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Stormwater Improvement Study Overview

The purpose of this report is to
suggest stormwater

) ! Mo 28
improvement measures to help do e ,_;._{A. V)
mitigate erosion and flooding ) Y L5
problems impacting residences Ay ‘.’ﬁ\ ﬁ“\* &
and the network of private )@’f’ - St
Association roads surrounding '-m; Picnic B

Lake Wyola (Figure 1).
Uncontrolled runoff that passes
across a town road, Locks
Pond Road, was also identified
by local residents as a principal
area of concern. On December
6, 2006, Scott Campbell,
Environmental Engineer for the = | |
Department of Conservation i@
and Recreation, met on-site
with members of the Lake
Association and Town
Administrator, David Dan. At
that meeting Lake Wyola
Association President, Tim Figure 1 Locus Map - Locks Village.
McBride, Association member
Bob Thompson, and Town Administrative Assistant David Dan provided local insight
and contributed ideas to this collaborative effort to improve stormwater draining to Lake
Wyola. This report, written by Scott Campbell (DCR), summarizes suggestions that were
formed during that initial meeting and will be submitted to the Shutesbury highway
department for review and consideration. The document is meant to serve as a general
guide for future resource management decisions both for the area in question, and,
throughout the community of Shutesbury. Preliminary drainage calculations associated
with the diversion of stormwater runoff upgradient of Locks Pond Road are included in
Attachment 1 and are intended solely for the purposes of evaluating the feasibility of
modifying the existing network of drainage ditches along Locks Pond Road. The author
recommends seeking further assistance from a stormwater professional to properly
design, permit, and size a modified drainage network. Other recommendations include
on-lot stormwater practices that are outlined in further detail below.

The ideas expressed in this report simply reflect a compilation of information collected
from various guide manuals and technical publications, including:

> A Landowner’s Guide to Building Forest Access Roads, USDA
» Maine Erosion and Sediment Control Manual
htlp://www.state.me.us/dep/blwq/docwatershed/camproad.pdf




» Storm Water Handbook, MassHighway
http://www.mhd.state.ma.us/downloads/proiDev/swbook. pdf

» Unpaved Roads BMP Manual, Berkshire Regional Planning Commission
http://p2library.nfesc.navy.mil/stor mwaterbmp/files/dirtroad, pdf

Lock’s Pond Road — Stormwater Controls

Runoff that is carried by and
across Locks Pond Road was
identified as a source of concern
by members of the Lake Wyola
Association. The water collected
on the surface of the roadway is
being funneled and concentrated
by a series of makeshift berms
constructed by residents on the
east side of the roadway. In
addition, driveways on the west
side of the roadway compound
problems as most are pitched in a
manner that funnels water
directly onto and across the main
travel lane (Figure 2). The
pitching of driveways in this.
manner is especially hajardotts
in the wintertime; when daytlmc
melting condmons caus -_shcct

water dra :ed from the 5u1face of a@&
Locks Pond Road is bemg . '
discharged at 'mtcxsoctmg
roadways such as Great Pmes )
Drive, Stebbins Road, King Figure2 Locks Pond Road
Road and Dove Lane. Because Stormwater pathways due to roadside berms and
of higher grades and an unstable driveway runoff. (DCR/DWSP)

gravel surface, the association
roads are simply not capable of
carrying concentrated flows
without resulting in significant erosion.




Suggested Improvements:

» (Measure M.1) Residents should be encouraged or required through a local ordinance

 to direct runoff from driveways away from the travel lanes of principal roadways and
into roadside ditches. Several methods are available to achieve the desired result and
they include the construction of water bars/diversion ridges, use of a trench drain, or
the construction of a broad based dip. Diversion ridges or water bars should be a
minimum of 8 inches high and should be slanted to shunt water off of the driveway
surface.

» Make-shift roadside berms on Locks Pond Road should be replaced with a non-
erosive, asphait Type-A berm (i.e. Cape Cod berms). Outfalls should be directed via a
paved chute or rock-lined splash pad into naturally vegetated, roadside areas (see
Measure M.2). :

» (Measure M.1) Strategically placed, small water bars recently erected across many of
the Associations gravel roads are serving to limit the extent of washing by directing
the water off of the traveled way. Water bars can be an effective, inexpensive measure
but are also prone to failure due to sediment build-up, wintertime plowing, and highly
concentrated flows. Regular inspection and maintenance (frequent cleaning with a
shovel) is needed to protect against failure due to overtopping and sediment build-up.

> {Measure M.2) At the intersections of King Road (Figure 3) and Great Pines Road
small tracts of undeveloped land exist that have the potential to function as
bioretention islands. Bioretention areas are small, sunken garden areas that in effect
act as sponges by soaking up, infiltrating and filtering stormwater collected from
paved surfaces. Alternatively, the undisturbed forest floor also can serve as an
excellent buffer to trap, filter and temporarily detain stormwater.

Figure 3 Potential site for rain garden on undeveloped tract of land at the
corner of King and Locks Pond Road. (DCR/DWSP)




Lock’s Pond Road — Stormwater Diversion

Figure 6 depicts the two subwatershed areas of Lake Wyola bisected by Locks Pond
Road. The larger subwatershed area of the two drains approximately 58 acres of
principally forested land on the easternmost portions of Morse Hill. Runoff drained from
this subcatchment crosses Locks Pond Road via two 18-ich culverts and a 12-inch culvert
pipe. The I8-inch culverts carry a perennial and an intermiitent stream across Locks
Pond Road while the 12-inch culvert pipe carries seasonal flows from a much smaller
portion of the subwatershed. The second subwatershed area is comprised of 39 acres of
principally forested land that drains the northeastern face of Morse Hill. A parabolic,
earthen ditch roughly five feet wide and eight inches deep located on the western side of
Locks Pond Road serves to collect off-site drainage and to a lesser extent intercept
seasonally high groundwater breaking out from the side of Morse Hill. Approximately
1,000 linear feet of ditch is broken up by two 12-inch culvert pipes that funnel water
across Locks Pond Road above and below the King Road intersection. Water from these
two culvert pipes meanders through yards (Figure 4), passes by septic leachfields, and
culminates into two point source outfalls located on the shore of Lake Wyola (Figure 5).

Figure 4A Swmall ditch below Locks Pond
Road storm drain. (DCR/DWSP)

Tigure 4B Storm drain outlet on shore of Lake Wyola. (DCR/DWSP)
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Suggested Improvement Measures:

(Measure M.3) Preliminary calculations were performed to determine the feasibility of
redirecting runoff from portions of Morse Hill to the Sawmill River, a Class B
waterbody. Presently, stormwater collected from the northeastern face of Morse Hill is
funneled across Locks Pond Road via two, 12-inch culvert pipes. Storm drain structures
on King Road (2) and Lake Drive (2) collect this runoff and pipe it directly into Lake
Wyola at two locations (Figure 4B). Eliminating or greatly reducing flows to these
outfall pipes would greatly reduce sediment deposition and re-suspension inside of Lake
Wyola. Conversely, redirecting these flows to the Sawmill River has the potential to
substantially increase peak flows and contribute to in-stream bank erosion,

Thus, any proposed discharged must establish controls on frequently occurring storms
(<37 rain) to limit peak flows and quantities. The premise for control is to detain for up
to 12 to 24 hours the quantity of runoff produced from what could be considered a 2 YR
Storm Event or a 3-inch rainfall. The runoff water is temporarily stored inside of a small
detention basin that allows for water to be released in a gradual manner over the course of
24 hours. An area approximately 120° long by 60° wide is needed to provide temporary
storage (24hrs) of stormwater to allow for the dampening of peak storm flows. An area
of privately held land located above the lower 12-inch culvert pipe is presently
undeveloped and has suitable slope and land area to accommodate a small basin (Figure
7). Acquiring an easement to construct and maintain a basin on this property would also
prove beneficial by settling out suspended solids largely introduced during wintertime
road maintenance activities.

Figure 7 Location and schematic of proposed exiended detention pend structure,



(Measure M.4) The existing, earth-lined roadside ditch on the west side of Locks Pond
Road is not of sufficient size or lined with appropriate cover to receive increased flows.
The cross-sectional area of this ditch must be increased and armoring is needed to protect
against erosion. A trapezoidal, turf-reinforced mat-lined (TRM) channel is recommended
to provide the needed capacity and to protect against erosion. There are several existing
driveway culverts that will likely have to be reconstructed to fit to the new channel.

Strategies to control rooftop/driveway runoff

Runoff that is generated on developed properties and carried by the network of
Association roads was also identified as a concern for residents. For most developed lots
rooftops freely discharge stormwater and driveways quickly funnel water onto the
traveled way of Association roads. Stormwater controls that were present were limited to
makeshift roadside berms and four catch basin structures located along Lake Drive (2)
and King Road (2). Roadways such as Lake Shore Drive are graded slightly crowned and
absent of roadside ditches; therefore, any water introduced to the road surface settles
within the principal travel lane causing potholes and standing water problems. Great
Pines Road is badly washing due in part to its steep grade and the concentrated
stormwater that it carries. Water bars recently installed and regularly maintained will
help to alleviate erosion problems. However, the purposeful damming of one such
diversion ditch suggests that improved homeowner education and outreach is needed.

Figure 8 Conceptual Plan for Southern Area (DCR/DWSP)

WATER QUALITY
* IMPROVEMENT PROJECT
LAKE WYOLA - SHUTESBURY, MA
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Suggested Improvement Measures:

Road Cross Section

(Measure M.5) Principal to any well
maintained gravel road are the concepts
of removing water from off of the
traveled way as quickly as possible and
dispersing water into stable, vegetated
areas as frequently as possible.
Removing water from the traveled way
can be accomplished by exaggerating
the crown of a roadway, pitching the
roadway towards one side, or by
intercepting water inside of roadside
ditches. On Lake Drive an exaggerated

crowned roadway with a small ditch on
the west side of the road is
recommended to remove water from the

Figure 9 Great Pines Drive (DCR/DWSP)

road surface and to intercept weeping water from the uphill side of the road. Ditch
construction can be as simple as creating a wheel-rut by running a tractor wheel alongside
the shoulder of the road. Care must be taken in low sloping areas such as Lake Drive to
ensure that ditches are pitched in a manner that the ditch will drain properly and not serve
as a ponding area for mosquito breeding. Alternatively, a stone filled trench and
underdrain piping piped to the two catch basin structures can serve to drain and intercept
standing water.

Source Controls

(Measure M.6) The relatively high ratio of rooftop area to average lot size means that
any improvements to capture rooftop runoff would result in significant benefits for
stormwater control. Of the rooftops viewed, most were not guttered and if present,
controls were not in-place to infiltrate or capture this source of stormwater. Rain barrels
can be an effective means of converting what is now considered a nuisance into a
resource as this water may be used for watering and other household applications. The
barrels are relatively inexpensive and take up a small footprint. A drawback to this
alternative is that in most cases it will require significant homeowner investments as most
rooftops are not guttered. However, during house remodeling and likely expansion
projects, these added costs can be better justified. Alternatively, driveway pavers offer
benefits of being pervious and more forgiving to the New England freeze/thaw cycle.
However, higher costs make pavers a less desirable option but perhaps with homeowner
incentives (i.e. dues credit) these practices could be encouraged.

11



Leaching Basin

(Measure M.7) A small tract of Association property at the intersection of Great Pines
Drive and Lake Drive has the potential to serve as a treatment site for stormwater carried
by Great Pines Drive (Figure 10). Presently, stormwater carried by Great Pines Drive is
washing the road as a meandering ditch is forming that carves across Great Pines Drive
and spills across Lake Drive before cascading down to the Association beach. Installing
armored (i.e. stone-lined) ditches where presently washing, increasing the crown of the
roadway to 9-inches, installing 12-inch cross culverts at the intersection with King Road,
and placing a sunken infiltrating catch basin structure would serve to protect the travel
surface of Great Pines Road. Moreover, a rip rap plunge pool and leaching basin can
enhance sediment removal, bacterial die-off and promote infiltration of stormwater. Soil
type mapped for this area is the Hinkley series which is comprised of shallow, gravelly
soils that are conducive to infiltration.

Figure 10 Location and schemite representation of proposed
leaching basin. (DCR/DWSP)

12



REFERENCED BEST MANAGEMENT PRACTICES

PRACTICE M.1 WATER BARS

Water bars are shallow, ridge diversions designed to divert road surface runoff to
stabilized (preferably naturally vegetated) upland areas. The purpose of the water bar is
to prevent gully and channel erosion of the road surface by intercepting water flow that
travels along the principal travel way. Construction can be accomplished by hand tools
or with the use of a small bulldozer. Ridge height should be a minimum of nine inches
and spacing is recommended at 100 feet on slopes between 5 and 10 percent. The

diversion channel should be set at an angle (30°) and with a positive grade not to exceed
2%.

Common Trouble Points:
> Ridge worn down by repeated vehicle traffic.
» Channel filled with deposited sediment.
» Erosion at outlets.
» Because of ridge height and vehicle clearance concerns, not suited to high
speed roads.

FASD <Ll Fmas ]
e

B X AT 5 AREA Ty
FLLGLED AZEA .

_ Cross section of
-5 g waterbar

&' - IR

Sape Drversion Spaciog {feet
« 5% 128

5-10% 123

10-20% bk

- 35% oh
= 30% 25

Source: Unpaved Roads BMP Manual, Berkshire Region Planning Council
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PRACTICE M.2 RAIN GARDEN
A rain garden (Figure Ve
12) uses native ‘
landscaping to soak up
and infiltrate rain water
from impervious
surfaces such as
rooftops, pavements and
driveways. The garden
should be constructed as
shallow depressions
located in upland areas.
The center of the garden
is sunken or a small
berm is made to
promote ponding of
water up to a maximum

of six inches deep. Plant

varieties selected should . . .
be hardy, drought and salt Source: Metropolitan Area Planning Council

Figure 11 Cul-de-sac Island rain garden.

tolerant, and capable of surviving temporary inundation (24 hours). Incorporation of
organic matter such as compost into the native soil will increase the water holding
capacity and nutrient retention of the soil. As a general rule of thumb, gardens are sized
as a percentage (20-30%) of the total area draining to the site. The two portions of Locks
Pond Road identified for a possible rain garden retrofit drain approximately 250 linear
feet of crowned, 24 ft wide roadway. Using 20% as a general rule of thumb, a garden
area approximately 25 ft square would be appropriate.

Common Trouble Points:

» Erosion occurs before vegetation is allowed to become established.

» Soil clogging due to high sediment load. Provide pretreatment (i.e. grass
strip, plunge pool, etc..) for trapping of suspended solids upstream of
garden.

» Overplanting.

14



PRACTICE M.3 EXTENDED DETENTION POND

An extended detention pond temporarily detains and stores stormwater runoff for an
extended period of time (up to 24 hours after a storm). The pond outlet can be configured
with multiple outlets designed to gradually release stormwater and to safely pass higher
flows from extreme events. The ponding of water over an extended period of time also
allows for sediments and pollutants normally found in stormwater to become trapped and
settle-out. See Attachment 1 for supporting calculations.
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PRACTICE M.4  TURF REINFORCED MAT LINED CHANNEL

Figure 12 Turf Reinforced Mat Placement on Route 32A in Hardwick,
MA. (DCR/DWSP)

Turf reinforcement mats are manufactured of UV and chemically resistant polypropylene
fibers that form a matrix capable of holding soil and seed in-place under high shear loads.
The mats offer a cost effective and “green” alternative to the conventional paved and rip
rap armored solutions typically used to prevent erosion in problem areas. Treatment
benefits of these channels can be enhanced with the placement of shallow check dams
that cross the channel every 50 to 75 feet. Check dams serve to promote infiltration,
increase storage and reduce flow velocities.

Common Trouble Points:

» Erosion occurs at the interface along the edge of road or on the side slope.
Prevent erosion by making an armored (paved chute) connection between
the road surface and the bottom of the channel.

» Erosion occurs at channel outlet. Prevent erosion with an armored plunge
pool of dumped rip rap.

» Overtopping caused by deposited sediment or debris. Remove sediment
and debris periodically from roadside channels. Perform mowing at a
minimum of once per year to prevent woody species.

16



PRACTICE M.5 CROWNED ROADWAY

Providing a proper crown is the surest way to drain water from the surface of a gravel
roadway. As a general rule, crown height should be set at 1/2 inch of rise per foot of road
width (e.g. ¥2” X 12 ft road width = 6” crown). An exaggerated crown of % inch per foot
may be necessary on steep sections of road (>5% slope) to counteract the tendency for
water to flow downhill over the road surface. Since normal use and wintertime plowing
depress crowns they must be reshaped annually with grading equipment. The present
schedule of grading Association roads on a semi-annual basis (late spring/late fall) seems
sufficient. A grader is the preferred piece of equipment for creating a crown. Bulldozers
are not generally recommended because of the difficulty in shaping the road with a
straight blade.

Complimentary to a good crown is a roadside ditch that is capable of carrying water to a
point of ultimate disposal. Ditches that are continually eroding threaten the road itself
and lead to sedimentation problems inside of ditches and pipes. Lining of a ditch with a
geotextile fabric and rip rap should be considered on slopes exceeding 6% to prevent
erosion. Frequent relief of ditches into stabilized, vegetated areas ensures dispersal but
also protects against erosion and topping of the ditch itself.

Common Trouble Points:
» Wheel ruts can form on the road surface where the soil base is poor
negating the effects of a good crown and ditch.
» Ditch undersized.

PRACTICE M.6 RAIN BARRELS

A rain barrel collects and stores rainwater collected from a
rooftop gutter drain system. Storing runoff water allows it to be
used later for lawn watering and gardening and prevents water
running off of your property and overwhelming street storm
drains or ditches. Rain barrels are 55 gallon plastic drums that
are relatively inexpensive starting at $85.00. The lightweight of
plastic makes installation easy and adaptable to most situations. -

Common Trouble Points:

» Darker colored barrels such as blue or green are
recommended because they block out light,
preventing algal growth. Note that plastic barrels
may be painted the color of your choice.

Reference:
*New England Rain Barrel http://www.nerainbarrel.com/Product.html
*No endorsement or recommendation is implied.
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PRACTICE M.7 LEACHING BASIN

A leaching basin is a catch basin fabricated of barrel and riser sections that permits the
infiltration of runoff into the ground. The leaching basin should be designed with a
pretreatment mechanism and with the ability for larger storm events to safely overflow or

by-pass these devices. The contributing arca of these devices should be limited to one
acre or less.

Common Trouble Points:

#» Because of a higher sediment load expected from a gravel road surface,
pretreatment of ditch/culvert outfalls in the form of a block and gravel
inlet protector is recommended to trap sediment (see detail below).

#» Because fine sediments will eventually clog the soil pores of the
surrounding soil, the device should be restricted to sites where
surrounding native soil is comprised of highly permeable sand and gravel.

» The double washed stone surrounding the basin must be encapsulated by a
geotextile fabric designed to prevent the migration of fines into the void
spaces of the sione.

> Qutfall shall be properly stabilized to prevent against erosion. Rip rap
armoring or alternatively a stone level spreader may be used to dissipate
and reduce flow velocities downstream of the device.

Cinderblock

T Qutfall Pipe -

]

Washed stone
wrapped in
geotextile fabric

Honeycomd |-
drain holes for [~
infiltration.

TYPICAL DETAIL
Precast 48" Dia. Leaching Basin

Figure 13 Schematic drawing of a leaching basin protected by a block and gravel inlet protector.
(DCR/DWSP}
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ATTACHMENT 1

HYDROCAD MODEL - LOCKS POND ROAD
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KEY FINDINGS:

EXISTING ROADSIDE DITCH UNDERSIZED TO HANDLE
EXTREME STORM EVENTS (>3” RAIN).

TRUF REINFORCED MAT LINED (TRM) CHANNELS
CAPABLE OF SAFELY CARRYING EXTREME FLOWS.

PROPOSED EXTENDED DETENTION POND SIZED TO
CAPTURE 3” RAINFALL AND TO SAFELY PASS
EXTREME EVENTS.

ED POND REDUCES 2 YEAR STORM PEAK FLOW BY
39%.

EXTREME STORM EVENTS (>3” RAIN) REQUIRE
COMBINATION OF DITCHED AND PIPED CONVEYANCE.

20
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lake wyola lacks pond ra 8inch pipe
Prepared by Division of Water Suppiy Protection
HydraCAD® 7.00_s/n 01735 © 1985-2003 Applied Misrocomoutar St stems

Type lil 24-hr 2YA EVENT Rainfali=3,00"
Page 7
12007

Pond 5P: Bypass Catch Basin {Prop.}

(571 Hint: Peaked at 871.54' (Flood elevation advised)

(63; Warning: Exceeded Reach SR inflow depth by 13.53' @ 12.60 hrs
[79; Warning: Submarged Pond 0P Primary device # 1 OUTLET by 259

Inficw Area = 40.180 ag, infiow Depth = 0,67 for 2YR BVENT event

= 1478 cfs @ 12.58 hrs, Velumes 2.242 af
" 1478 efs @ 12,58 hrs, Volumes 2.242 af, Attenw 0%, Lag= 0.0 min
= 14.70¢cls @ 1258 hrs, Volumes 2.242 af

Secondary C.08cle @ 1258 hws, Volumas 0.000 at

Routing by Ster-ind mathod, Time Span= 11.00-28.00 brs, di= 0.05 hrs
Paak Eleva 871.54' @ 1268 hre

Plug-Flow detention time= {not caleulated: cutflow precedes Inflow)
Centar-al-Mass Cet. fmam ot caleulated)

Cressedh ucm\,. coove Weix G.¥-

# _Routing Invert  Outlet Dovicas

1 Primary 888.00" 18.0" x40.0' long Culvert CPP, projacting, no headwall, Ke=0.900
Qutlet Invartm 864.000 S 0.0500% = 0.013 Qo= 0.800

Secondary 858.00° 18,07 %100.0' long Culvert CPP, projscting, no headwall, Ke= 0.800
Cutlet inveris 862.00' 8= 0.0600 7 n= 0.013 o= 0.500

3 Revice2 B71.50" 4.0'long x3.8' high Sharp-Crested Ractangular Welr o Eng Centraction(s}

MM:BQ o_._»moizmxuﬁ.mq&m@ﬁ.mm:axEumiamm. {Fres Discharge) ‘
1=Culvert (Inlst Controis 14.57 ofs @ 8.3 ips) .

~n

condary QutFlaw Max=0.05 cfs @ 12.55 hrs HW=871.52" {Frae Discharge)
..T...OE...au {Passes 0.05cls of 11,18 ofs potantial flow)
—d=Sharp-Crasted Rectangular Welr (Weir Controts 0,05 cfs @ 0.5 ips)

Pond 5P: Bypass Catch Basin {Prap.)

Hydrograph

nflow Area:

Flawe {ofa}

3 .

Y00 o et oy
s e

; 2
7 % [ L
BB 2 222 2 24 25 26 57 28

B inflow

B Cutilow
B Primary
& Secondary

lake wyoia locks pond rd 8inch pipe Type 1 24-hr 2YR BVENT Rainfaii=3.00"
Prepared by Division of Water Supply Protection Page 8
HydroCADRS 7,08 s/n 001735 @19 stems 171072007

Peond 6P: Sawmiil River

{577 Hint: Pazked at 855,32 (Fiood elevation advised)
{81] Bint: Submargad 80% of Reach 4R botiom
{81] Waming: Excaedes Pond 9P by 0.38' @ 13.75 hrs

Inflow Arsa = 40,180 ac, Inflow Bapth= 057" {or 2YR EVENT avent

inflaw = 20 cls @ 12.88hrs, Voiume= 2.033 at .
Outflow = 201¢cis @ 12.96 hrs, Volume= 2.033 &!, Afien= 0%, Lag= 3.0 min
Primary = 801 cls @ 12,86 hrs, Volumes 2033 af

Routing by Stor-Ind mathed, Time Spans= 11.06-28.00 hes, 6= 0,05 hrs

Peak Elevs 855,32 @ 12.96 hrs

Plug-Flow detention time= {not calcuiated: sutiow precedes inflow)
Canter-of-Mass det. time= (not calcuiated)

#__Routin invert Qutlat Davices .

1 Primary - 855.00' 20.0'long x 10.6 breadth Broad-Crested Bactangular Weir
Head (feet} 0,20 0.40 Q.60 0,20 1.00 1.20 1.40 1.60
Coef. (English) 2.40 2.56 2.70 2.69 2.68 269 2.57 2.64

Primary QutFlow Mex=8.94 cfs @ 12.96 hrs HW=855.31" {Fres Discharge)
*-1=Broad-Crested Ractangular Wslr (Weir Controls 8.94 ¢fs @ 1.4 fps)

Pond 6P: Sawmilil River
Hydrograph

Jd = [ M,.iﬁé_b..wm_ugumomo
o | Bg ~ PeakElev=855,32"

Flow {«ls)

MR s 55 16 7 18 19 20 2 28 o4 2 2% o 8
Time (hours)



<® wyoia locks pond rd 8inch plpe
epared by Division of Water Supply Protection .
droCADB 7.00 s/n 001735 @ 1986-2003 Appl i siams

Type i 2a-fr 2YR EVENT Aainfall=3.00"
Page 9
1/10/2007

Pongd 8P: Ext. Det. BasiniB (Prop.)

1l Warning: Submarged Pond SP Primary device # 1 QUTLET by 8,18

low Area = 40,180 ac, Inflow Depth= G.67" for 2YR EVENT event

low = 14.70cts @ 12.58 hrs, Volumes= L2242 at

tHow = 221 ¢is @ 1288 hrs, Volume= 2,142 af, Atens= 37%, Lag=23.0min
icarded = 219 ¢ls @ 1295 hrs, Volumew Q.109 af

mary = 4.32¢ls @ 1296 hrs, Volumes 1.881 af

condary = 4.70cls @ 12,96 hrs, Voluma= £.183 af

uting by Slor-ind method, Time Spana 11.00-28.00 hrs, dite 0.05 hrs

ak Elev=854.18' @ 12.98 hrs  SurtArea= 9,236 sf Slorages 23,601 of
‘g-Flow detention ima= 83.5 min calculated far 2,142 af (95% of inflow}
nter-0i-Mass del. tme= 70.1 min { 584.7 - §14.6)

# Invert Avall.Storage  Storagg Dascription
H -881.00" 31,867 f  Customn Stage Data (Prismatlc! Listed below
avation Surl Araa inc.Store Cum,Siore
(et} (so:fi {cubic-fest} {cubic-dast)
861.00 5,740 o g
862,00 6,663 8202 6,202
863,00 7,778 7,221 13423
864,00 8,867 8,373 231,738
865.00 10,764 5,886 31,681
% _Boeutlng invert  Quitlet Davices
i Primary BS1.00" 3.0" x30.0' long Culvert CMP, projacting, no headwatl, Ke= 0500
Qutlet invert= B80.00° S=0.0333 /' n=0.013 Co= 0.800
2 Primary BB1.85° 120" x30.0"long Culvert CMP, projecting, no headwall, Kes 0,800

Outlet invert= 86085 S=0.0333 7 n=0.013 Co= 0,800
3 Socondary 884.00' 6.0'long x0.6' breadih Broad-Crested Rectangular Waly
Haad {Teel} 0.20 0.40 (.60 0.80 1.00 1.20 1.40 1.80 1.80
Coef. (English) 2.78 2.87 3.00 3.20 3.95 3.27 3.30 3.31 332
Discarded 861.00° 0.003208 fpm Exflliration over Surface area nbove invert
Secendary 868125 150" x20.0'long Culvert CMP, square edge headwall, Kee 0.500
Outlet fnvert= 860,85 S« 0.0200 7 n=0.013 Co= 0.600
864.00° 126" long x 0.5 high Sharp-Crested Rectangular Welr ¢ End Contraction(s)

icarded OutFlow Max=0.19 ofs @ 12.96 hrs HWx=864.18' {Free Discharge)
d=Exiiliration (Exflitration Controls 0.1 cfs)

s

3. Davice 5

mary CutFlow Max=4.32 cis @ 12.98 hrs HWnB84.18' (Frae Dischazge)
1=Culvart (Barrel Controls 0.28 ofs @ 5.7 fps)
2=zCulvert (inie! Comtrols 4.04 ¢ls @ 5.1 fps)

sondary QutFlow Max=4.61 ofs @ 12.96 hrs HW=864.18" {Free Discharge)
3=Broad-Crested Rectangular Welr (Wair Controls 1,29 ¢fs @ 1.2 fns}
g=Culvert {Passes 3.32 cfs of B.57 cfs potential flow)

~—&=Sharp-Crested Rectangular Welr (Wair Controls 3.32 ¢is @ 1.5 ips)

lake wygla locks pond rd Sinch pipe

HivgraCAl

flow {cts)

Type il Zd-hr 2YR EVENT Rainfalt=3.00"

Prepared by Division of Water Supply Protection Pags 18
7.00 sfn 001735 © 1586-2003 Applied Microcomautar Svstems Q2007
Pond 8P: Ext. Dat, Basin1B (Prop.)
Hydragraph .
S S B tnfiow
Inflow Area=40.180 ac | |5 Zuwwee
154 Peak Elev=864.18" | ===
bt . Storage=23,601 cf.
182 LI .
12
1
104
LS
LE
b I B - e
&

> w8 19 o0 21 2 23

24 25 26 27 28

Time {hours)



Typa il 24-he 2YFR EVENT Rainfall=3.00"
Paga 1t
tems 1AQ/2G07

lake wyola Iocks pond rd Binch pipe
red by Division of Water Supply .vﬁoaozo_._
CAD® 7.0 sin Q01735 @ 1986-2008 A

- 470 ¢fs & 12.96 1ws, Velumes 0.153 af
oW = 4.70cla ® 12.98 hws, Volumes 0,153 af, Atien= (%, Lag= 0.0 min
= 4T0cls @ 1296 hws, Velume= 0.483 af

uing by Slordnd methed, Time Span= 11.80-28.00 hrs, = 0.05 fws
Elev= 855,97 @ 12.96 hrs
62 detent _op eawn {not caloudas

_# Routing invert Qutiot Devices
1 Primary B55.00' 240" x50.0' long Culvert CMP, square odge headwall, Kem 0.500
Quiist Invert= B52.00° &= 0.0800 Y a= 0.013 Cc=0.900

Primary OutFiow Maxa4.63 ofs @& 12.96 hrs HW=855.82' (Frae Discharge)
Ti=Cuiivert {Inlet Controls 483 ofs @ 3.3 1ps)

Pond §P: Gvertlow Catch Basin
I___n_.ouav:

mummx m_m_:..mmm,mw_ _

mn o: X mouo. Culvert

Flow [of:)

42 18 14 16 46 17 18 18 20 21 22 20 of &5 26 B. 2
‘Time {hours)

iake wyola locks pend rd 8inch pipe Type il 24-hr 2YR EVENT Rainfaii=3.00"

Prepared by Division of Water Suppiy ?Qm.u:o: Page 12
HydroCAD@ 7.00 s/n 001735 & 1986-2 ied Microcomputer Svstems V2007

Pond 10P: High Flow Catch Basin

{571 Hint: Peaked at 875.77" (Flood elevation advisad)
{61} Hint: Submerged 10% of Reach 3R botlom

inflow Area = 46.180 ac, Inflow Depth= 0.67° for 2YR EVENT event

tnilow - 1478 ¢fs @ 12.58 hrs, Volume= 2.242 af
Qutfiow = 14,78 cfs @ 12.58 hrs, Volume= 2.242 al, Atten= 0%, Lag= 0.0 min
Primary = 14.78 ¢fs @ 12.58 hrs, Volume= 2.242af
Sacondary = 0.00cfs @ 11.00 hrs, Volurnes 0.000 af

Fouting by Stor-Ind mathod, Time Span= 11.08-28.00 hrs, di= .05 brs
Pegk Elev= 875.77 @ 12.58 hrs

Plug-Flow detention imaw 0.0 min calculated for 2.242 af (100% of inllow)
Canter-of-Mass det. time= .0 min (914.5-$14.6}

& Routin fnvert Qutiat Davices
1 Phmary 8§72,00" 184" x 5C.0' Iong Culvert OMP, square edge headwall, Ke= G.500
Qutiet Invant= 869.00° S= 0.0600 ¥ n= 0.013 Co=0.900
2 Sacondary 876.00° 12.6leng ¥ 9.5 high Sharp-Crested Rectangular Welr § Enc Contractionss)

Prmary CuiFlow Max=14.73 cls @ 12,58 hrs HW=875.78" (Free Discharge]
Ti=Culvert {inlst Controlz 14.73 cis @ 8.3 ips)

N.P éogmos.gwx.o%am@:oagxs&umg.ﬁmamuan:maﬂ
=Sharp-Crested Rectanguiar Weir { Cantrels 0,00 ofs)

Pand 10P: High Fiow Catch Basin
Hydrograph

2 Inflow
i Quttaw

S 5.205 >wmm ho.._wo..mn [}
mummx mwm<um.~m..3.

Flow {cls)

; R ,\&m%i
31 dm 3 Mm. _mm ._m 3 E _m Nc m.“ Z oWm 2% B, 3 mm
! Time (hours)



Rainfallz4. 40"
Page 13
1/10/2007

3ke wyola locks pond rd 8inch pipe
‘repared by Division of Water Supply Pratection
ydroCADS 1.00 & igdd Misrogompyter

Tvpe lif 2&-hr 10Y]

Time span=11.00-28,00 hrs, dt=(.05 hrs, 341 points
Runoff by SCS TR-20 method, LH=SCS
Reach routing by Stor-ind+Trans methad - Pend routing by Stor-Ind mathod
ubeatehment 1S: Morse Hil) Subcatchmant Runolf Aream4(,180 ac  Runc# Dapie=1.53"
Flew Langthe2, 745" Tew3idmin CNeSS Runolf=38.25cfs 5.131 af

each 3R; Readside Ditch (Exist.) Paak Deplhxt 48 Max Vales.7 fns inflow«38.25¢cfs 5931 af
. n=0.030 L=1,000.0° §e0.0600 ¥ Capacity=18.41 ofs” Cuillows37,94 ofs 5,130 2!

Peek Deptha0.72' MaX VeieT.4 fps Inflows22,29 ¢fs 5.718 af

N=0.034 Lm340,0' S=0.0824 ¥ Capacity=24.26 ¢ds Outfloww22,34 ¢fs 5.747 af

each 4R: Prop TRM Channei QOZ@D
each 9R: Prop TRM Channel ﬂ.CﬂuQ\ V

Peak Depth«0,73' Max Vela6.7 ips inflow=21.27 afs .869 at
na(.034 La340.0' S=0.0600' Capacitys30.45 ¢is Clillows21.74 cfs 0,884 af

ond 5P Sypass Catch Basin {Prop.) Peak Elev=875.70" Inflows37.81 cls 5130 al

Primary=20.10 ¢fs 4,320 af Secondary=17.74cfs 0,810 af Outflow=37.81 ofs 5.130 af

snd 6P Sewmill River Paalk Elovwd55.76" Inflows35.77 ofs 4.879 af

Cutliow=35.77 ¢is 4.879 af

snd 8P Ext, Dot, BasIniB (Prop.) Paak Elov~864141" Storagee25,855 ¢! Inflow=20.10 cfs 4,320 af
Discarded=(.21 ¢fs 0.143 2 Primarywd.57 ois 2.507 af Secondanyw13.87 ¢ofs 1.162 &8 Cutliow=18.76cls 4.213 af

and $P; Quertlow Catch Basin A ru SG«)U

and 107: High Flow Catch Basin n Cﬂu@ﬁd ) . Peak Eleve876.59 . Inflowm37.84'ls 5,930 at
' fimary«16.67 cfs 4.261 af Secondary=21.27 ofs 0.568 af Cutiowa37.94 ¢fs 5.130 af

Pagk ElaveB856.84' Ificw=13.87 cfs 1,562 af
24.0" x 50.0' Culvert Outllow=33.87 cis 1.162 al

Total Runoif Area=40.180ac Runoff Volume = 5,131 af Average Runoff Depth = 1,53"

Type Ml 24-hr 10YR EVENT Rainfail=4.40"
Bage 14
psterns 110/2007

lake wyola locks pond td Binch pipe
Prepared by Division of Water Supply Protection
HydreCAD® 7.00_s/n lied Micracamauter

Subcatchment 15: Morse Hill Subcatchment

Auncft = 3B.25uls@ 12.47 hrs, Valumes 5.131 &i, Depth= 1.53"

Aunof! by SCS TR-20 methad, UH=SCS, Time Spans= 11,00-28.00 hrs, dt= 0.05 hrs
Type I 24-hr 10YR EVENT Rainfali=4.40

Area {ac) __CN__Description
38000 68 Composite Woods - Good Cond.
1180 90 Roadway :
40.180 89 Weighted Avarage

Te Length Slepe Veloclly Capacity Description

(min} _ {feehh (¥ (ft'sac) {efs)

5.9 30 0.0500 a1 Sheat Flow, Sheat Flow

Woads: Light underbrush - n= 0.400 P2= 2,00
211 1,600 08800 13 Lag/CN Mathod, Woods
44 1,115 086800 ° 438 12.78 Channst Flow, Channel Flow

Arga= 3.0 st Perim=86.7" r= 0.45° 0= 0.050

314 2745 Toa

Subcatchment 18: Morsa Hill Subcatchment

; Hydrogragh

pot : Type il 24-hr 10YR EVENT

ol : - . Rainfall=4.40"

®] BT T T Runioff Areas40.180ac

20 B Runoff Volume=5.131 af
gal | HE m Runoff Depth=1.53"
B | B Flow Length=2,745'

o | @ .. . Tes3t.4min

14 - C CN=68

i2d . R .

104

L T " N

& . -

KB i ) e . _

24 % R

No.s2 1@ 4 5 18 7 18 18 20 21 22 @ 2 28 %5 27 29
Time {houra} '



lako wyola locks pond rd Sinch pipe Type il 2d-hir 10YR EVENT Aainfall=¢,40"

Prepared by Division of Water Supply Protection Page 15
HutcCAD® 7.00 sia 001735 © 1886-2003 Applied Mitrecompistar Systems 1402007
Reach 3R: Roadside Ditch {Exist.) “

182 Warning: Early inflow requires earlier time spas i ( . : @
{81] Warning: Storage range exceaded by 0.38' Am|\|l ;ﬂﬁm\ T mﬂm\m@ .

[35] Hint: Peak inflow Is 208% of Manning's capacity

Intlows Arag = 40,180 ac, Infiow Depth = 1.53° for 10YR EVENT avent
= IB25cis @ 1247 Ars, Volimaw 5131 at
[o! W o= 3784 cls @ 1253 hrs, Volumes 8.130 af, Atlen= 1%, Lagw 3.6 min

Routing by Stor-inc+Trans method, Time Span= 11.00-24.00 birs, dt= 0.05 hrs
Max. Velocity= 8.7 fps, Min. Travel Time= 1.9 min
Avg. Veloeity = 3.5 fpg, Avg. Traved Tima= 4.7 min

Peak Dapths 1.13' @ 12,50 hrs

Capachy at bark full= 18.41 cfs

nvert= 930.00° Outlst Inverts 876.06 -

56U x 0.75' deep Parsbalic Channal, ne 0.030 Length= 1,000.0' Slope= 0,05007

Reach 3R: Roadsida Ditch {Exist.)
Hydrogragh :

124

Flow {efs} )
8

B S P P A A 23 24 2 2 # o
Time (bours)

Type Il 24-hr 1GYR EVENT Rainfali=4.40"
Page 15
110/2007

lake wyela locks pond rd 8inch pipe
Prepared by Divisicn of Water Supply Protection
HydraCAD® 7.00_s/n DO1735 @ 1986-2003 A i

Reach 4R: Prop TRM Channel

inflow Area = 40,180 ac, Inflow Depth= 1.11" for T0YR EVENT event
inflow ® 2223cls @ 12,55 hrs, Volurmes= 3718al
Cutlow = 2214 ¢l @ 1258 tes, Velumes 3.717 af, Aften= 0%, Lag= 1.4 min

Routing by Stor-Ind+Trans methad, Time Spans= 11.00-28.00 nrs, d1= 0,05 hrs
Max. Velogitys 7.4 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 3.5 ips, Avg. Travel Time= 1.5 min

Peak Depth= 0,72 @ 12,57 lrs

Capagcity at bank fuli= 24,26 ofs

Infet Inverts 858.00°, Outiat inveri= 830.00'

200° x 0.75 deep charnel, nw 0.034 Lenglh= 340.00 Slopes 0.0824
Sids Slope Z-values 3.0

Reach 4R: Prop TRM Channe}
Hydrograph

|.w B Inflow
a Dc&os_—

it Inflow: Area=40.180 ac
2 - . -Peak Depth=0.72"
o  Max Vel=74 fps
LE .. h=0.034
s ‘ oo L=340.0"
&1 : . o '8=0.0824 '
: _ - Capacity=24.26 cfs
s . o

T
T

: Mw..zaz.._m.ul.mﬂ.w»om,d.ﬁwmm.\. 5 22 27 o3
. . Time (hoursj



zke wyaola locks pond rd Binch pipe Type Il 24-hr 10YA EVENT Rainfali=4.40"

‘repared by Division of Water Supply Protection Page 17

wdraGAC® 7.00 sin 0017 1986-2003 Applied Micr ter Systams 1/10/2007
Reach SR: Prop TRM Channel h c.mwv e&

tilow = 29.27¢ls @ 12.533 hrs, Velume= 0,868 af

uthow = 2114cfs & 12,56 hrs, Volumes 0.868 af, Atten= 1%, Lag=18min

touting by Stor-ind«Trans method, Time Spanw= 11.00-28.00 hrs, di= .05 hrs
fax, Veloditys 6.7 ips, Min, Traval Time= G.8 min
~g. Veloeity = 2.5 fps, Avg, Travel Time= 2.3 min

'gak Depth= 0.73' @ 12.54 hrs

apacity at bankculbe 3546.cls .

1tet fverts 858.0¢, Ou veris 837 80° .
50 % 1.00° deepthannel nw 0.034 Lengthe= 340.0° Slope= 0.0600 7

ide Siope Z-valuew 2.0 3.0

Reach 9R: Prop TRM Channel
Hydrograph

Vel=6:7 fps-

Flow (efs)

fims (hours)

take wycla locks pond rd 8inch pipe
Prapared by Division of Water Supply Protection
HydreGAD® 7.06 s/n 001735 © 1986-2003 Applied Microcemsuter Svstems

Type Il 24-hr 10YR EVENT Rainfali=4.40"
Page 18
11048007

Pond §P: Bypass Catch Basin {Prep.)

{57 Hint: Peakad at 875,70 (Fiocd elevation advised) .
{53] Warning: Sxcaeded Reach oR inflow depihi by 16.98' @ 1255 hrs
{79} Warning: Submerged Pond 10F Primary device # 1 INLET by 3.70'

Inflow Arga = 40,180 ac, Inflow Depth= 1.53" for 10YR EVENT event

infiow = | 37B1¢ls@ 12.56 hrs, Volume= 5,130 af

Qutflowr = 37.81¢ls @ 1266 hrs, Volumes 5.130 af, Attans 0%, Lag= 0.0 min
Primary = 2010cls @ 12.56 fws, Volume= 4,320 at

Secondary = 1771 cle @ 1256 hrs, Vaolumes 0.810 &f

Rauting by Stor-ind methad, Time Spans= 11.00-28.00 frs, di= 0.05 hrs
Peak Elavs 875.70° @ 12,56 hes

Piug-Fiow delention timew= (not calewlated; cutfiow precedes infiow)
Canter-of-Mass det. tmew= {not calculated)

# _Routin
1 Prismary

Invert Qufiet Daviges

886.00" 18.0" x40.0' long Cuivert CPP, projecting, na haadwall, Ke= 3.900
Quilet inverte 864.00' S= 0.0500" n=0.043 Ce= 0.900

2 Secondary 868,00 18.0" x100.0'fong Culvert CPP, projecting, no headwall, Kew 0.800

3

Qutietinveris B62.00' 8= 0.06007 n=0.013 Co= 0.500
871.5¢" 4.0'long x 3.8' high Sharp-Crested Reclangular Welr 0 End Contraction(s)

Primary QuiFlow Max=20.07 ofs @ 12,55 hrs HW«B7588 (Free Dischargs)
L-1=Cuivert (Iniat Controls 20.07 cfs @ 11.4 ips)

Davice 2

wunnmm;. CuiFiow Max=17.68 cfs @ 12.56 hrs HW=875.68' (Free Discharge)
-2=Culvert {Intet Contrels 17.68 cfs @ 10,0 fps)
.n...wa,m:m_.v.n.‘wwwou Rectangutar Welr (Passes 17.68 ¢is of 126.74 cis potential fiow)

Pond 5P: Bypass Catch Basin {Prop.)

Hydrograph
- oo T : R £ tntlow
4 ki B s A A i | e
@ 5 D0 U inflow Area=40.180ac | [Biw
P L . Peak ElevsB75.70".
36
a
324
364
2687
2,
F 24
28
£
16¢
1d7
12
b T
i .\v\\.\-.w\\as ._ LI
: .
bt 4y

112 13 14 15 .16 17 18 18 @0 2 2. 25 24 45 % 27 2
. . Time {hours}

e



ake wyoela locks pond rd 8inch pipe dﬁm Nt 24-hr 10YR EVENT Rainfaiizd. 40"

reparad by Division of Water Supply Protection Paga 17
ydroCADE 7.00 a/in 001735 © 1886-2003 Appi 11072007

Reach SR: Prop TRM Channel m C.W < @ﬂd
Hlow = 2127 ¢fs @ 12.53 hrs, Volumes 0.868 af JV
tflow = 2114 cfs @ 12,56 hrs, Volumen 0.862 af, Atten= 1%, Lage= 1.6 min
iouting by Stor-Ind+Trans methad, Time Spans 11,00-28.00 hrs, di= 0.08 hrs
4ax. Velocity= 6.7 {ps, Min. Travel Time= C.8 min
g, Veloelty = 2.54ps, Avg. Travel Time= 2.3 min
‘aak Deptha 0.73' @ 12.54 hrs
apacity al bank fulke 3gd6cls -
et Inverts 858.08", Oul _._<mnu asr.80' .

S0 % 1.00° deepchannely n= 0.034 Langth= 340.0'  Slope= 0.0800 Y

iide Slope Z-valow 20 3.0

Reach 9R: Prop TRM Channel

Hydrograph
coil T
£ Cutflow

ﬁwmxu w@vﬁs, |
Ve .m_..m_..N.,m

Flaw {cfs)

2 21 22 m 24 25 25 27 o8
.::E {houra)

iaka wyola locks pond rd 8inch pipe

Type il 24-hr 16YA EVENT Rainfaled 40"

Prepared g Division of Ewnm_. Supply Protection Page 18
1/20/2007
Pord 5P: Bypass Catch Basin (Prop.)
1571 Hint: Peaked at 875,70 (Flood slevalion advisad) .
M } Warning: Exceeded Reach SR Inflow depth by 16.88' @ 12.55 s
{79} Warning: Submarged Pond 10P Primary device # 1 INLET by 3.7¢"
inflow Area = 40,180 ac, Infiow Depth= 153" for 10YR EVENT avert
inflow = | 37.81cfs @ 12.56 brs, Volumes= 5,130 af
Quttlow = 37.81 cls @ 12.56 hrs, Volume= 5.130 af, Alten= 0%, Lag= 0.0 min
Primary = 2010 cfs @ 12.56 frs, Volume= 4.320 af
Secondary = 17.71cls @ 12.56 hrs, Velumes 0.810 af
Reuting by Stor-ind method, Time Span= 11.00-28.00 hrs, = 0.05 hrs
Peak Eleve 875.70' @ 12.56 heg
Plug-Flow detenton times (nat calculated: cutfiow precedes inflow)
Ganter-of-Mass det, tima= {not caleulated)
# Routin Inver: Qutiet Bavices
1 Primary BG6.0C 180" x40.0° long Cuivert CPP, projecting, no headwall, Ke= 0.900
Outlet Invertm 884.00° S= 0.0500 7 nw 0,013 Ce= 0.900
2 Secondary 868,00° 18.0" x100.0'fong Culvert CPP, projecting, ne headwall, Ke= 0.0
Quilet inverte 862.00' S= 0.0800 7 nw= 0.013 GCe= 0.900
3 Daevice2 87150 4.0'fongx3.8' high Sharp-Crasted Reclangular Weir 0 End Contraction{s)
Primary QuiFlow Max=20.07 ofs @ 12.56 hrs HWaB875.68° (Free Discharge)
T=Cuivert_(infat Gonirols 20.07 ofs @ 1.4 ips}
Mmooaamé Qutfiow Max=17.68 cfs @ 12.56 hrs HW=875.68 (Free Discharge)
“—2=Cuivert (Iriet Controls 17.68 cfs @ 10.0 fps)
harp-Crested Rectangular Welr (Passes 17.88 ofs ¢f 126.74 cfs potental flow}
Pond 5P: Bypass Catch Basin (Prop.)
Hydrograph
N .. - PP ; “ . N - - . B MJ:D}
e i Duttow
a2 B Inflow Area=40.180ac | (B,
) . Péak Elev=875.70"
a3as :
a3 .
a2 :
30
g ﬁ»ﬂﬂonZ@ oF
Z 2
m P
20
Z 18
6
147
12
10
e
4
! ; \\§§\§&\&%§\§ R

:aa:a;ma;m BEBBE mm 3 N.\. Nw
o . . ,z??oea



take wyola locks pond rd 8inch pipe .
Propared by Division of Water Supply Pratection
by iroCADS 7.00 s/n 001735 & 1986-2003 Appliad Microcomputar

Type il 24-hr 16YA EVENT Bainfaled.q0"
Paps 19
1102007

Pond 6F: Sawmill River

{571 Hint: Peaked at 855,78" {FMood elevation advised)
{81} Hint: Submerged $2% of Reach 4R bottam
[81] Warning: Exceaded Pend 9P by 0.47' @ 12.40 hrs

40.180 ac, infiow Depth = 1.46* for 10YR EVENT event
4.879 af

low Area=
= 35.77¢l5 @ 1262 hrs, Volumen
= 35.77cls @ 1262 hrs, Volumes
= /77 cls @ 12.62 hrs, Volumes

ikt

4,879 af

Routing by Stor-Ind method, Time Span= 11.00:28.00 hrs, dt= £.08 hrs
Penx Elevs 855,76 @ 12.62 hrs

Plug-Flow detention fime= (not calctlated: cuttiow precedes inflow)
Center-of-Mass del. time= (not calcufated)

# _Rouin Invert Outlst Devices :

4879 af, Attans 0%, Lage 0.0min

1 Primary . &55.00° 20.0' long u.S.m.uSunSm-‘omn.n_.omﬁ.u Rectangular Wair
. Head (faet) £.20 .40 0.60 0.80 %.00 1.20 1.40 1.80
Ceef. (English} 2.49 2.56 2,70 2.69 2.68 2.69 2.67 2.64

Primary QutFlow Max=35.62 fs @ 12.62 lrs HWwBES5.76' ({Frae Discharge)
T—1=Broad-Crested Rectangular Welr (Weir Cortrols 35,62 ofs @23 sy

Pond &F: Sawmill River

Hy&ragraph

40

e wlE)

1112 18 14 35 16 & 18 19 2 M oz o33 24 25 %%
Time {hours)

- Inflow ?mmw oae
' Peak Elev=855.76"

T £5 Prirnary
ac’

Type i 24-hr 10YA EVENT Rainfali=s 40
Fage 20
112007

iake wyola iocks pond rd Binch pipe
Prepared by Divisior of Water Supply Protection
HudroCADS 7.00_ s 001735 & 1986-2003 Apoliad Micr

Pond 8P: Ext. Det. Basin1B (Prop.)

[78] Warning: Submerged Pord 5P Primary davice #1 QUTLET by 0.43"

Ieflow Arga 40.180 a6, Inflow Depth= 1.29" for tOYR EVENT event

inflow = 2010cls @ 1258 hirs, Volume= 4.326 at

Qutflow = 1876cls@ 12.68 hrs, Volumes= 4.213 af, Atiens 7%, Lag= 7.3 min
Discardad = 021cls @ 12.588 hrs, Volurmes 6,143 af

Primary = 4.57 cls @ 12.68 hrs, Volume= 2.907 af

Sacondary « 1347 cls @ 12.68 hrs, Volumes RAL-E

Routing by Stor-ind method, Time Span= 11.00-28.00 hrs, dt= 0.05 hrs
Paak Eieve 864.417 @ 12.68 hrs  Surf.Area= 9,706 sf Storage= 25,855 ¢l
Plug-Flow detention fime= 84.1 min caiculated for 4.201 af (87% of inflow}
Center-of-Mass dat. ima= 51.2 min { 962.2- $10.5}

# nvert _ Avall.Siorage  Storage Daseriplion

1 861.00 31,861 of Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area . Inc.Stora Curn.Slore

{faet) (5o} {oubicdest) {eubic-faet)

861.60 5740 0 0

882.00 6,683 §,202 6,202

863,00 7.77% 7,221 13,423

864,00 8,887 . 8373 21,796

865.00 10,764 5,866 31,861

# Rouling Invert Qutlst Devices .

1 Primary 886100 3.0" x30.0'long Culvert CMP, projecling, no headwall, Ke= 8.800

Qutlet Invert= 860.60' S=0.03337 n= 6.013 Co= 0.800
2 Primary 861.85° 120" % 30.0'ieng Culvert CMP, projecting, no headwall, Ke= 0.800
Qutlet Invert= 850.85' S 00333 nx0.013 Co= 0.500
3 Secondary 864.00' 6.0°'long x 0.8 breadih Broad-Crested Rectangular Welr
Head {faet) 0.20 5,40 0.50 0.80 1.00 1.20 1.40 1.80 1.80
Coel. (Engiish) 2.78 2.87 2.00 3.20 3.25 327 3.30 3.31 3.3z
Discarded B5%.00° 0.003208 fpm Exfliiration over Surface area above Iavert
Secondary 861.25' 15.0" x 20.0' lorg Culvert CMP, square edge headwall, Ke= 0.500
Outlstinvert= 860.85' S=0.0200% nw= 0.013 G 0.900
864.00" 12.6"long x 6.5' high Sharp-Crested Rectanguiar Weir 0 End Contracion{s)

4
5
8 Device 5
s

arded QutFiow Max=0.21 cfs @ 12.68 hrs HW=854.41' (Free Discharge)
=Extlitration {Exfiliration Controls .21 cfs)

n:ﬁa.oﬁmoiz_mxua.ﬂoa@,_n.mmzaIEummn.ﬁ. A_n_.mmumwosmﬁmw
=Culvert (Rarral Contrgis 8.29 ¢fs @ 5.8 fps)
=Culvert (Inlet Conirals 4.28 cis @ 5.5 ips)

condary OutFlow May=13.93 cfs @ 12,68 hrs HW=884.41' {Free Discharge)
3=Broad-Crested Restangular Walr (Weir Controls 4,52 ofs @ 1.8 fos}
=Culvart {inle! Contzols 9.41 ofs @ 7.7 fos)
=Sharp-Crestad Rectangular Welr {Passes 8.41 ofs of 11.85 cfs potential flow)



tke wycla locks pond rd 8inch pipe
‘repared by Division of Water Supply Protection )
yGroCADS 7.00 s/ 001735 @ 1985- Al i i tems

Type M 24-hr 10YR EVENT Rainfall=4.40"
Page 21
1102007

Flow {cis)

Pond 8P: Ext. Det. Basin1B (Prop.)
Hydragraph

. Intiow Area=40.180 ac.
...l Peak Eleve864.41!.

lake wyola locks pond rd Binch pips
Prepared by Division of Water Supply Pratection
HydraCADE 7.00 $/n 001735 © 1586-201 ied Microcom

Type it 24-br 10YR EVENT Rainfali=z.40"
Page 22
AAQIBORT

Pond 9P: Overflow Catch Basin

{57} Hint: Peaked at 856.84' (Flcod elevation acvissd)

infiow - 13.87¢cls @ 12,68 hrs, Volumes 1.162 af
Quiflow = 13.97cls @ 12.68 hrs, Volume= 1.162 ai, Alten= 6%, Lage 0.0 min
Ahmary = 13.97¢is @ 12.58 hrs, Volumas 1982 af

Routing by Ster-Ing methed, Time Span= 11.00-28.00 firs, di= 0.05 hrs
Paak Elave 856.84' @ 12.68 firs

Plug-Fiow detention timew (not caleulaled: sutiiow precedes inflow)
Center-of-Mass del. ime= (ot calctdated)

% . Routin
1 Primary

Invart  Quttet Davicas
855.00' 23.0" x 50.0° long Culvert CMP, square edge headwall, Ke= 0.500
Cutlet invertm 852.00" S=0.0600 '/ n=0.013 Co= 0.900

Primary CuiFlow Max=13.03 cfs & 12,68 hrs HW=858.8¢ {Fres Discharge)
Tet=Cuivert {inlel Contrals 13.93 ofs @ 4.6 fps}

Pond 8P: Overflow Catch Basin
Hydregraph

Peak Elev=856.84"

240" X 50.0' Culvert

Flaw {¢{s)

18 19 20 2 22 23 2 25 25 27 g5
Tima {hours)




lake wyola locks pond rd Sinch pipe Type l 24-hr 10YR EVENT Rainfalls4,40"
Prepared by Division of Water Supply Protection  Page 23
HydioCAD® 7.00_s/n 001735 @ 1986-2003 Applied Micracomputer Systems 14072007

Pond 10P: High Flow Catch Basin

{57} Hint: Peaked at 876.59' (Flood elevation advised)
[61] Hint: Submargad 11% of Reach 3R bottom

inflow Area = 40180 ac, inflow Depth = 1.53" for 10YR EVENT event

Infio = 3794cls @ 1253 hrs, Volumae 5,130 af
o = 37.94 cfs @ 1253 hrs, Volumes 5.130 al, Atten= 0%, Lage G4 min
Phmary = 1667 cfs @ 1253 hrs, Volumes 4.261 af

Seccrdary = 21.27cfs @ 1253 hrs, Volumes 0.869 af

Routing by Star-Ind method, Time Spans 11.00-28.00 hrs, dt= 0,05 Ars
Pazk Blov=878.50' @ 1253 hrs

Flug-Fiow detention times (not calculated: outfiow precedes inflow)
Geniar-of-Mass del. time= (not calcLiated)

# _Routing invert  Qufiet Devizes
1 Primary 872.00' 1B.0" x 50.0'long Culven CMP, square edge headwall, Ke= 0.500
Qutlet Invert= 865,00 S= 0.0800Y n=0.013 Co=0.500
2 Secondary 876.00° 12.6'langx 0.5 high Sharp-Crested Rectanguiar Welr G End Contraction(s)

Brimary QuiFlow Maxw16.65 ofs @ 12.53 hrs HW=576.5¢" {Frae Distharge}
Bet=Culvert {Iniet Contrals 16.66 ofs @ 9.4 ips)

,Mwnosumé OutFlow Max=21.13 ¢fs @ 12.53 hrs HW=B76.58" (Free Discharge)
2=Sharp-Crested Reclangular Weir (Wair Controls 23,12 ofs @ 2.9 1ps)

Pond 10P! High Flow Catch Basin

c o

g ow Areas40180ac
o . Peak Elevs:

Flow .(cls)
B

1t 12 18 14 15 16 17 8 3% 20 2 2z 23 24 25 26 27 28
Tima ¢hours)

lzke wyola locks pond rd 8inch pipe

Type il 24-hr 25YR EVENT Rainfali=5.20"
Page 24
D007

Tima spans11.00-28,00 hrs, dt=0.05 hrs, 341 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-ind+Trans method - Pond routing by Star-ind method
Subcatchmeant 15: Morsae Hill Subcatchment Runofl Area=40.180 8¢  RuncH Dapthe2. 09"
Figw bengin=2,745' Tewlt.d min CNe§S RuncHa33.62 cis 7.505 af
HAeach 3R: Roadside Ditch (Exlst) Peak Depth=1.42" Max Vei=8.11ps Infiow=33.62 cfs 7605 af
R=0.030 L=1,000,0' S=0.0600Y Capacity=15.4%1 cls Outficws53.20 cfs 7.002 af

Reach 4R: Prop TRM Channe! hdlmvé&\v

Raach 9R: Prop TRM Channe! AC «.\ Pgal Dapthal,98' Max Valu?.7 fps inflow=34.05cfs 1.714 &t
. ’ 2 = n=0.034 L=340.0° Sx=0.0600 7 Capacily=38.45 cfs Outfiow=35.88 cfs 1.714 af

Peak Deplh=0.84' Max Veie8.0fps Infloww3D.45 cis 4.887 af
3034 L=340.0" S=0.08247 Capacily=24.26 cls Outflows30.38 ofs 4.586 ai

Pond 5P: Bypass Caich Basin {Prop.) Poai Eleva883.3% inflow=53.00 cfs 7.002 af

Primary=27.35 ¢fs 5.572 af Secondary=25.65cfs 1.330 af Outlow=53.00cls 7,002 af

Pand 6P; Sawmil] Rlver Peak Elev=855.95' Intlow=30.67 cls 5.732 af
Outtlow=50.567 cfs §.732 af

e
Pond 8P; Ext. Dat. Basin1B (Prop.) Tioov ﬂmﬁw 0 Peak Elev=864.70" Storage«28,682 ¢f Inflow=27.35 ofs 5.
Discarded=0.24 ¢ls 0,160 af Primary=4.87 cfs 3.357 al Secondary=20.77 cfs 2.046 af Outfiows=25.88 ofs &,

Pond 9P: Overtlow Catch Basin ﬂ Vognw,ﬁu

at
at

g7
3

[SN )

Paax Elev=387.89° Inflow=20.77 cls 2.046 ai
24.0" x §0.0' Cuivert  Qutfiow=20.77 ¢fs 2,048 af

Paond 10P! High Flow Catch Basin hc W. AN Peait Eleve878.51" inllow=32.20 ¢fs 7.002 af
rifiaryw1 7,15 ofs 5.285 al Secondary=38.05 ofs 1,714 al Cutflow=53.20 cfs 7.002 af

Total RuncH Area = 40,180 ac  Runoff Volume = 7.005 af Average RuncHf Depth = 2.08"



‘e wycla locks pond rd 8inch pipe

Type il 24-fr 25YR EVENT Rainfali=5.20"

spared by Division of Water Supply Protection Page 25
CARE 7.00 11985 lieg i IA2007
Subcatchment 15: Morse Hili Subcatchment
wft = 53.62cis @ 1246 hrs, Volumes 7.006 2f, Depth= 2.09"
10ff by SCS TR-20 mathed, UH=SGS, Time Span= 11,00-28.00 hrs, dt= 0.05 hrs
g Wi 24-hr 25YR EVENT Rainfali=5.20"
Ares fact CN __Dascriplion
39,600 88 Composite Woeds - Goed Cond,
1180 50 __Roadway
40.180 6%  Weighted Average
Tc iength Slope Velooity Capacity Daseription
nint  ffeat) (BN (fYsac) {cfs) :
58 30 0.0500 ot Shesl Flow, Shest Flow .
: Woods: Light underbrish ne 0.400 P2 3.00
211 1,600 0.0800 1.8 Lag/CN Method, Woods
44 1,115 G.0800 4.3 1278 Channel Fiow, Channet Flow
Araan 305! Parime £.7' rn 0.45 n= 0.050
i 2745 Toal | : : - .
Subcatchmsnt 1S: Morse Hill Subcatchment
Hydrograph
e j [ .
mm,m T S 5 Rurot{
5 i L Lo
e “Type-Hll-24-hr 28YR EVENT -
RE oo Rainfall=5.20"-
;1 e RUNOH Area=40.180 ac .
404 ; . : : . )
]t - RUNOH Volume=7.005 af .
~ 857 : : : ; : ‘ ; Y
1794 ‘ ~eeee RO Depth=2.00"
e ‘... .:FlowLength=2,745'
mu.“
159
10+
o . T U T £ > - =

B T A N A N U ) 24 25 5 -z 28
Tiemg {hours) )

lzke wyola locks pond rd 8inch pipe Type il 24-hr 25YR EVENT Rainfall=5.20"
Prepared by Division of Water Suppiy Prataction Page 26
HudroCADS 7.00 s 01736 @ 1956-2003 Anplied Micracomputer Systems 1102007

Reach 3R: Roadside Diteh (Exist.)

[82] Warning: Early inflow requires earlier ime span
{811 Warning: Sterage range axceeded by 0,67
{55] Hint: Peak inflow is 281% of Manning's capacity

fow Area =
nflow =
Quiliow =

40,180 ac, inflow Depth= 2.08" for 25YR EVENT evant
E3.620fs @ 1246 hrs, Volumes 7.005 af
83.20¢ls @ 1252 hrs, Volume= 7002 af, Altan= 1%, lag= 3.5 min

Rouiing by Stor-Ind+ Trans method, Time Span= 11.00-28.00 hrs, ¢l 0.05 hrs
Max, Veloclty= 8.1 Ips, Min, Travel Time= 1.8 min
Avg. Velocity = 3.9 ips, Avg. Trave! Times 4.3 min

Pagk Depthe 1.42' @ 12.48 ks

Canacity at bank full= 18.41 ¢fs

inlgt invert= 830.00, Qutiet invert= 870.00°

540 % 0,75 deep Parabolic Channel, n=0.030 Lengthm 1,000.0° Slopes= 0.0800

Reach 3R: Roadsids Ditch (Exist.)

, 1.‘&33‘%3

of el % . “:zoé Area=40.180 ac

a0 L. Max Vei=g.1 fps’
s A . ..h=0.030
N L=1,000.0°
£ S $=0.0600

e " -‘Capacity=18.41 cfs

4m.m. B - L

._n_m A s

]

i B 15 15 18 &. 1818 2 2 & d e 55 te o m

Time {hours)



lake wyola locks pond rd 8inch pipe Type Il 24-hr 25YF EVENT Rainfali=5.20"

Prepared by Division of Water Supply mﬁmﬂ_os Paga 27
Hvdre ARG 7 00 s/n 004735 ®1886-2 Yed Microcom stems 1/18/2007

Reach 4R: Prop TRM Channel

rring: Storage range exteeded by 009
Peakinfiow is 126% of Manning'’s capacity

,.
1911
g8t

Infiaw Area = 40.180 ac, inflow Depth= 1.40" for 25YR EVENT svent
Inflow = 34Ecfs @ 12.54 hrs, Velumaes 4,687 af
Cutow = NZBcfs & 12.56 hrs, Valumes 4,686 af, Atten= 0%, Lage= 1.3 min

Routing by mST_:nh_.«m:m method, Time Span= 11.00-28.60 hrs, dtw 0.05 hrs
Max. Velociys 8.0 Ips, Min. Trave! Timem 0.7 min
Avg. Velocity = 3.7 fps, Avg. Travel Timew 1.5 min

Peak Dapih= 0.84' @ 14,55 hrs

Capacity at bank fullw 24,26 cfs

inlal invert= 888.00", Qutlet invart= 830.00" .

200 x 0.75' deep charnal, n=0.034 Length= 340.0° Slope= 4.0824 '
Side Slope Z-valle= 3.6

. Reach 4R: Prop TRM Channal
Hydrograph

_smoérbwmmmwamn‘_mwo ac-
ﬁmww Depih=0.84""

F{uw {cts)

e e oy

nmvmn_”u\tma.mm o*m

617 tE 18 20 o1 2 3 on g5 gt o 28
. Tima {hours)

lake wyola tocks pond rd Binch pipe Type Bl 24-hr 25¥R EVENT Rainfaii=5.20"
Prepared g_ DE_ES of. Emmma m:uu_< waﬁmo_ on Page 28
HydroCAl n 6517 lied Micy 11012007

Rsach 9R: Prop TRM Channe!

inflow » 36.05cfs @ 12.52 hrs, Volumes 1714 &t
Cuilow = 35.85cls ® 12.54 tws, Volumer 1.714 &f, Attenw 1%, Lag= 1.4 min

moca:w by Stor-Ind+Trans methed, Time Span= 11.00-28.00 hrs, gt= 0,05 hrs
Max. Velocitys 7.7 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 3.1 fps, Avg. Traval Times 1.8 min

Peak Depth= 0.95' @ 12,53 hrs

Capacity at bank full= 39.46 cfs

inlat invart= 858.00', Qutiet Inverts B37.60"

250 x 1.00° deep channel, n=0.034 Langth= 340.0° Slopa= 0.0800
&ida Slopa Z-valuew 2.0 304

Reach 9R: Prop TRM Channal

Hydrograph
bt Peak Depth=0.96"
34 - . .

2 Max Vel=7.7 fps
o . . SH0.0wh
et oo k=340.0"
mnm LT T S =0.0600
g ‘Capacity=39.46 cfs
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e wyola locks pond rd 8inch pipe
:pared by Division of Water Supply Protection
{roCADB 7.60 s/n 001735 & 1385-2003 Anpliad Micr

Pond 5P: Bypass Catch Basin (Prap.)

Type ill 24-hr 25¥YR EVENT Rainiall=5.20"
R Page 29
110i2007

] Hint: Peaked at 883,23 (Fioed alsvation advised)
1 Warning: Exceeded Reach SR Infiow depth by 24.36' @ 12.55 s
1 Warning: Exceeded Pond 10P by 6.51 @ 12.55 hrs

owArea= 40,180 ac, Inflow Depth = 2.08" Jor 25YR EVENT svent

aw = 53.00cls @ 1254 s, Volumes 7.002 af
flow & 53.00cls @ 12.54 hrs, Volumes T.002 af, Attens 0%, Lage= (.0 min
nary = 27.35cls @ 12.54 hrs, Volumax 5.672 af
sondary = 25.685cis @ 12.54 hrs, Volumes= 1.330 af

Jting by Stor-lnd methed, Yime Spane 1%.00-28.00 hrs, di= 8.05 hrs
3k Elev= §53.33' @ 1284 lus

g-Flow detantion timem {not caleulated: outilow precadas inflow)
ver-of-Mass dat, timem= (not caleulated) :

¢, Routing Invert Ouilet Davices
Pamary  868.00° 1807 x40.0' long Culvert CPP, projecting, no headwall, Ko 0,900
. Outst Invart= 2864.00' S= 0.0500 7, n= 0,013 Cox 0900 .
: Secondary 868.00" 18.0" x 100.0'iong Culvert CPP,.prefacting, no headwall, Kex 0,900
Cutlat Invert= 862,00 5= 0080077 nw= 0.013 Cow 2.900
¢ Device2  8V1.50" 4.0 long x 3.8' high Sharp-Crasted Rectangular Welr 0 End Contraction(s}

nary QuiFlow Maxe27.20 ofs @ 12.54 hrs HWe883.26' (Free Discharge)
I=Cuivert {inlet Controls 27.28 ofs @ 15.4 fps)

:ondary QutFlow Max=25.58 cfs @ 1254 hrs HW=883.25' (Free Discharga)

=Culvert (inlet Controls 25.59 cis @ 14.5 ips) )
=Sharp-Crested Rectangular Welr (Passes 25.59 ¢fs of 726.85 ofs potential flow)

Pond 5P: Bypass Catch Basin (Prop.}
Hydrograph

e inflow Areasa0. 180 ac-
L PeakElevaassss

4w piag

.A.m,.m&aa.mum._.mﬁmn»mum.ﬁ 25 "
. Time (hours) :

lake wyola locks pond rd Binch pipe Type Ml 24-hr 25YR EVENT Rainiall=5.20"
Prepared by Division of Waler Supply Protection Page 30
HodreCAD® T.00 sin 001735 & 1886-2003 Appliag Microcempusar Systams 102007

Pond 6P: Sawmilt River

[57] Hinl: Paaked at 855.98" (Flood efevation advised)
{g1] Submerged 93% of Reach 4R bottam

{81] Waming: Exseadad Pand 9P by 0.35' @ 12.25 s
Inflow Area = 48,180 ac, infiow Depth= 2.01"  for 25YR EVENT event

inflow = 50.67 cls @ 12,60 hrs, Volume= 8.732af
Cutflow = 5G.67 cfs @ 12.60 hrs, Volumae 6.732 af, Atten= 0%, Lag= 0.0 min
Primary = S0.67¢ls @ 1280 hrs, Yolumas= 8,732 af .

Rauting by Storind method, Time Span= 11.00-28,00 hrs, di= 0.05 hrs
Peak Elgv= B55.65' @ 12.60 hrs

Plug-Flow detention times (not calculated: cutfiow precedes nflow)
Cantsr-of-Mass det. ime= {not calcutated) .

# _Routing ivert  Oullst Devicas

1 Primary 855.00" 204" long x 10.0' breadth Broad-Created Rectangular Wair
Head {feef) 0,20 0.40 0.60 0,80 1.00 1.20 1,40 +.60
Coet. {English} 2.49 2.56 2.70 2.69 2.68 2.69 2.57 264

Primary QutFiow Max=50.65 cfs @ 12,60 hrs HW=A55,58" {Frae Discharge)
*(-Broad-Crested Rectanguiar Weir (Wair Contrals 50.63 ¢fs @ 2.5 fps)

Pond 6P: Sawmill River
Hydrograph

: Lo Inflow Area=40.180 ac
_ L ' Peak Elev=855.96"

Fiow (cls)

Time {notzs}



