS PLAN IS
APPROXIMATELY 0.98 ACRES.

13. THE OWNER SHALL BE FAMILIAR WITH AND COMPLY WITH ALL ASPECTS OF THE NPDES
CONSTRUCTION GENERAL PERMIT ASSOCIATED WITH THE PROJECT, INCLUDING, BUT NOT LIMITED
TO, PERFORMING WEEKLY SITE INSPECTIONS DURING CONSTRUCTION AND AFTER RAIN EVENTS, AND
MAINTAINING WRITTEN LOGS OF THESE INSPECTIONS.

14. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO FIELD-CHECK AND VERIFY PROPOSED
CLEARANCES, DIMENSIONS AND EXISTING CONDITIONS. REPORT ANY DISCREPANCIES TO THE
DESIGNER & OWNER'S REPRESENTATIVE FOR DIRECTION BEFORE PROCEEDING WITH WORK. FIELD
REVISIONS SHALL REQUIRE PRIOR DESIGN REVIEW AND WRITTEN CONFIRMATION FROM THE
OWNER'S REPRESENTATIVE. WORK STARTED WITHOUT NOTIFICATION OF AND CONFIRMATION FROM
THE OWNER'S REPRESENTATIVE WILL BE THE SOLE RESPONSIBILITY OF THE CONTRACTOR AND WILL

BE CORRECTED BY HIM/HER WITHOUT ADDITIONAL COMPENSATION.
15.PERFORM ALL WORK IN ACCORDANCE WITH APPLICABLE FEDERAL, STATE, AND LOCAL LAWS AND

REGULATIONS. WHERE DISCREPANCIES OCCUR AND WHERE THERE ARE CONFLICTS OR OMISSIONS IN
THE DRAWINGS AND APPLICATIONS, THE CONTRACTOR SHALL NOTIFY THE DESIGNER & OWNER'S
REPRESENTATIVE  IMMEDIATELY AND REFRAIN FROM STARTING AND COMPLETING SUCH WORK, OR
DEPENDENT WORK, UNTIL TOLD BY THE OWNER'S REPRESENTATIVE TO PROCEED.

16.PROTECTION BARRIER SHALL BE INSTALLED AROUND ALL TREES MARKED BY THE DESIGN TEAM AND
APPROVED BY THE OWNER'S REPRESENTATIVE, PRIOR TO THE START OF CONSTRUCTION.
CONTRACTOR MUST HAVE WRITTEN APPROVAL THAT ALL TREES ARE MARKED AND WORK MAY BEGIN;
SHOULD ANY TREES BE DAMAGED OR WORK BEGUN PRIOR TO THIS APPROVAL, REPAIRS WILL BE THE
RESPONSIBILITY OF THE CONTRACTOR AND REPLACED PER OWNER'S REPRESENTATIVE DIRECTION.

17. THE TREE PROTECTION BARRIER SHALL BE PLACED AT OR EXTERIOR OF THE DRIP-LINE OF THE TREE,
UNLESS OTHERWISE NOTED OR APPROVED BY THE OWNER'S REPRESENTATIVE.

18. THERE SHALL BE NO STORAGE OF MATERIALS OR SUPPLIES OF ANY KIND WITHIN THE  AREA OF THE
PROTECTION BARRIERS. CONCRETE AND CEMENT MATERIALS, BLOCK, STONE, SAND, AND SOIL SHALL
NOT BE PLACED WITHIN THE DRIP- LINE OF THE TREES.

19.FUEL STORAGE SHALL NOT BE PERMITTED WITHIN 50 FEET OF ANY TREE TO BE PRESERVED.
REFUELING, SERVICING AND MAINTENANCE OF EQUIPMENT AND MACHINERY SHALL NOT BE
PERMITTED WITHIN 50 FEET OF ANY WATERWAY, WATERBODY, AND/OR TREE TO BE PRESERVED.

20.DEBRIS AND WASTE FROM THE CONSTRUCTION OR OTHER ACTIVITIES SHALL NOT BE PERMITTED
WITHIN THE PROTECTED AREAS. WASHDOWN OF CONCRETE OR CEMENT HANDLING EQUIPMENT (IF
REQUIRED), IN PARTICULAR, SHALL NOT BE PERMITTED WITHIN 150 FEET OF WATERWAYS,
WATERBODIES AND/OR TREES TO BE PRESERVED.

21.ANY DAMAGES OR INJURIES TO TREES TO BE PRESERVED SHOULD BE REPORTED TO THE OWNER‘S
REPRESENTATIVE AS SOON AS POSSIBLE. SEVERED ROOTS SHALL BE PRUNED CLEANLY TO HEALTHY

TISSUE, USING PROPER PRUNING TOOLS. BROKEN BRANCHES OR LIMBS SHALL BE PRUNED
ACCORDING TO INTERNATIONAL SOCIETY OF ARBORICULTURE PRUNING GUIDELINES AND ANSI-300
PRUNING STANDARDS.  THE OWNER RETAINS THE RIGHT TO CONSULT A CERTIFIED ARBORIST AT
THE CONTRACTORS EXPENSE.

22.NO PRUNING OF THE TREE CANOPIES AND BRANCHES IS TO BE DONE TO PROVIDE CLEARANCES FOR
THE CONSTRUCTION EQUIPMENT WITHOUT EXPLICIT WRITTEN PERMISSION FOR EACH TREE
REQUIRING PRUNING. ALERT OWNER ‘S REPRESENTATIVE IF PRUNING IS NECESSARY.

23.NO DEBRIS IS TO BE BURIED ON SITE.
24.POTENTIAL NURSERIES FOR SOURCING OF NATIVE PLANT MATERIALS INCLUDE, BUT ARE NOT

LIMITED TO:

PINELANDS NURSERY & SUPPLY
323 ISLAND ROAD
COLUMBUS, NJ 08022

EDGE OF THE WOODS NATIVE PLANT NURSERY LLC
2415 ROUTE 100
OREFIELD, PA 18069

NORTH CREEK NURSERIES
LANDENBERG, PENNSYLVANIA 19350

ERNST CONSERVATION SEEDS, INC.
8884 MERCER PIKE
MEADVILLE PA 16335

OCTORARO NATIVE PLANT NURSERY
6126 STREET ROAD
KIRKWOOD, PA 17536

GENERAL CONSTRUCTION NOTES:
1. ALL MATERIALS AND METHODS OF CONSTRUCTION SHALL CONFORM TO THE DELAWARE

DEPARTMENT OF TRANSPORTATION'S "STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE
CONSTRUCTION", AUGUST 2016, SECTION 911-PLANTINGS, EXCEPT AS NOTED IN THESE PLANS.
FOR ALL INSTANCES IN THIS SECTION OF THE SPECIFICATIONS THAT REFERENCE "THE
ENGINEER", THE TERM SHALL BE SUBSTITUTED WITH "PROPERTY OWNER / OWNER'S
REPRESENTATIVE". THE SPECIFICATIONS CAN BE ACCESSED ONLINE FREE OF CHARGE. NOTE THIS
DOCUMENT REFERENCES THE AMERICAN ASSOCIATION OF NURSERYMEN: AMERICAN STANDARD
FOR NURSERY STOCK, LATEST EDITION, WHICH SHALL ALSO BE CONSIDERED PART OF THESE
SPECIFICATIONS.

2. CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR INITIATING, MAINTAINING, AND SUPERVISING
ALL SAFETY PRECAUTIONS AND PROGRAMS IN CONNECTION WITH THE WORK.  ALL
CONSTRUCTION MUST BE DONE IN COMPLIANCE WITH THE OCCUPATIONAL SAFETY AND HEALTH
ACT OF 1970 AND ALL RULES AND REGULATIONS THERETO APPURTENANT.  THESE DRAWINGS DO
NOT INCLUDE NECESSARY COMPONENTS FOR CONSTRUCTION SAFETY.

3. CONTRACTOR SHALL SUPERVISE AND DIRECT THE WORK.  THEY WILL BE SOLELY RESPONSIBLE
FOR THE MEANS, METHODS, TECHNIQUES, PROCEDURES, AND SEQUENCE OF CONSTRUCTION.

4. IT IS THE CONTRACTOR'S RESPONSIBILITY TO MAKE THEMSELVES THOROUGHLY FAMILIAR WITH
THE MOST RECENT REVISION OR AMENDMENTS TO ALL DOCUMENTS REFERENCED IN THESE
NOTES.

5. THE CONTRACTOR SHALL AT ALL TIMES PROTECT AGAINST SEDIMENT OR DEBRIS LADEN RUNOFF
OR WIND FROM LEAVING THE SITE. PERIMETER CONTROLS (WHEN CALLED FOR) SHOULD BE

CHECKED DAILY AND ADJUSTED AND/OR REPAIRED TO FULLY CONTAIN AND CONTROL
SEDIMENTATION ON THE SITE. ACCUMULATED SEDIMENT SHALL BE REMOVED WHEN IT HAS
REACHED HALF OF THE EFFECTIVE CAPACITY OF THE CONTROL. IN ADDITION, THE CONTRACTOR
MAY NEED TO ADJUST OR REPAIR MEASURES IN TIMES OF ADVERSE WEATHER CONDITIONS, OR
AS DIRECTED BY THE NCCD.

6. SOILS / SOIL MIXTURES : THIS PROJECT UTILIZES IN-SITU SOILS, ONLY AMENDMENTS NOTED ARE
TO BE ADDED UNLESS APPROVED BY THE OWNER'S REPRESENTATIVE.  AMENDMENTS NOT TO BE
USED INCLUDE, BUT ARE NOT LIMITED TO, PEAT, HUMUS, AND LEAF MULCH.

7. FERTILIZER :
a. PLANT FERTILIZER SHALL CONSIST OF COMMERCIALLY AVAILABLE PRODUCTS AND SHALL BE

MATERIALS SOLD AS "ORGANIC" OR "NATURAL" FERTILIZERS. PRODUCT NUTRIENT CONTENT
SHALL BE IDENTIFIED IN THE STANDARD FORM OF NITROGEN (N), PHOSPHOROUS (P) AND
POTASSIUM (K) RATIOS. THE MINIMUM ACCEPTABLE NUTRIENT CONTENT SHALL BE 6-2-4,
UNLESS OTHERWISE DIRECTED BY THE OWNER / OWNER'S REPRESENTATIVE.

9. WATER :
a. APPLY WATER BY OPEN-END HOSE SUPPLIED BY GRAVITY OR LOW PRESSURE

PUMP(PRESSURE NOT TO EXCEED 10 PSI). APPLY WATER AT A RATE SO THAT THE WATER
DOES NOT COMPLETELY RUN-OFF AND WILL THOROUGHLY SOAK AND PERCOLATE INTO THE
SOIL IN THE PLANTING PIT. PERFORM WATERING WITHIN 1 CALENDAR DAY IF SITE
CONDITIONS REQUIRE WATER TO SAVE THE HEALTH OF THE PLANTS. COMMERCIAL TREE
WATERING BAGS OR OTHER CONTAINERS THAT WILL ALLOW A SLOW DISPENSING OF WATER
OVER A PERIOD OF TIME EQUAL TO THE DESIRED AMOUNT OF WATER TO BE PROVIDED AT
EACH PLANT CAN BE SUBMITTED FOR USE AND APPROVAL FOR THIS OPERATION.

b. WATER SMALLER TYPE PERENNIAL OR HERBACEOUS PLANTS SUCH AS BULBS, TUBERS,

RHIZOMES, PLUGS, STARTER PLANTS, SEEDLINGS AND SMALL TRANSPLANTS WITH
2-GALLONS OF WATER PER PLANT PER WATERING CYCLE.

c. WATER THE PLANTS ON A 7 TO 10 DAY CYCLE BASED ON A NATURAL RAINFALL CONDITION
OF LESS THAN 1-INCH OF RAINFALL PER WEEK, OR WHEN TEMPERATURES AND HUMIDITY
REMAIN GREATER THAN 90 DEGREES FOR A PERIOD OF ONE WEEK. DO NOT WATER IF SOIL
CONDITIONS ARE DETERMINED TO BE SATURATED. DO NOT WATER AT OR ONTO THE TRUNK
OR STEMS OF THE PLANT.

d. PROVIDE A WATERING SCHEDULE, SOURCE OF WATER, AND LIST OF WATERING EQUIPMENT
TO BE USED FOR APPROVAL AT LEAST 30 DAYS PRIOR TO FIRST WATERING ON SITE; IF
WATERING METHODOLOGIES CHANGE AT ANYTIME DURING THE PROJECT DURATION OR
DURING ESTABLISHMENT PERIOD DOCUMENTATION MUST BE PROVIDED.

10. PLANTING :
a. ALL STOCK MUST BE HEALTHY AND VIGOROUS AND BE FREE OF DAMAGE FROM DISEASE,

MISHANDLING OR POOR PRUNING. PLANTS THAT HAVE EVIDENCE OF STRESS, DISEASE,
DIEBACK OR MISHANDLING WILL BE REJECTED.

b. PLANT MATERIALS MUST BE SELECTED FROM CERTIFIED NURSERIES THAT HAVE BEEN
INSPECTED BY STATE AND/OR FEDERAL AGENCIES. NURSERY INSPECTION CERTIFICATES
SHALL BE FURNISHED TO DNREC UPON REQUEST.

c. ALL PLANT MATERIAL MUST BE GROWN IN CONDITIONS SIMILAR TO THE USDA HARDINESS
ZONE OF DELAWARE AND OF LOCAL ECOTYPE TO THE PROJECT SITE.

d. PLANT MATERIAL COLLECTED FROM THE "WILD" IS PROHIBITED.
e. EACH PLANT OR SAME-SPECIES GROUP OF PLANTS SHIPPED TO THE JOB SITE MUST BE

CLEARLY LABELED WITH ITS SCIENTIFIC NAME AND COMMON NAME. THE CONTRACTOR IS
RESPONSIBLE TO CHECK TO SEE THAT THE PLANTS ARE CORRECTLY LABELED. THE

CONTRACTOR IS PROHIBITED TO ADD, ALTER OR REMOVE LABELS UNTIL AFTER
INSTALLATION AND APPROVAL BY THE OWNER / OWNER'S REPRESENTATIVE. THE
CONTRACTOR WILL NOT BE PAID FOR MATERIAL THAT IS IMPROPERLY LABELED OR FOR
MATERIAL ON WHICH THE CONTRACTOR HAS ALTERED OR REMOVED THE LABELS.

f. CONTRACTOR SHALL PROVIDE AN AS-BUILT RED-LINED PLAN NOTING ANY
DEVIATIONS/SUBSTITUTIONS FROM THE APPROVED PLAN(S).

11. PLANT ESTABLISHMENT :
a. THE PERIOD OF ESTABLISHMENT AND REPLACEMENT WILL BEGIN FROM THE DOCUMENTED

DATE OF ACCEPTANCE OF THE ENTIRE PROJECT BY THE OWNER. OBTAIN WRITTEN
CONCURRENCE ON THE VERIFIED DATE OF PLANTING COMPLETION FROM THE OWNER /
OWNER'S REPRESENTATIVE.

b. THE LANDSCAPE CONTRACTOR IS TO GUARANTEE PLANT MATERIAL, WATERING, AND
GENERAL CARE FOR PLANTS FOR ONE YEAR FROM PROJECT ACCEPTANCE.

c. MONITOR THE CONDITION OF THE PLANTS AND INITIATE ALL HORTICULTURAL PRACTICES
NECESSARY TO MAINTAIN THE PLANTS IN A HEALTHY CONDITION DURING THE PERIOD OF
ESTABLISHMENT.

d. PROTECT PLANTS FROM WILDLIFE DEPREDATION; DEER PROTECTION SHALL BE PROVIDED
FOR ALL WOODY SPECIES.

12. THE CONTRACTOR SHALL TAKE ALL MEASURES NECESSARY TO KEEP THE WORK AREA IN A CLEAN,
NEAT CONDITION.

OWNER ON-GOING MAINTENANCE GUIDANCE:
YEAR 1:
YEAR ONE, INSTALLATION TO 365 DAYS FOLLOWING THE FINAL PROJECT PAYMENT, WILL BE THE MOST
CRITICAL TIME TO MONITOR THE RESTORATION WORK.  THE / A DESIGN CONSULTANT SHOULD BE
CONTACTED AT ANY TIME SHOULD THE OWNER OR MAINTENANCE TEAM HAVE LANDSCAPE CARE QUESTIONS
OR CONCERNS.  THE INSTALLATION CONTRACTOR SHALL PROVIDE A 1-YEAR WARRANTEE ON PLANT
MATERAIL
a. DURING DROUGHT AND LOW RAINFALL AMOUNTS FOR THE SPRING, SUMMER, AND FALL SEASONS CHECK

PLANT HEALTH FOR WATER STRESS.  FOR THE FIRST YEAR THE CONTRACTOR IS EXPECTED TO
WARRANTY THE PLANTS UNLESS OTHER ARRANGEMENTS WERE AGREED UPON DURING CONSTRUCTION.
THE MAINTENANCE TEAM CAN CALL THE CONTRACTOR AND MAKE THEM AWARE OF THE PLANT STRESS
AND/OR THEY CAN WATER THE LANDSCAPE BY PUMPING AND SPRAYING WATER FROM THE STREAM
CHANNEL.  MEADOW LANDSCAPES SHOULD NOT BE PROVIDED WITH SUPPLEMENTAL WATER.

b. MONITOR THE LANDSCAPE FOR ANIMAL DEPREDATION.  GEESE AND DEER ARE FREQUENT VISITORS TO
NEW LANDSCAPES IN THE NEW CASTLE COUNTY AREA, BOTH CAN KILL YOUNG LANDSCAPE PLANTS
THROUGH INGESTION, REMOVAL FROM SOIL, AND BARK RUBBING.  PROTECTION FENCING AND OTHER
MEASURES SHOULD REMAIN INTACT DURING THE FIRST YEAR AND SHOULD BE CHECKED FOR BREACHES.

c. A COPY OF THE AS-BUILT PLANTING PLAN (PLANT INCLUDING ANY SUBSTITUTIONS MADE DURING
CONSTRUCTION) SHOULD REMAIN WITH THE LANDSCAPE MAINTENANCE TEAM TO IDENTIFY PLANTS TO
REMAIN.

d. INVASIVE AND UNWANTED WEEDS SHOULD BE REMOVED IMMEDIATELY BY APPROPRIATE TECHNIQUES.
ANNUAL WEEDS / INVASIVES CAN BE TREATED WITH HAND PULLING, PERENNIAL WEEDS / INVASIVES
CAN BE TREATED WITH AQUATIC SAFE HERBICIDES.  COMMON ANNUALS INCLUDE BUT ARE NOT LIMITED
TO: STILT GRASS, LESSER CELENDINE, GARLIC MUSTARD.  COMMON PERENNIAL INCLUDE, BUT ARE NOT
LIMITED TO: THISTLE, JAPANESE KNOTWEED (AT AQUATIC MARGINS), PURPLE LOOSTRIFE.  CONTACT
THE DESIGN TEAM AND/OR THE COOPERATIVE EXTENSION OFFICE AT THE UNIVERSITY OF DELAWARE
FOR ASSISTANCE IN IDENTIFICATION AND TREATMENT OF UNKNOWN PLANTS.

e. MOWING - MOWING IS AN EFFECTIVE MANAGEMENT IN TRADITIONAL LAWN LANDSCAPES. WHEN
ADAPTING MOWING STRATEGIES TO NATURAL LANDSCAPES TRADITIONAL TECHNIQUES REQUIRE
MODIFICATIONS.  MEADOW LANDSCAPES IN YEAR 1 CAN BE MOWED IN LATE WINTER.

f. THE STREAM CHANNEL SHOULD BE CHECKED FREQUENTLY AND LARGE DEBRIS OR TRASH REMOVED
FROM THE CHANNEL. OVER TIME WOODY DEBRIS IS BENEFICIAL TO A STREAM HABITAT, HOWEVER
AFTER INITIAL INSTALLATION THE NEWLY GRADED BANK SLOPE MAY BE MORE PRONE TO DAMAGE FROM

LARGE DEBRIS.
g. DURING WINTER MONTHS IF TRUNK GUARDS WERE INSTALLED FOR TREE INSTALLATIONS, REMOVE

SNOW PACK FROM AROUND TRUCKS AND LOOSEN COLLAR BASE IF AIRFLOW IS CONSTRICTED AROUND
ROOT FLARE.  TRUNK GUARDS ARE AN EFFECTIVE MEASURE AGAINST DEER RUBBING, HOWEVER IF NOT
MONITORED THEY CAN PROMOTE TRUNK ROT AT THE ROOT CROWN AND IMPAIR TREE HEALTH AND
LONGEVITY.

h. PRIOR TO THE END OF YEAR ONE, THE OWNER SHOULD SCHEDULE A WALK THROUGH WITH THE
CONTRACTOR TO IDENTIFY ANY PLANT MATERIAL NEEDING REPLACEMENTS PRIOR TO THE END OF THE 1
YEAR WARRANTY PERIOD.

YEAR 2:
YEAR TWO IS A CRITICAL YEAR TO GET AHEAD OF ANY PROBLEMATIC CONDITIONS OBSERVED IN YEAR ONE,
I.E. HIGH GOOSE DEPREDATION OR INVASVIE PLANT PRESSURE.

a. MONITOR ANY WARRANTEE PLANT REPLACEMENTS FOR ENVIRONMENTAL STRESSES SUCH AS LACK OF
WATER AND SPOT TREAT.

b. WATER ALL PLANT MATERIAL, EXCEPT MEADOW PLANTINGS, IF EXCESSIVE DROUGHT CONDITIONS
OCCUR.

c. MONITOR FOR ANIMAL DEPREDATION AND REPLACE BREACHES IN PROTECTION MEASURES.
PROTECTION MEASURES SHOULD REMAIN UP UNTIL THE END OF YEAR 3.

d. MONITOR AND SPOT TREAT INVASIVE AND UNWANTED WEEDS.
e. MOW MEADOW AND STREAM BANK HERBACEOUS LANDSCAPES ONCE IN LATE WINTER; MOWING DURING

THIS TIME FRAME IN DELAWARE IS USUALLY OPTIMAL FOR PROTECTING GROUND NESTING BIRDS AND
YOUNG MEADOW PLANTINGS HAVE NOT EMERGED TO BEYOND THE PREFERRED MOW HEIGHT OF 6". NO
ADDITIONAL MOWING OF THE MEADOWS SHOULD OCCUR UNTIL THE FOLLOWING SPRING FOR HABITAT
VALUE.

f. MONITOR THE STREAM FOR OVERALL HEALTH AND ESTABLISHMENT.  DURING YEAR 2 THE CHANNEL
SHOULD BE ABLE TO RESPOND TO NATURAL DEBRIS, HOWEVER IF UNUSUAL FLOOD PATTERNS OR BANK
FAILURES ARE OBSERVED DUE TO THE PRESENCE OF LARGE WOODY DEBRIS THE DEBRIS SHOULD BE
REMOVED, IF SEVERE CONTACT THE / A DESIGN PROFESSIONAL.  HUMAN TRASH SHOULD BE REMOVED
FROM THE STREAM CHANNEL.

YEAR 3:
ALTHOUGH LANDSCAPE MAINTENANCE IN NATURAL AREAS IS PERPETUAL DUE TO HUMAN INDUCED
PRESSURES, BY YEAR 3 NEW LANDSCAPES ARE GENERALLY THOUGHT TO HAVE MATURED ENOUGH TO REDUCE
REGULAR MAINTENANCE.

a. MONITOR THE LANDSCAPE MONTHLY FOR INVASIVE PLANT PRESSURE. IF PROBLEMATIC WEEDS WERE
IDENTIFIED IN PRIOR YEARS, ADDITIONAL SCOUTING MAY BE REQUIRED BASED ON THE SPECIFIC
PHENOLOGY OF THAT WEED.

b. AT THE END OF YEAR THREE ANIMAL DEPREDATION PROTECTION MEASURES CAN BE REMOVED IF NO
VISIBLE BROWSE IS OBSERVED; SHOULD DEER BE PRESENT IN THE RESTORATION AREA, NEW DEER
PROTECTIONS SHOULD BE INSTALLED ON TREES UNTIL THEY REACH 6" DIAMETER.

c. SHRUBS AND TREES SHOULD BE PRUNED AS NEEDED TO REMOVE DEAD, DAMAGED, OR DISEASED LIMBS
UTILIZING INDUSTRY BEST PRACTICES.

d. REMOVE / REPLACE DEAD / DYING PLANTINGS. AS LANDSCAPES MATURE PAST YEAR 3 DETERMINE IF THE
DEAD OR DECLINING PLANT PROVIDES HABITAT VALUE PRIOR TO REMOVAL.

e. MOWING OF MEADOW STREAM BANK HERBACEOUS LANDSCAPES SHOULD CONTINUE IN PERPETUITY PER
THE GUIDELINES FOR YEAR 2; ADDITIONAL SEEDING CAN BE INITIATED TO PROMOTE DESIRABLE
SPECIES.

f. THE STREAM CORRIDOR SHOULD BE MONITORED OCCASIONALLY FOR STABILITY AND TRASH SHOULD BE
REMOVED REGULARLY.
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E & S NOTES
1. A PRE-CONSTRUCTION MEETING MUST BE HELD PRIOR TO COMMENCING CONSTRUCTION. CONTACT DNREC OR

THE NEW CASTLE CONSERVATION DISTRICT. FAILURE TO DO SO CONSTITUTES A VIOLATION OF THE APPROVED
SEDIMENT AND STORMWATER MANAGEMENT PLAN.

2. NCCD MUST BE NOTIFIED IN WRITING FIVE (5) DAYS PRIOR TO COMMENCING WITH CONSTRUCTION. FAILURE TO
DO SO CONSTITUTES A VIOLATION OF THE APPROVED PLAN.

3. REVIEW AND APPROVAL OF THIS PLAN SHALL NOT RELIEVE THE CONTRACTOR FROM HIS OR HER
RESPONSIBILITIES FOR COMPLIANCE WITH THE DELAWARE SEDIMENT AND STORMWATER REGULATIONS, NOR
SHALL IT RELIEVE THE CONTRACTOR FROM ERRORS OR OMISSIONS ON THE PLAN. THE OWNER / OWNER'S
REPRESENTATIVE SHALL BE RESPONSIBLE FOR ACQUIRING ANY AND ALL AGREEMENTS, EASEMENTS, ETC.
NECESSARY TO COMPLY WITH ALL APPLICABLE REGULATIONS, CODES, STANDARDS, GUIDELINES AND POLICIES.
ANY DEVIATION FROM THE APPROVED PLANS REQUIRES WRITTEN APPROVAL FROM THE OWNER'S
REPRESENTATIVE AND DESIGNER.

2. UNLESS OTHERWISE AUTHORIZED IN WRITING BY THE OWNER'S REPRESENTATIVE AND/OR DESIGNER, ALL WORK
MUST BE DONE IN ACCORDANCE WITH THESE PLANS.

3. IF THE APPROVED PLAN NEEDS TO BE MODIFIED, ADDITIONAL SEDIMENT AND STORMWATER CONTROL MEASURES
MAY BE REQUIRED AS DEEMED NECESSARY BY DNREC OR THE DELEGATED AGENCY.

4. FOLLOWING SOIL DISTURBANCE OR REDISTURBANCE, PERMANENT OR TEMPORARY STABILIZATION SHALL BE
COMPLETED FOR ALL PERIMETER SEDIMENT CONTROLS, SOIL STOCKPILES, AND ALL OTHER DISTURBED OR
GRADED AREAS ON THE PROJECT SITE WITHIN 14 CALENDAR DAYS UNLESS MORE RESTRICTIVE FEDERAL
REQUIREMENTS APPLY.

5. ALL PROPOSED EROSION AND SEDIMENT CONTROLS WILL BE INSTALLED IN ACCORDANCE WITH THE DELAWARE
EROSION AND SEDIMENT CONTROL HANDBOOK LATEST EDITION. WHERE THIS PLAN CONFLICTS WITH SAID

REGULATIONS, THE CONTRACTOR SHALL NOTIFY THE DESIGNER PRIOR TO IMPLEMENTING THE WORK/PRACTICE.
6. AT ANY TIME A DEWATERING OPERATION IS USED, IT SHALL BE PREVIOUSLY APPROVED BY THE AGENCY

CONSTRUCTION SITE REVIEWER FOR A NON-EROSIVE POINT OF DISCHARGE, AND A DEWATERING PERMIT SHALL
BE APPROVED BY THE DNREC WELL PERMITTING BRANCH AS REQUIRED.

7. APPROVED S&S PLANS EXPIRE FIVE (5) YEARS FROM THE DATE OF PLAN APPROVAL.
8. POST CONSTRUCTION VERIFICATION DOCUMENTS, WHEN REQUIRED, ARE TO BE SUBMITTED TO  DNREC OR THE

DELEGATED AGENCY  WITHIN 60 DAYS OF STORMWATER MANAGEMENT FACILITY COMPLETION.
9. APPROVAL OF A SEDIMENT AND STORMWATER MANAGEMENT PLAN DOES NOT GRANT OR IMPLY A RIGHT TO

DISCHARGE STORMWATER RUNOFF. THE OWNER/DEVELOPER IS RESPONSIBLE FOR ACQUIRING ANY AND ALL
AGREEMENTS, EASEMENTS, ETC. NECESSARY TO COMPLY WITH STATE DRAINAGE AND OTHER APPLICABLE LAWS.

10. THE OWNER SHALL BE FAMILIAR WITH AND COMPLY WITH ALL ASPECTS OF THE NPDES CONSTRUCTION GENERAL
PERMIT ASSOCIATED WITH THE PROJECT, INCLUDING, BUT NOT LIMITED TO, PERFORMING WEEKLY SITE
INSPECTIONS DURING CONSTRUCTION AND AFTER RAIN EVENTS, AND MAINTAINING WRITTEN LOGS OF THESE
INSPECTIONS.

11. BEST AVAILABLE TECHNOLOGY (BAT) SHALL BE EMPLOYED TO MANAGE TURBID DISCHARGES IN ACCORDANCE
WITH REQUIREMENTS OF 7. DEL C. CH 60, REGULATIONS GOVERNING THE CONTROL OF WATER POLLUTION,
SECTION 9.1.02, KNOWN AS SPECIAL CONDITIONS FOR STORMWATER DISCHARGES ASSOCIATED WITH
CONSTRUCTION ACTIVITIES, AND DEPARTMENT POLICIES, PROCEDURES, AND GUIDANCE.

12. DOCUMENTATION OF SOIL TESTING AND MATERIALS USED FOR TEMPORARY OR PERMANENT STABILIZATION
INCLUDING BUT NOT LIMITED TO SOIL TEST RESULTS, SEED TAGS, SOIL AMENDMENT TAGS, ETC. SHALL BE
PROVIDED TO THE NCCD TO VERIFY THAT THE PERMANENT OR TEMPORARY STABILIZATION HAS BEEN

COMPLETED IN ACCORDANCE WITH THE APPROVED PLAN. THE NCCD MAY REQUIRE ADDITIONAL SOIL TESTING
AND REAPPLICATION OF PERMANENT OR TEMPORARY STABILIZATION IN ACCORDANCE WITH SPECIFICATIONS
PROVIDED IN THE DELAWARE EROSION AND SEDIMENT CONTROL HANDBOOK, OR ALTERNATIVE MEASURES THAT
PROVIDE FUNCTIONAL EQUIVALENCY.

13. DNREC AND NEW CASTLE CONSERVATION DISTRICT PERSONNEL SHALL HAVE THE RIGHT TO CONDUCT ON-SITE
INSPECTIONS OF LAND DISTURBING ACTIVITIES.

14. ALL PERIMETER CONTROLS INCLUDING TREE PROTECTION, MUST BE INSTALLED, STABILIZED, INSPECTED BY THE
CCR OR CONSERVATION DISTRICT INSPECTOR, AND APPROVED BY NCCD PRIOR TO BULK GRADING, BUILDING
PERMIT ISSUANCE, OR ANY UTILITY INSTALLATION ON NONRESIDENTIAL PROJECTS. THE CCR OR INSPECTOR IS
REQUIRED TO SUBMIT A REPORT VERIFYING THAT THE PERIMETER CONTROLS HAVE BEEN INSTALLED CORRECTLY
AND ARE FUNCTIONING PROPERLY. PRIOR TO THIS PRE-BULK INSPECTION NO DISTURBANCE MAY OCCUR ON-SITE
OTHER THAN THOSE AREAS NECESSARY TO ESTABLISH THE PERIMETER EROSION AND SEDIMENT CONTROLS.
INSTALL THE PERIMETER CONTROLS PURSUANT TO THIS PLAN.  ALL PERIMETER SEDIMENT CONTROLS, INCLUDING
SOIL STOCKPILES, SHALL BE VEGETATIVELY STABILIZED.

15. THE CCR OR INSPECTOR IS RESPONSIBLE TO REPORT THE CONDITIONS OF SITE WORK AS COMPARED TO THE
LATEST APPROVED SEDIMENT AND STORMWATER PLAN. ANY DEVIATION FROM THE APPROVED PLANS REQUIRES
WRITTEN APPROVAL FROM  DNREC OR THE DELEGATED AGENCY.

16. THE CCR OR INSPECTOR WILL BE RESPONSIBLE FOR WEEKLY EROSION AND SEDIMENT CONTROL INSPECTIONS.
THE CCR SHALL CONTACT, IN WRITING, NEW CASTLE CONSERVATION DISTRICT TO CONSIDER ANY REQUEST TO

DEVIATE FROM THE REQUIRED FREQUENCY OF INSPECTIONS. APPROVAL OF SUCH A REQUEST SHALL BE AT THE
DISCRETION OF  DNREC OR THE DELEGATED AGENCY.

17. EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSPECTED PERIODICALLY AND AFTER EACH RAINFALL.
MAINTENANCE MUST BE PERFORMED AFTER EACH INSPECTION AS NECESSARY. ANY ERODED AREAS SHALL BE
STABILIZED AND ANY ACCUMULATED SEDIMENT SHALL BE REMOVED AND DISPOSED OF ACCORDING TO THE
PRE-CONSTRUCTION PLAN AND/OR AS DIRECTED BY THE DESIGNER.  SEDIMENT THAT ACCUMULATES IN THE
AREA OF WORK IS A PROJECT GOAL AND THUS MAY NOT NEED TO BE REMOVED.

18. ALL INSPECTION REPORTS FROM BOTH THE CCR (IF REQUIRED) AND THE CONSERVATION DISTRICT/INSPECTOR
SHALL BE ELECTRONICALLY SUBMITTED WEEKLY TO ALL PARTIES INCLUDED ON THE CONSTRUCTION
INFORMATION SHEET. THESE REPORTS SHALL INCLUDE A DATE BY WHICH ALL DEFICIENCIES MUST BE RESOLVED.
FAILURE TO RESOLVE THE DEFICIENCIES INDICATED ON THE INSPECTION REPORT BY THE GIVEN DATE MAY
RESULT IN ENFORCEMENT ACTION CONSIDERED APPROPRIATE BY THE DEPARTMENT.

19. THE NCCD ENGINEER/E&S INSPECTOR MUST BE NOTIFIED 48 HOURS PRIOR TO ALL ELEMENTS OF SITE WORK
WHICH REQUIRE INSPECTION. FAILURE TO PROVIDE THE APPROPRIATE NOTIFICATION MAY RESULT IN THE
CONTRACTOR EXCAVATING SUFFICIENT MATERIAL TO VERIFY CONSTRUCTION IN ACCORDANCE WITH THE
APPROVED SEDIMENT AND STORMWATER MANAGEMENT PLAN.

20. SHOULD QUESTIONS ARISE REGARDING THE MAINTENANCE OF EROSION AND SEDIMENT CONTROL PRACTICES,
THE SITE CONTRACTOR SHALL CONTACT THE NEW CASTLE CONSERVATION DISTRICT AND THE CONSULTING

ENGINEER EXPEDITIOUSLY FOR TECHNICAL ASSISTANCE.
21. UPON RECEIPT OF TWO CONSECUTIVE UNSATISFACTORY CCR (IF REQUIRED) AND/OR  DNREC OR THE NCCD

EROSION AND SEDIMENT CONTROL INSPECTION REPORTS, THE SITE MAY BE ISSUED A STOP WORK ORDER AND A
SHOW CAUSE HEARING SCHEDULED.

22. THE APPROVED S&S PLAN INCORPORATES POLLUTION PREVENTION PRACTICES LISTED UNDER STANDARDS AND
SPECIFICATIONS FOR CONSTRUCTION SITE POLLUTION PREVENTION IN THE DELAWARE EROSION AND SEDIMENT
CONTROL HANDBOOK, DATED APRIL 2019 AND ITS REVISIONS.

23. IT SHALL BE THE OWNER'S RESPONSIBILITY TO REPAIR AND STABILIZE EROSION AND SEDIMENT CONTROLS AND
STORMWATER MANAGEMENT PRACTICES DURING CONSTRUCTION, INCLUDING AREAS DISTURBED BY UTILITY
COMPANIES.

24. IT SHALL BE THE OWNER'S RESPONSIBILITY TO INSPECT AND PERFORM MAINTENANCE AND/OR REPAIRS OF THE
STORMWATER MANAGEMENT PRACTICES, IF ANY, AFTER CONSTRUCTION.

1. NOTIFY  NEW CASTLE CONSERVATION DISTRICT IN WRITING AT LEAST FIVE (5) DAYS PRIOR
TO THE START OF CONSTRUCTION.  FAILURE TO DO SO CONSTITUENTS A VIOLATION OF THE
APPROVED SEDIMENT AND STORMWATER MANAGEMENT PLAN.

2. PRIOR TO ANY CLEARING, INSTALLATION OF SEDIMENT CONTROL MEASURES, OR GRADING,
SCHEDULE AND CONDUCT A PRE-CONSTRUCTION MEETING WITH THE NCCD AND PROJECT
DESIGN LEAD. THE LANDOWNER/DEVELOPER REPRESENTATIVE, SITE CONTRACTOR, AND
CERTIFIED CONSTRUCTION REVIEWER ARE REQUIRED TO BE IN ATTENDANCE AT THE
PRE-CONSTRUCTION MEETING; THE SITE DESIGNER IS RECOMMENDED TO ATTEND.

3. ALL MACHINERY TO BE PRESSURE WASHED PRIOR TO ENTERING PROJECT SITE; SPECIAL
ATTENTION SHOULD BE GIVEN TO TRACKS AND UNDERCARRIAGE  THAT CAN CONTAIN
INVASIVE SEED, SUCH AS PHRAGMITES. MACHINERY TO BE REVIEWED AND CLEANLINESS
APPROVED BY THE NCCD PRIOR TO BEING UNLOADED.  EQUIPMENT FOUND TO HAVE
UNSATISFACTORY AMOUNTS OF SOIL, DEBRIS, ETC. WILL NOT BE ALLOWED ON SITE AND ANY

TIME LOSS TO CONSTRUCTION WILL BE AT THE CONTRACTOR'S EXPENSE.
4. TREE PROTECTION SHALL BE IN PLACE PRIOR TO ANY ACTIVITY ON THE SITE. CONTRACTOR IS

RESPONSIBLE FOR TREATMENT AND OR REPLACEMENT OF ANY TREES DEEMED DAMAGE
DURING CONSTRUCTION BY THE OWNER OR OWNER'S DELEGATED REPRESENTATIVE; AT THE
DISCRETION OF OWNER / OWNER'S REPRESENTATIVE, A CERTIFIED ARBORIST MAY BE
CONTACTED TO PROVIDE TREATMENT RECOMMENDATIONS; THE CONTRACTOR WILL BE
RESPONSIBLE FOR ALL CONSULTATION AND TREATMENT COSTS DUE TO DAMAGE OF MATURE
TREES AS DETERMINED BY THE OWNER / OWNER'S REPRESENTATIVE.

5. INSTALL THE STABILIZED CONSTRUCTION ENTRANCE(S) AS INDICATED ON THE PLAN,
FOLLOWED BY THE PERIMETER CONTROLS (I.E., BERMS, SILT FENCE, COMPOST LOGS) AND
INLET PROTECTION ON ANY EXISTING INLETS. MARK THE LIMITS OF SENSITIVE AREAS AND
OTHER SECTIONS THAT ARE NOT TO BE DISTURBED WITH A PHYSICAL BARRIER (WHEN
SHOWN ON THE PLAN). ONLY CLEAR AREAS THAT ARE REQUIRED TO INSTALL THE PERIMETER

CONTROLS (AS NEEDED).
6. SCHEDULE A PERIMETER CONTROL REVIEW WITH NEW CASTLE CONSERVATION DISTRICT.
7. ALL PERIMETER CONTROLS ARE TO BE REVIEWED BY NEW CASTLE CONSERVATION DISTRICT

AND APPROVED PRIOR TO PROCEEDING WITH FURTHER SITE DISTURBANCE OR
CONSTRUCTION.

8. THE CONTRACTOR SHALL AT ALL TIMES PROTECT AGAINST SEDIMENT OR DEBRIS LADEN
RUNOFF OR WIND FROM LEAVING THE SITE. PERIMETER CONTROLS SHOULD BE CHECKED
DAILY AND ADJUSTED AND/OR REPAIRED TO FULLY CONTAIN AND CONTROL SEDIMENTATION
ON THE SITE. ACCUMULATED SEDIMENT SHALL BE REMOVED WHEN IT HAS REACHED HALF OF
THE EFFECTIVE CAPACITY OF THE CONTROL. IN ADDITION, THE CONTRACTOR MAY NEED TO
ADJUST OR REPAIR MEASURES IN TIMES OF ADVERSE WEATHER CONDITIONS, OR AS DIRECTED
BY THE AGENCY CONSTRUCTION SITE REVIEWER.

9. CLEAR AND GRUB REMAINING AREAS WITHIN THE LIMITS OF DISTURBANCE.

10. COMPLETE BULK GRADING.
11. STOCKPILE EXCAVATED SUBSOILS WHEN REQUIRED. STOCKPILES SHALL BE SURROUNDED

WITH A PERIMETER CONTROL, LOCATED ON LAND WITH A LOW SLOPE, AND STABILIZED ONCE
INACTIVE.

12. COMPLETE GRADE CONTROL AND TOE PROTECTION
13. FINE GRADE ALL AREAS INTENDED TO RECEIVE PERMANENT STABILIZATION MEASURES WITH

COMPACTED TOPSOIL RECOVERED FROM THE SITE.
14. IN AREAS TO BE TURF, PROVIDE TEMPORARY AND PERMANENT SEEDING AS SPECIFIED AND

STRAW MULCH OR OTHER APPROVED TEMPORARY MULCH.
15. INSTALL EROSION CONTROL MATTING AS SPECIFIED. RESEED AREAS DISTURBED FROM

EROSION CONTROL MATTING INSTALLATION.
16. INSTALL PLANTING MATERIAL AS SPECIFIED ON THE LANDSCAPE PLAN.
17. THE EROSION AND SEDIMENT CONTROL DEVICES SHOULD BE REMOVED ONLY AFTER WORK IN

AN AREA HAS BEEN COMPLETED AND STABILIZED, WITH WRITTEN APPROVAL FROM THE NCCD.
COORDINATE THE INSPECTION, AND AFTER THE WRITTEN APPROVAL, REMOVE THE REMAINING
CONSTRUCTION SITE CONTROLS.

18. ALL SITE STABILIZATION, INCLUDING BUT NOT LIMITED TO SEEDING, IS TO BE IN PLACE,
INSPECTED, AND APPROVED PRIOR TO REMOVAL OF SILT FENCING AND OTHER PERIMETER
CONTROLS.  ALSO, ANY AREAS DISTURBED BY SILT FENCE REMOVAL ARE TO BE IMMEDIATELY
STABILIZED.

19. THE TERMINATION OF THE CONSTRUCTION GENERAL PERMIT WILL REQUIRE SUBMISSION AND
ACCEPTANCE OF THE POST CONSTRUCTION VERIFICATION DOCUMENTS, INCLUDING FINAL
STABILIZATION THROUGHOUT THE SITE, ALL ELEMENTS OF THE SEDIMENT AND STORMWATER
MANAGEMENT PLAN IMPLEMENTED, AND ACCEPTANCE OF THE FINAL OPERATION AND
MAINTENANCE PLAN.

E&S SEQUENCE OF CONSTRUCTION
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STABILIZED CONSTRUCTION ENTRANCE

TREE BRANCHES TO BE PRUNED FOR EQUIPMENT ACCESS MUST BE APPROVED
IN WRITING BY OWNER OR DESIGN PROFESSIONAL PRIOR TO CUTTING.
FAILURE TO DO SO WILL BE SEEN AS TREE DAMAGE AND ALL REPAIRS WILL BE
MADE AT THE CONTRACTORS EXPENSE AT THE DISCRETION OF THE OWNER
AND/OR DESIGN PROFESSIONAL
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TREE PORTION TO
REMAIN

SECOND PARTIAL CUT
ON TOP OF BRANCH TO
BE PRUNED

TREE PORTION TO BE
REMOVED

FIRST PARTIAL CUT ON
BOTTOM OF BRANCH TO BE
PRUNED

BRANCH BARK
RIDGE

BRANCH COLLAR /
BRANCH FLARE

THIRD / FINAL CUT LINE
AT EDGE OF BRANCH
COLLAR
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BRANCH PRUNING
ENLARGEMENT NTS

DECIDUOUS TREE BRANCH PRUNING
· ALL BRANCHES TO BE CUT TO BE APPROVED BY OWNER OR DESIGN PROFESSIONAL PRIOR

TO CUTTING; FAILURE TO NOTIFY WILL BE SEEN AS DAMAGE TO EXISTING VEGETATION
AND REPAIRS WILL BE MADE AT THE CONTRACTORS EXPENSE AT THE DISCRETION OF THE
OWNER AND/OR DESIGN PROFESSIONAL

· USE ONLY SHARP DISINFECTED TOOLS; CLEAN AFTER EVERY CUT
· MAKE CUTS AS CLOSE TO THE BRANCH COLLAR AS POSSIBLE WITHOUT INJURY / CUTTING

TO BRANCH COLLAR
· DO NOT CUT BEHIND BRANCH BARK RIDGE
· CONSULT A CERTIFIED ARBORIST AS REQUIRED
· FOLLOW INDUSTRY STANDARDS AND GUIDELINES PER THE AMERICAN ASSOCIATION OF

NURSERYMAN LATEST EDITION

MAT ALTERNATIVES MAY BE ACCEPTABLE PRACTICE; CONSULT NEW CASTLE
CONSERVATION DISTRICT FOR APPROVAL.

MAT ALTERNATIVES MAY BE ACCEPTABLE PRACTICE; CONSULT NEW CASTLE
CONSERVATION DISTRICT FOR APPROVAL.
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DIVERSION PIPE - GENERAL NOTES
1. DUE TO THE LARGE UPSTREAM WATERSHED A PUMP AROUND PRACTICE IS NOT FEASIBLE

TO MEET CODE REQUIREMENTS AND THE PIPE DIVERSION METHOD MUST BE UTILIZED
AND REMOVED AT THE END OF EACH DAY DURING WET WEATHER DAYS WITH GREATER
THAN 3 INCHES OF BASE FLOW CONDITIONS.  THE PIPE DIVERSION METHOD IS ALSO
MORE AQUATIC WILDLIFE FRIENDLY.

2. DETAILS HAVE BEEN PROVIDED PER THE CURRENT DNREC ESC MANUAL AS WELL AS THE
2003 VIRGINIA MANUAL.  INSTALLATION SHALL FOLLOW THE DNREC MANUAL AS
APPLICABLE TO THE DESIGN, THE VIRGINIA DETAIL IS BEING INCLUDED AS AN
ADDITIONAL REFERENCE AS IT MORE ACCURATELY DEPICTS THIS SITE PROJECT AS IT IS
NOT A UTILITY CROSSING AS ILLUSTRATED IN THE DNREC MANUAL.

3. SET PIPE FOR POSITIVE DRAINAGE.
4. FOR AREAS WHERE THE PIPE DIVERSION NEEDS TO BE OUTSIDE OF THE WORK AREA

CONSULT THE DESIGN TEAM AS NEEDED FOR ADDITIONAL GUIDANCE ON PIPE
CONNECTIONS.

5. BARRIERS SHALL BE BASE FLOW PLUS 1' OF FREEBOARD AND A MINIMUM OF 2' HIGH.
6. BARRIER SHOULD BE MONITORED FOR LEAKAGE AND REPAIRED AS NECESSARY.
7. IN-STREAM BARRIER LOCATION SHOULD EXTEND BEYOND (UPSTREAM AND DOWNSTREAM)

AREA TO BE DISTURBED SO ITS PLACEMENT DOES NOT INTERFERE WITH IN-STREAM
CONSTRUCTION.

8. REMOVE ALL LARGE DEBRIS LOCATED WITHIN THE FOUNDATION OF THE BARRIER TO
ENSURE PROPER SEALING AND REDUCE LEAKAGE THROUGH THE DIKE.

9. MALLEABLE MATERIAL, SUCH AS SAND, SHOULD BE USED TO FILL BARRIER BAGS.
10. DUE TO STABILITY ISSUES, EQUIPMENT CANNOT BE DRIVEN OVER PIPES. IF THERE IS A

POSSIBILITY OF THE PIPES BEING DRIVEN OVER BY CONSTRUCTION EQUIPMENT CONSULT
DESIGN ENGINEER FOR ALTERNATIVE ROUTE.

11. PLAN WORK DAY ACCORDINGLY FOR REMOVAL AND INSTALLATION AT THE END OF EACH
WET WEATHER WORK DAY, CONSULT THE DESIGN TEAM AS NECESSARY FOR ADDITIONAL
GUIDANCE.

DIVERSION PIPE- MATERIAL NOTES
1. PIPE SIZE SHALL BE MIN 24" DIAMETER.  THE PIPE SIZE WILL NOT MEET THE DESIGN

CRITERIA PER CODE REQUIREMENT AND MUST ONLY BE USED DURING ACTIVE WORK
HOURS AND REMOVED AT THE END OF EACH DAY AND IF UNEXPECTED WEATHER OCCURS
AND THE WORK DAY ENDS EARLIER THAN ANTICIPATED.  THE STREAM CHANNEL MUST BE
LEFT OPEN FOR FREE CHANNEL FLOW AT THE END OF EVERY WET WEATHER WORK DAY,
NO EXCEPTIONS.

2. HIGH DENSITY POLYETHYLENE PIPE (HDPE) OR EQUIVALENT OF APPROPRIATE THICKNESS
AND DIAMETER TO ACCOMPLISH DIVERSION OF STREAM FLOW. THE PIPE SHALL EXTEND
A MINIMUM OF ONE FOOT BEYOND THE UPSTREAM AND DOWNSTREAM TOES OF THE
BARRIERS.

3. BARRIER BAGS MAY BE FILLED ON SITE OR PRE-FILLED AND MADE OF BURLAP OR
POLYPROPYLENE MATERIALS WHICH ARE RESISTANT TO ULTRA-VIOLET RADIATION,
TEARING, AND PUNCTURE AND SHOULD BE WOVEN TIGHTLY ENOUGH TO PREVENT
LEAKAGE OF THE FILL MATERIAL (I.E., SAND, FINE GRAVEL, ETC.).

4. USE SHEETING AS NECESSARY TO PREVENT UPSTREAM BARRIER LEAKAGE, PLACE
SHEETING ON UPSTREAM SIDE OF BARRIER. USE SEAMLESS POLYETHYLENE PLASTIC
SHEETING WITH A MINIMUM 4-MIL THICKNESS IMPERVIOUS AND RESISTANT TO
PUNCTURE, TEARING AND ULTRAVIOLET DEGRADATION OR EQUIVALENT.

5. IF PROPERLY SET AND THE SYSTEM IS BEING USED DURING DRY WEATHER, PUMPING
EQUIPMENT SHOULD NOT BE REQUIRED. IF NEEDED, SET UP TEMPORARY LOW FLOW
PUMP, PUMP OUTFLOW VELOCITY SHALL DISCHARGE AT A STABLE RATE.  IN WET
WEATHER CONDITIONS AND/OR HIGH SEDIMENT DISPOSITION OCCURRENCES A
GEOTEXTILE DEWATERING BAG MAY BE REQUIRED, SEE EROSION AND SEDIMENT
CONTROL DETAILS.  AT NO POINT SHOULD DIVERSION CREATED SEDIMENT LADEN
WATER BE PERMITTED TO DISCHARGE DOWN STREAM.

TITLE-1

3
6

TEMPORARY INSTREAM PROTECTION
DIVERSION PIPE

DIVERSION PIPE- INSTALLATION
1. DETERMINE LENGTH OF WORK AREA - LENGTH SHALL NOT EXCEED THAT WHICH CAN BE

COMPLETED IN ONE WORKING DAY;
2. SET PIPE INVERT ELEVATION AT NORMAL STREAM GRADE; IF REQUIRED USE FABRIC,

STONE, AND/OR REMOVE LARGE OBJECTS TO CREATE SETTING BED FOR PIPE WITH
POSITIVE DRAINAGE DOWNSTREAM;

3. INSTALL UPSTREAM BARRIER AND ENSURE PROPER FLOW THROUGH PIPE WITH NO LEAKS
IN SYSTEM;

4. DEWATER WORK AREA IF NEEDED;
5. SET DOWNSTREAM BARRIER;
6. COMPLETE IN-STREAM CONSTRUCTION PRACTICES;
7. REMOVE UPSTREAM BARRIER;
8. REMOVE PIPE;
9. REMOVE ANY SEDIMENT THAT MAY HAVE GENERATED ALONG THE DOWNSTREAM BARRIER;
10. CONFIRM WORK AREA IS STABILIZED;
11. REMOVE DOWNSTREAM BARRIER.
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CULVERT INLET PROTECTION
STONE OPTION

READ ALL NOTES AND FOUR DETAILS ABOVE FOR TEMPORARY IN-STREAM CONSTRUCTION MEASURES; CONSULT DESIGN ENGINEER FOR PROJECT SPECIFIC ALTERATIONS TO MEET CODE COMPLIANCE FOR EACH SECTION OF STREAM REACH CONSTRUCTION; EACH
SECTION OF STREAM REACH CONSTRUCTION SHALL BE DETERMINED BY THE CONTRACTOR BASED ON THE LENGTH OF WORK THAT CAN BE COMPLETED IN ONE DAY; EXCEPT FOR DRY WEATHER LOW FLOW CONDITIONS WITH LESS THAN 3 INCHES OF BASE FLOW, ALL

IN-STREAM CONTROL MEASURES MUST BE REMOVED AT THE END OF EACH WORK DAY AND RE-SET THE BEGINNING OF THE NEXT.
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INLET PROTECTION
TYPE 3

6 FT

ADDITIONAL NCC REQUIREMENTS:

1.  Temporary vegetative stabilization shall be completed within seven (7) calendar days of the formation of the
stockpile.

2.  For any period of inactivity longer than thirty (30) calendar days, the stockpile shall be stabilized with permanent
vegetation and maintained in such a manner so that the stockpile is mowable (maximum slope 3:1).
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GEOTEXTILE SELECTION TABLE
TYPE EXAMPLE PRODUCTS

GS-I
MIRAFI 600X
AMOCO 2006

GEOTEX 315ST

GD-I
MIRAFI 100X

GEOTEX 915SC

GD-II
MIRAFI FW402
AMOCO 4535

GD-III
SILT SACK HIGH FLOW

DANDY BAG II
ULTRA-DRAIN GUARD

GD-IV
DIRTBAG 53/55

DANDY DEWATERING BAG
TERRATEX N08/N10

NOT TO SCALE
3
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GEOTEXTILE SELECTION TABLENOT TO SCALE
2
8

MULCHING
NOTES NOT TO SCALE

2
8

MULCHING
NOTES NOT TO SCALE

2
8

MULCHING
NOTES

MARCH 1- APRIL 30

AUGUST 1- OCTOBER 30

NOVEMBER 1 - FEBRUARY 28

MAY 1 - JULY 31

FOR TURF AREAS
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LINE RE-GRADED
CHANNEL WITH
SSM-IV MATTING

2

1. STABILIZE DOWNSTREAM WORK AREA:
1.1. SEE EROSION AND SEDIMENT CONTROL PLAN
1.2. PROJECT WORK IS IN AN ACTIVE STREAM COURSE AND EROSION AND SEDIMENT CONTROLS MUST

BE IN PLACE TO CAPTURE LOOSE SEDIMENT PRIOR TO ENTERING THE DOWNSTREAM WATERWAY.
1.3. REMOVE ACCUMULATED SEDIMENT/EARTH COVERING EXISTING GROUTED RIP RAP; DO NOT

DISTURB NATURAL STREAM CHANNEL AT DOWNSTREAM END OF CULVERTS.
1.4. FOR ALL FOLLOWING NOTES REFERENCE THE DETAILS ON SHEET 12-14  FOR ADDITIONAL

INFORMATION.
2. INSTALL LOG SILL #2 AT UPSTREAM END OF PROJECT AREA

2.1. USE SALVAGED HARDWOOD TREES FROM PROJECT AREA.
2.2. DUE TO THE IRREGULARITY OF NATURAL MATERIALS, THE CONTRACTOR IS RESPONSIBLE FOR

MEASURING AND EXCAVATING TO MEET DESIGN ELEVATION; INSTALLATION ASSUMES A MINIMUM
11" DIAMETER FOOTER LOG BURIED BELOW STREAMBED TO MEET TOP OF SILL DESIGN ELEVATION
AT STREAMBED.

2.3. PER DETAIL, OFFSET SILL LOG OVER FOOTER LOG TO PRODUCE UNDERWATER "FISH SHELF"; THE
OFFSET SHOULD BE A MAXIMUM OF 1/4 THE SILL DBH, I.E. IF THE SILL LOG IS AN 12" DBH
HARDWOOD, ONLY 3 INCHES SHOULD OVERHANG THE FOOTER LOG.

2.4. FOOTER LOG TO BE ONE LOG; SILL LOG MAY BE SMALLER,  TO ACHIEVE ADEQUATE OVERHANG FOR
FISH SHELF IF USING SMALLER THAN 12" DBH SILL LOGS, CONSULT DESIGN TEAM PRIOR TO
INSTALLATION; INADEQUATE FISH SHELF DEPTH WILL NOT BE ACCEPTABLE.

2.5. ANCHOR BOULDERS ARE TO BE SECURELY SET INTO GRADE; WHERE ANCHOR BOULDERS BECOME
EXPOSED AT STREAM EDGE, USE COBBLE STONES TO FILL GAPS BETWEEN LOG AND BOULDERS.

2.6. UPSTREAM EDGES TO BE SEALED FROM WATER SEEPAGE BEHIND THE LOG SILL STRUCTURE; AT THE
UPSTREAM FACE WHERE GAPS WILL NATURALLY OCCUR IN THE FORMATION DUE TO THE
IRREGULAR NATURE OF NATURAL MATERIALS, INSTALL COMPACTED BACKFILL CONSISTING OF 40%
#3 STONE 40% COURSE RIVER GRAVEL AND 20% COBBLESTONES; HAND CHINK PIECES INTO GAPS
AS NECESSARY AND THEN TAMP STONE INTO GAPS BETWEEN BOULDERS FOR TIGHT FIT.  BACKFILL
UPSTREAM EDGE OVER STONES WITH A MINIMUM OF 12" OF CLAY BORROW.

2.7. INSTALL DOUBLE LAYER COIR FABRIC ON UPSTREAM FACE OF CLAY BACKFILL PER DETAIL.
3. LOG SILL #1 POOL

3.1. EXCAVATE A MINIMUM OF 8" BELOW BOTTOM OF POOL DESIGN ELEVATIONS
3.2. INSTALL 8" MINIMUM DEPTH OF MIXED BED AND TRANSITION COBBLE STONE
3.3. INSTALL ANCHOR BOULDER(S) AT DOWNSTREAM EDGE OF POOL; ANCHOR STONE TO BE SECURELY

SET INTO GRADE WITH APPROXIMATELY 2/3 OF THE STONE HEIGHT BELOW THE STREAM BED
3.4. CHINK TRANSITION COBBLE AND BED COBBLE IN GAPS BETWEEN ANCHOR STONE SO THAT A

CHANNEL SPANNING WIDTH OF MIXED BOULDER COBBLE IS AT DOWNSTREAM END OF POOL.
4. ROOT WADS

4.1. ROOT WADS ARE TO BE SET IN THE NATURAL CURVATURE OF THE EXISTING STREAM BANK JUST
DOWNSTREAM OF THE UPSTREAM LOG SILL AT THE END OF THE PROJECT AREA; DETERMINE
LOCATION AT PRE-CONSTRUCTION MEETING WITH OWNER'S / OWNER'S REPRESENTATIVE AND
DESIGN TEAM.

4.2. NUMBER OF ROOT WADS WILL VARY FROM PLAN VIEW AND ARE FOR ILLUSTRATION ONLY;
DETERMINE TREES TO BE SALVAGED FOR ROOT WAD USE AT THE PRE-CONSTRUCTION MEETING
AND CONSULT DESIGN TEAM FOR SETTING DURING INSTALLATION.

4.3. INSTALL ROOT WADS PER DETAIL; FOOTER LOGS TO BE SECURELY SET IN STREAM TOE PROTECTION.
4.4. PACK SOIL / CLAY BORROW AND COBBLESTONE AS NECESSARY TO CREATE TIGHT FIT BETWEEN

ROOT WAD AND FOOTER LOG, TAMP AS NEEDED SO NO GAPS ARE PRESENT.
4.5. USE ANCHOR BOULDERS AT GRADE TO TRANSITION UPLAND SLOPE TO ROOT WAD TO PREVENT

SLIPPAGE INTO WAD ROOT "FINGERS".
5. INSTALL STREAM BOULDER PATH:

5.1. PATH IS LARGE SUB-ANGULAR ANCHOR BOULDERS WITH A MINIMUM SIZE OF 24"L x 24"W x 18"H,
SET AS RAISED STEPPING STONE PATH TRAVERSING CHANNEL. BOULDERS WILL BE IN THE CHANNEL
AND CONTINUE UP THE SIDE SLOPES.  THE INSTALLATION WILL BE SIMILAR TO A ROCK VANE BUT
WATER CAN MOVE BETWEEN THE STONES AND IT SHOULD NOT FORCE 6" OR LESS OF BASE FLOW
ABOVE IT; SEE DETAIL 5 SHEET 13.

5.2. THERE ARE TO BE NO GEOTEXTILE OR OTHER INORGANIC MATERIALS BESIDES STONE, GRAVEL, AND
SANDS FOR CONSTRUCTION OF THE PATH.

5.3. INSTALL OVER SMOOTH PREPARED SUBGRADE, COMPACTION 90% STANDARD PROCTOR DENSITY.
ANY OVER EXCAVATION IS TO BE BACKFILLED WITH CLAY MATERIAL. GRADED AGGREGATE BASE
COURSE MAY BE USED AS A LEVELING COURSE TO ACHIEVE DESIGN SLOPES AND ELEVATIONS
NOTED.

5.4. PLACE FLATTEST SIDE OF BOULDER FACING UP FOR STEPPING SURFACE. ADJUST DEPTH OF
BOULDERS VERTICALLY AS NEEDED TO KEEP TOP SURFACE WITHIN 3" - 6" OF ADJACENT BOULDER
FOR A SOMEWHAT EVEN WALKING SURFACE. IDEAL BOULDER HEIGHT TO BE 1/3 BURIED, 1/3 WITHIN
CHANNEL, 1/3  ABOVE CHANNEL.

5.5. ANCHOR BOULDERS WITH COBBLE AND CHINK STONES ON DOWNSTREAM AND UPSTREAM END.
6. FLOODPLAIN SHELF

6.1. AREAS FOR THE STREAM TO FLOOD AND INCREASE AQUATIC HABITAT HAVE BEEN DESIGNED INTO
THE PROJECT.

6.2. THESE AREAS SHOULD BE TREATED WITH THE SAME INSTALLATION AS THE PRIMARY STREAM BED.
6.3. THE FLOODPLAIN SHELF AND STREAMBED WILL REMAIN UNDER BASE FLOW CONDITIONS DURING

NORMAL WEATHER.  A SMALL BERM HAS BEEN DESIGNED BETWEEN THE TWO, SEE PLAN
ELEVATIONS.

6.4. INSTALL PLANTINGS IN BERM PER LANDSCAPE PLAN.
7. INSTALL LOG SILL #2 IN MIDDLE OF PROJECT AREA

7.1. THIS STRUCTURE IS BEING IMPLEMENTED TO ASSIST WITH GRADE CONTROL AND IN RE-DIRECTING
STREAM FLOWS AWAY FROM THE EXISTING EROSION EXPOSED COMMUNICATIONS AND ELECTRIC
LINE.

7.2. PRIVATE UTILITIES ARE LOCATED IN THE VICINITY OF THIS WORK.  THE CONTRACTOR SHALL UTILIZE
THE SERVICES OF A PRIVATE UTILITY LOCATING CONSULTANT TO MARK THE LOCATION OF EXISTING
UTILITIES. CONTRACTOR IS RESPONSIBLE FOR ADJUSTING CONSTRUCTION METHODS AS NEEDED TO
AVOID DAMAGE TO THE KNOWN UTILITIES IN THIS AREA.  DUE TO THE EXISTING EROSION FORCES

FROM THE TIME THIS PLAN WAS WRITTEN TO WHEN IT IS IMPLEMENTED, IF THE CONTRACTOR
SUGGESTS DESIGN CHANGES TO STREAM CONSTRUCTION, THE DESIGN TEAM MUST BE CONTACTED
AND PLAN MARK-UPS PROVIDED TO THE CONTRACTOR.  CONSTRUCTION CHANGES NOT
APPROVED BY THE DESIGN TEAM WILL BE A VIOLATION OF THIS PLAN AND ANY CHANGES
REQUIRED TO BRING THE CONSTRUCTION INTO COMPLIANCE WITH THE DESIGN ELEVATIONS AND
PERMITTING WILL BE AT THE CONTRACTORS COST.

7.3. USE SALVAGED HARDWOOD TREES FROM PROJECT AREA WHERE FEASIBLE.
7.4. DUE TO THE IRREGULARITY OF NATURAL MATERIALS, THE CONTRACTOR IS RESPONSIBLE FOR

MEASURING AND EXCAVATING TO MEET DESIGN ELEVATION; INSTALLATION ASSUMES A MINIMUM
11" DIAMETER FOOTER LOG BURIED BELOW STREAMBED TO MEET TOP OF SILL DESIGN ELEVATION
AT STREAMBED.

7.5. PER DETAIL. OFFSET SILL LOG OVER FOOTER LOG TO PRODUCE UNDERWATER "FISH SHELF"; THE
OFFSET SHOULD BE A MAXIMUM OF 1/4 THE SILL DBH, I.E. IF THE SILL LOG IS AN 12" DBH
HARDWOOD, ONLY 3 INCHES SHOULD OVERHANG THE FOOTER LOG.

7.6. FOOTER LOG TO BE ONE LOG; SILL LOG MAY BE SMALLER,  TO ACHIEVE ADEQUATE OVERHANG FOR
FISH SHELF IF USING SMALLER THAN 12" DBH SILL LOGS, CONSULT DESIGN TEAM PRIOR TO
INSTALLATION; INADEQUATE FISH SHELF DEPTH WILL NOT BE ACCEPTABLE.

7.7. INSTALL LOG VANES PER DETAIL; THE LOWEST ELEVATION VANE WILL BE ANCHORED INTO SILL
SYSTEM, SEE PLAN GRADES.

7.8. VANE ANGLE IS TO DIRECT FLOWS FROM FUTURE EROSION IN THE DIRECTION OF THE EXISTING
UTILITIES; ANGLES ILLUSTRATED MAY NO LONGER BE ACCURATE DUE TO CONTINUED EROSION
SINCE PLAN PREPARATION; REVIEW ANGLES AT PRE-CONSTRUCTION MEETING AND CONTACT
OWNER'S REPRESENTATIVE / DESIGN TEAM DURING CONSTRUCTION FOR REVIEW.

7.9. ANCHOR BOULDERS ARE TO BE SECURELY SET INTO GRADE; WHERE ANCHOR BOULDERS BECOME
EXPOSED AT STREAM EDGE, USE COBBLE STONES TO FILL GAPS BETWEEN LOG AND BOULDERS.

7.10. UPSTREAM EDGES TO BE SEALED FROM WATER SEEPAGE BEHIND THE LOG SILL STRUCTURE; AT THE
UPSTREAM FACE WHERE GAPS WILL NATURALLY OCCUR IN THE FORMATION DUE TO THE
IRREGULAR NATURE OF NATURAL MATERIALS, INSTALL COMPACTED BACKFILL CONSISTING OF 40%
#3 STONE 40% COURSE RIVER GRAVEL AND 20% COBBLESTONES; HAND CHINK PIECES INTO GAPS
AS NECESSARY AND THEN TAMP STONE INTO GAPS BETWEEN BOULDERS FOR TIGHT FIT.  BACKFILL
UPSTREAM EDGE OVER STONES WITH A MINIMUM OF 12" OF CLAY BORROW.

7.11. INSTALL DOUBLE LAYER COIR FABRIC ON UPSTREAM FACE OF CLAY BACKFILL PER DETAIL.
8. LOG SILL #2 POOL

8.1. EXCAVATE A MINIMUM OF 8" BELOW BOTTOM OF POOL DESIGN ELEVATIONS
8.2. INSTALL 8" MINIMUM DEPTH OF MIXED BED AND TRANSITION COBBLE STONE
8.3. INSTALL ANCHOR BOULDER(S) AT DOWNSTREAM EDGE OF POOL; ANCHOR STONE TO BE SECURELY

SET INTO GRADE WITH APPROXIMATELY 2/3 OF THE STONE HEIGHT BELOW THE STREAM BED
8.4. CHINK TRANSITION COBBLE AND BED COBBLE IN GAPS BETWEEN ANCHOR STONE SO THAT A

CHANNEL SPANNING WIDTH OF MIXED BOULDER COBBLE IS AT DOWNSTREAM END OF POOL.
9. MAPLE TREE EROSION:

9.1. CONSULT OWNER'S REPRESENTATIVE / DESIGN TEAM IF THE TREE IS LEANING INTO THE STREAM

COURSE OR MORE THAN 1/3 OF THE ROOT BASE IS EXPOSED, CONSTITUTING A POTENTIAL FALL
HAZARD.

9.2. IF THE TREE ROOT STRUCTURE IS STILL INTACT, PROCEED WITH ROCK PACK PER DETAIL.
9.3. PROPOSED GRADING IS ASSUMED ON PLAN AND THE SPACE UNDER THE TREE SHOULD BE FILLED

TO THE NATURAL STREAM TOE GRADE AND ALIGN WITH THE DIRECTLY ADJACENT UPSTREAM
AREAS OF EXISTING CONDITIONS AND THE DIRECTLY ADJACENT DOWNSTREAM AREAS WHERE
STREAM RESTORATION MODIFICATIONS HAVE BEEN IMPLEMENTED.

9.4. USE COBBLE STONES WITH COURSE GRAVEL, CLAY BORROW, AND IN-SITU SOILS, TO CREATE TIGHT
SEAL BETWEEN JOINTS.

10. INSTALL LOG SILL #3 WHERE ROADSIDE SWALE MEETS STREAM COURSE
10.1. USE SALVAGED HARDWOOD TREES FROM PROJECT AREA.
10.2. DUE TO THE IRREGULARITY OF NATURAL MATERIALS, THE CONTRACTOR IS RESPONSIBLE FOR

MEASURING AND EXCAVATING TO MEET DESIGN ELEVATION; INSTALLATION ASSUMES A MINIMUM
11" DIAMETER FOOTER LOG BURIED BELOW STREAMBED TO MEET TOP OF SILL DESIGN ELEVATION
AT STREAMBED.

10.3. GRADE SLOPE FROM SWALE TO POOL TO APPROXIMATE 2:1 WITH BANKS REINFORCED WITH
BOULDER AND TRANSITION COBBLE.

10.4. ANCHOR FOOTER LOGS AND LOG SILLS WITHIN THIS BOULDER MATRIX PER PLAN GRADES.
10.5. UPON COMPLETION, THE SYSTEM WILL BE A BOULDER / COBBLE ENFORCED SLOPE WITH SILL AND

FOOTER LOGS EMBEDDED INTO THE BANK AND THROUGH THE BOULDERS.  THE SILL LOG PLACED
AT EL. 174.00 SHALL RUN PERPENDICULAR TO THE SWALE TO FORM A TRADITIONAL SILL
INSTALLATION. THE TWO LOWER SILL LOGS WILL BE UNDER BASE FLOW AT ALL TIMES AND SHALL BE
EMBEDDED IN AN IRREGULAR PATTERN TO PROVIDE VARIED AQUATIC HABITAT.  ANGLES OF
UNDERWATER SILLS ARE APPROXIMATED ON PLAN AND ARE TO BE DETERMINED ON SITE WITH THE
OWNER'S REPRESENTATIVE AND DESIGN TEAM BASED ON ACTUAL BANK CONDITIONS.

10.6. PER DETAIL, OFFSET TOP SILL LOG OVER FOOTER LOG TO PRODUCE UNDERWATER "FISH SHELF"; THE
OFFSET SHOULD BE A MAXIMUM OF 1/4 THE SILL DBH, I.E. IF THE SILL LOG IS AN 12" DBH
HARDWOOD, ONLY 3 INCHES SHOULD OVERHANG THE FOOTER LOG.

10.7. FOOTER LOG TO BE ONE LOG; SILL LOG MAY BE SMALLER,  TO ACHIEVE ADEQUATE OVERHANG FOR
FISH SHELF IF USING SMALLER THAN 12" DBH SILL LOGS, CONSULT DESIGN TEAM PRIOR TO
INSTALLATION; INADEQUATE FISH SHELF DEPTH WILL NOT BE ACCEPTABLE.

10.8. ANCHOR BOULDERS ARE TO BE SECURELY SET INTO GRADE; WHERE ANCHOR BOULDERS BECOME
EXPOSED AT STREAM EDGE, USE COBBLE STONES TO FILL GAPS BETWEEN LOG AND BOULDERS.

10.9. UPSTREAM EDGES FOR THE TOP SILL LOG AT EL. 174.00 ARE TO BE SEALED FROM WATER SEEPAGE
BEHIND THE LOG SILL STRUCTURE; AT THE UPSTREAM FACE WHERE GAPS WILL NATURALLY OCCUR
IN THE FORMATION DUE TO THE IRREGULAR NATURE OF NATURAL MATERIALS, INSTALL
COMPACTED BACKFILL CONSISTING OF 40% #3 STONE 40% COURSE RIVER GRAVEL AND 20%
COBBLESTONES; HAND CHINK PIECES INTO GAPS AS NECESSARY AND THEN TAMP STONE INTO
GAPS BETWEEN BOULDERS FOR TIGHT FIT.  BACKFILL UPSTREAM EDGE OVER STONES WITH A
MINIMUM OF 12" OF CLAY BORROW.

10.10. INSTALL DOUBLE LAYER COIR FABRIC ON UPSTREAM FACE OF CLAY BACKFILL PER DETAIL

11. LOG SILL #3 POOL
11.1. EXCAVATE A MINIMUM OF 8" BELOW BOTTOM OF POOL DESIGN ELEVATIONS
11.2. INSTALL 8" MINIMUM DEPTH OF MIXED BED AND TRANSITION COBBLE STONE.

12. BANK STABILIZATION:
12.1. ALL AREAS OF GRADING WITHIN THE WORK AREA HAVING A SLOPE GREATER THAN OR EQUAL TO

5:1 AND ALL AREAS BELOW THE TOP OF STREAM BANK WITH THE EXCEPTION OF THE STREAM BED
(BOTTOM) THAT ARE NOT OTHERWISE COVERED BY A ROCK BASED TREATMENT SHALL GET EROSION
CONTROL MATTING.

12.2. EROSION CONTROL MATTING INSTALLATION IS TO BE PER THE DETAIL(S) IN THE APPROVED PLAN.
MATTING IS TO BE INSTALLED ON A SMOOTH AND EVEN SURFACE AND KEYED IN BEHIND
RESTORATION STRUCTURES WHERE IT MEETS THEM AND IN AN ANCHOR TRENCH AT THE TOP OF
BANK.

12.3. AREAS WHERE PLANTINGS ARE MADE THROUGH THE MATTING ARE TO BE CAREFULLY CLOSED
AROUND THE PLANT AND SECURED WITH SOD STAPLES ON EACH SIDE OF THE PLANT.

13. RIP RAP TOE:
13.1. INSTALL RIP RAP TOE PROTECTION AT THE LOCATIONS SHOWN ON THE PLAN AND PER THE PLAN

DETAIL.
13.2. EXTEND PROTECTION TO THE FACE OF A LOG SILL, VANE, ROOT WAD, OR OTHER STRUCTURE WHERE

IT IS SHOWN TO MEET THEM ON THE PLAN. HAND PLACE ROCKS MEETING ADJACENT TREATMENT
TO FORM A MINIMAL GAP, USE LARGEST STONE SIZE AT JUNCTION AND CHINK WITH SMALLER
STONES.

14. STREAM BED RESTORATION:
14.1. IN AREAS OF RESTORATION TREATMENTS THE DISTURBED STREAMBED WILL BE RESTORED USING A

NATURAL COBBLE BOULDER MATRIX AS NOTED IN THE DETAILS FOR VARIED BOULDER COBBLE
ROCK SEQUENCE.

14.2. COBBLE WILL BE SET IN THE STREAM BED AS NOTED WITH THE SIZE VARYING AS THE STONES
APPROACH AND RECEDE FROM THE PROPOSED RESTORATION TREATMENT, I.E. SILL, VANE, POOL,
ETC.

14.3. EXCAVATE A MINIMUM OF 8" AND INSTALL STONE PER DETAIL.
15. IMBRICATE ROCK SEAT WALL

15.1. UPON COMPLETION OF RESTORATION WORK, INSTALL STONE SEAT WALL PER DETAIL.
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PLANTINGS

EROSION CONTROL
MATTING TIE BACK

INTO GRADE MIN. 12"
INSTALL 8" LANDSCAPE

STAPLES TO ANCHOR
MATTING IN PLACE

STREAM BED

UNDISTURBED SOIL

RE-DISTRIBUTED IN-SITU
SOIL WITH 30% CLEAN TOP
SOIL FOR A MINIMUM OF 6"
DEEP AT PLANTED SURFACE

DOUBLE LAYER OF COIR FIBER
FABRIC (SSM-IV MATTING)

TIED 12" BACK INTO GRADE
AT EACH END

R-3 STONE TOE PROTECTION HAND
CHINKED IN WITH SMALLER STONES

STREAM BED INVERT

MIN

MI
N

STONE PLACEMENT SET
BELOW SCOUR DEPTH

TITLE-1

5
12

RIP RAP TOE
TYPICAL SECTION                                     N.T.S.

MINIMUM THICKNESS = TO
2X THE MAXIMUM ROCK SIZE

LENGTH OF TOE PROTECTION IS THAT REQUIRED
TO REACH AN ELEVATION APPROXIMATELY 1FT
ABOVE NORMAL BASE FLOW LIMIT

TITLE-1

6
12

ROCK PACK
TYPICAL SECTION                                       N.T.S.

USE A SHARP, DISINFECTED, HAND PRUNING TOOL; DO NOT USE AN
EDGE OF A SHOVEL; CLEANLY CUT ROOTS AT A POINT WHERE THE
ROOT SYSTEMS IS LESS THAN 1" IN DIAMETER, ANYTHING GREATER
THAN 1" SHOULD BE INCLUDED IN ROCK PACK

ROCK PACK APPROPRIATE FOR TREES WHERE TRUNK SYSTEM IS STILL
STABLE; IF TREE IS LEANING OR TRUNK ROOTS SIGNIFICANLY EXPOSED,
CONTRACTOR SHOULD CHECK WITH OWNER / OWNER REPRESENTATIVE
IF TREE SHOULD BE FELLED

PACK STONES FROM BANK TO EDGE OF ROOTS; ROOTS SHOULD
NOT BE VISIBLE AND "PACKED" WITH STONES; STONE ANGLE TO
STREAM BED NOT TO EXCEED :

STONE USED IN PACK PERMITTED TO BE ANY NATURAL STONE SPECIFIED IN
PLAN SET.  STONE USED AT STREAM TO BE STONE PER STREAM TOE DETAIL

POOL

1. ROCK SEQUENCE STRUCTURES ARE DESIGNED FOR GRADE CONTROL WITH AN AVERAGE SLOPE OF 4:1
WITHIN CHANNEL. WOOD TIMBERS FOR SILL DROP STRUCTURES ARE INTEGRATED WITHIN SOME ROCK
SEQUENCES, SEE PLAN AND WOOD SILL NOTES FOR REFERENCE AS APPLICABLE.

2. EXCAVATION AND COBBLE AND/OR TIMBER SETTING TO MEET DESIGN ELEVATIONS ARE THE RESPONSIBILITY
OF THE CONTRACTOR.  IT IS STRONGLY RECOMMENDED THE CONTRACTOR MEASURE AND SURVEY THE
SEQUENCE AND TIMBER SILL AS APPLICABLE AT EVERY STAGE OF CONSTRUCTION TO ENSURE FINAL GRADES
ARE MET.  IF FINAL GRADES ARE NOT TO WITHIN 0.2' OF THE DESIGN ELEVATION, IT WILL BE AT THE
CONTRACTORS COST TO RE-SET AND RE-STABILIZE AT THE DIRECTION OF THE DESIGN TEAM.

3. EXCAVATE A MINIMUM OF 14" BELOW DESIGN ELEVATIONS TO SET MATERIALS.
4. FOR SIDE SLOPES GREATER THAN 2:1 ANCHOR WITH MIXED 12-24" ANGULAR AND ROUND STONE AND TAMP

COMPACT TO CHINK STONES IN PLACE.
5. SEE LEGEND DESCRIPTIONS FOR STONE SIZING AND SHAPE; NO RED, WHITE, LIMESTONE, SHALESTONE, OR

SANDSTONE TO BE USED.  MATERIALS LIST TO BE APPROVED IN WRITING BY OWNER / OWNER
REPRESENTATIVE.

6. ONCE STONE IS INSTALLED TO DESIGN ELEVATIONS BEGIN CHANNEL SETTING.  TO SET THE STONE IN PLACE
(WORKING IN 3 INCH LIFTS IF APPLICABLE) WASH IN EXISTING CHANNEL MATERIALS WITH SAND AT A 1:1
RATIO.  CONTINUE WASHING IN SUBSTRATE TO FILL POUR SPACE UNTIL THERE IS NO MATERIAL SETTLING.
WHEN THE CONSTRUCTION IS OPENED UP TO NATURAL STREAM FLOW, THE FLOW SHOULD BE ON THE
SURFACE OF THE NEW STREAM BED MATERIAL.  IF SUBSTANTIAL SUBSURFACE FLOW OCCURS AND/OR STONE
MIGRATES IMMEDIATELY AFTER CONSTRUCTION, CONSULT DESIGN ENGINEER.

7. INSTALL EROSION CONTROL MATTING ANCHORED BACK INTO GRADE AT BOTH THE TOP AND BOTTOM OF
BANK SLOPE PER E&S DETAILS. IN LOCATIONS OF ROCK TOE INSTALLATIONS OVERLAP, INTERLOCK AND
STAPLE COIR MATTING AND LANDSCAPE FABRIC.

8. INSTALL PLANTS PER LANDSCAPE PLAN

INSTALL COIR FIBER FABRIC (SSM-IV
MATTING) BETWEEN STONE AND SOIL
BACKFILL AND/OR WOOD TIMBER AND SOIL
BACKFILL SEE ADDITIONAL DETAILS
DEPENDING ON APPLICATION

SEE TOE PROTECTION
DETAIL WHERE SPECIFIED

TITLE-1
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VARIED BOULDER COBBLE ROCK SEQUENCE
TYPICAL PLAN & SECTION                          N.T.S.

A. TRANSITION COBBLE INTRODUCED INTO BED COBBLE.  PLACE TRANSITION COBBLE RANDOMLY AND
DECREASE DISTANCE BETWEEN STONES AS TRANSITION GETS CLOSER TO WOOD TIMBER SILL OR BOULDER
PATH ACROSS STREAM.

B. INSTALL TIMBER SILL PERPENDICULAR TO FLOW AND SET INTO GRADE AND SECURE WITH ANCHOR STONE;
SEE WOOD SILL DETAIL.  IF NO TIMBER SILL IS ILLUSTRATED SUBSTITUTE ANCHOR STONE FOR TIMER SILL
IN THE BELOW NOTES.

B.1. WOOD SHALL BE FULLY SUBMERGED BELOW BASE FLOW ELEVATION; SEE PLAN VIEW FOR ELEVATIONS.
B.2. AT CENTER OF CHANNEL CREATE DEPRESSION BELOW WOOD SILL SUCH THAT CENTER OF WOOD IS

SUSPENDED IN WATER AND FULLY ANCHORED TO GRADE AT BOTH ENDS.
B.3. PROPER INSTALLATION ACHIEVES AN OPEN WATER FISH SHELF BELOW TIMBER.
B.4. GRADUALLY INCREASE STREAM BED GRADE FROM B.3 UP TO CREATE POOL DEPRESSION WITHIN

SEQUENCE, SEE PLAN VIEW FOR ELEVATIONS.
B.5. INSTALL ANCHOR STONE SECURELY AT DOWNSTREAM END OF POOL DEPRESSION; ANCHOR STONE TO BE

SECURELY SET INTO GRADE WITH APPROXIMATELY 2/3 OF THE STONE HEIGHT BELOW THE STREAM BED.
B.6. CHINK TRANSITION COBBLE AND BED COBBLE IN GAPS BETWEEN ANCHOR STONE SO THAT A CHANNEL

SPANNING WIDTH OF MIXED BOULDER COBBLE IS AT DOWNSTREAM END OF POOL.
B.7. INTEGRATE WOOD TIMBERS RANDOMLY WITHIN ROCK SEQUENCE AS ILLUSTRATED IN PLAN VIEW.

ADDITIONAL WOOD TIMBERS INTEGRATED SHALL NOT PROTRUDE MORE THAN 1/3 INTO THE CHANNEL,
ONLY THE SILL LOG SHALL SPAN THE ENTIRE CHANNEL WIDTH.  ALL ADDITIONAL WOOD TIMBERS SHALL
FOLLOW LOG VANE DETAIL.

C. TRANSITION COBBLE INTRODUCED INTO BED COBBLE.  PLACE TRANSITION COBBLE RANDOMLY AND
INCREASE DISTANCE BETWEEN STONES AS TRANSITION MOVES AWAY FROM POOL ANCHOR STONE.

OPEN WATER POCKET BELOW
WOOD TIMBER / ANCHOR STONE
AT CENTER OF CHANNEL

WOOD SILL / ANCHOR STONE  SET AT OR
BELOW BASE FLOW WITH OPEN WATER

POCKET BELOW TIMBER / ANCHOR
STONE AT CENTER OF CHANNEL; SEE

WOOD TIMBER SILL DETAIL THIS SHEET

ADDITIONAL WOOD TIMBER
SET AT ANGLE TO DIVERT
FLOW BACK TO CHANNEL
CENTER; SEE LOG VANE DETAIL
THIS SHEET

INTEGRATE SALVAGED IN-SITU SOIL OR OWNER / OWNER'S
REPRESENTATIVE APPROVED IMPORTED SOIL INTO POCKETS FORMED BY
PACK STONES; WORK IN LEFTS FROM THE STREAM TOE UP TAMPING IN
SOIL AND PACK STONES; NOTE THE ROUNDED WOOD END OF OF
LANDSCAPE TOOLS IS OFTEN EFFECTIVE AT HAND TAMPING IN SMALL
SPACES BETWEEN STONES.

TITLE-1
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ROOT WAD
TYPICAL SECTION                                     N.T.S.

RE-DISTRIBUTED IN-SITU SOIL WITH
30% CLEAN TOP SOIL FOR A MINIMUM
OF 6" DEEP AT PLANTED SURFACE

PLANT WHIPS AND/OR TRANSPLANTED
EXISTING SHRUBS

ON SITE FELLED HARDWOOD
TREE SPECIES

RIP RAP TOE SEE DETAIL

FOOTER LOG

1. SELECT TREES TO FELL WITH OWNER AND/OR OWNER'S REPRESENTATIVE. SELECT HARDWOOD TIMBERS ~12"-14"
ROUND.  FOOTER AND BRACE LOGS SHOULD HAVE A DIAMETER EQUIVALENT TO THAT OF THE ROOT WAD.

2. IF USING TRENCH METHOD FOR INSTALLATION, SALVAGE EXISTING NATIVE SHRUBS FOR TRANSPLANT AFTER
INSTALLATION; TRIM CANOPY BY 1/3; LAY BURLAP OUT TO THE SIDE OF PLANT. DIG ROOT BALL AT CANOPY EDGE
AND DOWN A MINIMUM OF 2FT.  CAREFULLY DIG AROUND ALL SIDES TRIMMING ROOTS WHILE KEEPING SOIL
ROOT BALL INTACT.  LIFT PLANT OUT OF HOLE WHILE SUPPORTING BOTTOM SOIL / ROOT BALL.  SET ON BURLAP
AND SECURE BURLAP AROUND BALL. SET IN SHADED LOCATION AND KEEP MOIST FOR DURATION OF
CONSTRUCTION.

3. INSTALL RIP RAP TOE PER DETAIL.
4. INSTALL FOOTER LOG RUN PARALLEL TO BANK, INCORPORATE / PACK ROCK TOE TO SECURE FOOTER LOG.

FOOTER LOG SHOULD BE TRIMMED OF ALL SIDE BRANCHES PRIOR TO SETTING.
5. FOOTER LOGS SHOULD BE POSITIONED IN THE TRENCH BELOW THE STREAM INVERT SUCH THAT EACH UPSTREAM

LOG IS SHINGLED OVER ITS DOWNSTREAM NEIGHBOR.
6. POSITION ROOT WADS IN TRENCHES SUCH THAT THE ROOT MASS OF THE TRUNK SITS LEVEL WITH THE CUT END

OF THE STUMP. THE ROOT MASS SHOULD BE ORIENTED PERPENDICULARLY TO THE DIRECTION OF FLOW. AN
ANGLE OF 30 TO 60 DEGREES TO THE CHANNEL CENTER LINE IS USUALLY ADEQUATE. SUBSEQUENT ROOT WADS
SHOULD BE SPACED SUCH THAT THE BANK IS SHIELDED FROM FLOWS DEFLECTED BY ADJACENT UPSTREAM ROOT
WADS. NOTE AS AN ALTERNATIVE TO TRENCHING, WADS CAN BE INSERTED INTO BANK WITH APPROPRIATE
MACHINERY; CONSULT DESIGN TEAM FOR ANGLE PRIOR TO INSERTING, IF THIS IS THE PREFERRED CONTRACTOR
METHOD.

7. EXCAVATE GRADE AS NEEDED TO SET TREES WITH TRUNK RESTING ON FOOTER LOG AND ROOT WAD EXTENDING
TO STREAM BED.

8. PACK ROCK TOE IN GAPS BETWEEN WAD AND FOOTER LOG FOR SECURE SET UNDER BASE FLOW.
9. BACKFILL BANK; ONLY ROOT WAD SHOULD BE VISIBLE, TREE TRUNK SHOULD NOT BE VISIBLE.
10. RE-INSTALL TRANSPLANTED SHRUBS AND INCORPORATE LIVE STAKES / TREE WHIPS PER PLANTING PLAN.

1. SELECT TREES TO FELL WITH OWNER AND/OR OWNER'S REPRESENTATIVE. SELECT HARDWOOD TIMBERS ~8"-14" ROUND
2. ANGLE VANES 20 TO 30 DEGREES FROM THE UPSTREAM BANK. THE BANK-END OF THE VANE SHOULD BE AT THE BANKFULL

ELEVATION AND THE TIP OF THE VANE SHOULD BE PARTIALLY EMBEDDED IN THE STREAMBED SUCH THAT IT IS SUBMERGED EVEN
DURING LOW FLOWS. THE VANE SHOULD BE PLACED AT A VERTICAL ANGLE OF 3% TO 7%.

3. EXTEND VANES A MAXIMUM OF 1/3 OF THE CHANNEL WIDTH.
4. WHEN INSTALLING VANES, THE BANK END OF THE STRUCTURE SHOULD BE FIRMLY ANCHORED A MINIMUM OF 5 TO 6 FEET INTO

THE SLOPE.
5. POSITION ANCHOR BOULDERS ON THE DOWNSTREAM FACE OF THE VANES TO PROVIDE FURTHER STABILITY.
6. NO WIRES, REBAR, OR OTHER NON ORGANIC MATERIAL TO BE USED TO SECURE LOGS. UTILIZE COIR FABRIC, TAMPED COBBLE

AND SAND MIXTURE, AND ANCHOR BOULDERS TO SECURE VANES IN PLACE.
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LOG VANE

VARIED BOULDER COBBLE ROCK SEQUENCE NOTES

NORMAL BASE FLOW

BANK TREATMENT

ABOVE TOE VARIES

STREAM BED

BASE FLOW

2v
- 3

v

1h

STREAM
 TOE

TOP OF BANK

TOP OF BANK

STREAM
 TOE

FLOW

FLOWFLOW

PLAN VIEW

PROFILE VIEW MATERIAL LEGEND

TRANSITION COBBLE 6"-18" TABULAR OR
SUB-ANGULAR STONE RANDOMLY SET

ANCHOR STONE 18"-36" NATURAL ROCK
STRATEGICALLY SET TO ANCHOR WOOD
TIMBERS AND GRADE

BED COBBLE MINIMUM 8" THICK LAYER OF
4"-6" MIXED ANGULAR AND ROUND STONES;
ANY ONE STONE TYPE MAX 40% OF MIX

HARDWOOD SALVAGED TIMBERS
USE SITE FOUND ASH TREES ~6"-8" ROUND

ROOT WAD NOTES

LOG VANE NOTES

CUT POINT ON END IF INSERTING
LOG INTO BANK

~
1 

FT

A

B

C

ANCHOR BOULDER

TITLE-1
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WOOD TIMBER SILL
TYPICAL SECTION AND PLAN                     N.T.S.

OPEN WATER POCKET / FISH SHELF

ANCHOR FABRIC FULLY
UNDER FOOTER LOG

DOUBLE LAYER COIR FABRIC (SSM-IV MATTING),
ANCHOR BACK INTO GRADE A MIN. OF 1.5'

ANCHOR INTO GRADE; SEE
PLAN VIEW FOR ELEVATIONS

FOR CONSTRUCTION OF WOOD  SILLS THE
TIMBER MUST BE PLACED PERPENDICULAR
TO THE STREAM FLOW; DO NOT ANGLE
STRUCTURE TO MEANDERS IN STREAM BANK

~
1 

FT

IF INSERTING INTO BANK, CUT BRANCHES
FLUSH TO TRUNK

LENGTH OF TOE PROTECTION IS THAT REQUIRED
TO REACH AN ELEVATION APPROXIMATELY 1FT
ABOVE NORMAL BASE FLOW LIMIT

NORMAL BASE FLOW
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BOTTOM/TERMINAL ANCHOR TRENCH (MATTING)
TYPICAL SECTION                                     N.T.S.

12 IN

6 IN

DOW
N SLOPE

12 IN

ANCHOR TRENCH NOTES:
1. SECURE AT 1 FT INTERVALS
2. BACKFILL ENTIRE TRENCH TO SURFACE AND COMPACT SOIL ABOVE

ANCHORS PRIOR TO COVERING TRENCH WITH MATTING.

NOTES:
1. EROSION CONTROL BLANKET/MAT SHALL BE

PER THE NOTES AND CALL OUTS ON THE PLAN
SHEETS.

 - FOR BANK STABILIZATION AREA USE
ROLANKA BIOD-MAT 60

OR APPROVED EQUAL
 - FOR HYBRID STONE DAM USE ROLANKA

BIOD-OCF 30 OR
 APPROVED EQUAL

2. UTILIZE CORRECT ANCHOR PATTERN  FOR
SLOPE GRADIENT

3. SEED PREPARED SLOPE ACCORDING TO
PLANTING PLAN AND/OR NOTES.

4. AVOID ANY TRAFFIC OVER MATERIAL.
5. USE SHOVELS, RAKES, OR BROOMS FOR FINE

GRADING AND FINISHING.
6. APPLY SECOND SEEDING AND MULCH (WHEN

SPECIFIED) OVER MATTING.
7. MULTIPLE STAPLE TYPES SHOWN, SEE ANCHOR

PATTERN DETAIL AND ANCHOR NOTES.
8. DETAIL ADAPTED FROM SYNTHETIC

INDUSTRIES, INC.

PRODUCT MAY BE UNROLLED UP OR
DOWNSLOPE (UPSLOPE SHOWN HERE)

ANCHORS

TOE OF SLOPE AND/OR BOTTOM OF
INSTALLATION

BOTTOM OF STREAM/CHANNEL

6"

12"

6 IN

4 IN

4 IN

18"

TITLE-1
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MATTING
TYPICAL SECTION                                     N.T.S.

UPPER/INITIAL ANCHOR TRENCH, 12"D X 6"W TRENCH
WITH 18" OVERLAPPING FLAP, MIN 24" UPSLOPE OF TOP
OF SLOPE, SECURE MATTING WITHIN 6" OF EITHRE SIDE
OF TOP OF SLOPE, 18" O.C.

REMOVE MINOR DEFORMITIES IN SLOPE
SURFACE, WHEN PLACED OVER NON-GRADED

SLOPES PROVIDE ADDITIONAL STAPLES AS
REQUIRED FOR MATTING TO CONFORM TO

THE SHAPE OF SLOPE IRREGULARITIES AND
PROVIDE FOR CONTINUOUS CONTACT
BETWEEN MATTING AND UNDERLYING

SURFACE. PLACE ADDITIONAL STAPLES AS
REQUIRED AROUND MATTING OPENINGS FOR

VEGETATION TO SECURE MATTING. LOOSE
EDGES, FLAPS, ETC. ARE NOT PERMITTED.

ANCHORS ALONG OVERLAP 12" O.C., SEE
INTERMITTANT ANCHOR TRENCH DETAIL FOR
JOINTS IN SLOPES >3H:1V AND/OR WATERWAYS

EROSION CONTROL BLANKET/MATTING

BOTTOM ANCHOR TRENCH FOR SLOPES ENDING AT EXISTING OR GRADED SURFACES WITH
SLOPES LESS THAN OR EQUAL TO 4H:1V, ANCHORS 12" O.C., FOR BOTTOM TRENCHES AT

WATER CARRYING SWALES/CHANNELS, USE A 12"D X 12"W TRENCH. PROVIDE ADDITIONAL
STAPLES 18" O.C. AT TOE OF SLOPE TO SECURE MATTING AT GRADE TRANSITION POINT(S).

REMOVE OVERHANGING VEGETATION/SOIL AT TOP
OF NON-GRADED SLOPES FOR EVEN CONTACT OF
MATTING AND UNDERLYING SURFACES

6 IN

6 IN

DOWN SLOPE

ANCHOR TRENCH NOTES:
1. PROVIDE AT 10' O.C. ACROSS

CHANNELS >20% LONGITUDINAL
SLOPE, 20' ACROSS CHANNELS <20%.

2. PROVIDE AT 12' O.C. ON GRADED
SLOPES EQUAL TO OR GREATER
THAN 3H:1V.

3. PROVIDE AT 8' O.C. OR MID-SLOPE
ON SIDE SLOPES OF GRADED
CHANNELS/DITCHES WITH SLOPE
LENGTHS 8'.

4. SECURE AT 1 FT INTERVALS ALONG
BOTTOM AND TOP OF CHECK SLOT.

5. BACKFILL ENTIRE TRENCH TO
SURFACE AND COMPACT SOIL ABOVE
ANCHORS PRIOR TO COVERING
TRENCH WITH MATTING.

TITLE-1

4
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INTERMITTENT CHECK SLOT (MATTING)
TYPICAL SECTION                                     N.T.S.

NOT TO SCALE
1
13

STABILIZATION MATTING - SLOPE
STAPLE PATTERNS

NOT TO SCALE
6
13

STABILIZATION MATTING - CHANNEL
NOT TO SCALE

6
13

STABILIZATION MATTING - CHANNEL
NOT TO SCALE

6
13

STABILIZATION MATTING - CHANNEL

TO BE USED IN ROADSIDE SWALE AND STREAM CHANNEL

TO BE USED IN ROADSIDE SWALE AND STREAM CHANNEL

TO BE USED IN ANY RE-GRADED AREAS NOT SUBJECT TO CONCENTRATED FLOW, I.E. CHANNEL OR SWALE

TO BE USED IN ANY RE-GRADED AREAS NOT SUBJECT TO CONCENTRATED FLOW, I.E. CHANNEL OR SWALE

NOT TO SCALE
5
13

BOULDER PATH

INFORMAL BOULDER PATH
1. SEE CONSTRUCTION NOTE 5 SHEET 9.
2. THIS PATH IS TO BE A NATURALISTIC INFORMAL STEPPING STONE PATH AND NOT A SOLID STRUCTURE.
3. IMAGE ABOVE IS OF A NATURAL CREEK SYSTEM TO ILLUSTRATE DESIGN INTENT DESCRIBED IN NOTE 5 SHEET 9.
4. PER CIRCLE ON IMAGE, BOULDERS ARE TO BE RANDOMLY SET IN A LOOSE PATH FORMATION; NOTE ROCKS IN IMAGE FORM A NEAR CONTINUOUS CONNECTION

BETWEEN THE STREAM BANKS.
5. IN THIS IMAGE SOME STONES ARE UNDER WATER.
6. BOULDERS ARE TO BE PARTIALLY BURIED AND PARTIALLY VISIBLE ABOVE LOW FLOW CONDITIONS.  IF WORKING DURING HIGHER FLOW CONDITIONS CONTACT

OWNER / OWNER'S REPRESENTATIVE FOR STONE SURFACE TO BE VISIBLE ABOVE WATER SURFACE.
7. PER ARROW ON IMAGE BOULDERS ARE TO CONTINUE UP BANK AND STOP APPROXIMATELY IN AREA ILLUSTRATED ON PLAN.
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LIVE STAKE PLANTED BUDS / BRANCHES FACING UP

AUGER HOLE

LIVE STAKES TO BE PLANTED IN WATER
ZONES WITH ROOT END SHEARED AT ANGLE

LIVE STAKE BLUNT TOP END; 1/2" TO 1-1/2"
DIAMETER STAKE

A MINIMUM OF 6" OF STAKE TO BE
VISIBLE ABOVE GRADE WITH A
MINIMUM OF 2' BELOW GRADE

AUGER HOLES / LIVE STAKE PLANTINGS TO BE
INSTALLED PERPENDICULAR TO GROUND SURFACE;

SAME INSTALLATION NOTES AS DETAIL ABOVE

HYDRIC SOIL ZONE

TITLE-1

1
14

LIVE STAKE PLANTING
TYPICAL SECTION                                     N.T.S.

STREAM BANK SLOPED SURFACE

STREAM BANK SLOPED SURFACE

HYDRIC SOIL ZONE

2' - 3' SPACING 90 STAKES INSTALLED 90° TO
SLOPED BANK

TITLE-1

2
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TREE / SHRUB / HERB PLANTING ON SLOPE
TYPICAL SECTION                                     N.T.S.

TREE/SHRUB/HERB - REMOVE BROKEN BRANCHES

ROOT BALL; CONTAINER STOCK: CUT PLASTIC POTS
AWAY FROM PLANT;  DO NOT PULL PLANT OUT OF
POT; B&B STOCK: REMOVE TIES AND PULL  TOP
THIRD AWAY ONCE PLANT IS PLACED IN HOLE; HERB
STOCK: REMOVE PLANT FROM TRAY BY PINCHING
TRAY BOTTOM, DO NOT PULL PLANT

FIRMLY COMPACTED SAUCER BERM ON DOWN-SLOPE
SIDE (USE TOPSOIL AS NEEDED); ANGLE OF REPOSE
VARIES WITH STEEPNESS OF SLOPE AND SOIL TYPE

LIGHTLY TAMP SOIL AROUND ROOT BALL IN ~6"
LIFTS TO BRACE TREE/SHRUB/HERB; PLANT
DIRECTLY IN STABILIZATION MATTING (IF
APPLICABLE) DO NOT OVER COMPACT; WHEN THE
PLANTING HOLE HAS BEEN BACKFILLED, LIGHTLY
POUR WATER AROUND THE ROOT BALL TO SETTLE
THE SOIL; DO NOT WASH OUT

EXISTING SOIL

ORIGINAL SLOPE SHOULD PASS THROUGH
THE POINT WHERE THE TRUNK MEETS
SUBSTATE/SOIL

SLOPE SIDES OF LOOSENED SOIL

BOTTOM OF ROOT BALL RESTS ON
EXISTING OR TAMPED SOIL

ADD ORGANIC FERTILIZER; SIZE OF
HOLE DEPENDENT ON SIZE OF PLANT,
HOLE TO BE 1.5X POT DIAMETER

LANDSCAPE PLUG

ROOT BALL; DO NOT BURY CROWN

LIGHTLY COMPACTED BACKFILL

EXISTING SOIL

ROOT MASS TO BE DIPPED IN WATER
ABSORBING GEL PRIOR TO PLANTING

TITLE-1
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PLUG SIZE PLANTING
TYPICAL SECTION                                     N.T.S.

2X POT DIAM. MIN.

TITLE-1
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TREE / SHRUB / HERB PLANTING
TYPICAL SECTION                                     N.T.S.

TREE/SHRUB/HERB - REMOVE
BROKEN BRANCHES

ROOT BALL; CONTAINER STOCK: CUT PLASTIC POTS
AWAY FROM PLANT;  DO NOT PULL PLANT OUT OF
POT; B&B STOCK: REMOVE TIES AND PULL  TOP
THIRD AWAY ONCE PLANT IS PLACED IN HOLE; HERB
STOCK: REMOVE PLANT FROM TRAY BY PINCHING
TRAY BOTTOM, DO NOT PULL PLANT

FIRMLY COMPACTED SAUCER BERM ABOVE ROOT
BALL SURFACE (USE TOPSOIL AS NEEDED)

2X POT DIAM. MIN.

EXISTING SOIL

LIGHTLY TAMP SOIL AROUND ROOT BALL IN ~6"
LIFTS TO BRACE TREE/SHRUB/HERB; PLANT
DIRECTLY IN STABILIZATION MATTING (IF
APPLICABLE) DO NOT OVER COMPACT; WHEN THE
PLANTING HOLE HAS BEEN BACKFILLED, LIGHTLY
POUR WATER AROUND THE ROOT BALL TO SETTLE
THE SOIL; DO NOT WASH OUT

FINISHED GRADE

SLOPE SIDES OF LOOSENED SOIL

BOTTOM OF ROOT BALL RESTS ON
EXISTING OR TAMPED SOIL

ADD ORGANIC FERTILIZER; SIZE OF
HOLE DEPENDENT ON SIZE OF
PLANT, HOLE TO BE 1.5X POT
DIAMETER

COIR MAT 700
TO TOP OF BANK, ANCHOR TRENCH AT
TOP OF BANK, STAPLE 12" O.C.

ANCHOR COIR MAT IN SLOT CREATED WITH
SQUARE SHOVEL, STAPLE INTO SLOT

PLUGS AND SEED PER PLANTING PLAN

PLANT SHRUBS A MINIMUM OF 3' AND TREES
A MINIMUM OF 5' FROM TOP OF BANK'

PLACE COIR MAT 700 FIRST, THEN SEPARATE
AND INSTALL PLUG THROUGH MATTING,

CLOSE MATTING OVER PLUG AND PLACE A
SOD STAPLE(S) ACROSS PLUG & MAT

TITLE-1
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PLUGS & CONTAINERS WITH MATTING
TYPICAL SECTION                                     N.T.S.

NORTH AMERICAN GREEN S150
SYNTHETIC INDUSTRIES LANDLOK S2
ECS-2 (DOUBLE STRAW)
NORTH AMERICAN GREEN S150BN
ECS-2B (ACCELERATED DOUBLE STRAW)

SSM-II

NORTH AMERICAN GREEN SC150
SYNTHETIC INDUSTRIES LANDLOK CS2
ECSC-2 (DOUBLE STRAW/COCONUT)

SSM-III

NOTE:
FOR THIS SITE, ALL EXPOSED CHANNEL AND SLOPE MATTING SHALL BE BIODEGRADABLE.

NOT TO SCALE
6
14

STABILIZATION MATTING
SELECTION TABLE

100% STRAW (0.55 LBS/YD²)
2 LAYERS OF PHOTODEGRADABLE POLYPROPYLENE NETTING
DEGRADABLE THREAD
BIODEGRADABLE:  100% STRAW
2 LAYERS OF ORGANIC JUTE NETTING
BIODEGRADABLE THREAD

70% STRAW (0.39 LBS/YD²)/30% COCONUT (0.16 LBS/YD²)
TOP LAYER OF UV-STABILIZED NETTING
BOTTOM LAYER OF PHOTODEGRADABLE POLYPROPYLENE
NETTING
DEGRADABLE THREAD
BIODEGRADABLE:  70% STRAW (0.39 LBS/YD²)/30% COCONUT
(0.16 LBS/YD²)
2 LAYERS OF ORGANIC JUTE NETTING
BIODEGRADABLE THREAD

BIODEGRADABLE:  100% COCONUT (0.55 LBS/YD²)
TWO LAYERS OF ORGANIC JUTE NETTING
BIODEGRADABLE THREAD

100% POLYPROPYLENE FIBER (0.65 LBS/YD²)
TWO LAYERS OF POLYPROPYLENE NETTING
UV-STABILIZED POLYPROPYLENE THREAD

STABILIZATION MATTING SELECTION TABLE
CRITERIA/

APPLICATION TYPE EXAMPLE PRODUCTS

3:1 OR FLATTER/
SLOPE STABILIZATION

2:1 OR FLATTER/
SLOPE STABILIZATION

1.5:1 OR FLATTER/
SLOPE STABILIZATION

1:1 OR FLATTER/SLOPE
STABILIZATION

MATERIALS

100% STRAW (0.55 LBS/YD²)
2 LAYERS OF PHOTODEGRADABLE POLYPROPYLENE NETTING
DEGRADABLE THREAD
BIODEGRADABLE:  100% STRAW
2 LAYERS OF ORGANIC JUTE NETTING
BIODEGRADABLE THREAD

SSM-II

NORTH AMERICAN GREEN S150
SYNTHETIC INDUSTRIES LANDLOK S2
ECS-2 (DOUBLE STRAW)
NORTH AMERICAN GREEN S150BN
ECS-2B (ACCELERATED DOUBLE STRAW)

NORTH AMERICAN GREEN SC150BN
ECSC-2B (BIODEGRADABLE DOUBLE STRAW/COCONUT)

NORTH AMERICAN GREEN C125
SYNTHETIC INDUSTRIES LANDLOK C2
ECC-2 (DOUBLE COCONUT)

NORTH AMERICAN GREEN C125BN
ECC-2B (BIODEGRADABLE DOUBLE COCONUT)

SSM-IV

TRM-I

LANDLOK TRM 450 (NON-VEGETATED)
NORTH AMERICAN GREEN P300 (NON-VEGETATED)
CONTECH C-45 (NON-VEGETATED)
ECP-2 (POLYPROPYLENE TURF REINFORCEMENT MAT)

STEEPER THAN 1:1/
SLOPE STABILIZATION

≤ 1.55 PSF/
TEMPORARY CHANNEL

LINING

≤ 1.65 PSF/
TEMPORARY CHANNEL

LINING

≤ 1.80 PSF/
TEMPORARY CHANNEL

LINING

≤ 2.0 PSF/
TEMPORARY CHANNEL

LINING

≤ 2 PSF/
PERMANENT CHANNEL

LINING

TRM-IV

6 PSF - 8 PSF AND >1500
LBS TENSILE STRENGTH
(MACHINE DIRECTION)/
PERMANENT CHANNEL

LINING

100% POLYPROPYLENE FIBER (0.84 LBS/YD²)
POLYPROPYLENE MONOFILAMENT YARNS
WOVEN INTO PYRAMID-LIKE PROJECTIONS

PYRAMAT HIGH PERFORMANCE TRM (VEGETATED)
COLBOND ENKAMAT S-20 (VEGETATED)

TRM-II
MIRAFI MIRAMAT TM8 (VEGETATED)
LANDLOK TRM 1060 & 1061B (VEGETATED)
CONTECH C-60 (VEGETATED)
LANDLOK TRM 450 (VEGETATED)
PYRAMAT (NON-VEGETATED)
NORTH AMERICAN GREEN P550 (VEGETATED)

TRM-III

NORTH AMERICAN GREEN P300 & P550 (VEGETATED)
COLBOND ENKAMAT 7010 & 7020 (VEGETATED)
LANDLOK 300 (VEGETATED)

6 PSF - 8 PSF AND <1500
LBS TENSILE STRENGTH
(MACHINE DIRECTION)/
PERMANENT CHANNEL

LINING

100% POLYPROPYLENE FIBER (0.88 LBS/YD²)
TWO LAYERS OF POLYPROPYLENE NETTING
UV-STABILIZED POLYPROPYLENE THREAD

100% POLYPROPYLENE FIBER MATRIX (0.50 LBS/YD²)
3-DIMENSIONAL MATTING STRUCTURE

12 MONTHS

12 MONTHS

12-24 MONTHS

12-36 MONTHS

100% COCONUT (0.55 LBS/YD²)
TWO LAYERS OF UV-STABILIZED POLYPROPYLENE NETTING
UV-STABILIZED POLYPROPYLENE THREAD

2.1 PSF - 5.9 PSF/
PERMANENT CHANNEL

LINING

4v
- 6

v
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IMBRICATED RIP RAP WALL
TYPICAL SECTION                                     N.T.S.

EROSION CONTROL
MATTING; TIE 12" BACK

INTO GRADE
RE-DISTRIBUTED IN-SOIL
WITH 6" MIN. CLEAN TOP

SOIL AT PLANTED SURFACE

EROSION CONTROL MATTING
TO TIE IN 12" DOWN FROM

FIRST BOULDER
#57 DRAINAGE STONE

(3" MIN.)

FOOTER BOULDER SET MIN.
3FT BELOW GRADE

NON-WOVEN FILTER
FABRIC TIED 12" BACK

INTO GRADE AT EACH END

UNDISTURBED SOIL

1h

BATTER ANGLE

IMBRICATED  STONE; MIN
WIDTH = 1/3 THE VERTICAL

HEIGHT OF  WALL

PLANTINGS / TURF SEED
SEE LANDSCAPE PLAN
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TO BE INSTALLED IN AREAS ALONG STREAM
COURSE AND SWALE PER PLAN.  IN AREAS ALONG
STREAM COURSE PLANT PLUGS ARE TO BE
INSTALLED IN ADDITION TO SEED.

DO NOT PLANT PLUGS WITH EXISTING TREE DRIP
LINES / WITHIN SAP IF THERE ARE HEAVY SURFACE
ROOTS. CONSULT DESIGN TEAM AS NEEDED TO
CONFIRM LOCATIONS OF PLUGS UNDER EXISTING
TREES.

PLUG PLANTS
INSTALL A MAX. OF 15" O.C. IN A RANDOM
PATTERN.
NO ONE SPECIES WILL COMPRISE MORE THAN 30%
OF MIX. SELECT SPECIES INCLUDE:
AGERATINA ALTISSIMA - WHITE SNAKE ROOT
PACKERA AUREA - GOLDEN RAGWORT
SOLIDAGO FLEXICAULIS - ZIGZAG GOLDENROD
POLYSTICHUM ACROSTICHOIDES - CHRISTMAS FERN
ONOCLEA SENSIBILIS - SENSITIVE FERN
CHELONE GLABRA - TURTLEHEAD
IRIS VERSICOLOR - BLUE FLAG IRIS
CAREX LURIDA - SHALLOW SEDGE
CAREX AMPHIBOLA - GRAY SEDGE
CONOCLINIUM COELESTINUM - BLUE MIST FLOWER

INSTALL WITH ERNST SEED
ANNUAL WILDFLOWER MIX
10-12 LBS/ACRE

INSTALL UNDER / THROUGH
SSM-IV MATTING; PER DETAIL
6-14

LAWN SEED; DETAIL
1-8 MIX NO. 4

SAP: SENSITIVE AREA
PROTECTION

PINELANDS NURSERY
LOW-GROW MIX DRY SITES

PINELANDS NURSERY
LOW-GROW MIX WET SITES

INSTALL UNDER SSM-II
MATTING; PER DETAIL 6-14

AT THE START OF THE
PROJECT THE ROOT ZONE
AROUND ALL TREES TO
REMAIN WAS PROTECTED
WITH SAP.  THESE AREAS ARE
CURRENTLY TURF AND WILL
BE TRANSITIONED TO NATIVE
MEADOW IN THIS PHASE OF
THE PROJECT IN THE AREAS
NOTED ON THE PLAN.

ALL WORK WITHIN THESE
AREAS IS TO BE BY HAND, NO
MACHINES ALLOWED WITHIN
CANOPY AREAS OF EXISTING
TREES;

KILL TURF GRASS AS NEEDED;
LIGHTLY SCARIFY THE
SURFACE WITH A HAND RAKE;
INSTALL A 1"-2" LAYER OF
TOPSOIL; BEGIN AT THE ROOT
FLARE  (~1'-2' OUT FROM THE
TRUNK) AND FEATHER
TOPSOIL OUT; NO SOIL
SHOULD ABUT THE TRUNK OF
THE TREE; INSTALL SEED PER
SEED NOTES.

TAKE CARE WHEN WORKING AROUND UNDISTURBED STREAM BANKS. MATTING MAY BE PINNED DOWN THE BANK FACE TO AVOID EXCAVATION INTO ERODED AREAS.  IF
UNSURE CONSULT DESIGN TEAM.  BANK FAILURE REPAIRS AT THE TIME OF PLANTING WILL BE COMPLETED AT THE CONTRACTOR'S EXPENSE TO THE SATISFACTION OF THE
OWNER / NEW CASTLE CONSERVATION DISTRICT.

PLANTINGS PER PLAN
CALL-OUTS
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