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Attachment B 
 

Wetland Resource Area Mapping Overlain on 2009 Aerial Imagery 
 



WETLAND RESOURCE AREA PLAN NO. 1

1" = 50'

NAD83
NAVD88

S
IT

E
C

S
-1

01

20110202.A10
FEB. 2012CAPE COD CONSERVATION DISTRICT

MUDDY CREEK WETLAND RESTORATION

HARWICH/CHATHAM MASSACHUSETTS

SEALSEAL SCALE:

DATUM:

VERT.:
HORZ.:

VERT.:
HORZ.:

PROJ. No.:
DATE:

Fi
le

 P
at

h:
 J

:\D
W

G
\P

20
11

\0
20

2\
A

10
\C

iv
il\

P
la

n\
20

11
02

02
A

10
_E

X
C

02
_A

E
R

IA
LS

.d
w

g,
  L

ay
ou

t: 
R

C
-1

01
A

,  
P

lo
tte

d:
  M

on
, F

eb
 2

7,
 2

01
2 

- 1
:1

3 
P

M
   

U
se

r: 
nw

ib
er

g

M
S 

VI
EW

:
LA

Y
ER

 S
TA

TE
:

DATENo. DESCRIPTION DESIGNER REVIEWER

P
lo

tte
r: 

N
O

N
E 

  C
TB

 F
ile

: -
---

317 IRON HORSE WAY, SUITE 204
PROVIDENCE, RI 02908
401.861.3070
www.fando.com

CULVERT ELEVATION SUMMARY TABLE - MUDDY CREEK/ROUTE 28
ALL ELEVATIONS NAVD88

ROOF ELEV. INVERT ELEV. ROOF ELEV. INVERT ELEV.

Roof elevations at each culvert end were measured at both corners.  Elevations shown above are averaged values.
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WETLAND RESOURCE AREA PLAN NO. 5
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WETLAND RESOURCE AREA PLAN NO. 6
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WETLAND RESOURCE AREA PLAN NO. 7
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Appendix C

Natural Heritage and Endangered
Species Program Letter Report



 

Commonwealth of Massachusetts 
 

   
 

Wayne F. MacCallum, Director 
 

 
Division of Fisheries and Wildlife  
Field Headquarters, North Drive, Westborough, MA 01581  (508) 389-6300  Fax (508) 389-7891 
An Agency of the Department of Fish and Game      

      
                

 
www.masswildlife.org 

May 11, 2011 
 
Lori Macdonald 
Baxter Nye Engineering & Surveying 
78 North Street 
Hyannis MA 02601 
 
RE:         Project Location: Route 28 south to Old Queen Ann Road  
 Muddy Creek Improvement Project 

Town: CHATHAM, HARWICH 
NHESP Tracking No.: 11-29498 

 
To Whom It May Concern: 
 
Thank you for contacting the Natural Heritage and Endangered Species Program (“NHESP”) of the MA 
Division of Fisheries & Wildlife for information regarding state-listed rare species in the vicinity of the above 
referenced site.  Based on the information provided, this project site, or a portion thereof, is located within 
Priority Habitat (PH) and Estimated Habitat (EH) as indicated in the Massachusetts Natural Heritage Atlas (13th

 

 
Edition).  Our database indicates that the following state-listed rare species have been found in the vicinity of 
the site: 

Priority Habitat 15 (PH 15) and Estimated Habitat 79 (EH 79) 
Scientific name Common Name Taxonomic Group 
Sterna hirundo 

State Status 
Common Tern Bird Special Concern 

 
Priority Habitat 15 (PH 15) and Estimated Habitat 79 (EH 79) 

Scientific name Common Name Taxonomic Group 
Terrapene carolina 

State Status 
Eastern Box Turtle Reptile Special Concern 

 
The species listed above are protected under the Massachusetts Endangered Species Act (MESA) (M.G.L. c. 
131A) and its implementing regulations (321 CMR 10.00).  State-listed wildlife are also protected under the 
state’s Wetlands Protection Act (WPA) (M.G.L. c. 131, s. 40) and its implementing regulations (310 CMR 10.00).   
Fact sheets for most state-listed rare species can be found on our website (www.nhesp.org). 
 
Please note that projects and activities located within Priority and/or Estimated Habitat must be reviewed by 
the NHESP

 

 for compliance with the state-listed rare species protection provisions of MESA (321 CMR 10.00) 
and/or the WPA (310 CMR 10.00).   

If the project site is within Estimated Habitat and a Notice of Intent (NOI) is required, then a copy of the NOI 
must be submitted to the NHESP so that it is received at the same time as the local conservation commission.  If 
the NHESP determines that the proposed project will adversely affect the actual Resource Area habitat of state-
protected wildlife, then the proposed project may not be permitted (310 CMR 10.37, 10.58(4)(b) & 10.59).  In such 

Wetlands Protection Act (WPA) 



  NHESP No. 11-29498, page 2 of 2  
 

a case, the project proponent may request a consultation with the NHESP to discuss potential project design 
modifications that would avoid adverse effects to rare wildlife habitat.  
 
A streamlined joint MESA/WPA review process is now available.  When filing a Notice of Intent (NOI), the 
applicant may now file concurrently under the MESA on the same NOI form and qualify for a 30-day 
streamlined joint review.  For a copy of the revised NOI form, please visit the MA Department of 
Environmental Protection’s website:  http://www.mass.gov/dep/water/approvals/wpaform3.doc. 
 
MA Endangered Species Act (MESA) 
If the proposed project is located within Priority Habitat and is not exempt from review (see 321 CMR 10.14), 
then project plans, a fee, and other required materials must be sent to NHESP Regulatory Review to determine 
whether a probable “take” under the MA Endangered Species Act would occur (321 CMR 10.18).  Please note 
that all proposed and anticipated development must be disclosed, as MESA does not allow project segmentation 
(321 CMR 10.16).  For a MESA filing checklist and additional information please see our website: 
www.nhesp.org (“Regulatory Review” tab).   
 
We recommend that rare species habitat concerns be addressed during the project design phase prior to 
submission of a formal MESA filing, as avoidance and minimization of impacts to rare species and their habitats 
is likely to expedite endangered species regulatory review.
 

   

This evaluation is based on the most recent information available in the NHESP database, which is constantly 
being expanded and updated through ongoing research and inventory.  If you have any questions regarding 
this letter please contact Amy Coman-Hoenig, Endangered Species Review Assistant, at (508) 389-6364. 
 
 
Sincerely, 

 
Thomas W. French, Ph.D. 
Assistant Director 

http://www.mass.gov/dep/water/approvals/wpaform3.doc�
http://www.nhesp.org/�
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Attachment D

Post-Construction
Wetland Community Changes
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CULVERT ELEVATION SUMMARY TABLE - MUDDY CREEK/ROUTE 28
ALL ELEVATIONS NAVD88

ROOF ELEV. INVERT ELEV. ROOF ELEV. INVERT ELEV.

Roof elevations at each culvert end were measured at both corners.  Elevations shown above are averaged values.
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POST-CONSTRUCTION WETLAND COMMUNITY
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POST-CONSTRUCTION WETLAND COMMUNITY
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POST-CONSTRUCTION WETLAND COMMUNITY
CHANGE PLAN NO. 5
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POST-CONSTRUCTION WETLAND COMMUNITY
CHANGE PLAN NO. 6
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POST-CONSTRUCTION WETLAND COMMUNITY
CHANGE PLAN NO. 7
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Attachment E

MassDOT Non-Vehicular Access
Permit Application and Issued Permit
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146 Hartford Road, Manchester, CT  06040 
TEL: (860) 646-2469 FAX: (860) 533-5143 
 

56 Quarry Road, Trumbull, CT  06611 
TEL: (203) 374-3748  FAX: (203) 374-4391 
 

893 Main Street, Manchester CT  06040 
TEL: (860) 523-7161 FAX: (860) 432-1497 

 
 

738 Hopmeadow Street, Simsbury CT  06070 
TEL: (860) 658-0456 FAX: (860) 658-5580 
 
 
 

78 Interstate Drive, West Springfield, MA  01089 
TEL: (413) 452-0445 FAX: (413) 846-0497 
 
 
 

50 Redfield Street, Ste. 100, Boston, MA  02122 
TEL: (617) 282-4675 FAX: (617) 282-8253 
 

 
 

317 Iron Horse Way, Ste. 204,  Providence, RI  02908 
TEL: (401) 861-3070 FAX: (401) 861-3076 
 
 
 

80 Washington Street, Ste. 301, Poughkeepsie, NY  12601 
TEL:  (800) 394-8081 FAX: (845) 452-5186 
 
 
 

717 Lady Street, Suite E, Columbia, SC  29201 
TEL: (803) 376-6034 FAX: (803) 376-6035 
 

Letter of Transmittal 
 
To: Date: April 26, 2011 

 Project No: 20110202.A10 Task No.:400 

 Re: MassDOT Access Permit Application 

  Muddy Creek Restoration Project Borings 

 

Bernard McCourt, District Highway Director 
MassDOT – District Five 
1000 County Street 
Taunton, MA  02780 

Telephone No: (508) 945-5155 
 
We are sending you:  Attached  Under Separate Cover via FedEx Standard 
  
  Shop Drawings  Prints  Plans  Specifications 
  Copy of Letter  Change Order  Reports  Other  
 

Copies Date No. Description 

3 April 2011       MassDOT Access Permit Application for Borings Route 28 at Harwich/Chatham Town Line 

                        

                        

                        

                        
 
  For approval  Returned loaned prints  Furnish as submitted 
  As requested  Return signed original  Furnish as noted 
  For your use  For bids due        Rejected 
  For review & comment  Submit       copies for distribution  Resubmit       copies for approval 
 
Please find attached copies of an Non-Vehicular Access Permit application for one day of borings planned at the Route 28 crossing over Muddy 
Creek, on the municipal boundary between Harwich and Chatham.  In order to minimize traffic impacts, we propose to complete the borings 
on Monday, May 16, and will coordinate this project with respective police departments to coordiante traffic details.   
 
Please don't hesitate to contact me if there are any questions regarding this work.   
 
Thank you, 
Nils Wiberg 
 

c: Wallace McCallum, Permit Engineer, MassDOT 
        Martha Rheinhardt, Cape Cod Conservation District      

Signed: 
      
  Nils S. Wiberg, P.E., CFM      
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Application for Permit to Access State Highway
ThisAccess PermitAppilcation, including the attachedAccess PermitSubmittal ChecklisC must be completed in fullby theApplicant

Instructions for thispage are located onpage 2. Descriptions ofthe two types ofaccesspermits and relatedcategories are located on

page 6. MassDOTwill make the final determination regardingAccess PermitApplication type and category

1. Town/City: CHATHAM

2. State Highway route number and/or name: ROUTE 28 (ORLEANS ROAD)

3. Locus/Property Address: MUDDY CREEK-PLEASANT BAY CULVERT

4. Description of property and/or facility for which access is sought (attach additional sheets if necessary):

ROUTE 28 OVER MUDDY CREEK.

5. Description of work to be performed within State Highway Layout (attach additional sheets if necessary):

ONE DAY OF SOIL BORINGS/DRILLING.

6. Dig Safe number: 2011170861

7. Applicant Information’(See footnote below.)

Name FUSS & O’NEILL, INC.

8. Property Owner

Name

Mailing Address 317 IRON HORSE WAY, SUITE 204

PROVIDENCE, RI 02908

Telephone 401-861-3070

Fax 401-861-3076

E-Mail D.UDET(F4

Signature

Print

1. Application number:

2. Date received:

3. Fee amount (non-refundable):

4. Completeness Pre-Review date:

5. MEPA required (yes or no): —

ENF-EOEEA Cert. #

_________

EIR-EOEEA Cert. #

_________

Other-EOEEA Cert. #

Mailing address

Telephone —

Fax

_________

E-Mail

_______

Signature

Print Name

6. Section 61 Finding date:

______

7. Mass. Historic Action (yes or no):

8. Plans returned to DHD: —

9. Permit Type/Category:

______

10. Application complete date: —

11. Permit written date:

__________

12. Permit issued date:

__________

13. Permit denied:

14. Permit Recording date at Registry of Deeds

Date 4/26/11 Date

__________________________________________

Return completed appilcation. induding Submittal Checklist to the DictrictHihwayDirectorforyour town/city Refer to reverse side forappropriate address.

For office use only. Do not write below this line.

If an agent is representing an Applicant, the application must include a notarized letter from the Applicant outlining the specified duties and responsibilities

of the agent Where work is proposed on a utility, the utility department must sign the application as the Applicant(s).

MassDOT rev 04.1 Page 1 of 6



lnstructioTfor Completing
Application for Permit to Access State Highway

General Instructions
MassOOTs Highway DMsion is granted authority to issue
State Highway Access Permits by M.G.L Chapter 81, Sec. 21.
MassDOT adopted 720 CMR 13.00 under the authority of
M.G.L. c. 81, § 21 and M.G.L. c.85$2. 720 CMR 13.00
supersedes the Standard Operating Procedures for Review
of State Highway Access Permits dated November 30, 1971.
and board vote of September 1 7, 1991.

ACCESS/s genera/jydefinect butnot/nnitedto:
Any physical work performed within the State Highway
Layout.

This Application governs issuance of the two types of access
permit Applications, Non-Vehicular and Vehicular, which are
issued under three categories:

Category I Minor Vehicle Access Permits
Categoly II Major Vehicular Access Permits
Category Ill Complex Vehicular Access Permits

Please refer to the MassDOT Highway Access Permit
Submittal Checklist for details regarding permit types
and submittals required.

FEES:
A Check payable to MassDOT for the appropriate
permit application fee must accompany the permit
application. Fees are non-refundable.

Fee schedule foraccess and Utility Payments:

Residential Access Permits
5 Units or less
From 6 to 49 Units
Greater than 49 Units

Non-Residential Access Permits
Less than 25,000 square feet
From 25,000 to 300,000 square feet
From 300,000 to 750,000 square feet
Greater than 750,000 square feet

Non-Municipal Utility Permits not in conjunction
With Access Permits:

Annual blanket utility permit
Capital improvements to a utility

Specific Instructions (print or type)

Line 1:
List name of municipality in which access is sought
Line 2:
List name or number of State Highway Route(s) to which
access is sought.
Line 3:
List Locus/Property address.
Line 4:
Describe property and/or facility. If access is sought under
Category II above, briefly describe facility for which access
is sought,

Example!: Private single family residence at 100 State Road.
Approximate size of proposed building 2.500 s.f. Approximate lot
size 0.75 acres.

Example 2 500,000 s.f. enclosed shopping mall adjacent to
State Route 1-290 and Route 20. Approx. lot size 67 acres.

Line 5:
Briefly describe the proposed work to be performed
within the State Highway Layout.

Example 1.’ Remove 50 feet of existing granite curb on south side of
highway in order to construct driveway access and modify the
roadway geometry to accommodate left-hand turn.

Example 2’ Excavate 10 foot x 10 foot section of roadway at
Station 100+00 in westbound lane in order to install water service
to residence at 100 State Street.

Line 6:
A Dig Safe number must be provided if the work will commence
with in 30 days of the filing of the permit. NOTE: A Dig Safe
number must be obtained by calling 1-888-DIG-SAFE
(1-888-344-7233). If construction within the State
Highway Layout does not commence within the period
allowed by Dig Safe, a new number must be obtained
prior to beginning construction. (www.digsafe.com)

Line 7:
Individual or business making application must complete
the required information, including application date and signature.

Line 8:
Complete this section only if the individual or business
making application is other than the property owner of
the land for which the permit applies.

$25.00
$lOO.00

$2000.00

$500.00
$1000.00

$2000.00
$3000.00

$500.00
$500.00

Return completed application, submittal checklist and
fee to appropriate District Office listed below, Please
contact the Permit Engineer at this address if additional
information is required.

District One
270 Pittsfield Road
Lenox, MA 01240
Tel. (413) 637-5700
Fax. (413) 637-0309

District Two
811 North King Street
Northampton, MA 01060
Tel. (413) 582-0599
Fax. (413) 582-0596

District Three
403 Belmont Street
Worcester, MA 01604
Tel. (508) 929-3800
Fax. (508) 799-9763

District Four
519 Appleton Street
Arlington, MA 02174
Tel. (781) 641-8300
Fax.(781)646-5115

District Five
1000 County Street
Taunton, MA 02780
Tel. (508) 824-6633
Fax. (508) 880-6102

District Six
668 South Avenue
Weston, MA 02493
Tel. (781) 431-5740
Fax. (781) 237-3348

Highway Division Website:

www.massdot.state.ma.us/highway

MessDOT rev 04.1? Page 2 of 6
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Access Permit Submittal Checklist
GREY;

DOT
USE This checklist provides the Applicant with a list of required submittals to obtain an Access Permit. However additional submittals may beNLY

required to issue an Access Permit. All Applicants must fill out Part A and one additional part that correlates to the selected application
type. To help identity the application type, please see the descriptions on page 6. Check each box that pertains to your application.
MassDOT will make the final determination regarding Access Permit Application type and categoly.

j PART A: ALL APPLICANTS MUST FILL OUT

1. APPLICATION TYPE - CHECK ONE
NON-VEHICULAR:

El Non-Vehicular — Fill out Part B

LI VEHICULAR
U LI Category I — Minor Vehicle Access Permits: Fill out Part C-I
U Q Category II — Major Vehicle Access Permits: Fill out Part C-I and Part C-Il
U Q Category III — Complex Vehicle Access Permits: Fill out Part C-I and Part C-Ill

2. APPLICATION TYPE (Check all applicable boxes)
U Q Application Complete

U j Permit corresponds to appropriate MassDOT District

U C Non-refundable check or money order on correct amount payable to: MassDOT
U Li Evidence certitying property owner(s) consent

U C Notarized Applicant Letter outlining agent’s duties and responsibilities (if applicable)
U fl Utility department sign-off as the Applicant(s) (if applicable)

PART B: NON-VEHICULAR PERMITS

[] IF NO PHYSICAL MODIFICATION tostatehighway/ayout- te. parade roadrace, traffic counts; etc
Requiredsubmittair

U Q Map of route

U LI Traffic Management Plan (designed in accordance with the Road Flagger & Police Regulations: 701 CMR 7.00)
U U Detour Plan(s) with municipal approval (if applicable)

Q IF DRAINAGE:

U Q If requesting connection or discharge to any MassDOT drainage system, contact
District Personnel for additional information regarding required submittals.

El IF CONSTRUCTION, RELOCATION OR REPAIR OF UTILITIES:
Requhedsubmitta&

U U EXISTING PROJECT: reference(s) to the documents and plans already filed with
MassDOT for the affected project

U fl NEW PROJECr/U]1LITY’WORI(
Requfredsubmftta/s

U C Engineered Plan(s) including method of crossing Highway
U 0 Traffic Management Plan (if applicable)

(Designed in accordance with the Road Flagger & Police Regulations: 701 CMR 7.00)
U C Detour Plan(s) with municipal approval (if applicable)
U C Tree Cutting or Landscaping Plan (if applicable)
U LI Vegetative Plan including plant species and maturity size (if applicable)
U LI Blasting Plan (contact District Personnel for additional information)

MassDOT rev 04.1 Page 3 of 6



PART C-I VEHICULAR PERMITSGREY:
DOT
USE

ONLY
CATEGORY I — Minor Vehicular Access Permits
Requiredsubm/tta&

LI LI Engineering Plans

EJ ENF - (Environmental Notification Form) Certificate (if applicable)

IF RESIDENTIAL DRIVEWAY:
0 Q Detailed plan/sketch showing the drive location in relation to the property lines, MassDOT baselines,

distance from nearest mile marker, and an easily identifiable fixed object (distance from telephone poles,
mail boxes, other drives, etc.).

LI LI If severe topographic conditions exist an engineered plan showing the driveway layout profile and storm
water management may be necessary to show that the edge of the proposed drive is protected during and after
construction to prevent sediment and debris from entering upon the State Highway Layout (SHLO).

IF COMMERCIAL DRIVEWAY: (where no MEPA review is required)
Requh-edsubmitta&

O 0 Two (2) 40 scale plans that indude:

LI C A. Route Number, Road Name, Property Address

fl B. Property Corners and Bounds

0 0 C. Lot Line Dimensions, Bearings and Distances
j D. State Highway Layout Lines (both sides) and Nearest Massachusetts Highway Bounds (if found).

LI Li E. State Highway Baseline and both edges of roadway including any sidewalks and type of edging, if any,
and shoulder information (grass, gravel etc.).

LI C F. Any existing drive to be altered or closed shall be indicated. Existing and proposed dimensions should
be included for altered drives.

Q G. Information on all proposed drives including radii, widths, handicap ramps. etc. must be shown.
H. All existing and proposed buildings, utilities, trees, stonewalls, fences etc.. should be labeled and

shown in their correct location.

0 Li I. It is required that all stands, buildings, gasoline pumps and structures of any kind be placed at least
12 feet back from the State Highway Layout Line, since conducting of business within a State
Highway Layout is forbidden.

Q J. Complete detail on drainage; all drives should be constructed on a downgrade from the edge of the
highway surface or shoulder to the State Highway Layout Line.

I K. Engineered plans will be required to show that storm flows are not directed into the SHLO, using
contour lines, where applicant/owner property elevations are raised from the edge of the highway.

Q L. The plans should identify’ measures to protect the edge of the proposed drive during and after
construction to prevent sediment and debris from entering upon the SHLO.

IF NEW STREET I SUBDIVISION ROAD:
Minor Intersection and Roadway Reconstruction (where no MEPA review is required)
RequiredsubmittaAr

[9 Q All Commercial Driveway requirements (above) apply in addition to the following: Evidence of acceptance, including
its line, grade and proposed drainage, by a local planning board, or other City of Town official with such authority.

A street/road profile from its nearest high point and plan of drainage.
P/ease be advi.cect

• It will be required that all such future street approaches be constructed on a downgrade, where possible,
from the edge of highway surface or shoulder to the State Highway Layout Line.

• Common driveway criteria may apply and must be shown on plans as mentioned above.

MassDOT rev 04.1? Page 4 of 6



GREY: PART C-Il: VEHICULAR PERMITS
DOT
USE

ONLY CATEGORY II — Major Vehicular Access Permits
RequfredsubmIta&

C Engineering Plans based on the standards in the Manual On Uniform Traffic Control Devices (MUTCD),
MassDOT’s Project Development & Design Guide or its successor, MassDOT’s Standard
Specifications for Highway and Bridges, and any current technical policies or engineering directives

• Issued by MassDOT. All PS&E design submissions must be both in hard copy (one set) and electronic
format. Electronic format includes PDF files transmitted to DHD or designee via USB Flash Drive,
CD or posted to a FTP site.

In cases where a proposed access is to be shared by multiple development sites, the Applicant(s)
will provide evidence of the rights of access between the parties involved prior to the issuance of

• the Access Permit.

C C MEPA Certificate

C Q Section 61 Finding

PART C-Ill: VEHICULAR PERMITS

CATEGORY III — Complex Vehicular Permits
Requiredsubmittair

O 0 Engineering Plans based on the standards in the Manual On Uniform Traffic Control Devices (MUTCD).
MassDOT’s Project Development & Design Guide or its successor, MassDOTs Standard
Specifications for Highway and Bridges, and any current technical policies or engineering directives
Issued by MassDOT. All PS&E design submissions must be both in hard copy (one set) and electronic
format. Electronic format includes PDF files transmitted to DHD or designee via USB Flash Drive,
CD or posted to a FTP site.

In cases where a proposed access is to be shared by multiple development sites, the Applicant(s)
will provide evidence of the rights of access between the parties involved prior to the issuance of
the Access Permit

Q MEPA Certificate

i:i Section 61 Finding

Recording of Access Permas

Applicants must record any Vehicular Access Permit and plans or any NonVehicular Access
Permit and plans involving drainage at the appropriate Registry of Deeds Any Permit issued by
MassDOT that requires recording will not be effective until recorded at the appropriate Registry
of Deeds and a notice of recording is submitted to the District Highway Director (DHD) Changes
may require the re-recording of permits and related documents In those cases permits will not

• be effective until re-recorded at the Registry of Deeds, and a notice of recording is submitted to ••

the DHD. • ,:; •

:

MassDOT rev 04.77 Page 5 of 6



THERE ARE TWO TYPES OF ACCESS PERMIT APPLICATIONS:
VEHICULAR, ISSUED UNDER THREE CATEGORIES & NON-VEHICULAR:

1. VEHICULAR ACCESS PERMI

Category! — Minor Vehicular Access Permits:
Access Permits for Projects that require entry to the State Highway Layout (SHLO), require little to no non-signalized
modifications, and do not significantly alter the operating characteristics of traffic. These Projects ordinarily do not exceed the
Massachusetts Environmental Policy Act (MEPA) transportation thresholds beyond the filing of an Environmental Notification
Form (ENF).

Category!!- Major Vehicular Access Permits:
Access Permits for Projects that require significant non-signalized modifications that may alter the operating characteristics of
traffic at residential or commercial driveway intersecting with the SHLO; that require significant non-signalized modifications that
may alter the operating characteristics of traffic at or upon any other intersection or roadway under the jurisdiction of MassDOT;
that require the installation of a new traffic signal at a residential or commercial driveway intersecting with the SHLO or at any
other intersection or roadway under the jurisdiction of MassDOT; or that require modification of structures, equipment, or
hardware at an existing traffic signal at a residential or commercial driveway and its intersection with the SHLO or at any other
intersection or roadway under the jurisdiction of MassDOT.

Category Ill — Complex Vehicular Permits
Access Permits for Complex Projects requiring actions similar to major Projects, but which require a new or altered SHLO; that
require significant non-signalized and/or signalized modification within the SHLO over an extended distance or at a number of
intersections that significantly alters the operating characteristics of traffic along a corridor; or that require the construction of a
new, or modifications to an existing, bridge. These Projects generally require MEPA review and may require Federal review.

NON-VEHICULAR. A PERMI4

Access Permits for Projects that require access to the SHLO that do not involve physical modifications such as a parade or road
race; construction, relocation or repair of utilities within the SHLO; tree cutting or landscaping within the SHLO; the use of
explosives to remove material from within 250 feet of the SHLO; or connection to or discharge to any MassDOT drainage system
(in cases where it can be shown that no practical alternative exists).

CONDITIONS REQUIRING AN ACCESS PERMIT

Vehicular Access Permits are required for:
• New residential or commercial driveways or streets intersecting the SHLO; or,
• Physical modifications to existing residential or commercial driveways or streets at their intersection with the SHLO; or,
• Change in use of an existing residential or commercial driveway onto SHLO that results in a Substantial Increase in or

Impact on Traffic (as defined below) over the current use; or
• Construction of new or change in use of existing, residential or commercial driveway from properties that abut the SHLO to

serve a building or facility, or expansion of a building or facility, that generates a Substantial Increase in or Impact on Traffic.

Substantial Increase in, or Impact on, Traffic as referenced above is defined as:
A Project that meets or exceeds any of the following thresholds:

(i Generation of 2,000 or more new ADT on roadways providing access to a single location; or,
(ii) Generation of 1,000 or more new ADT on roadways providing access to a single location and construction of ISO or

more new parking spaces at a single location; or,
(iii) Construction of 300 or more new parking spaces at a single location; or
(iv) Creation of a change in the type, pattern, or timing of traffic that is determined by MassDOT to generate a significant

impact on traffic flow and safety.

Non-vehicular Access Permits are required for:
• Access to the SHLO for Projects that do not involve physical modifications; or
• Connection to or discharge to any MassDOT drainage system (in cases where it can be shown that no practical alternative

exists); or
• Construction, relocation or repair of utilities within the SHLO; or
• Tree cutting or landscaping within the SHLO; or
• The use of explosives to remove material from within 250 feet of the SHLO.

In cases where a particular Project or activity may seek both vehicular and non-vehicular access,
separate and distinct Permit Applications must be filed.

MassDoTrevO4.fl Page 6 of 6
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Appendix F

Subsurface Investigation Boring Logs
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Appendix G

Analytical Laboratory Sieve
and Proctor Test Results



Client: Fuss & ONeill, Inc
Project: Muddy Creek
Location: Project No: GTX-10859
Boring ID: SB-01
Sample ID:S-16
Depth : 5-8 ft

Sample Type: jar
Test Date: 06/02/11
Test Id: 209511

Tested By: jbr
Checked By: jdt

Test Comment: ---
Sample Description: Moist, yellowish brown sand with silt
Sample Comment: ---

printed 6/3/2011 2:04:30 PM

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
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% Gravel

6.1
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6.4

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

97

94

87

64

34

19

11

6

Coefficients
D   =1.8331 mm85

D   =0.7742 mm60

D   =0.6152 mm50

D   =0.3686 mm30

D   =0.1929 mm15

D   =0.1318 mm10

C   =5.874u C   =1.332c

Classification
ASTM N/A

AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD



Client: Fuss & ONeill, Inc
Project: Muddy Creek
Location: Project No: GTX-10859
Boring ID: SB-02
Sample ID:S-5
Depth : 15-17 ft

Sample Type: jar
Test Date: 06/02/11
Test Id: 209512

Tested By: jbr
Checked By: jdt

Test Comment: ---
Sample Description: Moist, yellowish brown sand with gravel
Sample Comment: ---

printed 6/3/2011 2:05:02 PM
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AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD
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Traffic Bypass Plan Drawing
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Conceptual Culvert
Alternatives Drawings
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Wetland Resource
Impact Area Figures
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Alternative 4 Hydrodynamic
Modeling Memorandum
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MEMORANDUM 
 
Date:   December 22, 2011 
 
To:    Carole Ridley, Coordinator, Pleasant Bay Alliance 
 
From:  Sean Kelley, P.E. and John Ramsey, P.E.  
    
Subject:  Muddy Creek Trapezoid Channel Scenarios 
 
 To help optimize the proposed idal inlet design for Muddy Creek, four (4) 
trapezoidal channel scenarios have been simulated.  The RMA-2 two-dimensional 
hydrodynamic model developed previously (Kelley, 2009) to determine the channel 
dimensions for optimum tidal flushing was used as the basis of this analysis.  The goal of 
this analysis was to determine the dimensions of a trapezoidal channel that would 
replicate the tidal flushing (i.e. tidal prism) capability of the 24 ft box culvert that was 
previously selected as the optimum alternative in the prior study. 
 
 Initially, a trapezoidal channel with bottom width of 10 feet and bottom elevation of 
-2 feet NGVD was simulated with the model numerical mesh following the conceptual 
plans produced by Fuss and O’Neill (2011).  The sides of the channel have a slope of 
1:1.5 (v:h).  The channel bottom was then widened by increments of four (4) feet and the 
model re-run until the mean tide prism of the simulation period was equal to or larger 
than the 24 ft box culvert from the original analysis. 
 
 The results presented in Tables A and B show that a trapezoidal channel with a 
bottom with of 22 feet is needed in order to match the flushing capacity of the 24 ft box 
culvert.  For all the modeled alternatives, the hydraulic radius of each channel at the 
lowest stage of the tide was the dominant influence on the tide prism exchanged through 
the inlet.   
 
 The trapezoidal cross-section exchanges water very efficiently at higher water 
levels, but hydrodynamic resistance increases and the channel becomes less efficient as 
the tide drops and the wetted cross-section narrows.  Therefore, the Creek floods more 
quickly (compared to the box culvert) when the tide is relatively high in the channel, but 
then ebbs more slowly at lower stages of the tide.  Because the channel bottom is close 
to MLW, the low-water width of the channel becomes the controlling dimension of the 
design.  It is not likely that the channel could be lowered further since the Creek 
bathymetry at the inlet channel is shallow (i.e. similar elevation to the proposed channel 
invert elevation). 
 

Applied Coastal Research and Engineering, Inc. 
766 Falmouth Road 
Suite A-1 
Mashpee, MA 02649 
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 One advantage of the 22-ft trapezoidal channel compared to the 24-ft box culvert 
is that the maximum tide currents are reduced.  Modeled average maximum tidal 
currents in the 22-ft trapezoid channel are 4.8 ft/sec, which is close to 2 ft/sec less than 
the maximum currents in the previously evaluated 24-ft box culvert (6.7 ft/sec).  For both 
scenarios, the maximum currents are sufficient to mobilize sand-sized particles; 
therefore channel shoaling would not be problematic.  The lower maximum currents 
associated with the 22-ft trapezoidal channel would improve safety associated with 
recreational use. 
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Table A. Tide datums computed for existing conditions and modeled inlet alternatives, including the 
proposed trapezoid channel.  Elevations are in feet, NGVD.  Percent change of tide range 
compared to present conditions is also provided. 

 WPB 
open 

boundary 

2009 
present 

24 ft 
single 
culvert 

10 ft 
Trapezoid 
Channel 

14 ft 
Trapezoid 
Channel 

18 ft 
Trapezoid 
Channel 

22 ft 
Trapezoid 
Channel 

Maximum Tide 4.9 2.9 4.8 4.6 4.8 4.9 4.9 
MHHW 4.2 2.5 4.0 3.8 4.0 4.1 4.2 
MHW 3.9 2.4 3.6 3.3 3.5 3.6 3.7 
MTL 1.8 2.2 2.0 2.3 2.2 2.1 2.1 
MLW -0.3 1.9 0.4 1.3 0.8 0.6 0.5 
MLLW -0.5 1.9 0.4 1.3 0.8 0.6 0.4 
Minimum Tide -0.6 1.6 0.3 1.2 0.7 0.5 0.3 
Mean Range 4.2 0.5 3.2 2.0 2.7 3.0 3.2 
Percent Change - - +540  +300 +440  +500  +540  

 
 
 
 

Table B. Comparison of computed mean volume (ft3), mean tide prism (ft3), and 
system residence time (days) for present condition and modeled alternatives. 

Scenario 2009 
present 

24 ft 
single 
culvert 

10 ft 
Trapezoid 
Channel 

14 ft 
Trapezoid 
Channel 

18 ft 
Trapezoid 
Channel 

22 ft 
Trapezoid 
Channel 

Mean Volume  5,337,000 5,145,000 5,649,000 5,405,000 5,329,000 5,290,000 
Mean Prism 713,000 4,972,000 3,180,000 4,231,000 4,684,000 5,059,000 
Residence Time 3.9 0.5 0.9 0.7 0.6 0.5 

 


