Grange Engineering LLC

New Gloucester, Maine
Grange.Engineering. Me@gmail.com
207 712 6990

George Thebarge
Deer Creek Crossing
Final Approval Application- Comment Response

December 7, 2022

Town of Durham Planning Board,

In response to the peer reviews second round of comments, I have prepared the following
letter and supporting documentation.

Thanks,

Charlie Burnham, P.E.

Project Engineer
Attachments:

A — DEP NRPA Permit
B — Plan Set



The plan view on sheet C-200 has the stream crossing culvert called out as 48”, revise
the size.

Note changed to say the 60” arch.

Sheet C-305 shows the stream crossing. We recommend that the detail be improved to
show the size of the culvert footers and the top and bottom elevations of the footers. It is
not clear if the cross section on this sheet is drawn to scale, (no scale provided). It is not
clear what the effective cross-section of the new culvert will be as it appears that the top
of the arch is set just about at the top of the existing stream banks, which may not be the
intent. The culvert that is drawn in the section appears to be a metal “box” culvert shape
rather than an “arch” shape. We have concerns that if more detail is not provided, it will
be confusing at the time of construction on how to construct this culvert. The notes on
this sheet could be confusing because they appear to be generic notes from the USACE
General Permit. For example, notes 2.a, 2.b, and 5.2 do not apply to the arch-type culvert
that is being installed for this project.

The details have been updated. The culvert could be boxed or arched as long as it spans
60”.

Sheet C-200 calls out invert-in and invert-out elevations for the culvert, however, since
the structure is an open bottom arch, the inverts will be the natural inverts of the stream
channel.

Inverts have been removed.

The response to prior comment #31 states that General Note 4 on Sheet C-101 has been
removed. General Note 4 still indicates that if side setbacks are cleared during the
grading of the lots or road, the same number of trees that were removed will be
replanted. Our question remains. How will the number of trees that are removed during
construction be quantified so the correct number can be replanted. It would be more
appropriate to restrict tree cutting in the side setbacks.

Note #4 has been removed this time.
Provide a rip rap spillway detail for the ponds.
A note has been added specifying the spillway details on C-303.

Response #14 states that separating the roadway runoff from the total runoff would not
affect the peak flows. We still recommend that the ditch flows and capacities should be
checked as noted in the original comment to verify the stability of the roadside ditches.
We also recommend revising the HydroCAD stormwater calcs and culvert capacity calcs
to account for the impervious runoff. We performed a quick check of the peak runoff
from the roadway, (pavement and ditch), from the southerly side of the road from
approximately Station 9+00 to 16+00. The calculated peak flows were 0.12 cfs for the 2
yr. storm, 0.43 cfs for the 10 yr. storm and 0.74 cfs for the 25 yr. storm at the cross
culvert to the underdrained soil filter, which are close to your calculated peak flows from
the entire site. As stated in the original comment, combining the roadway runoff with the
large wooded HSG A areas artificially suppresses the peak flows from the roadway.
Additionally, the ditch flows may collect runoff from the developed lots as well.



10.

11.

12,

13.

It is our opinion that the stormwater model as provided took an extremely conservative
approach. Subcatchment lines were drawn along the edge of streams and the actual
area draining to the Point of Analysis is so large that any changes to our site would
have been negligible. We chose to analyze smaller areas and provide treatment in
accordance with the sizing standards set forth by the DEP. Each Subcatchment was
drawn in accordance with what areas are draining to our points of interest. It is our
opinion that despite the difference in smaller storms, the 25-year storm as modeled had
a greater peak runoff than the 0.74 mentioned above. Therefore, it is our opinion that
the model provides appropriate stormwater quality and quantity treatment.

As noted previously, the subdivision plan shall be stamped by the surveyor and the
engineer.

The recorded plan will be hand stamped by the engineer and surveyor.

As noted previously the transformer easements shall be added to the subdivision plan.
A note was added to the Subdivision Plat requiring that all transformers and public
utilities be located inside the ROW. Utilities shown are for permitting purposes only. It
is our understanding/experience that CMP will locate the transformers wherever they
want them inside the ROW.

The use of erosion control blankets for slopes greater than 15% is recommended by the
MDEP Maine Erosion and Sediment Control Best Management Practices manual for
Designers and Engineers. An erosion control blanket shall be specified for slopes greater
than 15% rather than the 3:1 proposed in your response.

Note has been updated.

As noted previously, Route 9 should be labelled on sheets C101, C102, C200.

“Hallowell Road” has been added to each plan.

Show the stream setbacks on plan sheet C303.

Stream setbacks have been added to C-303.

Response #44 states that an NRPA permit application has been submitted. It does not
appear that the impact to the stream by the underdrained soil filter has been included in
the NRPA application as an impact adjacent to a protected natural resource. The
application shall be revised to include the underdrained soil filter impact within the
stream setback.

NRPA application has been revised and a copy of the application is attached.

The loam and seed on the sloped banks of the underdrained soil filter shall be called out
on Detail Sheet C303. A reference to the seeding plan in the erosion control notes should

be added to the underdrained soil filter detail for seeding of the soil media.

C-303 has been updated.



14.

15.

16.

17.

Response #77 noted that a reference to the Town’s Dry Hydrant Standard is on Sheet C-
302. A reference to the standards was not found.

A note has been added to the C-302 requiring Fire Chief signoff on all Dry Hydrant
materials/equipment prior to installation.

The comment to supply a typical house lot erosion control plan was not addressed in the
response letter.

A page from the Maine DEP contractor’s manual has been included which shows a
typical house lot erosion control plan.

A MaineDOT entrance permit is pending. The permit shall be submitted to the Town
upon receipt.

Still pending.

A ditch is required on the right side of the road from approximately 15+00 to 18+00 to
direct uphill drainage including potential lots from draining into the road.

Spot grades have been added to show that there is depression along the northside of the
road.
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DEPARTMENT OF ENVIRONMENTAL PROTECTION

PERMIT BY RULE NOTIFICATION FORM
(For use with DEP Regulation, Natural Resources Protection Act - Permit by Rule Standards, Chapter 305)

APPLICANT INFORMATION (Owner) AGENT INFORMATION (If Applying on Behalf of Owner)
Name: Jack Doughty Name: Charles Burnham
Mailing Address: | 231 Flying Point Road Mailing Address: | 241 Rowe Station Road
Mailing Address: Mailing Address:
Town/State/Zip: Freeport, Maine, 04032 Town/State/Zip: New Gloucester, Maine, 04260
Daytime Phone #: | (207) 809-9976 Ext: Daytime Phone #: | (207) 712-6990 Ext:
Email Address: jacktdoughty@gmail.com Email Address: grange.engineering.me@gmail.com
PROJECT INFORMATION
Part of a larger d Yes After the Fact? | O Yes Project involves work below | O Yes Name of Dyer Brook
project? (check 1): d No (check 1): d No mean low water? (check 1): | & No waterbody:
Project Town: Durham Zg\évr”esEsTa” townplanner@durhammaine.gov hN/I:rI; Sgg Lot |Map 7 Lot 32A
T 13-Lot cluster subdivision. Site has been used for logging and there is an existing stream crossing just down stream
D”e >roject from the proposed crossing.
escription:
Project Location & |From portland take exit 22 in Freeport. Travel North on 136. Next left onto route 9 south. Existing dirt road on the
Brief Directions right just after the elementary school.
to Site:

PERMIT BY RULE (PBR) SECTIONS (Check at least one): | am filing notice of my intent to carry out work that meets the require-
ments for Permit-by-Rule (PBR) under DEP Rules, Chapter 305. | and my agent(s), if any, have read and will comply with all of the
standards in the Sections checked below.

4 sec. (2) Act. Adj. to Prot. Natural Res. Q sec. (9) Utility Crossing O sec. (16) Coastal Sand Dune Projects

4 sec. (3) Intake Pipes 4 sec. (10) Stream Crossing 1 sec. (17) Transfer/Permit Extension

Q sec. (4) Replacement of Structures 4 sec. (11) State Transportation Facilities O sec. (18) Maintenance Dredging

O sec. (6) Movement of Rocks or Veg. O sec. (12) Restoration of Natural Areas U sec. (19) Act. Near SVP Habitat

O sec. (7) Outfall Pipes 4 sec. (13) F&W Creat./Water Qual. Improv. O sec. (20) Act. Near Waterfowl/Bird Habitat
[ sec. (8) Shoreline Stabilization 1 sec. (15) Public Boat Ramps

NOTE: Municipal permits also may be required. Contact your local code enforcement office for information. Federal permits may be required
for stream crossings and for projects involving wetland fill. Contact the Army Corps of Engineers at the Maine Project Office for information.

NOTIFICATION FORMS CANNOT BE ACCEPTED WITHOUT THE NECESSARY ATTACHMENTS AND FEE

W Attach all required submissions for the PBR Section(s) checked above. The required submissions for each PBR Section
are outlined in Chapter 305 and may differ depending on the Section you are submitting under.

Attach a location map that clearly identifies the site (U.S.G.S. topo map, Maine Atlas & Gazetteer, or similar).

O Attach Proof of Legal Name if applicant is a corporation, LLC, or other legal entity. Provide a copy of Secretary of State’s
registration information (available at http://icrs.informe.org/nei-sos-icrs/ICRS?MainPage=x). Individuals and municipalities
are not required to provide any proof of identity.

FEE: Pay by credit card at the Payment Portal. The Permit-by-Rule fee may be found here https://www.maine.gov/dep/feeschedule.pdf
and is currently $266.

Attach payment confirmation from the Payment Portal when filing this notification form.

Signature & Certification:
¢ | authorize staff of the Departments of Environmental Protection, Inland Fisheries & Wildlife, and Marine Resources to access
the project site for the purpose of determining compliance with the rules.
¢ | understand that this PBR becomes effective 14 calendar days after receipt by the Department of this completed form, the
required submissions, and fee, unless the Department approves or denies the PBR prior to that date.

By signing this Notification Form, | represent that the project meets all applicability requirements and standards in Chapter
305 rule and that the applicant has sufficient title, right, or interest in the property where the activity takes place.

Signature of Agent or ) ;
A e A TR Charble Burnhan Date: |12/05/2022

Keep a copy as a record of permit. Email this completed form with attachments to DEP at: DEP.PBRNotification@maine.gov.
DEP will send a copy to the Town Office as evidence of DEP's receipt of notification. No further authorization will be issued by DEP
after receipt of notice. A PBR is valid for two years, except Section 4, “Replacement of Structures,” are valid for three years. Work
carried out in violation of the Natural Resources Protection Act or any provision in Chapter 305 is subject to enforcement.




PROJECT NARRATIVE

The following application is for a stream crossing associated with a thirteen-lot subdivision off
Hallowell Road. The stream is thirty inches wide at the proposed crossing location (See Photo 1). We
are proposing a 60" spanning arch culvert . We have sized the stream to handle a 100 -year storm . The
subcatchment feeding the proposed crossing is primarily wooded and highly draining soils.

Attached to this application is a Site Location Figure (Attachment A), Site Photos (Attachment B), and
culvert sizing calculations (Attachment C).

Hallowell Road Subdivision
NRPA Application



ATTACHMENT A

Hallowell Road Subdivision
NRPA Application
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GENERAL NOTES:

WETLAND DELINEATION WAS PERFORMED BY ALEX FINEMORE.

. CONTOURS ARE FROM GIS.
EACH LOT WILL BE LIMITED TO 20,000 SQUARE FEET OF DEVELOPED AREA (LAWN

" INcLubED)
THE SIDE SETBACKS WILL REMAIN VEGETATED, IF THE SIDE SETBACKS ARE CLEARED
DURING THE GRADING OF THE LOTS OR ROAD THE SAME NUMBER OF TREES THAT WERE
REMOVED WILL 6E REPLANTED.
TRAIL CONSTRUCTION WILL BE LIMITED TO THE REMOVAL OF TREES SMALLER THAN
SINCHES N DIAMETER, ANY STREAM CROSSING WILL SPAN THE WIDTH OF THE STREAM
BED BY AMINIMUM OF 5 ON EITHER SIDE OF THE STREAM.
NO DUG WELLS ARE PERMITTED ON ANY PART OF THE PROPERTY.
. THERE IS A 100' SETBACK FROM ALL STREAMS ON THE PROPERTY.
5. ALL RESIDENTIAL STRUCTURES SHALL HAVE SPRINKLERS IN ACCORDANCE WITH THE
1IOST RECENT STATE FIRE CODES.

6

THE

9. ANY STONE WALL He

LOTS WILL NEED TO BE RELOCATED ONSITE.
10. OPEN SPACE SHALL REMAI VEGETATED.
1. EXISTING STRUCTURES WILL NOT BE REMOVED.
2. FURTHER SUSOIVISION O T2 OPEN SPACE ANOITSUSE FOR THAN NONCOMNEIAL

REGREATION, AGRICULTURE,

SHALL BE PROHIBITED. STRUCTURE

ACCESSORY
ERECTED ON COMMON LAND ONLY WITH PLANNING BOARD REVIEW AND APPROVAL.
13 ALL DEDICATED OPEN SPACE SHALL NOT 8E USED FOR FUTURE BUILDING LOTS.
4. DURING STREET CONSTRUCTION, THE ENTIRE RIGHT OF WAY SHALL NOT BE CLEARED
FOR .

THE CL 3

'CONSTRUCTION, THE DEVELOPER OR CONTRACTOR SHALL CONDUCT A THOROUGH
‘CLEAN-UP OF STUMPS AND OTHER DEBRIS FROM THE ENTIRE RIGHT OF WAY CREATED
RU {OCESS. IF ON-SITE DISPOSAL OF THE STUMPS.

DURING THE STREET CONSTRUCTION
HE SITE SHALL BE THE PLAN, AND BE
AND SEEDED.

SUITABLY COVERED WITH FILL AND TOPSOIL, LIMED, FERTILIZED,

E7%

SCALE

100

SCALE In FEET
1"=100'

Grange Engineering LLC
241 Rowe Station Road

HALLOWELL SUBDIVSION
New Gloucester, ME 04260

E
DURHAM, MAINE

Tel: 207.712.6990
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OVERALL SITE

CB [ DATE:

DRAWN:
DESIGNED: CB | SCALE:
[JoBNO. 1

LAYOUT PLAN

CHECKED: _CEB

FILE NAE:

POBOX 12
SHEET: C-101

a0z

DURTIAM, MAINE (4330

SKETCH PLAN SUBHISSION
DESCRIPTION

DATE

REVISIONS
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e’ 100" STREAM SETBACK
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4" PVC OUTLET

10" WIDE SPILLWAY
ELEV- 168.5

HOLE
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EMERGENCY SPILLWAY NOTES:

12" OF 6" D50 WILL BE PLACED ALONG THE EXTENTS OF THE SPILLWAY.

& souopchre .
/y,-musvw 2. ANON-WOVEN GEOTEXTILE FABRIC WILL BE INSTALLED 2' BEYOND THE
[W RIPRAP AND KEYED IN UNDER 6" OF LOAM AND SEED.

3. RIPRAP WILL EXTEND 5 FEET DOWN GRADIENT BEYOND THE TOP OF THE
SPILLWAY.

AMENDED
TOPSOIL

UNDERDRAIN BACKFILL

s0RmNG ~._

UNDERDRAIN CLEANOUT DETAIL
NTS.

2NN,

6" OF LOAM SHALL BE PLACED AND SEEDED IN
ACCORDANCE WITH APPROVED EROSION CONTROL PLAN
(SEE C-300)

TOP OF BERM EL = 170

10’ WIDE SPILLWAY = 168.5

TOP OF WQV STORAGE = 168.5

18" WATER QUALITY
STORAGE VOLUME

TOP OF FILTER/BTM. OF POND
EL=167

LEAVE SLACK IN FABRI
HOPE LINER iy

LINER AT CORNERS,

GEOTEXTILE WOVEN FABRIC

LOW PERMEABILITY FILL PLACED AND
c

187 SOIL FILTER
= SILTY SAND SOIL OR SOIL MIXTURE COMBINED WITH 20% TO 25% BY
'VOLUME OF A MODERATELY FINE SHREDDED BARK OR WOOD FIBER

MULCH.
RESULTING MIXTURE MUST HAVE NO LESS THAN 8% PASSING THE 200
s

COMPACT SOIL LIGHTLY (90 TO 925 STANDARD PROCTOR).

12" COARSE GRAVEL

P
(SEE PLAN VIEW FOR LOCATIONS)—
12" COARSE GRAVEL:

‘GEOTEXTILE WOVEN FABRIC

30ml HOPE LINER OR
'APPROVED EQUIVALENT-

4" FINE SAND

UNDERDRAIN SOIL FILTER DETAIL

MAXIMUM 15 COMPACTED SUBGRADE
=" SEPARATION BETWEEN UNDERDRAINS '
NOTES:
1 CONFORM TO THE
'EXCEPT AS NOTED.,

MDOT 605.04, TYPEB,

‘OUTLETS SHALL BE GRADED BY GRAVITY TO A SUITABLE DISCHARGE POINT.

HDPE LINER TO BE SEALED TO OUTLET STRUCTURE TO PREVENT POND DRAINING
AROUND THE STRUCTURE

THE FOLLOWING MATERIALS SHALL BE APPROVED BY THE ENGINEER PRIOR TO
ORDERING

« SOILALTER

®

N.T.S.

COARSE GRAVEL
UNER

OMPACTED IN A MANNER TO PREVENT
SEEPAGE OF POND WATER THROUGH THE

CAP OUTLET AND DRILL 0.75 INCH

UNDERDRAINED SOIL FILTER NOTES:

1 THE SOIL FILTER MEDIA AND VEGETATION MUST NOT BE INSTALLED UNTIL THE AREA THAT DRAINS TO THE FILTER HAS BEEN
PERMANENTLY STABILIZED WITH PAVEMENT OR OTHER STRUCTURE, 90% VEGETATION COVER, OR OTHER PERMANENT STABILIZATION UNLESS THE RUNOFF FROM THE CONTRIBUTING DRAINAGE
AREA IS DIVERTED AROUND THE FILTER UNTIL STABILIZATION IS COMPLI ‘SOIL FILTER: FILTER SOIL MUST T
BETWEEN 90% AND 92% STANDARD PROCTOR. THE BED SHOULD BE INSTALLED IN AT LEAST 2 LIFTS OF 9 INCHES TO PREVENT POCKETS OF LOOSE MEDIA

A UR AT A MNIMU:
+ AFTER THE PRELIMINARY CONSTRUCTION OF THE FILTER GRADES AND ONCE THE UNDERDRAIN PIPES ARE INSTALLED BUT NOT BACKFILLED,

- AFTES TO THE INSTALLATION OF THE FILTER MEDIA,
« AFTER THE FIL TABILIZED PER| AND DENSITY FOR THE CANOPY COVERAGE OF
30 AND 50%.

+ AFTER ONE YEAR TO INSPECT HEALTH OF THE VEGETATION AND MAKE CORRECTIONS, AND
+ AL THE MATERIAL USED FOR THE CONSTRUCTION OF THE FILTER BASIN MUST BE CONFI
'SHOW THAT THEY ARE PASSING DEP SPECIFICATIONS.

TABLE BY BE DONE BY A CERTIFIED LABORATORY TO

TESTING AND SUBMITTALS: THE CONTRACTOR SHALL IDENTIFY THE LOCATION OF THE SOURCE OF EACH COMPONENT OF THE FILTER MEDIA. ALL RESULTS OF FIELD AND LABORATORY TESTING
‘SHALL BE SUBMITTED TO THE PROJECT
+ SELECT SAMPLES FOR SAMPLING OF EACH TYPE OF MATERIAL TO BE BLENDED FOR THE MIXED FILTER
COMPOSITE OF THREE DIFFERENT | THE FACE. SAMPLE SIZE
+ PERFORM A SIEVE ANAL TEST NALYSIS OF FINE AND COURSE
THE RESULTING SOIL FILTER MEDIA MIXTURE MUST HAVE 8% TO 12% BY WEIGHT PASSING THE #200 SIEVE, A CLAY CONTENT OF LESS
AND HAVE 10% DRY WEIGHT OF ORGANIC MATTER.
+ PERFORM A PERMEABILITY TEST ON THE SOIL FILTER MEDIA MIXTURE CONFORMING TO ASTM D2434 WITH THE MIXTURE COMPACTED TO 80-82% OF MAXIMUM DRY DENSITY BASED ON ASTM D698,

SAMPLES MUST BE A
“THE TESTING LABORATORY.
TYPE OF THE SAMPLE MATERIAL.

2 A LOWING HEAVY L EVENTS OR WHERE THE

INTERCEPT THE
THAT WILL NOT CAUSE FSITE

NEEDS TREATMENT.
RESOURCE. PLEASE FOLLOW THE DETALS OF SUCH A PLAN.

WILL NEED TO BE IMPLI THE APPLICANT WILL BE RESPONSIBLE TO MAINTAIN ALL
o

COMPONENTS OF THE EROSION CONTROL PLAN UNTIL THE SITE IS FULL) HOWEVER, IONAL EROSION
CONTROL MEASURES MAY NEED TO BE IMPLEMENTED. ALL AREAS OF INSTABILITY AND EROSION MUST BE REPAIRED IMMEDIATELY THE
SITE IS FULLY STABIL ISHED. MUST THE

‘CONTROL HANDBOOK BEST MANAGEMENT PRACTICES AS PUBLISHED IN 1991 BY THE
0 THE ‘MAINE

'CONTROL BMPS® PUBLISHED BY THE MAINE DEP IN 2003, ALL

DISTRICT AND PROTECTION
REFERENCES SHOULD BE CHANGED TO THE NEW MANUAL. HTTF

CONSTRUCTION OVERSIGHT REQUIRED:

THE APPLICANT WILL RETAIN THE SERVICES OF A PROFESSIONAL ENGINEER OR THIRD PARTY INSPECTOR TO INSPECT THE CONSTRUCTION AND STABILIZATION OF ALL
STORMWATER MANAGEMENT STRUCTURES. IF NECESSARY, THE INSPE INTERPRET THE N FOR THE ONCE AL

IZED, THE ILL NOTIFY BOTH THE MAINE DEPARTMENT OF ENVIRONMENTAL
PROTECTION AS WELL AS THE TOWN OF ARUNDEL O STATE THAT TE

MUST BE A LOG OF THE ‘THE DATE OF , THE TIME OF EACH INSPECTION, AND THE TEMS INSPECTED ON EACH VISIT, AND
INCLUDE ANY ANALYSIS DATA OF EVERY SOIL AND SOIL MEDIA SPECIFIED IN THE PLANS AND USED ON SITE.
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DEER CREEK CROSSING
DURHAM, MAINE
CIVIL DETAILS

Grange Engineering LLC
241 Rowe Station Road
New Gloucester, ME 04260
Tel: 207.712.6990

3 DRAWN: __CB | DATE: OCTOBER 15, 2022
DESIGNED: CB | SCALE:
Jack Doughty CHECKED: _CB [yoBNO. 1
FILE NAME:

231 Flying Poiot Road
Trceport, Maine 04032

SHEET: (C-303

Final.dwg




60" OPEN BOTTOM CULVERT
INSTALLED TO THE MANUFACTURERS
SPECIFICATIONS

EXISTING
SURFACE

2'x2" CONCRETE
FOOTERS WITH REBAR

BACKFILL WITH
CRUSHED STONE

SUBMITTED FOR
FINAL PLAN
REVIEW

1. Span streams or size culverts or pipe arches such that they are wider than bankfull width
(BFW). Spans are strongly preferred as they avoid or minimize disruption to the streambed, and
avoid entire streambed reconstruction and maintenance inside the culvert or pipe arch (see 4, 5 &
7 below), which may be difficult in smaller structures. Footings and abutments for spans and
scour protection should be landward of 1.2 times BFW. The width of culverts and arches at
bankfull elevation should be 21.2 times BFW.

2. Embed pipe arch below the grade of the streambed. This is not required when
ledge/bedrock prevents embedment, in which case spans are required. The following depths are
recommended to prevent streambed washout, and ensure compliance and long-term success:

a. > 2 feet for box culverts and pipe arches,

3. Match the culvert gradient (slope) with the stream channel profile.

4. Construct crossings with a natural bottom substrate within the structure matching the
characteristics of the substrate in the natural stream channel and the banks (mobility, slope,
stability, confinement, grain and rock size) at the time of construction and over time as the
structure has had the opportunity to pass substantial high flow events.

5. Construct crossings with appropriate bed forms and streambed characteristics so that water
depths and velocities are comparable to those found in the natural channel at a variety of flows at
the time of construction and over time. In order to provide appropriate water depths and

For the purposes of this GP, spans are bridges, three-sided box culverts, open-bottom culverts or arch«I
that span the stream with footings landward of BFW. The use of bridge piers or similar supports does n
prevent a structure from being considered as a span.

6. Banks on each side of the stream inside the crossing matching the horizontal profile of the
existing stream and banks outside the crossing are recommended. This will allow terrestrial

passage for wildlife and prevent flow from being focused to one side and scouring the bed,

especially against the structure’s sidewall which may undermine the footings in the case of

spans. To prevent failure, all constructed banks should have a height to width ratio of no greater
than 1:1.5 (vertical:horizontal) unless the stream is naturally incised. Tie these banks into the up

and downstream banks and configure them to be stable during expected high flows

7. All

DEER CREEK CROSSING Grange Engineering LLC
e 241 Rowe Station Road
DURHAM, MAINE New Gloucester, ME 04260
22 || FINAL SUBMISSION RESPONSE STREAM CROSSING Tel: 207.712.6990
- [ RENED PRELMIRARY STBTISSoT DETAILS ORAWN.___CB igé;fcaocwssm
7 ::;J::n:m ss\imsszm Jack Doughty CHECKED: _ CB [yoBNO. 1

022

ATE

DESCRIPTION FILE NAE:

SHEET: (C-305

REVISIONS

Final.dwg




ATTACHMENT B

Photo 1- View of the proposed crossing location.

Hallowell Road Subdivision
NRPA Application



——

Photo 2- V

iew of the bank opposite the crossing. Bank will be cut down slightly to minimize the fill/
footprint of the crossing.

Hallowell Road Subdivision
NRPA Application



ATTACHMENT C

Hallowell Road Subdivision
NRPA Application



Crossing SC

1P

Culvert

Reach Routing Diagram for Crossing Model
Prepared by Full Version, Printed 5/16/2022

HydroCAD® 10.00-24 s/n 08018 © 2018 HydroCAD Software Solutions LLC




Crossing Model

Prepared by Full Version
HydroCAD® 10.00-24 s/n 08018 © 2018 HydroCAD Software Solutions LLC

Printed 5/16/2022
Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

81.064 30 Woods, Good, HSG A (1S)
81.064 30 TOTAL AREA




Crossing Model Type Il 24-hr 100-Year Rainfall=6.94"

Prepared by Full Version Printed 5/16/2022
HydroCAD® 10.00-24 s/n 08018 © 2018 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 1S: Crossing SC

Runoff = 1.92cfs @ 13.85 hrs, Volume= 1.306 af, Depth> 0.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type Il 24-hr 100-Year Rainfall=6.94"

Area (sf) CN Description
3,531,152 30 Woods, Good, HSG A
3,531,152 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
22.0 100 0.0200 0.08 Sheet Flow, First 100 Feet
Woods: Light underbrush n=0.400 P2= 3.04"
18.3 936 0.0290 0.85 Shallow Concentrated Flow, Shallow Concentrated
Woodland Kv=5.0 fps
48 2,774 0.0210 9.73 116.72 Channel Flow, Stream
Area= 12.0 sf Perim=10.0" r=1.20'
n= 0.025 Earth, clean & winding

451 3,810 Total

Summary for Pond 1P: Culvert

Inflow Area = 81.064 ac, 0.00% Impervious, Inflow Depth > 0.19" for 100-Year event
Inflow = 1.92 cfs @ 13.85 hrs, Volume= 1.306 af

Outflow = 191 cfs @ 14.04 hrs, Volume= 1.294 af, Atten= 1%, Lag= 11.2 min
Primary = 1.91cfs @ 14.04 hrs, Volume= 1.294 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev=162.33' @ 14.04 hrs Surf.Area= 5,036 sf Storage= 1,011 cf

Plug-Flow detention time= 8.6 min calculated for 1.288 af (99% of inflow)
Center-of-Mass det. time= 5.0 min ( 1,071.1 - 1,066.1)

Volume Invert Avail.Storage Storage Description

#1 162.00' 175,151 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

162.00 1,123 0 0

164.00 24,963 26,086 26,086

166.00 124,102 149,065 175,151
Device Routing Invert Outlet Devices

#1  Primary 162.00" 60.0" W x 36.0" H Arch Culvert

L=40.0' CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 162.00' / 161.50' S=0.0125"'" Cc= 0.900
n=0.020 Corrugated PE, corrugated interior, Flow Area= 8.00 sf



Crossing Model Type Il 24-hr 100-Year Rainfall=6.94"
Prepared by Full Version Printed 5/16/2022
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Primary OutFlow Max=1.91 cfs @ 14.04 hrs HW=162.33' (Free Discharge)
T _1=Box Culvert (Inlet Controls 1.91 cfs @ 1.45 fps)



The SIMPLE Erosion
and Sediment Control Plan

Use this simple ESC plan for small sites (houselots)
=  Stabilize disturbed soils before moving on!

= Install sediment barriers before construction!

=  Mulch daily!

Protect natural buffers!

Limit the area of soil disturbance!

Evaluate and repair all erosion controls and
sediment measures!
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RESOURCE PROTECTION ZONE LIMTS

NET DEVELOPMENT DENSITY CALCULATION:

TOTAL PARCEL AREA 15621025 F.
AREAS UNSUITABLE IN NATURAL STATE:

~ WETLANDSIWATERGOURSES & FLOODPLAIN 115,161 SF.

~ STEEP SLOPES OVER 203 212655,
AREAS REMOVED FOR

~ ACCESS ROADR O 228155F.
~EASEMENTS®

REMANINGLAND 117800055

MINIMUM DWELLING UNIT AREA IN RURAL, RESIDENTIAL, AND AGRICULTURAL ZONE = 90,000 ..
NET DEVELOPMENT DENSITY CALCULATION: 1,176,001 90,000 = 13.1 UNITS

PROPOSEDLOTS = 13 UNITS

ZONING SUMMARY:

CURRENT USE: UNDEVELOPED
PROPOSED USE: 13 LOT-CLUSTERED SUBDIMISION

ZONE - RURAL, RESIDENTIAL, AND AGRICULTURAL, RESOURCE PROTECTION
AND AQUIFER PROTECTION OVERLAY

APPLICABLE SPACE AND BULK REGULATIONS MINIMUM PROVIDED
LOT AREA 45000SF. >45000SF.
STREET FRONTAGE 150 > 150
CUL-DE-SAC FRONTAGE NA NA
LoT WIDTH NA N

PRINCIPAL STRUCTURE:
FRONT SETBACK 0FT. 50FT.
SIDE SETBACK 20FT. 20FT.
REAR SETBACK 20FT. 20FT.
776,051 SF.(50%) 784025 SF. (51%)
38025SF.(50%) 598351 SF.(76%)

OPEN SPACE
‘OPEN SPACE NOT WETLANDS

GENERAL NOTES:

1. WETLAND DELINEATION WAS PERFORMED BY ALEX FINAMORE.

2. CONTOURS ARE FROM GIS.
EACH LOT WILL BE LIMITED TO 20,000 SQUARE FEET OF DEVELOPED AREA (LAWN
INCLUDED}

4. TRAIL CONSTRUCTION WILL BE LIMITED TO THE REMOVAL OF TREES SMALLER THAN
3INCHES IN DIAVETER, ANY STREAM CROSSING WILL SPAN THE WIDTH OF THE STREAM
BED BY A MINIMUM OF 3 ON EITHER SIDE OF THE STREAM.
5. NODUG WELLS ARE PERMITTED ON ANY PART OF THE PROPERTY.
6. THERE IS A 100 SETBACK FROM ALL STREAMS ON THE PROPERTY.
ALL RESIDENTIAL STRUCTURES SHALL HAVE SPRINKLERS IN ACCORDANGE WITH THE

7.
MOST RECENT STATE FIRE CODES.

8. ANY STONE WALLS THE THE
LOTS WILL NEED TO BE RELOCATED ON SITE.
. OPEN SPACE SHALL REMAIN VEGETATED.
10. AND TS USE FOR
RECREATION, AGRICULTURE, , EXCEPT
ITIES, SHALL
ACGESSORY BE
LAND ONLY WITH PL AND APPROVAL,
oA SPACE SHALL NOT BE BUILDING LOTS.
12. DURING STREET CONSTRUCTION, THE ENTIRE RIGHT OF WAY SHALL NOT BE CLEARED
s L FOR UTILITEES,
THE CLEAR ZONE.
\LL CONDUCT A THOROUGH
ITIRE RIGHT OF WAY CREATED

THE
‘GLEAN-UP OF STUMPS AND OTHER DEBRIS FROM THE EN
DURING THE STREET CONSTRUCTION PROCESS. IF ON-SITE DISPOSAL OF THE STUMPS
AND DEBRIS |$ PROPOSED, THE SITE SHALL BE INDICATED ON THE L BE
SUITABLY COVERED WITH FILL AND TOPSOIL, LIMED, FERTILIZED, AND SEEDED.

F wiLL

THE CORNERS, THE BUFFER MARKINGS WILL COMPLY WITH THE CURRENT
DEPARTWMENT OF ENVIRONMENTAL PROTECTION STANDARDS SET FORTH IN THEIR
STORMWATER BMP MANUAL.

14, ALLDRIVEWAYS WILL HAVE A 15" HDPE CULVERT CENTERED IN THE DRAINAGE SWALE.

13

15. TRAIL SYSYEM WILL BE COMPLETED PRIOR TO ANY CERTIFICATE OF OCCUPANCY
PERMITS BEING ISSUES.
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~ 15" 12.5mm SUPERPAVE (50 GYRATIONS
DESIGN)

2" 19mm SUPERPAVE (50 GYRATIONS

-jDESIGN'

6" CRUSHED AGGREGATE BASE

-

12" SUBBASE GRAVEL

——WOVEN GEOTEXTILE FABRIC - MIRAFI
500X OR EQUAL IF REQUIRED

] ] EXISTING SUBGRADE TO BE GRADED
1 T AAND COMPACTED TO 95% MAX DRY
DENSITY PRIOR TO PLACEMENT OF
BASE AGGREGATE

@ NEW PAVEMENT DETAIL
s

PAVED AREAS ‘ NON-PAVED AREAS
‘SAW CUT WHERE TRENCH '
1S IN PAVED AREA ‘ 4° LOAM, SEED AND MULCH
* BITUMINOUS CONCRETE FINISHED GRADE
PAVEMENT SURFACE 2 |
(SEE PAVEMENT DETAIL) ‘
* BASE GRAVEL (WHERE ———— |
REQUIRED) J’
* SUBBASE GRAVEL SIDE OF TRENCH MAY BE
SLOPED BACK IN UNPAVED
BACKFILL WITH EXCAVATED ——————t=., AREAS ONLY

MATERIAL OR SELECT BACKFILL
AS DIRECTED BY ENGINEER

2" RIGID INSULATION WHERE

IRE ! ED BY ENGINEES hd CCRUSHED STONE INITIAL
RS N

QUIRED BY ENGINEER j 1 -

PIPE SIZE AS NOTED ON PLANS ——— [ (SEE SPECIFICATIONS)

*TRENCH WIDTH SHALL BE
MAINTAINED TO TOP OF
INITIAL BACKFILL

WOTH 3' MIN

BRACING AND SHEETING OR OTHER TRENCH PROTECTION TO BE PROVIDED TO MEET
APPLICABLE STATE AND 0.5.H.A. SAFETY STANDARDS. ALL SUCH TRENCH PROTECTION TO BE
THE RESPONSIBILITY OF THE CONTRACTOR.

TYPICAL SEWER AND STORM DRAIN TRENCH DETAIL

Slope
et
w‘*‘b.. It
2'0" Shoulder

1. THIS DETAIL REFLECTS MINMUM REQUIREMENTS, INSITU SOIL CONDITIONS MAY REQUIRE ADDITIONAL MATERIALS AS DIRECYED BY PUBLIC WORKS

Center/Crown

100" Paved Lane

A

1%" Wearing Course/Surface
2" Binder Course
6" Aggregate Base
/' 12 Aggregate Sub-base
Loam & seed ditch

Keop bottom of ditch
Below hottom of sub-base

/ /\/’“mmslnw follias

DIRECTOR OR ENGINEER.

2. CLEARING AND GRUBBING SHALL BE 6™12° DEEP DEPENDING ON SOIL CONDITIONS AND EXTEND A MINIMUM OF THE ENTIRE WIDTH OF THE RIGHT OF
WAY.

3. ALL CONSTRUCTION SHALL MEET THE REQUIREMENTS RELATIVE TO THE APPLICABLE MDOT STANDARD SPECIFICATION FOR MATERIALS, PLACEMENT AND
TESTING.

4. BASE COURSE ASPHALT SHALL EXTEND UNDER SLIPFORM CURB. SEE CURB DETAIL THIS SHEET.

(Not to Scale)

8.

@ TYPICAL ROADWAY SECTION
NT.

INSTALL PULL ROPE IN'EACH

NTS.
PAVEMENTAS ————— | 18" PAVED AREAS | 18 GRASS AREAS 4" LOAM, SEED, FERTILIZER
SPECIFIED ON PLANS AND MULCH
TRENCH
GRAVEL AS SPECIFIED — 2
ON PLANS §
PLASTIC MARKER % oz
TAPE APPROX. 12" b 2
BELOW FINAL GRADE i ) B 3 H
SERVICELNEB —— |0 O /,O s
SERVICE LINE ¢ ——————————————— | .
3
SUITABLE BACKFILL FREE ——_| oy
OF FROZEN LUMPS, ROCKS, =
STONES, DEBRIS & RUBBISH L N
‘1 SERVICE LINE A
6

UARE PRIVATE PROPERTY EASEMENT.
ADJACENT TO AND ON EITHER SIDE OF
LNE.

TELEPHONE
PEDESTAL

SERVICE LINE A CONDUIT (TYP)
CONDUIT TYPE
SERVICE CONDUTSIZE _ GRASS AREAS PAVED AREAS unury REMARKS _
A SCHEDULE4OPVC__ RIGID GALVANZED STEEL, ASTMATZ) _ POWER SEENOTE 1
ELECTRICAL GRADE r
5 v RIGID GAL TMAIZ0 _ TELEPHONE __ SEENOTET
oA T
c z RGD hsT AT N L tea e
NoTES GROUND ROD W27 aW2s
. ONE ConpuT LONG SWEEP AT RISER POLE AND SEE NOTE 6) TP AL 4 SiDES
EXTEND GALVANIZED CONDUIT TO 10 ABOVE GRADE AT POLE WITH STAND-OFF BRACKETS. I
2. SEE SITE ELECTRICAL PLAN FOR LOCATION AND NUMBER OF CONDUITS. 4 CABLE HOLES- s /2' HOLE FOR
CRBLE HOLE. TV, GROUND WIRE
COMBINED UTILTIY TRENCH DETAIL AT
L &7 ————
cornegs, i
. _— EEE
4 ez 2| 27
PAVEMENT- SEE DETAIL ~t—t—— | LAWN AREA e, 1 5’ KR
o - 1! |
'AS NECESSARY TO ACHEIVE /2 HoLE i
FINAL GRADES AFTER SETTLING oD WRe
GrouND RoDo——1_ | o]
BACKFILL WITH EXCAVATED
MATERIAL OR SELECT BACKFILL
" 'AS DIRECTED BY ENGINEER
]
FRONT
PLASTIC WARNING TAPE, 12° CONCRETE TRANSFORMER FOUNDATION
VAN ABOVE UTILIRY OR A e A |
DIRECTED BY ENGINEER
o 0 BEDONG OR RS CENTRAL MAINE POWER TRANSFORMER PAD
SPECIFED BY ENGINEER NOT TOSCALE
®
COMPACTED SUBGRADE
NOTES:
o 12 ALL WORK TO CoMPLY WiTH
QD 12 S TGS —
CONTRACTOR TO PROVIDE LW NNTRVS
POLYPROPYLENE PULL ROPES IN
ELECTRIC UTILITY TRENCH DETAIL ALL CONDUTS.

©

ION I5 THE RECOMMENDED LAYOUT OF A PAD-MOUNTED
ER EASEMENT. T IS EVIDENT THAT THIS EASEMENT IS NOT
5 POSSIBLE, BUT IN CASES WHERE SUCH AN EASEMENT CAN BE

ED IT WOULD BE BENEFICIAL TO SET THE EASEMENT UP AS

N

UITABLE FOR BOTH 7200/| 2470 VOLT
SE TRANSFORMER AND PRIMARY JUNCTION

3 \EL FILL AND PROVIDE ADEQUATE
\CCESSIBLE BY TRUCK AND SUITABLY

RAFFIC DANAGE.

NOTES THE SIDE ON WHICH THE ACCESS DOORS ARE
TED. THE FOUNDATION MUST BE INSTALLED SO THAT THE *FRONT*
ACCESSIBLE.

VED PADMOUNT TRANSFORMER FOUNDATIONS

' SQUARE CABLE HOLES (BOND OUT) 3* UP THE WALL FROM
ONE PER WAL, LINE UP WITH TRENCHES,

TO FURNISH 344" x & GALVANIZED ROD TO BE INSTALLED &' IN
LEFT CORNER OF TRANSFORMER FOUNDATION. THE TOP
UND ROD 15 TO BE G* BELOW FINAL GRADE,

HYDRANT SIGN

6" SCHEDULE 40 PVC PIPE FITTED WITH

60 FEMALE NST THREAD (ALUMINUM),
INTERNAL STRAINER, ROCKER LUG THREADED
PLUG AND CHAIN.

6" STEEL BOLLARDS (2)

(CONCRETE FILLED —\ F—wx‘—.'

C ED
CRUSHED STONE
FREEZE
PROTECTION

DRY HYDRANT DETAIL WITH BOLLARDS

NTS.

DRY HYDRANT NOTES:

THE DRY HYDRANT WILL BE
CONSTRUCTED IN ACCORDANCE
WITH THE TOWN STANDARDS AND
ALL CONNECTIONS AND
MATERIALS WILL BE APPROVED
BY THE FIRE CHIEF PRIOR TO
INSTALLATION.

AGGREGATE BASE

ERT, FOR USE WITH 3/4° NATIONAL THREAD EYE-BOLT
B-1 OR EQUIVALENT). LOCATED OPPOSITE EACH CABLE
B ROM THE BOTTOM.

ATION FOR 3 PHASE JUNCTION CABINET CU

WITH CU UDCUT3S (S(C 67-392 1) SKIRT

eve Designal % By Weight Passin;
2-inch 100%
1/2 inch 45-70%
1/4 inch 30-55%
No. 40 0-30%
No. 200 0-7%

*Aggregate for the base shall contain no particles of rock exceeding four (4”)
inches in any dimension.

AGGREGATE SUBBASE

T Sieve Designati % By Weight Passing Square Mesh Sieves
i £ oS 6-inch 100%
TYP. 2 FLACES
1/4 inch 25-70%
No. 40 0-30%
I* CHAIPER
e No. 200 0-7%

PIPE SLEEVES

[2 1/2° LONG PVC
——" INCLUDING CAP

(©) #3 BARS
EQUALLY SPACED
BOTH DIRECTIONS.

APPROXIMATE WEIGHT = 35085,

CONCRETE TRANSFORMER COVER

percent of proctor density in accordance with American Society for
Testing Materials Standard, ASTM D1556 and D1557.

Gravel base shall be compacted over the full width and
length of road bed including shoulders to a minimum of ninety-five (95%)

SUBMITTED FOR
FINAL PLAN
REVIEW

DEER CREEK CROSSING
DURHAM, MAINE
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7] J -

o | | e svomssonresrose | CIVIL DETAILS Tel: 207.712.6990
[ | 101772022 ] FiNAL SUBMISSION 2 DRAWN: __ CB [ DATE: ocToseR 19,2022
5| 222020 | AWENDED PRELIVINARY SUBMISSION DESIGNED: CB [ScALE:
B 51512022 | PRELIVINARY SUBMISSION
: > il Jack Doughty CHECKED: _CB JJoBNO.2
REV | owre | oescrieTion 251 iying Poie: Road FILE NAME:

REVISIONS Trceport, Maine 04032 SHEET: (C-302

Final.dwg




|
T
1 I |
‘J CLEANOUT
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Py

e’ 100" STREAM SETBACK

U
75' STREAM SETBACK /7I

Y 4
4" PERFORATED PVC
L =80

Pl

'l
%
’

V4
L4
R4 //
4" PVC OUTLET

10" WIDE SPILLWAY
ELEV- 168.5

HOLE
INV OUT - 164

TRl

_—— /”"‘““*“’ )

®

EMERGENCY SPILLWAY NOTES:

12" OF 6" D50 WILL BE PLACED ALONG THE EXTENTS OF THE SPILLWAY.

& souopchre .
/y,-musvw 2. ANON-WOVEN GEOTEXTILE FABRIC WILL BE INSTALLED 2' BEYOND THE
[W RIPRAP AND KEYED IN UNDER 6" OF LOAM AND SEED.

3. RIPRAP WILL EXTEND 5 FEET DOWN GRADIENT BEYOND THE TOP OF THE
SPILLWAY.

AMENDED
TOPSOIL

UNDERDRAIN BACKFILL

s0RmNG ~._

UNDERDRAIN CLEANOUT DETAIL
NTS.

2NN,

6" OF LOAM SHALL BE PLACED AND SEEDED IN
ACCORDANCE WITH APPROVED EROSION CONTROL PLAN
(SEE C-300)

TOP OF BERM EL = 170

10’ WIDE SPILLWAY = 168.5

TOP OF WQV STORAGE = 168.5

18" WATER QUALITY
STORAGE VOLUME

TOP OF FILTER/BTM. OF POND
EL=167

LEAVE SLACK IN FABRI
HOPE LINER iy

LINER AT CORNERS,

GEOTEXTILE WOVEN FABRIC

LOW PERMEABILITY FILL PLACED AND
c

187 SOIL FILTER
= SILTY SAND SOIL OR SOIL MIXTURE COMBINED WITH 20% TO 25% BY
'VOLUME OF A MODERATELY FINE SHREDDED BARK OR WOOD FIBER

MULCH.
RESULTING MIXTURE MUST HAVE NO LESS THAN 8% PASSING THE 200
s

COMPACT SOIL LIGHTLY (90 TO 925 STANDARD PROCTOR).

12" COARSE GRAVEL

P
(SEE PLAN VIEW FOR LOCATIONS)—
12" COARSE GRAVEL:

‘GEOTEXTILE WOVEN FABRIC

30ml HOPE LINER OR
'APPROVED EQUIVALENT-

4" FINE SAND

UNDERDRAIN SOIL FILTER DETAIL

MAXIMUM 15 COMPACTED SUBGRADE
=" SEPARATION BETWEEN UNDERDRAINS '
NOTES:
1 CONFORM TO THE
'EXCEPT AS NOTED.,

MDOT 605.04, TYPEB,

‘OUTLETS SHALL BE GRADED BY GRAVITY TO A SUITABLE DISCHARGE POINT.

HDPE LINER TO BE SEALED TO OUTLET STRUCTURE TO PREVENT POND DRAINING
AROUND THE STRUCTURE

THE FOLLOWING MATERIALS SHALL BE APPROVED BY THE ENGINEER PRIOR TO
ORDERING

« SOILALTER

®

N.T.S.

COARSE GRAVEL
UNER

OMPACTED IN A MANNER TO PREVENT
SEEPAGE OF POND WATER THROUGH THE

CAP OUTLET AND DRILL 0.75 INCH

UNDERDRAINED SOIL FILTER NOTES:

1 THE SOIL FILTER MEDIA AND VEGETATION MUST NOT BE INSTALLED UNTIL THE AREA THAT DRAINS TO THE FILTER HAS BEEN
PERMANENTLY STABILIZED WITH PAVEMENT OR OTHER STRUCTURE, 90% VEGETATION COVER, OR OTHER PERMANENT STABILIZATION UNLESS THE RUNOFF FROM THE CONTRIBUTING DRAINAGE
AREA IS DIVERTED AROUND THE FILTER UNTIL STABILIZATION IS COMPLI ‘SOIL FILTER: FILTER SOIL MUST T
BETWEEN 90% AND 92% STANDARD PROCTOR. THE BED SHOULD BE INSTALLED IN AT LEAST 2 LIFTS OF 9 INCHES TO PREVENT POCKETS OF LOOSE MEDIA

A UR AT A MNIMU:
+ AFTER THE PRELIMINARY CONSTRUCTION OF THE FILTER GRADES AND ONCE THE UNDERDRAIN PIPES ARE INSTALLED BUT NOT BACKFILLED,

- AFTES TO THE INSTALLATION OF THE FILTER MEDIA,
« AFTER THE FIL TABILIZED PER| AND DENSITY FOR THE CANOPY COVERAGE OF
30 AND 50%.

+ AFTER ONE YEAR TO INSPECT HEALTH OF THE VEGETATION AND MAKE CORRECTIONS, AND
+ AL THE MATERIAL USED FOR THE CONSTRUCTION OF THE FILTER BASIN MUST BE CONFI
'SHOW THAT THEY ARE PASSING DEP SPECIFICATIONS.

TABLE BY BE DONE BY A CERTIFIED LABORATORY TO

TESTING AND SUBMITTALS: THE CONTRACTOR SHALL IDENTIFY THE LOCATION OF THE SOURCE OF EACH COMPONENT OF THE FILTER MEDIA. ALL RESULTS OF FIELD AND LABORATORY TESTING
‘SHALL BE SUBMITTED TO THE PROJECT
+ SELECT SAMPLES FOR SAMPLING OF EACH TYPE OF MATERIAL TO BE BLENDED FOR THE MIXED FILTER
COMPOSITE OF THREE DIFFERENT | THE FACE. SAMPLE SIZE
+ PERFORM A SIEVE ANAL TEST NALYSIS OF FINE AND COURSE
THE RESULTING SOIL FILTER MEDIA MIXTURE MUST HAVE 8% TO 12% BY WEIGHT PASSING THE #200 SIEVE, A CLAY CONTENT OF LESS
AND HAVE 10% DRY WEIGHT OF ORGANIC MATTER.
+ PERFORM A PERMEABILITY TEST ON THE SOIL FILTER MEDIA MIXTURE CONFORMING TO ASTM D2434 WITH THE MIXTURE COMPACTED TO 80-82% OF MAXIMUM DRY DENSITY BASED ON ASTM D698,

SAMPLES MUST BE A
“THE TESTING LABORATORY.
TYPE OF THE SAMPLE MATERIAL.

2 A LOWING HEAVY L EVENTS OR WHERE THE

INTERCEPT THE
THAT WILL NOT CAUSE FSITE

NEEDS TREATMENT.
RESOURCE. PLEASE FOLLOW THE DETALS OF SUCH A PLAN.

WILL NEED TO BE IMPLI THE APPLICANT WILL BE RESPONSIBLE TO MAINTAIN ALL
o

COMPONENTS OF THE EROSION CONTROL PLAN UNTIL THE SITE IS FULL) HOWEVER, IONAL EROSION
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60" OPEN BOTTOM CULVERT
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SPECIFICATIONS
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1. Span streams or size culverts or pipe arches such that they are wider than bankfull width
(BFW). Spans are strongly preferred as they avoid or minimize disruption to the streambed, and
avoid entire streambed reconstruction and maintenance inside the culvert or pipe arch (see 4, 5 &
7 below), which may be difficult in smaller structures. Footings and abutments for spans and
scour protection should be landward of 1.2 times BFW. The width of culverts and arches at
bankfull elevation should be 21.2 times BFW.

2. Embed pipe arch below the grade of the streambed. This is not required when
ledge/bedrock prevents embedment, in which case spans are required. The following depths are
recommended to prevent streambed washout, and ensure compliance and long-term success:

a. > 2 feet for box culverts and pipe arches,

3. Match the culvert gradient (slope) with the stream channel profile.

4. Construct crossings with a natural bottom substrate within the structure matching the
characteristics of the substrate in the natural stream channel and the banks (mobility, slope,
stability, confinement, grain and rock size) at the time of construction and over time as the
structure has had the opportunity to pass substantial high flow events.

5. Construct crossings with appropriate bed forms and streambed characteristics so that water
depths and velocities are comparable to those found in the natural channel at a variety of flows at
the time of construction and over time. In order to provide appropriate water depths and

For the purposes of this GP, spans are bridges, three-sided box culverts, open-bottom culverts or arch«I
that span the stream with footings landward of BFW. The use of bridge piers or similar supports does n
prevent a structure from being considered as a span.

6. Banks on each side of the stream inside the crossing matching the horizontal profile of the
existing stream and banks outside the crossing are recommended. This will allow terrestrial

passage for wildlife and prevent flow from being focused to one side and scouring the bed,

especially against the structure’s sidewall which may undermine the footings in the case of

spans. To prevent failure, all constructed banks should have a height to width ratio of no greater
than 1:1.5 (vertical:horizontal) unless the stream is naturally incised. Tie these banks into the up

and downstream banks and configure them to be stable during expected high flows

7. All
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