
CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL 

LISTED BELOW. 

BMPNUMBER: YC004 

DATE VERIFIED: February 11, 2013 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

LOCATION: WILLIAMSBURG, VIRGINIA 
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ENVIRONMENTAL INVENTORY 
1. TIDAL WElLANOS: NONE ON SITE 
2. TIDAL SHORES: NONE ON 51 TE 
3. NONTIOAL WETLANDS (RPA): PRESENT 
~- 100' BUFFER (RPA): PRESENT - ENTIRE SITE IS IN RPA 
5. NONTIOAL WETLANDS (RMA): NONE ON SITE ( AU. WETLANDS 

WITHIN RPA) 
6. 100-YR FLOODPLAIN: FEMA FLOODPLAIN SHOWN ON PLANS. 
7. SLOPES 25,.; OR GREATER: PRESENT 

CRANSTON MILL POND 

SPECIAL USE PERMIT 
POWHATAN DISTRICT JAMES CITY COUNTY, VIRGINIA 

VICINITY MAP 
8CALE: 1" •11#1 

2000 eooo 

SITE DATA 

OWNER/CONTRACT PURCHASER 
CRANSTON MILL POND, LLC 
C/0 EARTHSOURCE SOLUTIONS INC. 
5735 S. LABURNUM AVENUE 
RICHMOND. VA 23231 
CONTACT: BRENT FULTS - PRESIDENT 
PHONE: {B04) 222- 5114 
FAX: (80~) 222- 5220 
EMAIL: BFUL TSCIESSWETLANOS.COM 

OVIL ENGINEER 
KOONTZ-BRYANT, P.C. 
1703 NORTH PARHAM ROAD 
SUITE 100 
RICHMOND, VA 23229 
CONTACT: PAUL HINSON, P.E .. LEEO AP 
PHONE: (8 04) 740-9200 
FAX: (804) 740- 7338 
EMAIL: PHINSONCII<OONTZBRYANT.COM 

SITE ADDRESS 
661 6 CRANSTON'S MILL POND ROAD 
TOANO, VA 23168-9067 

ZONING 
A1 

MAP REFERENCE 
PARCEL 10 : 2230100044 

FIRM FLOOD MAP REFERENCE 
FLOOD ZONE X 
MAP NUMBERS: 51095C0105C 

51095C011 0C 

UTILITIES 
WATER: NONE 
SEWER: NONE 

AREA 
153.48 AC. (WHOLE ElaSTING PARCEL) 
59.33 AC. (PROPOSED PARCEL) 
3.56 AC. {DISTURBED AREA) 

WATERSHED 
THE ENTIRE PROJECT UES WITHIN THE YARMOUTH CREEK WATERSHED. 

TOPOGRAPHICAL INFORMATION 
SURVEY PERFORMED BY TIMMONS GROUP IN FALL 2009. 
SURVEY MERGED WITH JAMES CITY COUNTY GIS. 

HORIZONTAL AND VERTICAL DATUM 
NAD 83 & NGVO 29 

CONTENTS 

C1 .0 TITLE SHEET 
C2.0 EXISTING CONDITIONS PLAN 
C3.0 LAYOUT AND GRADING PLAN 
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NOTES 
1. 

2. 

3. 

4. 

5 . 

6. 

7. 

B. 

THE EXISTING DAM IS CURRENTLY BREACHED. NORMAL WA TIER SURF ACE 
ELEVA liON PRIOR TO THE BREACH WAS 9.1 5'. 

PROPERTY UNE FOR THE LAKE EXTIENOS 1' ABOVE THE PRE'J!OUS NORMAL POOL 

ELEVATION OF 9.15' 

CRANSTON'S MILL POND IS A REGULA TIED DAM IN ACCORDANCE WITH 'J!RGINIA 
REGULATIONS. THE DAM'S INVENTORY NUMBER IS 09513. 

DAM'S SPILLWAY CONSISTS DF A 3D' v.lDE CONCRETE BROAD CRESTIED WEIR v.lTH 

A 10' EARTHEN EMERGENCY SPILLWAY. 

DAM OUTIFALLS INTO A TIRIBUTARY DF YARMOUTH CREEK. THE TIRIBUTARY IS 

TIDAL BELOW CRANSTON'S MILL POND ROAD. 

.-

ACCESS TO THE DAM IS PRO'J!DED BY AN EXISTING 12' GRAII£1. ACCESS ROAD ON 
THE EASTERN END OF THE DAM AND A 10' DIRT ROAD TO ACCESS THE WESTERN 
END OF THE DAM. 

DESIGN SURVEY FOR OAM EMBANKMENT FROM A FIELD SURVEY CONDUCTED BY 
TIMMONS. ALL CONTOURS OUTSIDE OF THE DAM EMBANKMENT ARE FROM JAMES 
CITY COUNTY GIS DATA BASE. 

THE ENTIRE DAM IS v.lTHIN AN RPA. 

SOILS LEGEND 
- - --- ------- SOIL BOUNDARY 

15F EMPORIA COMPLEX 

17 JOHNSTON COMPLEX 

CRANSTON'S MILL POND 

N/f" TCMHO n5rl .1: HUNT Vi! 
ROBt:Rr A.. CARL[. THf IJ£ADOWS 

PARCEL /D: 2230100044 
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CRANSTON'S MILL POND 
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CRANSTON'S MILL POND 
STATION: 10406.85 
APPROX. 320' DOWNSTREAM 

;~~~~-~-:FIRST FLOOD WATERS: 2 MIN. AFTER F AlLURE 
PEAK FLOOD WATERS: 122 MIN. AFTER F AlLURE 
MAX DEPTH: 6.0' OVER ROAD (100-YR FAILURE) 

- I 

DAM BREAK INUNDATION MAP 
FOR CRANSTON'S MILL POND 

SIGNIFICANT HAZARD CLASS 

LEGEND 

--------- SUNNY DAY FAILURE 

~ SPILLWAY DESIGN FLOOD WITH FAILURE 

SPILLWAY DESIGN FLOOD (NO FAILURE) 

--D---0- PROBABLE MAXIMUM FLOOD WITH F AlLURE 

NOTES 

1. 

2. 

3. 

THE INFORMATION CONTAINED IN THIS MAP IS PREPARED 
FOR USE IN NOTIFICATION OF DOWNSTREAM PROPERTY 
OWNERS BY EMERGENCY MANAGEMENT PERSONNEL 
MAPPING OF FLOODED AREAS AND FLOOD WAVE TRAVEL 
TIMES ARE APPROXIMATE. TIMING AND EXTENT OF ACTUAL 
INUNDATION MAY DIFFER FROM THE INFORMATION 
PRESENTED ON THIS MAP, 
ALL TOPOGRAPHICAL INFORMATION FROM JAMES CITY 
COUNTY GIS. 

4. DATUM: HORIZONTAL=NAD 83, VERTICAL=NGVD 29 

0 

DRAWN BY: JBM 

DATE: 6/14/10 
REV. 6/24/10 
REV. 8/20/10 

400 800 

~ 
~ 

1200 

CHECKED BY: PFH 

SCALE: 1 "= 400' 

KOONTZ-BRYANT, P.C. 
SITE DEVELOPMENT SOLUTIONS 

1703 N. PARHAM ROAD, SUITE 100, RICHMOND, VIRGINIA 23229 

(804 )740-9200 kbpc@koontzbryant.com FAX (804 )740- 7338 YC004_CRANSTON_MILL_POND - 005



Scott Thomas 

From: 

Sent: 

To: 

Cc: 

Subject: 

Scott Thomas 

Thursday, March 22, 2007 5:09 PM 

Darryl Cook; Mike Woolson; William A. Cain; Barry Moses 

John Horne 

Colonial Heritage - Interesting Fact to Look At 

Attachments: ColoniaiHeritage.overall.jpg 

Page 1 of 1 

I've been reviewing revisions to the Colonial Heritage Master Stormwater Management plan for some time now. 
Part ofthis review process was them providing a HEC-RAS analyses of the stream network within the project 
area. Although they have BMPs scattered throughout the development, they would have some uncontrolled 
discharges. At uncontrolled discharge point MS-19 would apply directly at the receiving channel. Also, as 
uncontrolled runoff and controlled runoff is in combination, it was important to use HEC-RAS to show existing 
natural channels throughout the site, especially the larger streams in RP A/conservation areas, would meet MS-19 
parameters, specifically that natural channels are adequate for velocity and capacity for the 2-year event. 

The current master SW plan for Colonial Heritage has 24 structural BMPs, 667.5 acres of dedicated natural open 
space and an LID component to meet water quality requirements. An overall map is attached which shows all of 
the constructed BMPs to date, not all the master planned BMPs. 

Early in the review ofthis analyses, the engineer inadvertently provided me a HEC-RAS analyses for a 100-year 
storm. This would be good for a floodplain analyses, not an MS-19 analyses of the two year storm. However, it 
did provide some very interesting information. 

Colonial Heritage total land tract, with the Boy Scout property is 1508 acres. Roughly the drainage area to 
Cranstons Mill Pond (YC 004) is about 4300 acres. Therefore, Colonial Heritage is about 35 percent of the 
drainage area to Cranstons Mill Pond. At the lowest point in their stream network, just below Deer Lake, an 
analyses point was evaluated. This analyses point is about 2,500 feet upstream of Cranstons Mill Pon. 
Predevelopment 100-year flow at this location is 877 cfs. Postdevelopment, with all the structural BMPs in place 
is 1,894 cfs. This is an increase of 1,017 cfs to Cranstons Mill Pond at ultimate buildout. I would say the 
Colonial Heritage is at about Yz buildout now. 

For the 2-year storm at the same analyses point, predevelopment is 311.07 cfs. Postdevelopment is 249.5 cfs, a 
reduction of 61.5 cfs. It is evident that our storm water management requirements definitely have an effect on the 
2-year storm but in this case no effect whatsoever on the 1 00-year. 

Quite interesting huh? 

Scott J. Thomas, P.E. 
Chief Engineer - Stormwater 
James City County 
Environmental Division 

Visit: 
http:/ Lw'Y...\Ylam es-city. va. us/resour_ces/ devmg_mt/diY ~ deviDzmt _en_yjron .html 
and 
www.protectedwithpride.org 
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Scott Thomas 

From: 

Sent: 

To: 

Cc: 

Subject: 

Scott Thomas 

Thursday, April12, 2007 6:05PM 

'alexcom@vacoxmail.com' 

Cheryl Waldren; Wayland Bass; William A. Cain 

Cranstons Mill Pond Information 

Attachments: CranstonsMiliPond.1.jpg; CranstonsMiliPond.2.jpg; CountySSCcriteria.121404.pdf; 
CountyDesignPianChecklist.pdf 

Joe- it was good talking to you again. Tell Roland and the crew I said hello. 

Page 1 of2 

Here is some information on Cranstons Mill Pond, if it becomes a project. You stated that the hunting club may 
have retained you to prepare a plan for submission to DCR Dam Safety. 

Plan Submission 

Normally all site plans need to come through the Planning Division. They are the clearinghouse for plans. But if 
it only involves minor repair/improvement to an existing dam and probably only involves erosion and sediment 
control, I think it can just come to our Division directly. However, if you think it is more than some minor work 
and involves the roadway and utilities (ie. VDOT, JCSA, etc.) it will need to come through our Planning Division 
and be assigned a County site plan number. I think there are hydrants along the road. The James City Service 
Authority (JCSA) is our utility arm. Wayland Bass is the County Engineer. We work closely with him. If it 
comes through Planning, he and us and VDOT, Planning and the JCSA will get a copy for review. If you submit 
if directly to us as an E&S control plan only, we would assign it a Division E&S plan number and I would make 
sure Wayland sees it also. 

It just depends how extensive the work plan is but the rule of thumb is normally through Planning, only minor 
E&S plans get submitted directly to our Division. 

General 

The assigned County BMP Code number is YC 004, although this facility is deemed a "private facility" not an 
actual BMP. Based on County GIS, roughly the drainage area to Cranstons Mill Pond is 4300 acres. Colonial 
Heritage is about 35 percent of the drainage area to Cranstons Mill Pond. The current master stormwater 
management master plan for Colonial Heritage has 24 structural BMPs, 667.5 acres of dedicated natural open 
space and an LID component to meet water quality requirements. However, our requirements would not address 
the 1 00-year storm event. If you have any questions about what development has or is to occur in the watershed 
for your assumptions on design discharge for the spillway let us know. 

As this is not a BMP for a land development project, it would not have to meet our stormwater management 
requirements per our County BMP manual. 

FIRM maps 15B and 20B show SFHA Zone AE and Zone X in the vicinity of the dam (provide general notes on 
plan). The State Road is State Route 632 Cranstons Mill Pond Road. 

Yarmouth Creek Watershed 

The area is also within the Yarmouth Creek Watershed Management Plan area which was adopted by the Board 
of Supervisors. It is in the nontidal mainstem of Yarmouth Creek. Provide a general note on the plan stating that 
this project is situated in the nontidal mainstem of Yarmouth Creek. Special Stormwater Criteria, which applies 
to Yarmouth and Powhatan Creek Watersheds, would apply to the project. However, based on the nature ofthe 
project, and it is not a development plan or adding impervious cover or even subject to storm water management, 

4113/2007 YC004_CRANSTON_MILL_POND - 007



Page 2 of2 

we could probably work with you on that one. Perhaps use ofEC-3 matting on slopes that you would probably 
not mat otherwise may be a good choice to show that you are complying with the SSC. I've attached the SSC 
criteria. 

RPAIRPA Buff'er 

Unfortunately, dam repairs and improvement would fall under some of our Chesapeake Bay ordinance 
requirements because work activities will be conducted in an area shown as RPA/RPA buffer. Even if it is an 
existing dam. The nature ofthe project really has no bearing on this. If it was purely dam maintenance it 
probably would not be an issue, but as it is may be considered an improvement it needs to comply with our 
Chapter 23 requirements. I believe you will need to submit a letter with the plan, stating the reason for the 
project, work activities to occur and a request for waiver/exception from Chesapeake Bay ordinance 
requirements. For this type of case (existing dam), usually this is an administrative review and approval and does 
not go to the Chesapeake Bay Board. I've included a map which shows RPA/RPA buffer area. The red is historic 
(pre-2004), the purple is projected and the green confirmed. Environmental inventory requirements of Section 
23-10(2) ofthe Ches Bay ordinance would also apply; however, you may be under the 5,000 sf disturbance 
threshold. Probably for this case you would list the components and state either not present or no impact, except 
for RPA/RPA buffer. This can be done on a table on the cover or plan view sheet. 

If you are disturbing slope 25 percent or steeper, even if man-made, you need a waiver from our Division. Submit 
a letter which states the amount of impact, measures you are providing to limit impact or control erosion. This is 
an administrative waiver and pretty simple. Section 23-5 of the Ches Bay ordinance governs this. 

Here's a link to the Ches Bay ordinance: http://www.jccegov.com/Qdf/county cocl~chQ23.pdf 

Land-Disturbing 

Our threshold for land-disturbing is 2,500 square feet of disturbance. As discussed, I believe at a minimum we 
would have to review the plan for Land-Disturbing permit purposes which would include our Division reviewing 
and approving an erosion and sediment control plan for proposed dam maintenance/improvement activities. I 
assume that it is more an improvement activity than routine or non-routine maintenance. We would require 
evidence of a permit from the DCR prior to issuing land-disturbing permit. If there are any wetland impacts, we 
would need evidence of that also before we issue the LD permit also. Sometimes this happens ifthere are impacts 
to perimeter shoreline wetlands. 

Part of our land-disturbing permit process is to post a surety for siltation. This would probably be a pretty low 
amount for this project. Our land-disturbing application and information is on our website at 
)1ttp://www.jccegov.com/government/forms/environmental.htiTI! . Some ofthe forms won't apply. I've also 
attached our erosion and sediment control plan checklist to guide you in preparing the E&S plan. 

Hints: On the E&S plan, clearly show the limit ofwork, e&s control measures, a sequence of construction and 
address environmental inventory requirements. 

Scott J. Thomas, P.E. 
Chief Engineer - Stormwater 
James City County 
Environmental Division 

Visit: 
http://www ..@m~s-~9jty . y_a . us/~soyrce_s/p(;!_ym_gmt/9iv _ devm_gmt_ ®\'iron .btml 
and 
Yi_F__W.prot~J_~:;!_dwithpride.org 

4113/2007 
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Cranston Mill Pond 
Project Narrative 

Cranston Mill Pond is an existing pond located at 6616 Cranston Mill Pond Road. The pond's 
dam was breached during a tropical storm in 2006. Prior to the breach the pond had an area of 
50.2 acres at the permanent normal pool elevation of9.15'. 

The applicant (Cranston Mill Pond, LLC) proposes to repair the breach in accordance with the 
requirements of the Commonwealth's Dam Safety Act and associated Regulations. The facility 
is considered a regulated facility in accordance with state regulations as the dam creates an 
impoundment capacity in excess of 50 acre feet. The existing dam does not meet current state 
requirements. The dam improvements will bring the dam into compliance with the Dam Safety 
Act and Regulations. 

The dam has been operating under a Conditional Operation and Maintenance Certificate from the 
Department of Conservation and Recreation's (DCR) Soil and Water Conservation Board due to 
the dam's non-conformance with state requirements. An Alteration Permit application was 
prepared and submitted by the applicant to the DCR Dam Safety Division for the required 
modifications to the existing dam. On January 14, 2010, DCR's Soil and Water Conservation 
Board issued a Dam Alteration Permit, which is valid thru January 31, 2011, to the applicant. 
The applicant has discussed modifications to the Alteration Permit based on refined design 
specifications and expects the revisions to be approved at the Board's September 16, 2010, 
meeting. 

The proposed improvements to the dam (which will bring it into compliance with current dam 
safety regulations) include the construction of 100' of new concrete broad crested weir spillway. 
The new spillway would be constructed to maintain the same water surface elevation as the 
existing spillway. The existing 30' wide concrete broad crested weir spillway would be removed 
as part of the proposed alterations. A new 30' earthen emergency spillway would also be 
constructed. Woody vegetation on the dam embankment and within 25' of the up and down 
stream toes would also be removed in accordance with state regulations. The existing dam 
embankment would be raised approximately 3' and the existing embankment slopes would be re
graded as required to provide a stable slope. Wetland impacts will be less than 1110 acre and the 
United States Army Corps of Engineers Nationwide Permit #3 will be used. 

In conjunction with the preparation of the Alteration Permit package for the DCR Dam Safety 
Division, a dam break inundation zone map has been prepared. The map and research of down 
stream properties revealed that there are no existing structures or houses within the limits of the 
dam break inundation zone. Cranston's Mill Pond Road is located below the dam and has an 
average daily traffic count (ADT) of 470 vehicles per day in accordance with VDOT's 2008 
traffic data base. The property below the dam is shown to be within an RP A in accordance with 
James City County's GIS data base. 

Studies of the Yarmouth Creek drainage basin have been performed by the Center for Watershed 
Protection. The studies indicate that the pond provided environmental benefits for the Yarmouth 
Creek drainage basin. Once repaired, the dam will provide environmental and safety benefits. 

YC004_CRANSTON_MILL_POND - 012
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pECLARATION OF COVENANTS

PROPERTY OF
Cranston Mill Pond, LLC

(Owner)
James City County, VIRGINIA

THIS DECLARATION oF covENANTS (the "Declaration"), is made this J1%uy ot
, 20)4, by and between CRANSTON MILL POND. LLC. a Virginia limited
llvf'|, O*r,r., and the COUNTY OF JAMES CITY. \IIRGINIA. a politicalliability corryiany (*CMP'

subdivision of the Commonwealth of Virginia (the ooCounty").

WHEREAS, CMP is the owner of the certain property consisting of approximately 59.33 aues
(the "Properly'), which is morB particularly shown on that certain plat entitled "subdivision Plat of
Cranston's Mill Pond and Adjacent Property" number JCC-S-0049-2010 (the "subdivision Plat")
which is duly recorded in the Clerk's Office of the County of James City, Virginia as lnsffument No.
idfrz:|4b>.

WIIEREAS, CMP desires to comply with the respective conditions and terms of the Cranston's
Mill Pond Nutrient Reduction Implementation Plan dated April 20, 2010 among: CMP, the Virginia
Deparhnent of Environmental Quality (*DEQ) and the Virginia Department of Conservation and
Recreation ("DCR?) by imposing this DECLARATION OF COVENANT$ upon said Properly for the
purpose of generating and transferring nukient offsets pursuant to DEQ's point source nutrient Uading
program ($$ 62.144.19:12 etseq. of the Code of Yirginio,1950, as amended (the "Virginia Code")
and 9 VAC 25'820-rc et seq.) and DCR's stbrmwater offset program (Virginia Code $ 10. l -603.8:1).

WHEREAS, CMP desires to comply with the respective conditions and terms of the Nutrient
Reduction Implementation Plan by imposing this Declaration of Covenants on the Property.

WHEREAS, the County has adopted the Chesapeake Bay Preservation Ordinance, Chapter 23
of the James City County Code, as required by Chapter 2l of Title 10.1 of the Virginia Code to protect
the Chesapeake Bay and its tributaries from nonpoint source pollution within the Chesapeake Bay
drainage area.

WHEREAS, CMP desires to comply with the respective conditions and terms of the
Chesapeake Bay Preservation Ordinance, the James City County Code, and the Virginia Code and
desires to preserve land in its natural condition as part of CMP's efforts to improve the quality of
stormwater runoff from the Property.

WI{EREAS, This Declaration of Covenants is imposed by CMP freely and voluntarily.

NOW TI{EREFORE WITNESSET}I: CMP does hereby declare, covenant and agree, for itself
and its successors and assigns, that the Properly shall be hereafter held, leased, transferred, and sold

CranstonMill Pond, LLC
Cranston's Mill Pond
Declaration of Resrictions
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subject to the following covenants and restrictions which shall run with the land and be binding on all
parties and persdns claiming under them.

CMP hereby grants operational and nutrient offset transfer rights for the Property under the
terms of the Nutrient Reduction Implementation Plan to Chesapeake Bay Nutrient Land Trust,LLC
("CBNLT'); CBNLT agrees to manage said Property according to the terms of this Declaration of
Covenants and the Cranston Mill Pond Nutrient Reduction Implementation Plan.

Covenants and Restrictions:

The Properly shall be preserved in perpetuity by prohibiting the following activities:

1. A. Destruction or alteration of the Property except the following:

(a) Alterations in accordance with plans approved by the Soil and Water Conservation Board in
issuing an Alteration Permit effective September 16, 201A, for Cranston Mill Pond Dam
(Inventory Number 09513) pursuant to the terms of the Dam Safety Act (Virginia Code $$ l0.l-
644 et seq.) and Dam Safety Regulations (4 VAC 50-20-10 et seq.) (collectively, the "Virginia

. Dam Safety Program');

(b) Alterations necessary to maintain the Property and Cranston Mill Pond Dam in accordance with
the Dam Safety Program including removal of vegetation as required by Virginia Code $ l0.l-
609.2 and associated regulations;

(c) Alterations to Cranston Mill Pond Dam authorized by the Virginia Department of Conservation
and Recreation and the Virginia Department of Environmental Quality as necessary to implement
the terms of the Nufiient Reduction Implementation Plan and ensure the success of the planned
nutrient reductions and associated nutrient offsets and in conjunction with the constnrction,
reconstruction, enhqncement or maintenance of the dam and spillway;

(d) Alterations as reasonably ne@ssary to comply with local, state, or federal law or permit or
appropriate court order;

(e) Alterations depicted on the Subdivision Plat and the Site Plan (JCC-SP0093-2010);

(f) Outdoor recreational activities including, but not limited to, canoeing, boating, hiking, camping,
wildlife and botanical observation and studies, hunting, trapping and fishing;

(g) Non-commercial removal of trees for personal use (not to exceed 12 trees per year) on those
portions of the Properly outside the RPA (as shown on the Subdivision Plat) for obtaining
firewood for private use on the Propedy only; and

Cranston Mill Pond, LLC
Cranston's Mill Pond
Declaration of Reshictions
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(h) Alterations to construct structures such as walkways, boardwalks, foot trails, wildlife observation
or management sfrucfures, benches, picnic tables, fence posts and, ecological, biological,
hydrological or chemical monitoring, observation or management equipment including, without
limitation, monitoring wells, water control weirs or interpretive stations, or other structures
provided that such facilities are constructed and maintained in accordance with all applicable
local, federal, and state laws and are located outside the RPA.

l. B. Destruction or alteration of the Property excep the following, provided each excepion is
approved in writing by.the County Watershed Planner, which approval shall not be unreasonably
withheld:

(r) Alterations to construct a dam observation deck and an equipment storage and work building
outside the RPA'provided that such facilities are constructed and maintained in accordance with
all applicable local, federal, and state laws;

fi) Addition of signs constructed in public right of ways by or on behalf of the Virginia Department
of Transportation, the Counfy, or other governmental agencies;

ft) Removal of vegetation (where not precluded by local, federal, or state law) when conducted for

(r) removal of noxious or invasive plants, or
(iD limited aesthetic modifications not involving clearing or removal of trees or

limbs greater than three (3) inches in caliper unless dead, dying or diseased; and

O Planting of native species of plants by hand for aesthetic landscaping or screening purposes.

2. Construction, maintenance, placement or relocation of any structures or fills including but not
lirnited to buildings, and mobile homes, other than those which currently exist, except as authorized
upon the written consent of the County Watershed Planner which approval shall not be unreasonably
withheld. On the portion of the Properly outside the RPA, construction and maintenance of an
observation deck and an equipment storage and work building shall be permitted upon the written
consent of the County Watershed Planner which approval shall not be unreasonably withheld.

3. Ditching, draining, diking, damming, filling, excavating, grading, plowrng, flooding/ponding,
mining, drilling, placing of trash and yard debris or removing/adding topsoil, sand, or other materials
other than that approved upon the written consent of the County Watershed Planner which approval
shall not be unreasonably withheld; however no additional approval by the County Watershed Planner
is needed for those activities authorized by the Alteration Permit or depicted on the Subdivision Plat or
Site Plan.

4. Permitting livestock to graze,inhabit or otherwise enter the Property;

Cranston Mill Pond, LLC
Cranston's Mill Pond
Declaration of Restrictions
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5. Harvesting, cutting, logging, and pruning of trees and plants (excopt as may otherwise be authorized
in this Declaration), or using fertilizers and/or biocides other than what is approved upon the written
consent of the County Watershed Planner. Harvesting, cutting and logging trees on the Property shall
be permitted as necessary to implemen! the irnprovements approved by the Alteration Permit or
depicted on the Subdivision Plat or Site Plan. Harvesting, cutting, and logging trees on those portions
of the Properiy outside the RPA shall be permitted upon the written consent of the County Watershed
Planner for the location of dam observation deck and an equipment storage and work building.

Amendment:

The covenants contained herein shall not hereafter be altered in any respect without the express
written approval and consent of CMP or its successor in interest and the County. After
recording, CMP or its successor may vacate or modifr this declaration by providing a

document signed by CMP or its successor in interest and the County. For portions of the
Property outside of the RPA for which nutrient offsets are not then currently being generated

and transferred: CMP or its successor in interest may amend or vacate this declaration by
providing a document signed by the CMP or its successor and the County, provided the
amendment or vacation of this declaration does not negatively affect the RPA or the areas

within the Properly that continue to generate and transfer nufiient offsets.

Compliance Inspections and Enforcement:

The County, DEQ and DCR and their authorized agents shall have the right to enter and go on
the Property to inspect and take actions necessary to verifu and enforce compliance with this
Declaration. For safety reasons, the County, DEQ, and DCR shall, when possible, give CMP
advance notification of on-site inspections. Each request for access by non-County, DEQ or
DCR parties will be evaluated on a case-by-case basis by CMP. The restrictive covenants
herein shall be enforceable by any proceeding at law or in equity or administrative proceeding
by the County, DEQ and DCR. Failure by the County, DEQ, DCR, CMP or any future owner
to enforce any covenant or restriction contained herein shall in no event be deemed a waiver of
the right to do so thereafter.

In the event of a violation of this Declaration, the County shall have the right to seek all
appropriate legal and equitable relief, including but not limited to: reasonable attorney's fees
and costs, the right to restore the Properly to its pre-violation condition, and to assess the cost
of such restoration as a lien against the Property.

Separabitity Provision :

The provisions hereof shall be deemed individual and severable and the invalidrty or partial
invalidity or unenforceability of any one provision or any portion thereof shall not affect the
validity or enforceability of any other provision thereof.
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Consent of Lender and Trustee: (Not Applicable)

No Lien Held

Referenced Document:

Terms and Conditions of the Cranston Mill Pond Nutrient Reduction Implementation Plan
OateA A&.tl 'Ld , 2010 among: Cranston Mill Pond, LLC, the Virginia
Department of Environmental Quality and the Virginia Department of Conservation and
Recreation are available upon written request.

Document copies may be obtained with permission from:

Chesapeake Bay Nutrient Land Trust ,LLC.
5735 South Laburnum Avenue
Richmond, Virginia 23231

(SIGNATI.JRE ON NEXT PAGE)
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WITNESS the following signature the day and year first above written.

TITLE:

and notarial seal this

//M
hL(

day ofIW

,&ylonr

Nrr{h br"fi "* rn / t. -eor@a,county ot Y\rlil/-(- ,towit:

I. lt' t FV l0 W . a notary public for the state qnd city afo.resaid, d9 certif
a"t hWnose name-was signea o" Jnnwnl V. zoll i" rtit
capacity on that date to th6 foregoing document has acknowledged said docirment and signafire
before me in the city aforesaid.

1 Given under my hand

J,x\iM*! .2011.

My commission expire " 5 U4 7O , ^VIRGII{IA: CITY OFTYIIrIAMSBT,RC & @t,{W OFJAMES CXTY'ftb dquneni w.!s adnitted b rcaord oriat 3 i f.&f." $lpl,l. The Hes ftnffiqrTl$nffi
Sion 58.1-&1, 58.1S2 & 58.1€14 haw been paid.

STATETAX LOCAITA( ADDIIIOT'IAITA(
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'WHEREAS, Mr' Paul Ij. I-linson. PE of Koontz-BryantPC on behalf of-Mr. Brent Fults, Cranston,sMill Pond l-t-C (the ",Applicarrr"). has appearcd befbre rhc Chesapeake Bay Board ol't:lt:::,it,u County (the "Board") orr Decembcr 8,2010 ro requesi an exception ro rhe
ttse ol'the I{esource l)roleclion Arca lthe "ltPA") on a parcel of'pr.operry iOrtiri-o'r,
JCC RI lax l'arccl No.2230100044 and lurrhcr identiticd as lhe Toano llunl ancl Fislrclub properly at 6616 cranston's Mill Pond ttoaij (the "prop*#iu. t.i tonrl * tr,li application,CPE-ll-050 for encroachment into the Rpn uuftu ro, ir,. ,.rruuilitation of. grat)ston.s Mill pond and:

wHEREAS' the Board has listened to the argunrents prescnted and has carel'ully cr:nsirjered all
evidence entered irrlo thc record.

Now' THEREI''oR,E" fo.llorving a public hearing. rhe Chesapeake Bay Board ol' janres Ciry Ctounlr
bi, a ma3ority vote ol'its rrrerrbers FINDS that:

l' 'I'ltl' 
exception t'cqucst is the r'inirnurr rlcccssarl, r. af'rorc1 rcricl

2' G|anting lhe exception rvill not corrf'er upon thc Applicant any.spccial pririlegcs
d-cnied by Cliapter 23, Chesapeake Ba1 

'Prcscrvation. 
of tlre Jarnes f itv c',run11

Code, to other propcr-t), owncrs similarly silrrated in rhr". viciriitl

l Ilrc exceptiotl reqtresl will bc in harmony rvirh rhe purpose and iptent ot'('haptcr
23 of'lhe 'lamcs City C'ounty Clode. and is nor of iubsrantial detrirnent t; ,;;i;;
qualitr.

4 'fhc exceptioll recluest is Irot based on ctlrrclitions or circumstances that ar.c sell'-created or self-irnposed, rror does tlre requesr arise fronr .on,titi"nu 
- 
o,

circumstances either perrnitted or non-confonning that are relared to .,f:u.rri
pa rcels.

5' Reasonable and appropriate conditions are hcreby irnposed, as ser t'orth beltrw.
r'vhich rvill pre\snt the exceplion rc(luest tic,rn causing a degradati6rr ol'watcr.
quality.

6' In grarrting this cxccpf ion. 1he tbllowing conclitions are hercby inrposecl to pre\,crr
this exceptior 

'cque'sr 
r'.rrr e aLrsrrrg tJegiailation of',narrlr qunrity,.

l) '1'he applicant lnust obtain all other lrccessarl' f'ecielal" slale. arrcJ loeal pcrrriits as
required for the project.

lr.ESoLUl.ION

2) 'fhe recordation oI a NatLrral open Spacc. (Nos) case,nenr or
crvenarrts over the entire proposed par.cer, i' a |orrn suitable ro
Altorncv.

a [)ecd ol
the ('ourrlr

r-t-'^ '4 tlftl k



,-,fi- . ,

te*,yI rs I r\
l) T'he NOs "ur",n*,u@ rrffi*ccr rh*,uprr rrrc

pt'or isiorrs ol thc Ordinan-pruv15r'rs r)r rnc urornanee-t0n+iHr+ed-'in- Scctiorrs ?3-10(3) (rJ) and 2l_lr(c).which is pr.virling u lorrn of'srrrer) satisractory to rhe !9g$yi(trrrrcl. rt.t,,r,y,!r,,,F .r rull ur sutsly sallsfaclor) to tne lgujy_Aysurerr lbr the Nt)S caserncnt or l)eetj of'( rvcnanrs ,nur0i-Girxrg

4)

s)

I'his. cxception requesl approval shall becontc rrull and voicJ il'corrslruclion hasnot begun by Deccnrbcr 8,2011 or alr improverrrcnt, ur.rurii,rg the requrrecl
eascmcnt arc nol conrpleled by lhat expiration date.

written requests for an extension to an exception shall be subnritlcd ro theEnvironmcntal Division no laler lhan 2 rveeks piio, to the exprrariorr tlate.

*,*1,/
:u'

i..4."., *-"

ii .:
-._,'.-z:- jL":-+i

-.-..'-'....-----_---._
llav id Cussmarrri;
Chair, Clhesapeakc Bay Boarrl

Adopted b1'the Chesapeakc tlav Boarrj of Jarnes Ciry Counry. Virginia. this $th-da1 of.l)ccembcr 20U ---"--- - "r
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{'-,fi9trirtry4r,efi cffff
Yee No$/A
n O 4 Pk{,Nvrovs- il D Cf $torm &dn hugths, sizs, typor. classos and slope fm alt segmnt.

I"*fuel dhedtly r]n plnlr sr we strxr6*$dpif* sMsle.
fis$ssi$,silr$dftrrc'ftdanr., nmholca. jumieu cts,) rJw slcyasorq
inv€rB, typ€ and rcquired grstc o? top unit and lcngths laM.
Al{ strucrurc numbers labeled.
Adcquf,ftE bi{fubl clure &on at&w r1te,'**I{tfx'srtssctsss.

.rnc]

0 CI il. PltOfi&ESgeftcrclly nre notrquirsd br* arc er uragd to cxpodttc rpview. lf' not provided" ensuro all pipe segnenu bavc adoquas mirirffm covcsr do nql
,iree6ed rnaximum d@x,ofcwer fsr fu typafcbs of dpG apc*lStid: dr *d[
eo*rfiiut wf6 othc*,dte .u$ll$cs,.or c*mvatisn rtrar,

n n d. nni;nrLs' t g g Q f'ypirsts$0r*rdr€lsbddi6g{Mil3:.m.xfuerne,$eth
CI O f| $ts*dcrd desilsor,re&s$cn sefersll Frylpred,sserr $&

rWWs {irdsl$, ffi*hol*$,Jun * itn};
fuSt,thapfng.-d*ts{l o,r rsp}ieebb &&r*rls {st?,
'S&p Scrrfi,siapplir*! nferenoc note (if dcpth 4 &, oi i'llttttl.
&$!sl sffi.$snt$}&Bih wilh detignctioa, tsc*ie&E :lsttt.*
,&fErl, nrld-{l t6t,t$th, liidn$,,dq$p" tt{t$h; Eids. $opc, and
ins!*!l$..idn dspdr rt*n'liqd f&r e$r#lrq{1fdh. eftaq$$f dqrl*n ddftr $
fisde!$qrt dr{y qlio bF inaludsd.
outler ssbesorls.{d sI pife :o$t&ll*;
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Yer No$/A
B C f,l srvRMwlTEReoNVEyANcEsysrEtr{cpMpwATrc}Ns

g q g 
-S-torm $wgDesign computationr based on l0ryeardedgn event.q q q Hydraulic Grade Line computarims bsed on t&ycar des'lgn wenr.

[3 g O lnlettqnrrputxtisrNs b{sed oil,$,url*{rt VDOf prusodur* for Sread,
ponding depth and grare siee requircd.

A Culvorr Heedwarcr cs6lrq6iEn& Ds*n,,bsrffd oa t0-y x d*rlgn
Etorm €vent and check only for 10O-year siowt cveilt.

fl Open Chnrnel cornpur$ione ba*d o6 !gg1 dwbl c,wnt&r,ve,loeity
and l0.you design ovenr for capacity.

q Sbnffi ou$et protcction or speohl energy dise?pdors"
Ct Pipc thicknas design oomputatiqrs, u require& for sclcctcd pipe

type (liw load, minimum cover, ma,rimum hcight of csver, etc,).
n Adcquate channcl cornputatione for rcceiving channch (b** orr neH

!!$etwd rlg$pd 5qqiQn dacq}.

ss
$F
crtr0s
n$

uI w4iff. {qt H,e.&dfimqrlrgrr7 &w e{{r*$xsft

tr$c

fm)ROLCIGf- An SCS bsscd methodslogy is rct1rtrrd for fte design of
stotmwrfidr mm*gement/BMP facifities nith watershcdr excccding 2t) acres.
Under 20 scres, othsr gernrally acs€Fed ncthodologioe such c tfr! rnodifid
fnig*t, rrili*l ftsnn 6re allowabtc. Rsfar ra €lxptsr 5 of the VESCH w Chepter
5 of the VSMlf.

n g tr RunoffCurveNumberqCocffieiantdctarminations: prsd€veloped
,md.utim& developmerrt tard u$ sc8ft$io

O C Cl Tirne of concsr$sti-on: predevelsped md uhimure devckopnrern
indiootirgovarlan{ shsllow eonaontrilc4 and ctwnrel flow
conponelss (200 ft. ma*imurn langfi for ovslard flsw),

f O O Hydrognphgencration(tabularorgnp.ieaq: pe-md
poo,ldbvdepraent esndltiusE fui tli* ,1 *, 1", 1 S,, rd i00-year ,sesign
gfeHfi cr,er{$.

FA1IUW CON\I11JMTION and AilNIMUM SEPARATTONS
fi C 0 Serecning rnd.lry.oueorrsi*rent wi$r Sedisn2iil;$sqdlof$estraper

YesNoMA0dq

g
s
a

CT

*

24 Zoning ordinsrce (leadscaping, ocrcening vlsbility. e{o.).
q q Basio asrsidmtions for safcty and unawhorizcd er{ry.
q q Propcrlaryth ro widttr rario Oypigally 2ll:tV).
D CI Facilittcs wfth deep pook (4 fect or rnsre in depth) prcvidad with lr,vo

,@ri{Ks. Fifun (15) ft" saftty bsnsh sstw$d $mr anara*t polnt
iltnxirnrlin 6 p$llq€$r*lo,,pp, a*d,q!*i& ldtsil ir fiw.,npqnal
*hobltae klstF,nfieal Fps,[ NSr, lrwidrlu nny bc corpiiM arr
a cue-by-case beoia

it fl Pond buffei minirnurn 25 fcet owwad fron mardmusn design TISEL.
Additiof,lal sct@ke rnay be rcquircd to perrffist struetur€s.

O U Notreq shrubs orwoody phnts within l5 festofemtsnkmerr &eor
?5 &et from principal splllway stucturb.
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Yes No $14BDq Ir!fittr sa,sdftt r*rg*ysleh facilhiea genoral$ toetedw ltast,$$
fu* hortmna$y fom Frry wst€r supply rrtll; 100 fect fiqo'my
dcwnalope buikling; slr*,25 &Ft froun arry rryelope bdtdlngn eal*es
airs specific invcstigation allo,$rs for reducsd scparetio*

$fb&*rtr.arc:co-Jr{Ff,* frntrt
et n in Ebv#on or$t4gp-$toragecurvcdlirrxfibnttr'fu
D CI O Weir/Orificc Conlrot- fxtenm Dskntion.
,t3 fi il -!Ss*1,&tser Consril -rissrl.ysr softtrul forchmnd prvtautisn"

P q q Weh/Orifrce Corrtnol - riser2-yrmcorltnl ls+rentity (ifrcq$hpd).
q q q Wcir / Orifiac Conmol - riser l0-yow comrol er qw$ity (if rcqui@.
A p A hlgtlooilcl{bryrs$cot}trol.t*tl:$mrw),
CI n 0 Chpck for bagql solurol prior to.ri*cr ori*ss,fhr$1s p-rv,walshg.flsw"

Yes No-NJA
CInK

fffl
UO

$6rr hErnwr tg6di$€rs.
0 Ern*gcncy spiltwiy capaclty snd dcpth of flow.
tl Elsvatlon - Discharge (Owlet Ratird curve and/or Ebkr Provt{c ell

n O tr Downstreffi hydrogreptm at ssffiti$cd shrdy painte, if conditione
waxsar* (ia facility diroharp conbM urith unconuollcd bypass).

td',$ 4,# ae r,?dirrf
el il ff $fatel gxr,lity vulurne ftrpennanal*pol ar, d,,o*e*lse{ud'EM$

nest$cstwluns{WAry}.
n ,S ,g .Sktsr q$altB vslu$s.f,s.r+ri*d6d dpt$r*fun bM,,w,s*leeted'&MF

lltsEnert vqh$e{WQ$) uitlr drsryde-rvs c$ryg&fiom,
0 0 O Dtewdown oornirutetiots &rthe t*l€sr,34'ft &&atiorr fu *irmm

rA n S l*laybwivrd

,S*T" it dnsignsd bted 0n curl€ni Slleqm elrurnel Plotcctiqn

D O H. PnND or R&1ERYTIR ROIITING
f, D O gtCI&ga&di*Stot$or$tngsf p@cwlsgry{ifrflor* hydipgtcF,hs,&r!k

r. ?"; 10,;,f,n{ ttpye* d*td riq$$r pr*,@tlrys,lii kikl.iigtt*$
etgf8p tlp's llie l8'y€or storm tbrough thc prlhriiS,rfitltff Ati
pass th€ I Syoo stotrn wlth a minimum I foot of frsebmrd through a
combimtion princlpal srd crmryiency spfilwCys. If no mwgency
spillWb r!rywsbf l$gs@{*ro pxstlp&ci*l hi*h
'q&r flsrr,s*4ltqsb}!|*{hslilclrels plfig.&u,fwbr hryB,&t$@ &&t
or morc of cross-sectional rrea" coatah a hood type iglen ald have a
minimsm F.eeboard of 2 fast. Tolcem spilhrays with_rninimum I ft.
{*rldth,,ffi. bl$o rccsrnrr€nded U or absw th€ de.ari8n jtrJ-Sgr .no*m
eleretion.

" "d

00
F,nno

eft elutel p$ul€$tio*, cf itql-h,
n p.srl*f ,duie.srp*wtnti.0tr$ tw,tlliin 34 hsrrs).
n ,{i*ti ard-esign {concrctc Frcfoncd} or sls4ri*f !yp$.
13 Fr.l!a.rdiepl*figp d*igq tor diq|natiie.mqfrsil sfffi,ffillirq..wp*e,r)r
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Yrs f*o Nl*
S' S .g'orn BhelI bw.;siwetum,*offiwr m$mu*; S3'* l,?5 nh*m{$a,

Downstrecrn dangcr rcach study andlor emerpney action plen (if
eerdfttuu
Upstwml bcn*mraten,ans.fysersnfb.rff*lto adJrecxl prop€rty
(if cond i tions warant).
It0''yosr:ftos$ltlrin impsq*E (if eondriun*, !*B$s*h

,o s's
ff#,fI

ry,trniset*ted; &cp*rr pr*pcfgd $ atsgilt*r*dr pmsfuienai cltgirrssr.
Requlrcs i&Er totr €viaw *nd qpprovd pritr ts ias$ef,se of t"sd

o n B ffilffifftilti;* rcquircrnem se$sried ac per Appendh E of
ths Janres CJfy County Guideliser for Design srd Con*nrction of
$tornl .Uqnsg{r$ffi F.T#e,&grral. {IffiSiertFiti *rd

r o o [jH:tr3frHt*'ffiffi]esar*rieds per.Appnnx Eq*he
hff Str g0uf ,'0uidetiner for Dcsign siid 8 n S
,Senn$$trl*$qffiq!! BMPs malmt (tnfiladiqnl.Flet'ttggiCI,{ $S

e $ D i;ff*-ffifffrmfrkw arcq, poot arca, erincipal soorn l
$lrus$ra:r0F,,orr*.iliv xoqf sa€ rbqttrl.! Irf s|}d.*mer$!gy *pill*uy if

f n n m%, t*i$r Urd{id, sdnl:&l$*f}fisqtlor! (agfM @4t70*rrr*

ffiT 
nnd deFhs ro bedroo& sad the ,soossnl wqlcr tablc

0 O fI di""ario'Co*"tv Record Drawing/Corutruption Certificotion notc
pmvidd on plm. Non: h it utderstood lhat preparation of record
'dr.ewl6 :dadeow mtcitanrxa$mbrr m teqqfradlol".prajwt f6c itiltts
wsy wt ot*o*rmrfly 'fu perlond by the ptm iprgffi" ?hEl+

, . ,st68tp?Sefiletfir6y.*epsrformsd by athg''x.

f,, t/
q O R 

pRNcIprtL spruvAy pRaFrLE AND Assocj/-raD Durir$

Yes No$UA
f, 0 :il GEaTECHNT:ALR4QaTREMENTIw I il CI n g-qstf{huias},Rrsqrt lrdfh ree$f,nxsnd*tiw.*peci e. to EMf ,M}tS

&n n JWFffVG AROUND ANA P RAP OSAD GRADE
'q,O O Embankmenlorp*my.*!isp,:s.itb*lo l&lcd{3$:lV

rna:dsrun).
n f, Minimum top width labelcd (pcr VESCH or V$lviH

rcquiromcnts).
13 O Refroval qf unsdhbls, {a*teriar !s-der,piop**o,S.,fb.ei.lfu

(per Geuechnical Reprt rquircrrc.nrs).

K
q
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Yer No FUAg C] W coKETRENcH

' \ O fJ CJ Mamisl (perphnor Geotechnical Rcp-oct).

it f} Ct Bottonn width (4' minlraurn or gfmter ao dtctated by
Gcotechnioal R eport recunmcndsiions).

F $ide slopes (l:t rrodmmr stcepmss)
CI Dsp{h (4 mnilnum or gsshr as distd€d by Gcotochnkal

,&Fpa$)"

P R I NC I p A L C O N T8.A L,s,fit rt:crur*a. Sj$#A #Jq SrMrtdfi
REQWEnD FARALLtrE'{J')

q q- Durabk, wateftight rsistant rftatestal (corrcrctc pwforred).
tr R Riser disslcrcr is a lest l.?5 tlnss hrger thrn barrcl

drmctcr.
f, O All pcrtincm dtrrlprrttrr*und.clevatisns*hory$,.
CI f, Contol orificeor,t*sitdi!$ffiianr sx*:chsionssts\vn.
n S[ Trast rask - rermvablc - for eesh rc.lcaac
0 W Affi:vorlcx device, b*fifle or plate.
O K Riser baso saus$re, with d*nsrl*sfis $d rmbsdmex- 

spccifications (s€ngrete pcfcrrd).
,[J fl l.ntsl*r ascsi$ (rtsps, ftlddcrs, cts.] fwsninlsmffosfs]

,thrcfinm svcr4 &st bt helgl$i. E *Bossiv6ly high rircn
- t nnry necd sornE liurr* rf exisfiorr$wix on tqp,por.tion.

E O q. Lo'vr, flowsifiaewithtashreek dcvise.

PBINCIPAL CONTRAL STRUCTURE OWLET EARRELg n .fi htqlerial{A: Tffi.CI;}$l relnfweitsglam&*Sslitrilh
w*-@glrljs,tit*. Fris:dryprqwl !E{tli&d for all other plpc
:ecfirtrl{g&ff nCp rypcr, eMF' CPF" FYC" r*G;):

f, n n $rppcrt:artd'kd4ine.rt{Nrrirailtsr,ri. Srrisffel- 00r$r€F,
pttdl** S0, or ff rccommqldcd by tl*,qiib$6!.!h&41
Rcport.

O Cl Pipciwwr, lcngth,sire,claseq$drlop€shown
U Cl FlffBd end sec{iod or endwlt pwided oil barrel ouflot.

S&EPAGECONTROL
O O D Phreatic line shown (4:l slopc measured from the

trtwtseilrian ofl_ €*atql&qq'r'liarlditrp plrdpd spitlwqy

dw&nhlghrrywtl

0 n 0 AI,t-TI-sEEPCotl,,Ans
tr tr CI Anti-eoop soltar, conet€tc preftrrcd.
f' {J ll' siee - li Fsrs€nt insrassb ia tength of

i*nrsisffi rr#irrg.ot$si& pipe diixmetcr.
eI m fl $paring,aad'locx*ionsrr'b*rrel(lamt{det

bnst 2 .fea &oln apip Joint),

fI.ilnn

ffi"&

ood

nsd.

&
CI
$
tr

&

s
el

$a{}ft cl s/rruet {PftJr{6nds
e' Saslga,bae*d on l*tcrl NAC$ d*rigx

nretlrods,nrd cs.rlifl;d, rhy g profts*i$nd
cngirrcer.

Ss{s'll of 14.



ff.#"s. FIE'tAnaN AND DIMEI,{S \ONAL DFaSIAN DATA
& O O Tepofhcility. -qqrt$t ar4.ga-&$,lls{ t'to.
i, perc€$ reulcment).
E[ O 0 Clestofprincipatcsntrcl suucture rpillrrny gt teast ono (t)
*, foot bclor+ crest of cmargonoy ryili'ray, if prwidcd.

fr" g 0 Minimum fueboard of ome (l) foor abovo ttlc 100-ycar
design high rndet elevstisn fer ftcilhies with sn

hr fincrgency spillway,

A il Ct Minlmum fresboad of fiilo (!) fest*bo,wthe f$0"yatr
*calgn ttigh wat6r slavatlsr fu Mllttc$ gilhes sn
e:&srgffiry rp*ltwy w ln e with the SCS

_ _ .-L lktionalEngirccringHsrdboo*' (prlorapprovalrcqgirad).
n il W Bmin Sedimcut Clean-Out clcvdio{r (pcrmanenr nrode).- Typierlly l0 to ?5 p*r*n efwmy qu*W v,slurupl

d.o o Sffi leY fr ffi e,P*6e rrfelI{f f
kt$lng.S

Cl Proposed gra<te.

A Top of facility - conslnplod asd s€tthd
S [sediea sf*wr':S@l Wtln.S,.{*Slsidp,,*l$tr* he6li$

,{6ltlsr$ns.Y:l.Sll.1| li$'€.l$}
Botton of corc tfcmoh (4'minimuni.
Location ofeach soil boring.
Barrel locatbn.
&.t|ttitre $sd prsfiosl {it{iw,t{t6tih&F8ft!.rttfun.

Mryo
E U il Existinggrowd.

Ut q ry lnlct, tcnit(ssntrlotl*ndoqtM.rwfrorxpsl$cs,
q n 0 Spillway srd crsr elevations.

r.,ff n H, PREfREA7rMEI{TDEI{CEsofadequmdepth oM property dcsicncd
using rquind 1netrsstmert votumes fur the selcs{sd County BMP
"futllty VBa l,ffl*d&rgbur,nor'iimitsdw,#dlmffir&mcbrys-,$€diffistt
ho$irt& susrF{, ,grns* sl}amgls;, gm*l diapNWgplr, plurqs pooh,
*ham&erxapara*o nrafiufasr$?{luprFms.ryutlxrsirc@bk'ffi*hods.

H

H#
p
g
fl.

:.

I

i
I

t

t:
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Yps No N/A

ffi r n cpuliruucTraNspsffiFicrffol\is 
''navurtrsRn 3 Anticipded seqgurce ofcorstnrctim forBMF(coil$i$errt

d n r ;'ffiffi"1*#'1H"ffi'rffi,'nowconditions
E$rrflt8i$ d!{lng$ r{
SitF $d subgredc proprrslnm requdnmcnt*.
Embanlcrsent, nn nd b'skfill matathl toil and pltecrnwrt
(lift ) thickrpsc requircrncnts.
Cornpaction and goil rrnicnrre cofltsnt rcquif.€ro€nB.
Geosynthetias for drdn4ei f,ltfatfi&rl,.lssi$$N!. t*tritr'
separation rud rcinfhc€fircrfi pwpo$ca.
Clry or syntlretic (PVC ot I{DPE} pord linarg.
Storm drai& und€fdr&in and pips omduit rcquinnncne.
Minhnuardeph of pfpe covsr 6r temporuy ($oru*nretion)
and final cowr csnditions
FumanCnt sbrtoffvslvs urd porrd Mn.
Concrote requiremarm for sffsturd cumponents.
Rtgrap and olopctpretrotion.
Ats6s or rnsir*Gfis&ce M ffrfusr,bgse;.*u&rc,
Temponry and pcrmanor* subilizalim mcaeuts.
Teinpar*ry ar,penuaueu.t sa.&ty fsr|{i$g.
,bMF Landtoepfug{@"disllsry, fr*ngJb perit?Fler,ctc.i
SW and fE Xe control{if unnqrnwdl,
€irnshuctien,nonifo*ing and r4#fftg[liorty pfo&s$ief&|,
Otho*
ful---. ,. ,*,,.- ,"-,.",.,,,.,..".. ,. ..,. . ,:

ffios
Ef, O

dn n
Eoo

H$$
Mso
d,nn
40 0
BN G

Hfi#r$tr
{ n n a#Irvrss{ilcsPnorustoils

$r0 n Enffy rcsmnsibleformaintmmcc HctiltfiEd..
f,l 0 C ]rtAtu*tcrmeeFtmwh&h,wtliMiffibl{tngftstrs* slq*Edpls

Wno
ntrd

neI{

:for:iary i qf!hp.&*fli.ry-g1{| fi! ,

Main@rar*o asccas ftom public rigtrr-o,:wry or pbticly
trgvcled rosd,
tvtqt*tcrre$c€aifsrssp@i*r h$Sh lyritq
pqphsd buftn,s{i*dpq1.atdtmtimeli*y Eifltsnys. ci,u$st

stnrctures, blebays, errbsnkmctrl arca sld po*ibte
sedirqtnt-removal rCI*pilc ws-
.h{itiifsi'{ri .6 ftio_t rr,idr6 puslk sa&ty,$wtftti**dtnS) or
altemrtivo fencing.
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rl

ly.
t(s t{/sono&anilaas
*

Siad fbr ss,i&$sn .&sigh reldase {geasr.dlly tg"ysd $tffirtr}"
Flared erd s'ec{}on or sndwall.
firnensions.
Rock or riprry siza qua*i:y and platwrrur thi*k*or,
Slopc at 0 percent (Lcvel Grade).
Gcotcxtihs (nonwoven).
$peqfel .Enersf ilisslpstofs ar* r€quircd fbrrite*ign,ttls*hrrrgt,ystdshics
thal *eeed eig,h$c*n fl,$) f€t gw rcnon{; or i use sf $ederd.osl*
po.t**i*n wsuld nsaalt in rclaeiss$ x*ea*irrg'palrnirs{bb' ct
ifelse$p!; nr if Sase'reffits wtrhni.ts thsir ilg*.

,{sy$or&en, trt{ffigiwr w: tfffoffiilArilrff sp,ff${.f fiF fi}$&,f,&4ffr

P,ailF r: {nnJ-f .#.:*l*f.#-.
g**t

I
I
t

$Yi.irytoe8b.fr€leekt$$stt;$
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Environmental Ilivieion
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Oq$et'PruW$n!
,{dditior$l €snnmtn*s and lnfet${iox

7
8
t.4

l4

OENgRAL IilTORMATION
Frojxtliane; ,',
q&-:er/AfBlitan*
F'lan Plepaxr:
Ptojcct Loeatiou
Tax f'vlap I Fa*ol;
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oth*'rFi;"tll'iruUrinrt in ro :

tr" Dssryn or Construction Drawings (Plarrs, Ptofiles, Details, etc.).

W Erosion & sedimt*t Cottrol Flan (Plqns, Oslsik,,Etc.).
n Erosion & Sdfunent Control Plan Dcsign Report.
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g
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6*crmentat "%
ccT 20 llfi

4ecerueo

FAnf{ilUNIy xith eurrentvcrsior:sof ChaptcrS, Erssisn qnd 8e.dlal@n Conrol
and Clupter 23, Chesapeake Bay Preservation ordinances ofthe Code of James Ciry
Csunly; vir.giniaand tk Vtrgiaia Erosirxinnd Sodirteil Csntrol Hardlook (VESCI0.

for the pojeel.

l*lNANCfi l{aeeesary, reqrested in witlng, &r the plan approving au$oiiy to*airre
or modify any of the minimum st*ndards and specificrtions of the VFSCH dcsmcd
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erosion and sediment control plan as proposed for the land disnrrbing antivity. Masgurcs

should bc consisrent with those proposed on the site drawings Addrcss gcncral uae

insh$atiq.& li;nilatignr, sequoncing omd maintenagsleqilifctnents fof tfich es*,olim€ffure.

STABILIZATION MEASURES required for the site" either temporuf;y or permanen[ anil

during and following congtrustion including temponry anrd penmrent soeding and

mulching, paving, storro, soil $abilization blankcts and maEirg,, sodding, IandscaPing or

rpwi*l stabilieatlon teehniques to be utilia:d at the slto,
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stonrndaler manryrment fscilitics and conttol oldralnage ow' tha lite is s-taliliasd'

ttlt&l{k!:"TIWF;:

CALCUATIONSIND COMPWAfiONS associated with hydrology, hydraulie ard-fesigrt

of proposed ternpoary and permanent erosion and ssditnent contml measurT ircluding:

cediu*ot hap; fu basira, di*ersiinrs. sloilriltt-q oqlt?aysBc€ c]anne]s, culvcrts, slope

drai**,ostlet,protertions, ctc. Compuiatien* a€ l.tottai$irsd qltl|!aconstfuctiot plf,fi fl_4-

may 'be ancsbed in-a su.pp!*ntnal ergsion End sediA&qt csnFsl' piltrt dsSi8n iePoft, lf
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w{tlr sctnmatic or skeJch cross-section showing applicable dedgn and con$ruction data'
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tm zlor iS-vuat i*sign itom event b,ascd on maximum disturbediitc conditions (exilrlq;
irrt*im or proposd conditiorx) in acpordance with Minimum $tadard 3.l4 ofthe VESCR
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Public Notice
U.S. Army Corps of Engineers, Norfolk District

June26.2007
CENAO-REG
NAO-2006-8301-prk

FEDERAL PUBLIC NOTICE
The District Commander has received a joint application for Federal and State permits as

described below:

APPLICANT
Toano Fishing & Hunting Club
cloL. Clark Jones Jr., President

WATERWAY AND LOCATION OF THE PROPOSED WORK: The project is located in
Yarmouth Creek, a tributary to the Chickahominy River, in James City County, Virginia.

PROPOSED WORK AND PIJRPOSE: The applicant proposes to rebuild the combined
principal and emergency spillway of Cranston's Pond dam that was washed out due to high
water flows in the fall of 2006. The pond water has drained through the breach in the dam and

emergent vegetation is re-establishing on the formerly flooded areas.

Cranston's Pond was created by damming offYarmouth Creek approximately 70 years ago. The
purpose of the original dam was to provide water for a grist mill. The mill has long disappeared
and the pond was being used by the Toano Fishing and Hunting Club, which has a membership
of l0 people. The pond was approximately 30 acres in size. Yarmouth Creek below Cranston's
Pond dam is a confirmed anadromous fish use are4 with striped bass, blueback herring, and
yellow perch being collected. In addition, American eels have been collected downsfeam and

upstream of the former pond.

Issues such as possible anadromous fish runs in the area, the possibility of establishing a

wetland, braided stream complex in the area formerly flooded, effects on endangered species in
the area and measures to mitigate adverse impacts by providing fish passage are being examined.

In addition to the required Department of the Army permit, the applicant must obtain a Virginia
Water Protection Permit from the Virginia Deparhnent of Environmental Quality (DEQ)
assuring that applicable laws and regulations pertaining to water quality are not violated and a
permit from the James City County Wetlands Board. Project drawings are attached.

AUTHORITY: Permits are required pursuant to Sections 401 and 404 of the Clean Water Act
(Public Law 95-217) and Title 62.1 of the Code of Virginia.

FEDERAL EVALUATION OF APPLICATION: The decision whether to issue a permit will be

based on an evaluation of the probable impact including cumulative impacts of the proposed

activity on the public interest. The decision will reflect the national concern for both protection
and utilization of important resources. The benefits which reasonably may be expected from the
proposal must be balanced against its reasonably foreseeable detriments. All of the proposal's

@



relevant factors will be considered, including conservation, economics, aesthetics, general
environmental concerns, wetlands, cultural values, fish and wildlife values, flood hazardso flood
plain values, land use classification, navigation, shoreline erosion and accretion, recreation,
water supply and conservation, water quality, energy needs, safety, food and fiber production,
mineral needs, consideration of property ownership and, in generalo the needs and welfare of the
people. The Environmental Protection Agency's "Guidelines for Specification of Disposal Sites
for Dredged or Fill Material" will also be applied (Section 404(bxl) of the Clean Water Act).

The Corps of Engineers is soliciting comments from the public; Federal, state, and local agencies
and officials; Indian Tribes; and other interested parties in order to consider and evaluate the
impacts of this proposed activity. Any comments received will be considered by the Corps of
Engineers to determine whether to issue, modifu, condition or deny a permit for this proposal.
To make this decision, comments are used to assess impacts on endangered species, historic
properties, water quality, general environmental effects, and the other public interest factors
listed above. Comments are used in the preparation of an Environmental Assessment and/or an

Environmental Impact Statement pursuant to the National Environmental Policy Act. Comments
are also used to determine the need for a public hearing and to determine the overall public
interest of the proposed activity. Anyone may request a public hearing to consider this permit
application by writing to the District Commander within 30 days of the date of this notice,
stating specific reasons for holding the public hearing. The District Commander will then decide
if a hearing should be held.

Preliminary review indicates that (l) no environmental impact statement will be required; (2) no
species of fish, wildlife, or plant (or their critical habitat) listed as endangered or threatened
under the Endangered Species Act of 1973 (PL93-205) will be affected; and (3) no known
properties eligible for inclusion or included in the National Register of Historic Places are in or
near the permit area, or would likely be affected by the proposal. Additional information might
change any of these findings. For compliance with the Coastal Zone Management Act of 1972,
as amended, the applicant must certifr that federally licensed or permitted activities affecting
Virginia's coastal zone (Tidewater) will be conducted in a manner consistent with the Virginia
Coastal Resources Management Program (VCP). For more information or to obtain a list of the
enforceable programs of the VCP, contact the Department of Environmental Quality, Office of
Environmental Impact Review at (804) 698-4330 or e-mail: elirons@deq,virginia.gov.

COMMENT PERIOD: Comments on this project should be made in writing, addressed to the

Norfolk District, Corps of Engineers (ATTN: CENAO-REG), 803 Front Street, Norfolk,
Virginia 235 l0- l 096, and should be received by the close of business on luly 26, 2007 .

If you have any questions about this project or the permit process, please call Peter Kube at (757)
20t-7s04.

FOR THE DISTRICT COMMANDER:

Michael A. Schwinn
Chief, Western Virginia
Regulatory Section

Attachment: Drawings
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A. Minor WQIA Requirements:

1. The proposed construction at Cranston's Mill Pond Dam will disturb
approximately 3.65 acres of land, all of which is inherently within the RPA.
Construction includes the alteration of an existing earthen embankment dam,
excavation of an emergency spillway, modifications to an existing spillway,
and construction of a new principal spillway. All alterations are being
performed in order to bring the dam into compliance with current DCR
regulations. The location of the RPA is shown on the Cranston Mill Pond
construction plans which are being issued separately.

2. All construction for this project will be within the area of the existing dam and
access roads. No disturbance is planned outside of what is necessary for the
dam alterations and construction of the new emergency spillway. There are
no paved or impervious surfaces planned outside of the new concrete
principal spillway. New gravel is to be placed on the existing gravel access
road and it is also to be extended onto the top of the altered embankment.
The limits of clearing, location of structures, roadways, and erosion control
measures can be seen on the Cranston Mill Pond construction plans.

The existing topography in the area of the dam is steep with many of the
surrounding slopes 2:1 or greater. All existing and proposed contours may be
seen on the construction plans.

There are no sewage disposal systems or reserve drainfield sites within the
project area.

3. With the improvements to the existing dam, Cranston's Mill Pond will be used
as a regional BMP nutrient bank. Any required mitigation can be treated by
the restored pond.

4. Clearing shall be limited to the areas required for construction and by DCR
regulations. Much of the area to be disturbed is already clear of trees. In
accordance with current DCR regulations, all woody vegetation must be
removed from the dam faces and within 25' of the up and downstream toes of
the embankment.

5. Upon completion of construction, all disturbed areas are to be permanently
seeded with certified seed and mulched immediately in order to stabilize
slopes and prevent erosion. EC-2, soil stabilization blankets are to be used
as necessary on steep slopes. No woody vegetation is allowed within the
area of the dam per DCR regulations.



o
AssessmentMajor Water Quality lmpact

Cranston's Mill Pond Dam
7129110
Page 4

B. Major WQIA Requirements:

1. Elements of the Minor Water Quality lmpact Assessment are described in
section "A" above.

2. Hydrogeological Element:

a. The existing site in the area of the dam is floodplain, much of which is
wetlands, which is surrounded by steep slopes often 2:1 or greater. Soils
in the area include Emporia Complex and Johnston Complex. A soils map
can be seen on sheet C2.0 of the construction plans and detailed soils
data can be found in the geotechnical engineering study performed by
McKinney & Company dated May 27,2010.

The existing dam was constructed in the Yarmouth Creek drainage basin
to create a recreational lake for a hunting and fishing club and has been in
place since at least the 1930's. The dam was breached in a storm in 2006
that caused damage to the existing principal spillway. The lake is still
holding water, but at a reduced permanent pool level due to the breach.

The dam has a drainage area of approximately 4,500 acres or 7.00 square
miles. The drainage basin has been studied extensively by the County
and in a report prepared by the Center for Watershed Protection.

b. Repairs to the dam will return the lake to its original normal pool elevation
of 9.15' which creates a 50.3 acre lake. This should not have any
significant impacts on the surrounding topography, soils, hydrology, or
geology as it is only returning the dam and lake to its original conditions
prior to the 2006 breach. Alterations are also being made to the dam to
prevent future breaches to the maximum extent practicable.

c.
1) Wetlands will be impacted as a result of reconstructing the existing

embankments. Any impacts associated with this construction will be
done in accordance with the USCOE Nationwide #3 permit. lmpacts
will be less than 0.10 acres and will be documented as required by
the Nationwide #3 permit.

Wetland areas within the required DCR vegetative clear zone are
covered by a blanket DEQ permit for dam maintenance.
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2) No change is proposed to the permanent pool level from the pre-
breach conditions and normal flow is expected to remain as it was
previously.

3) No change is proposed to the permanent pool level from the pre-
breach conditions and circulation patterns are expected to remain as
they were previously.

4) Proposed fill material will come from the cut generated in creation of
the new emergency spillway. Fill material is to be prepared as
specified in the geotechnical engineering study performed by
McKinney & Company dated May 27,2010.

5) No dredging is proposed.

6) The increase of impervious area due to the proposed concrete
spillway is insignificant in the 153 acre parcel. No other impervious
surface is proposed.

7) Approximately 2o/o of the site will be cleared for the project, much of
which is already clear of trees.

8) A two phase sequence of construction is specified on sheets C2.1
and C2.2 of the construction plans.

d. Mitigation Measures:

1) Erosion and Sediment control measures for the construction are
specified as part of the erosion control plan on sheets C2.1 and C2.2
of the construction plans.

a) Turbidity curtains are being installed up and downstream of the
proposed construction in conjunction with silt fence to minimize
sediment transport to the maximum extent practicable. Silt
fence has been shown along the main access road to minimize
sediment as well as traffic flow into areas outside the planned
limits of disturbance.

b) 3' depth Class ll rip-rap is proposed below each spillway to
dissipate energy and reduce runoff velocities.

c) Disturbed areas are proposed to be stabilized via permanent
seeding with the use of EC-2 soil stabilization blankets as
necessary.
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d) Specialized seed mixtures are provided on sheet C2.4 of the
construction plans.

e) The dam will be maintained in accordance with requirements of
the dam safety regulations. An operations and maintenance
plan will be submitted to the county as part of the requirements
which will at a minimum include regular mowing and annual
inspections of the vicinity.

2) With the improvements to the existing dam, Cranston's Mill Pond will
be used as a regional BMP nutrient bank. Any required water quality
treatment can be pefformed by the restored pond.

3) Vegetative Element:

a) The majority of the area to be impacted is free of trees.

b) The clearing limits are clearly shown on sheets C2.1 and C2.2
of the construction plans. All woody vegetation must be
removed from the dam faces and within 25' of the up and
downstream toes of the embankment in accordance with current
DCR regulations.

c) Upon completion of construction, all disturbed areas are to be
permanently seeded with certified seed. No woody vegetation
is allowed within the area of the dam per DCR regulations.



Development
Management
101-A Mounts Bay Road
P.O. Box 8784
Williamsburg, V A 23187 4784
P:757-2534671
F:757-253$822
devman@james-city.va. us

Code Compliance
(757)253-6620
codecorn p@j am es-city. va. us

November 8, 2010

Mr. Jonaflan Murray, EIT
Koontz-Bryant, P.C.
1703 North Pa*anr, Suile 100
Richmon4 Virginla 23229

Environmental Division
(7s7)2s3-6670
environ@james-city. va. us

Planning and Zoning
(757)253€68s
plannin g@am es-citY.va. us

@
jccEgov.com

RE: Chesapeake Bay Preservation Ordinance Exception for Cransnm's Mill Pond Dam Alteration
SUP-023-10; SP{93-10; 5449-10; CBE-I l-050

Dear Mr. Murray:

Statrhas reviewed your request daf€ starnped October 2A,201A for an exceptionto the Cornty's Chesapeake

Bay Preservation Ordinance to rebbiliffie the existing dam sfiuchre at the Toano lfunt and Fish Club property,

a(herwise *noqm as Cranston's Mill Pond. In section B (2) (b), it $hf€s that the normal pml elev*ioaof 8. 15

feet will create an ap'proximate 50-acre lake. According to Cornfy GIS, this appears to be optimistic. Please

After careful consideration of botr the Chesapeake Bay Preservation Ordirance and the Zoins0rdinance, it has

been dstermined that this application cannot be process anminisfativdy, thersfore an additional $100.00
processing fee will be required for public notification. The basis ofthis determination is as follows:

S*. 23-12. Iilairrers for noncomptyrng structures.

The managerthr$gh an adminishative process rnay permitthe c@tinued use, alteratioq or:lhe expmsion of any

struc[rre in scistence on August 6, 1990, uihich is not in conformity with the provisions ofthis chapter. The
process requires that:

if l The managet graat a waiver for noncomplying structuro car legat nonconforming lots or parcels to provide
for alterations or expansisas to such nonconforming struchrrps provided that:

a. There will be no increase in nonrpoid source pollution load;
b. Any development or land disturbance exceeding an af,ea of 2,5A0 square feet complies with all emsion

and sediment control requirements of this chapter; and
c. For e4pansion of a principal noncomplying struchre, the manager makes the following findings:

l. The request forthe waiver is the minimum nes€ssaryto afford relief;
2. Granting the waiver will not confer upon the applicant any specific privileges that are denied

by this chapterto cfher property owners in similar sinrations;
3. The waivEr is in harmoay withthe purpose ad i*ent ofthis chapter and does not result in

water quality degradation;
4. The waiver is not based on conditions or circumstances trat are self-creafed or self-impoad;
5. Reasonable and appropride cmditions are impos{ as warxante{ t&at will prevent the waiver

from causing a degradation of water qualify;



o
6. Other findings, as appropriate and required by the manager are met; and

?. In no case shall this provision apply to arressory structures as de,fined in chapter 24 ofths
County Code.

d. The waiver does not conflict with the comprehensive plan or any applicable approved wafsrsh€d

managementplan.

and

Srr... 24434. Restoration/replacement of a nonconforming use.

(a) A nonconfonning use damaged by casuatty may be res0orod in accordance with the prcvisions of this section,

provided such restoration has started within 12 monrhs ofthe date ofthe casuatty and is complete within 24

modbs oftbe date of the casualty. By casualty shall mean as a resuh of a fire or other cause beyond tte control

of the owner or by an act of Crod. By casuatty shall not includs darnage caused by age or ordinary wear and tear

or darnage iater$ionally caused bythe owner or an agentthereof.

The Special Use Permit process that has boen ongoing is a land use decision that allows for the propos€d use on

the property. The dam lost legat nonconforming stahrs one year a$er the Septe'nrber 2006 s[onn that darxaged

the strucare be€use oo pe*rits had besn acquited forthe reconsfuction andthe raconsuction had ndbeen
complefed within two years aner tne Septembcr 2006 storm. Because the dam lost the nonoonforming $atus, il
no longer falls rmder the adnrinisfatiw waiver for noncomplying structures. Tbrdors it must go before the

Chesapake Bay Board for revisw and approval.

If there are any 4restirons regarding this matter, please contact us at757-253467A.

iltilil0^-
Micbael D. Wo<ilson" L.A.
Seirior Watershed Planner



-tt^(!E KOONTZ-BRYANT, P.C.
Nt Site Development Sotutions

October 14,2010

Mike Woolson
James City County, Environmental Division
101-E Mounts Bay Road
Williamsburg, VA 231B5

Reference: Cranston Mill Pond
Project No: 091 14.002.00

Dear Mr. Woolson:

ln accordance with the provisions of Chapter 27 of the County Ordinance, we are requesting approval to
allow disturbance within an RPA for the redevelopment of the Cranston Mill Pond dam. The proposed

alterations to the dam are being performed to bring the facility into compliance with the requirements of
the Dam Safety Act regulations. Our activities limit disturbance within the RPA to the minimum amount
necessary to perform the proposed alterations to the dam. Access has been limited to existing roadways.

We are submifting a Major Water Quality lmpact Assessment, site plan with erosion and sedimentation
control plan and the required $25 fee with this request.

This request is made on behalf of:

Brent Fults - President
Cranston Mill Pond, LLC.
c/o Earthsource Solutions lNC.
5735 S. Laburnum Avenue
Richmond, V423231

Regarding the property at:

6616 Cranston's Mill Pond Road

I:ffi''Xl;r';Xl88fl

Please contact me if you need anything else.

Sincerely yours,

w;].,:fik^,
Director of Engineering

Enclosures

cc: Brent Fults

1703 North Pafiam Road Suite 100 r Richmond ,VA23229 r (804) 74A-92W r Fax (804) 740-7338



DEPARTMENT OF THE ARMY
NORFOLK DISTRICT. CORPg OF ENGINEERS

FORT NORFOLK, 803 FRONT STREET
NORFOLK VTRGINtA 236r 0.,t 090

November 18, 2010

REPLYTO
ATTB{TIONON

Iiletem Virginia Regulatory Section
NAG20068301 (Yarmordh Che*)

ShannonVrner
Ttolfmao SandersLLP
1001 Haxall Point
Richond VA232l9

D€arhdr. Varns:

od**'%
/MOV S CI Z,0it0

&Ceru"*B

This is inrqud to &o ClamtonMll Pond LLC's DepartmentofiheArmyp€nnit
application numbs NAO-200G8301 to repair the breach in fte Crangton Mll Pond Dm
according to the plans mtitld '€ranston Mill Pond in 3 shests dat€d Augwt 20,2OtA md the
plm entitled, 'c\dP - sretlaod Inpact Map" in one shd datd osbb€r 14,201Q. lhe work
will occur at66t6 Ctanston MiIl PondRoadinJmes CityColtry, Virginia.

Iteproposeilwork as outlind abovesatisfiestbecrit€riaaontainedinthe Corpc
NdionwidePermi(s) (3), afrarte& The CorpsNatimwidePamits wenepublisheilinthelv&rch
12, 2W7 , Federal Reei$€r notie (n Fy +n and the reguladons governing tbeir uso cau be
found in 33 CFR 330 published in Yoluure 56, Nunb€r 226 of tb Fed€ral Registu datd
Novenber22,l99l.

This nstionwide prmit verification is contingpnt upon the following projd spesific
aonditions:

l. The nelw spiluay heiglt shnll bo no higfoer thalr 8.15 fr€t

2. The ryplicmt will allow oonsfirction of a fishway that maxinizc pasqgo efficiacy d
Cranston's Pond Dam to prrovide upstreu anil downffi fish passage primrity for
alo$ins specie such as bluebaok herring (Alosa astirnlis) and alen'ife (A.
psttdohaengus) and resid€Nrt species occtpying Yamornh Cheets Fishway dcign
should be coordinded with the Virginia D€partncnt of Gme and Inlmd Fishsries and
the U.S. Fish and Wildlife Sqrrice to detsmine the ryprepiate tlpe of fishray to be
installd" The fishpossage deign shall bo approved bythe Corpsr with irps ftom the
qplicant The fish pasqge design should have ao nore tban minimql adverse €ff@t
rryon the mrtient captrre e,fficiency, fishin& hroting; or other ndunl rurrce bencfib of
the pond. The deign should not impact compliance with Virginira Dm' Safcfy Act or
other stdutory orreguldoryrequir€m€rilf or impedeingregs and egress from the property
or dant for naintenae or otber ac'tivities. Tbe fishvay strall be irutalld within one year
of the rresorrge agencie making lhe determination tbat fish passago is neeiled at
Cranstonrs Mllpond Pond Dqm,



-2-

Plovidd the plojwt specific conditions (Sove) and the Nationwide Psmit Geireral
Conditions (enclosed) cem€q anindividual DeprmatoftheArmyP€rmitwillnotbe
rquird. In additiotr, the Virginia neetrh€nt olEnvircnmatal QuiUtynas prrovidert g40l
watEr Quality Certifietion for Natioawide Perrnit Number 3. Howwri, a pumit naybe
reqdt€d from tle Virginia Mcine Resoruaes Commission and/or prn locai wetlands-boar4 and
this vsifimion is not valid until lou obain their apprroval, tfnecessry. This arthorization does

Pt 9* )oy reponsibility to comply with tocat requfum€nts fsuant to the Ctesapake
Bay Presenntion Act (CBPA), nor does it supqsede tocal governinot othority and
reqon{itlfes pursuant to the Act. you should coutact your loal gwernmenibeforc you begin
workto find outbosr the CBPA applies to purprojeot

Enclosed is a ncompliance certificationn form, vthiah nrnt be signed ud retumed sriftitr 30
da1's of mnplo{ion of the poject, inaluding my rquireil mitigation -Your 

signatrne on this

ry *{!esthayouhavecompletdtheworkin-aocordanca withften*ioiwidepqmitt€rms
andconditions.

This verificdion is valid unril the I.IWP is modifid, rei$su€4 or rwoked" All of the
odsting \IWPs are scheituled to be mdl6eil, reissued, or rwoked prior to Mrch 18, 20t2. ft is
iqauno!@l1ryn you to re,qain informed of crhmge to the NWPs. 

-We 
will isue a public notise

rvhm the ITIWPs are reissued. Fruthemore, if you cmmcne or re rmds coffia,ct to eommcnco
ftis activitybefore the dale tbat the relwaot nationwide p€mit is modifid or rwokod" you will
have twelve (12) monfibs fiom the date ofthe mdification or revocdion of the N!t/P to co'mplete
tb activity under the prmmt'terms and oonditions ofthisnationwide permit uolm discrrdonry
authority has beon exqEised on a case$5r-case basis to modify, snsp6d, or rwoke the
arthorization in arcdance with 33 CFR 330.a(e) md 33 CFR 330.5 (c) or (d). Plojd specific
mnditions listed in&h letterortinue tormainineffestaftcthefrlstP verificationexpires,
nnless the disfiict oginu removes tbose enditions. Acnivities completd under.tbe
aufhorization of m IrIWP which was in effect at the time the activity was wmpleted continue to
bs adhorizdbythatNWP.

If 1ou have any Erostimq plese oon&cit Pet€r Kr$e LIQST) 2OL-7SM or
peteft r&ub@sacc.arnysil.

Sinuely,

Acting Ctief, Regulcory Branch

o'**un*"%
t{oy s 0 zrln

4ccenr@



Nav 80 20n

Q$cerwp
CERTIFTCATE OF COMPTIANCE

WIITI
ARIIilY CORPS OF ENGINEERS PERMIT

Pemit Nunlcer: [IAO-2006-8301-prk

![ame of Pemittsee: Cranston MiII Pond LLrC

Date of Issuanee: Ll./LelLO

PermLt Tgle: N!{P #3

Wlthin 30 daya of conqrletLon of the activ{ty authorLzed by thLg
perrrit and any mitigatioa required by the pemit, sign tlrie
certification and return it to Ehe foLl,owing addresg:

Peter Kube
clo Regu1atory Branch
Norfolk Dietrict Corpe of Engineere
803 Front Street
Norf,olk, Va. 23510-1096

Pl-ease note tbat your pemitted activity ts eubJect to a
corpJ.iance inspection by a U.g. Army Corps of Engi.neers
representatlve. If, you falL to conply wtt'h tbiE petmit you are
subJect to pernLt auspension, modlfLcatLon or revocatLon.

I bereby certify that the work autborLzed by the above referenced
permit has been conpleEed in accordance wlth the telrme and
conditLons of the sald perrui.t,, and required nttigation bae bea
compl.eted ln accordance wLth tbe pentit conditione.

U.S. Army Gitrps
Of Engineers
NordkDistulcf

$Lgnature of P€mittee Date
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757-253620
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Environmental DMsion
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envi ron@jamescity.va.us

I

November 22,2010
Mr. Paul F. Hlnson
Koontz-Bryant, P.C.

1703 North ParhamRoad, Suite 100

Richmond,'VA 2322!

ne: .' Exception for Disnrbance of Steep Slopes
Cranptons Mill Pond Repair

Dear Mr. Hinson:
.

The Environmental Division is in receipt of your written request dated October 14tr 2010 to obtain

.exception from Section 23-5 ofthe County's Chesapeake Bay Preservation ordinance for disturbance ofslopes 25

percent or greater associated with the above referenced project. Pursuant to.the provisions of23-14(e) ofthe
County's Chesapeake Bay Preservation ordinance;'an excepion is hereby granted. Applicable bonditions include:

l. Steep slope disturbances are only authorized within the.defined limits of work for the p:oject. 
.

2. . Steep slope disturbances are limited to a total of 0.64 acres as defined on the environmental.inv'entory
3. dpprovgd ergsion and sediment cpnhol plan meadures must be fully implemented downstream of applicable

, steep slope impact areas prior tg their disturbance.

Please note that approval of this exception, with the conditions stated, in no way implies final'approval of a
'siie or spbdivision plan as required by the Chapter 24 Zonngor Chapter 19 Subdivisions of tle County Code; nor
does it constitute final approval of an eroiion and sediment confioi or stormwater management plan.as required by
Chapter 8 Erosion and Sediment Corinol and Chapter 23 Chesapeake'Bay Freservationof the County Code.

Approval of this exception is also contingent upon no major (substantial) changes in the development plan, or if site

conditions change, become apparent or alter sigri.ficantly following the date of this approval..

. Thank you for yoqr'efforts to protect the Chesapeake Bay and iS ributaries fiom the effects of non-point
source pollutjon associated with land use activities. Please contact me at253-6639 if you have any questions about

this exception pr any ofits assbciated conditions.

S TT/sit

C he s Bqy\Sre eps toie\^S P 9 3 t 0. appr ova l

Phnning and Zoing .
757-253.6685
plannin g@j ame-city.vaus

jccEgov.com
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KOONTZ-BRYANT, P.C.
Site Development Sotutions

October 14,2010

Mr. Mike Woolson
James City County, Environmental Division
101-E Mounts Bay Road
Williamsburg, VA 23185

Reference: Cranston Mill Pond
Project No: 09114.001

To Whom lt May Concern:

We would like to request a variance from the requirements of section 23'7 of the James Ci$ Coun$ 
- -...

Ordinance due to the nature of the proposed construction. The alterations to the Dam at Cranston's Mill

Pond are required by DCR to be made to the water-dependent facility which is located entirely within the

RPA. ln accordance with current DCR regulations, all woody vegetation must be removed from the dam

faces and within 25' of the up and downstream toes of the embankment. Much of the existing topography

in the area of the dam indudes slopes greater than2lo/owhich must be impacted to make the required

alterations to the embankment and spillways. An environmental inventory has been provided as part of

the site plans (see sheets C1.0 and C2.0).- A water quality impact assessment for the project is attached.

This request is made on behalf of:

Brent Fults - President
Cranston Mill Pond, LLC.
c/o Earthsource Solutions lNC.
5735 S. Laburnum Avenue
Richmond, V423231

Regarding the property at:

6616 Cranston's MillPond Road
Toano, VA 23168-9067
Parcel lD:2230100044

Sincerely yours,

Director of Engineering

Enclosures: Water quality impact assessment, Processing fee

cc: (Brent Fults - Cranston Mill Pond, LLC)

1703 North Parham Road r Suite 100 r Richmond,VA2g22g r (804) 740'9200 r Fax (804) 740-7338



Scott Thomas

From:
Sent:
to:
Cc:
Subject:

Scott Thomas
Wednesday, November 17 ,2010 12:23 PM
'bfults@esswetlands. com'
William Cain; Mike Woolson; Jose Ribeiro
Misc. Data for Granston's Mill Pond

In 2006 a HEC-1 analyses was done for Colonial Heritage. This was done in conjunction with the Master Stormwater
Management Plan SWM-01-05. This HEC-1 analyses provided data on peak flows, both at predevelopment and at
postdevelopment levels. Also it had scenario at postdevelopment with stormwater management control incorporated.
Keep in mind, the SWM facilities were plugged into the modelwith best available information as most of the land bays
were not at final design. Postdevelopment being a look into the future development plan of Colonial Heritage. Our
Division required the HEC-l analyses to get a sense of compliance with MS-l9/quantity control early into the project.

Of course the development plan overall includes a very complex system of stormwater management BMPs to address
water quality and quantity control. lt includes 24 stormwater BMPs (wet and dry ponds), 660 acres of dedicated natural
open space (conservation easement)and a Low lmpact Development (LlD)component.

As discussed, I wanted to provide you a summary of this data, for your information only, and to use at your discretion to
compare to your specific design for the Cranstons Mill Pond rehabilitation project.

The information provided below is a HEC-RAS analyses at Node 3. Node 3 is on the nontidalmainstem of Yarmouth
Creek just to the north of the outfall of Deer Lake and which is approximately 1.5 upstream of the Cranstons Mill Pond
dam.

Node 3
Drainage Area = 1800 acres
2-year flow estimates

Predev 910 cfs

Postdev L047 cfs
Postdev with SWM 809 cfs

100-yea r flow estimates
Predev 877
Postdev 1894 cfs

We do not have design data submitted for DCR dam safety design. Again, I am providing this information to you for
reference purposes only and as it is historical background information in our files that you may not be aware of.

Scott J. Thomas
Director

Environmental Division
l0l-E Mounts Bay Road
Williamsburg. VA ?3187
P:757-253-6639
l::757-259-4032
jccF,gcrv.com
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rm
s 

an
d 

co
nd

iti
on

s 
of

 t
hi

s 
na

tio
nw

id
e 

pe
rm

it
in

cl
ud

in
g 

an
y 

sp
ec

ia
l 

co
nd

iti
on

s,
 
w

ill
 c

on
tin

ue
 t

o 
be

 b
in

di
ng

 o
n 

th
e 

ne
w

 o
w

ne
(s

) 
of

th
e 

pr
op

er
ly

. 
T

o
va

lid
aJ

e 
th

e 
tr

an
sf

er
 o

fth
is

 n
at

io
nw

id
e 

pe
rm

it 
an

d 
th

e 
as

so
ci

at
ed

 li
ab

ili
tie

s 
as

so
ci

at
ed

 w
ith

 c
or

pl
ia

nc
e

w
ith

 i
a 

t€
nn

s 
an

d 
co

nd
iti

on
s,

 
ha

ve
 t

he
 t

ra
ns

fe
re

e 
si

gn
 a

nd
 d

at
e 

be
lo

w
."

(T
ra

ns
fe

re
e)

(D
at

e)
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. 

C
om

pl
ia

nc
e 

C
er

tif
ic

at
io

n.
 E

ac
h 

pe
rm

itt
ee

 w
ho

 r
ec

ei
ve

d 
an

 N
W

P
 v

er
ifi

ca
tio

n 
fr

om
 t

he
 C

or
ps

 m
us

su
bm

it 
a 

si
gn

ed
 c

er
tif

ic
at

io
n 

re
ga

rd
in

g 
th

e 
co

m
pl

et
ed

 w
or

k 
an

d 
an

y 
re

qu
ire

d 
m

iti
go

tio
n.

 T
he

 c
er

tif
ic

at
io

n
fo

rm
 m

us
t 

be
 f

or
w

ar
de

d 
by

 t
he

 C
or

ps
 w

ith
 t

he
 N

\fP
 v

er
ifi

ca
tio

n 
le

ue
r 

an
d 

w
ill

 in
cl

ud
e:

(a
) 

A
 s

ta
te

m
en

tth
at

 
th

e 
au

th
or

iz
ed

 w
or

k 
w

as
 d

on
e 

in
 a

cc
or

da
nc

e 
w

ith
 t

he
 N

W
P

 a
ut

ho
riz

at
io

n,

in
cl

ud
in

g 
an

y 
ge

ne
ra

l 
or

 s
pe

ci
fic

 c
on

di
tio

ns
;

O
) 

A
 s

ta
te

m
en

t 
th

al
 a

ny
 r

eq
ui

re
d 

m
iti

ga
tio

n 
w

as
 c

om
pl

et
ed

 i
n 

ac
co

rd
an

ce
 w

ith
 t

he
 p

er
m

it 
co

nd
iti

on
s;

an
d (c

) 
T

he
 s

ig
na

tu
re

 o
f 

th
e 

pe
rm

itr
ee

 c
er

tir
yi

ng
 t

he
 c

om
pl

et
io

n 
of

 t
he

 w
or

k 
an

d 
m

iti
ga

tio
n.

27
. 

P
re

-C
on

st
ru

ct
io

n 
N

ot
ifi

ca
tio

n.
(a

) 
T

im
in

s.
 W

he
re

 r
eq

ui
re

d 
by

 ih
e 

te
rm

s 
of

tle
N

W
P

, 
th

e 
pr

os
pe

ct
iv

e 
pe

rm
itt

ee
 m

us
t 

no
ti$

 t
he

 d
is

tr
ic

t
en

gi
ne

er
 b

y 
su

bm
is

in
g 

a 
pr

e-
co

ns
tr

uc
tio

n 
no

tif
ic

at
io

n 
(P

C
N

) 
as

 e
ar

ly
 a

s 
po

ss
ib

le
. 

T
he

 d
is

ric
t 

en
gi

ne
er

m
us

t 
de

te
rm

in
e 

ift
he

 P
C

N
 i

s 
co

m
pl

et
e 

w
ith

in
 3

0 
ca

le
nd

ar
 d

ay
s 

of
tle

 d
at

e 
of

re
ce

ip
t 

an
d,

 a
s 

a 
ge

ne
ra

l

ru
lq

 w
ill

 r
eq

ue
st

 a
dd

iti
on

al
 in

fo
rm

at
io

n 
ne

ce
ss

ar
y 

to
 m

ak
e 

th
e 

P
C

N
 c

om
pl

et
e 

on
ly

 o
nc

e.
 H

ow
ev

er
, 
if

th
e 

pr
os

pe
ct

iv
e 

pe
rm

itl
ee

 d
oe

s 
no

t 
pr

ov
id

e 
al

l 
of

&
e 

re
qu

es
te

d 
in

fo
rm

at
io

n,
 t

he
n 

th
e 

di
sr

ic
t 

en
gi

ne
er

w
ill

 n
ot

ifo
 t

he
 p

ro
sp

ec
tiv

e 
pe

rm
itt

ee
 t

ha
t 

th
e 

P
C

N
 i

s 
st

ill
 in

co
m

pl
et

e 
an

d 
th

e 
P

C
N

 r
ev

ie
w

 p
ro

ce
ss

 
w

ill
no

t 
co

m
m

en
ce

 u
nt

il 
al

l 
of

th
e 

re
qu

es
te

d 
in

fo
rm

at
io

n 
ha

s 
be

en
 r

ec
ei

ve
d 

by
 t

he
 d

is
tfi

ct
 e

ng
in

ee
r.

 T
he

pr
os

pe
ct

iv
e 

pe
rm

itt
ee

 s
ha

ll 
no

t 
be

gi
n 

th
e 

ac
tiv

ity
:

(l)
 U

nt
il 

no
tif

ie
d 

in
 w

iti
ng

 b
y 

th
e 

di
sr

ic
t 

en
gi

ne
er

th
at

th
e 

ac
tiv

ity
 m

ay
 p

ro
ce

ed
 u

nd
er

th
e 

IIW
P

w
ith

 a
ny

 s
pe

ci
al

 c
on

di
tio

ns
 im

po
se

d 
by

 t
h€

 d
is

fic
t 

or
 d

M
si

on
 e

ng
in

ee
r;

 o
r

(2
) 

If4
5 

ca
le

nd
ar

 d
ay

s 
ha

ve
 p

as
se

d 
fr

om
 t

he
 d

is
fic

t 
en

gi
ne

er
's

 
re

ce
ip

 o
fth

e 
co

m
pl

et
e 

P
C

N
 a

nd
 t

he
pr

os
pe

ct
iv

e 
pe

rm
itt

ee
 h

as
 n

ot
 r

ec
ei

ve
d 

w
rit

te
n 

no
tic

e 
fr

om
 t

he
 d

is
tr

ic
t 

or
 d

iv
is

io
n 

en
gi

ne
er

. 
H

ow
w

er
,

ift
he

 p
er

m
ite

e 
w

as
 r

eq
ui

re
d 

to
 n

ot
i$

 th
e 

C
or

ps
 p

ur
su

an
t 

to
 g

en
er

al
 c

on
di

tio
n 

I 
7 

tln
t 

lis
te

d 
sp

ec
ie

s

or
 c

rit
ic

al
 h

ab
ita

t 
m

ig
ht

 a
ffe

ct
ed

 o
r 

in
 t

he
 v

ic
in

ry
 o

fth
e 

pr
oj

ec
! 

or
 t

o 
no

tir
y 

th
e 

C
or

ps
 p

ur
su

an
t 

to
ge

ne
ra

l 
co

nd
iti

on
 l

8 
th

at
 t

he
 a

ct
iv

ity
 m

ay
 h

av
e 

th
e 

po
te

nt
ia

l 
to

 c
au

se
 e

ffe
ct

s 
to

 h
is

to
ric

 p
ro

pe
rt

ie
s,

th
e 

pe
rm

itt
ee

 c
an

no
t 

be
gi

n 
th

e 
ac

tiv
ity

 u
nt

il 
re

ce
iv

in
g 

w
rit

te
n 

no
tif

ic
at

io
n 

fr
om

 t
he

 C
or

ps
 t

ha
t 
is

'n
o

ef
fe

ct
" 

on
 l

is
te

d 
sp

ec
ie

s 
or

'n
o 

po
te

nt
ia

l 
to

 c
au

se
 e

ffe
ct

s"
 o

n 
hi

sl
or

ic
 p

ro
pe

rt
ie

s,
 o

r 
th

at
 a

ny

co
ns

ul
ta

tio
n 

re
qu

ire
d 

un
de

r 
S

ec
tio

n 
7 

of
th

e 
E

nd
an

ge
re

d 
S

pe
ci

es
 
A

ct
 (

se
e 

33
 C

F
R

 3
30

.4
(0

) 
an

d/
or

S
ec

tio
n 

10
6 

of
rh

e 
N

at
io

na
l 

H
is

to
ric

 P
re

se
rv

at
io

n 
(s

ee
 3

3 
C

F
R

 3
30

.4
(g

))
 is

 c
om

pl
et

ed
. 

A
Is

o,
 w

or
k

ca
nn

ot
 b

eg
in

 u
nd

er
 N

W
P

s 
2l

, 
49

, 
or

 5
0 

rm
til

 t
he

 p
er

m
ite

e 
ha

s 
re

ce
iv

ed
 w

rit
te

n 
ap

pr
ov

al
 f

ro
m

 t
he

C
or

ps
. 

Ift
he

 p
ro

po
se

d 
ac

tiv
ity

 r
eq

ui
re

s 
a 

w
ris

en
 w

ai
ve

r 
to

 e
xc

ee
d 

sp
ec

ifi
ed

 
lim

its
 o

f 
an

 \
IW

P
, 

th
e

pe
rm

i$
ee

 c
an

no
t 

be
gi

n 
th

e 
ac

tiv
ity

 r
m

til
 t

he
 d

is
rio

 e
ng

in
ee

r 
is

su
es

 t
he

 w
ai

ve
r.

 I
fth

e 
di

st
ric

t 
or

di
vi

si
on

 e
ng

in
ee

r 
no

tif
ie

s 
th

e 
pe

rm
iu

ee
 i

n 
w

rit
in

g 
rh

at
 a

n 
in

di
vi

du
al

 p
er

m
it 

is
 r

eq
ui

rc
d 

w
ith

in
 4

5

ca
le

nd
ar

 d
ay

s 
of

 r
ec

ei
pt

 o
f 

a 
co

m
pl

er
e 

P
C

N
, 

th
e 

pe
rm

itl
ee

 c
an

no
t 

be
gi

n 
th

e 
ac

tiv
ity

 u
nt

il 
an

in
di

vi
du

al
 p

er
m

it 
ha

s 
be

en
 o

bt
ai

ne
d.

 S
ub

se
qu

en
tly

, 
th

e 
pe

rm
ia

ee
's

 
rig

ht
 t

o 
pr

cc
ee

d 
un

de
r 

th
e 

N
W

P
m

ay
 b

e 
m

od
ifi

ed
 s

us
pe

nd
d 

or
 r

ev
ok

ed
 o

nl
y 

in
 a

cc
or

da
nc

e 
w

ith
 r

he
 p

ro
ce

du
re

 s
et

fo
rt

h 
in

 3
3 

C
F

R
33

0.
5(

dX
2)

.

O
) 

C
on

te
nt

s 
of

 P
re

'C
on

st
ru

ct
io

n 
N

ot
ifi

ca
tio

n:
 

T
he

 P
C

N
 m

us
t 

b€
 i

n 
w

rit
in

g 
an

d 
in

cl
ud

e 
th

e 
fo

llo
w

in
g

in
fo

rm
at

io
n:

(l 
) 
N

am
e 

ad
dr

cs
 a

nd
 t

el
ep

ho
ne

 n
um

be
rs

 o
f 

th
e 

F
os

pe
ct

iv
e 

pe
rm

itt
€e

;
(2

) 
Lo

ca
tio

n 
of

th
e 

pr
op

os
ed

 p
ro

je
ct

(3
) 

A
 d

es
cr

ip
tio

n 
of

th
e 

pr
op

os
ed

 p
ro

je
cq

 t
he

 F
oj

ec
t's

 p
ur

po
se

; 
di

re
ct

 a
nd

 i
nd

ire
ct

 a
dv

er
se

en
vi

ro
nm

en
ta

l 
ef

fe
c8

 t
he

 p
ro

je
ct

 w
ou

ld
 c

au
se

; 
an

y 
ot

he
rN

W
P

(s
),

 r
eg

io
nd

 g
oe

ra
l 

pe
rm

i(s
),

 o
r

in
dM

du
al

 
pe

rm
i(s

) 
us

ed
 o

r 
in

te
nd

ed
 t

o 
be

 u
se

d 
to

 a
ut

ho
riz

e 
an

y 
pa

rt
 o

fth
e 

pr
op

os
ed

 p
ro

je
ct

 o
r 

an
y

re
la

te
d 

ac
tiv

ity
. 

T
he

 d
es

cr
ip

tio
n 

sh
ou

ld
 b

e 
su

ffr
ci

en
tly

 d
et

ai
le

d 
to

 a
llo

w
 t

lre
 d

is
tr

ic
t 

en
gi

ne
er

 t
o

de
te

rm
in

e 
th

at
 t

he
 a

dv
er

se
 
ef

ec
ts

 o
f 

O
re

 p
ro

je
ct

 w
ill

 b
e 

m
in

im
al

 a
nd

 t
o 

de
te

rm
in

e 
th

e 
ne

ed
 f

or
co

rn
pe

ns
at

or
y 

m
iti

ga
tio

n.
 S

ke
tc

hc
 s

ho
ul

d 
be

 p
ro

vi
de

d 
w

he
n 

ne
ce

ss
ar

y 
to

 s
ho

w
 t

ha
t 

th
e 

ac
tiv

ity
co

m
pl

ie
s 

w
ith

 t
he

 t
er

ns
 o

f 
th

e 
N

W
P

. 
(S

ke
tc

he
s 

$u
al

ly
 c

la
ri!

 t
he

 p
ro

je
ct

 a
nd

 w
he

n 
pr

ov
id

ed
 
re

su
lt

in
 a

 q
ui

ck
er

 
de

ci
si

on
.)

;
(4

) 
T

he
 P

C
N

 m
us

t 
in

cl
ud

e 
a 

de
lin

ea
tio

n 
of

sp
ec

ia
l 

aq
ua

tic
 s

ite
s 

an
d 

ot
he

r 
w

at
ss

 o
fth

e 
U

ni
te

d 
S

ta
te

s

on
 t

he
 p

ro
je

ct
 s

ite
. 

W
et

la
nd

 
de

lin
ea

tio
ns

 
m

us
t 

be
 p

re
pa

rc
d 

in
 a

cc
or

da
nc

e 
w

ith
 t

he
 c

ur
re

nt
 m

et
ho

d

re
qu

ire
d 

by
 t

he
 C

or
ps

. 
T

he
 p

€r
m

itt
€€

 m
ay

 a
sk

 t
he

 C
or

ps
 t

o 
de

lin
ea

te
 t

he
 s

pe
ci

al
 a

qu
at

ic
 s

ite
s 

an
d

ot
he

r 
w

at
er

s 
of

th
e 

U
ni

t€
d 

S
bt

es
, 

bu
t 

th
er

e 
rn

ay
 b

e 
a 

de
la

y 
ift

he
 C

or
ps

 d
oe

s 
th

e 
de

lin
ea

tio
tt

es
pe

ci
al

ly
 
ift

he
 p

ro
je

ct
 s

ite
 i

s 
la

rg
e 

or
 c

on
ta

in
s 

m
an

y 
w

ai
en

 o
fth

e 
U

ni
te

d 
S

ta
rc

s.
 F

ur
th

er
m

or
e,

 t
he

45
 d

ay
 p

rio
d 

w
ill

 n
ot

st
ar

t 
un

til
 r

he
 d

el
in

ea
tio

n 
ha

s 
be

en
 s

ub
m

itt
ed

 t
o 

or
 c

om
pl

et
ed

 b
y 

th
s 

C
or

ps
,

w
he

re
 a

pp
ro

pr
ia

te
;

(5
) 

If 
th

e 
pr

op
os

ed
 a

ct
iv

ity
 w

ill
 r

es
ul

t 
in

 th
e 

lo
ss

 o
f 

gr
ea

le
r 

th
an

 ll
10

 a
cr

e 
of

 w
et

la
nd

s 
an

d 
a 

P
C

N
 is

re
qu

ird
 t

he
 p

ro
sp

ec
tiv

e 
pe

rm
itt

ee
 m

us
ts

ub
m

it 
a 

st
at

€m
en

td
es

cr
ib

in
g 

ho
w

th
e 

m
iti

ga
tio

n
re

qu
ire

m
en

t 
w

ill
 b

e 
sa

tis
fie

d.
 A

s 
an

 a
lte

m
at

iv
g 

th
e 

pr
os

pe
ct

iv
e 

pe
rm

iu
ee

 r
na

y 
su

bm
it 

a 
co

nc
ep

tu
al

 o
r

de
ta

ile
d 

m
iti

ga
tio

n 
pl

an
.

(6
) 

Ifa
ny

 l
is

te
d 

sp
ec

ie
s 

or
 d

es
ig

na
te

d 
cr

fic
al

 h
ab

ita
t 

rn
ie

ht
 b

e 
af

fe
ct

ed
 o

r 
is

 in
 t

he
 v

ic
in

ity
 o

fth
e

pr
oj

ec
t 

or
 if

th
e 

pr
oj

ec
t 

is
 l

oc
at

ed
 i

n 
de

si
gn

at
ed

 c
rit

ic
al

 h
ab

ita
t, 

fo
r 

no
n-

F
ed

er
al

 
ap

pl
ic

an
ts

 t
he

 P
C

N
m

us
t 

in
cl

ud
e 

th
e 

na
m

{s
) 

of
th

os
e 

en
da

ng
er

ed
 o

r 
th

rc
at

en
ed

 s
pe

ci
es

 
th

at
 m

ig
ht

 b
e 

af
fe

ct
ed

 b
y 

th
e



'l

pr
op

os
ed

 w
or

k 
or

 u
til

iz
e 

th
e 

de
si

gn
ar

ed
 c

rit
ic

al
 h

ab
ita

t 
th

at
 m

ay
 b

e 
af

fe
ct

ed
 b

y 
th

e 
pr

op
os

ed
 w

or
k.

F
ed

er
al

 a
pp

lic
an

s 
m

us
t 

pr
ov

id
e 

do
cu

m
en

ta
tio

n 
de

m
on

st
ra

tin
g 

co
m

pl
ia

nc
e 

w
ith

 t
he

 E
nd

an
ge

re
d

S
pe

ci
es

 A
ct

; 
an

d
(7

) 
F

or
 a

n 
ac

tiv
ity

 t
ha

t 
m

ay
 a

ffe
ct

 a
 h

is
to

ric
 p

ro
pe

rt
y 

lis
te

d 
on

" 
de

te
rm

in
ed

 t
o 

be
 e

lig
ib

le
 f

or
 l

is
tin

g
or

q 
or

 p
ot

en
tia

lly
 e

lig
ib

le
 f

or
 l

is
tin

g 
on

, 
tlr

e 
N

at
io

na
l 

R
eg

is
te

r 
of

H
is

to
ric

 P
la

ce
s,

 
fo

r 
no

n-
F

ed
er

al
ap

pl
ic

an
ts

 t
he

 P
C

N
 m

us
t 

st
at

e 
w

hi
ch

 h
is

to
ric

 p
ro

pe
rt

y 
m

ay
 b

e 
af

fe
ct

ed
 b

y 
th

e 
pr

op
os

ed
 w

or
k 

or
in

cl
ud

e 
a 

vi
ci

ni
ty

 m
ap

 in
di

ca
tin

g 
th

e 
lo

ca
tio

n 
of

th
e 

hi
st

or
ic

 p
ro

pe
rt

y.
 

F
ed

er
al

 a
pp

lic
an

a 
m

us
t

pr
ov

id
e 

do
cu

m
en

ta
tio

n 
de

m
on

sr
at

in
g 

co
m

pl
ia

nc
e 

w
ith

 S
ec

tio
n 

10
6 

of
 t

he
 N

at
io

na
l 

H
is

to
ric

P
re

se
rv

at
io

n 
A

cL
(c

) 
F

or
m

 o
fP

ra
C

on
sr

ru
cr

io
n 

N
ot

ifi
ca

tio
n:

 
T

he
 s

an
da

rd
 i

nd
iv

id
ua

l 
pe

rm
it 

ap
pl

ic
at

io
n 

fo
rm

 (
F

or
m

 E
N

G
43

45
) 

m
ay

 b
e 

us
d 

bu
t 

rh
e 

co
m

pl
et

ed
 a

pp
lic

at
io

n 
fo

rm
 m

us
t 

cl
ea

rly
 in

di
ca

te
 t

ha
t 

it 
is

 a
 P

C
N

 a
nd

m
us

t 
in

cl
ud

e 
al

l 
of

th
e 

in
fo

rm
at

io
n 

re
qu

ire
d 

in
 p

ar
ag

ra
ph

s 
(b

X
l) 

th
ro

ue
lr 

(7
) 

of
th

is
 g

en
er

al

co
nd

iti
on

. 
A

 le
tte

r 
co

nt
ai

ni
ng

 
tlr

e 
re

qu
ire

d 
in

fo
rm

at
io

n 
m

ay
 a

lm
 b

e 
us

ed
.

(d
) 

A
ee

nw
 C

oo
rd

in
at

io
n:

(l)
 T

he
 d

is
tr

ic
e 

en
gi

ne
er

 w
ill

 c
on

si
de

r 
an

y 
co

m
m

en
ts

 f
ro

m
 F

ed
er

al
 a

nd
 s

ta
te

 a
ge

nc
ie

s 
co

nc
em

in
g 

th
e

pr
op

os
ed

 a
ct

iv
ity

's
 c

om
pl

ia
nc

e 
w

ith
 t

he
 t

er
m

s 
an

d 
co

nd
iti

on
s 

of
 t

he
 N

W
P

s 
an

d 
th

e 
ne

ed
 f

or
m

iti
ga

tio
n 

to
 r

ed
uc

e 
th

e 
pr

oj
ec

t's
 a

dv
en

e 
en

vi
ro

nm
en

ta
l 

ef
ec

ts
 t

o 
a 

m
in

im
al

 l
ev

el
.

(2
) 

F
or

 a
ll 

N
W

P
 4

8 
ac

tiv
iti

es
 r

eq
ui

rin
g 

pr
e{

on
st

ru
ct

io
n 

no
tif

ic
at

io
n 

an
d 

fo
r 

ot
he

r 
N

W
P

 a
ct

iv
iti

es
re

qu
iri

ng
 p

,r
e-

co
ns

tu
ct

io
n 

no
tif

ic
at

io
n 

to
 t

he
 d

is
tr

ic
t 

en
gi

ne
er

 t
ha

t 
re

su
lr 

in
 t

he
 l

os
s 

of
g€

at
er

th
an

ll2
-a

cr
e 

of
 w

at
er

s 
of

 t
he

 U
ni

te
d 

S
ta

re
s,

 r
he

 d
is

tr
ic

t 
en

gi
ne

er
 w

ill
 in

m
ed

ia
fe

ly
 p

ro
vi

de
 (

e.
g.

, 
vi

a
fa

cs
im

ile
 

E
an

sm
is

si
on

, 
ov

em
ig

ht
 m

ai
l, 

or
 o

th
er

 e
xp

ed
iti

ou
s 

m
an

ne
r)

 a
 c

op
y 

of
 t

he
 P

C
N

 t
o 

th
e

ap
pr

op
ria

re
 F

ed
er

al
 o

r 
st

at
e 

om
ce

s 
(U

.S
. 

F
W

S
, 

st
rt

e 
na

irr
al

 r
€s

ou
rc

e 
or

 $
|a

te
r 

qu
al

ity
 a

ge
nc

y,
 E

P
A

S
ta

te
 H

is
to

ric
 P

re
se

rv
at

io
n 

O
ffi

ce
r 

(S
H

P
O

) 
or

 T
rib

al
 H

is
to

ric
 P

re
se

rv
at

io
n 

O
ffi

ce
 (

T
H

P
O

),
 a

nd
, 
if

ap
pr

op
ria

te
, 

th
e 

N
M

F
S

).
 lf

ith
 th

e 
ex

ce
pt

io
n 

of
 N

W
P

 3
7,

 t
he

se
 a

ge
nc

ie
s 

w
ill

 th
en

 h
av

e 
l0

 c
al

en
da

r
da

ys
 f

ro
m

 t
he

 d
at

e 
th

e 
m

ar
er

ia
l 

is
 t

ra
ns

m
ic

ed
 

to
 t

el
ep

ho
ne

 o
r 

fa
x 

th
e 

di
sr

ic
t 

en
gi

ne
er

 n
ot

ic
e 

th
at

 t
he

y
in

te
nd

 t
o 

pr
ov

id
e 

su
bs

an
tiv

g 
si

te
-s

pe
ci

fic
 

co
m

m
en

ts
. 

Ifs
o 

co
nt

ac
te

d 
by

 a
n 

ag
en

cy
, 

th
e 

di
st

ric
t

en
gi

ne
er

 w
ill

 w
ai

t 
an

 a
dd

iti
on

al
 1

5 
ca

le
nd

ar
 d

ay
s 

be
fo

re
 m

ak
in

g 
a 

de
ci

si
on

 o
n 

th
e 

pr
e-

co
ns

tr
uc

tio
n

no
tif

ic
at

io
n.

 T
he

 d
is

tr
ic

t 
en

gi
ne

er
 w

ill
 f

ul
ly

 c
on

si
de

r 
ag

en
cy

 a
or

nm
en

ts
 r

ec
ei

ve
d 

w
ith

in
 t

he
 s

pe
ci

fie
d

tim
e 

fr
am

e 
bu

t 
w

ill
 p

ro
vi

de
 n

o 
re

sp
on

se
 

to
 t

he
 r

€s
ou

rc
e 

ag
€N

rc
y,

 
ex

ce
pt

 a
s 

pr
ov

id
ed

 b
el

ow
. 

T
he

di
st

ric
t 

en
gi

ne
er

 w
ill

 in
di

ca
re

 i
n 

tlr
c 

ad
m

in
is

tr
at

iv
e 

re
co

rd
 a

ss
oc

ia
te

d 
w

ith
 e

ac
h 

pr
e.

co
ns

ru
cd

on
no

tif
ic

at
io

n 
th

at
 t

he
 r

es
ou

rc
e 

ag
en

ci
es

' 
co

nc
er

ns
 w

er
e 

co
ns

id
er

cd
. 

F
or

 N
W

P
 3

7,
 t

he
 e

m
er

ge
nc

y
w

at
en

he
d 

pr
ot

ec
tio

n 
an

d 
re

ha
bi

lit
at

io
n 

ac
tiv

ity
 m

ay
 p

ro
ce

ed
 i

m
m

ed
ia

le
ly

 i
n 

ca
se

s 
w

he
re

tlp
re

 is
 a

n
un

ac
ce

pt
ab

le
 h

au
rd

 t
o 

lif
e 

or
 a

 s
ig

ni
fic

an
t 

lo
ss

 o
fp

ro
pe

rly
 o

r 
ec

on
om

ic
 

ha
rd

sh
ip

 w
ill

 o
cc

ur
. 

T
he

di
sr

ric
t 

en
gi

ne
er

 w
ill

 c
on

si
de

r 
an

y 
co

m
m

en
ts

 r
ec

ei
ve

d 
to

 d
ec

id
e 

w
he

th
er

 t
he

 N
W

P
 3

7 
au

th
or

iz
at

io
n

sh
ou

ld
 b

e 
m

od
ifi

d 
su

sp
en

de
4 

or
 r

ev
ok

ed
 i

n 
ac

co
rd

an
ce

 w
ith

 r
he

 p
ro

ce
du

re
s 

at
 3

3 
C

F
R

 3
30

.5
.

(3
) 

In
 c

as
es

 o
fw

he
re

 t
he

 p
ro

sp
ec

tiv
e 

pe
rm

ite
e 

is
 n

ot
 a

 F
ed

er
al

 a
ge

nc
y,

 t
he

 d
is

E
ic

t 
en

gi
ne

er
 w

ill
pr

ov
id

e 
a 

re
sp

on
se

 
to

 N
LT

F
S

 
w

ith
in

 3
0 

ca
le

nd
ar

 d
ay

s 
of

re
ce

ip
t 

of
an

y 
E

ss
en

tia
l 

F
is

h 
tla

bi
at

co
ns

er
va

tio
n 

re
co

m
m

en
da

tio
nq

 
as

 r
eq

ui
re

d 
by

 S
ec

tio
n 

30
5@

{a
{B

) 
of

 t
he

 M
ag

nu
so

n-
S

te
ve

,n
s

F
is

he
ry

 C
on

se
rv

at
io

n 
an

d 
M

an
ag

em
€n

tA
ct

.
(4

) 
A

pp
lic

an
ts

 a
re

 e
nc

ou
ra

ge
d 

to
 p

ro
vi

de
 th

e 
C

or
ps

 m
ul

tip
le

 c
op

ie
s 

of
pr

ec
on

sr
uc

tio
n 

no
tif

ic
at

io
ns

ro
 e

lp
ed

ite
 a

ge
nr

y 
co

or
di

na
tio

n.
(5

) 
F

or
 N

W
P

 4
8 

ac
tiv

iti
es

 th
at

 r
eq

ui
re

 r
ep

or
tin

g 
th

e 
di

st
ric

t 
en

gi
ne

er
 w

ill
 p

ro
vi

de
 a

 c
op

y 
of

 e
ac

h
re

po
rt

 w
ith

in
 l

0 
ca

le
nd

ar
 d

ay
s 

of
 r

ec
ei

pt
 t

o 
th

e 
ap

pr
op

ria
te

 
re

gi
on

al
 
ot

rlc
e 

of
 th

e 
N

M
F

S
.

(e
) 

D
is

tr
ic

t 
E

ne
in

ee
r's

 
D

ec
is

io
n:

 
In

 r
ev

ie
w

in
g 

th
e 

F
C

N
 f

or
th

e 
pr

op
os

ed
 a

ct
iv

ity
, 

rlt
e 

di
st

ric
t 

en
gi

ne
er

w
ill

 d
et

er
m

in
e 

w
he

th
er

ih
e 

ac
tiv

ity
 a

ut
ho

riz
ed

 b
y 

th
e 

N
W

P
 w

ill
 r

es
ul

t 
in

 m
or

e 
th

an
 m

in
im

al
 i

nd
iv

id
ua

l
or

 c
um

ul
at

iv
e 

ad
ve

ne
 e

nv
iro

nm
en

ta
l 

ef
re

ct
s 

or
 m

ay
 b

e 
co

nt
ra

ry
 t

o 
th

e 
pu

bl
ic

 i
nt

er
es

t 
Ift

he
 p

m
po

se
d

ac
tiv

ity
 r

eg
ui

re
s 

a 
P

C
N

 a
nd

 w
ill

 r
es

ul
t 

in
 a

 lo
ss

 o
f 

gr
ea

te
r 

th
an

 l/
lQ

 s
cr

e 
e;

w
et

ta
nd

s,
 t

he
 p

ro
sp

ec
tiv

e
pe

rm
in

ee
 s

ho
ul

d 
su

bm
it 

a 
m

iti
ga

tio
n 

pr
op

os
al

 w
ith

 t
he

 F
C

N
. 

A
pp

lic
an

a 
m

ay
 a

ls
o 

pr
op

os
e

co
m

pe
ns

ar
or

y 
m

iti
ga

tio
n 

fo
r 

pr
oj

ec
ts

 w
ith

 s
m

al
lo

 im
pa

cr
s.

 T
he

 d
is

tr
ic

t 
en

gi
ne

er
 w

ill
 c

on
si

de
r 

an
y

pr
op

os
ed

 c
on

pe
ns

at
or

y 
m

iti
ga

tio
n 

th
e 

ap
pl

ic
an

t 
ha

s 
in

cl
ud

ed
 in

 t
he

 p
ro

po
sa

l 
in

 d
et

er
m

in
in

g 
w

he
th

er
th

e 
ne

t 
ad

ve
rs

e 
en

vi
ro

nm
er

ta
l 

ef
fe

c1
s 

to
 t

he
 a

qu
at

ic
 e

nv
iro

nm
e,

nt
 o

f 
th

e 
pr

op
os

ed
 w

or
k 

ar
e 

m
in

im
al

.
T

he
 c

om
pe

ns
at

or
y 

m
iti

ga
tio

n 
pr

op
os

al
 m

ay
 b

e 
ei

th
er

 c
on

ce
ph

ra
l 

or
 d

et
ai

le
d.

 I
fth

e 
di

st
ric

t 
en

gi
ne

er
de

te
rm

in
es

 t
ha

t 
th

e 
ac

tiv
ity

 c
om

pl
ie

s 
w

ith
 t

he
 G

rm
s 

an
d 

co
nd

fio
ns

 o
f 

th
e 

N
W

P
 a

nd
 t

ha
t 

th
e 

ad
ve

ne
ef

fe
ct

s 
on

 t
he

 a
qu

at
ic

 e
nv

iro
nm

en
t 

ar
e 

m
in

im
al

, 
af

te
r 

co
ns

id
er

in
g 

m
iti

ga
tio

q 
th

e 
di

st
ric

t 
en

gi
ne

er
 w

ill
no

ti$
 t

he
 p

er
m

itt
ee

 a
nd

 in
cl

ud
e 

an
y 

co
nd

iti
on

s 
th

e 
di

sf
ic

t 
en

gi
ne

er
 d

ee
m

s 
ne

ce
ss

ar
y.

 
T

he
 d

is
fic

t
en

gi
ne

er
m

us
t 

ap
pr

ov
e 

an
y 

co
m

pe
ns

al
or

y 
m

iti
ga

tio
n 

pr
op

om
l 

be
fo

re
th

e 
pe

rm
is

ee
 c

om
m

en
ce

s 
w

or
k.

 If
th

e 
pr

os
pe

ct
iv

e 
pe

rm
ite

e 
el

ec
ts

 t
o 

su
bm

it 
a 

co
m

pe
ns

at
or

y 
m

iti
ga

tio
n 

pt
an

 w
ith

 t
he

 P
C

N
, 

th
e 

di
sa

ic
t

en
gi

ne
er

 w
ill

 e
xp

ed
iti

ou
sl

y 
re

vi
ew

 t
he

 p
ro

po
se

d 
co

m
pe

ns
at

or
y 

m
iti

ga
tio

n 
pl

an
. 

T
he

 d
is

tr
ic

t 
en

gi
ne

er
m

us
t 

re
vi

ew
 t

he
 p

la
n 

w
ith

in
 4

5 
ca

le
nd

ar
 d

ay
s 

of
 r

ec
ei

vi
ng

 a
 c

om
pl

et
€ 

P
C

N
 a

nd
 d

et
er

m
in

e 
w

he
th

er
 t

he
pr

op
os

ed
 m

iti
ga

tio
n 

w
ou

ld
 e

ns
ur

e 
no

 m
or

e 
th

an
 m

in
im

al
 a

dv
er

se
 e

ffe
c8

 o
n 

ttr
e 

aq
ua

tic
 e

nv
Lo

nm
en

t. 
If

th
e 

ne
t 

ad
ve

rs
e 

ef
fe

ct
s 

of
th

e 
pr

oj
ec

t 
on

 t
he

 a
qu

at
ic

 e
nv

iro
nm

en
t 

(a
fte

r 
co

ns
id

er
at

io
n 

of
th

e
co

m
pe

ns
at

or
y 

m
iti

ga
tio

n 
pr

op
os

al
) 

ar
e 

de
te

rm
in

ed
 b

y 
th

e 
di

st
ric

t 
en

gi
ne

er
 t

o 
be

 m
in

im
al

, 
th

e 
di

st
ric

t
en

gi
ne

er
 w

ill
 p

ro
vi

de
 a

 ti
m

el
y 

w
rit

te
n 

re
sp

on
se

 
!o

 t
he

 a
pp

lic
an

t. 
T

he
 r

es
po

ns
e 

w
ill

 s
ta

te
 t

ln
t 

th
e 

pr
oj

ec
t

ca
n 

pr
oc

ee
d 

un
de

r 
th

e 
te

rm
s 

an
d 

co
nd

iti
on

s 
of

 t
he

 N
W

P
.

If 
th

e 
di

st
ric

t 
en

gi
ne

er
 d

et
er

m
in

es
 t

ha
t 
tie

 a
dv

en
e 

ef
fe

ct
s 

of
 t

he
 p

ro
po

se
d 

w
or

k 
ar

e 
m

or
e 

th
an

 m
in

im
al

,
th

en
 t

he
 d

is
ric

t 
en

gi
ne

er
 w

ill
 n

ot
i$

 th
e 

ap
pl

ic
an

t 
ei

th
er

: 
(l 

) 
T

ha
t 

th
e 

pr
oj

ec
l d

oe
s 

no
t 

qu
al

i$
 f

or
au

th
or

iz
at

io
n 

un
de

r 
th

e 
N

W
P

 a
nd

 in
st

ru
ct

 t
he

 a
pp

lic
an

t 
on

 t
he

 p
ro

ce
du

re
s 

to
 s

ee
k 

au
th

or
iz

al
io

n 
un

de
r

an
 in

di
vi

du
al

 p
cr

m
iq

 (
2)

 t
ha

t 
th

e 
pr

oj
ec

t 
is

 a
ut

ho
riz

ed
 u

nd
er

 t
he

 N
W

P
 s

ub
je

ct
 t

o 
th

e 
ap

pl
ic

an
t's

su
bm

is
si

on
 o

fa
 m

iti
ga

tio
n 

pl
an

 r
ha

t 
w

ou
ld

 r
ed

uc
e 

th
e 

ad
ve

rs
e 

ef
fe

ct
s 

on
 t

he
 a

qu
at

ic
 e

nv
iro

nm
en

t 
to

 t
he

m
in

im
al

 l
ev

el
; 

or
 (

3)
 t

ha
t 

th
e 

pr
oj

ec
t 

is
 a

ut
ho

riz
ed

 u
nd

er
 t

he
 N

W
P

 w
ith

 s
pe

ci
fic

 m
od

ifi
ca

tio
ns

 o
r

co
nd

iti
on

s.
 

W
he

re
 t

he
 d

is
tr

ic
t 

en
gi

ne
er

 d
et

er
m

in
es

 t
ha

t 
m

iti
ga

tio
n 

is
 r

eq
ui

re
d 

to
 e

ns
ur

e 
no

 m
or

e 
th

an
m

in
im

al
 a

dv
er

se
 e

ffe
ct

s 
oc

cu
r 

to
 t

he
 a

qu
al

ic
 e

nv
iro

nm
en

t 
th

e 
ac

tiv
ity

 w
ill

 b
e 

au
th

or
iz

ed
 w

ith
in

 t
he

4l
da

y 
P

C
I,{

 p
er

io
d.

 T
he

 a
ut

ho
riz

at
io

n 
w

ill
 in

cl
ud

e 
th

e 
ne

ce
ss

ar
y 

co
nc

ep
ur

al
 o

r 
sp

ec
ifi

c 
m

iti
ga

tio
n 

or
 a

re
qu

ire
m

en
t 

th
at

 t
he

 a
pp

lic
an

t 
zu

bm
it 

a 
m

iti
ga

tio
n 

pl
an

 t
ha

t 
w

ou
ld

 r
ed

uc
e 

th
e 

ad
ve

rs
e 

ef
fe

cl
s 

on
 t

he
aq

ua
tic

 e
nv

iro
nm

en
t 

to
 t

he
 m

in
im

al
 l

ev
el

. 
W

he
n 

m
iti

ga
tio

n 
is

 r
eq

ui
rd

 n
o 

w
or

k 
in

 w
at

er
s 

of
 t

he
 U

ni
te

d
S

ta
t€

s 
m

ay
 o

cc
ul

 u
nt

il 
th

e 
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WETLAND IMPACT AREA TABLE

#1 - 101 SF

#2 - 97s SF

#5 - 101 SF

#4 - 307 SF

#5 - 1047 SF

#6 - 1003 sF

TOTAL WETLAND IMPACT = 3534 SF OR 0'081 ACRES

IMPACT AREA HAS BEEN CALCULATED AT A POINT 5 FEET BEYOND

GRADING LIMITS.

NOTE:
LiuirS oF wETLAND DELINIATIoN & DATA SHEETS
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Tina Creech

From:
$ent:
To:

Cc:
$ubject:

Senior !. nl i ro:: r'r-rc:ltal I lspect{: r

Tina Creech
Thursday, January 20,2011 9:20 AM
'ChrisS@baldwincontracting,net'; 'ToddB@baldwincontracting.net'; 'sreed@esswetlands.com';
'phinson@koontzbryant.com' ;'worth@restorationsystems.com' ;

'cheryl.chance@VDOT.Virginia. gov'
Joe Buchite
SP-093-10 Cranston's Mill Pond Repair - $ite Request Information

Your request to change the location of silt fence installation in Phase I of construction is approved. The addition of a

concrete washout area was also deemed necessary and approved. Both ofthese changes need to be shown on the
approved plan once it is received by our division. I will contact Chris or Todd when I have the plan so that they document
the changes.

Cheryl - The addition of "Construction Entrance Ahead" signs on Cranston's Mill Pond Road were discussed at our
preconstruction meeting yesterday. Please let us know what, if anything, needs to be submitted to be able to install
thele signr They are starting lhe project today and hoped to get then installed ASAP.*
M-7-fx^J L*S ner ot\+.k. E.ta,'lncl ,/OO-t t

I Irt;r ( I .,c' lr



November 30,2010

lcsA {21

TO:

DATE:

FROM:

SUBIECT;

ITEMS
ATTACHED:

4'irrodoeno'\

Nov $ 0 2010

fecsNE9

TRANSMITTAT

Proffer Administrator (31

fose Ribeiro, Senior Planner

SP-0093-2010, Cranston's Mill Pond Dam Repair

Revised Site Plan (L,2,3)
Comment Response Letter (1,2,3)
Copy of DRC Alteration Permit (1)
Copy of letter from USACOE authorizing use of Nationwide 3

Permit [1)
Copy of Geotechnical Reportby McKinney and Company [1)
Copy ofHydrolory and Hydraulics Report approved by DCR [1J
Copy of draft Operation and Maintenance Plan [1)

Please review and return cornments by December L3,?ALA

NOTE: This site plan is also associated with 5-0049-2010 and SUP-0CIL3'zOtO

'*ttloJ
|os6-Ricardo Linhares Ribeiro 3'56*c' AtS{yryW

]ccpranne, Irtw{fitr,

PLEASE UPLOAD yoUR CO,IAMENTS ON CAS? TRAK

r/,,,, ;;jJ +fifr/6 1f*W,(M::!,filwltho ftt

-'#',*'
fest qnd 0or

1:#.f{ryf::!, I
0t5t, t, lZ-7J'18



MDw/WAC

ENYIRONMENTAL DWISION REVIEW COMMENTS
Cranston's Mill Pond
Coanff Plan C-Al8-10

General:

1. The Environmental Division offers no formal comments on the conceptual plan at this time and

for the above referenced project; however, be advised that if the applicant wished to proceed with
a subdivision plat, the following items will be required for address at that time:

a. Field delineation of wetlands and RPA, along with a Jurisdictional Determination by the
US Army Corps of Engineers for all three lots (Naomi R. Thomas, proposed lot I and
proposed lot 2).

b. Proposed well and septic field locations (primary and reserve) for all three lots or a note
stating that the lot is unbuildable for a single family residence.

c. Though the current conceptual application indicates a delineated parcel around what
appears to have been the original normal pool of the now relic pond, a more formal
delineation of this parcel boundary must be provided.

JC C Env ir onm ental D iv is i on
C-0lB-10: l"tRwisw

Assigned Planner: Jose Ribeiro
Page I of I





Grtto
8,tr t,

unaa&n (t6p.a

t 01,.



TRANSMITTAL

DATE:

TO:

Note:

May 24,2010 {f*trT',%
,t{AY 36 2010

Health Department

f,ecmpo
FROM: Jose Ribeiro, Senior Planner

SUBJECT: C-00f8-2010, Cranston's Mill Pond

ITEMS ATTACHED:
o Conceptual Plan

ACTION: Please review and return comments by June 0412010

The 1.13 acre-area which is highlighted in yellow is land which will be
acquired from Ms. Naomi R. Thomas' parcel to benefit proposed Lot I
through a boundary line extinguishment. The area shown in red will also
be incorporated by the proposed Lot 1 via aboundary line adustment.

Please upload any comments issued for this application to CaseTrak.



llauglas * lkrmsnedr
\eer**91 r;l' Jl$ursl Rc.*rurces

sP-73-tO
CBE- ll-O5o
* orfitg

csMMsNwEArrH of VIR$INIA ICOOL/
NIFAR'TMSIYT $F CONSE,RVATION AI{D AfiC.REATlSTli J

!,$ Cctcnxlr Strgst

Rtr*rrfiofid. Virginia 1.31 l9':0lt

l{{pL tii l)itisir"r' r}t lr*il tatbr! & I lu.rriplain Munegr.nrcnt 
tsfx} ?*6't?ll

l{1"1 {io}}r'.r*rir llrrct 1ttr1. l{lb
Rrtltnr,md.V\ ji:l:,
rxnii llt4--1t}!,t l.n tR0{ I 3?l -?6.10

l:-lriurl. r,{*srhr*sSfi€dei.jqi&isi*,SlL

t lclubt'r ) :. l(i ! tJ

l{*: r\}teratiun }'er*'lit

Dear llam t )rrncr:

Alrach*d ar* the AtW6m fcmit *nd Al$rsrion Pg'mir fpproved by the
Virgrrria Soil nnd \l'ater Consenation Board. The alteration project must confrrrm to the

irpprored plan: *nd specificati*ns referenced in the Dunsheet. Any propoaed ehanges lo the
appr*ved plarrs and specifications must be s*bniued in advanc* and approvsd in \&'riting by the
Regional Dlm Sat'cty [ngineer.

\\ iirk spccitietJ in the Alterarion Pcrmit n'lust commence within the time lrame identified
in ths Altergti*n Fernrit. ll rt'ork ducs n*t crunmenct-" rvithin the pr*s*ribed tirne f$tm*, the
penr"rit shall e"rrpir*. T'lre applieant maj- petitir:n the Stlard lbr s tim* exlensiCIn lbr gcxd cause and
u'itlr updated cunstructi*n *equener and milcstones. f or g*neral responsibiliti** regarding
insprrli*ns. repoiling requirements. rnaintenanc*, rm{rgcn*y action plan antl ex€rcisesr please

ch*rk Lh* l*t*st llam SalbtS'Act" lmpnunding Stnr*rure Regulations, and diuidance Documents
arailabls at wryr*$gt,firgiaiagsv "

ll'3'rtu har,e itrr.l,' rlufsti*ns. plcasc eonta{t
vfiur l-)atashccl trr me &l my address akxrve.

R*gi*nal D*rn Safety Engin*tr. n$tsd vn

$inrcr*tr,

llir r;ion l)ircrtrrr
fiir,isiln *J"llarn liafetl & Fkndplain Muagent*nt

{:nch'tures. ",\tt*rati(xr Perrnit
Alt*ratinn Perruit *atasl*crt

$lgrir Psrfu .,$nfi crrd W*tsr {rrel,sfts,ttsn . Nntyrat lta@t . &*fur &#.tlgltlea ?t*xttbg
(haapeuhe Eay Laut .4ssMoace. Aatn Salei4" and Ftuo*tsta Manql ,wt. Laad C*anrrrlrt/rla

David A J*h*sn
Dir*ctcr

.d$"{$""t"' \
No\/ g 0 20t0

f8csrwo

}',r?ilr



CSMMONW$A IjTH 0f VIRryINIA
Dnf ARTME|TTOFCONSBtr{}*.{TtSFf AI\[OASf; &nAfi OIY

DIVISION OF DAM SAFETY

VIRGTNIA SOTL AND WATER CONSERVATION

Dam Srfofy Conditionel Operation snd Malntenmm.$bl*i$cete
Significant Hazard Dnm, Inventory Nuuber ffi i

Alteratlon Permit

This permir entitlcs Toano Fishing and Hunting Club to altor Crurstotr Millpond Dam

in Jam*s City Coanty purswult to the provisions sf the ?am Safety Aot (setion t0.l-$M ct

seq.. Code of Virginia) and the Virginia Soit and Wat*r ConsErv*iw B€ryd {Board)

Reg:.rlations promulgated thersnndcr and other requirements of the $$ad.

This permit is issued to perform the alteration as notd m tbe two-yffi Alteration

Permit Data Sheet dated September 14, 2010, and is effectivE $Gpt€ebsr lS,20l0 a*d

expires September 30, 201 2.

fu6-dg-e
Ilavid A. Johuroe
lllreetor, Deplrtrnc*r of Smrvatirn rad Rccrctioa
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par$. SHEET - ALTq&ATU)N PpRMlr

Department of Conservation & Recreation
Division of Dam Safety & Floodplain Management

203 Covernor Street. Srite 206
Richmond. VA 23? l9-2094

t I ) Dcsig'n Report by: Paul F. Ilenson, P.&. VA #023860

lcnrpnrarl'l:mergencv Achon Plan filed with:
r \ 1 \'rrgrnra I)ept. ol'Emergency Management

{ X } t-ocfll ('ocrdinator ol- Emergency Selvices City/County: James Cify Counfy

.\pplication l{evjevu'cd and Recommended for: 24-month .Alteration Permit t09/16/t0 - 09/30/12) t'or upgrades and
rt;rairs ;rer plans and specificaticns by Paul F, Hensoa. P.f,. VA #023860, datcd 8/18/2010.

Date: September 14, 2010

)(unre r:f Danr: Cranstons Mill Pond Ilam lnventorv Numbcr: 09513

l-ocatiou: Yurmouth Creek City/County: Jan:es City County

Ori ncr; Crar:ston Mill Pond, LLC
Attn: Brent 1,. Fultt

,\rltlrcss: 5735 S. l-aburnum Avenue
('it-r'iTon'rriZip: Richmond, VA 23231

Designed by: Unknown

Constructed by; Unknown

Year Constructcd (Modifi ed) : 1964

'l'tirc of Dam: f,arthfill Purpose: Recreation

Drainage Arca (Sq. Mi.i: 7.2 Tlpe of Watershed: Wooded / Rural

"l'ol*l l-{erght (Fr.}: 13.0 Elevation: t3.0

, \onrrll Pool Hcight (Ft.): 9.0 Elcvation: 9.0

; \laxiniunr Capacity {Acre Ft.): 935 Maxinrum Area (Acres): 148

Nonrral Capacity (Acrc Ft.): 234 Norural Arca {Acres}: 50

Size Classifica(ion: Small Hazard Classification: Low

r Rcrquircd Spilhvny Design Flood: 1S0-YR Available Spillway Design Flood: > 100-YR

'l'1'pc olSpillway: Colcrele Channel {Nate if Section 130].:

Date: September t5. 20I0



DCR
Stde Parls . Sotl &\r.later Co@ry&lon . tlatural lledtage

CtFpeake Bay Lcal A*lstre . lard Corrydlon
Ostd€r R<@tlo Phmlrg . Dam Satety L RoodplatrF

OPERATION AND MAINTENANCE CERTIFICATE APPLICATION FOR
VIRGINIA REGULATED IMPOUNDING STRUCTITRES

Note: Any executed Application for an Operation and Maintenance Certificate must be mailed to the appropriate Regional
Enslnssl. In addition, s ssmpleted Certificate and Permit Application tr'ee Form (DCR199-192) and the required fee must be
mailed under separate cover to: Virginia Department of Conservation and Recreation, Division of Finance, Accounts Payable,

203 Governor Stree! 4th tr'looro Richmond, Virsinia 73219.
Reference: TmFounding Structures Regulations, 4VAC 50-20-10 et seq., including 4VAC 50-20-105 and 4VAC 50-20-150, Virginia

Soil and Water Conservation Board

Date Prepared: Novenrber 24, 2010
Prepared By: Paul F. Hinson, P.E.

Koone-Bryant P.C.
1703 N. ParhamRd,
Richmond" VA23229

1. NameofDam: CranstonsMillPondDam InventorvNumber: 09513
OtherName (if any):

Hazard Potential Classification
Sructure Regulations) :

(Check one) l__l rnCH

(See 4VAC 50-2040Hazard Classifications of the Virginia Impounding

I srcxm'rcANr I row

3. Name of Owner(s): CranstonMill Pond, LLC
If a corporatio& name of representative: Brent L. Fults. LA
Mailing address: 5735 S. Iaburnum Avenue, Richmond, VA 23231
Telephone: @usiness) 804-222-5114
Othermeans ofcommunication: 804-357-1251 M)

@esidential)

d$"-r-"t'"'",%

Nov s 0 20t0

SecerWe

(DCRIee-0ee) (10/08) Page I of3



Operating Plan and Schedule:
Provide a narrative for each item:
a. Operation of control gates and spillways: Arurually

b. Operation of Impoundment Drain: None

Maintenance Plan and Schedule:
Provide a narrative explaining the Maintenance Plan and Schedule.
a. Earthen Ernbankment Impounding Structures:

(l) embankment: Annual inspection by Owner or Owner's representative and after every Stage II or Illcondition as

outlined in the EAP. Mow a minimum of 3 times ayear. Repair any erosion within 30 days of detection.

Pennanently seed any denuded areas.

Inspection report prepared by a professional engineer a minimum of every 3 years.

(2) principal spillway: Annual inspection by Owner or Owner's representative and after every Stage II or III condition as

outlined in the EAP. Items to be inspected will include the primary weir, wing walls, rip rap

armoring, maintenance walkway and level gauge painted on wing walls. If any siginificant cracks

or imperfections are detec0ed, perform a follow-up inspection within 30 days by a professional

engineer. Repair any deficiences within 30 days of detection.

lnspection report prepared bv a professional engineer a minimum ofevery 3 years.

(3) emergency spillway: Annual inspection by Owner or Owner's representative and after every Stage II or III condition as

outlined in the EAP. Mow a minimum of 3 times ayear. Repair any erosion within 30 days of
detection. Permanently seed any denuded areas.

Inspection report prepared by a professional engineer a minimum of every 3 years.

(4) low level outlel Annual inspection by Owner or Owner's representative and after every Stage II or III condition as

outlined in the EAP. Gates should be operated to ensure they are functioning properly.

Inspection report prepared by a professional engineer a minimum ofevery 3 years.

(5) impoundment area: Annual inspection by Owner or Owner's representative and after every Stage II or III condition as

outlined in the EAP. Inspection will be from the water surface by boat. Inspection for evidence

of erosion, sloughing, accumulation of sediment or other debris within the inflow channels or the

impoundment area.

Inspection report prepared by a professional engineer a minimum of every 3 years,

(6) downstream channel: Annual inspection by Owner or Owner's representative. Inspect for debris within the channel or
other impediments to the flows. Repair or remove as allowed by regulations for wetlands and

waters of the U.S.

Inspection report prepared bv a orofessional engineer a minimum of every 3 years.

(7) staffgages: Annual inspection by Owner or Owner's representative. Examine level gauges painted on wing walls of
principal spillway walls and depth gauge within emergency spillway is still in place and legible. Repair or
replace as needed.

Inspection report prepared by a professional engineer a minimum ofevery 3 years.

(8) other maintenance actions: Annual inspection by Owner or Owner's representative of maintenace walkway. Check for
loose boards, railing, supports. Ensure steel beams are properly supported on the

foundations and still sound.

(DCRIee-Oee) (r0/08)
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b. Concrete Impounding Structures (including masonry and others): Not Applicable
(l) upstream face:

(2) downstreamface:

crest of dam:

galleries (tunnels):

(3)

(4)

(5)

(6)

(7)

abuhents:

spillways:

gates and outlets:

(8) staffgages:

6.

(9) other maintenance actions:

Inspection schedule (provide appropriate response):
a' operator inspection (dalv' weekrv' etc'): 

ffi'lfJ:x;ffi#:tt #;::trffiT':3:1ilr3ff;;;.?H:'' 
Representative

b. Maintenance inspection (monthly, quarterly
and after every Stage 2 and3 condition as outlined in
thc tr AP

c. Technical safety inspection by a professional engineer. (Required for certification update: HighHazard Dams - every two
years, SignificanlHazardDams - every three years and l-nwHazardDams - every six years: Every 3 years or as required

based upon deficiences
discovered during annual
inspections.

d. Inspection by dam owner or designee (years in which a Professional Engineer does not inspect): Annually
e. Note: All dams must be inspected by a professional engineer each time a dam is overtopped or significant flows through the

emergency spillway are experienced.

Emergency Action Plan Schedule:
Provide the events that initiate the Emergency Action Plan.
a. Rainfall amounts, emergency spillway flow levels or storm event: Stage I Condition - Flood Watch

Stage II Condition - 1' of flow in emergency spillway or
4.9' of flow over primary sPillwaY.
Stage III Condition - 2' of flow in emergency spillway
or 5.9' of flow over primary spillway.

b. Frequency of observation: Stage I condition: 6 hquq Stage II condition: 2-bAEq Stage III condition: Continuous

8. State whether or not the current hazard classification for the impounding structure is appropriate and whether or not
additional work is needed to make an appropriate hazard designation:

Dam is currently classified as a Significant Hazard. An Alteraion Permit has been granted and construction is scheduled to

beein in December of 2010.

(DCR199-0ee) (10/08) Page 3 of3



t****%o
ilr0v I0 2010

f8csr€9



9. For newly constructed or recently altered impounding structureso provide certification from a Professional
Engineer who has inspected the impounding structure during construction or alteration that, to the best of the engineer's
judgment, knowledge and belief, the impounding structure and its appurtenances have been constructed or altered in
conformance with the plans, specificationso drawings and other requirements approved by the Virginia Soil and Water
Conservation Board.

(DCRIee-Oee) (10/08) Page 4 of3
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OPERATION AND MAINTENANCE CERTIFICATE APPLICATION

OPERATION AND MAINTENANCE PLAN AND SCHEDULE
CERTIFICATION BY OWNER

I hereby certi$/ that the operation and maintenance plan and schedule provided herewith will be adhered to during the certification
period except in cases of unanticipated emergency requiring depafiure therefrom in order to mitigate hazards to life and property, at

which time my engineer and the Department of Conservation and Recreation will be notified.

Signed:

This

Owner's Sienafure PrintName

day of ,20

CERTIFICATION BY OWNER'S ENGINEER

I hereby certify that the information provided in this form has been examined by me and fourd in my professional judgment to be

true and correct.

Signed: Virsinia Number:
Professional Engineer's Signature Print Name

day of ,20

Engineer's Virginia Seal:

Remarks:

This

7
o

Mail the executed form to the appropriate
Department of Conservation and Recreation

Division of Dam Safety and Floodplain Management
Regional Engineer

(DCRI9e-0ee) (10/08) Page 5 of3
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&coMPANY

Planning I Design I Conetruclion

,***'\

Nov s 0 2010

Qecer€9

This letter transmits our geotechnical engineering test data and recommendations for the above
referenced project.

lrrRoouclott

To provide geotechnical engineering recommendations for the proposed reconstruction of
Cranston's Mill Pond, ws contracted on your behalf four engineering test borings at the locations
shown in Figure 1. Each boring extended to the depth of 35 ft and gpically included continuous
sampling from the depth of 0 to 10 ft, and sampling at 5-ft intervals to the maximum depth of the
boing. {The drilling company included supplemental sampling in Boring B-2 to better define the
thickness of a peat layer.) Boring logs are presented in Attachment 1 of this report.

Soil samples were delivered to our laboratory for classification and analyses. Laboratory testing
included Atterberg limits, moisture content, percent sand determination and mechanicalanalysis
of grain size. Our testing also included Strandard Proctor moisture-density relations for one bulk
sample. Duriag the field exploration, the drilling company obtained undisturbed sarnples of the
natural peat layer. Attachment 2 presents our laboratory test data. One undisturbed sample
was submitted to S&ME's soil laboratory for one-dimensional consolidation testing.
Attachment 3 presents S&ME's laboratory test data. The laboratory data were usedin our
eng i neeri ng eva I uations for reconstructed em bankment stabi I ity.

100 south Hairroad o""ff!:ofllF,l?,o??lilf'X: asoos {s04} 7e8-145i

Ashland I Williamsburg I Panama
www. n:ckin n6v- usa. com

May 27,2A1A

Attn: Brent Fults
Cranslon's Mill Pond, L.L.C.
c/o EarthSource Solutions, Inc.
5735 South Laburnum Ave.
Richmond, Virginia 23231

Re: GestechnicalEngineering$tudy
Proposed Reconstruction of Cranston's Mill Pond
James City Coung, Virginia
McKinney Project I 47 52AAg

Dear Mr. Fults:



Geolechnical Engineering Study
Proposed Reconstruction of Cranston's Mill Pond
James City County, Viryinia
McKin ney Project 1 47 52AAg
?age2

Cranston's Mill Pond includes an embankment dam with an existing crcst elevation at El 12 to

El 13. A concrete principal sp:llway is located in the central portion of the embankment and

maintain$ a normaa pool elevation at El 9.15, based on survey data by Timmons. During a
prominent storm (Hunicane Ernesto, September 2006), we understand that flocd waters
overtopped the embankment with the greatest flow velocities located immediately adjacent to

the pincipal spillway. This overtopping resulted in a fully penetrating breach to either side of
ti:e existing concrete embankment and also resulted in over steepening of the downstream
embankment slope.

Recent fleld obseruations show that largediameter trees are commonly located on the

dowr:slream slope of the embankment and within 25 ft of the dowastrearn toe of slope. To a
lesser extentwoody vegetation is located on the upstream embankment slope.

Restoration of the Cranston's Mill Pond will require several discrete tasks, as follouts:
. Removal of woody vegetalion fiom and within 25 ff of the upstream and downstream

embankment slope.
. Developmer:t of an on-site soil borrow pit.

r Slope resloration of the embankment.
o Removalor reconstruction of the existing spillway.
r The addition of supplemental spillway capacity (i.e., the existing principal spillway is not

adequate).
o Raising the embankment crest elevation.
r Reconstruction/restoration of an emergency spillway

Esnmnrep Sugsu np.AcE CoNDtloNs

The test borings disclosed 6lzto g ft of silty andlor clayey sand embankment ill. Below the
embankment fill, we observed natural soils primarily consisting o{ silty and poorlygraded sand.
At the locations of B-2, we observed a layer of fibrous peat fron &e depth of 14 to 17 ft. ln both
borings B'2 and B-3, we observed organic-rich silty sand from 17 to 23 ft and 16/zto 21 ft,
respectively. In Boring B-2, this organic-rich silty sand was immedialely located below the peat

layer. Refer to Atlachmenl 1 for our specific observations at each boring location.

Attachmenl2 presents the laboratory test data, with supplernental moisture conlents presented

on the boring logs. Within the embankment flll, we recorded Liquid Limits ranging from non-
plastic to 52 (typical values from 23 2o 241, Plasticity Indices from non-plastic to 35 (typical

values from 6 to 10) and sand contents {rom 52.6 to 76.3 percent. For lhe underlying organic-
rich silty sand, we recorded a Liquid Limit of 31, a Plasticity Index of 6 and 70 percent sand

g€olechnical engine€ring sludy,doo(
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Our laboratory program included two full sieves - one for the embankment soil and the otherfor
an undsrlying sample of poorly-graded sand. Attachment 2 presents the grain-size distribution
curye showing an extrapolated Dzo value of 0.04 mm for the embankment soiland a Dl6valu€ of
0.13 mm for the poodygraded sand soil. We used these values to conelate saturated
permeabili$ values of 2x10{ cm/sec and 1 "7x10'2 cm/sec, respectively. $tandard Proctor
moisture-density relations for the embankment soil show a maximum dry density of 119.2 with
an optimum moisture content for compaction of 13.0 percent. We recorded a natural moisture
content of 15.0 percent for this bulk sample, which shows that the moisture cpntent of the
natural soil (at the time of exploration) was greater than the most favorable moisture content for
compaction.

S&ME's soil laboratory test data show that the underlying peat layer displays a pre-
consolidation pressure of 0.81 1sf {1,620 psf}. We calculated an overburden pressure of 0.62 tsf
(1,24O psf) in the peal layer for the embankment height atEl 12. The data show values of Co

from 0.0025 to 0.0058 when the loading in the peat is controlled to less than 1.0 tsf. These
values of Co reflect very low to low compressibility.

Our subsurface exploration did not include water observation wells. During drilling, we
encountered ground water at some of the boring locations. The boring logs present our ground
water observations. Typically, we observed the ground water at depths ranging *om 6% to
7%ft. Ground water observations in the embankment dam are influenced by the pond
elevation, which is well below the design poolelevation owing to the breached condition.

El{eIIeTgNG RECoHUENDATI0NS

Using the data from ourfield exploration program, we have developed the following
recommendations for site preparation, earthwork and reinforced concrete spillway construction.
Successful implementation of our recommendations will reguire field testing, and engineering
observations during construction.

Site Preparation and Earthwork Recommendations

We recommend the complete removal of all woody vegetation from all embankment slopes.
This reommendation includes the complete removal of all root bulbs. The removal of root
bulbs will result in a crater-shaped depression. Earth fill in this depression must conform to the
requirements of compacted structuralfill as described below.

geotecnnical engineedng study.docx
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Subgrades to receive compacted structural fill shall be cleared of all topsoil arrd organic, wet or
otherwise disturbed soils. The owner should engage a geotechnical engineer or qualified

engineering technician to document favomble subgrade preparation.

There is a likelihood that new earth fill placement may be required 1o extend the toe of the

embankment downstream. This may occur in areas of standing water or in areas where

saturated subgrade conditions are within the near surface. Figure 2 depicts site preparation

measures required to prepare a subgrade to receive compacted slructur:al embankment flll.

This subgrade preparation method may result in encroachment into jurisdictionalwaters and

wetlands.

Compacted structural embankment fill will be required to repair the existing breach, restore

minimum embankment slopes and to raise the embankrnent crest elevation. Compacted

structural{ill shall consist of non-organic soils classiffing as CL, ML, SM, SC providing that the

soils contain at least 30 percenl sand or 30 percent fines and have a Plasticity Index of less

than 35. Maximum grain size for suitable fill material should not exceed 3 inches. This

classification allows for the rcuse of on-site soils, with the exception of the underlying peat layer,

which is not likely to be exposed by the anticipated grading activities.

Compacted structuralfill shall be placed in horizontal loose lifts not exceeding 8{n thick, wltich
are compacted to at least 95 percent of the maximum dry density as determined in the

laboratory using ASTM D-698, Standard Proctor. Compaction moisture ontents should be

controlled to within 3 percent of the optimum moisture content for compaction, providing that this

range of npisture allows for the required level of compaction.

There will be areas of the site where the placement of compacted structural fill will abut existing

slopes. Horizontal lifts of compacted slructural fill may be placed adjacent to existing grades

that are 5H:1V, or flatter (i.e., 20 percent). lf the existing grades are steeper than 5H:1V, the
horizontal lift of compacled structural fill should be keyed into the existing slopes.

Engineered Slopes

Finished embankment slopes should be designed at 2H:1V, or flatter. We understand that MSE
(mechanically stabilized embankment) lill may be needed to raise the crest of the embankment
and maintain a 10-ft wide crest width (owner's requirement). The use of MSE will require the

contractor to submit a shop drawing that properly depicts the height of the MSE and the position

of the geotextile reinforcement within the embankment. This shop drawing shall be prepared by

a licensed engineer registered in the Commonwealth of Virginia.

geolechnical en$neering study.docx
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Attachment 4 presents sfope stability calculations used to document that a &OAffiO
embankment dam raised to El 15 using MSE fill provides suitable safety factors against slope
failure.

cast i n Flace concrete Gonstructionjspi I lway Reconstru ction

This project does not include conventionalfoundation elements. The interaction between the
verticalspillway end walfs and the horizontal spillway slab may result in stress concentrations to
be mitigated by the structural design and the soil support of the embankment. We recommend
a net allowable bearing pressure of 1,500 psf for loads applied below elevation El 9.0. We
recommend a subgrade modulus of 150 pcifor cast{n-place concrete placed on a prepared
subgrade of compacted structural embankme nt fi | l.

We recommend the spillway be designed for at-rest earth pressures. We recommend a
coefficient of at rest earth pressure G = 0.45. Considering a moist unit weight of 13S pcf (i.e.,
100 percent compaction at the optimum moisture content), this would result in an equivalent
fluid pressure of 60 pcf. We recommend a coefficient of passive earth preseure Kp * 3.5.
Considering a potentialfor earth filldesiccation, we recommend an equivalent fluid densig of
375 pcf. We also recommend the upper 2ftot burial be excfuded from passive pressure
computations.

The presence of a concrete spillway located on the embankment can lead to preferential flow
paths along the concrete-io-embankment-soil interface. $eepage forces along this preferential
flow path can lead to damaglng intemal erosion and piping failure. To minimize the potentialfor
intemalerosion, we re@mmend the following:

. The up-stream 213tu of allsfab-on grade concrete shaff be cast directly on the
embankment fill (i.e., no subbase aggregate)

. The downstream 1l3n of all slab-on-grade concrete shall be cast directly on a 12-in thick
engineered subbase of VDOT No. 5Z open-graded aggregate.

. Backfill for the upstieam 213'du of the spilfway end walls shall consist of compacted
structuralfill (i.e., as described above).

o Backfill for the downstream 1/3'd of the spillway end walls shall consist of VDOT No. 57
open-graded aggregate.

r Mirafi 140N (or equal) shall be used to separate allVDOT No. 57 aggregate from
existing embankment soil, abutting cornpacted structural embankment fill or overlying
topsoil.

9eolechnical engineering study.docx
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Ou rne Me'ner oF SETTLEMENT

As shown on the boring logs the @nter of the embankment {i.e., in proximity to the existing
spillway) includes an underlying layer of peat, Tlis layer of peat is about 3 ft thick. Proposed

construction at Cranston's Mill Pond will result in stress increase in the peat layer of about
400 psf (i.e., in those areas where the crest height is raised by 3 *). This amount of stress
increase is within the pre-consolidation pressure that the peat has experienced in the past. As
such, there is a trivial likelihood of noticeable settlement resulting from the application of this
new embankment load.

Reconstruction/renovation of Cranston's Mill Pond will require a supplernentalspillway. Our
subsurface exploration data show that there is limited likelihosd that the area for the proposed

supplementalspiltway (i.e., the vicinity of Boring B-1) will be underlain by peat. However, if peat

does undedie the new spillway location, it's important to realize the net loading on the peat will
decrease by the construction of the new spillway.
The construction of a new spillway results in the removal of earth fill {i.e., *om the cunent crest
height of El 12, in orderto prepare a subgrade for slab-ongrade construction at about Fl I or
ElIYz. Following this excavation, the placement of &in (t) of concrete results in a rct load

decrease. Our feld data and engineering analysis, in conjunction with the S&ME laboratory
data show that tle gresence of peat will not likely affect tle engineering design or the long term
performance of Cranston's Mill Pond.

Ct-osuRE

The recommendations in this letter should be incorporated into the civil and structural design
and translated to the contractor in the general notes of the design drawings. The boring logs
and laboratory test data can be included in the contract documents. However, this geotechnical
engineering study should not be included into the contract documents.

This report is prepared for the project as referenced and described herein. lf the project is
reviged, we should be notified to evaluate whether our recommendations remain valid.

We have prepared this letter report in accordance with generally accepted geotechnical

engineering practice. And, we make no warrantees, either expre$s or implied, as to lhe
professional advice provided under the terms of our agreement.

geotechnical engineedng study docx
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(G0

iVlobaure
lonlgrt ol rzo Rtmarks

sEl

852

ss3

ss{

ss5

sg6

s$7

ssg

ss9

ss':0

4
,3
3
2

2
3
2
2

3
1

2
a

2
2
2
I

1

1

2
1

1

1

1

1

1

2
2
2

2
3
3
2

2
2
3
3

2
4
4
3

6

5

3

4

3

z

4

6

5

8

2

6

I

10

12

14

16

,8

20

22

SILTY SAND FILL, contains occasional
wood fragmenb; moi$t (FILL).

11.9

7n

1E.0

23.3

276.4

30.3

59,4

46.6

v

Oam Fill

Sordedine Clayey
Eand Fillf Sandy Lean
Clay Flll

Low recovery

CoaslalPlain
Ssdimanb

Low recovery

Yellow brown, gray and dark yellow brown,
fine, CLAYEY SAND FILL, contains
occasionaf rsot frcgmenG; moist (FILL).

Gray and yellotv brown, wet

3.0
Blue gray, ile to medium, SILTY SAND;
wst {slu}.

Pale yellow

-2.0
Very dark brown, PEAT; fibrous, hemic,
contains abundant partially decomposed
organic matter; wet (PEAT).

-5.0
Very dark brown, fine, SILTY $AND; strong
organic content, sapric, contains abundant
decomposed organic matter and
occasional wood fragments; wet (SM).

Observe variable moisture content

-11 0



McKINNEY AND COMPANY

LOG OF: B2
12ot 2l

Frojecl No.: 14752A09

Client: Cranston Mlll Fond, LLC Losged Bv: P. Londsree

Projecl: Cranslon llllill Pond 8;'#'Jri"t, FishburneDriiltngtnc.

Localion: James City Co., Virginia I North: fast: Drillen S. Sequist

Start Dale: t{iay 12,2tl0 CompletionDrte: tilay'12,2010
uonng
i\te tlod: 3.25-in lO llSA

Surface
Efevrtion (ft): 12.0

Cround Watcr lGround \Ytttr
Encountered (ft): 6,5 lAugers in-place (ft): 6.50

Cround \Y{ter
auiiii rcmorcd {fO: 6.5 lCave-in (ft)r 11.0

Semp
ID

Blol0
Co:|nls

N
Vslue

Depth
Scale soIL DEscRrPTroN (uscs) Stralu.n

Elev
PP

(tsf)
l\Ioisturr
loairrl %

-lz o Remarks

sslt

ssl2

ss13

2
3
3
3

woH,
12.

1
,l

z
2
5
6

6

1

7

t
T 24

26

28

30

32

34

36

?.t

40

- nrl
1-t
:

- 44:

J
J

Gray, fine to medium, POORLY GRADFD
SAND;wet {SP).

-23.4

Rundng sands
encolntered lrom 22
to 26 ft.

Boring terminated at 35 tt.
Borehole backfilled with soilcuttings upon
compbtion.



LOG OF: B3
(1 of 2lMcKINNEY AND COMPANY

No.r 14752409

Client: Cranstoa llill Pond, LLC Logged By: P. Londeree

Prdcct: Cranslon Mi:l Ford 8;t#tJ"t"rt FlshburneDrillingtnc'

Locrtion: James Glty Co., Virginia I North: Erst: Drillcr: 8. Sequist

Stert Date: May 12,2010 Coraplttion Dntel May 12,2O1A fi;'ilf., 3.25-in rD HsA
Jlralace
Slevation (ft): 13.0

uround lYalcr lcround \Yrler
f,ncounJcrcd f*): 7,5 lAuscru in-nlacc (ft): 7,50

Ground lVetcr t

Auscrs removed {ft}: 7.5 lCrve-in {*): 3.0

Srmp
ID

Blow
Counlr

:{
Yeltle

Deptl
Scale soIL DESCRTPTTON {USCS)

StretIm
Elcv

PP

{ls0
Moisi:re
:olt€r:7 [r0 Remerks

sst

ss2

s93

ss4

ss5

8S6

ss7

ss8

TUBE

5
5
3
3

1

1

1

2

5
4
2
3

a

2
1

2

4
3
I
a

I
a

I
2

1

2
I
2

1

1

1

2

8

2

6

3

1

2

3

2

2

4

6

I

10

12

14

16

18

20

22

\Rootmat / 12.9

d5

128.5

73.9

g

Dam Fill

Low recovery

Low recovery

Coastal Plaln
Sedlmenb

Borderline SP-S!,lrgltt

Dark yellow brown andtellowErown, fine
to medium, SILTY SAND FILL, contains
occas:onal wood fragments; moist {FILL}.

Gray ald yellolv brown

Dark yellow brown and pale yellow,
cortains occasbnal clay lenss$

/

//
'/
/

I
/.

/.
/.

/

Blue gray, fine to madium, SfLTY SAND;
wet ($M).

3l* gray and gray

'/
/.
'/

/'/
'/
/.
'/'/
/.,/'/
'/
/
'/
,r'

,'/
'/.
/..

-3.5

Very dark brown, fine, SILTY SAl.lD; strong
organic cortent, sapric, contains
occasional fibrous organic mattor,
abundant decomposed organic matter and
occaslonal wood fragmcnts; wet (Slt).

-8.'
Gray, fine to medium, POORLY GRADED
SAND, trace silt, contains occasional
organic matter; wet (SP).



McKINNEY AND COMPANY

LOG OF:

Project No.:

B3
(2 ot 2l

14752499

Cllent: Cranston Mill Pond, LLC Logged By: P. Londeres

Project: Cranston Mill Pond
lrrill
Cor:r

||rg
pa||yi lishburne Drilling Inc.

Locetion: James Clty Co., Virginia Northl East: Driller: S. Seguist

Start Datc: filay 12, 2010 ComplrtionDatc: Mat'|'2,2A1O
Bonng
lllethod: 3.251n lD HSA

)!rtacc
Olevation (ft): 13.0

Ground Water IGrorld lYater
Encounttred (ft): 7.5 lAugers in-place (ft): 7.50

Croxrd \Yrler
Aussri rtmoved (ft): .5 lCave-in (ft): 6.0

Sarltp
ID

Bhrv
Courts

N
Valuc

D3pth
Scrlc soIL DEscRrpTIoN {uscs) Stratum

Ekr
PP

(ts0
llloislure
lontent %

lzo Rcmsrks

ss9

ssl!

ssl1

1

2
3
4

t
2
3
3

2
5
7
8

5

5

13

24

26

28

30

32

34

36

?n

40

42

44

Gray, fine to medium, POORLY GRADED
SAND, trace silt, contaans occasional
organic mafter; wet lcontinued:

Fine to coafser contains occasional
organic matter

-18 5

Running sands
encountered from 25
to 28 ft.

Composed mainly ot
fine sand

Dark green gray, fine to medium,GLAYEY
SAND; wet (SC).

-22.4

Boring terminatad at 35 ft.
Borehole backfilled with soil cuttangs upon
completion.



McKIIINEY AND COMPANY

LOG OFr B4
(1 of 2l

ProjeclNo.: 14752A09''

Clicnt: Cranston lllill Pod, LLC Logced Bv: P. Londeree

Projoctr Cranston Mill Pond 8;',il'Jf"t, FishbumeDriiltnstnc.

Lotaiion: Jame$ Clty Co., Virginia I North: East: )riller: S. Seqlist

Slert Date: May 12,2010 Complclion D*tcr lttay 12,2010
|'rrng
Illrtiod: 3.25-in lD HSA

suilrcc
Elevation (ft): 12.4

{rf0||n{l }YnaGr lcn00.r{l lYater
9rrcoultercd {ft}: G.5 lAuscrs in-nlace 1f{): 6.50

Ground \Yrlcr I

Ausers rcmovcd (ft): 6.5 lCavc-in (ft): 5'0
Srmp

ID
Blor

Counts
N

Vrluc
Depth
Scrlc soIL DESCRIPTION (USCS) Slrrlum

Elev
PP.

(ts0
iltoisture
lontcnt ? [20 Remar}s

ssl

ss2

ss3

ss4

ss5

sg8

s$7

4
4
4
3

4
5
6
4

3
2
1

2

1

"l

1

2

I
2
a

2

,
2
3
2

,
2
3
2

8

11

3

2

3

5

.5

2

4

6

I

10

12

14

16

18

20

22

Yellow bi
SILTY SAND FILL, contains occasional root
fragments; mo:st {FILL).

't2.4

7r,

v

Dam Flll

Coastal Plril
Sedimenb

Gray, fine to medium, CLAYEY SAND;
moist{SC}.
Gray and olive, contalns lenses of clay, wet

3.5

Gray green, fine to medium, CLAYEY
SAND, contains fluvial mlca; wet (SC).

Gray green and oliye



McKINNIY AND COMPANY

LOG OF: 94
12 ot 2l

Project No.; 't4752A09

Client: Cranston Mill Pond, LLG Loggtd 8y: P. Londeree

Projett: Granston tllill Pond 8;"llilsr Fishburne Driilins tnc.

Location: James City Go., Virginia North: Erst: Driller: S. Sequist

Start Dale: l{lay 12,2010 Complction Datc: May 12,2010
t onng
i\{ethod: 3.25Jn lD HSA

DUrlaCC
Elevation (ft): 12.5

Ground lYater lGround lVater
Encountertd {ft}: 6.5 lAusers in-nlace {ft): 6,50

Ground \Yater
,r,uiiir tiro".a fnl, 5.5 lCave-in {ft): 5.0

Samp
ID

Slow
CorInts

N
Valuc

Depth
Scele soIL DESCRTPTTON (USCS) Strntom

Elcv
P?

(lsf)
llloisturc
lonlrnl %

Hzo Rcmarks

ss8

ss9

ssl0

?
2
3
3

2
4
4
4

1

3
4
4

5

8

7

I

i
rto
r

26

28

30

JZ

34

36

38

40

42

44

Gray green and olive, fine to medium,
CLAYEY SAND, contains fluvialmica; wet
[continuedt

Dark gray green

-22,5
Boring terminated at 35 ft.
Borehole backfilled with soilcuttings upon
completion.



Geotechnical Engineering Study
Proposed Reconstruction of Cranslon's Mill Pond
James City Cour:ty, Virginia
McKlnney Prdect 1 47 52AAg

\ros$$ental 
qrro

{rs- -o

No\/ 3 0 2010

fecet€9

ArrncnmErur 2
Soil Laboratory Test Data

geolechnical engineedng study.docx



ATTERBERG LI M IT RESULIS

PROJECT: Cranston MillPond

LOCAflAN: James Citv Go., Virsinia

PRQJECT NO.:

DATE:

14752409

LIQUID LIMIT (LL)

Specimen lD/Depth (ft) LL PL PI Fines MCot Classification (USCSJ

a 82 0.5 24 17 7 40.9 16.0 SILTY, CI.A.YEY SAND $C.SM

I 82 6.0 23 '!3 10 45.5 23.3 CLAYEY SAND SC

t B2 17.0 31 25 6 30.1 30.3 SILTY SAND SM

May 2010



ATTERBERG LI MIT RFSUT TS

PRAJECT: Granston Mill Pond

LACATIQN: James Gity County., Virginia

PROJECT NO.:

DATE:

14752-09

LIQUID LIMIT (LL)

Specimen lD/Depth {ft} LL PL pt Fines l:lCot, Classification {USCS)

I 2365 0.6 l,lP NP NP 23.7 r3.6 SILTY $AND SM

tr 2356 0.5 a2 17 35 47.4 2{t.3 CLAYEY SAltl9 SC

Mav 2010
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IN MILUMETERS

coSSLES
GRAY€L SAND s,rr oR cLAv

cot's3 frne coarsa tEdium nne

Specimen lD / Depth Classification MC% LL PL PI Cc Cu

I
tt

31 t8.0 POORLY GRADED SAND (SP) 1.92 2.9

82 0.5 stLw, GLAYEY SAND (SC-SM, 15.0 24 17 7

Specimen lD / Depth D100 D6A D30 ua loQravel VoSand %Sitt | %Ctay

I Bl 18.0 4.75 0.37 0.222 0.1295 0.0 96.0 4.0

ft 82 0.5 4.75 o.12 0.0 59.1 40.9

PROJECT: Cranston Mill Pond

GRADANON
CURYES

LOCATION.' James Citv Co,. Virqinia

JOB NO.: 147524Pe -



M A rcTU RE.DENS/ry RE LAT I O N S H I P

Source:

Color:

MATERIAL

82: 0.5 ft.6n

Description:

DepthrLab lD:

Test Method:

20

WATER CONTENT (Percent DryWeight)

PRAJECT: Cranston Mill Pond

LOCATION: James Citv Go.. Viroinia

PROJECT NO.: 14752409

DATE: Mav 2010

tan orange

srlry, CLAYEY$AXO ISC-qil, .. -

0.5 {fi) t 2418

ASTMD698. iletbodA

TEST RESULTS

Maximum Ary Density (pcf): i19/
Optimum WaterContent {%o): 13.0 *

ATTERBERG LIMITS

PL

lTulo

CURVES OF 100o/o SATURAilAN
FOR SPEC'F'C GRAV'W EQUAL TO:

2.80

2.70

2.60

PI

7r/o

LL_

24oln

McKINN0Y AND COMPANY



Geotechnical Engineering Study
Proposed Reconstruction of Cranston's Mill Pond
James City County, Virginia
McKinney Project 1 47 52A09

ATTAGHMENT 3

S&ME Laboratory Test Data

geotechnical engineering study.dod
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Form No : Tn-D22 I 6-?2 65- I
Revision No. 0

Revision Date : 02/22/08

Project #: 1081-10-2739

Laboratory Determination of Water Content

ASTM D 2216 E MSHTO T 26s I
S&M!, Inc,'Richmond, 82l1Hermitage Road Richmond, Yirginia 23228

@$&nfiE
Quality Assurance

5t26t2010Report Date:

Project Name: Cranston Mill Pond Test Dale(s): 5t2012010

Client Name: Cranston Mill Poad, LLC
Cliert Address: Richmond, Virgini
Sample by: McKjnney & Co. Sample Date(s): 5tt2t20fi
SamplingMethod: 3-inch Tube

Method: A. eEa tr B {a.LEo) g Balance ID. 2A976 CalibrafionDate: 4/28/2010

:Tare# 1'TfelVt*
'Wet,Wt,,

TareW!1i
.,,D"*.[t,:

,N
'.gl
'lt''''
.:'g ,

graiirs r. lga:ns,- gralns .grams;; 7o

B-2 nn4 15.3 fr 65 49.24 2U.54 199.12 25.42 17.AVo

B-2 nLa4 16.2tt 40 49.49 rcO.92 84.n '76.65 2l7.9Vo

B-2 17104 17.1 fr 49 49.45 M.67 81.68 42.99 L33.4Vo

Notes / Deyiations / References

L

S&ME, lnc. - Corporcte 320) Spring Forest Roatl Raleigh, NC. 27616
X. \lBVoD F i le s\l 0 B 1 - I 0.L827 3 9 - C ra ns totz M i ll P o n dtT R - D2 2 I 6 -1|2 6 5. xl s Page I of I



Yerticat Elfective Strese (tef)
u,r | 1

I
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c
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o
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o_ 
". ..-.;... ?;4.81

Qz"o'3+
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\

At = O,o14

tr\
\ t-

1,

\

' n <iirr .r
lL>.\

\\lb 

- *r.-\. 
__):-,

E$o

Probable Preconsolidation Slress, p'" {tsf):
Approximate Overburde:r Stress, p,o {tsl}:
Vertical Strain at P'" (%):

Sample Quality Designation (SeD):
Compression Ratio (CR):

Recompression Ratio {RF):
Over Consolidation Ratio (OCR):

F
o
u,l

o
=
CN

Sample Diameter (cm):

Sanple Area {cmz}:
Est. $pecific Gravity:

Trimmings Moisture (7d :
o/o Passing #200 Sieve:

Liquid Limit:

Plastic Limit:

Plasticity ladex:

Waler Content (06):

Est. 06 Saluraiion:
Sample Height (cm):

WetSample Weight (g):

Dry Sample Weight (g):

Dry Unil Weight (pcf):

Vold Ralio, e:

Solids Height (cm):

6.35

31.67
0.80

t::

.:_:

ldtial Final

129.8 87.5

38.8 4't.1

2.54s 1.868

97.83 79.86

42.58 42.58

33.0 44.9

2.67 1.70

0.691 0.691

clo
l.-t!
=(t
lrJ

TeslMethod: ASTM D-A495 B
Trimming Procedure: 2.S-inch Trimming Lathe
Pressute at lnundalion: 0.049 tsf
Method to Compute C": N/A

e
u,I

o.
E
th

TestNo.: 17104
Sample No.: McKinney B-2 iS ft
Exploralion No.: B-z

Depthfft): 15 ro 17
Visual Descdplion: Black, PEAT

^lrlt lt r 
s2ll HermiiageRoad

@S&filE xH#na23228
WWW.SME|NC.COM Fax: 804.261.5569

ONE.DIMENSIONAL CONSOLIDATION TEST

Project Cranston Mill Pond

Clienl: Cranston Mill Pond, LLC

Location: James City County, Virginia

ProiectNo.: 1081-10-2739 Pasel oJi
X:lt-a\Job Fil€ouo81nou.Bl]rgg - Cre(Flotr [An pondfTubo E traclion !ogs_x6F-2 tj tt



IestNo.; 17104

Sanple No,: MoKinnoy B-z t5 t:

lxplrralitn Np.: 8"2
)*pth {lt}: 15 to 17
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8?11 H€rmiiage Roed

F ichrnond, Vlrginla 23228

Tel: 804,265,?19$

fax: 004.g51,SSSSWWIrV,SMEIHC"OCIM

oltE-0tiltFl*$lot-ltl eoHsoll DA1lsN TEsr
)roiecl: Crarslon Mill Pand

)li*nt Orarston MillPsnd, LLC

-{6{lion: Jama* City Clunly, Virginia
>rchctilo.1081-10-2799 Paq*?d



E:foE$ATtOt{ t s. 3oilARE ROOT OF TtUr
Sa *Sr0 17 llit

3..u,u
g

E *,83
T

I
E O.M

t$ar" Ftod ol T,r: {:n|nrel

OETORM*T|oil 1I& LOS SF NH3
B-t2,1$to 1? hcl
Loed = !.S|3f

T
1
1--t*-i

L
I

t
it

\
\l.t$*

o***

I
i

S o.oto
o
.E

F o',,,
15

5

$ o,ouo

Log o{ nrru(t*rdr.l

Sempli Xa.:
E:glsratlon No,:
Depdt

Mcl$nnEy Fe t6 ft
B-A

15 b lTfs€t

*.0,*7
gatF F S i.llr*

I

L
i

I 1Ti T
j \

E it il

t rl
i

!l

*rT

t1
T

I
;

'it ,i
ttIt
tt
tt

t;

ll lt
TI
IItt

f

I 821 t Fl€rmitageFoad

E Ricnnrcr|4 varginie Ag:

T6t: g04.t6E.tl$
Fax 8i14.281.5€S

r -3 cottr8oLtDtnoH nilE-DtFolutTtct't cuHYEa
FrQlsr; lmnglsn Mxt Fgng

Sllsnfi: Granston MlJl Pnnd, LLC

.oostbnl Janer Oity Oounty, Vlrglnla
Pmirclf'lo,: 1061,ttr3?39

xr{'*!;rbBdJatt.rtL3ax,-cry|dErffirFD,rdqae rgb tTic6,1'rsadrrn'!aa.:i,rnr,gt]..{dr,rcrpnr* r



IEFORMATION VS. SOUANT RSOT OF TIKIE
B-2. 'l5 to 17 fegt
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lprogram STASR -- Version 2.94 (MS-DOS)

0 BISI{OP MODITIED AI*/OR ORDINARY METHOD OF St TCES
Ocrarst.onrs miII pond downetream s1.ope stability
.CONTROI, DATA

NI,'MBER OF SPECIF]ED CENTNRS O

NI,,IVIESR OF DEPTII I:IXITING TAI{GENTS 1
}'i}'BER OF VSRT:CAI, SECTIONS 8
$]JI{BiR OF SOIIJ LAYER BOUNDARIES 6
Nl]:\,IBER OF PORE PRESSURB LINBS 1
Nul,t88R Ol' POINTS DEFINING COI{ESION PROTILE 0

0SEISMIC COEF3:CIEN" 91,52 = "00, .00
OUNIT WEIGHT OF WA?ER = 62-40
O SSARCA TS SASED ON BIS:iOP MODIFIED METI{OD

SEARCH STARTS A? CSNTER ( 50.3, .0) wlTli TINAL GR:D OF 1.0
OA',I, CIRCI,ES fATGANT TO DTPTIT, 22.0,
OGBOMETRY
0 ssc?101:s .0 5.0 22.0 27.0 37.A 42.0 53.0 64.0

1. CRACKS 22.O 22.0 L4.0 9.0 9.0 L4.0 22.0 22.0
w rN cRAcK 22 .A 22.0 14.0 9.0 9.0 t-4.0 22.9 22 .0
BOITNDARY 1 22.O 22,O L4 .0 9.0 9.0 14.0 22 _O 22 ,O
BOIINDARY 2 22.O 22.0 22.0 22.A 22.O 22.0 22.A 22 .0
BOI]NDARY 3 26.0 26 .0 26.0 26.A 26 -g 26 .0 26 .0 26 .0
301rNtA3Y 4 29 .O 29.0 29 .0 29.O 29.A 29.0 29.0 29.O
BOIJNDARy 5 35.0 3s.0 35.0 35.0 35.0 3s.0 35.0 35.0
BOI]NDARY 6 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.9

OSOIi, PROPFRTIFS
O ITAYSR CCHES]ON FRICTION Al{eIJE DENSITY

:. 200.0 35.0 l_25.0
2 100.0 32.0 123 .0
3 .0 38.0 68.0
4 .0 33.0 120.0
5 .0 31.0 3"2A.A

OPORE PRESSURE DATA
cooRD:lfATES OF EQUI-pRESS3RE.1fl{ES

0 sEcTfoNs .0 5.0 22.O 27.A 37 -0 42.A 58.0 54.0
IJINE L L5. O 15.0 15.0 L5 .5 17 .5 18.5 2L.A 2I .0

0 BISHO9 MOtIFtSt AND/OR ORDINARY METHOT Or STJICES
Ocranstonts milL pond dorr,rnstream slope stability
ONT]MBER TA:]G3}iT RADIUS {X} CSNTER (Y) CENTER FS(BIS$OP) TS{OMS)

L 22.0 22.0 50.0 .0 2.518 2.348
2 22.0 22.O 48.0 .0 2.638 2,445
3 22.0 24.0 50.0 -2.a 2.54L 2.38'7
4 22 -O 22.0 52.0 .0 2.473 2.323
5 22.0 20.0 50.0 2.a 2.51L 2.323
5 22.' 22.0 51.0 . 0 2.484 2 .325
7 22 .O 23 .0 52.0 *1.0 2.473_ 2.328
8 22 .O 22 .0 53 .0 .0 2.490 2.348
9 22-O 23. -A 52.0 1.0 2.482 2.324

L0 22.4 23.0 5L.0 -1.0 2.490 2.338
11. 22.4 24.0 52.0 -2,0 2.4',74 2.338
L2 27 -O 23 .0 53 .0 -L .0 2.477 2.342
13 22 -O 24 .O 51.0 -2.0 2 .499 2 .354
14 22.0 24.0 53 .0 -2.O 2.47t 2.343
15 22 "0 22.0 53 .0 .0 2.49A 2.348
l_5 22.4 22.t 5L.0 .0 2.484 2.325

0S.S. MINIMLIM= 2.47L FOR ?:tE CIRCI,E OF C€NTER { 52.0, -1.0)



Lprogram STABR -- Version 2.84 (MS-DOS)

O BTSHOP MODIFIED AND/OR ORDINARY METHOD OT SLICES
Ocranston's miLl pond downstreali slope stabilify
OCONTROL DATA

NUII{BER OT' SPSCIFISD CENTERS 1

$UI,IBER OF DEP?}I ],J]]yIITINE TA}IGENTS 1

NUMBER OF VSRTICA], SECTTONS 8

N1JMBER OF SOIL I,AYER BOUNDARIES 6

liUM3ER OF PORE PRESSURH TINES 1
NI]MBER OF PO]NTS DEF]NING COHESION PROF]IIE O

osElsMlc COEFFICIEN? S1,S2 = .00, .00
OUNIT WEIGI{T OF WATER = 62.40
OSPECIFIED CENASR (X,Y)
o t s8.o 3.5) (

OALL CIRCIJSS IAI{GENT TO DEPAH, 35.0,
OGEOME?RY
0 sscTIoNs .0 5.0 22 .a 27 .0 37 .0 42 -0 58 .0 64 .O

T. CRACKS 22.O 22.A 14.0 9.0 9.0 14.0 22.A 22.4
I/{:N CRACK 22.0 22.O 14.0 9.0 9.0 L4.0 22.O 22.0
BOUNDARY L 22 .O 22.0 14 .0 9. 0 9 . 0 r.4 .0 22 .O 22.4
BOUNDARY 2 22.A 22.A 22.0 22.0 22.A 22.0 22.O 22.O
BOUNDARY 3 25.0 26.0 26.A 26.0 26.0 26.A 25.0 25.0
BOUNDARY 4 29.A 29.0 29.A 29.0 29.A 29.0 29.A 29.0
BOUNDARY 5 35.0 35.0 35.0 3s.0 35.0 35.0 35.0 3s.0
BOUNDARY 6 50.0 50.0 50.0 s0-0 50.0 s0.0 50.0 50.0

OSOIL PROPERTIES
O LAYER COHES]ON FRICTION AN6LE D3NS]TY

1" 200 . 0 36 ,0 125.0
2 100.0 32 .0 123 .0
3 .0 38.0 58.0
4 .0 33 . 0 12C.0
5 .0 31.0 120.0

OPORE PRPSSURE DATA
COORDTNATES OT FQU:-PRESSIJRE T.INSS

0 sEcTIoNs .0 6.0 22.0 27.0 37.0 42.A 58.0 64.O
LINE 1 15.0 L5.0 15.0 L5.5 r7.5 18.5 21.t 2L.O

O BISHOP MODIFIED AND/OR ORDI\IARY METI{OD OF S],]C3S
oeranston's mil.l" pond downstream slope stability
OIiIUMBER TANGENT RADTUS {X) CUNTER (Y) CENTER FS(BISHOP) TS(OMS)

1 35.0 3r-.4 58.0 3.6 r-.543 L.114

:]0 31.0 120.0
OPORE PRESSURE DA?A

COORDINATES OF SQUf-PRESSURE I,INES
0 socTlol{s .0 5.0 22.0 27 .a 37 .0 42.0 58.0 64.0

LrNE t 15 .0 15 .0 15 . 0 15 .5 1"7 .5 l-8.5 2t.O 23".0
O BISHOP MODIFIED AND/OR ORDINARY METHOD OF SI,ICES
Ocranstonrs mi-1:. pond dovastream slope stability
O$IUMBSR TAI{GENT RADIUS (X) CENTAR (Y) CBNT



CK!NNEY
COMPANY

Flannrng I Design I Construction

June 8,2010

Attn: Brent Fults

eranston's Mill Pond, L.L.C.

c/o EarthSource Sclulions, Inc.

5735 South Laburnum Ave.

Richmond, Virginia 23231

Re: GeotechnicalEngineering$upplement

Proposed Reconstruction of Cranston's Mill pond

James City Counly, Mrginia
McKinney Project 1 47 52A09

Dear Mr. Fults:

*o*tnn' 
ooocr;o

No\/ I 0 zhfi

This letter transfiits supplemenlal lnformation on the propossd recsnstruction of eranston'b Mill
Pond. Please referto our geotechnical engineering study dated May 27, 2010 forr our original
projeC,{ deecriptiqn, soope of lrcr&, exploration program and remmmendatiOns.

EneaHrsefiT DAn SEEpAsr Evllu*lou

Figure I {athched) presents the design embankment case and our flow net evaiuation lor
s$page through Cranston's Mill Fond. By constructing a iow nel, \,ve'lyere able to show lh€t
the anlicipaled seepage through the embankment, under normal pml desiga would result ih
about 1.4 cubic feet of water per day per linear foot of embankment, We also used the florry net
to show a discharge gradient of 0.76, which provides a safe$ factor o{ 1.5 against ihe criticaf
gndient for piping tailure.

Our geotechnical engineering sludy dated May 27,2A1'A, the eupplemental evalr:ation
presented in this le1ler and the history of the embankmenfs perfonnanoe over the last 100 years
shows that once the threat of overtopping is addressed via increased crest elevation, and
greater spillway capaeity, the ernbankment darn is wefl suited for long-term performance,

CO RPORATE HEADQUAfi TER:S100 scuth Railroad Avenue , Ashtand, Virginia, 2300s (go4) ?ga-14g1

Ashland I Wiltiarnsburg I Fa,nama
www. mskin ney- u$a. aom



Geotechnical Engineering Supplement
Proposed Reconstruction of Cranston's Mill Pond
James City County, Virginia
McKinney Project I 47 52A09
Page 2

We appreciate our involvement in this project.

Sineerely yours,

Manager - Geotechnical & Environmental Services

CPBlcgs

Attachments: Figure '1 - Seepage Analysis

c: Paul Hinson, P.E, - Koontz-Bryanl

lf there are any questions, please call.

McKINNEY AND COMPANY

Carl P. Bensor, C.P.G., P.F.

f'Y:'"%6"'& .z\

$ .o*t P' BENSoN r
' -'r,"' 

No' 021962

dr,kk#

geolc.nilral engneenng rlr.tdr. €,rt1a.drci
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surface eleyations. Cross section data was developed from James City County GIS
contour data. Cranston's Mill Pond road was modeled along with the culverts in HEC-
RAS. The resulting water surface elevations were plotted on the dam break inundation
map to be used for emergency evacuation.

V, Conclusions

There are no downstream residential or commercial struclures, public utilities, major
roadways, railroads, or agricultural interests within the dam break inundation zone. The
$econdary roadway, Cranston's Mill Pond Road, is the only public facility that will be
affectsd by'flooding. Although this makes Cranston's Mill Fond dam a significant
hazard class dam, based on the incrernental damage analysis the spillway design flood
has been reduced to the 100-year storm.

Conservative asgumptions were made throughout the hydrologic calculations and the
worst case sections were analyzed for downstrearn flooding. The dam alterations as
designed will provide adequate storage, detention and outflow to meet dam safety
regulations and safely pass the spillway design flood.

.s\€d{rentu' 
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Yarmouth Draft Watershed Plan

Foreword

The Yarmouth Creek Watershed Plan is the culmination of a yeaf and a half process led

by the Center fol Watershed Pt'otectiqn ih* b"gut' ln 99 Fulnlner of 2001 with initial

mapping and existing art. .o[t"tion. That *orf *u, followed in the fall by fieldwork

drat included a stream assessment, a conservation area assessment and a brief stormwater

survey. The Saself rte Assessnt,, *u, 
-"ompleted 

in January 2002, followed by a

stakeholder meeting coordinated with the James River Associalion and Jarnes city

County on the initiat findings in early p'eUruary The Consetnstio'|l Area Report 'for

Yarmoutlt creekwas completed in June 2002 and the Teclmical Memo on the Reduced

Freslrwater Fkm in Yarntiuth A'eek was producgq ilr {"ty 2002' A second stakeholder

meeting occurred in September in which sltakeholders helped craft goals for the overall

plan. This initial draft fior the final watershed plan was completed in January 2003'
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This report ls intended to provide documentation of the means and methods as wfuwr@
the assurnptions thatwer€ used In the developrnentof the hydrologic and hydraulia
modeb which were used to dosign the alterations of the eranSton's lttrill Pond dam. A
detailed teohnieal appendix has been provtded at the end of this report which includes
deoign parametere and calculations.

ll. Hydrelogy Summary

The basis of all hydrology used in this project was developed ftom an existing
pu hl ieation, the Yarmouth Gre.ek'Watershed Plan by the Center for UVatershd
Protection" The plan broke the Yarmouth Qreek watershed into 9 sub watersheds, 6:,oJ

Hydrologry and Hydraullcs Report
eranston's Mill Pond Dam
8,/'2alzafi
Page 3

which are the draln4ge arp.q p pranspn'9 {illPon{, A memorandum was written in - -.rr*'s
r,n'*n*:r*:rxlt*.3*iff :l-ff*Tfi:t#i;Htrffi ill?l3ff f isT;urprro
IJnpervious area data fiom th memoi drainage are.as and subwatersied descriptions
ftonr the original wabrshed plan, as well ag:soils data ts develop,our drainage areac
and eN rrdues,whfch uflqre usod in bsth the HE-C..HMS modeland ourTR'S5
calrzulatiofis,

Aerial photography and GIS data were us€d in derel'ophg the TG values used tn the,
HEC-HMS model and TR-66 calculations; Sslls informatiqn w€s objained frsm,the
NRCS Web $oil Srrvey. Due tothe relatively Igw values,of impeMous ar€as wlthin the
vr/qtqthed and the dlsconnected nature of the deVeloped'ar€as, Figure Z4ttam the TR-
55 Manual wao used In aonJunation with the soil types to develop the curve numbers'for
the indlvidual s-ub @tersheds. A cons-ervative assurnptlon of'2$a/avvas us€d for the
natio of unmnneutcd to total impervious area. The pervielrs'area GN ,w?$ @lculated
based upgn a welgfted eurve number.baeed upon pereent oJ eaoh so,iltype within the
sub- basln for open spaee in good condltion. Type B, e and Deoits w€fc prosont in the
basins in,varyihg percentages" Seyeral complox soils were present where the €C$ soil
type was not available. Complex soils.with slopes from 0 ta tqlo were assign@d soil type
D" Complex soils,'with slorree fiom 2 to trlo slopes upre assigned soil lype B' fump.lex
solls wlth slops greaterthan 6% w6re assigned so.il type C. l4/ater and urban land
$re,1e identifred as type,D soile as well.

A9,.12" 1O0-yoar ?4hour rqinfall evenl was us€d fbr the deslgn flood, ln ordEr to
provide 8,12, and24 hour stom caleulations it was necessary ts s,tillze the Psint
Precipitafion Frequency Estimates ftem NOAA Atlas 14. The PMF wasdeterr'nlned
using the rainfall drarts in HMR No, 51 by NOAA,

A SCS type ll unit hy-drograph rams used to crtmtethe rainfall dlstributions:curnulative
preciplte$on for each storm event whioh was entered into HEC-Hli/lS as a specffied
hyetograph, Eaoh sub unaterehed was entered seBarately wtth its own ON valua TC
values were applied ae,determinad in the TR=55 qaleulations,
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The proposed dam was modeled inoluding the proposed prirnary spillways and one
emeigeney spfllway. ttwas assumed that a future breach would occur approximately
the sameas it had in the past at this dam. The exlsting breach is approximately 30 feel
widewith 1:1 side slopes. lt was'assumed that an overtopping breach would oecuf
when the water surface elevation reached one foot a ove thetop of the dsm, A piping

breactr was ag-gumed ts osqrrwhen the dam Was underthe most strain just before the

Beal< elevation re€rhed In the design storm, Lastly, it Was as€umed that the'plping
breach would take longer to deVetop than overtopping and 2 hours and 'l hour were
uti lized respectively for devel,opme nt times.

There are,three 21'low level drains included in the proposed design, however, all
routing strarts at the normal pool elevation of 9.15' and does not teke into aooount any
flowftom the dfains. lf adequate-warning of a major stom. event is available the low
level drains rnay be used to mltigate damages and flooding to less than what is shown
in this model.

The,Z4"hsur 100-year stCIrm was used as the design flood beoause it produoed the
hlghest peak pond elevation out of the 6,12, and 24 hour storms" The l2-hou.r PMF
was used for inundation rnapping because it produced the highest peak oufflow outof
the 0, 12, and 24 hour PMF events.

lll. Incremental Damage Analysis

A eulvert analysis wa6 performed at the seJ of four aulverts under Cransto'n's Mill Pond
Road dournstream from CransJonls Milf Pond dam. The analysis determined thet the
ro-adway Btarta'to o.rrertop In veff m'inoi storfns. The lOGyear failure outflow from the
spillway i6 such a high magnitude larger than the maximum the culverts cari cary
(approxlmately 3%) no further ineease in flow above the 10O-yeur storm could pcse'

any additional threat, During the 1O0-year failure event the dep-th of wgter ovei'the
roadway io aprproximalely,6.b,feet, Granston's Mill Pond Rond ie the only polentiaf

downstream thre,gt to a floqd at his lomtion; tlierefor€, the spillway detign flood has

been reduced to the minimum threshold ofthe 100-year storm rather flran the half PMF

which is typiccrlly required for significant hszard class dqms. The roadwsy bolow the
dam ls tho reason thatthe hazard classifietion ls signifisant" Thereare no etruchtrcs or
houees wlthinthe inundation zone.

lV, Hydraulics,Summary

HEC-RAS wae used to model the downstream inundatlon resulting ffom a sunny day
failure, spillway deeign flood with failufe, spillway denign flood wilhoui failure.,.and .l
probable ma6imum flood with faiture, Outflows werc entered fiorn the HECI.HMS results
and routed through a series of ersss seetlsns dolrrnstt'eam. Cross sections were
ohosen at pinoh points in ordsr to be conservative and produce the highest water
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Map Unit Legend

Jamas City and York Couaties and the City ott/llilfiamsburg, Virginia (V4695)

l{lap UnitSymbol Map Unlt Name Acrcs InAOI Percent of AOI
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1.15.S

30.7

0.9Yo
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17
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EyTlrullnyE t*d_, 2 tq 6 petcert slopes

Slagte fine sandy loam, O tO 2 p€rcent slopes

29,8

22.4

43aYo

3.3e4

298 $trgle fire sandy loam, 219 6 percent slopes 24,6 3.6Yo

318 Suffolk fine sandy loam, 2 tt 6 percenl Elopes 32.7 4.7%

348

34C

w __-
Totals for Area ot Intorst

U.E:!llyj.":14 2 to 6 perceni slope,s
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$oil Map-Jame$ Ciry and Ynrk O?snries and lhe Citt ol Wllianrsburg, 'Virginia Subwatershed 104

:.,,:-t.

88 Cgr{|ine.'fn€ sildy loarn, 2 1r I gercent slrpes 6.:6 0i8%

108 ofaven.EErr.sandy loam, 2 lo 6 pQfGnlslopes e.g. o3%

119 Craven-Uclre complex, 2 to 6 percent slopes 2$,:l 9.1Vp

1lC erarrerrUcfiee cornpFx, 619 '10 percent slopes 1U.5 "16'2%

148 Emporia fine.sandy loam, 2 lo 6 perced slopls ,75 &3%

14C E npods f nE $ondy loar, 0 1o 1o:p€r.cent glop'cs 9.9 't.2%

15D Er$pofie comBlex, I0 io'1 5 percent $opes 5&3 6.1%

,15= Emporiq lompler,, 1$ to 3s porcentgopr .29'9 3.CI%

{5F Emporia complex. 26 lo 50 p€rc€nt slopes 1&4.8 22.3Pla

17 Joritston cof4plo( 44.7 6.4%

18B Kempsvllle f ne sandy loam. 2 to 6 percent rlopes 18;5 1.74$

198 Kernpevilfe.Engoda fne.sandy loamq, ? lo 6
percenl 5loper

c3.4 ?.s%

208 lftilair6vlleloamy fine srnd, ?taGper0snt slopes 1,10.1 &.0q6

z,sA Slagle fner$fi$t loam, O to Z.pelteintslsp€i {,6.9 6,6%

318 Sutrolk fine sardy loam, 2 to 6 percent slopes '11;7 13e

348 Uchee lq.l:lry,,trtg,'$.snd, 2 to 6 percenl,gls.pe.s 33.1 4.Vh

34C Uchee toamy liRe,said, I to '10 psrcent tlopeB 29.6 3.S%

Totah for Area of Interest' 83&1 100,0!6
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Soii Map-James City and York Counlies and lhe City ol Williamsburg' Virginia

Map Unit Legend
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Web Soil Surv€Y
Nalional Cooperatlve Soil survelt

Map Unit Symbol :.tturesh$i4,.

8g Caroline fine:sandy loam, 2 to 6 percenl slopes 14.0 1.4o/t

108 Craven ine randy loam,2 to 6 percent slopes 't2.7 1.3%

Craven fine sandy loam, 6 to 10 percenl slopes 14.8 1,5%

1B Craven.Uaiqe complex. 2 to 6 percent slopes

Craven-Uchee complex, 6 lo '10 percent slopes

?2.6

176.1

?.3e4

17.6%

4B Emporia fine 6andy loam, 2 lo 6 percent $lopes 44.9 4.5o/o

4C Enrporia fne sandy loam, 6 ib 10 per€nl slopes 44.0 4.4o/s

15D

15E

Empotia complex, 10 to 15 pefcent slqpes

Emporia complex, 15 to 25 percent slopes

77.9

38,7

7 8o/o

3.9?r

15r Emporia complex, 25 lo 50 percenl slopes 238.3 24.0%

17 Johmton oornplex 53.2 5.40h

188 Kempsville fine sandy loam, 2 to 6 percenl slopes 15.5 1.6%

t9B Kemp*i1le-Emporla ine sandy loams. 2 to 6
percent slopes

OJ.D 6.4%

208 Kenansvillo loamy hnesand,2to 6 percenl slopes &.1 6.4olo

2SA Slagle fine sandy loam, 0 to 2 percenl slopes 45.4 4.8"/o

298 Slagle ffne sandy loam, 2 lo 6 perceni slopes 7.0 0.76k

348 Uchee loamy fine sand. 2 to 6 percenl slopes ?9."9 3.0%

34C Uehee loamy ftne sand, 6li 1! percenl slopes 12.5 1.3%

3V Urban land 15.0 1"5"/o

W Water 4.5 0.5%

Totals for Area of Interest 993.8 .t0:!,0%

!5qA Natural Resources.- conservanon servrce



3oi1 Map-James City and YaIk Coun:i€s and lhe Citv of Williamsbqlg, Vlrginil $ubwste|3hed Nontidal

Map Unit Legend

llap Unlt t{ame Parcent ofAo!

8B Caroline fine sandy loam, 2 lo 6 percenl slopes 4.1 0i%

108 Qravsn {ne:sandy bqm. 2 1o-6 pe.aexl slcpes 4i 0.5%

:OG eravsn fn* tandy loam, 0 lo l0 pereent
slopes

4.2 8A%

118 Craven.lJchee com!br,.? to 6' Fercentd3les 1,3 O-1a/o

1'tc Crayen"Uehee compiex, 6 to 10 percenl
slspes

301.4 29,3t/6

148 Emllda iineBardy loarhr2,:0spstcenlslopeg 61.1 6.9%

14e Eintadetne sandy foam, $ to 't0 percent
slapes

10.7 1.096

15D Emporia complex, 1 0 to 15 percenl slopee 7.3 a.7vL

{5E Ehporia complex, '15 lo ZS porcori sfope.s 24.8 2.4%

15r E:nporia mritnlex, 25,ltt 50 peicent 3lo9e$ 374.0 A6;1%

17 Johnslon somplo( 63;5 6,2%

188 Kemp.svitle,:ine :arrly loarr. it 1g $ gqrenl'
.ologes

5,7 0:€%

198 Ker.npsville-lrnpolia file sandy batns, 2 lo,S

Pgee.nt Stopee

94.4 5.91/a-

209 feriansvillo loamy line $and, ? lo 0 pereent
slop€E

10,e 1.0%

28t Nsdskfine sandy loam. 2 to 6 peroenl€lopes 1S.2 1.9%

27 Peawick silt loam zs !;*?{

294 $lagle line sardy lq?:-n. 0 lo'2,ler€rt illpes c.6 s.4%

298 Shgb nne sandy loatn, ? to 6 percgni $lopeg 11,5 1.1%

318 $uffolk Bne sanSloirtn,2lo 6 percetrt $lope€ 6,1 0.5%

348 UeLeelaamy ine sarid,? lc € p€.reenl slope$ 8.6 1-8&

W w.ale.r 40.9 3.9%
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APPENDIX B

Soils Maps, Data and Aerial
Photography



Updated Ilrperviotu Cover Estirnates for Powhatan and Yannouth Creek Watersheds
February 10,2009
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Updated Iurpervious Cover Estirnates for Powhatan and Yarmouth Creek Watersheds
Febnrary 10,2009
Page 4

Yrrmouth Creek

Sub-watershed CWP Baseline (o/o) Curlent (o/o) Prolected (06)

101 2.2 6.29 8.70

102 7.3 7.80 17.80

103 5.t 6.30 22.00

104 9.0 14.00 19.50

105 5.5 9.60 26.90

106 0.4 0.50 8.70

Non-tldrl l.t 1.1 I 8.50

Tldnl 0.3 0.34 5.00

Little Creek 2.0 2.20 7.30

!,rkc
Toano

Lltfle Estat6

Creek



*isotJtlenbrUpdated lnrpervious Cover Estiuutes for Powhatat aud Yannouth Creek Wateisbeds

Febnrary 10,2009
Page 3 N}v s 0 20fa

\**oPowhatan Creek *..9

Jrntes
Rltrr

Annh'sls - Yrnnouth Creek

Cunent Yannouth Creek impervious covcr uumbers incrcased only in onc category: Sub-Waterslrcd No. 104

over the baseline numbes established in 2003. Portious of Sub-WatersbedNos. 102, 103, 104, aud 105 that

have increascd sligbtly are withil thc PSA aud have seen growth during the past fivc years, including
Colonial Heritage, Liberty Crossing, and Walnut Grovc.

Agai& wing the ImFervious Cover Modcl to detenuine overall waterslrcd health, the eutire waterslred was

classified as "serrsi/irz " in the baseline study. Under cunent conditious, as meotioued previously, only one

oftlrc sub-watershed uow movcs into the "htrpoctal " classification. In thc projected buildout scenario, there

ale tluce sub-watershcds that would be classified as "Intpacted " aud onc that would be classificd as'Notl'
Supportin$'whilc thc remainiog watershcds rcrnain "sensitive." Thc sub-watershed that will scc the least

auouot of change is the tidal seepeut while the ouc that will see the greatest amount of change is sub-

watcrshed 105.



Updated lrryenrious Cover Estinates for Powbatao aad Yan*ou& Creek Watssltd.t
Febo:ary 10,2@9
Page 2

Imneirions Covet' Estlmates

The sub.u,atersheds and basclise pefcenhges for each creek were d€tcnnined Aom the study for each

applicable creek. Tbe cun'ent (ZOO? data) percentages for Powhatan Creek were takcn fiom tlrc *Powhatan

Cieek Floodplain Study" by Williansburg Euviionmental Group, July 2008, as were the projected

perccntages. mecunenf (200? data)percentages forYannoutb Creelwereanivetl attlu^ouqf a cojlgrytiu..
an*lysi* !*rnleen tlrc baselite and 309? acrial phcto.gfaphy: thc projected pcrccntages_for Yarmouth Creek

*'si also a:rived at tlsough acoupa*rtive nnatyslsiatwrln thciment built-ou parcels and &e xrilerlying
lmd use desigoatlons, The impervious cover e,sliaatcs for bo&crwls a:eas follows:

Analvsis - Powhatrn Creek

Crr'-rsrrPowfuitaaCrer.ki:ryervisuseovslum.t€misreasesinsarencategoriesowr'&ebaselinerunrbers
esabligbeal io 2001. Fowhatau Cteek is endrely c-ott4ined withir lhe Prissry Swiee Area E$A) and has

sssn gl3fih ihring thc last cwca,ysAts. inclu*ng Nerv ToW. Piime Offlets v:qPansiq, Varldll,aud nel'
residential c.ouraunltics.

Using the Iurpervious Corer Moitel to detrrEine oveiell $gterqhFd hsal& thore 'wse eigbt zub-watcsncds

th.t t;;rGified .r '"Sr*iaur" with srdy tlrEe suUr*'uanLee* lhat wcre crtasaifiEd x 'tmpacted'ilr fte
baseline strdy. Undcr cummt conditionsu four sub-sstcshds would rqais "starlsitive' wdthe remainiqg

subwatersheils ue classified tg "Impacted." Urtdcr te p4jwted buil&outgeegtJio,,one s$'n'uftr$cd
would rem"io 'ifimriitiue" md eighf would k, *Inpact&" aad gdy tilo lltould bu. unqSt liYa"-
Sryparling.',The nrb.rral€r$bsd&dq'ill seethelsstamoun:ofc&ngais n$'wnteqsbed20t sfiilr&3o.ne
thal tilill see t*e glr{test srnou$t is sub.lratee}3al 208.

Porrhrltrn er*sL

Sub-wnt*rsl$ CTPBasetine(%) Cgfrrut{%} Prolected (o/o)

,fi| €.8 831 8.31

tga 6.4 6;63 14.87

t03 10.5 16.05 16.60

!{!t 10.0 18.88 U.ro
205 6A 9;.45 19.06

206 16.9 20;78 t1.30
291 t6.c ?4;64 2930
208 5.8 14.19 27.13

n9 5.3 l6d 21.S8

il0 18.6 22,63 23.67

Il{aii8temr 7:9 9.06 r2.51



MEMORANDUM

Febnrary 10.2009

The Board of Supentisors

Michael D. Woolson. Senior Watershed Plautu
@ep;6e

Updated Lnpervious Cover Esthnates for Powhatau ald Yarmouth Creek Watersheds

READING rILE

{r*itt"'ott"t"' "%

N,ov g $ tuilfifr
DATE:

TO:

FROM:

SUBJECT:

Tlre irupervious cover estimates for Powhatan alrd Yanrouth Creelcs lrave been updated using a varief of
sources includirrg aerialplxrtosaphy; inforruatiot tourReal Estate Assessfrtrts, planrring, Stormwata, and

Envirorunettal Divisions; the Ceuta for Watershcd Protectio$ (CWP) Powhatan Crsek and Yaruouth Cttek
reports; and the Williamsburg Enviroruueutal Group Powlratan Creek Floodplain Study. Iu additiou, staff
analped tlre projected impcrvious cover figures at build-out based upou the uudulyiug Corryrelretsive Plan

land rse desipnatiou iustead of {re by-right deusity. The latter was coopletedby CWP iu 2001.

Imuervlous CoverModel

Stream researcb generalty indicatcs that certaiu zoues of stea$r qnality exist, utost uotably at 1 I pefcest

impenrious cover, wlrere selsilive steam elements are lost from tlre systan and a second tbreslrold appcaring

at around 25 percent iurpeivious cover, wher: indicators of sream quality consistently shift to a poor

condition (c.g., dinrfurished aqualic diversity" water quality, ald habitat scores). Tlrc model classifies steams
into oue of tbree categories: l) semitive, 2) irqpacted, aud 3) nol-supporting. Each stream cstegory can be

expected to lrave udque characteristics as follows:

1) Seusitive Steams. Tbese sfieams typically have a watcrshed inrpeivious covs of zero to l0 percert.

Consequently, seositive streauls 6ss 6f high quality urd are typifled by stable chanoels" srcellent habitat
stucnue, good to excellent water qualiry, and diverse comrnunities of botlt fish and aquatic irrsects.

Since irryervious cover is so low, it does not expericnce the hydrological chauges that accourpany

ubanizatiou.

2) hnpactsd Ssearns. Steaurs in fis category possess a wat€rshed impavious cover rangfurg fiom I I to 25

percefi aud show clear sipns of degradation due to waterslred urbanization.

3) Non-Suoporlins Strea{ps. Once watershed impervious coverexceeds 25 pscent" steam quality crosses a

secoud ilueshold. Suesms inthis category esse$ially become contluits for couveying stormwater flovs
and canno lolgel a divefse sheam



Yarmouth Draft Watershed Plan

identification of 5 subwatersheds with excellent habitat conditions
identification of 4 subwatersheds with good habitat conditions
identification of subwatersheds 104, 105, tidal Yannouth Creek and Little Creek

Reservoir to support excellent fisheries

Vsee up4# V7ou9 co .A/ AM? 
'tlFt*fo,

Salinity Issue

In recent years there has bee,lr a grcwing concem about rising salinity levels in the tidal
portion of Yannouth Creek. At the Yarmouth Creek watemhed meeting in February

2002, stakeholders described changes in the manh vegetation as well as an increase in
saltwater speciesn including blue crabs, and fish qpecie zuch as the croaker fuitlrer up the

Chickahominy River. Some residents fearthat a gradual shift in the salinity may affect

this mars?r ecosystem. The change in the salinityregime and marsh ecosyst€m is a serious

concem as Yarmouth Creek is considered one of the two largest relatively undistrubed

tidal freshwater wetlands on the lower peninzula by Virginia Deparfrne'lrt of Conservation

and Recreation (VDCR) (Clampitt, l99l).

A review of the available data supported the observation that increases in saltrrater
concentrations are occuning. Though the relative cause$ of salinity and vegetation

changes that have occurred in the Yarrrouth Creek watershed may be disputeq Sea Level

Rise (SLR) and increases in satinity due to frahwatertake for drinking waterwill likely
continue in Yarmouftr Creek, and thene are limitd local solutions available to address

this iszue. These includethe following:

\
F

u

Fufire
lmpenious

Cover

* the impervious cover numbers for Little ae general estimates based on current and fitture land

use
*sBoth the tidal portion of Yarmouth Creek and the Little Creek Reservoir are also reported by wat€rshed

stakeholders and Virginia Deparfinent of Game and Fisheries (po. comm.) to support orcellent flsheries
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APPENDIX C

NRCS (SCS) Raintall Distributions
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Appendix B Synthetic Rainfall Distributions and
Rainfall Data Sources

The higlrestpeak discharges from small watersheds in
the United States axe jsually caused by intense, brief
rainfalls that may occur as distinct events or as part of
a longer storm. These intense rainstorms do not usu-
ally extended over a large area and intensities vary
greatly. One common practice in rainfall-runoff analy-
sis is to develop a synthetic rainfall distribution to use
in lieu of actual storm events. Tttis dishibutioni:n-
cludes maximum rainfall intensities for the selected
design frequency arranged in a sequence that is critical
for producing peak runoff.

$;rnthetic rainfall distributions
The length of the most intense rainfall period contrib-
uting to the peal< n:noff rate is related to the time of
concentration (T") for the watershed. ln a hydrograph
created with NRCS procedures, the duration of rainfall
that directly contibutes to the peak is about 170

percent of the T.. For example, the mostintense 8.F
minute rainfall period would contribute to the peak
discharge for a watershed with a T" of 6 minutes. The
most intense 8.&hour period would contribute to the
peak for a watershed with a Shour T..

Different rainfall distributions ean be developed for
each of these watersheds to emphasize the critical
rainfall duration fotthe peak discharges. However, to
avoid the use of a different set of rainfall intensities for
each drainage atea size, a set of synthetic rainfall
distributions having "nested" rainfall intensities was
dweloped. Ttre set'tnalrimizes" the rainfall intensities
by incorporating selected short duration intensities
withia those needed for longer durations at the same
probability level.

For the size of the drainage areas for which NBCS
usually provides as.sistance, a storm period of 24 hours
was chosen the synthetic rainfail disfuibutions.l\e?'*
hour stoI:q while longer than that needed to deter-
mine peaks for these drainage af,eas, is appropriate for
determining runoff volumes. Therefore, a single storm
dwation aad associated synthetic rainfall distribution
can be used to represent not only the peak discharges
but also the runoffvolumes for a range of drainage
area sizes.

Figure B-1 SCS 24hour rainfall distribulions
n

0360121618
Time (hours)

Ttre intensff ofrainfall varies considerably during a
siorm as well as geographic re$ons. To represent
various re$ons of ttre United States, NRCS developed
four synthetic 24-hourrainfall distributions (I, IA, tr,
and III) from available National lVeather Service
(NWS) duration-freErency data (Hershfield 1061;

Frederick et al., 19?7) or local storm data ftpe IA is
the least intense and fpe II the most intense short
duration rainfall The four distributions are shown in
figure 81, and ffgure &2 shows their approximate
geographic boundaries.

T\pes I and IA representthe Pacific maritime climate
with weJ winters and dry sunmers. Tlpe III represents
Gulf of Mexico and Atlantic eoastal areas where tropi
cal storms bring large 24hourrainfall amounts. Type

II represents the rest of the cotmfy. For more preeise

dishibutionboundaries in a state having more than
one file, contactthe NRCS State ConsenrationEngi-
neer,

-3o<
c'E

95
!Eo
r!5

N

(21914-TR-56, Second Ed.' June 1.986) B-1



Ftgrrre B-Z An'Fraximate geogr4hic borndaries for NRCS (SCS) ninfall distrlbutions

-

*ntnfall drtn f,rrultrcoi
this secton lis& the most currrent ll4lrourrainfalt data
published bythe NafionatWeattrer Ssvice ffi$) for
various parts of the country. Because NWS Tecludcal
Paper 40 (1p40) is ont of print the 94:lpurr.ainfall
magn for areas east of the 106th meridian re included
here as Sgures 8.3 &!oqh B€. Forthe areageater,ally
Teest of tlrc l06fh me*idan, TP40has been superseded
by NOAA Atlas 2, the, Predptta$orrFleAlencT Afl as of
the Westcrn United $tates, published by the Nationat
Ocean and Atmospheric Administrntion

East of 105th merldlan
Herslfield, D-l[, 19S1. Rsinfall ftequency atlas of the
United States for duratons ftom 80 mlntries to 24
honrs and retum p€riods {tom t to 100 years. U.S.
DepL Oommercg WeafhenBur. Tech.Pap.No 40.
trrashington, DC. f66p.

West of 105th meridian
Mller, J.F., B.g. foederich and RJ.lhacey. 1978,

Precipitation-frequmcy atlas of the trrestern United
States. Yot. I Montan4 VoL II, Wyorning; Vol III, Colo-
rado; VoL W, New Mexico; VolV,Idatro; Vol. VI, Utatr;
VoL V$, Nevada; VoL VIII, Arizon4 Vol. DL Slat*dngi
ton; VoLlL Ore€on; Vol. fl, Ca,tifornia U.S. Dept of

Comnaee, National Weefher $ervf eq NOAA AfI*$ 2.
SilverSpring, MD.

Alasks
Mller, John F. 198. Pr-obable maximurnp'recipitafion
and rainfatl-frequency dgtafor Alaeka for areas to d00

square nrileq durations to 24 hours and rchtrnp€riod$
ftom 1 to 100 yeans. U.$. Dept of Commetcg Weather
Bur. Tectr" Pap. No.4?. Washington, DC. SS p.

Hawalt
Weattren Bureau. 196& nahg&.nequsney atlaa of the
nafiraiitn Idsnds for sreas to 900 squse mils, dtm
tions to 24 horns and refilrs periods Sutl t to 100

years. U.S. Dept Commerce, Weath€rBur. Tee,tr- Pry-
No.43. Waqhingto& DC. f0p.

Puerto Rico and $rgin Islsnds
WeattrsEhreau. f96L Qene,ralired esdltates of prob'
able maximum precipitdion and rainfall-ftequency
datafor hrerto Fico urd Virgin Islands for areas to 4m
Erluase miles, dtrrafionn to 24hotrts, and retum pdods
ftom I to lfr)years. U.S. D€pt" Comurelce, Weattrer
Bru. Tech. P'ap. No.42. Waddngto& DC. 94 P.

(e1&'U-1nS6, S€cond gd" &rte lgm)



Figure B-? 50-year, 24-hour rainfall
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TR-55 Calculations
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Froject

{K4nrcf*il /,4f*L i:4;u4 "' {, &,*4
Dale ,'7/;'.r,rr,

Y

Location-*.*ge, 4&7Y {"o*tr{.r}*, /8
Checked Dale

d|'r
check one: ElPresent fl oeveloped

I

check one: [Jrr El T1 through ssbred frge-* Forv b Bg,
Notes: Space lor as many as two oegments per llow type can be used for each worksheel.

lnclude a map, schematic, or description ol Jlcw segments.

1':

Segment lD

1. Surface description (table 3-1)

2. Manning's roughness coefficient, n (table 3-1) '.........

3. Flow length, L (total L t 300 ft) .....'.'...'-.....".....,......' ft

4. Two-year Z4-hour rainlall, P2 .' ................... ln

Compute T1......... hr

frorn tr7 lertnt /a€
il*Js 4n*4*3*"
Or€a 0 'a6
#ap Sott
3,6 3,{

o, c /7€ O, o/
0,63 lA o,pq

11. Tt=-*-!-
3600 v

,"j]l;:Ii'tlii ilir.ti ;,i.l

Frtsm /P3 frvm tP{
L.tfl/a"rtd IUflPhVt"tt

| 5"f lo 87
O, bP-? o, oLl S

&7 3,3
o,'7 | dpl 0'0?

: ,' ,,,

Segment lD

7. Surtace description (paved or unpaved)

S. Flow length, L .....,..........- ."'...'.'.....'.,...'ft

9. Watercourse slope, s -.....-'....."'-'.".. filft

10. Average velocity, V (figure 3"1) ...'..".....'..'.'..,.."... fVs

o<

19, Tl= t
3600 v

Compute T1 .....,........ hr
o<

20. WatershreofHr'suuarea rg or T1 (add Tt in steps 6, 't1, and 19) .....'.,."."."":1'\""""""""""""""' Ht

a/*a'r,d
sair Yf(

Worksheet 3t Time of Concentration (Tc) or travel time (Td

Or

(21GVt-1t 66, Second Ed.' June 1986) H



Prqiecl

eaar&7e{ Nw* Y/trar
Location-fua* afrry ktaq/rY. Vr*

Checkad Datr

check one: El"Pr"on, ft Developed

checkone: flrn E[lthroughsubares /OA
Notes: Spac-e lor as many as two segments per flow type can ba used lor eacfi work$teel

Include a map, schematb, or descrlption of flow segments.

I ,.ir:,,j I

Segment lD

1. Surface dmcripthn (table g-'l)

2. Manning's roughneos coe{ficient, n (table }1) ..........

3. Flor length, L (tot8l Lt 300 ft) ................................. ft

4. Two-year 24-hour ralnfall, Pa .................................. In

5. Land elope, s ................. ........,.......... ftlft

6. T. = 0.007 (nL) o's Compute T1 """"' hr

.-t'
"' "f'',1

Segment lD

11. Tt= L - Compule T1 ........... hr

Segment lD

12. Ctoss sectionalflonr area, q

13. Wetted pedmeter, fr,r,-...,.....,.... .........,. ft

14. Hydraulic radius, o 3 Cotpute r ....................,.... ft

15 Channel elope, e .,...fX...........

16. Manning's roughneee oeflicient, n ................
17. V - 1,49rg 8 s1E computev................fue

n
18. Ftonrtengh, L ........................r........-,.......,.....--..... tt

"";,1{

19. T1= ,,l. ComputeTl .............. hr lJ
eo. watereh%T8rur*"r.. Ts or T1 (add Tl in cteps 6, 11, and 19)

s600 v

Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

(9I0-Vl-4t-65, $econd Ed" &mo 1986) D-0



Prolect

Ofl,'fs:rffd f,4{r,k Por'J& "' sE rnf
Date t.-it///ocl

Location

fia46d (E.ry taari.trS; t Vz{
Shecked Date

Check one: ,kl ,r"."n D Developed

Check one: [t, Q rl rnrougir subarea ] Os
Notes: Space for as many as two segments per flow type can be used for each worksheet'

lnclude a map, schematic, or description ol llsw segrnents,

.- ,:',r.

Segment lD

1. Surlace description {table 3-1)

2. Manning's roughness coetficient, n (table 3-f ) ..........

3. Flow length, L (total L t 300 ft) .................,..'."......... ft

4. Two-year 24-hour rainfall, P2 ......-..,,........'.............' in

5. Land slope, s .,.....,......... .".'.....'.'..... fUft

Segment lD

7. Sur{ace description (paved or unpaved)

8. Flow length, L ,................ .............'.,.....ft

L Watercourse slope, s ....................... ftltt

'10. Average velocity, V (figure 3-1) ..........."...,...'...'.'.. fVs

11. Tt= L

3600 v

19. Tt = **L Compute T1 .............. hr
3600 v

20. Watersh?-d-iriubarea T6 or T1 (add Tg in steps 6, 1 1 , and 19) .".'.',..'... ..'.'.-..-..-'.....' Hr

Compute T1,....,... hr

Compute T1 ....,...... hr

,11 -!,.1 ,..''.

o, at 7{

Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

(21&V!-TB-66, Second Ed., June 1986) D-S



Worksheet 3: Tfune of Concentration (Td or travel time (Tt)
ProFd'{l#aa}.<za al,{1#e4.,Pffi./A "'{Bn/ Y&y*s

*

Localion

f;*N,ES e#g {6vr1tg, 6
Chec*od Date

Check one: &Presenr fl oetenpeo

checkone: Er" frlthroughsubsrea / Oy
Notes: Space folas many as two segmsnb per flow type can be uaed lor each worksheel

lnclude i ftap, schematlc, or description of flow segments.

'J. " '!./ "

wl Tasl 2
(sass /,b OAF

o,/{ 9fr48
/aa .& bzW*
3.5
0, oo3
o.33 | *l A

I0. Average velocity, V $lgure $1 ) .,i.,..,,....r...!.........,. lus

Compub T1 ........... hrl,t. rt=i*
r 36@V
I

l*:*mrr**lwiri'i:F;ffi

1.

2.

3.

4.

5.

Segment lD

Surlace description (lable 3-1 ) i...,r..........'..
Manning's roughness coefflcisnt, n (table &1) ..........

Flow length, L {total Lt 300 ft) ......,....................,..... ft

Twoyear 24-hour rainfall, P z ...............................".. in

Land slope, a ....................,),.r........r...................... tl/ft

6.
ComputeT1......... hr

*<

19. Tt = , !- , ,, Compute T1 .............. hr I A'

eo. WaterstrSeTEru*0"r"" T6 or T1 (add T1 In steps 6, 11, and 19)

gs /-*vGE<
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Project' 
LR4NSTa^J /&#, Far,tA Ya"t Date

7// ?lo7
Location

trtf,x€* eIry Cowv7T , y'E
Chacked Dale

check one: RlPresenl f] Devetopeo

Checkone: ilr" Klthroughsubarea / O{
Notes: Space for as many as two €egments per flow type can be used for each worksheet.

Include a map, schematic, or description of flow segments.

t

2.

a

4.

5"

, . , r, rr t,.i,:]

Segment lD

Surface description (table 3-'l)

Manning's roughness coefficient, n (table 3-1) ....,.....

Flow length, L (total L t 300 ft) ......-....'...................,. tt

Two-year 24-hour rainfall, P 2 ...............................,.. in

....... fvft

....... hr

Segment lD

7. Surface description (paved or unpaved)

8. Flow lenglh, L ................. ................'.....ft

9. Watercourse slope, s ......"................ fUft

'10. Average velocity, V (ligure 3-1) ....,......,.............'... lVs
I11. Tt= . ComputeTg....".."...hr

3600 v

{ iiii*i ;i iipiri i ;';1rl,i ;

?,t!J:2%";,"
o, 06
3oo
3,5
0,olo /7-

aay +

rl:0.

., :];ji.i:!1;-}1.ii1:$ - t: i'j,_:' 'r :
:.;;;1J:'

Compute T1

6"fu

19. Tt = L Compute T1 .,............ hr l*L
20. WaterslgT8Xru.rr" T6 or T1 (add T1 in steps 6, 11, and 19)

t/ 6q€

Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

t'!/,ru
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Worksheet 3: Time of Concentration (Tc) or travel time (Td

"*knlffio/ eltz* wb BY 
{B/14

*'"7//q/of
Location- i*u* leg ca'M. LE

Ctrsdced Oalo

ChEck one: E[Present E Devetopeo

check one: ftr. @lthroush subarea iloN 7-rl4L
Notes: Space fur as many as two segments per flow tlpe can be ueed for each werkstest.

lnclude a map, eehomatic, or descripton of flow s6gmenb.

'. : . r .f ir'.,. :'i,..',i,,:..rlti] ...,. t,, 
.:

Segment lD

Surlace desoiptlon (tabb 3-1)

Manning'* rcughness coefficient, n (table 3-1) ..........

Flour length, L $otal L t 300 {t)

Two-year 24-hour raintall, P z ...,...................,,......... in

Land *lope, s ................ ................... fifft

1,

2.

3.

4.

5.

6.

.''

T1= 0.007 (nL! o8

Pt osso'*

ftmpute T1 ......... hr

,ii,, .; t.,..ri+;..i.'
..: '".:?'i r' '^r.. -

11. Tr = --j- Compute T1 ........... hr
3600 v

*snryil'ffi,e$--t.:mf;*ffi

lg. T1= 
-=,1= = computeTt .......,,...., hr =@,,lTE3600 v
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lr:tnclpal
$piltway

(Proposed)
Emergency

Spillway Total
Elevation (ft) 9,15 12

Lensth {ft} 100 30
Caefficient 3.3 3

Florrs (cfs):
@ elevat'ron

10" 250 CI 2$S
11,'' s43 0 s43
1z', 1741 7 174#'
13'. :2456 8S '2541

14' 3553 259 3812
14.8'(peak) 44i52 4A6 4878

SPILLWAY SUMMARY

<;5'*$oruntn"' 
\

fioy I 0 20t0

48,,qstp



Project: CranstonHMS
Simulatlon Run: 2-Year Reservoin Cranston Mill Pond

Start of Flun: 08Au92050, 00:00 Basin Model: No Failure
End of Run: 10Au92050, 00:00 Meteorologic Model: z-YH
Compute Time: 24Jun2010, 14:43:49 Control Specifications: 24hr 148 tctal/15 min incr)

Volume Units: lN

Conputed Results

Peak Inflow : 1063.1 (CFS) Date/Tlme of Peak Inflow: 08Au92050, 14:15
Peak Outflow: 803.2 (CFS) Date/Time of Peak Outflorv: 08Aug2050, 15:15
Totallnflo'rr: 1.14 (lN) Peakstorage: 289.2 (AGFT)
Total Outflorr : 1.14 (lN) Peak Elevation : 1 1.0 (FT)



Project CranstonHM$
Simulation Run: ** fil**: Cranston MillPond

Start ol Run: 0SAug 50, 00:00 Basin Model:
End ci Run: 10AugES50, 00:00 Meteorologic Model:
ComputeTime: 24Jun2010,14:43:42 Controlspecifications:

Yolume Units: lN

Date/Time of Peak lnflw:
Date/Time of Peak Outflow:
Peak Storage :

Peak Elevation :

No Failure

10-YR Storm

24hr (48to1af15 mln incr)

$EAugrXl$0, 1{:00
tl8Aug2050, 15:fi1

406.5 (Ac-Fr)
12.5 (FT)

'Conputed Results

Peak lnflovY:

Peak Outflcw:
Total lnll@Y:

TotelOutflqr:

2A2e.1{CFs}
2.$3 (rN)

2.62 (rN)

.,:ff#irrtYl co'/t7

A".t$"tft"ttt' :"%

Nov g 0 z0t0

48csnFJ



Project: CranstonHMS
Simulation Run: Sunny Day Piping Failure Fleservoir: Cranslon MillPond

start ol Run: 08Au92050, 00:00 Basin Model: sunny Day Piping Failure
End ol Run: 10Au92050, 00:00 Meteorologic Model: No Rain
Compute Tlme: 24Jun2A1a,14:21:23 Control $pecifications: 24hr (48 total/1s min incr)

Volume Units: lN

; Conputed Results'
:

, Peak Inflow: 0.0 (CF$) Dete/Time of Peak lnflow: 0!Aug2050, 00:00
: Peek Outflow: 820,9 (CFS) Date/Time of Peak Outftow I !3Aug2050, 05:00
l Total Inflcw: 0.00 (lN) Peak Storage : 190.0 (AC-FT)

, totaloutflcw: 0.Sl (lN) Paak Elevation : g.i (FT)
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Project: CranstonHMS
Simulation Run: Sunny Day Piping FailureReservoir:

Start of Run: 08Au92050, 00:00 Basin Model:
End of Run: 10Au92050, 00:00
Compute Time: 24Jun2010, 1 4:21 :23

Meteorologic Model: No Rain
Control Specifications:24hr (48 total/15 mir

Cranston Mill Pond

Sunny Day Piping Fr

Date Time lnflow
(cFs)

Storage
(AC-FT)

Elevation
(rr)

Outflow
(cFs)

08Au92050 00:00 0.0 190.0 9.1 0.0

08Aug2050 00:15 0.0 190.0 9.1 0.0

08Au92050 00:30 0.0 190.0 9.1 0.0

08Aus2050 00:45 0.0 190.0 9.1 0.0

08Aus2050 01:00 0.0 190.0 9.1 0,0

08Au92050 01:15 0.0 190.0 9.1 0.0

08Au92050 01:30 0.0 190.0 9.1 0.0

08Aug2050 01:45 0.0 190.0 9.1 0.0

08Aus2050 02:00 0,0 190.0 9.1 0.0

08Aus2050 O2:15 0.0 190.0 9.1 0.0

08Aus2050 O2:30 0.0 190.0 9.1 0.0

08Au92050 O2:45 0.0 190.0 9.1 0.0

08Aug2050 03:00 0.0 190.0 9.1 0.0

08Au92050 03:15 0.0 189.8 9.1 35.4

08Aug2050 03:30 0.0 188.5 9.1 91.2

08Au92050 03:45 0.0 185.6 9.1 199.6

08Au92050 04:00 0.0 179.9 9.0 354.3

08Au92050 04:15 0.0 170.6 8.8 552.8

0EAug2O50 04:30 0.0 156.9 8.6 754.0

0BAug2050 04:45 0.0 140.8 8.3 802.5

08Aug2050 05:00 0.0 123.1 8.0 820.s

08Au92050 05:15 0.0 107.4 7.6 742.6

08Au92050 05:30 0.0 93.9 7.3 605.8

08Au92050 05:45 0.0 82.3 7.0 526.7

08Aus2050 06:00 0.0 72.2 6.8 453.7

Page 1



Date Time Inflow
(cFs)

$torage
(AC-Fr)

Elevation
(FT}

Outflotrv

{cFs}

08Aug2050 06:15 0.0 s3.4 6.5 393.1

084ug2050 06:30 0.0 55.8 6.3 343.2

084ug2050 06:45 0.0 49.2 6-1 301.6

08Aug2050 07:00 0.3 43.3 5.9 2S4.0

08Aug2050 07:15 0.0 38.3 5.8 226.2

08Aug2050 07:30 0.0 33.s 5.6 195.5

08Au92050 Q7:45 0.0 30.2 5.5 170.2

08Au92050 08:00 0.0 26.9 5.3 149.2

064u92050 08:15 0.0 24.t 5.2 131.5

084u92050 08;30 0.0 21.4 5.1 116.6

084ug2050 08:rt5 0.0 19.'t 5.1 103.9

08Aug2050 09:00 0.0 17.1 5.0 92.0

084ug2050 09:15 0.0 15.3 4.9 78.0

084ug2050 09:30 0.0 13,9 4.8 66.8

08AusPO50 09:45 0.0 12.6 4.7 57.6

084u92050 10:00 0.0 11.5 4.7 50.1

08Au92050 10:15 0.0 10.5 4.6 /+3.8

08Au92050 10:30 0.0 9.6 4.0 38.5

08Aug2050 10:45 0.0 8,9 4.5 34.1

08Aus2050 11:00 0.0 8.2 4.5 30.3

08Aug2050 11:15 0.0 7.4 4.4 27.1

08Aug2050 11:30 0.0 7.1 4.4 24.3

08Aug2050 11:45 0.0 6.6 4.4 21,9

08Aug2050 12:04 0.0 e.2 4.4 19,8

08Aug2050 12:15 0.3 5.8 4.3 17.9

08Au92050 12:30 0.0 5.5 4.3 16.3

084ug2050 12:45 0.0 5.1 4.3 14.9

08Aug2050 13:00 0.0 4.8 4.3 13.6

0EAug2050 13:15 0.0 4.6 4.3 12.5

08Aus2050 13:30 0.0 4.3 4.2 11.6

08Aug2050 13:45 0.0 4.1 4.2 10.6
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Date Time Inflow
(cFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow

{cFS}
08Aug2050 14:00 0.0 3.9 4.2 9.8

08Aus2050 14:15 0.0 3.7 4,? 9.'1

08Au92050 14:30 0.0 3.5 4.2 8.4

08Au92050 14:45 0.0 3.3 4.2 7.8

08Aug2050 15:00 0.0 3.2 4.2 7.3

08Aug2050 15:15 0.0 3.0 4.2 6.8

08Au92050 15:30 0.0 2.9 4.2 6.3

08Au92050 15:45 0.0 2.8 4.2 5.9

08Aug2050 16:00 0.0 2.7 4.2 5.5

08Au92050 ''16:15 0.0 2.6 4.1 5.2

08Aus2050 16:30 0.0 2.5 4.1 4.9

0BAugZ050 16:45 0.0 2-4 4.1 4.6

08Aug2050 17:00 0.0 2.3 4.1 4.3

08Aus2050 17:15 0.0 2.2 4.1 4.1

08Auq2050 17:30 0.0 2.1 4.1 3.8

08Au92050 17:45 0.0 2.0 4.1 3.S

08Aug2050 18:00 0.0 1.9 4.1 3.4

08Au92050 18:15 0.0 1.9 4.1 3.3

08Aus2050 18:30 0.0 1.8 4.1 3.1

08Auq2050 18:45 0.0 1.7 4.1 2.9

084us2050 19:00 0.0 1.7 4.1 2.8

08Au92050 19:15 0.0 1.6 4.1 2.6

08Au92050 19:30 0.0 1.6 4.1 2.5

08Au92050 19:45 0.0 1.5 4.1 2.4

08Au92050 20:00 0.0 1.5 4.1 2.3

08Aus2050 20:15 0.0 1.4 4.1 2.2

08Aug2050 20:30 0.0 1.4 4.1 2.1

08Au92050 20:46 0.0 1.3 4.1 2.4

08Au92050 21:00 0.0 1.3 4.1 1.9

08Au92050 21:15 0.0 1.3 4.1 1.8

08Aug2050 21:30 0.0 1.2 4.1 1.7

gs' s
'to s"" S?
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Date Time lnJlow

{cFs}
Storage
(AC-FT)

Elevation

{FT}

Outflsw
(cFs)

08Aug2050 21:# 0.0 1.2 4.1 1.7

08Aug2050 22:09 0.0 1.2 4.1 1.6

08Aug2050 22:15 0.0 1.1 4.1 1.5

08Aug2050 22:30 0.0 1.1 4.1 1.S

08Au92050 22:45 0.0 1.1 4.1 1.4

08Iu192050 23:00 0.0 1.0 4.1 1.3

08Au92050 23:15 0.0 1.0 4.1 1.3

03Au92050 23:30 0.0 1.0 4.1 1.2

08Aug2050 23:45 0.0 1.0 4.1 1.2

094ug2050 00:00 0.0 0.9 4"4 1.2

094ug2050 00:15 0.0 0.9 4.',| 1.1

09Au92050 00:30 0.0 0.9 4.',1 1.1

094ug2050 00:45 0.0 0.9 4.0 '1.0

09Aus2050 01:00 0.! 0.8 4.0 1.0

09Aug2050 01:15 0.0 0.8 4.0 1.0

09Aug2050 01:30 0.0 0.8 4.0 0.9

09Aug2050 01:4$ 0.0 0.8 4.0 0.9

09Aug2050 02:00 0_0 0.8 4.0 0.9

09Au92050 02:15 0.0 0.8 4.0 0.8

09Au92350 02:30 0.0 0.7 4.0 0.8

094u92050 02:45 0.0 4.7 4.0 0.8

094u92050 03:00 0.0 0.7 4.0 0.8

09Au92050 03:15 0.0 0.7 4.0 0.7

09Aug20S0 03:30 0.0 0.7 4.0 o.7

094ug2050 03:45 0.0 0.7 4.0 0.7

094ug2050 04:00 0.0 0.6 4.0 0.7

094ug2050 0415 0.0 0.6 4.0 0.s

09Au92050 04:30 0.0 0.6 4.0 0.6

09Au92050 04:rl5 0.0 0.6 4.0 0.6

S9Aug2050 05:00 0.0 0.6 4.0 0.6

09Au92050 05:15 3.0 0.6 4.0 0.6 .*l DllllSl

\$
Page 4 s

n$\$

.""e



Date Time Inflow
(cFS)

Storage
(AC-Fr)

Elevation
(FT)

Outflow

{cFs)
09Au92050 05:30 0.0 0.6 4.0 0.5

09Au92050 05:45 0.0 0.6 4.0 0.5

09Au92050 06:00 0.0 0.6 4.0 0.5

09Au92050 06:'15 0.0 0.5 4.0 9.5

09Au92050 06:30 0.0 0.5 4.0 0.5

09Aus2050 06:45 0.0 0.5 4.0 0.5

094u92050 07:00 0.0 0.5 4.0 0.5

09Aug2050 07:15 0.0 0.5 4.0 0.4

094ug2050 07:30 0.0 0.5 4.4 0.4

09Au92050 O7:45 0,0 0.5 4.0 0.4

09Au92050 08:00 0.0 0.5 4.0 0.4

09Au92050 08:'15 0.0 0.5 4,0 0.4

09Au92050 08:30 0.0 0.5 4.0 0.4

094u92050 08:45 0.0 0.4 4.0 a.4

09Aus2050 09:00 0.0 0.4 4,0 0.4

09Aus2050 09:15 0,0 0.4 4.0 0.4

09Aug2050 09:30 0.0 0.4 4.0 0.4

09Au92050 09:45 0.0 0.4 4.0 0.3

094u92050 10:00 0,0 0.4 4.0 0.3

09Au92050 10:15 0.0 0.4 4.0 0.3

09Au92050 10:30 0.0 0.4 4.0 0.3

09Au92050 10:45 0.0 0.4 4.0 0_3

09Au92050 11:00 0.0 0.4 4.O 0.3

09Au92050 11:15 0.0 0.4 4.0 0.3

09Au92050 11;30 0,0 0.4 4.0 0.3

094u92050 11:45 0.0 0.4 4.0 0.3

09Au92050 12:00 0.9 0.4 4.0 0.3

09Aug2050 12:15 0.0 9.4 4.0 0.3

09Au92050 12:3O 0.0 0.4 4.0 0.3

094u92050 12:45 0.0 0.3 4.0 0.3

09Au92050 13:00 0"0 0.3 4.0 0.3
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Date Time Inflow
(cFs)

Storage

tAc.Fr)
Elevation
(Fr)

Outflow

tcFs)
09Au92050 13:15 0.0 0.3 4.0 4.2

09Au92050 13:30 0.0 0.3 4.0 0.2

09Aug2050 '13:4'5 0.0 0.3 4.0 4.2

09Aug2050 14:00 0.0 0"3 4.0 o.2

09Aug2050 '14:15 0.0 0.3 4.0 o.2

09Au92050 14:30 0.0 0.3 4.0 o.2

09Au92050 14:45 0.0 0.3 4.0 o.2

09Au92050 15:00 0.0 0.3 4.0 o.2

094us2050 15:15 0.0 0.3 4.0 0.2

09Aug2050 15:30 0.0 0.3 4.O Q.2

09Aus2050 l5:45 0.0 0.3 4.0 0.2

09Aug2050 16:00 0.0 0.3 4.0 4,2

09Aug2050 16:15 0.0 0.3 4.0 9.2

09Au92050 16:30 0.0 0.3 4.4 o.2

09Aug2050 16:,{5 0.0 0.3 4.0 0.?

09Au92050 17:00 0.0 0.3 4.0 0.2

094ug2050 17:15 0.0 0.3 4.0 4.2

09Au92050 17:30 0.0 0.3 4.0 0.2

09Au92050 17:48 0.0 0.3 4.0 0.2

09Aug2050 18:00 0.0 0.3 4.4 4.2

09Aug2050 18:15 0.0 0.3 4.0 0.2

09Aug2050 18:30 0.0 0.2 4.0 4.2

09Aug2050 18:45 0.0 0.2 4.0 9.2

094u92050 19:00 0.0 o.2 4.0 4.2

09Au92050 '19:15 0.0 0.2 4.0 0.1

09Au92050 't9:30 0.0 0.2 4.0 0.1

09Au92050 19:45 0.0 0.2 4.0 0.1

09Au92050 20:00 0.0 0.2 4.0 0.!

09Au92050 20:15 0.0 0.2 4.0 0.1

094u92050 20:30 0.0 0.2 4.0 0.1

09Aug2050 2O:45 0.0 0.2 4.0 o'1 ^ttolll t*q
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Project: CranstonHMS

Simulation Run: 100-yr (24hr) Failure Beservoir: Cranslon Mill Pond

Start ol Run: 08Au92050,00:00 Basin Model: 100-YR PipinS Failure

End ot Run: 10Aug2050,00:00 Meteorologic Model: 100-YR l?4hrl
Compute Time: 24Jun2010, 14:23:55 ControlSpecificalions: 24hr (48 totallG min incr)

Volume Units: lN

Conputed Results

Peak Inflow : 5973.6 {CFS} Date/Time of Peak Inflow : 08Au9205!, !4:00
Peak Outflow: 6360.2 (CFS) Datefflme of Peak Outflow: 08Aug2050, 15:5,4

: Total Inflotrrt: 5.74 (lN) Peak $torage: 630.e {AC-FT)

' TotalOutflovrr: 6.23 (lN) Peak Elevation : 14.7 {FI)
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Start of Run: 08Au92050, 00:00
End of Run: 10Au92050, 00:00
Com pute Time: 24Jun2010, 1 4:23;55

Project: CranstonHMS
Simuf ation Run : 1 00-yr (24hr) Failure Reservoir: Cranston Mill Pond

100-YR Piping Failu
Meteorologic Model: 100-YR (24 hr)
Control Specifications:24hr (48 total/6 min

Date ilme lnflow
(cFS)

Storage
(AC,FT)

Elevation
(rr)

Outflow
(cFS)

08Aus2050 00:00 0.0 190.0 9.1 0.0

08Aus2050 00:06 0.0 190,0 9.1 0.0

08Au92050 00:12 0.0 190,0 9.1 0.0

0BAug2050 00:18 0.0 190.0 9.1 0.0

08Aug2050 00:24 0.0 190.0 9.1 0.0

08Aug2050 00:30 0.0 190.0 9.1 0.0

08Aug2050 00:36 0.0 190.0 9.1 0.0

08Au92050 00:42 0.0 190.0 9.1 0.0

08Aus2050 00:48 0.0 190.0 9.1 0.0

08Aus2050 00:54 0.0 190.0 9.1 0.0

0BAug2050 01:00 0.0 190.0 9.1 0.0

08Au92050 01:06 0.0 190.0 9.1 0.0

08Aug2050 O1:12 0.0 190.0 9.1 0.0

08Au92050 01:18 0.0 190.0 9.1 0.0

08Aug2050 01224 0.0 190.0 9.1 0.0

08Au92050 01:30 0.0 190.0 9.1 0.0

08Aug2050 0l:36 0.0 190.0 9.1 0.0

08Aug2050 O1:42 0.0 190.0 9.1 0.0

08Au92050 01:48 0.0 190.0 9.1 0.0

08Au92050 01:54 0.0 190.0 9.1 0.0

08Auo2050 02:00 0.0 190.0 9.1 0.0

08Au92050 02:06 0.0 190.0 9.1 0.0

08Aug2050 O2:12 0.0 190.0 9.1 0.0

08Aug2050 Q2:18 0.0 190.0 9.1 0.0

08Aug2050 02:24 0.0 190.0 9.1 0.0
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Date Time Inflow
(cFs)

Storage
(AC-FT)

Elevation

{rr}
Outflow
(cFs)

08Aug2050 0?:30 0.0 190.0 9.1 0.0

08Au92050 02:36 0.0 190.0 9.1 0.0

08Au92050 02:42 0.0 190.0 9.1 0.0

08Au92050 02:48 0.0 190.0 9.1 0.0

08Au92050 O2:54 0.0 190.0 9.1 0.0

08Aus2050 03:00 0.0 190.0 9.1 0.0

08Aug2050 03:06 0.0 190.0 9.1 0.0

0EAus2050 03:12 0.0 190.0 9.1 0.0

08Aug2050 03:18 0.0 190.0 9.1 0.0

08Au92050 03:24 0.0 190.0 9.1 0.0

08Au92050 03:30 0.0 190.0 9.1 0.0

084u92050 03:36 0.0 't90.0 9.1 0.0

0BAug2050 03:42 0.0 190.0 9.1 0.0

08Au92050 03:48 0.0 190.0 9.1 0.0

084u92050 03:54 0.0 190.0 9.1 0.0

08Aus2050 04:00 0.0 190.0 9.1 0.0

084us2050 04:08 0.0 190.0 9.1 0.0

08Au92050 04:12 0.0 190.0 9.1 0.0

08Aug2050 04:16 0.0 190.0 9.1 0.0

08Aug2050 04;24 0.0 190.0 9.1 0,0

084u92050 04:30 0.0 190.0 9.1 0.0

084u92050 04:36 0.0 190.0 9.1 0.0

08Au92050 A4:,42 0.0 190.0 9.1 0.0

034u9205(} 04:48 0.0 190.0 g.'l 0.0

08Aug2050 04:54 0.0 190.0 9.1 0.0

OEAug2050 05:00 0.0 190.0 9.1 0.0

08Au92050 05:06 0.0 190.0 9.1 0.0

08Au92050 05:12 0.0 190.0 9.1 0.0

08Au92050 05:18 0.0 190.0 9.t 0.0

08Au92050 ffi:24 0.0 190.0 9.1 0.0

08Au92050 05:30 0.0 190.0 9.1 0.0

as{Sos$$"*" \
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Date I tme Inflow

{cFs)
Storage
(AC-FT)

Elevation

{FT)

Outflow
(cFS)

084ug2050 05:36 0,0 190.0 9.1 0.0

08Au92050 05:42 0.0 190.0 9.1 0.0

08Au92050 05:48 0.0 190.0 9.1 0.0

08Au92050 05:54 0.0 190.0 9.1 0.0

08Au92050 06:00 0,0 190.0 9.1 0.0

08Au92050 06:06 0.0 190.0 9.1 0.0

08Au92050 06:12 0.0 190.0 9.1 0.0

08Au92050 06:18 0.0 190.0 9.1 0.0

08Au92050 06:24 0.0 190.0 9.1 0.0

08Aug2050 06:30 0.0 1s0.0 9.2 0.0

08Aug2050 06:36 0.0 190.0 9.2 0.0

08Aua2050 0642 0.1 190.0 9.2 0.c

08Aug2050 06:48 o.2 190.0 9.2 0.0

0BAug2O50 06:54 0.3 190.0 9.2 0.0

084u92050 07:00 0.6 190.0 9.2 0.0

08Au92050 07:06 0.9 190.0 9.2 0.0

08Au92050 O7:12 1.4 190.0 9.2 0.0

08Au92050 O7:18 2.1 190.0 9.2 9.0

08Au92050 O7:24 3.0 190.1 9.2 0.0

08Au92050 07:30 4.1 190.1 9.2 0.0

08Aus2050 07:36 5.4 190.1 9"2 0.1

08Aug2050 O7:42 7.O 190.2 9.2 0.1

08Aug2050 07:48 8.9 190.2 9.2 0,1

08Aug2050 07:54 11.0 190.3 9.2 0.2

08Aus2050 08:00 13.4 190,4 9.2 0.3

08Aug2050 08:06 16.1 190.5 9.2 0.5

08Aug2050 08:12 19.0 't90.7 9.2 0.7

08Au92050 08:18 22.3 190.8 9.2 1.0

08Aug2050 08:24 25.8 191.0 9.2 1.3

08Aug20$0 08:30 29.7 191,2 9.2 1.7

08Aug2050 08:36 33.9 191.5 9.2 2.3
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Date ilme Inflow
(cFs)

Storage
(AC-FT)

Elevation
(FT}

Outflow
(cFs)

08Aug2050 08:42 38.5 191.8 9.2 2.9

08Aus2050 08:48 43.6 192.1 9.2 3.7

08Aug2050 08:54 48.9 192.4 9.2 4.7

08Au92050 09:00 s4.7 192.8 9.2 5.9

084u92050 09:06 60.s 193.2 9.2 7.2

08Au92050 09:12 67.5 193.7 9,2 8.8

08Aug2050 09:18 74.6 194.2 9.3 10.7

08Au92050 09:24 82.2 194.8 9.3 12.9

08Aug2050 09:30 90.3 195.4 9.3 1S.4

08Aug2050 09:36 99.0 196.0 9.3 18.2

08Au92050 09:42 108.1 196.7 9.3 21.5

08Au92050 09:48 117.8 197.4 9.3 25.1

084u92050 09:54 128.0 198.2 9.3 29.3

0SAug2050 10:00 138.6 199.1 9.4 33.9

08Au92050 10:06 149.8 200.0 9.4 39.0

08Au92050 10:12 161.6 200.9 9.4 4.6
08Aug2050 10:18 174.O 201.s 9.4 50.9

08Au92050 lO:24 187.2 292.9 9.5 57.7

08Au92050 10:30 201.2 204.0 9.5 65.2

08Au92050 10:36 216.0 205.2 9.5 73.4

084u92050 $:42 231.8 206.4 9.5 8?..3

08Au92050 10:48 248.7 247.7 g.s 92.0

08Au92050 10:54 266.8 209.0 9.6 102.6

08Au92050 11:00 286.4 210.4 9.6 114.O

08Au92{}50 11:06 307.6 211.8 9.7 126.S

08Au92050 11:12 330.7 213.4 9.7 140.1

08Au92050 11:18 356.2 215.0 9.8 154.9

084ug2050 1'l:24 384.4 216.7 9.8 171.1

08Aug20$0 11:30 415.7 218.5 9.8 148.9

08Aug20S0 11;36 451.6 220.5 9.9 208.5

08Aug2050 11:42 496.5 222.e 9.9 230.5

****'\
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Date Time lnflow
(cFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(cFS)

084us2050 11:48 558.0 224.9 10,0 255.8

08Au92050 11:54 651.7 227.7 10.0 277.1

08Auq2050 12:00 7e9.5 231.3 10.1 303.6

08Aus2050 12:06 s70.5 235.9 10.2 339.2

08Auq2050 12:12 1199.4 241.8 r0.3 387.1

08Aus2050 12:18 1444.7 249.5 10.4 451.3

084us2050 12:,24 1829.7 259.1 10.5 536.8

08Aug2050 12:30 2222.5 270.9 10.7 648.8

08Au92050 12:36 2629.2 285.0 10.9 790.9

08Au92050 12:42 3020.2 341.2 11.2 942.4

08Au92050 12:48 3388.5 319.2 11.4 1112.s

08Au92050 12:54 3738.3 338.0 11.7 1307.5

08Aug2050 13:00 4079.2 359.2 11.9 1524.8

08Aug2050 13:06 4415.6 380.8 12.2 1747.6

08Au92050 13:-12 4742.4 403.2 12.4 1991.S

08Au92050 13:18 5055.0 428.1 12.7 2257,6

08Au92050 13:24 5336.5 449.2 13.0 2540.5

08Au92050 13:38 5564.3 472.1 13.2 2eo4.1

08Au92050 13:36 s732.5 494.6 13.4 3066.2

08Au92050 13:42 584s.3 516.0 13.6 3325.3

084u92050 13:48 5927.6 536.1 13.8 3575.8

084u92050 13:54 5970.0 554.8 14.0 3811.7

08Au92050 14:00 5973.6 571.7 14.2 4027.3

08Au92050 14:06 5942.8 586.8 14.3 423G.2

08Au92050 14:,12 5881.0 599.8 14.5 4435.9

08Au92050 14:18 5784.6 610.6 14.6 4623.7

08Au92050 14:24 5655.0 618.9 14.S 4796.5

08Au92050 14:30 5493.5 625.1 14.7 4877.4

08Au92050 14:36 5321.7 629.0 14.7 4990.6

08Au92050 14:.42 5127,9 630.6 14.7 5081.3

08Au92050 14:48 491s.s 629.8 14.7 5149.4
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Date Time Inflow

{cFs)
Storage
(AGFT)

Elevation
(FT}

Outflow
(cF$)

084ug2050 14:54 4669.1 626.7 14.7 5194.6

08Aug2050 15:00 445A.7 621.5 14.7 5217.5

084ug2050 15:06 4211.1 614.1 14.6 5219,3

08Aug2050 15:12 3979.0 604.9 14.5 5202.4

084u92050 15:18 3757.0 594.0 14.4 5169.8

08Aug2050 15:24 3548.0 581.7 14.3 5124.6

03Au92050 15:30 3353.7 566.1 14.2 5069.8

08Au92050 15:36 3174.8 553.4 14.0 5008.3

08Aug2050 15:42 3012.3 537.9 13.9 4931.8

084u920ff) 15:48 2863.8 521.8 13.7 4653.8

08Aug2050 15:54 2725.3 492.1 13.4 6360.2

08Au92050 16:00 2594.8 'f63.6 13.1 5860.4

08Au92050 16:06 2472.4 {38.1 12.8 5395.3

08Iq92050 16:12 2358.5 415.2 12.6 4974.7

08Au92050 16:18 2252.4 394.7 12.9 #12.7
08Aus2050 10:24 2153.4 370.1 '12.1 4299.4

08Au92050 16:30 2061.8 359.2 11.9 4016.5

O8Aug2050 16:30 1975.7 343.8 11.7 3748.1

08Aug2050 10:42 1894.1 329.8 11.5 3511.2

08Aug2050 18:48 1817.1 317.0 11.4 3:100.7

08Aug2050 16:54 174/..4 305.2 11.2 31',12.4

08Ang2050 17:00 1675.1 294.3 11.1 2943.1

03AuS2050 17:06 1611.0 284.3 10.9 27n.2
08Aug20S0 17:12 1551.3 275.1 10.8 2615.3

08Au92050 l7:18 1494.5 266.7 10.7 am.6
0EAug2050 17:24 l4dl.2 258.9 10.5 2343.1

0EAug2$S0 17:30 1391.6 281.7 10.4 2227.6

06Aug20$0 17:36 1344.9 24t.O 10.3 2123.4

08Au92050 17:42 1300.8 238.8 10.2 2029.O

08tu92050 17;48 1259.6 233.O 10.1 1s43.1

084u92050 17:54 1221.2 227.5 10.0 1864.0

dp"t$t"tb'\
Nov I0 2010
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Date Time lnflow
(cFs)

$torage
(AC-Fr)

Elevation
(FT}

Outflow
(cFs)

08Aug2050 18:00 1184.8 222.4 9.9 1773.6

08Aus2050 18:0S 1150.3 217.8 9.8 1079.2

08Au92050 18:.12 1117.8 213.6 9.7 1597.8

084u92050 18:18 1087.5 209.8 9.6 1527.4

08Aus2050 18'24 1058.8 206.3 9.5 1464.s

08Aus2050 18:30 1031.5 203.1 9.5 1410.1

08Aug2050 18:36 1005.8 200.0 9.4 1361.5

08Aug2050 18:42 981.6 197.2 9.3 1318.5

08Au92050 18:,18 958.8 '194.5 9.3 1284.4

08Au92050 18:54 937.0 191.9 9.2 1247.2

08Au92050 19:00 916.1 189.3 9.1 1222.2

08Au92050 19:06 896.6 186.8 9.1 1205.S

08Au92050 19:12 878.3 1A4.2 9.1 1188.s

08Asg2050 19:18 800.5 181.6 9.0 1172.3

084u92050 19:24 843.5 179.1 9.0 1155.7

08Aug2050 19:30 827.1 176.5 8.9 1139.2

08Au92050 19:36 811.3 173.9 Lg 1122.9

08Au92050 19:42 796.0 171.3 8.8 1106.6

08Au92050 19:48 780.8 168.8 8,8 1090.5

08Au92050 19:54 766.4 136.2 8.7 1074.6

08Au92050 20:00 752.5 103,7 8.7 1058.9

08Au92050 20:06 739.0 161.1 4.7 1043.3

08Au92050 2Q:12 725.7 158.6 8.6 1028.0

08Au92050 20:18 713.1 156.1 8.6 1012.8

08Au92050 20:24 700.5 153.7 8.5 997.9

08Au92050 20:30 688.1 151.2 8.5 e83.2

08Aug2050 20:36 676.0 148.8 8.4 968.7

08Aus2050 20:42 664.2 140.4 8.4 954.4

08Aug2050 2O:48 653.3 144.0 8.4 940.3

08Aug2050 20:54 642.9 141.7 8.3 926.5

08Aug2050 21:00 632.6 139.3 8.3 912.9
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Date Time lnflow

{cFs)
Storage
(AGFr)

Elevation

{rr)
Outflow
(cFs)

08Au92050 2t:06 622.5 137.0 8-2 89s.S

08Aug205g 21:12 612.0 '434.7 8_2 886.5

08Ar.92050 21:18 603.2 132.5 8.2 873.6

08Aug20$0 21:24 594.1 130.3 8.1 860.9

08Au92050 21:30 585.2 128.1 8.1 848.6

0sAu92050 21:36 576.7 125.9 8.1 336.4

084u92050 21:42 568.4 123.8 8.0 tr24.5

08Au92050 21;48 560.2 121.7 8.0 811.0

08Aug2050 21:54 552.3 119.7 7.9 795.1

08Aug2050 22:OA 54H'.8 117.7 7.9 779.9

08Au92050 22:06 537.8 115.8 7.8 765.2

08Aug2050 22:12 531.6 113.9 7.8 751.1

08Au92050 22:18 525.8 11?.1 7.8 737.7

084u92050 ?2:24 520"1 110.4 7.7 724.4

08Aug2050 22j'3A 514.5 108.8 7.7 712.4

0BAug2050 22:38 509.0 107.1 7.6 700.5

08Aug2050 22:42 503.9 105.0 7.6 689.0

08Au920fl) 22:48 499.2 104.1 7.6 s78.0

08Au92050 22:54 494.9 't02.6 7.5 667.5

08Au92050 23:00 491.2 101.2 7.5 657.4

084us2050 23:06 487.8 99.9 7.5 647.8

08Aug2050 23:12 484.6 98.6 7.4 638.5

08Aug20$0 23:18 481.6 97.3 7.4 629.7

08Aug2050 23:24 478.7 96.1 7.4 821.2

08Aug2050 23:30 475.9 95.0 7.3 613.1

08Aug2050 23:36 473.1 93.9 7.3 605.3

084us2050 23:42 470.3 s2.8 7.9 597.9

08Au92050 23:48 467.6 91.8 7.3 590.7

08Aug2050 23:54 465.0 90.8 7.2 533.9

09Aug2050 00:00 462.6 89.8 7.2 577.3

09Aug2050 00:06 ffio,2 88.9 7.2 570.9

Page I
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Date Time Inflow
(cFS)

Storage

tAC-FT)

Elevalion
(FT)

Outflow
(cFS)

09Aus2050 00:12 457.5 88.0 7,2 564.8

09Aus2050 00:18 454.2 87.1 7,1 554.9

09Au92050 Q0:74 450.3 86.2 7.1 553.1

09Aug2050 00:30 445.5 85.4 7.1 547.4

09Aug2050 00:36 439.6 34.5 7.1 541.8

09Aus2050 00:42 432.5 83.7 7,1 536.2

09Au92050 00:48 423.9 82.8 7.0 530.4

09Aug20$0 00:54 414.3 81.9 7.0 524.5

09Au92350 01:00 403.3 81.0 7.0 518.4

09Au92050 01:06 392.3 80.0 7.4 51',1.2

09Au92050 O1:.12 379.9 79,9 6.9 503.8

99Au92050 01:18 366.7 78.0 6.9 49s.0

09Au92050 at24 352.8 76.9 6.9 488.0

09Aug2050 01:30 337.9 75.7 6.9 479.6

09Au92050 01:36 322.3 74.5 6.8 470.9

09Auq2050 at42 306.1 73.3 3.8 481.8

09Aug2050 01:48 289-6 72.9 0.8 452.4

09Au92050 0'!:54 273.1 73.5 6.7 442.7

09Au92050 02:00 256.7 69.2 6.7 432.6

09Au92050 02:06 240.4 67.7 6.6 422.3

09Au92050 02:12 224.4 66.2 6.6 411.8

09Aus2050 02:18 208.7 64.6 6.5 401.1

09Aus2050 A2:24 193.5 63.0 6.5 390.2

09Aug2050 02:30 '178.8 s1.3 6.5 379,2

09Au92050 02:36 '164.8 59.7 6.4 368.2

09Au92050 02:42 151.4 58.0 6.4 357.1

09Aug2050 02:48 138.8 56.3 6.3 346.1

09Au92950 02:54 126.9 54.6 6.3 335.1

094ug2050 03:00 115.8 52.4 6.2 324.3

09Au92350 03:06 105.6 51.1 6.2 313.6

09Au92050 03:12 96.2 49.4 6.1 303.0
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Date Time Inflow
(cFs)

Storage
(AC-Fr)

Elevation

{FT)

Outflow

{cFs}
09Aug2050 03:18 87.7 47.7 6.1 N2.7

094u92050 03:24 79.9 46.0 6.0 282.6

09Au92050 03:30 72.9 44.4 0.0 n2.o
09Au92050 03:3S 60.5 42.7 5.9 259.5

09Aug20S0 O3:42 60.8 41.2 5.9 247.8

09Aug20S0 03:48 s5.6 39.7 5.8 236.3

09Aus2050 03:54 50.8 38.2 5.8 225.8

09Aug2050 0ll:00 &.4 36.8 5.7 215.4

09Aug2050 0*06 42.4 35.4 5.7 205.7

09Aug2050 A4:,12 38.8 x4.1 5.6 196.5

094u92050 04:18 35.5 32.8 5.6 187.7

09Aus2050 O4:24 32.4 31.5 5.5 179.4

094us2050 04:30 29.6 30.4 5.5 17't.5

09Aug2050 04:36 27.1 29.2 5.4 164.0

09Aug2050 04:42 24.7 28.1 5.4 't56.9

09Au92050 04:48 22.6 27.9 5.4 150.2

09Aug2050 04:54 20.6 26.0 5.3 143.8

09Au92050 05:00 18.8 25.O 5.3 137.7

094u92050 05:06 17.2 24.0 e.2 131.9

09Aug2050 05:12 18.7 23.1 5.2 '128.4

09Aug2053 05:18 14.3 22.2 5.2 121.1

094us2050 A5:24 13.1 21.3 5.1 116.1

09Au92050 05:30 11.9 29.5 5.1 111.4

09Au92050 05:38 10.9 19.7 5.1 106.9

09Aug20$0 05:42 10.0 18.s 5.1 102.6

0gAugE050 05:48 9.1 18.1 5.0 98.0

094u92050 05:54 8.3 17.4 5.0 94.6

09Au92050 06:00 7.6 16.7 5.0 49.0

094u92050 06:06 6.9 18.1 4.9 83.7

09Aq2050 O6:12 6.3 15.5 4.9 78.9

09Au92050 06:18 5.8 14.9 4.9 74.4

.r.*o*n'%ro

t/0y I a l//ln

QFcr,,lao
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Date Time lnflow
(cFs)

Storage
(AC-Fr)

Elevation

{FT)

Outflow
(cFS)

094ug2050 O6:24 5.3 14.3 4.8 70.2

09Aug2050 06:30 4.8 13.8 4.8 66.4

09Au92050 06:36 4.4 13.3 4.8 62.8

09Au92050 O6:42 4.4 12.8 4.7 59.4

09Au92050 06:48 3.6 12.4 4.7 56.3

09Aug2050 06:54 3.3 12.4 4.7 53.4

09Au92050 07:00 3.0 1't.6 4.7 50.7

09Au92050 !7:00 2.7 11.2 4.6 48.2

09Au92050 07:12 2.4 10.8 4.6 45.8

09Au92050 07:18 2.2 10.5 4.6 43.5

09Aug2050 07:24 2.0 10.1 4.6 41.5

09Au92050 07:30 1.8 9.8 4.6 39.5

09Aug2050 07:36 1.6 9.5 4.5 37.7

09Au92050 A7:42 1.4 9.2 4.5 35.9

094ug2050 A7:48 1.3 8.9 4.5 34.3

09Aug2050 07:54 1.1 8.7 4.5 32.7

09Au92050 08:00 1.0 8,4 4.5 31.3

09Aug2050 08:06 0.9 8.2 4.5 29.9

!9Aug2050 08:12 0.8 7.9 4.5 28.6

09Au92050 08:18 4.7 7.7 4.4 27.4

094ug2050 O8:24 0.6 7.5 4.4 26.3

09Au92050 08:30 0.5 7.3 4.4 25.2

09Aug2050 08:36 0.5 7.1 4.4 24.1

09Aug2050 08:42 0,4 6"9 4.4 23^',1

09Au92050 08:48 0,4 6.7 4.4 22.2

09Au92050 08:54 0.3 6.5 4.4 21.3

09Aug2050 09:00 0.3 6.4 4.4 20.5

09Au92050 09:06 0.2 6.2 4.4 19.7

09Au92050 09:12 o.2 6.0 4.3 18.9

09Au92050 09:18 0.2 5.9 4.3 18.2

09Au92050 O9.24 0.1 5.7 4.3 17.5
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Date I tme lnflsw
(cFs)

$torage

{ACfT}
Elevation
(FT}

Outflow
(cFs)

09Aug?050 09:30 0.1 5.6 4.3 16.9

09Au92050 09:36 0.1 5.5 4.3 16.3

09Au92050 O9:42 0.1 5.3 4.3 15.7

09Au92050 09:48 0.0 5.2 4.3 15.1

09Au92050 09:54 0.0 5.1 4.3 14.6

094ug2050 10:00 0,0 5.0 4.3 14.1

09Aug2050 10:06 0.0 4.8 4.3 13.6

09Aug2050 10:12 0.0 4.7 4.3 13.1

09Aug2050 10:1E 0.0 4.6 4.3 12.7

09Au92050 1A:24 0.0 4.5 4.3 12.3

09Au92050 10:30 0.0 4.4 4.3 11.9

094u92050 10:36 0.0 4.3 4.2 11.5

09Aug2050 1A:42 0.0 4.2 4.2 11.'l

09Aus2050 10:48 0.0 4.1 4.2 10.7

09Au92050 10:54 0.0 4.1 4.2 10.4

09Au92050 11:00 0.0 4.9 4.2 10.1

09AugPO50 11:06 0.0 3.9 4.2 9.8

094u92050 11:12 0.0 3.8 4.2 9.5

09Au92050 11:'18 0.0 3.7 4.2 9.2

09Au92050 11:24 0.0 3.7 4.2 8.9

09Aug?050 11:30 0.0 3"€ 4.2 8.6

09Aug2050 11:36 0,0 3.5 4.2 8.4

09Aug2050 11:42 0.0 3.4 4.2 8.1

09Aug2050 11:& 0.0 3.4 4.2 7.9

09Aug2050 11:54 0.0 3.3 4.2 7.7

09Aug2050 12:00 0.0 3.2 4.2 7.5

09Au92050 12:06 0.0 3.2 4.2 7.3

09Au92050 12:.12 0.0 3.1 4.2 7.1

09Aug2050 12:'l8l 0.0 3.1 4.2 8.9

09Aug20$0 12:24 0.0 3.0 4.2 6.7

09Aug2050 12:30 0.0 3.0 4.2 6.5

12

,*,
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Date Time lnflow
(cFS)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(cFs)

09Au92050 12:36 0.0 2.9 4.2 s.3

09Au92050 1?:42 0.0 2.9 4.2 6.2

09Aus2050 12:48 0.0 2.8 4.2 6.0

09Au92050 12:54 0.0 2,8 4.2 5.8

09Au92050 t3:00 0.0 2.7 4.2 5.7

094ug2050 13:06 0.0 2.7 4.2 5.5

09Au92050 13:12 0.0 2.6 4.2 5.4

09Au92050 13:18 0.0 2.6 4.1 5.3

09Au92050 13:24 0.0 2.5 4.1 5.1

09Au92050 13:30 0.0 2.5 4.1 5.0

09Au92050 '13:30 0.0 2.4 4.1 4.9

09Aug2050 13:42 0.0 2.4 4.1 4.8

09Aug2050 13:48 0.0 2.4 4.1 4.6

09Auq2050 13:54 0.0 2.3 4.1 4.5

094u92050 14:00 0.0 2.3 4.1 4_4

09Aug2050 14:06 0.0 2.3 4.1 4.3

09Au92050 14:,12 0.0 2.2 4.1 4.2

09Aug2050 14:18 0.0 2.2 4.1 4.1

09Aus2050 14:24 0.0 2.2 4.1 4.0

09Aug2050 14:30 0_0 2.1 4.1 3.9

09Aug2050 14:36 0.0 2.1 4.1 3.8

09Au92050 14:'42 0.0 2,1 4,1 3.8

09Aus2050 14:48 0.0 2.0 4.1 3.7

09Aug2350 14:54 0.0 2.0 4,1 3.6

09Au92050 15:00 0.0 2.0 4,1 3.5

09Au92050 15:06 0.0 1.9 4.1 3.4

09Au92050 15:12 0.0 1.9 4.1 3.4

09Au92050 15:18 0.0 1.9 4.1 3.3

09Aug2050 15',24 0.0 1.9 4.1 3.2

09Au92050 15:30 0.0 1.8 4.4 3.2

09Aug2050 15:36 0.0 1.8 4.1 3.1
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Projectr CranstonHMS

Simulaflon Run: 100-yr (24hr) No Fail Reseryoit: Granston Mill Pond

Start of Run: 08Au92050, 00:00

End of Run: 10Au92050,00:00

Compute Time: 24Jun2010, 14:2045

Basin Model:

Meteorologic Model:

Control Specifications:

No Failure

100-YR (24 hr)

24hr (48 total/6 min incr)

Volume Units: lN

-Conputed Results-

Peak lnflorv:
Peak Outflow:
Total lnflor:
TotalOutflow:

5e73.0 (CFS)

4877.8 (CFS)

5.74 (rN)

s.74 (rN)

Date/Time of Peak Inflow :

Date/Tlme of Peak Outflow:
Peak Storage :

Peak Elevatlon :

08Au92050,14:00
0EAu92050, 14:48

637.8 (AC-FT)

14.8 (Fr)

;$rt-""""' 
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Projecil CranstonHM$
$imulation Run: 100-yr (24hr) No Fail Reservoir: Cranston Mill Pond

Start of Run: 08Au92050, 00:00 Basin Model: No Failure
End of Run: 104u92050, 00:00 Meteonologic Model: 100-YR {2ahr)
Compute Time: 2ilun2010,14:2A:45 Contnol $pecifications:24hr (48 total/6 min

Nov s 0 20t0

Date Time Inflow
(cFs)

Storage

{AC-FT}

Elevation
(FT}

Outflow

{cFs)
084ug2050 00:00 0.0 190.0 9,1 0.0

0SAus2050 00:06 0.0 190.0 9.1 0.0

084us2050 00:12 0.0 1s0.0 9.1 0.0

08Aus2050 00:18 0.0 190.0 9.1 0.0

08Aus2050 $0:24 0.0 190.0 9.1 0.0

08Au92050 00:30 0.0 190.0 9.1 0.0

08Aug2050 00:36 0.0 1s0.0 9.1 0.0

08Aug2050 00:42 0.0 190.0 9.1 0.0

08Aug2050 00:48 0.0 190.0 9.1 0.0

084ug2050 00:54 0.0 190.0 9.1 0.0

08Aug2050 01:00 0.0 190.0 9.1 0.0

08Aug2050 01:06 0.0 190.0 9.1 0.0

08Aug2050 0'l:12 0.0 190.0 9.1 0.0

08Au92050 01:13 0.0 190.0 9.1 0.0

08Au92050 O1:24 0.0 190.0 9.1 0.0

08Au92050 01:30 0.0 190.0 9.1 0.0

084ug2050 01:36 0.0 190.0 s.1 0.0

08Aus2050 01:42 0.0 1s0.0 9.1 0.0

08Au12050 0t:48 0.0 190.0 s.1 0.0

084u92050 01:54 0.0 190.0 9.1 0.0

08Aus2050 02:00 0.0 190.0 9"1 0.0

08Aug2050 02:06 0.0 190.0 9.1 0.0

084u92050 O2:12 0.0 190.0 9.1 0.0

084ug2050 02:18 0.0 190.0 9.1 0.0

08Aug2050 O2:24 0.0 190.0 9.1 0.0

Pagie 1
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Date Time Inflow
(cFS)

Storage
(AC-rr)

Elevation

{FT)

Outflow
(cFs)

08Au92050 02:30 0.0 190.0 9.1 0.0

08Au92050 02:36 0.0 190.0 9.1 0.0

08Au92050 02:.42 0,0 190.0 9.1 0.0

08Aug2050 02:48 0.0 190.0 9.1 0.0

08Aug2050 02:54 0.0 190.0 9.1 0.0

08Au92050 03:00 0.0 190.0 9.1 0.0

08Au92050 03:06 0.0 190.0 9.1 0.0

08Aug2950 03:12 0.0 190.0 9.1 0.0

08Aug205! 03:18 0.0 1s0.0 9.1 0.0

08Aug2950 A3:24 0.0 190.0 9.1 0.0

08Au92050 03:30 0.0 't90.0 9.1 0.0

08Au92050 03:36 0.0 190.0 9.1 0.0

084u92050 03:42 0.0 190.0 9.1 0.0

08Aug2050 03:48 0.0 190.0 9.1 0,0

08Auq205! 03:54 0.0 190.0 9.1 0.0

08Au92050 04:00 0.0 190.0 9.1 0.0

08Aug2050 04:06 0.0 190.0 9.1 0.0

08Aug2050 94:12 0.0 190.0 9.1 0.0

08Au92050 04:18 0.0 190.0 9.1 0.0

084u92050 A4:24 0.0 190.0 9.1 0.0

08Au92050 04:30 0.0 190.0 9.1 0.0

08Aug2050 04:36 0.0 190.0 9.1 0.0

08Aug2050 04242 0.0 190.0 9.1 0.0

08Aug2050 04:48 0.0 190.0 9.1 0.0

08Aug2050 04:54 0.0 190.0 9.1 0.0

08Aug2350 05:00 0.0 190.0 9.1 0.0

08Au92050 05:06 0.0 190.0 9.1 0.0

08Au92050 05:12 0.0 190.0 9.1 0.0

08Au92050 05:18 0.0 190.0 9.1 0.0

08Au92050 A5:24 0.0 190.0 9.1 0.0

08Au92!50 05:30 0.0 190.0 0.1 0.0
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Date Time lnflow

{cFs}
$torage
(AC-FT)

Elevation

{Fr}
Outflow
(cFs)

08Au92050 05:36 0.0 190.0 9.1 0.0

08Aus2050 05:42 0.0 190.0 9.1 0.0

08Au92050 05:48 0.0 190.0 9.1 0,0

08Au92050 05:54 0.0 190.0 9.1 0.0

0BAug2050 06:00 0.0 190.0 9.1 0,0

08Au92050 06:06 0.0 190.0 9.1 CI.3

08Au92050 06:12 0.0 190.0 9.1 0.0

08Aus2050 06:lS 0.0 190.0 9.1 0.0

08Aug2050 06:24 0.0 190.0 9.1 0,0

08Aug2050 06:30 0.0 190.0 9.2 0.0

08Au92050 0S:36 0.0 190.0 9.2 0,0

08Au92050 06:42 0.1 1s0.0 9.2 0.0

08Au92050 06:48 4.2 190.0 9.2 0.0

084u92050 06:54 0.3 190.0 9.2 0.0

08Aug2050 07:00 0.6 190.0 9.2 0.0

084ug2050 07:06 0.9 190.0 9.2 0.0

084us2050 07:12 1.4 190.0 9.2 0.0

08Aug2050 07:18 2.1 190.0 9.2 0.0

08Aug2050 07:,24 3.0 190,1 9.2 0.0

08Au92050 07:30 4.1 190.1 s.2 0.0

084ug2050 07:36 5.4 190.1 9.2 0.1

08Au92050 A7:42 7.0 190.2 9.2 0.1

08Au92050 07:48 8.9 190.2 9.2 0.1

08Au92050 07:54 11.0 190.3 9.2 0.2

08Aug2050 03:00 13.4 190.4 9.2 0.3

084ug2050 08:0S 16.1 190.5 9.2 0.5

08Aug2050 08:12 19.0 190.7 9.2 0.7

08Aug2050 08:18 22.3 190.8 9.2 1.0

08Aus2050 08:24 25.8 191.0 9.2 1.3

08Au92050 08:30 29.7 191.2 9.2 1.7

084ug2050 08:36 33.9 191.S 9.2 2.3
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Dale Time lnflow

{cFS)

Storage
(AC-Fr)

Elevation
(FT)

Outflow
(cFs)

08Au92050 08:42 38.5 191.8 9.2 2.9

084us2050 08:48 43.6 192.1 9.2 3.7

08Aus2050 08:54 48.9 192.4 9.2 4.7

08Au92050 09:00 54.7 192.8 9.2 5.9

08Aug2050 09:06 60.9 193.2 9.2 7.2

08Au92050 09:12 67.5 193.7 9.2 8.8

08Au92050 09:18 74.6 194.2 9.3 10.7

08Aus2050 O9:24 82.2 194.8 9.3 12.9

08Au92050 09:30 90.3 195.4 9.3 15.4

08Au92050 09:36 99.0 196.0 9.3 fi.2
08Au92050 O9:42 108.1 196.7 9.3 21.5

08Au92050 09:48 1'.17.8 197.4 9.3 25.1

08Au92050 09:54 128.0 198.2 9.3 29.3

08Aus2050 10:00 138.6 199.1 9.4 33.9

09Aug2050 10:06 149.8 200.0 9.4 39.0

08Au92953 10:'12 161.6 200.9 9.4 44.6

08Aug2050 10:18 174.4 201.9 9.4 50.9

08Au92050 10:24 187.2 202.9 9.5 57.7

08Au92050 10:30 201.2 204.O 9,5 65.2

08Aus2050 10:36 216,0 205.2 9,5 73.4

08Au92050 1A:42 231.8 206.4 9.5 82.3

08Aug2050 10:48 248.7 207.7 9.6 92.0

08Aug20S0 1O;54 266.8 2A9.0 9.6 192.6

08Au92050 11:00 286.4 210.4 9.0 114.0

08Aus2050 11:06 307.6 2'11.8 9.7 126.5

08Au92050 11:12 330.7 213.4 9.7 140.1

08Au92050 'l'l:13 353.2 215.0 9.8 154.9

08Au92050 11:24 384.4 21A.7 9.8 171.1

084u92050 11:30 4,5.7 218.5 9.8 188.9

08Auc205S 11:36 451.6 220.5 9.9 208.5

08Aug2050 11:42 496"5 222.4 9.9 230.5
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Date Time Inflow
(cFs)

Storage

{AC-FT}

Elevation
(FT}

Outflow
(cFs)

084ug2050 11:48 558.0 224.9 10.0 255.8

08Aus2050 11:54 651.7 227.7 10.0 277.1

08Aug2050 12:00 789.5 231.3 10.1 303.G

08Au92050 12:06 s70.5 235.9 10.2 939.2

08Aug2050 12:12 1199.4 241.8 10.3 367.1

08Au92050 12:18 1fi4.7 249.6 10.4 451.3

08Aug2050 '|.2:.24 1829.7 259.1 10.5 536.S

08Au92050 12#A 2222.5 279.9 10.7 e48.8

08Au92050 12:36 2629.2 285.0 10.9 790.9

08Au92050 12:42 3020.2 301.2 11.2 942.4

08Au92050 12:48 3388.5 319.2 11.4 1112.9

08Au92050 12:54 3738.3 338.6 11.7 1307.5

06Aug2050 13:00 407s.2 359.2 11.9 1524.8

08Aug2050 13:0S 4415.6 380.8 12.2 '1747.6

084u92050 '|'3t12 4742.4 403.2 12.4 1991.5

084u92050 13:18 5055.0 426.1 12.7 2257.8

08Au92050 13:24 5336.5 449.2 13.0 2S40.5

08Aug2050 13:30 5564.3 472.1 13.2 2844.1

084ug2050 13:36 5732.5 494.6 13.4 3066.2

084ug2050 13:42 s849.3 516.0 13.6 3326.3

084u92050 '13:48 5927.0 536.1 13.8 3575.8

08Aug2050 13:54 5970.0 554.8 14.0 3811.7

084us2050 '14:00 5973.0 571.7 14.2 &21.7
08Aug2050 14:06 5942,8 586.9 14.3 4213.4

08Aus2050 14:12 5881.0 600.3 14.5 4384.1

08Aug2050 14:18 5784.6 611.6 14.6 4531.5

08Aug20S0 14:24 5655.0 621.0 14.7 4653.6

08Au92050 14:30 5i198.5 628.2 14.7 4749.2

08Au92050 14:36 5321.7 633.4 14.8 4818.1

08Au92050 14:42 5127.9 636.6 14.8 4860.7

08Au92050 14:48 4916,5 637.8 't4.8 4877.6 -^r
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Date Time lnflow
(cFs)

Storage
(AC-Fr)

Elevation
(FT)

Outflow
(cFS)

08Auq2050 14:54 4689.1 637.2 14.8 4899.7

08Aus2050 15:00 4450.7 634.9 14.8 4838.3

084us2050 15:06 4211.1 630.9 14.8 4735.4

08Aug2050 15:12 3979.0 625.5 14.7 4713.6

08Au92050 15:18 3757.0 618.9 14.€ 4626.2

08AuE2050 15:24 3548.0 611.2 14.6 4526.2

08Au92050 15:30 3353.7 602.8 14.5 441G.7

084u92050 15:33 3174.8 593.8 14"4 4300.4

08Aug2050 15:42 3412.3 584.3 14.3 417s.7

08Au92050 15:48 2863.8 574.5 14.2 4056.8

08Aus2050 15:54 2725.3 564.6 14.1 3933.1

08Au92050 16:00 2594.8 554.6 14.0 3809.7

084us2050 16:06 2472.4 5M.6 13.9 3632.8

08Aug2050 16:12 2358.s 534.6 13.8 355s.8

08Aug2050 1$:18 2252.4 524.8 13.7 3433.8

08Au92050 1D:24 2153.4 515.1 't3.s 3314.4

08Aug2050 1€:30 2061.8 505.6 13,5 3198.8

084ug2050 16:36 1975.7 496.3 13.4 3087.2

08Au92050 16:42 1894.1 487.2 13.3 2979.7

08Au92050 16:46 1817 "1 474.4 13.3 2870.1

08Aug2050 16:54 17M.0 469.7 13.2 2776.6

08Aug2050 17:99 1675.1 461.3 13.1 2680.s

08Au92050 17:06 1611.0 453.1 13.0 2589.0

08Aus2050 17:12 1551.3 445.2 12.s 2490.5

08Au92050 17:18 1494.5 437.6 12.8 2396.5

08Aug2050 17:24 144',1.2 430.3 12.7 2307.7

08Aus2050 17:30 1391.6 423.? 12.7 2223.8

08Au92050 17:36 1344.9 416.5 12.6 2144.5

08Aus2050 17:42 1300.8 410.0 12.5 20s9.6

08Aug2050 17:48 1259.0 403.8 12.4 1998.7

08Au92050 17:14 1221.2 397.8 12.4 1931.6
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Date Time lnflonr
(cFs)

$torage
(AGFr)

Elevation

IFT)

Outflow
(cFs)

08Aug2050 '18:00 1184,8 392.'l 12.3 1868.3

08Aug2050 18:06 1150.3 386.5 12.2 1808.4

08Au92050 18:12 1117.8 381.2 12.2 1751.7

08Aug20$0 18:18 1087.5 376.0 12.1 1898.2

08Au92050 18:24 1058.8 371.1 12.1 1647.7

08Aug2050 18:30 1031.5 366.3 1t.0 1600,2

08Au92050 18:36 100s.8 361.7 12.O r5s1,5

08Aus2050 18:.42 9E1.6 357.3 11.9 1503.9

08Aug2050 18:48 958.8 353.0 11.8 1458.5

08Aug2050 18:54 937.0 349.0 11.8 u14.7
08Au92050 19:00 916.1 345.1 11.7 1375.0

08Au92050 19:06 896.6 341.4 11.7 1336.4

08Au92050 19:12 878.3 337.9 11.6 1299.7

08Au92050 19:18 860.5 334.4 11.6 1264.9

08Au92050 19:24 843.5 331.2 11.6 1231.7

08Aug2050 19:30 827.1 328.0 11.5 1200.2

08Aug2050 19:36 811.3 325.9 11.5 1170.1

03Aug2050 19:42 796.0 322.1 1',-.4 1141.4

08Aug2050 19:48 780.8 319.3 11.4 1r14.0
08Aug2050 19:54 766.4 316.6 11.4 1087.7

08Au92050 20:00 752.5 314.0 11.3 1062.6

08Au92050 20:06 739.0 311.5 11.3 1038.5

08Au92050 20:12 725.7 309.0 11.3 1015.4

08Au92050 20:18 713.1 306.7 11.2 s93.3

08Au92050 2Ot24 700.5 304.4 11.2 972.0

08Au92050 20:30 688.1 342.2 11.2 g5't.5

08Au92050 20:36 676.0 300.0 11"1 931.7

08Aug2050 2O:42 ffi4.2 297.9 11.1 912.7

084ug2050 29:48 653.3 295.9 11.1 894.3

08Aug2050 20:54 642.9 294.0 11.1 876.6

08Aug2050 21:OO 632.6 292.1 11.0 859.5
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Date Time Inflow
(cFs)

Storage
(AC-FT)

Elevation
(FT)

Outflow

{cF$}

08Aug2050 21:96 622.5 294.2 11.0 8/t3.0

08Aug2050 21:12 612.6 288.4 11.0 82S.5

08Au92050 21:18 603.2 286.7 11.0 808.3

08Aus2050 21:24 594.1 285.0 10.9 790.9

084us2050 21:30 585.2 283.4 10.9 774.4

08Au92050 21:36 576.7 281.3 10.9 758.6

08Aug2050 21:42 568.4 28A.4 10.9 743.5

08Aug2050 2l:48 560.2 279.4 10.8 729.O

03Aug2050 21:54 552.3 277.6 10.8 715.2

08Aug2050 22:OO 544.8 276.3 10.8 701.9

08Au92050 22:Ots 537.8 275.0 10.8 689.2

08Au92050 22:12 531.6 273.8 10.8 677.0

08Au92050 22:18 525.8 272.6 10.7 665.4

08Aug2050 22:24 520.1 271.5 10.7 654.3

08Aus2050 22:30 514.5 270.4 19.7 643.7

08Aug2050 22:36 509.0 269.4 10.7 s33.6

08Aug2050 22:42 503.9 268.3 10.7 923.8

08Au92050 22:48 499.2 267.4 10.7 614.5

08Au92050 22:54 494,9 266.4 10.6 005.6

08Aug2050 23:00 491.2 265.5 10.6 597.1

08Au92050 23:06 487.8 244.7 10.s 589.0

08Au92050 23:'12 484.6 263.9 10.6 581.3

08Au92050 23:18 481.6 263.1 10.6 574.0

08Au92050 23''24 478.7 262.3 10"6 567.0

08Au92050 23:30 475.9 261.6 10.6 560.3

08Aug2050 23:36 473.1 260.9 10.6 554.3

08Au92050 23:42 47A.3 260.3 10.6 548.0

08Au92050 23:48 447.8 259.7 10,5 542.2

08Aug2053 23:54 465.0 259.1 10.5 536.6

09Au92950 00:00 462.6 258.s 10.5 531.3

09Aug2050 00:06 460.2 257.9 10.5 526.3
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Date Time Inflow
(cFs)

$torage

{AC-FT)

Elevation
(Fr)

Outflow
(cFs)

09Au92050 A0:12 457.5 257.4 10.5 521.4

09Au92050 00r{8 454.2 258.9 10.5 516.7

094u92050 00:24 450.3 25e.4 10.5 512.0

09Au92050 00;30 445.5 255.8 10.5 507.4

09Au92050 00:36 439.6 255.3 10.5 502.8

094u92050 00:42 432.5 254.8 10.5 498.0

09Au92050 00:48 423.9 254.2 10.5 493.1

09Au92050 00:54 414.3 253.6 10.4 487.8

09Au92050 01:00 403.8 253.0 10.4 482.3

09Aug2050 01:06 992.3 252.3 10.4 476.4

09Au92050 01:12 e79.9 251.6 10.4 470.1

09Au92050 01:18 366.7 250.9 10.4 403.3

09Au92050 01:24 352.8 250.0 10.4 456.1

09Au92050 0'l:30 337.9 249.1 10.4 448.5

094u92050 01:36 922.? 248.2 10.4 449.4

09Aug2050 01:42 306.1 247.2 10,3 431.8

094u92050 01:48 289.6 248.1 10.3 422.7

09Au92050 01:54 273.1 245.O 10.3 413.2

094u92050 02:00 256.7 24?.8 10.3 403.3

094ug2050 02:06 2&.4 242,6 10.3 393.1

09Aug2050 02:12 224.4 241.3 10.3 382.5

09Aug2050 O2:18 208.7 240.O 10,2 371.7

09Aug2050 O2:24 193.5 238.6 10,2 3S0.7

09Aug2050 O2:30 178.8 237,2 19.2 349.6

09Aug2050 02:36 164.9 235.8 10.2 338.4

09Au92050 O2:42 1t1.4 234.3 10.1 327,1

09Au92050 02:48 138.8 232.9 10"1 315.9

09Aug2050 O2:54 126.9 231,4 10.1 304.7

09Aug2050 03:00 115.8 229.9 10.1 293.6

09Au92050 03:06 105.0 n8.5 10.1 282.7

09Au92050 Q3:'12 s6.2 227.O 10.0 27?,.O
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Date Time Inflow
(cFs)

Storage
(AC-Fr)

Elevation
(FT)

Outflow
(cFS)

09Au92050 03:18 87.7 225.6 10.0 2A1.5

09Au92050 03',24 79.9 224.2 10.0 247.6

09Au92050 03:30 72.9 222.8 9.9 233.0

09Auq2050 03:36 66.5 221.5 9.9 219.4

09Aus2050 03:42 60.8 224.3 9.9 206.6

09Au92050 03:48 55.6 219.1 9.9 194,7

09Aug2050 03:54 50.8 218.0 9.8 183.5

09Au92050 04:00 46.4 216.9 9.8 173.1

09Au92050 04:06 42.4 215.9 9.8 163.3

09Au92050 44t12 36.8 214.9 9.8 154.1

09Aug2050 04:18 35,5 214,0 9.7 145.6

09Au92050 O4:24 32.4 213.1 9.7 137.S

09Au92050 04:30 29.6 212.2 9.7 130.0

09Aug2050 04:36 27.1 211.4 9.7 123.O

09Au92050 04:,42 24.7 210.6 9.6 116.4

09Au92050 04:48 22.6 209,9 9,6 110.2

09Au92050 04:54 20,6 209.2 9.6 104.3

09Aug2050 05:08 18.8 208.5 9.6 98.9

09Au92050 05:06 17.2 247.9 9.6 93.7

09Au92050 05:12 15.7 207.3 9.6 88.9

09Au92050 05:18 14.3 206.7 9.6 84.4

09Au92050 05',24 13.1 246.1 9.5 80.1

094ug2050 05:30 11.9 205.6 9.5 70.1

09Au92050 05:36 10.9 205.0 9.5 72.3

09Au92050 05:42 13.0 204.5 9.5 68.8

09Au92050 05:48 9.'l 204.1 9.5 65.4

09Au92050 05:54 8.3 203.6 9.5 82,3

09Aug2050 06:00 7.6 203.2 9.5 59.3

09Au92050 06:06 6.9 202.4 9.5 56.5

09Aug2050 06:12 6.3 202.4 9.4 53.3

094ug2050 06:18 5.8 202.0 9.4 51.3
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Date Time Inflow
(cFS)

Storage
(AGFT)

Elevation
(FT)

Outflow
(cFs)

09Au92050 06:24 5.3 201.6 9.4 49.0

09Au92050 06:30 4.8 201.2 9.4 46.8

09Au92050 06:36 4.4 200,9 9.4 M.7
09Au92050 06:42 4.0 200.6 9.4 42.7

09Au92050 06:48 3.6 200.3 9.4 40.8

094u92050 06:54 3.3 200.0 9.4 39.0

09Au92050 07:00 3.0 1s9.7 9.4 37.3

094u92050 07:06 2.7 'tgg.4 9.4 35.7

094us2050 Q7:12 2.4 199.1 9.4 *.2
09Aug2050 07:18 2.2 198.9 9.4 32.8

094ug2050 OT:24 2.O 198.6 9.4 31.4

00Aug2050 07:30 1.8 '198.4 9.4 30.1

09Aug20S0 07:36 1.6 198.2 9.3 28.9

09Aug?050 O7:42 1.4 197.9 9.3 27.7

09Aug20S0 07:48 1.3 197.7 9.3 26.6

09Au92050 07:54 1.1 197.5 9.3 25.5

09Au92050 08:00 1.0 197.3 s.3 24.5

09Au92050 08:06 0.9 197.1 9.3 23.6

09Aug2050 08:12 0.8 196.9 9.3 22.7

09Aug2050 08:18 0.7 196.8 9.3 21.8
09Au92050 08:24 0.6 196.6 9.3 21.O

09Au92050 08:30 0.5 196.4 9.3 20.2

09Au92050 08:36 0.5 196.3 9.3 19.5

09Au92050 08:42 0.4 196.1 9.3 18.7

09Au92050 08:48 0.4 196.0 9.3 18.1

094u92050 0S:54 0.3 195.8 9.3 17.4

09Au92050 09:00 0.3 195.7 9.3 1S"8

09Au92050 09:06 0.2 195.5 9.3 19.2

09Au92050 09:12 0.2 195.4 9.3 15"6

09Aug2050 09:18 0.2 195.3 9.3 15.1

094ug2050 O9:24 0.1 195.2 9.3 14.6
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Date Time lnllow
(cFs)

Storage
(AC-Fr)

Elevation
(FT)

Outflow
(cFS)

09Au02050 09:30 0.1 195.1 9.3 14.1

09Aug2050 09:36 0.1 194.9 9,3 13,6

09Aug2050 09:42 0.1 194.8 9.3 13.2

09Au92050 09:48 0,0 194.7 9.3 12,7

09Au92050 09:54 0.0 194.6 9.3 12.3

09Au92050 10:00 0.0 194.5 9,3 11.9

09Aug2050 '10:06 0.0 194.4 9.3 11.5

09Auq2050 1Q:12 0.0 194.3 9.3 11.2

09Aus2050 10:18 0.0 194.2 9.3 10.8

09Aug2050 1O.24 0.0 194.1 9.3 10.5

09Aug2050 10:30 0.0 194.1 9.2 10.2

09Au92050 10:3S 0.0 194.0 9.2 9.9

094u92050 1O:42 0.0 193.9 9.2 9.6

094u92050 10:48 0.0 193.8 e.2 9.3

09Au92050 10:54 0.0 193.7 9.2 9.0

094us2050 11:00 0.0 193.7 9.2 8.7

09Aug2050 11:06 0.0 193.6 9.2 8.5

09Aus2050 11:12 0.0 193.5 9.2 8.2

09Au92050 't1:18 0.0 193.5 9,2 8.0

09Au92050 11:24 0.0 193.4 s.2 7.8

09Aus2050 11:30 0.0 193.3 9.2 7.6

09Au92050 11:36 0.0 193.3 9.2 7.4

09Au92050 11:42 0.0 193.2 9.2 7.2

09Au92050 11:48 0.0 193.2 9.2 7.9

09Aug2050 11:54 0.3 193.1 9.2 6.8

09AuE2050 12:00 0.0 193.0 9.2 6.6

09Aus2050 12:06 0.0 193.0 9.2 6.4

09Au92050 12:12 0.0 192.9 9.2 6.3

09Au92050 12:18 0.0 192.9 9.2 6.1

09Aug2050 12',24 3.0 192.8 9.2 5.9

09Aus2050 12:30 0.0 192,8 9.2 5.0
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Date Time Inflow
(cFs)

$torage
(AC-FT)

Elevation

IFT}

Outflow

{cFs}
09Au92050 12:36 0.0 192.7 9.2 5.6

09Au92050 12:42 0.0 'r92.7 9.2 5.5

09Aus2050 12:48 0.0 192.7 9.2 5.4

09Aug2050 12:54 0.0 192.6 9.2 5.2

09Au92050 13:00 0.0 192.6 9.2 5.1

09Au92050 13:06 0.0 192.5 9.2 5.0

09Au92050 13:12 0.0 192.5 9.2 4.9

09Au92050 13:18 0.0 192.4 9.2 4.7

09Au92050 13:24 0.0 192.4 9.2 4.6

09Au92050 13:30 0.0 192.4 9.2 4.5

094u92050 13:36 0.0 192.3 9.2 4.4

094us2050 13:42 0.0 192.3 9.2 4.3

09Aug2050 13:48 0.0 192.3 9.2 4.2

094u92050 13:54 0.0 192.2 9.2 4.1

09Au92050 14:00 0.0 192.2 9.2 4.0

09Au92050 14:06 0.0 192.2 9.2 3.9

094u92050 14:,12 0.0 192.1 9.2 3.8

094us2050 14:18 0.0 192.1 9.2 3.8

09Au92050 14:24 0.0 192.1 9.2 3.7

09Aus2050 14:30 0.0 192.0 9.2 3.6

094u92050 14:30 0.0 192.0 9.2 3.5

094u92050 14;42 0.0 192.A 9.2 3.4

09Au92050 14:48 0.0 191.9 9.2 3.4

09Au92050 14:54 0.0 191.9 9.2 3.3

09Au92050 15:00 0.0 191.9 9.2 3.2

09Au92050 15:06 0.0 191.9 9.2 3.2

09Au92050 15-12 0.0 1s1.8 9.2 3.1

09Au92050 't5:tB 0.0 191.8 9.2 3.0

09Aug2050 15:24 0.0 191.8 9.2 3.0

09Aug2050 1S:30 0.0 191.8 9.2 2.9

09Aug2050 15:30 0.0 191.7 9.2 2,9 -^nff

\
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Project: CranstonHMS
Simulatisn Run: 100-yr (12hr) No Fail Beservoir: Cranston Mill Pond

$tart of Run: 084u92050, 00:00 Basin Model:

End of Run: 09Au9235O, 00:00 Meteorologic Model:

ComputeTime: 24Jun2010,14:23:36 Csntrol$pecilications:

Volume Units: lH

Date/Time of Peak lnflow :

Dale/Tlme of Peak Outflow:
Peak Storage :

Peak Elevatlon :

No Failure
100-YR (12 hr)

12hr (24 toral)

08Au92050,08:00
08Au92050,08:54
585.4 (AC-FT)

14.3 (FT)

Corputed Results

Peak lnflorr':
Pesk Outflow:
Tolal Inflow:
Total Outflow:

5227.1 (CFS)

41s3.s (CFS)

4.37 (rN)

4.36 (tN)
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Project: CranstonHMS
Simulation Run: 100-yr (12hr) No Fail Reservoir: Cranston Mill Pond

Start of Run: 08Au92050, 00:00 Basin Model: No Failure
End of Run: 09Au92050, 00:00 Meteorologic Model: 100-YR (1:

Compute Time: 24Jun2010,14:23:36 Control Specifications: 12hr (:

Date Time Inflow
(cFS)

Storage
(AC-Fr)

Elevation
(FT)

Outflow
(cFS)

08Aus2050 00:00 0.0 190.0 9.1 0.0

08Aug2050 00:06 0.0 190.0 9.1 0.0

08Aug2050 00:12 0.0 '190.0 9.1 0.0

08Aug2050 00:18 0.0 190.0 9.1 0.0

08Aug2050 00:24 0.0 190.0 9.1 0.0

08Au92050 00:30 0.0 190.0 9.1 0.0

08Au92050 00:36 0.0 190.0 9.1 0.0

08Aug2050 00:42 0.0 190.0 9.1 0.0

08Aus2050 00:48 0.0 190.0 9.1 0.0

08Aus2050 00:54 0.0 190.0 9.1 0.0

08Aus2050 01:00 0.0 190.0 9.1 0.0

08Aug2050 01:06 0.0 190.0 9.1 0.0

08Au92050 01:12 0.0 190.0 9.1 0.0

08Au92050 01:18 0.0 190.0 9,1 0.0

08Au92050 01:24 0.0 190.0 9,1 0.0

08Aus2050 01:30 0.0 190.0 9.1 0.0

08Aus2050 01:36 0.0 190.0 9.1 0.0

08Aug2050 01:42 0.0 190.0 9.1 0.0

08Au92050 01:48 0.0 190.0 9.1 0.0

08Au92050 01:54 0.0 190.0 9.1 0.0

08Au92050 02:00 0.0 190,0 9.1 0.0

08Au92050 02:06 0.0 190.0 9.1 0.0

08Au92050 0212 0.0 190,0 9.1 0.0

08Au92050 O2:18 0.0 190.0 9.1 0.0

08Au92050 02:24 0.0 190.0 9.1 0.0
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Date Time Inflow
(cFs)

Storage
(AC-FT)

Elevation

{FT}

Outflow
(cFs)

08Au92050 02:30 0.0 190.0 9.1 0.0

08Au92050 02:36 0"0 190.0 9.1 0.0

08Aug2050 O2:42 0.0 190.0 9.1 0.0

08Au92050 O2:48 0.0 190.0 9.1 0.0

08Aug20S0 02:54 0.0 19?.0 9.1 0.0

08Au92050 03:00 0.0 190.0 9.1 0_0

08Aug2050 03:06 0.0 190.0 9.1 0.0

08Aug2050 93:12 0.0 190.s 9.1 0.0

08Au92050 93:18 0.0 190.0 9.1 0.0

084u92050 03',24 0.0 190.0 9.1 0,0

08Au92050 03:30 0.0 190.0 0.1 0.0

084u92050 03:36 c.3 190.0 9.1 0.0

08Aus2059 03:42 0.0 190.0 9.1 0.0

08Aug20S0 03:48 0.0 190.0 9.2 0.0

08Au92050 03:54 0.1 190.0 9.2 0.0

08Aug2050 04:00 0.2 190.0 9.2 0.0

084ug2050 04:06 0.5 190.0 9.2 0.9

03Aug2!50 O4:12 1.0 190.0 9.2 0.0

08Au92050 04:18 1.8 190.0 9.2 0.0

08Au92050 04:24 3.1 190.0 9.2 0.0

08Au92050 04:30 4.8 190.1 9.2 0.0

08Au92050 04:36 7.3 190.1 9.2 0.1

08Aug2050 04:,42 10.6 190.2 9.2 0.1

08Aug2050 04:48 14.8 190.3 9.2 0.2

08Au92050 04:54 20.2 199.4 9.2 4.4

08Aug2050 05:00 26.9 19!.6 9.2 0.6

084ug2050 05:06 35.3 190.9 9.2 1.0

08Aug2050 05:12 45.4 191,2 9.2 1.7

08Au92050 05:18 57.7 't9't.3 9.2 2.6

08Au92050 05:24 72.6 192.1 9.2 3.9

08Au92050 05:30 90.4 192.3 9.2 5.7

NOv s 0 20f0
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Date Time Inflow
(cFs)

Storage

{AC-FT)

Elevation
(FT}

Outflow
(cFs)

08Au92050 05:36 112.4 193.5 9.2 8.3

084u92050 05:42 142.0 194.5 9.3 11"9

08Au92050 05:48 185.9 195.7 9.3 17.1

08Au92050 05:54 258.5 197.4 9.3 25.0

08Au92050 06:00 371.2 199.8 9.4 37.8

08Aug2050 06:06 523.4 203.1 9.5 58.5

08Au92050 96:12 719.4 207.3 9.9 91.4

08Au92050 06:18 967.6 213.6 9.7 142.0

08Aug2050 06:24 1272.5 221.4 9.9 217.8

08Aug2050 06:30 1624.5 231.1 10.1 342.7

08Au92050 06:36 1993.0 243.2 10.3 398.2

08Au92050 06:42 2350.4 257.3 19.5 521.0

08Aug2050 06:48 2689.6 273.2 10.8 671.5

08Au92050 06:54 3013.8 290.5 11.0 845.9

08Aug2050 07:00 3331.5 309.1 11.3 1015.8

08Au92050 07:0€ 3S116.6 328.7 11.5 1207.0

08Au92050 O7:12 3953.1 349.3 11.8 1418.4

08Au92050 07:18 4253.7 370.5 12.1 1642.1

08Au92050 O7:24 4527.O 392.3 12.3 1870.8

08Aug2050 07:30 4763.4 414.2 12.6 2117.0

08Aug2050 07:36 4926.3 #]5.6 12.8 2972,2

08Aus2050 A7:42 5052.5 456.2 13.0 2623.0

08Au92050 07:48 514r1.9 475.7 13.2 2845.1

08Au92050 07:54 5203.1 494.9 13.4 3060.1

08Au92050 08:00 6227.1 511.0 13.6 3264.2

08Aug2050 08:06 5219.5 526.4 13.7 3453.9

08Au92050 O8:12 5183.8 540.1 13.9 362€.3

08Au92050 08:'tB 5116.3 552.1 14.0 3779.1

08Au92050 08:24 5017.8 562.2 14.1 3903.6

03Au92050 08:30 4893.9 570.5 14.2 4006.3

08Au92050 08:36 4750.3 570.9 14.2 4086.6
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Date Time lnflow
(cFs)

Storage
(AGFT)

Elevation
(FT)

Outflow
(cFs)

08Au92050 t8:.42 4590.5 581.5 14.3 4144.4

08Au92050 38:48 4413,9 584.3 14.3 4179.9

08Au92050 08:54 4221.O 585.4 14.3 4193.6

08Aug2050 09:00 4016.4 584.8 14.3 4186.2

08Au92050 09:06 3809.2 582.6 14.3 4159.0

08Au92050 09:12 3607.5 579.1 14,3 4114.3

03Aus205! 09:18 3414.1 574.4 14.2 4054.7

08Au92050 09:24 3230.9 568.6 14.2 3982.8

08Au92053 09:30 3060.0 562.0 14.1 3901.2

08Au92050 09:36 2902.7 554.8 14.O 3&12.2

08Au92050 09:42 2759.6 547.1 13.9 3714.9

08Au92050 09:48 282e.9 539.1 13.9 3613.0

084u92050 09:54 2506.5 530.9 13.8 3509.6

00Au92050 10:00 2390.8 622.5 13.7 3405.8

08Aus2050 10:06 2282.3 514.1 13.6 3302.2

08Aug2050 10:12 2181.1 505.7 13.5 3199.8

08Au92050 't0:18 2086.5 rtg7.3 13.4 3098.9

08Au92050 10:24 1998.3 489.0 13.4 3000.1

08Au92050 't!:30 1916.1 480.8 13.3 2903.7

08Au92050 10:36 1838.6 472.7 13.2 2810.1

08Au92050 1A:.42 1764.9 &4.7 13.1 2719.2

08Aug?350 10r48 1695.1 456.9 13.0 2631.1

08Aug2!50 10:54 1629.0 M9.3 13.0 2641.2

08Aug2050 11:00 1566.6 MI.8 12.9 2448.8

08Au92050 11:06 1508.8 434.7 12.8 2360.9

08Aug2050 11:12 1454.7 427.8 12.7 2277.4

06Au92050 11:18 1403.3 421.1 12.6 2197.9

08Au92050 11:24 1354.8 414.6 12.6 2122.4

08Au92953 11:30 1339.8 408.4 12.5 2050.6

08Au92050 11:36 1267.6 442.4 12.4 19e2,4

084ug2050 11:42 1227.6 390.6 12.4 1917.7

4
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Date Time lnflow
(cFs)

$torage
(AC-Fr)

Elevation
(rr)

Outflow
(cF$)

08Au92050 11:48 1190.3 391.0 12.3 1856.3

08Au92050 11:54 1155.5 385.5 12.2 1798.1

08Aug2050 1Z:QO 1122.8 380.3 12"2 1742.9

08Aug2050 12:06 1091^4 375.3 12,'t 1090.6

08Au92050 12:12 1061.1 370.4 12.1 1641.1

08Aus2050 12:18 1031.9 365.7 12.O 1594.5

08Aus2050 12:24 1003.4 361.1 11.9 1545.5

08Au92050 12:30 974.9 356.7 11.9 1498.0

08Au92050 12:36 946.1 352.5 11.8 1452.5

084u92050 12:42 916.6 348.4 11.8 1408.8

08Aug2050 12:48 886.5 344.3 11.7 1306.7

08Aug2050 1254 355.8 340.4 11.7 1325.9

08Au92050 13:00 824.4 336.6 11.6 1286.3

08Au92050 13:06 792.7 332.8 11.6 1247.8

084u92050 13:.12 760.7 329.0 11.5 1210.2

08Au92050 13:18 728.1 325.3 11.5 1173.3

08Aug2050 13l,24 694.8 321.7 11.4 1137.2

08Au92050 13:30 660.8 318.0 '11.4 1101.6

08Aug2050 13:36 626.4 314.4 11.3 1066.4

08Au92050 13:42 591.7 310.7 11.3 1031.7

084us2050 13:43 557.1 307.1 11.2 997.4

08Aug2050 13;54 522.9 303.5 11.2 963.4

08Aug2050 14:00 489.5 299.8 11.1 929.8

08Aug2050 14:06 45e.8 296.2 1 1.1 896.S

08Aug2050 14:12 425.0 292.6 11.0 863.9

08Aus2050 14:18 394.1 288.9 11"0 831.7

08Aug2050 14:24 3€4.3 235.3 10.9 794.3

08Au92050 14:30 335.8 284.8 10.9 757.9

08Aug2050 14:36 308.5 278.4 '10.8 722.7

08Au92050 14:.42 282.9 275.0 10.8 688.7

08Aug2050 '14:48 259.1 271.7 'rt.7 656.0
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Date Time lnflow
(cFs)

Storage
(AC-FT)

Elevatisn
(Fr)

Outflow
(cFs)

08Au92050 14:54 236.8 268.4 lg.7 624.5

08Au92050 15:00 2'18.1 265.3 10.6 594.3

08Au92050 15:06 196.9 262.2 10.6 565.4

08Au92050 15:12 179.4 259.2 10.5 537.6

08Aus2050 15:18 163.4 256.3 10.5 511.1

08Aus2050 15.,24 148.8 253.4 10.4 485.9

084u92050 15:30 135.6 250.7 10.4 461.8

08Au92050 15:36 123.5 248.0 10.4 {t8.9
08Au92050 15:42 '412.5 246.5 10.3 417.2

08Au92050 15:48 fi2.4 243.CI 10.3 396.6

08Au92050 15:54 93.2 240.6 10.2 377.0

084us2050 '16:00 84.7 238.3 10.2 358.4

08Au92050 16:06 76.9 236.1 10.2 340.8

08Aug2050 16:-'2 69.8 233.9 10.1 324.',1

08Aug2050 16:18 63.5 231.9 10.1 308.3

08Au92050 16:24 57.8 229.9 10.1 293.3

08Au92050 16:30 52.7 228.0 10.0 279.1

08Au92850 16:36 48.1 226.1 10.0 265.7

084u92050 16l.42 43.9 224.4 10.0 25A.2

08Aug2050 16:48 40.0 222.7 9.9 232.5

08Aug2050 16:54 36.4 221.2 9.9 216.3

08Aug2050 17:00 33.2 219.8 9.9 201.5

08Aug2050 17:06 30.3 218.4 9.8 188.0

08Au92050 17:12 27.8 217.2 9.8 175.6

08Au92050 17l-18 25.2 210.0 s.8 164.2

08Au92050 17',24 22.9 214.9 9.8 153.8

08Au92050 17:30 20.9 213.8 9.7 1M.1

084ug2050 17:36 19.1 212.8 9.7 135.2

08Aug2050 17:42 17.4 211.9 9.7 127.0

08Aug2050 17:48 15.8 211.0 9.7 119,4

08Aug2050 17:54 14.4 210.2 9.6 112.4

("*it-"t*ttt"' 
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Date Time Inflow
(cFS)

Storage
(AGFT)

Elevation
(FT)

Outflow
(crs)

08Au92050 18:00 13.2 209.4 9.6 105,9

08Au92050 18:06 12.0 208.6 9.6 99.8

08Au92050 18:12 10.9 2A7.9 9.6 94.2

08Au92050 18:18 9.9 247.3 9.6 8s.0

08Au92050 18,,24 9.0 206.6 9.6 84.1

08Au92050 18:30 &.? 20s.9 9.5 79.5

08Aug2050 18:36 7.5 205.4 9.5 75.3

0SAug2050 18:42 6.8 204.9 9.5 71.3

08Au92050 18:48 6.2 204.4 9.5 67.6

08Au92050 18:54 5.6 203.9 9.5 64.2

08Aug2050 19:00 5.1 203.4 9.5 60.9

08Aus2050 19:0S 4.6 203.0 9.5 57.9

08Aug2050 19:12 4.1 202.5 9.5 55.0

08Aug2050 19:18 3.7 202.1 9.4 52.3

08Aug2050 19:24 3.4 201,7 9.4 49.8

08Aus2050 19:30 3.0 201.3 9.4 47.4

08Aug2050 19:36 2.7 291.0 9.4 45.2

08Au92050 19:42 2.4 200.6 9.4 43.1

08Aus2050 19:4S 2.1 200.3 9.4 41.1

08Au92050 19:54 1.9 200.0 9.4 39.2

08Au92050 20:00 1.7 199.7 9.4 37.5

084u92050 20:06 1.5 199.4 9.4 35.8

08Aug2050 20:.12 1.3 199.1 9.4 34.2

08Aus2050 20:18 1.2 198.9 9.4 32.7

08Aug2050 2A:24 1.0 198.6 9.4 31.3

08Au92050 20:30 0.9 198.4 9.4 30.0

08Au92050 20:36 0.8 198.1 9.3 28.7

08Au92050 2A:42 0.7 197.9 9.3 27.6

08Au92050 2O:48 0.6 197.7 9.3 29.4

08Aug2050 2Q:54 0.5 197.5 9.3 25.4

08Au92050 21:Q0 0.4 197.3 9.3 24.3
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Project: CranstonHMS
Simutatlon Hun: 100-yr (6hr) No Fail Reservoir: Cranston Millpond

Slart of Hun: 08Aug2050, 00:00 Basin Model: No Failure
End ol Fun: 08Au92050, 12;00 Meteorologic Modet: 100-YR (6 hr)
Gompute Time: 24Jun2010, 14:43:35 control specificalions: 6hr (12 total)

Volume Units: lN

Conputed Resuhs-

Peak fnflow : 43'l'1.0 {CFS} Date/Tlme of Peak lnflonr: 0EAugl050, 05:12
Peak Oulflow : 1114"1 (CF9) Date/Time of Peak Outflonr: 06Au920S0, 06:00
Total Inflow: 3.14 {lN} Peak Storage : 523.2 (AC-FT)
Total Outflow: 3.05 (lN) Peak Etevation : 13.7 (FT)
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Proiect CranstonHfidS
Sirnulation Run: 100-yr {6hr} No Fail Reseruoir: Cranston Mill Pond

Start of Run: 08Aug2050, 00:00 Basin Model: No Failure
End of Run: 08Au92050, 12:00 Meteorologic Model: 100-YR (6

Compute Time: 2Nun2A10, 14:43:35 Control Specificasons:Shr {1

lJ0l/ 3 0 2010

\

Date Time Inflow
(cFs)

Storage
(Ac-Fr)

Elevation
(FT)

Outflow

{cFs}
08Au92050 {F:00 0.0 190.0 9.1 0.0

084u92050 fi):06 0.0 190.0 9.'l 0.0

08Au92050 ao]J2 0.0 190.0 9.'l 0.0

08Aug2050 00:18 0.0 190.0 9.1 0.0

084u92050 00:24 0.0 190.0 9.1 0.0

08Aug2050 00:30 0.0 ,:190.0 9.1 0.0

08Aug2050 00:36 0.0 190.0 9.1 0.0

08Aug2050 QQ:42 0.0 1s0.0 9.1 0.0

084ug2050 00:48 0.0 190.0 9.1 0.0

08Au92050 00:54 0.0 190.0 9.1 0.3

08Au92050 01:00 0.0 190.0 9.1 0,0

08Au92050 01:06 0.0 190.0 9.1 0.0

08Au92050 01:12 0.0 190.0 9"'l 0.0

08Au92050 01:18 0.0 190.0 9.1 0.0

08Aug2050 01224 0.0 190.0 9.1 0.0

08Aug2050 01:30 0.0 190.0 9.1 0.0

08Aug2050 01:36 0.0 190.0 9.1 0.0

08Au92050 91:42 0.0 190.0 9.1 0.0

08Au92050 01:48 0.0 190.0 9.1 0.0

08Au92050 01:54 0.0 190.0 9.1 0.0

084u92050 02:{Xl 0.0 190.0 9.1 0.0

08Au92050 02:06 0.0 190.0 9.1 0.0

08Au92050 02:12 0.0 190.0 9.2 0.0

08Aug2050 02:18 o.2 r90.0 9.2 0.0

084u92050 02:24 0.3 '190.0 9.2 0,0 ^*rcrrl
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Date Tirne Inflow
(cFS)

Storage
(AC-FT)

Elevation
(FT)

Outiow
(cF$)

08Au92050 02:30 1.4 193.0 9.2 0.0

08Au92050 9236 3.1 190.0 9.2 0.0

084u92050 02:42 6.4 190.1 9.2 0.0

08Au92050 02:i18 13.9 190.2 9.2 0.1

08Au92050 O2:54 31.1 190.3 9.2 0.2

08Aug2050 03:00 71.0 190.8 9.2 0.8

08Au92050 03:00 144.0 191.6 9.2 2.6

08Au92050 03:12 250.3 193.2 9.2 7.2

08Aus2050 03:18 393.2 195.8 9.3 '17.2

08Aug2050 93,,24 581.2 199.6 9.4 36.8

084us2050 03:30 819.9 204.s 9.5 71.6

08Aug2050 03:36 1103.3 212.1 9.7 128.5

08Au92050 O3:42 1405.9 221.O 9,9 214.2

08Au92050 03:48 1702.9 231.7 10.1 306.7

08Aug2050 03:54 1987.0 244.0 10.3 ffi4.8

08Au92050 04:00 2260.7 257.7 10.5 524.2

08Au92050 04:06 2531.5 272.6 10.7 665.0

08Aus2050 O4:12 28!3.1 288.5 11.0 827.O

08Aug2050 04:18 3472,2 305.3 11.2 980.2

08Au92050 O4:24 3336.6 32?.s 11.4 1149"8

08Au92050 04:30 3583.7 341.3 11.7 1334.9

08Au92050 04:36 3793.7 359.9 1 1.9 1532.2

08Au92050 A4:42 3959.5 378.5 12.2 1729.5

08Aus2050 04:,48 4086.4 396-7 12.4 1919.0

08Au92050 04:54 4184.4 414.2 12.6 2117.2

08Aug2050 05:00 4255.7 430.7 12.8 2313.2

08Aug2050 05:06 4296.7 4ffi.2 12.9 2502.5

08Au92050 05t12 4311.0 460.3 13.'t ?669.8

08Aug2050 05:18 i1301.0 473.3 13.2 28't6.9

08Aug2050 05:24 4284.8 i+84.8 13.3 29s1.2

08Au92050 05:30 4200.8 494.9 13.4 3070.4
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Date Time Inflow
(cFs)

Storage
(AC-Fr)

Elevation
(FT)

Outflow

{cF$}
08Aug20$0 06:36 4114.9 503.5 13.5 3173.0

084u92050 05:42 4009.4 510.5 13.6 3257.7

084us2050 05:48 3890.3 51S.9 13.6 3324.3

08Au92050 05:54 3755.1 519.8 13.7 3372.5

08Aug2050 0S:00 3604.5 5?2.3 13.7 940'2.s

08Au92050 06:0S s441.8 523.2 13.7 3414.1

08Au92050 06:12 3274.s 522.8 13.7 3408.6

08Au92050 06:18 3108.6 521.1 13.7 3387.5

08Au92050 08:24 2947.1 518.2 13.7 3352.6

08Au92050 0S:30 2791.2 514.4 13.6 3305.9

08Aug2050 06:36 2642.4 509.8 13.S 3249.4

08Au92050 06:42 2501.0 504.5 13.5 3184.7

08Au92050 06:48 2388.0 498.5 13.5 31'13.8

084ug2050 06:54 2242.6 492.2 13.4 3037.9

08Aug2050 07:00 2122.1 485.4 13.3 2958.4

08Aug205! 07:06 2005.1 478.4 13.3 2876.1

08Au92050 07:12 1891.9 471.1 13.2 2791.7

08Au92050 07:13 1782.6 483.5 13.1 270S.9

08Aug2050 07:24 1677.1 455.8 13.0 2619.1

08Aug2050 07:30 1575.3 448.0 12.9 2525.5

08Au92050 07:36 '1477.3 440.1 12.9 2427.s

084u92050 07:42 1?82.2 432.3 12.8 2332.1

08Au92050 07:48 1290.0 424.5 12.7 2238.o

08Aug2050 07:54 1201.5 416.6 12.6 2140.9

08Aug2050 08:00 11't6.2 408.8 12.5 2055.9

08Aug2050 08:06 1034.3 4Q1.1 12.4 1968.3

08Aug2050 08:12 957.0 393.4 12.3 1883.2

08Aug2050 08:18 884.0 385.8 12.2 1800.8

08Au92050 0B:24 814.4 378.3 12.2 1721.3

08Au92050 03:30 748.6 370.8 12.1 1645.1

08Au92050 08:36 687.4 3ff3.5 12.0 1$79.9 .-i{rl

Noy s 0 20n
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Date Time Inflow
(cFs)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(cFS)

084u92050 08:.42 630.4 356.2 11.9 1492.7

08Aug2050 08:48 577.1 349.2 11.8 1417.8

08Au92050 08:54 527.7 342.4 11.7 134,6.0

08Aug2050 09:00 482.1 335.7 1'1.6 1277.4

08Auq2050 09:06 444.2 329.2 11.5 1212.0

03Au92050 09:12 491^7 322.9 11.4 1149.6

08Au92050 09:18 366.7 316.8 11.4 1090.3

08Au92050 A9,,24 334.9 311.0 11.3 1033.9

08Au92050 09:30 306.2 395.3 11.2 980.5

08Au92050 09:36 280.0 299.8 11.1 929.8

08Aug2050 09:42 256.1 294.6 11.1 331.9

08Aug2050 09:48 234.4 289.5 11.0 836.S

03Aug2050 09:54 214.7 284.6 10.9 786.8

08Aus2050 10:00 196.7 280.0 10.9 739.4

08Au92050 10:06 180.2 275.7 10.8 695.4

08Au92050 1A:12 165.2 271.5 10.7 654.4

08Au92050 10:18 151.6 267.6 10.7 616.2

08Aug2050 1O:24 139.2 2S3.8 10.6 580.7

08Aug2050 10:30 127.6 260.3 10.6 647.6

08Aug2050 10:36 116.9 256.9 10.5 516.7

08Aug2050 1O:42 107,I 253,6 10.4 &7.4

08Au92050 10:48 g7.g 250.6 10.4 tmO.8

08Aug2050 10:54 89.4 247.6 10.4 435.6

08Au92050 11:00 81.6 244.8 10.3 412.0

08Au92050 11:06 74.5 242.2 10.3 389.8

08Aus2050 11:.12 68.0 239.6 10.2 369.!

08Aug2050 11:18 s't.g 237.2 10.2 349.6

08Aus2050 11:24 56.3 234.9 10.2 331.3

08Aug2050 11:30 51.1 232.6 10,1 914.1

08Au92050 1'1:36 $.4 230.5 10.1 299.3

08Au92050 11:42 42.0 228.5 10.1 282.8
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Proiect GranstonHMS
$imulation Flun: PMF Failure 24 hr Reeeruoir: Cranston Mill Pond

Start of Hun: 08Augr2050, 00:00 Basin Model: PMF W Dam Failure
End of Run: 10Aug2050, 00:ffi Meteorologic Model: PMF (24 hr)

Compute Time: 24Jun?f10, 14:44:12 Ccntrol gpecifications 24ht {48lotet/5 min incr}

Volune Unlts: lN

-Corputed Results-*

Peak fnflour : t4287.3 (CFS) DatelTime of Peak Inflav : 0EAug2050, 13:54
Peek Outflow: 33890.0 (CFS) DetelTime of Peak Outflovu : 08Aug2050, t4:06
Totel Inflorv: 34.27 (lN) Peak Storage : 1205.6 frq0ff)
Total Outflow: 34.77 (lN) Peak Elevstion : 1S.g (FT)

d*l$dtilttth'\

Nov g 0 2010

4eceruEo



R
es

er
vo

ir 
"C

ra
ns

to
n 

M
ill

 P
on

d"
 R

es
ul

ts
 f

or
 R

un
 'P

M
F

 F
ai

lu
re

 2
4 

hf
'

F lr o tr

F lJ
. I o o o) o t- o U
'

U
) IL O 3 o tr

1,
40

0
1,

20
0

1,
00

0
80

0
60

0
40

0
20

0 0

30
,0

00

20
,0

00

10
,0

00

17
,4

3

12
.2

9

7.
14

2.
00

0' 00
:0

0

I

12
:0

0

08
A

u9
20

50

00
:0

0

I

12
:0

0

09
A

u9
20

50

R
un

:P
M

F
 F

al
lu

n 
24

 h
r 

E
le

rn
en

tC
R

A
N

S
T

O
N

 M
ltL

 P
O

N
D

 R
es

tll
ts

br
eg

e

R
un

:P
M

F
 F

ai
lu

rc
 2

4 
hr

 E
le

rn
en

lC
M

N
S

T
O

N
 M

ltL
 F

O
N

D
 R

es
ul

tP
oo

l 
E

le
va

E
on

R
un

:P
M

F
 F

al
lu

rc
 2

4 
hr

 E
le

m
en

[C
M

N
S

T
O

N
 M

IL
L 

F
O

N
D

 R
es

ul
tO

ut
ilo

w

R
un

:P
M

F
 F

al
lu

re
 2

4 
hr

 E
le

m
en

fC
M

N
S

T
O

N
 M

IL
L 

F
O

N
D

 R
es

ul
[C

om
H

ne
d 

ln
fr

ow



sirnutation nun, p[rFjF:l';'fff;l"J*Ti",,, cranston Mlr pond

$tart of Run: 08Aug2050, 00:00 Basin Model: PMF M Dam Failurr
End of Run: 10Au92050, 00:00 Meteorologic Model: pMF (24 hr)
Compute Time: 24Jun2010, 14:44:12 Control Specifications:24hr (48 totall6 min

Date Time Inflow
(cF$)

$torage
(AsFrl

Elevation
(FT}

Outflow
(cFs)

08Aus2050 00:00 0.0 190.0 9.1 0.0

08Aus2050 00:06 0.0 190.0 9.1 0.0

OEAug2050 00:12 0,0 190.0 9.1 0.0

08Aug2050 00:18 0,0 190.0 9.1 0.0

08Aug2050 00:24 0.0 190.0 9.1 0.0

08Aug2050 00;30 0.0 190.0 9.1 0.0

08Au92050 00:36 0.0 190.0 9.1 0.0

084u92050 OO:42 0.0 190.0 9.1 0.0

08Aug205t) 00:48 0.0 190.0 9.1 0.0

08Au92050 00:54 0.0 190.0 9.1 0.0

084u92050 01:00 0.0 190.0 9.1 0.0

08Au92050 01:06 0.0 190.0 9.1 0.0

tl8Aug2050 01:12 0.0 190.0 9.1 0.0

08Aug2050 01:18 0.0 190.0 9.1 0.0

08Au92050 A1:24 0.0 190.0 9.1 0.0

08Au92050 01:30 0.0 190.0 9.1 0.0

08Aug2050 01:36 0.0 190.0 9.1 0.0

08Au92050 01:42 0.0 190.0 9.1 0.0

084u92050 01:48 0.0 190.0 9.1 0.0

08Aus2050 01:54 0.0 190.0 9.1 0.0

08Aus2050 02:00 0.0 190.0 9.2 0.0

0iAug2050 02:06 0.1 190.0 9.2 0.0

08Aug2050 Q2:12 0.3 190.0 9.2 0.0

084ug2050 B2:18 0.7 190.0 9.2 0.0

08Aug2050 O2:24 1.4 190.0 9.2 0.0

\

NoI/ $ 0 2010
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Date Time lnflow
(cFs)

Storage

{AC-FT)

Elevation
(FT)

Outflow
(cF$)

08Au92050 02:30 2.5 190.0 9.2 0.0

08Au92050 02:36 4.3 '190.1 9.2 0.!

08Aug2050 O2:42 6,7 190.1 9.2 0,0

08Aug2050 02:48 't0.1 190.2 9.2 0.1

08Au92050 O2:54 14.6 190.3 9.2 0.2

08Au92050 03:00 20.2 190.4 9.2 0.3

08Au92050 03:06 27.0 190.6 9,2 0.6

08Aug2050 03:12 35.2 190.9 9.2 1.0

08Au92050 03:18 44.9 191.2 9.2 1.6

08Aug2050 03:24 56.1 191.6 9.2 2.5

08Aug2050 03:30 s9.0 192.1 9.2 3.7

08Aug2050 03:36 83.5 192.7 9.2 5.4

08Au92050 O3:42 99.7 193.4 9.2 7.7

08Au92050 03:48 117 "5 194.2 9.3 10.6

08Aug2050 03:54 136.9 195.1 9.3 14.4

08Aug2050 04:00 157.9 196.2 9.3 19.2

08Aug2050 04:06 180.6 197.4 9.3 25.1

08Au92050 O4:12 204.7 198.8 9.4 32.3

08Au92050 04:18 230.3 200.3 9.4 40.9

08Au92050 04',24 257.1 201.9 0,4 51.0

084us2050 04:30 285.3 203.7 9.5 62.8

084u92050 04:36 314.8 205.6 9.5 7G.4

08Au92050 O4:42 345_5 207.6 9.6 91.8

08Aug2050 04:48 377.2 209.8 9.6 109.1

084ug2050 04:54 409.9 212"1 CI.7 128.5

08Au92050 05:00 443.7 214.4 9.7 149.8

08Au92050 05:06 478.5 216.9 9.8 173.1

08Aug2050 05:12 513.9 219.5 9.9 198.5

00Aus2050 05:18 549.9 222.1 9.9 225.7

08Aug2050 05:24 589.7 224.8 10.0 254.9

00Aus2050 05:30 624.3 227.6 10.0 278.5

Page 2



Date Time lnflow
(cFs)

Storage
(AeFr)

Elevation

{FT}

Outflow
(cFs)

08Aug2050 05:36 682.7 230.6 10.1 298.4

08Au92050 O5:42 791.7 233.6 10.1 321.8

08Au92050 l)5:48 741.1 236.8 19.2 346.8

08Aug2050 05:54 781.0 240.2 10,2 373.4

08Aug2050 06:00 821.6 243.6 10.3 401.4

08Aug2050 06:08 882.6 247.1 10.3 4n1.0

08Au92050 06:12 904.2 250.7 10.4 462.1

08Au92050 06:18 g&.2 254.4 10.5 494.8

08Au92050 0$:24 988.8 258.2 10.5 528.5

08Aug2050 06:30 1031.7 282.0 10.6 563.8

0BAug2050 S:3S 1074.9 265.9 10.6 600.4

08Aug?050 06:42 1118.4 269.8 10.7 634.3

084ug2050 06:48 1102.5 273.8 10.8 677.3

084ug2050 06:54 1209.3 277.9 10.8 717.5

08Au92050 07:00 1261.4 281.9 10.9 758.8

08Au92050 07:06 1296.4 286.0 11.0 801.1

08Au92050 07:12 1341.8 290.1 11.0 842.2

08Au92050 07:18 1387.6 294.3 11.1 879.4

08Au92050 0T,,24 1433.7 298.5 11.1 917.8

084ug2050 07:30 1480.1 302.8 11.2 957.2

08Aug2050 07:36 1523.3 307.1 11.2 997.8

084u92050 t7:42 1673.7 3't1.5 11.3 1039.3

08Au92050 07:48 1620.9 316.0 11.4 1081.8

08Au92050 07:54 1668.2 32A.4 11.4 1125,3

08Aug2050 08:00 1715.S 324.9 11.5 1169.5

08Aug2050 03:06 1762.8 329.5 11.5 1214.6

08Aug2050 08:12 1310.3 334.0 11.6 1ffiO.4

08Au92050 0E:18 1857.9 338.6 11.7 1306.8

0&Aus2050 08:24 1906.0 343.1 '11.7 1354.0

08Aug2050 08:30 1954.7 347.7 11.8 14Q1.7

08Au92050 08:36 2004.2 352"3 11.8 1450.1--o$$$el

Page 3
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Date Time lnflow

tcFs)
Storage
(AC-FT)

Elevation
(FT}

Outflow

{cFs}
08Au92050 08:42 2054.9 356.8 11.9 1499.2

08Au92050 08:i18 2107.1 361.4 12.0 1548.9

08Aug2050 08:54 ?161.1 366.1 12.O 1598.2

08Au92050 09:00 2217.3 370.8 12.1 1644.7

08Au42059 09:06 2276.8 375.5 12.1 1693.2

08Aug2!50 09:12 2337.0 380.4 12.2 174it.6

08Aug2050 09:18 2401.1 385.4 12.2 1796.0

08Aug2050 99,'24 24i8.0 390.4 12.3 1850,4

08Au92050 09:30 2537.7 395.6 12.3 1906.4

03Au92050 09:36 2610.3 400.8 12.4 1965.3

03Ass2050 09:.42 2085.7 406.2 12.5 2026.1

08Au92050 09:48 2763.9 411.7 12.5 2089.2

08Au92050 09:54 2844.7 417.4 12.6 2154.7

08Au92050 10:00 2928.3 4t23.2 12.7 2222.6

08Aug2050 10:06 3015.0 429.1 12.7 2293.0

08Aug2050 1Q.12 3105.1 435.1 12.8 2366.0

08Aug2050 10:18 3199.1 441.3 12.9 2441.8

08Aug2050 1O:24 3297.9 447.6 12.9 2520.6

08Au92050 10:30 3,+01.9 454.1 13.0 2600.4

08Aug2050 10:36 3511.5 460.9 13.1 2676.2

08Au92050 fi:42 3627.4 468.0 13.2 2756.2

08Au92050 10:il8 3750.2 475.3 13.2 2840.6

08Au92050 10:54 3881.1 483.0 13.3 2929.s

08Au92050 11:00 4021.4 49't.1 13.4 3024.6

0SAug2050 11:06 4172.4 499.5 13.5 3125.2

084ug2050 11:12 4330.5 508.4 13.6 3232.4

08Au92050 11:18 4515.5 517.8 13.7 3347.1

08Aug2050 11.,24 4711.8 527.7 13.8 3470.5

08Aug2050 11:30 4928.1 538.3 13.9 3603.6

08Aug2050 1 1:36 5174.7 549.7 14.9 3748.4

08Au92050 11:42 5478.6 562.1 14.'t 3902.2
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Date Tirne Inflow

{cFs}
3lgrage
(AC-Fr)

Elevation

{rr}
Outflow

tcFs)
08Au92050 11:48 5885.0 576.1 14.2 4074.4

08Au92050 11:54 6477.2 592.6 14.4 4285.e

08Au92050 12:00 7313.9 613.1 14.3 45$0.4

08Au92050 12:ffi 8391.5 639.0 14.3 4892.8

08Au92050 12:12 9794.3 671.5 15.1 5374.5

08Aug2050 12:18 11383.8 710.6 15.4 6280.6

08Aug2050 12:24 13342.5 755.4 15.8 75s6.0

08Aug2050 '12:30 15529.5 804.8 16.1 9289.5

08Aus2050 12:36 17755.2 657.2 16.5 11276.6

08Aug2050 12:42 19866.7 909.7 1S.g 13585.9

08Aug2050 12:48 21833.4 959.6 17.3 15S43.7

00Aug2050 12:54 23682.8 1095.6 17.6 18368.8

084u92050 13:00 25ffi7.3 1046.4 17.9 20817.3

084u92050 13:06 27297.2 10E1.7 18.1 23189.0

08Au92050 13:12 28873.'t 1112.3 18.3 25490.7

08Au92350 13:18 30436.2 1137.4 18.4 27745.7

08Au92050 13;24 31W2.2 11$6.3 18.6 29905.4

08Aug2050 13:30 32857.4 1168.1 18.6 31900.8

08Au92050 13:36 33580.2 1177.1 18.7 323?1.0

08Au92050 13:42 34021.5 1186.8 18.8 32884.0

08Au92050 13:48 34252.0 1195.3 18.8 33$35.8

084ug2050 13:54 34287.3 '1201.6 18.8 33673.9

08Au92050 14:00 34113.4 1205.1 18.9 338S5.0

08Aus205tl 14:06 33754.3 1205.6 18.9 33890.0

08Aus2050 14:12 33?29.0 1202.9 18.9 33745.3

08Aug2050 14:18 32519.9 1197.0 18.8 33429.7

08Aus2050 14:24 31638.1 1187.9 18.8 32942.3

08Aus2050 143A 30619.7 1175.6 18.7 s2291.7

08Aug2050 1*36 29499.9 1'160.4 18.6 31497.3

08Aug2050 14:42 28297.8 1142.7 18.5 30581.2

084ug2050 14:48 27009.5 1122.7 18.4 29580.8

\
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Date Time lnflow
(cFs)

Storage
(AC-Fr)

Elevation
(FT}

Outflow
(cFS)

08Au92050 14:54 25645.9 1100.6 18.2 2844f..4

08Aug2050 15:00 24237.2 107€.5 18.1 27259.8

08Au92050 15:06 22836.9 1051.1 17.9 25967.9

08Au92050 15:.12 21488.8 1025.2 17.7 24S40.0

08Au92050 15:18 20208.2 999.2 17.5 23344.0

08Au92050 15:24 19008.7 973.5 17.4 22094.s

08Aug2050 15:30 17899,5 948,3 17.2 20905.2

08Aus2050 15:36 16884.2 923.9 17.0 19784.3

08Au92050 15:42 15962.6 900.7 16.9 18676.3

06Aug2050 15:48 15121.2 879.0 16,7 17658.1

08Au92050 15:54 14334.2 858.6 16.5 16732.3

OSAug2050 16:00 13602.5 839.3 16.4 15883.0

08Au92050 16:0€ 12915.8 820.9 16.3 15099.s

08Au92050 16'.12 12278.3 803.2 16.1 14373.4

08Aug2050 '16:18 11335.9 786.2 16.0 13701,3

08Aug2050 16:24 11136.5 779.O 15.9 13051,5

08Aug2050 16:30 10626.5 754.5 15.8 12453.6

08Aug2050 16:36 10146.4 739"6 15.6 11909.5

08Au92050 1E:42 9092.3 725.3 15.5 1't406.5

08Au92050 '16:48 9265.1 711.3 15.4 10942.7

08Aug2050 16:54 8861.7 697.5 15.3 10515.6

08Aug2050 17:00 8483.1 683.9 '15.2 10125.2

08Au92050 17:06 8132.9 670.3 15.1 9774.9

08Aus2050 17:12 7807.3 656.6 15.0 9480.3

08Aug2050 17:18 7499.3 642.7 14.9 9201.1

08Aug2050 17:24 721t.9 626.5 14.7 8922.2

08Aug2050 '17:30 6942.2 614.4 't4.6 864€.6

08Au92050 17:36 6692.3 600.4 14.5 8376.8

08Au92050 17:42 6457.8 586"6 14.3 8114.3

08Aug2050 17:48 6238.2 573.1 14.2 7860.2

08Au92050 17:54 6032.8 559.8 14.1 76'15.1
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Date Tirne Inflow
(cFs)

$toruge

{AC-FT)

Elevation
(FT)

Outflow
(cFs)

08Aus2050 18:00 583s.7 546.9 13.9 7374.9

08Aug2050 18:06 5657.6 534.5 13.8 7138.5

08Aus205! 18:12 5486.4 5?2.5 13.7 8913.7

08Aug2050 18:18 5326.1 51!.9 13.6 6700.2

08Aug2050 18:24 5175.7 499.3 13.5 6497.6

08Aug2050 18:30 5033.7 489.0 13.4 6305.3

08Aug2050 18:36 489s.2 478.7 13.3 6122.8

034ug2050 18:42 4772.5 488.8 13.2 5s49.6

084u92050 18:48 4653.5 459.3 13.1 57E5.3

084us2050 18:54 4541.0 450.1 13.0 5624.0

08Aus2050 19:00 M34.4 4r'.1.4 '12.9 5458.2

08Au92050 19:06 4334.0 433.2 12.8 5303.6

08Aug205t) 19:12 4239.0 425.4 12.7 5159.1

084u92050 19:18 4147.7 417.9 12.6 5023.8

084u92050 19|24 4059.4 410.9 12.5 4896.5

08Au92050 19:30 3974.3 &4.1 12.4 4776.4

084u92050 19:36 3892.'! 3s7.6 12.4 4662.8

08Au92050 19:42 3812.7 391.3 12.3 4555.0

084u92050 19:48 3736.1 385.3 12.2 4452.7

084u92050 19:54 30s2.4 379.5 12.2 i1355.2

084u92050 20:00 3591.3 373.8 12.1 4262.5

08Aug2050 20:08 3521.6 368.4 12.0 4174.1

08Aue2050 20:.12 3453.6 363.1 12.0 4086.0

084ug2050 20:18 3387.8 357.9 11.9 3ss5.0

08Aug2050 20:24 3323.8 353.0 11.S 3908.4

08Au92050 20:30 3261.6 34,8.3 11.8 3825.8

084ug2050 20:36 3201.3 3#1.7 11.7 374,6.5

08Au92050 20:42 314:1.5 339.3 11.7 3670.7

084u92050 20:48 3088.6 335.0 11.6 3598.1

0SAug2050 20:54 3035.9 330.8 11.6 3528.S

084u92050 2f :00 2984.7 326.8 11.5 3461,8 .,r{
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Date Time lnflow
(cFs)

Storage
(AC-FT)

Elevation
(FT)

Outflow
(cFs)

08Au92050 21:06 2935.0 322.9 11.4 3397.7

08Au92050 21:12 2886.9 319.2 11.4 3336.0

08Aug2050 21:18 28ffi.3 315.5 11.4 3276.9

08Au92050 21'.24 2795.1 3'12.O 1'1.3 3219.4

08Au92050 21:30 2751.3 308.5 11.3 ?164.2

084u92050 21:3S 2799.5 305.1 11.2 31't3.9

08Au92050 21:42 2669.5 301.9 11.2 3059.5

08Au92050 21:48 2630.9 298.7 1',|.1 3010.0

08Au92050 21:54 2593.8 295.6 11.1 2962.3

08Aug20S0 22:QO 2558.0 292.8 11.1 2916.2

08Aug2050 22:06 2524.1 289.7 11.0 2871.8

08Aus2050 22:.12 2492.3 286.9 11.0 2823.7

08Aug2050 22:18 2#3.0 284.2 10.9 2775.9

08Aug2050 22:24 2436.1 281.7 10.9 2731.2

08Au92050 22:30 2411.1 279.3 10.9 2689.4

08Au92050 22:36 2387.5 277.1 10.8 2650.3

08Au92050 22:42 2365.2 275.O 10.8 2613.6

08Aug2050 22:48 2344.0 273.O 10.8 2579.1

08Aug2050 22:54 23?3.9 271.1 10.7 2546.7

08Aug2050 23:00 2304.8 269.3 10.7 25'1t.2

08Au92050 23:06 2286.5 267.6 10.7 2#7.3

08Aus2050 23:12 2?69"0 266.0 10.6 246,0.1

08Aug?050 23:18 2252.2 264^4 10.6 2434.3

08Aug2050 23:24 2236.0 263.0 10.0 2409.9

08Au92050 23:30 22?9.4 261.6 10.6 2386.7

08Au92050 23:36 2205.5 260.2 10.6 2364.6

08Aus2050 23'.42 219'1.1 259.9 10.5 2343.5

08Aug2050 23:48 2177.5 257.7 10.5 2323.8

08Aug2050 23.54 2164.5 256.5 10.5 2304.3

09Au92050 00:00 2151.8 255.4 10.5 2286.1

09Au92050 00:0€ 2138.6 254.3 10.5 2268.6
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Dale Time lnflow

tcFs)
Storage
(Ac-FT)

Elevation
(FT}

Outflow

{cFs}
09Aug2050 O0:12 ?124.4 253.2 10.4 225',1.6

09AuS2050 00:18 2108.4 252.2 10.4 2234.9

094us2050 00:24 2089.9 251.1 10.4 2218.2

09Aug2050 00:30 2067.9 250.0 10.4 2201.2

09Aug2050 00:38 2040.1 248.9 't0.4 2183.3

09Aus2050 0A:42 2007.6 247.7 lt.4 2164.0

09Aug2050 00:48 1968.5 248.3 10.3 2142.9

09Aug2050 00:54 1924.3 244.8 10.3 2119.3

09Aug2!50 01:00 1875.7 243.1 10.3 2093.2

09Au92050 01:06 1823.0 241.2 10.3 2064.4

09Au92050 01:12 1766.3 239.1 10.2 2032.8

09Au92050 01:18 1705.5 236.8 10.2 1998.4

094u92050 0l:24 1640.8 234.2 10.1 1961.2

094ug2050 01:30 1572.9 231.5 10.1 1921.0

09Aug2050 01:36 1499.8 228.4 10.1 1878.1

09Aug2050 01"42 142 .2 225,2 10.0 1832.5

094u92050 01:48 1349.6 221.8 9.9 1761.4

09Aug2050 01:54 1273.7 2',18.4 9.8 1691.3

09Au92050 02:00 1197.9 214.9 9.8 18?2.7

094u92050 02:06 1122.7 211.4 9.7 1555.5

094u92050 A2:12 1048.5 247.8 9.6 1489.9

09Au92050 02:18 975.8 204.1 9.5 1428.4

09Au92050 02:24 904.9 200.3 9.4 1365.5

09Au92050 02:30 830.4 196.4 9.3 1307.9

09Au92050 02:36 770.8 192.5 9.2 1255.1

094u92050 O2:42 708.4 188.4 9.1 1216.3

09Au92050 02:48 649.3 184.1 9.0 1188.1

094u92050 02:54 593.6 179.n s.0 1158.7

094ug2050 03:00 541.7 174.4 8.9 1128.3

09Au92050 03:06 493.7 169.8 8.8 1097.3

09Au92050 03:'12 449.8 164.8 8.7 1065.9 ^n

\
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Date Time lnflow
(cFS)

Storage
(AC-Fr)

Elevation
(FT)

Outflow
(cFS)

09Aus2050 03:18 409.8 159,7 LC 1034.3

09Auq2050 O3:24 373.6 154.5 8.5 1002.8

09Aug2050 03:30 340.8 149.3 8.5 971.6

094ug2050 03:36 311.1 144.1 8.4 940.7

09Aug2050 O3:42 284.2 '138.9 8,3 s10.4

09Au92050 03:48 259,9 133.7 8.2 880.7

09Au92050 03:54 237.6 128.6 8.1 851.7

09Au02050 04:00 217.2 123.6 8.0 823.4

09Aug2050 04:06 198.5 118.7 7.9 797.4

09Au92050 Q4:12 181.5 113.9 7.8 750.7

09Au92050 04:18 165.9 109.2 7.7 716.0

094u92050 O4.,24 151.6 104.8 7.6 683.1

09Au92050 04:30 138.6 100.5 7.5 651.s

09Aug2050 04:36 126.7 96.3 7.4 622.3

09Au92050 04:42 115.7 92.3 7.3 594.2

094u92050 04:48 105.6 88.4 7.2 567.6

09Au92050 04:54 98.4 84.6 7.1 542.4

09Au92050 05:00 88.0 81.0 7.0 518.5

09Au92050 05:06 80.4 77.5 6.9 492.7

09Aug2050 05:12 73.4 74.2 6.8 468.4

09Au92050 05:18 e7.0 71.0 6.7 445.5

09Aug2050 O5:24 s1.2 67.9 6.6 424.9

09Aug2050 05:30 55.9 65.0 6.6 403.8

09Au92050 05:36 51.1 82.2 6.5 384.8

09Au92050 95:42 46.3 59.5 6.4 366.s

09Aug2050 05:48 42.0 56.9 6.3 350.0

09Au92050 05:54 38.9 54.4 6.3 334.1

09Au92050 06:00 35.5 52.4 6.2 319.1

09Au92050 06:06 32.4 49.7 6.1 304.9

09Au92050 06:12 29.6 47.5 6.1 291.5

094ug2050 06:18 27.0 45.4 6.0 274.8
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Date Time Inflow
(cFs)

Storage

{AC-FT)

Elevgtisn
(FT}

Outflow

tcF$)
094u92050 06:24 24.6 43.3 5,9 264.2

09Aug2050 06:30 22.4 41.4 5.9 249.5

09Au92050 06:36 20.4 39.6 5.8 235.9

09Au92050 06:42 18.6 37.9 5.7 223.2

094u92050 06:48 16.9 e6.2 5.7 211.4

094u92050 06:54 15.4 34.6 5,S 200.5

09Au92050 07:00 u.a 33.1 5.S 190.2

09Au92050 07:06 12.7 31.7 5.5 180,6

09Au92050 07:12 11.5 30.4 5.5 171.6

09Au92050 07:18 10.4 29.1 s.4 163.2

09Au92050 O7:24 9.4 27.8 5.4 155.4

09Aug2050 07:30 8.4 26.7 5.3 148.0

09Au92050 07:36 7.6 25,5 5.3 141.0

09Au92050 O7:42 6.8 24.5 5.3 134.5

09Au92050 97:48 6.0 23.4 6.2 128.3

09Au92050 07:54 5.4 22.4 5.2 122.5

09Au92050 08;00 4.8 21.5 5.1 117.1

09Aug2050 08:06 4.2 20.6 5.1 111.9

09Aug2050 08:12 3.7 19.7 5.1 107.1

09Aus2050 08:18 3.3 18.9 5.1 182.5

004u92050 O8:24 2.9 18.1 5.0 s8.1

094u92050 08:30 2.6 17.3 5.0 s3.6

09Aug2050 08:30 2.2 16.6 4.9 87.7

09Au92050 08:42 1"9 15.9 4.9 u.2
09Au92050 08:48 1.7 15.2 4.9 77.2

09Au92050 08:54 1,5 14.O 4.4 72.6

09Au92050 09:00 1.3 14.1 4.8 68.3

09Aug2050 09:06 1.1 13.5 4.8 64.4

09Au92050 09:12 0.s 13.0 4.7 60.7

09Aug2050 09:18 0.8 12.5 4.7 57.3

09Aug?050 09:24 0.6 12.1 4.7 54,2 aau

1eot,s0?%

\*
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Date Time lnflow
(cFs)

Storage
(AC-Fr)

Elevation
(FT)

Outflow
(cFS)

09Aus2050 09:30 0.5 11.6 4.7 51.3

09Au92050 09:36 0.4 11"2 4.6 48.6

09Aus2050 A9:42 0.3 10.8 4.6 46.1

09Auq2050 09:48 0.2 10.5 4,6 43.7

09Au92050 09:54 0.1 10.1 4.6 41.5

09Au92050 10:00 0.1 9.8 4.6 39.5

09Au92050 10:06 0.1 9.5 4.5 37.5

09Au92050 1Ol.12 0.0 9.2 4.5 35.7

09Aus2050 '10:18 0.0 8.9 4.5 34.1

09Au92050 10:24 0.0 8.6 4.5 32.5

09Aug2050 10:30 0.0 8.4 4.5 31.0

09Au92050 10:36 0.0 8.'l 4.5 29.O

09Aug2050 1O:42 0.0 7.9 4.5 28.3

09Auq2050 10:48 0.0 7.6 4.4 ?7.1

09Aug2050 10:54 0.0 7.4 4.4 25.9

09Au92350 11:00 0.0 7.2 4.4 24.8

09Au92050 11:06 0.0 7.0 4.4 23.8

09Au92050 11:12 0.0 6.8 4.4 22.8

09Au92050 11:18 0.0 6.6 4.4 21.9

09Au92050 11:24 0.0 8.4 4.4 21.0

09Aug2050 11:30 0,0 6.3 4.4 24.1

09Aug2050 11:36 0.0 6.1 4.4 19.4

09Au92050 '11:.42 0.0 6.0 4.3 18.6

09Aug2050 11:48 0.0 5.8 4.3 17.9

09Aus2050 11:54 0.0 5.7 4.3 17.2

09Au92050 12:00 0-0 5.5 4.3 16.6

094u92050 12:06 0.0 5.4 4.3 1S.0

09Au92050 12:12 0.0 5,3 4.3 15.4

09Au92050 12:18 0.0 5.1 4.3 14.9

09Aug2050 12:24 0.0 5.0 4.3 14.3

09Aus2050 12:30 0.0 4.9 4.3 13.8
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Date Time Inflow
(cFs)

$torage

{AeFr)
Elevation

{FT)

Outflow

tcF$)
09Au92050 12:36 0.0 4.8 4.3 13.4

09Aug2050 12:,42 0.0 4.7 4.3 12.9

09Aug2050 12:48 0.0 4.O 4.3 12.5

09Au92050 12:54 0.0 4.5 4.3 12.1

004u92050 13:00 0.0 4.4 4.3 11.7

09Aus2050 13:0€ 0.0 4.3 4.2 11.3

09Au92050 13:,12 0.0 4.2 4,2 10.9

09Au92050 13:18 0.0 4.1 4.2 10.6

09Au92050 13:24 0.0 4.0 4.2 10.2

094u92050 13:30 0.0 3.9 4.2 Lg
094ug2050 '13:36 0.0 3.8 4.2 9.6

09Aug2050 13:42 0.0 3.8 4.2 9.3

094us2050 13:48 0.0 3.7 4.2 9.0

09Au92050 13:54 0.0 3.6 4.2 8.8

09Au92050 14:00 0.0 3.5 4.2 8.5

094u92050 14:06 0.0 3.5 4.2 8.3

094u92050 1412 0.0 3.4 4.2 t.0
09Aug?050 '14:18 0.0 3.3 4.2 ?.8

09Aug2050 14:24 0.0 3.3 4.2 7.8

09Aug2050 '14:3O 0.0 3.2 4.2 7.4

09Au92050 14:36 0.0 3.2 4.2 7.2

09Aug2050 14:42 0.0 3.1 4.2 7.0

09Aug2050 14:48 0.0 3.0 4.2 6.8

09Aug2050 14:54 0.0 3.0 4.2 6.6

094u92050 15:00 0.0 2.9 4.2 8.4

09Au92050 15:06 0.0 ?.9 4.2 8.2

09Au92050 15:12 0.0 2.8 4.2 6.1

09Au92050 15:18 0.0 2.8 4.2 5.9

09Aug2050 15:24 0.0 2.7 4.2 s.8

09Aug2050 15:30 0.0 2.7 4.2 5.6

09Aug2050 15:3S 0.0 2.6 4.2 5.5

Qo,

\*"%
oe6g

Page 13



Project: CranstonHMS
Simulation Run: PMF Fallure 12 hr Reservoir: Cransion Mill Pond

Slad of Run: 08Aug2050, 00:00 Basin Model: PMF w/ Dam Failure

End of Run: 09Au92050, 00:00 Meteorologic Msdel: PMF (12 hr)

Compute Time: 24Jun2010, 14:44:28 Control Specificalions: 12hr {24 total}

Volume Units: lN

Conputed Resuhs

' Peak Inflow: 35210.0 (CFS) Datefflme of Peak lnflow: 08Au92050, 07:5rl

Peak Outflovv : 34E74.6 (CFS) Date/Time of Peak Outflow : 08Aug2050, 08:06

, Total Inflow: 29.82 (lN) Peak Storage : 122t.8 (ACFT)
TolelOutflow: 30.30 (lN) Feak Elevation : 19.0 (FT
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