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Aquatic organisms are good indicators of a lake's water quality because they are in direct
contact with the water and are strongly affected by the chemical composition of their
surroundings. Most indicator groups grow rapidly and are short lived so the community
composition responds rapidly to changing environmental conditions. One of the most useful
organisms for paleolimnotogical analysis are diatoms. These are a type of algae which possess
siliceous celt walls, which enables thern to be highly resistant to degradation and are usually
abundant, diverse, and well-preserved in sediments, They are especially useful, as they are
ecologically diverse. Diatom species have unique features as shown in Figure 1, which enabie
them to be readily identified. Certain taxa are usually found under nutrient poor conditions
while others are more common under elevated nutrient levels. Some species float in the open
water areas while others grow attached to objects such as aquatic plants or the take bottom.

By determining changes in the diatom community it is possible to determine water quality
changes that have occurred in the lake. The diatom community provides information about
changes in nutrient, water color, and pH conditions as well as alterations in the aquatic plant
{macrophyte) community.

Figure 1. Photomicrographs of diatoms Eunotia incisa (left), Aulacoseira
(middle), and Fragilaria crotonensis (right). Eunotia is frequently found in
wetland or lower pH environments. Aulacoseira and F. crotonensis are
diatoms typically found floating in the open water and are indicative of
higher nutrient levels.







Water Quality Changes

In Magnor Lake, at the present time and historically, the major component of the
diatom community were those species that grow on the lake bottom or are associated
with aquatic plants. The relatively low percentage of planktonic species (those that
float in the open water area of the lake) in the sample from the bottom of the core is
indicative of the relatively shallow depth in the lake (mean depth 3 meters) as well as
good water clarity. If the lake had experienced large and frequent algal blooms there
would not be enough light reaching the lake bottom to allow the growth of benthic
diatoms.

At the top of the core there are fewer benthic diatoms than at the bottom of the core.
At the bottom of the core benthic diatoms comprise 95% of the diatom community but
71% at the top of the core (Figure 3). Besides the decrease in relative amounts of
benthic diatoms, there has also been a significant change in the dominant species of
bottom dwelling diatoms. Historically the dominant diatom was the group Eunotia
(Figure 3), These diatoms frequently are associated with wetland plants. The loss of
these diatoms indicates there has been a significant decline in the acreage of wetlands
or their water quality. Small Fragilaria also were present at lower levels compared
with the sample from the bottom of the core (Figure 3). These species are often
associated with submerged aquatic vegetation. Their decline indicates there likely are
fewer plants at the current time compared to historical times.

Planktonic diatoms comprise 3% of the community at the bottom of the core but
increase to 29% at the top of the core. The major species are Aulacoseira ambigua
and Fragilaria crotonensis. The increase in planktonic diatoms from the bottom to the
top of the core indicates a significant increase in phosphorus and resultant decline in
water clarity. The increase in these two species is also indicative of higher nutrients
since they prefer higher nutrient levels,

Frequently, when watersheds of lakes have undergone landuse changes, e.g. shoreline
development or development of agriculture, the lake experiences an initial increase in
submerged aquatic plants. In the core this would be indicated by an increase in
species such as the small Fragilaria. This was not evident in this core but it is likely
Lake Magnor has proceeded past this point and eutrophication has advanced to the
point where frequent algal blooms are occurring such that they are inhibiting
submerged plant growth because of low water clarity.

In summary, the diatom community indicates there has been a significant increase in
phosphorus levels in the lake during the last 100 years. This is indicated by the large
increase in planktonic diatoms. These types of diatoms are known to increase in
response to increased nutrient levels in the water. There has also been a significant
loss of wetlands in the watershed. This is indicated by the large decline in the diatom
Eunotia from the bottom to the top of the core. Frequently modeling methods using
weighted averaging regression and calibration can be used to quantitatively estimate
historical phosphorus levels. This was attempted in this core but it was unsuccessful.
The model underestimated the present day phosphorus levels (ca. 120 pg L), The
model predicted historical phosphorus levels are about 13 pg L' which seem
reasonable.







Sediment density

The density of the top 10 ¢m of sediment was measured at 5 locations in the lake. The
purpose of this measurement was to estimate how deep alum (aluminum sulfate)
might penetrate the sediments. Alum treatments have been successfully used to
significantly reduce internal phosphorus loading from bottom sediments. Phosphorus is
released when water overlying these sediments is devoid of oxygen. The lack of
oxygen results in the form of iron changing from ferric (+3) to ferrous (+2). When this
happens phosphorus that was bound to the iron is solubilized and moves from the
sediments to the overlying water. Aluminum bound phosphorus does not become
soluble in the absence of oxygen and thus stays in the sediment. Alum often is denser
than lake sediments and when this is the case, alum will settle into the sediments
until is reaches a depth where its density is equal to, or less than the sediments.

In most of the samples from Lake Magnor the percentage of water was greater than
90% (Table 1). Other studies have found that this can be a reasonable estimate of the
depth alum will settle. This analysis indicates that an alum treatment may not be
appropriate for this lake since alum is likely to sink into the sediments. A more
accurate test of the effectiveness of alum would be to extract cores from the lake and
treat them with sequential amounts of alum. This analysis will better estimate the
amount of alum necessary to bind the sediment phosphorus. This analysis will also give
a better estimate of the cost of an effective alum treatment.




TABLE 1. Percent water in the top 10 cm of sediments at 5 locatioins in Magnor Lake.
Refer to Figure 1 for locations.

Site A

%
Depth Water
0-2 95.2
2-4 94.0
4-6 92.8
6-8 92.0
8-10 91.9
Site B

%
Depth Water
0-2 95.2
2-4 93.7
4-6 92.2
6-8 91.8
8-10 89.4
Site C

%
Depth Water
0-2 93.6
2-4 933
4-6 92.6
6-8 929
8-10 93.1
Site D

%
Depth Water
0-2 94.0
2-4 92.9
4-6 92.7
6-8 92.3
8-10 92.0
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Time $pan+0.00-883.00 hrs, di=0 .02 hrs, 49951 poinls
Runoff by SC& TR-20 method, UH=SCS
Reach routing by Stor-ind+Trans methed - Pond reuting by Stor-Ind method

Runoff Area=250.400 a¢  Runcff Dapth=052"

Subcatchment A:
Flow Length=3,259" Siope=0D.0086 ¥ Te=1208min CN=69 Runofi=31.65cfks 10.759af

Subcatchment A1: Lake Magnor Runof Area=217.500 a¢  Runoff Deph=2.568°
Plow Length=§425 Te=4.1 min CH=99 Runo¥=858434 cfs 46.507 af
Runoff Area=304.300 ac  Runofl Depth=0.07"

Subcatchment B:
FlewLength=3,727 Slope=0.01007T Te=93.8 min CN=78 Runof=104.16 ¢k 24.378 af

Subcatchment B1: Barbo Lake Runcl Area=43.900 a¢  Runoff Depth=2.58"
" Flow Leagth=2,070° Tc=2.7 min CN=99 Runofi=181.94 ¢fs 0275 af
Subcatchment C: Runoff Area=51.000 a¢  Runoff Depthe1.15"

Fiow Length=!,186" Slope=0.0051"7" Tc=4Y.émin CHN=B2 Rumo¥=35.87 ¢fs £.875 af

Runoff Area=175.300 ¢ Runoff Depthe127"
Fiow Length=1,485 Slope=0.0280F Tc=22.9min CH=t4 Runot=228.76¢fs 18706 al

Subcatchment D2

Runoll Area=§78.000 a¢  Runoff Depth=0.52"
Flow Length=4, 714 Stope=00051 7 Te=2109mn CN=68 Runofi=15.19 cks 7.648 ot

Subcatchment E:

Runefl Area=124.900 ac  Rumoff Depth=121"
Flow Length=5559" Slope=0.0022 7 Te=2428min CN=83 Runofi=26.72 cls 12585 af

Subeatthment F:

Subcatchment G: Runof Area=375200 ¢  Runoff Depth=0.97"
Flow Lengh=8,822' Slope=0.0030 " Te=3415min CHN=79 Rumof=47.88 ck 30.458 af

Subcatchment H: Runoff Area=56.100 a¢ Rinoff Depth=1.02"
Flow Length=2,080" Slope=0.0480°7 Toc=412min CH=81 Runof=70.68cls 3.709 af

Subcatchment i Runcof Area=111.500 8¢ Runofl Depth=1.15"
Flow Lengh=2,381" $lope=001307 Te=523 min CN=$2 Runofi=73.19 cis 10.659 a1

Subcatchment J: Runoff Areas3t5 200 ac  Runoff Deph=0.02"
Fiow Lengh=5288" Slope=00053"1 Tes175.9mn CN=18 Runoff=63.73ck 24177 af

Subcatchment K: Runof Area=252.300 a2 Runoff Depth=1.03"
Flow Length=4,§54' Slope=0.0096" Tem1013 min CN=B0 Runofi=88.57 cfs 21651 af

Subcatthment Lt Runoff Area=158.400 a¢ Runof Depth=0.38"
Flow Length=3,501" Slope=0.0200"F Te=052min CM=65 Runcf=15.12¢k 4.962af

Subcatchment M: Runoff Area=459.100 a¢  Runoff Depth=0.82"

Fiow Length«6, 454" Slope=0.0120% Te=1455min CN=7§ Runoff=3320 cfs 3200 af
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Subcatchment N: Runeff Area=133.700 ag  Runoff Depth=0.38%
Flow Length=5,467 Skpa=001727 Te=143.6min CN=55 Runcf=0.77 cfs 4.188 af
Subcatchiment O Runoff Area=105.700 ac  Runoff Depth=0.52"
Flow length=3 627 Slope=0.01837 Te=87.9min CN=69 Runoff=16.64 cis 4.541 af
Subeatehment Pi Runofl Area=121200 ac  Runoff Depth=0.59"
Flow Length=3452" Sope=0.00757 Te=128.4min CH=7T1 Runcl=17.49 ¢k 6.002 af
Subcatchment &: Runoff Area=176.800 ac  Runoff Depth=0.92"
Flow Length=4,105" Slope=0.0100"7 To={046min CH=78 RunoR=5281cfs 13.561 ar
Subcatchment R; Runofl Area=242600 a2  Runoff Depth=0.48"
Flow Lengthet 852' Slope=0.0078 " Te=2085min CN=68 Runoli=1B.63 cks 9.674 af
Reach 3R: Avg Depth=0.74' Max Vel=043 fps Inflow=72.62cfs 1§9.393 af
n=0050 L=58i50 S=0.00047 Capacity=622.17 ¢l Outfow=5821 cfs 119.392 af
Reach 10R; Avg. Depth=D24" Max Vei=0D.67 Ips Infow=3250cks 35558 al
n=0050 £=2,510.0' S=0.0034 ¥ Capaity=228%.52 ¢ Outlow=2286cls 84.557 af
Reach 12R; Avg. Depth=065' Max Vel=063 fps Inflow=98.88 cfs 62.507 af
n=0.050 L=3585.0' S«0.0008'" Capacity=1117.13¢B8 Outflow=85.14 cfs 62005 af
Reach 13R: Avg. Depth=0.44" MaxVei=1.12 fps Inflow=104.02 ¢’ 65.532 af
n=0.050 L=1570.0' S=0.0043"7 CapacRy=2584.86 ck Ouiflew=101.61 cls E5532 af
Reach 14R; Avg. Depth=030" Max Vel=0.86 s Inflow=56.38 ¢fs 30342 21
r=0050 L=22000" S-000437 Capacity=2567.45¢% OnrBow=52.26 cfs 30342l
Reach 16R; Avg. Depth=0.02' Max Vel=024 fps Infow=1.08 cls 2.845 af
A=0.050 (=§1220 S=00070" Cepacty=32095.84 ¢l Quillow=1.04 cfs 2.845 af
Reach 16R: Avg. Depth=0.34 Max Vel=0.79fps Inlow=60.73 ¢fs 23235 2f
r=005¢ 1=16100° S-0.00307 Capecity=2,16587 cfs Oulow=5429 ¢fs 23235 af
Reach 21R; Pourg. Depth=001" MaxVel=0.46 Ips Inflow=92.54 ¢ 152,434 af
n=0070 L=1,3420' S=00006" Capacity=73200cfs Outfow=02.19 cfs 162434 af
Pond 1P: Peak Blev=1,19060" Storage=10,257.522 ¢f Infow=1071.87 cfs 258.528 &f
00.0"x 20.0' Culvert Outfiow=593 ¢fs 178,108 af
Pond 4P: Pezk Elev=1,194 57 Storage=333,01% ¢f Infow=15.19 ¢fs 7.648ar
Cuifiow=0.00 cfs 0,000 al
Pond §P: Greley Lake Peak Elev=1,192.56" Slorage=379,M45 ¢l Infow=T0.65 cfs B.709 af
Outliow=0.00 cfs 0.000 2f
Pond 6B Peak Elev=1,200.11" Slorage=51,17% of Inflow=81.T4 cfs 110393 af

Outfow=7262 ¢ls 119.363al

P
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Pond ¥p: Peak Elev=i 250.60° Storage=235568 of Inflow=17.48 ¢k 6.002af
rtflow=1.08cls 2645 af

Pond BP; Peak Elev=1,257.03' Storage=2,148 of Inflow=60.75 cks 23.235 2f
Outlow=60.73 5 23235af

Pond 5p; Peak Elev=1,208.88" Storage=1 630,410 of knllow=9471 ¢k 84.558 ar
OQutfiows32 90 cfs B4.558 af

Pond 10P: Peak Elev=1225 65" Storage=99,015 of Inflow=B207 cfs 30621 ar
Outlow=56.38 ¢fs 30,242 af

Pond 1P Paak Elev=1 200.46" Storage=545821 cf Inlow=10975¢ck 71494 af
Onilow=38 85 cks 62.507 al

Peak Eley=4,191.66" Storage=814,633 ¢f Infow=22876ck 18,708 al
Outtow=0.00 cfs 0.000 af

Pond 17P: Marsh Lake

Pond EXIT: Infow=593chs 178,108 al
Primary=5.93 cls §78.105 8l

Total Runoff Area = 3,553,300 ac  Runoff Volume = 305.647 af  Average Runoff Depth = 0.94~
93.32% Pervious Area = 3,638,700 ac  6.63% Impervious Area = 250,600 a¢

Existing Conditions - Lake Magnor Type It 24.hr 2.YR Rainfal=2.70"
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Subcatchment A:
Runoff =  3163cls@ 13.50hrs, Voumes 10,759 &f, Depth= 0,52

Runoft by SC5 TR-20 method, UH=5CS, Tima Span= 0.00-939.00 lus, di= 0.02 brs
Type 1 24-h 2-YR Ramnfat=2.70"

Area{sc) CN Descripion
250400 89
250.400 Penvious Area

Te Length Siope Vesocay Capacity Dascripbion
. fefs}

min fael) A
§20.8 3,250 0.0086 045

Lag/CH Methed,
Subcatchment A;

Type |1 24-hr 2.YR
Rainfail=2.70"

Runoff Area=250,400 ac
Runoff Volume=10.759 af
Runoff Depth=0.52"
Flow Length=3,258"
Slope=0.0086'T
Te=120.8 min

CN=69
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Subcatchment A1: Lake Magnor
Runoff = BE434chs@ 11.84 Ivs, Volume= 46.807 2f, Depth= 2.58"

Runoff by SCS TR-20 method, A=8CS, Time Span= 0.00-099.00 hrs, dt= .02 tus
Type Il 24-hr 2-YR Ramnfap=2.70"

Argafac) CN  Description
217.500 99 1AKE MAGNOR

217.500 Imparvdous Area

Te Length Siope Velocly Capacity Description
(min)  (feeD () (fUsec) {cfs)

41 4425 17.94 Lake or Reservolr,

Mean Deplh= 10.00°

Subcatchment A1; Lake Magnor

Type il 24-hr 2-YR
Ralnfall=2.70"

Runoff Area=217.500 ac
Runoff Volume=46.807 af
Runcff Depth=2.58"
Flow Length=4,425°
Te=4.1 min

CN=99

Flow {ufs}
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Subcatchment B:
Runoff = 404.18cfs @ 13.14 hrs, Volumes 24.378 af, Depthe 097"

Runofl by §CS TR-20 method, UH=SCS, Time Span= 8.00-959.00 hs, dt= 0.02 hrs
Type I! 24-hr 2-YR Rainfa®=2.70"

Arez (3¢  CN__ Description

300360 70

300300 Pendous Area

Te Llepglh  Slope velocly capadry Descriplion
(Le20) fee! A fisec)

§39 3727 00100 065 Lag/CH Method,

Subcatchment B:

10 Type Il 24-hr 2-YR
bt Rainfall=2.70"
b Runoff Area=300.300 ac
™ Runoff Volume=24.378 af

£ =lF Runoff Depth=0.97"
i il Flow Length=3,727"
s Slope=0.0100 "1
% Te=93.9 min
b CH=T9

2
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Existing Conditions - Lake Magnor
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Type It 24-ht 2.YR Rainfaf=2.70"

Page 9
SIRO000

Subcatchment B1: Barbo Lake

Runol = 181848 @ §1.83 hrs, Volume=

Runoff by SCS TR-2¢ methed, UH=5C8, Tims Span= §.00-525.00 hrs, = 002 hrs
Type || 24-hv 2.YR Ralfaf=270"

9275 81, Depth= 2.58”

43100 93 BARSBO | AKE

43,160 Imperdous Area
Te Lenglh Slope Velocty Capatity Description
(min) _{feely (M) (NVsec) {cfs)

(L)

27 200 1289 Lake or Reservolr,

Mean Depih= 6,000
Subcatchment B1: Barbo Lake

Type Il 24-hr 2-YR
Rainfall=2,70"

Runoff Area=43,100 ac
Runoff Volume=9.275 af
Runoff Depth=2.58"
Fiow Length=2,070"
T¢=2.7 min

CN=99
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Existing Conditions - Lake Magnor Type It 24-ht 2-YR Ralnfal=2.70"
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Subcatchment C:

Runolf = 3587 cfs @ 12.46 hrs, Volumea 4.876 al, Depth= 1.15'

Runoff by SC8 TR-20 method, UH=5CS, Time Span= 0.00-999.00 hrs, dt= 0.02 hrs
Type [F 24-hr 2-YR Ralnfag=2.70"

Area {ac) CMN Deserption

51.000 82
51,000 Pendous Area
Tc Length Slope Velooly Capacly Description
min =3 G efs
478 4,188 0.0031 0.44 Lag/CH Method,
Subecatchment C:
1 Fonol
gl Type ll 24-hr 2.¥YR
214 Rainfall=2.70"
] Runoff Area=51.000 ac
el Runoff Volume=4.876 af
faip Runoff Depth=1.45"
B Flow Length=1,186'
ii Slope=0.0051 "
bt Tc=47.8 min
: CN=82
‘. -
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Subcatchment D:
Runoff " 22876 cfs @ 12.16 hrs, Volme= 18.706 al, Depth= 127"
Runoff by SCS TR-20 methed, UH=5CS, Time Span= 0.60-999.00 hrs, dt=0.02 hrs
Type 1 24-hr 2-¥YR Rainfai=2,70"
Area(scy CN Descriplion
176.300 -}
175.300 Pervious Arca
Tc length Slope VelocRy Caspacity Descriplion
_(min} (el (fVA) (@Afsec) (cfs)
229 1485 00280 1.08 Lag/CN Method,
Subcatchment D;

Type Il 24-hr 2-YR
Rainfall=2,70"

i Runoff Area=176.300 ac

10 Runoff Volume=18.706 af
g E Runoff Depth=1,27"
iz Flow Length=1,485'

0 $lope=0.0280 '

= c=22.9 min

4 CN=84
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Subcatchment E:

Runoffl = 15.19 ¢fs @ 15.00 hrs, Volume= 7.648 af, Depth= 052"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-999.00 hrs, &= 0.02 his
Typs 1 24-hy 2-YR Rainfsl=2.70"

Area{as) CN Description

178.000 69

178.000 Pei‘\'bushrea

Te Length  Slope Veloclly Capacay Description
{min} _(feey)  {MR) (Wsec) (cfsy

2109 4714 C.0051 0.37 Lag/CH Method,

Subcatchment E:

Type Il 24-hr 2-YR
Rainfall=2,7¢0"

Runoff Area=178.000 ac
Runoff Volume=7.648 af
Runoff Depth=0.52"
Elow Length=4,714"
Slope=0.0051""
Te=210.9 min

CN=69

Flow (&)
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Prepared by DAS, Cedar Corporatio, Page 13
Hyds myoﬁ s 001318 omw&momommc _ Bpamots
Subcatchment F:

Rusoff =  2673cts @ 15.11 brs, Volume= 12.585 of, Depth= 1.217

Runeffby SCS TR-20 method, UH=SCS, Time Span= 0.00-999,00 hrs, dt= 002 hrs
Type 1l Z4-br 2-YR Raifa3=2.70"

Ateafa €N Descriton

124900 83

124.900 Pendous Area

Te Lenglh S!ope Vebchl Cspaciy Description
min) feel]
2426 5559 00022 0.38 {ag/CH Melhod,

Subcatchment F;

BRrof

Type ! 24-hr 2-YR

Rainfall=2.70"
il Runoff Area=124.900 ac
= Runoff Volume=12.585 af

Eu Runoff Depth=1.21"
i Flow Length=5,659"
u Slope=0,0022 "
» Te=242.6 min
¢ CN=83
N
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Existing Conditions - Lake Magnor Type Il 24-hr 2-YR Realnfafl=2.70"
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Subcatchment G:

Runofl = 47.88cls @ 16.33 his, Volumes 30.455 af, Depths 0BT

Runoff by SCS TR-20 methad, UH=5CS, Time Span= 0.00-999.00 hus, di= 0.02 s
Type [l 24-tr 2YR Rahnfat=2.70"

Areafss) N Deseription

a75.200 79

375200 Penjous Area

Te Length Shpe  Velocity Cspacky Deseription
(W) R (Usec)
IS 5,322 0.0030 0.43 Lag/CN Method,

Subcatchment G;

Type H 24-hr 2-YR
Rainfall=2.70"

Runoff Area=375,200 ac
Runoff Volume=30.458 af
Runoff Depth=0.97"
Fiow Length=8,822"
Siope=0.0030"T"

Tc=341.6 min

CN=T79
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Subcatchment H:
Runoffi = 7068 cfs @ 12.40 hrs, Voluine= 8709 al, Depth= 1.09"

Runoff by SC5 TR-20 method, UH=5CS, Time Span= 0.00-999.00 hvs, di= 0.02 his
Type 1l 24-hs 2-¥YR Rainfal=2.70"

Areafag) CN Description
96100, 81
98.100 Pervious Area

Tc Length Slope Velocky Capscly Description
{min}  gee) (MY (fsec) fefs)
42 2080 0018 0.4 Lag/CN Method,

Subcatchment H:

Type If 24-hr 2-¥YR
Rainfall=2,70"

Runoff Area=86.100 ac
Runoff Volume=8.708 af
Runoff Depth=1.09"

- Flow Length=2,080"
Slope=0,0180 T

Te=41.2 min

w5852
RN T

Hrew (o)
EEEER
TR

T

R

S A

Existing Conditions - Lake Magnor Type 1 24-hr 2-YR Rainfaj=2.70"
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Subcatchment I;
Runoff = 73.4Bcls@ 12.54hvs, Voumes 10.659 af, Depth= 1.15

Runoff by SCS TR-20 method, UR=S5CS, Time Span= 0.00-999.00 hrs, dt=0.02 hrs.
Type 1 24-hy 2-YR Rainfal=270"

Areala) CN_Descristion

111.5¢0 82
111.500 Pervioys Area
Tc Length Siopa Velocity Capaclly Description
(D fee A, Wsed {cfs)
523 2381 00130 076 Lag/CN Wethed,
Subcatchment I
e
» Type |l 24-hr 2-YR
o Rainfall=2.70"
: Runoff Area=111.500 ac
@ Runoff Volume=10.659 af
£ Runoff Depth=1.15"
il Flow Length=2,381"
ol Slope=0.0130 7
" Te=52.3 min
f: CN=82
10
L]
o




Existing Conditions - Lake Magnor

Type If 24-hr 2-YR Rainfel=2.70"

Prepared by DAS, Cedar Corporation Page 17
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Subeatchment J:

Runof = $3T3cks @ 5427 hrs, Volume= 24.177 af, Deplh= 092°
Runofl by SCS TR-20 methad, UH=SCS, Time Spanx 0.00-999.00 hrs, di= 0.02 hrs
Type H24-hr 2-YR Rainfsi=2.70"
Afea(ac) CN_ Description
315200 78
315200 Pendous Area
Te Length Slope Velocy Capacly Description
i) {fes (s efs)
1759 5288 00053 0.50 Lag/CH Method,
Subcatchment J:
T [T

P

Type il 24-hr 2-YR
Rainfall=2,70"

Runoff Area=315.200 ac
Runoff Volume=24.177 af
Runoff Depth=0.92"
Flow Length=5,288"
Slope=0.0053 '/
Te=175.9 min

CN=T78

Pow {cte)
KRB EABERR

3 7

@

T T
K0 650 T00 150 a00 RSO

Time [hesss}

Existing Cenditions - Lake Magnor Type It 24-br 2-YR Rainfolt=2.70"
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Subcatchment K:

Runolf = 8357 cfs @ 13.18 hus, Volume= 21.651 af, Depth= 1.03"

Runoff by SGS TR-20 method, UH=8CS, Tina Span= 0.00-599.00 hws, d1= 0,02 krs
Type | 24-hv 2-YR Ramnfai=2.70"

Area{sc) CN Destription
252300 &0
252,300 Penvious Area

To Lengih Slope Velochy Capaci:y Description
(min)  {fee) (AR} (Mfsec}
1613 4154 00066 068

tag/CH Method,
Subcatchment K:

O Rorod

Type |l 24-hr 2-YR
Rainfali=2.70"

Runoff Area=252,300 ac
Runoff Volume=21.651 af
Runoff Depth=1.03"
Flow Length=4,154"
Stope=0,0096 "7
Te=101.3 min

CN=80

Fiawr {cfs)
sz RLEALEER0 28RN

e
50 m!wmmmmm%mmwmmmmmm
it

Exlsting Conditions - Lake Magnor
Prepared by DAS, Cedar Corporation
HydreCADD B.OD sin 091218 © 2006 HydroCAD Software Sohutions LLC

Type it 24-hr 2-¥YR Rainfall=2.7%"

Page 19
62212008

Subcatchment L:
Runoff =  $5.12cfs @ 13.33 hrs, Volume= 4662 af, Depth= 0.38°

Runofl by SCS TR-20 method, UH=8CS, Tima Span= 0.00-999.00 hvs, dt= .02 brs
Type |l 24-hr 2YR Rainfal=2.70"

Areatac) (M Des

158400 &%

158.400 Penvious Area

Tc Length  Shpa  Velotity Capacity Destriplion
feel] Ry (fvsech {cfs)

952 3,59% 0.0200 .63 Lag/CN Method,

Subcatchment L:

Type Il 24-hr 2-YR
Rainfall=2,70"

Runoff Area=158.400 ac
Runoff Volume=4.962 af
Runoff Depth=0.38"
Flow Length=3,591'
Slope=0.0200""

Tc=85.2 min

CN=65

Fiow {ut)
v

e

G e

B T
0 mtéozéozéam:éoaéo%uﬂsgﬂ:é]ammmﬁummms&o
)

Existing Conditions - Lake Magnor Typa [l 24-hr 2-YR Rainfafi=2 70*
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Subcatchment M:

Runsff = 03.29ck @ 13.76 s, Volume= 32001 af, Deplh= 0.52°

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-599.00 hrs, A= 0.02 tws
Type il 24-tr 22¥R Ranfal=2.70"

Aiga (at) CN_ Descriglion
459.100 78
169.100 Pervials Area

Te Length Slope VelocRy Cepacty Description
{min) (fee) (AA)  {fi/sec) {cis)
145% 6454 00120 0.74

Lag/CN Method,
Subcatchment M:

0 R

Type Il 24-hr 2-¥YR
Rainfali=2.70"

Runoff Area=489,100 ac
Runoff Volume=32,001 af
Runoff Depth=0.82"
Flow Length=£,454'
Slope=0.0120 "1
Te=145.5 min

CN=T6

Flowe
en ZEBRELEBAC LRI REE BE

R T r L Ty

o we 10 At 10 3R W9 O £0 B0 Mo & 6 TID 1R WO 80 S0 S0
Tina frours}




Existin COndmons Lake Magnor Type il 24-hr 2-YR Rainfali=2.70"
aredby DA

Prep: S, Cedar Corporation Page 21
mdmcmaoo £ 081218 © 2006 HydioCAD Software Solutions LLG SIZ2R006
Subcatchment N:

Rupoff = B @ 14.16 hes, Volime= £.168 af, Depth= 038

Runoff by SCS TR-20 method, UH=$CS, Time Span= 0.60-999.00 hrs, ¢i= 0.02 hrs.
Type il 24-hw 2.¥R Relnfai=2.70"

Area (ac) CN __ Deswiplion

Existing Conditlons - Lake Magnor Type N 24-hr 2-YR Ralnfaliz2.70"

Prepared by DAS, Cedar Corporation Page 22
HydreCADE 800 £ 001218 © 2006 HydroCAD Software Soluens ELC BI222006
Subcatchment O:

Runofl L 1884 ¢55 @ 1318 hrs, Voume= 4.541 af, Depth= 0.52*

Runoff by £CS TR-20 melhod, UH=5CS, Time Span= 0.00-099.00 brs, di= 0.02 hys
Type H 24y 2-YR Ranfai=2.70"

_Aeafdc) CN Desciplion

Subcatchment P:
Runoff = 1T49¢55 @ 1369 hrs, Volume= §.002 af, Depthe 0.59°

Runoff by SCS TR-20 melhed, UH=SCS, Time Span=0.00-939.00 hrs, di= 062 hrs
Type il 24-ht 2-YR Rainfak=270"

Arealad) CM_ Descriplion

124200 M

125.200 Pervious Area

Toc Length Shops Velciy Cspacﬁy Descriplion

(W feel] M) [Afzeq)
1284 2452 0.0075 045 Lag/CN Method,

Subsatchment P:

0 Rurcll

Type Il 24-hr 2-YR
Ralnfall=2.70"

Runoff Area=121.200 ac
Runoff Volume=56.002 af
Runoff Depth=0.59"
Flow Length=3,452'
Slope=0.0075""
Te=128.4 min

CN=T1

How fots)

R A B
1% emmmmmmss;asbossommmmmyia
Tee hoors|

133700 85 105,700 89
133.700 Perviaus Area 105.700 Pendous Area
i Te Length Slopa Velooty Capacly Descriplion Tc Length Slope Velocly Capacily Desciplion
k) feel sec) {efs) (1i%0) feg ) (Risec) {cfs}
1436 5487 00172 083 1Lag/CH Methed, 819 3627 00183 069 Lag/C Method,
Subcatchmant N: Subcatchment O:
13 B Rurci
“TH Type Il 24-hr 2-YR WP Type il 24-hr 2-YR
: Rainfali=2.70" ;3. Rainfall=2,70"
Runoff Area=133.700 ac " Runoff Area=105.700 a¢
R Runoff Volume=4,188 af " Runoff Volume=4.541 af
g Runoff Depth=0.38" e Runoff Depth=0,52"
ls Flow Length=5,467" H . Flow Length=3,627"
3 Stope=0.0172" ? Slope=0.0193 "
a Tc=143.6 min 5 Tc=87.9 min
{8 CN=85 N CN=69
1 2
B V..ot B ;1 R T
ﬂmswmwmmmamwmmimmmmmm ﬂmmmmmmmmmmmmrmrgmmmm
Tiesa (hensrs) Tz (boari}
Existing Conditiens - Lake Magnor Typa il 24-hir 2-YR Rainfali=2.70" Existing Conditions - Lake Magnor Type N 24-hr 2-YR Ralnfal=2.7¢0"*
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Subcatchment Q:
Runoff = 5201cis@ %3.35hrs, Volume= 15.561 al, Depth= 0.¢2°

Runcl by SCS TR-20 methed, UH=5CS, Time Span= 0.00-999.00 hrs, di= 0.02 ivs
Typa I 24-hr 2-YR Rainfa¥=2.70"

Area{ac) CMN Dascripfion
176800 78

175.800 Pervicus Area

Te Length  Slops Velocity Capstiy Descriplion
(min)  (feel) () (Hfsec fefs)
046 4,105 0.0100 0.6s Lag/CH Method,

Subcatchment Q:

B oot

Type Il 24-hr 2-YR
Rainfali=2,70"

Runoff Area=176.800 ac *
Runoff Volume=13,661 af
Runoff Depth=0.92"
Flow Length=4,105'
Slope=0.0100""
Te=104.5 min

CN=78

Fiow (e

z e e T
= 1dn|m;éoz§nmﬁom4‘:s:nmﬁamwmmmwmv§o
g




Existing CGonditions - Lake Magnor Type Il 24-hr 2-YR Rainfali=2.70"
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Subcatchment R:
Runoffi = 1883 cis & 1505 bes, Volume= 9.674 af, Depth= 0.48°

Runaff by SCS TR-20 method, UH=SCS, Time Span= 8.00-99,00 hrs, dt= 0.02 hrs
Type §f 24:hr YR Ranfai=2.70"

Areafsd CN Desesiglion
24260068
242.600 Pervous Area

T Lenglh Slops Velocty Capacity Descriglion
311} ffsech (efs)
2085 5.&52 0.0078 .47 LagiCN Method,

Subcatchment R:

Existing Condltions - Lake Magnor Type If 24-hr 2-YR Rsinfali=2.70"

Prepared by DAS, Cedar Corporation Page 26
HydroCAD® 8.00 s/ 001288 € 2008 HydroCAD Software Soluions LLC B22008
Reach 8R:

178} Wamning: Submerged Pordt 6P Primary device # 1 INLET by 0.54°

Inficw Area® 2088500 8¢, Inflow Depth= 059 for 2-YR evenl
Infiow = 7262chs @ t5.18 b, Volume= 18393 af
Oulfew = 5621 cls @ 19.75 s, Volumes 10392 af, Atten= 23%, Lag= 275.1 min

Routing by Stor-Ind+Trans meathod, Time Spana 0.00-899.00 hes, di= 0.02 ws
Max VelocRy= 0.49 fps, Min. Travel Thme= 182.7 min
Avg. Velocy = 0.08 fps, Avp. Travel Time= 1,235.1 min

Peak Slorage= 649,939 of @ 16.55 brs, Awerage Deplh atPeak Storages 0.74'
Bank-Ful Depth= 3.0, Capacity at Bank-Fuli= 622.17 cfs

15000 x 3.00' deep channel, n=0.050
Sxde Slope Z-value= 10.07 Top Widih= 210.00°
Length= 5,615.0° Slope=0.0004 7

Infel tnveri= 1,166.00, Quil!inverl= 1,594.50
G Prch!
"l Type Il 24-hr 2-YR
;: Ratnfall=2.70"
1k Runoff Area=242.600 ac
w{E Runoff Volume=9.674 af
1
£ Runoff Depth=0.48" Reach 8R:
b Flow Length=5,862"
Slope=0.0078 '7 i
e Te=208.5 min s Inflow Area=2,086.600 ac
‘ CN=68 it Avg. Depth=0.74'
2 s Max Vel=0.43 fps
AT R s ' n=0.0860
msmummmmﬂmmmmmwmmmmmm sa L= 4
Tons sz} gu =5,616.0
3 = $=0,0004°T
3 =
ot Capaclty=622.17 cfs
£
20
7
S KO 150 200 250 300 350 40 430 S0 S50 630 650 700 750 BOO 850 #05 §5%0
Twna thours)
ExIsting Conditions - Lake Magnor Type Hl 24-hr 2-YR Rainfad=2.70" Existing Conditions - Lake Magnor Type if 24-hr 2-YR Reinfali=2.760"
Prepared by DAS, Cedar Corporation Page 27 Prapared by DAS, Cedar Corporation Page 28
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Reach 10R; Reach 12R:
Inficw Asea =  1,850.800 ac, Infiow Depth* 061" for 2-YR evenl [81] Waming: Exceeded Pond 11P by 2.00' @ £.00 hrs
Inflow = 3290cfs @ 2037 his, Volume= 84,558 af
Oulfow = 32.86¢cfs @ 28.¢4 hrs, Vokume= 24 557 af, Allen= 0%, Lag= 1082 min Infiow Area = 1.407.500 aq, Infiow Depth = 054" for 2-YR evenl
Infiow = 9586 ¢fs @ 16.67 hrs, Volume= 62.907 af
Rouding by $lor-Ind+Trans method, Time Span= 0,00-989.00 hrs, ¢i= 0.02 hrs Oulfiow = 6514065 @ 19.58hs, Volumes 62.808 al, Atten= 13%, Lag= 174.7 min

Max. Velaclty= 0.67 fps, Min. Trave! Tame= 62.4 min
Avg. VejooRty = 0.39 fps, Ava. Travel Time= 225.8 min

Peak Storege= 122,087 ¢l @ 27.10 hus, Average Depth # Peak Storage= 0.24'
Bank-Full Depth= 3.0, Capacly at Bank-Ful=2,209.12 cfs

200.00° x 3.00' deep channel, r= 0.050

Side Slope Z-value= 100 Top Width= 260.00
Lergth=2510.0 Siope=Q.00347

Inlet tved= 1,.205.80, Cutlel invert= 1,197.20°

Reach 10R;

Ed

] Inflow Area=1,659.800 ac

. Avg. Depth=0.24'

: Max Vel=0.67 fps

N n=0.050
3 £22,510.0'

n S=0.0034 "1

" * Gapacity=2,299.12 cfs

50 190 1o 0 X6 K0 380 400 L0 0o S GO0 650 To0 750 800 Ao Wt $50
T fhounn)

Routing by Slor-Ind+Trans method, Time Span= 0.00-999.60 hrs, dt= 002 hrs
Max Velocity= 0.63 fps, Min. Travel Time= 95,0 min
Avg. Velotity = 0.09 fps, Avg. Travel Time= 569.4 min

Peak Storage= 490,923 ¢f @ 17.99 hrs, Average Deplh al Peak Storage» 0.66'
Bank-Full Depth= 3.00°, Capacty st Bank-Ful=1,117.13 ¢f

200.00 x 3.00° deep channel, n= 0,050

Sida Slope Z-value= 1007 Top Width= 280.00°
Length=3,5850' Slope=0.0008 ¥/

Intzt tnveri= §.209.00°, Owlet Inveri= 1,206 1%

Reach 12R:

Inflow Area=1,407.500 ac
Avg, Depth=0.66'

Max Vel=0.63 fps
n=0.060

L=3,585.0°

S$=0.0008 "7
Capacity=1,117.13 ¢fs

Plow {of}

coaG YRR ERAREERY




Existing Conditions - Lake Ma_gnor Type I 24-hr 2-YR Ralnfali=2.70*
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Reach 13R:

[51] Hink: Submeged 4% of Reach 14R botlom

Inflow Area = 1.248.100 ag, Infiow Depthe 0.64° for 2-YR avenl
Infiow = {4.02cfs @ 14.05hrs, Volumes €6.532 af
Quifior = 10161 cfs @ 14.67 hrs, Volume= £3.532 2!, Alten=2%, Lag=37.2min

Routing by Stor:Ind+Trans enethod, Tkme Span= 0.00-998.00 hrs, di= 0.02 hrs
Max. Velocity= 1.12 fps, Min, Travel Time=2 23.3 min
Avn. Velocky = 0.20 fps, Awg. Travel Time= 131.4 min

Peak Storage= 142,212 of @ 1423 ws, Average Deplh at Peak Slorages 0.44'
Bank-Full Deplh= 3,007, Capacly at Bank-Fui= 2,584.96 os.

200,00 X 3.00' deep channst n=0.050

Side Siope Z-value= 10.07  Tep Width= 260.00°
Length=1,570.0° Stope= 0,0043 7

et Invert= 1,214,080, Outlet tavert= 1,207.20°

Reach 13R:

35 e ]
e Inflow Area=1,249.100 ac
et ] 727 Avg, Depth=0.44'
Max Vel=1.12 fps
n=0.050
L=1,570.0'
$20,0043 T

Fiow (ufs)

owGnBNERASERERLEBEES

Capacity=2,584.96 cfs

———

Existing Conditions - Lake Magnor Type i 24-hr 2-YR Rainfal=2.70"
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Reach 14R:

[89] Waming: Exceeded Pond 10P by 0.50° @ 0.00 hrs

tntiow Area=  $48.300 ac, infiow Depth= 056" for YR evenl
Inflow = 5638 cfs @ 14.90 hrs, Volume= 3342 af
Cuifiow = 5226 ¢fs @ 16.22 hes, Volumes 0.342 &f, Allen= 7%, Lag= 79.2 min

Routing by Stor-Ind# Trans methed. Tima $pan= 0.00-932.00 hrs, &= 0.02 hrs
Max Veloclty= 0.85 fps, Min, Travel Time= 42.6 min
Avg. Veloclty o 0,18 fps, Avg. Travel Time= 189,1 min

Peak Slorage= 133,604 ¢f @ 15.51 hrs, Aversge Deplh ol Peak Storage= 0.3¢°
Bank-Full Depthe 3,00, Capacity al Bank-Fulix 2,567.45 cfs

200.00° x 300" deep channel, n= 0.050

Side Slope Z-value= 10,07 Top Wwdth= 250.00°
Lenglh= 2.200.0° Stope= 0 0043

tnfet Inverl= 1,223,50°, Outlet lnverl= £,214.1¢°

Reach 14R:

Inflow Area=£46.300 ac
Avg. Depth=0.30"
Max Vel=0.86 fps

5

® a=0.050
i L=2,200.0°
L s ] 5=0.0043'r

= Capacity=2,567.45 cfs

Fol

Existing Condltions « Lake Magnor Type Il 24-Fir 2-YR Rainfalt=2.70°
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Reach 15R:

Infow Area = 121,200 ag, inflow Depth> 028 for 2-YR event
knfow = 1.05cfs @ 25.73 s, Volume= 2845
outfion = 1.04cfs @ 28.21 hrs, Volume= 2.845 af, Atlen= 4%, Lag= 148.4 min

Routing by Stor-Ind+Trans melhod, Time Spans 0.00-599.00 hrs, die 0.02 hrs
Max. Vetocity= 0.24 fps, Min. Travel Time= 77,7 min
Av. Velocky = 0.24 Ips, Avg. Travel Time= 77.7 min

Peak Slorage= 4,834 of @ 28.99 tvs, Aversge Depth at Peak Storage= 0.07
Bank-Fu¥f Depth= 3,00, Capacity al Bank-Fult= 3,285.84 ofs

200.00' x 3.00 deep channel, n=0.050

Side Slope Zwalwe= 100" Top Widih= 260.00'
Length=1,122.6' Siope= 0.0070

Inted Inver= 1,258.00', Chalet averl= 4,250.10°

Reach 15R:

inflow Area=121.200 ac
Avg. Depth=0.02'

Max Ve!=0.24 fps
n=0.050

L=1,122.0°

5=0.0070 '/
Capacity=3,295.84 cfs

Fiavr {ot)

S0 100 150 200 250 0 350 K0 450 30 S50 600 E5Q 709 750 BOC BSD OO 650
Tema (Bours)

Existing Conditions - Lake Magnor Type I 24-br 2-YR Rainfad=2.70"
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Reach 16R:

[79] Warming: Submerged Pond 8P Primary device # 1 INLET by 2 24'

Inflow Area = 419,400 3¢, Inflow Depth= 0B8" for 2-YRever!
infow = 60.73cls @ 13.40 hrs, Volume= 23235 af
Outfiow = $4.29cis @ 14.45 hrs, Veume= 23235 af, Atten= 11%, Lag=§3.4 min

Routing by Storind+Trans method, Time Span= 0.00-599.00 hus, di= 0.02 hrs.
Kax. Velochy= 0.5 fps, Min. Travel Time= 34,0 min
Avg, Velodlty = 0.26 fps, Awg. Travel Time= 104.8 min

Peak Slorage= 110,877 ¢T @ 13.89 hrs, Average Deplh at Peak Storage= 0.34'
Bank-Full Depth= 3.00°, Capacily &t Bank-Ful= 2 166,87 ofs

200.00° x 3.00° deep channel, n=0.050

Side Slopa Z-value= 10.0 % Top Widlh= 260.00"
Eength= 1,610.0° Skpe=0.0030"

Inlet Inverl= 1,255.00, Oullet knvent= 1,250.10°

Reach 18R:

: Inflow Area=419.400 ac

Avg. Depth=0.34"

50 Max Vel=0.79 fps

© n=0.050

g: L=1,610.0¢

0 S=0.0030 7'

- Capacity=2,166.87 cfs
s |

Yk [mosz)
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Reach 21R:

{64] Hint: Submerged 56% of Reach 8R bottom

Inflow Area= 2764600 ac, Inflow Depth= 071" for 2-YR evenl
Infiow = 9254 ofs @ 1922 hos, Volume= 162.434 af
Outfiow = 92.98¢fs @ 2049 hrs, Voumes 162.434 af, Alten=0%, Legs 76.5 min

Routing by Stor-tnd+ Trans method, Teme Span= 0.00-599.00 hys, di= 6.02 his
Max Velocty= 0.48 fos, Min. Travel Time= 48.4 min
Avg. Velocy = 0,05 1ps, Avp. Travel Time= 344.1 min

Peak Storage= 267,522 cf @0 19.69 hrs, Average Depth 41 Peak Storage= 0.81"
Bank-Full Depth= 3.00°, Capactty sl Bank-Fuli= 732.00 ¢fs

200007 x 3.00° deep channel, n=0.070 Shuggkh weedy reaches wipoals
Side Stope Z-valye= 2007 Top Widih= 32000

Length= 1,3420' Stapo= 0.0006

et Inverl» 1,195,000, Outlel Inved= §,194.20°

Reach 21R:

Inftow Area=2,764,600 ac
Avyg. Depth=0.91'

Max Vel=0.46 fps
n=0.07%

1=1,242.0'

§=0.0006 'F
Capacity=732,00 cfs

Flow (chat

¢w33338&bﬁ$35$3=$$8‘:

55 100 150 20 350 300 50 40 40 00 450 E00 &30 o0 150 M0 K50 G RS9
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Existing Conditions - Lake Magnor Type If 24-hr 2-¥YR Ralnfali=2.70"
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Pond 1P:

infiow Area = 3,628.000 8¢, Infow Depth = 0.86" for 2-YR event
Infio = 0T8T cfs @ 11.94 by, Volume= 255528 of
Oufiow = 583cls @ 6392 hys, Volume= 178,109 af, Alten=98%, Lap=3,118.0 min
Primary = 503cfs @ B3,02hus, Vokimes 478.106 af

Routing by Stor-Ind method, Time Span= §,00-999.00 hrs, 61= 0.02 hrs
Peak Elav= {18060 @ 63.92 hrs  SwiArea= 17,375,918 sf Slorege= 10,257,522 of

Phag-Fiow defention Ume= 18, 158,8 min calcutated for 178,105 afl {69% of mfiow)
Cenler-of-Mass det. time= 18,583.8 min (20,208.5-1,624.7)

Volume Invert  AvailSlorage Sterage Des
#t 118000 39,202,018 cf  Lake Magnor (Pdsmaticilisied below (Recaicy
#2  1,18000° 24,225,898 ¢! Barko Lake (PrismaticiLisied below (Recalc)
#3_1,15000° 10504088 ¢f Mud Lake {Prismaticilisled batow (Recaic)
83,012,913 ¢f Tolal Avaiable Storage

Flevation SurfArea In¢.Store Cum.Sloce
fee] A tubic-Te (Cuble-feel
§,180.00 9.474,713 0 o
§,192.00 822,178 19,296 891 19,265,801
§,184.00 10,173 549 19,898,027 39,2028
Elevalion SurfArea Inc.Store Cum Store
eel] pif feuble-fee cubic-feel
1,180.00 3,912,341 Q -0
1,195.00 5176418 24,221.8%5 24,221,838
Efevaiion SurtArea Inc.Slore Cum Store
fee! s (cublc-Te cublc-fe
1,190.00 3,587,625 0 0
1,195.00 4,214,004 19,504,098 18,504,098
Device . Rouling Invan_ Outlet Devices

# Primary 1,160.00° 90,07 x 20.0" long Cubvart X 2.00
CMP, projetting, no headwatl, Ke= 0.900
Ouitlel Iaverl= 1,183.70° $=0.0150 Co= 0.900
n=0.025 Comugaled metal

g_nmary OuiFlow Max=593 cfs@ 63.92 hrs HW=1,15060" (Free Discharge)
1=Culvers (Bamel Controls 5.93 cfs @ 2.75 fps)

Existing Conditfens - Lake Magnor Type lf 24-hr 2-YR Reinfalt=2.70"
Prepared by DAS, Cedar Coiporation Page 35
HydreCADS 8,00 s 001218 © 2006 HydroCAD Sefware Sofuians LLG 5122/2008
Pond 1P:
.
i Inftow Area=3,626.900 ac
b Peak Elev=1,190.60"
wl B Storage=10,267,522 cf
ped 90.0" X 20.0° Culvert

Fiaw (i)

e EBYREERELERE

ExIsting Conditions - Lake Magnor Type It 24-hr 2-YR Raipfali=2. 70"

Prepzred by DAS, Cedar Corporatior: Page 33
HydreCADD B.0G s/n 001218 & 2005 HydroCAD Softwate Sohytions LLG B122/2006
Pond 4P

Infiow Area=  178.000 a¢, Inflow Depth = Q52" for 2-YRewen!
Infiow = 1518 cfs @ 15.0C hrs, Volume= 7.648a!
Oulficw = 00ccfs & 000hrs, Volumes= £.000 af, Atten= 100%, Lag= 0.0 min

Rowting by Stor-Ind method, Time Span= 0.00-999.00 hrs, o= 0.02 hrs
Peak Elev= 1,124.99' @ 36.10 brs  SurfArea= 1,083,405 s5f Slorage= 333,015 f

Phug-Flow detention limes= (nol caiculated: initial storage excedes outhiow)
Center-of-Mass det. time= (nol cakculated: no outflow)

Volumsa invert  AwvailSlorsge Slorage Description

#H 1,194 50 2,879,843 c¢f Custom Siage Data (Prismalic)Listed befow (Retalc)

Efevation Surf Area inc.Store Cum.Store
feel) -fi) cubic-fee! Cubie-feel

1,194.50 279,331 1] 0

1,195.00 1,101,921 345,313 U533

1,197.00 1,432 60% 2,534,510 2,870.843

Pond 4P:

:E -ll‘!qw
¥ Inflow Area=178.000 ac
"
" Peak Elev=1,194.99'
124 Storage=333,015 ¢f

Flow {fs)




Exlsting Conditions - Lake Magnor Type }i 24-ht 2-YR Rainfall=2.70*

Prepared by DAS, Cedar Corporation Page 37

HydigGADD B.O0 i 001218 € 2008 HydroCAD Software Solufions LLE 812272008
Pond §P: Grefoy Lake

Infiowe Area = $6.100 ac, Infow Deplhx 109" for 2-YR even!

Infow = 7068 cfs @ 1240 hus, Volume= 8.709 af

Oulfiow = D00cks @  0.00 hrs, Volumes 0.060 af, Allen=100%, Lag= 0.0 min

Piimary = 0.00cts @ 0.0D hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-099.0¢ hrs, di=0.02 hvs
Peak Bley= 1,192.56' @ 2538 bvs  SurfArea=677.8725f Storage= 370345 ¢f

Piug-Flow delention imes {not calculaled; nkial slorage excedes oulhiow)
Center-of-Mass det. time= (ot cakuiated: no outfiow)

Vol invet  Avad St Slorage Description
#1 1.192.00° 5,458,350 of Customn Stage Data {Prismatic) isted below {Recak)
Etavation SurlArea Inc.Store Cum.Slore
—{fest) S} {oublofes)  [oublofsel
1,182.00 666,399 0 [
1.184.00 701,054 1,373,453 1.313,453
1,186.00 748224 1,455,278 2.828,731
1,198.00 789,737 1,637 9614 4,366,692
1,200.60 1,301,932 2,091 §69 6,453,351
Devits  Routing tovert  Ouillet Davices

#1  Prmary 1,189.000 20.0' long x 20.0° breadih Broad-Crested Rectangular Welr
Head (feel) 0.20 D40 0.60 0.80 1,00 1.20 1.40 160
Cosf. (English) 288 2.70 2.70 264 2.63 264 264 253

:iir‘nary OutFlow Max=0.00 cfs @ 0.00 hrs HW=1,192.00' {Frea Distharge)
=Broad-Crested Reclangular Welr{ Controls 0.00 ¢fs)

Existing Conditions - Lake Magnor

Type N 24-hr 2-YR Rainfaf=2.70"

Prepared by DAS, Cedar Corporation Page 38
HydreCADD 3.00 s/ 001218 & 2008 HydioCAD Software Schutions LLG _ERM04
Pond §5F; Gretey Lake

.
1 Inflow Area=96.100 ac
“ Peak Elev=1,192.56'
o Storage=379,345 cf
E
Eﬁ
in
o
25
=

Existing Conditions - Lake Magnor Type I} 24-hr 2-YR Rainfaf=2.70"

Prepared by DAS, Cedar Corporation Page 39
HydroCAD® 800 s/n DC1218 2005 HydroCAD Sofware Solutions LLG Br222006
Pond §P:

{61] $inl: Submesped 34% of Reach 10R botlem
Inficw Atga = 2,086.500 a¢, Inflow Deplh = 069" for 2-¥YR event

Infiow = B4k @ 1260 hrs, Volume= 19393 8f
Outflow = 7262cls @ 15.18 hrs, volumes 119.393 af, Alten= 11%, Lag= 154.5 min
Pimary = 1262¢fls @ 1518 hrs, Volume= 149.393 at

Routing by Stor-Ind melhod, Time Span= 0.060-599.00 hrs, di= 0.02 s
Peak Elgv= 1,200.17° @ 15.18 tys  Surf Area= 515,184 51 Slorage= 51,779 ¢f

Plug-Flow detention lime= 3.9 min calcwtated for 419.393 af (160% of infiow)
Center-of-Mass det. bme= 3.9 min ( 1,812.5- 1,808 5)

Vohime trvert  Avail Storage  Slorage Descriplion

#4 1,200,006 5388551 cf Cuslom Stage Data {Prismatic) isted bekow (Recalt)
Efavation Suif Area Inc.Slore Curm. Store
eel) A tublz-feel] cubic-fes!
1,200.00 404,702 4 0
1,201.00 4,385,802 895297 895 297
1,203.00 3105372 4,491,264 5386551
Devica  Routing lnvert  Qxttet Devices

#  Prmary 1,197.90° 48.0% x 20.0" long Culvert X 2.64
CMP, projecling, no headwal, Ke=0.500
Oullel Inverd= 1,197.00° $=0.0050" Co= 0500
n# 0.025 Comugaled metal

#2  Prmary 1,252.00 200" tong x 20.0° breadth Broad-Crested Rectangular Weir
Head {fest) 0.20 0.40 0.60 0.80 1.00 1.20 {40 7.60
Cosl. (Engish) 265 270 2,70 264 263 2.64 284 252

1=Cutvert (Barrel Controls 72,62 ofs @ 4.56 fps)

T:rimary OutFlow Max=72.62 ¢fs @ 15.18 s HW=1,200.11" {Free Discharge)
2=Broad-Crasted Rectanguiar Weir { Controls 0.00 cfs)

Existing Conditions - Lake Magnor
Prepared by DAS, Cedar Corporation
HydroCADS 8.00 s/n Q01218 € 2008 HydreCAD Software Sokefions LLC.

Type I 24-hr 2-YR Rainfat=2.70"

Page 40
E/222005

Pond 6P:

Inflow Area=2,086.500 ac
Peak Elev=1,200.11"
Storage=51,779 cf

Flow {ofs)

cu3EERE AR LEBO Y ETE




Existing Conditions - Lake Magnor Type il 24-hr 2:YR Rainfal=2.70"

Prepared by DAS, Cedar Corporation Page 41
Hyd:oCADD 8.00 wfn 001218 © 2006 HydroCAD Software Soluiens LLG B/722008
Pond 7P:

Inflow Arta n 121.200 ac, Infiow Depth® 0.597 for 2-YR evenl
InBow = 17.40ch @ 1369 s, Volume= 6.002 al
Outfiow = f.08cls @ 2573 hrs, Volume= 2 845 af, Alten= 94%. Leg= 7224 min
Pimary = .08 cfs @ 25.73 hes, Volomes 2.845 af

Routing by Slor-ind method, Time Span= 0.00-849.00 bs, di= 0.02 hrs
Peak Eley=1,259.60' @ 25.73 s SurfArea= 170,563 sf Slorage=235568 o

Plug-Flow detention time= 4,145.3 min calculaled for 2.845 af (47% of infiow)
Cenler-0f-Mass det. ime=3,970.4 min (49751 - 995.7)

Volume Invert  Avai.Slorase Storage Des
# 1,258.00' 505,511 of  Custom Stags Dala (Prismatic]Listed betow (Reczlc)

Elevation Suif.Area In¢.Store Cum Slore
(feed) (sqf) (eublc-leel) {oubic-feel)
1,255.00 144,084 [ 0
$,260.00 185,115 309.765 300.796
1,261.00 195,75 195,715 505,511
Device Routing invert _Ouiet Devices

#1  Primary §,25000 24,0° x 20.0° fong Culvert CMP, projecting, 1o headwal, Ke= 0.900
Owlet Invert= 1,258.8¢ 5= 0.0050 Cc=0.600
r=0.02% Comupated metal
#2  Primary 126000 20.0' long x 20.0° breadth Broad-Crested Rectangular Welr
Head (feel) 0.20 0.40 060 0,80 1.00 1.20 1.40 1.60
Coef. (Enghsh) 268 2.70 2.70 284 253 264 265 283

rmary CutFlow Max=1.07 cfs @ 25.73 s FW=1,25060' (Free Dischargs)
JeCulvert {Bamel Conlroks 1.07 ofs @ 2.01 fps)
2=Broad-Crested Rectangular Weir { Conlrots 0.00 ¢fs)

Existing Conditions - Lake Magnor Typa Il 24-he 2-YR Rainfali=2.70"

ed by DA Corpora
Mmepa;&@b{ 00 ﬂs co:flsz 02008 l-_t!bogocw Sofwatg Solufons LLC ﬂ”mm 2
Pond 7P:
=
i Inflow Area=421.200 ac
1w} Peak Elev=1,250.60"
B Storage=235,568 cf

HO 1582 200 250 300 350 4M0 450 G0 K50 g0 50 TOO 750 S a0 WO €0
Fims facart)

Existing Conditlons - Lake Magnor Type Ii 24-br 2-YR Rainfafi=2.76"
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HydioCADD 2.00 s/n 001218 2006 HydoCAD Software Soluions L1C B/22/2006
Pond 8p:

Inflow Area = 419.400 a¢, Inflow Depth= 0.68° for 2-YR event
Enflow = 6075 chs @ 13.38 hrs, Volumes 232352
Chflow = 60.T3cfs @ 13.40hrs, Volume= 23.235 i, Atlen= 0%, Lag=0.8min
Pamary = 60.73¢fs@ 1340 hys, Volumes 23235 af

Routing by Ster-ind method, Time Span= 0.00-859.00 hrs, di= 0.02 vs
Peak Elev= 1,257.03' @ 13.40hrs  SurfArea= 79,025 s Slorage= 2,145 cf

Plug-Flew delention time= 0.6 min calculated for 23.235 af (100% of infiow)
Center-0t-Mass del, ime= 0.8 min { 1,004.6 - 1,004.0)

Velume Inve: Avai Slorage _Storage De
3] 1,257.00 3038942 ¢t Cuslom Stage Data (PrismaticListed below (Recals)
Elevalion SwfArea Inc.Store Cum.Store
{esl} {sa-fiy {cubic-feel) {cubic-feel)
1,257.00 68,271 ] 0
1,260.60 1,974,614 1,884,328 1,854,228
1.261.00 1174614 1,574 514 3,038,942
Devica Routing Inved  Qutiel Devices

#1 Primary 1,25300 72.0° x 20.0" long Culvert CMP, projecting, no headwal, Ke= £.500
Qutet Inver= §,252.80' 5=0.0050 Cc=0.800
n= 0,025 Comugated metat
& Primary 1.260.00° 20.0'long x 20.0° breadih Broad-Crested Reclangular Weir
Head (fzef) 0.20 0.40 0.60 080 1.00 1.20 1.40 160
Coef. (English) 268 270 2.70 264 2,63 264 264 263

rimary OutFlow Max=82.91 cfs @ 13,40 brs HW=1,257.03' TW=1,25500' (Fixed TW Elev= §,255.00)
4=Cutvert (Barrel Conlrols 8253 ¢fs @ 5.81 fps)
=Hroad-Crested Rectangular Weir{ Controls 0.00 cfs)

Existin eg Conditions - Lake Magnor Typa il 24y 2-YR Rainfal=2.76*

Prepar by DAS, Cedar Corparation Page 44
oCADD 8,00 s 601213 @ 2006 HydoGAD Softwars Sohuons LLC /2202006
Paond 8P:
Hindow
[ P
- Inflow Area=419.400 ac
" Peak Elev=1,257.03"
™ Storage=2,148 cf
-
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Existing Conditions - Lake Magnor Type H 24-hr 2-YR Relnfafi=2.70"

Prepared by DAS, Cedar Corporation Page 45
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Pond 9P;

[&1) Hint: Submemged 96% of Reach 12R botlom
Infiow Area = 1,659,300 ag, lafiow Depth = 061" for 2-YR event

Inflow = 9471 cfs @ 10.50 hrs, Volume= 84.558 of
Cutfiow = 3280cis @ 26,37 hrs, Volumes= B4.558 af, Allens 65%, Lag=4§2.1 min
Pimary = 32005 @ 28.37 hrs, Volume= 84,558 ar

Routing by Stor-Ind method, Time Span= 0.00-999.00 hrs, di= 0.02 tws
Peak Elev= 1,208,838 @ 26.37 iws  SurfArear 2307 542 sf  Storage=1,630410cf

Phg-Flow detention time= 5558 mn calculated for 84,553 af (100% of infow)
Cenler-0f-Mass det. time= 555.8 min { 2,015.4 - 1,4596)

Volume Invert  AvalSlorege Siorape Deseription
Ea] 1,208.0¢ 16,083,858 ¢f Custom Stage Data (Prismatic)Listed below {(Recalk)

Etevation Surl Area Ine.Slore Cum.Store
{ee - cubic-feed] cublc-fee
1,208.00 1,451,284 ] ]
1.290.00 3,455,554 4,866,858 4,866,858
121200 3,880,768 1,336,332 12,203,150
121300 3,880,768 2,880,768 16,083,958

Device Routing Inverl  Outle! Devices
#1 Primary 120600 480" x 25.0° tong Cubvert CMP, projacting, no headwatl, Kex 0600
Cutlet lnedt= 1,205.00° = 0.0040°F Cc=0.9500
n= 0.025 Corrugated melal
#2  Prmary 1212000 20.0°'leng x 20.0' breadth Broad-Crested Remngular Weir
Head (feel) 0.20 0.40 060 0,80 1.00 120 14D 1.6Q
Coef. (Engish) 2.68 2,70 2.70 284 2.63 2684 254 263

{=Culvert (Bamel Controts 32.90 cfs @ 4.76 ips)

E’miw OutFlow Max=32.90 cfs @ 26.37 hrs HW=1,208.85' TW=1,207.00 (Fbed TW Etev= 1,207.00)
-2=Broad-Crested Rectangular Welr{ Controls £.00 cis)

Existing Conditlons - Lake Magnor
Prepamd by DAS, Cedar tion
oCADD B.00 £hn 001218 © 2005 HydroCAD Sofware LLs

Pond 9P

{afa;
CnEEBREEA NS SRR IR EEERED

G 1O 150 20 250 300

Inflow Area=1,659.800 ac
Peak Elev=1,208.88"
Storage=1,630,410 cf

Tena”froan)

0

Typa Hl 24-br 2-YR Ralnfali=2.70"

Page 46

Exlsting Conditions - Lake Magnor Type # 24-hr 2-YR Rainfall=2.70"

Prepared by DAS, Cedar Cosporation Page 47
HydroGAD® 8.00 s/n 601218 & 2005 HydroCAD Software Selufions LLG 82272006
Pond 10P;

648,300 86, Inflow Depth= 0.57" for 2-YR ewvent
62,07 cfs @ 14.30 hrs, Violume= 30,621 af

£S5 cis @ 14.90 his, Volume=

3D.342 af, Atten= 5%, Lag=30.6 min

5638 cls @ 14.50 hrs, Volume= 30.342 af

Rouling by StorInd mathed, Time Span= 0.00-998.00 hrs, di= 0,02 hey
Peak Efey= 1,22566' @ 14.90 hrs  Surf.Areax 53,138 sf Storage= 03,0168 of

Plug-Flow detention time= 225.5 min calculated for 30342 af {89% of Inflow}
Center-of-Mass det, time= 28.0 min ( 1,475.0- 1,447.0)

Voluma Inved Avad Storege  Storage Des

¥ 122300 595,246 of Cusiom Stage Data [PrismaliciListed below [Recal)
Elavation Suil Area Inc.Sloe Cum. Store
feel i cublc-fesl] (cubic-feel

1,223.00 21.29% ] 4

1,228.00 81,133 256,085 256,085

1,230.00 129,511 210,650 466,735

1,231.00 120,511 129,511 596,246
Device Rouding Inved Outlel Devices

#M Primary 1,22250° 72,07 x 200 long Culyert CMP, projecting, no headwal, Ke= £.800
Outiet laverts 1,222.30° S=0.0100% Cc=0800
ne 0025 Comugated melal
#2  Primary 1,230.00° 20,0'long x 20,0° breadth Broad-Crested RectzngumWelr
Head {feel) 0.20 D.40 0.50 0.80 1,00 1.20 1,40 1.60
Coel. (Engish) 268 2.70 2.70 284 263 2.64 264 283

rimary OutFlow Max=56.57 cfs @ 14.90 brs HW=1,225.66' TW=1,223.50" (Fixed TW Elev= 1,223.50)
{=Culvert (Bame! Controls 56.37 ofs @ 5.43 1ps)
2=Broad-Crested Rectanguiar Weir{ Controls 0.00 ¢fs)

Existing Conditions - Lake Magnor

Type i 24-hr 2-¥YR Rainfali=2.70"

Prepared by DAS, Cedar Coiporation Page 48
droCADD B.00_s/n 001258 © 2006 biydroCAD SoRware g 812272008
Pond 10P;
B hefom
{3 Prira-

Flaer {afs)

5&33&&&&3!‘.:‘

L

Inflow Area=646.300 ac
Peak Elev=1,225.68"
Storage=99,016 cf

PLLH 7
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Existing Conditions - Lake Magnor Type ¥ 24-hr 2-YR Rainfali=2.707

Prepared by DAS, Cedar Corporation Page 49
Hyd:oCADS 8.00 5/n 001218 © 2006 HydroCAD Software Schulions LLG 82272006
Pond 11P:

[61] Hint: Submerged 33% of Reach 13R bottom

inflow Area = 1,407.500 ac, Inflow Depths 081" for 2-YR event
Infiow =  109.75¢R @ 14.82 hys, Volumes T1.494 of
Outhow = 9886 ¢fs @ 1667 hrs, Volume= 62.607 af, Atlen= 10%, Lag® 122.8 min
Primary =  9888cis@ 1667 s, Volumex §2.807 af

Routing by Stor-Ind method, Teme Spans 0.00-989.00 brs, dt= 0.02 ws
Peak Elev= 1,209.46' @ 16.67 lvs  SusfArea= 408,919 s Slorages 845821 of

Plug-Flow delention time= 317.0 min calculated for 62.007 af (88% of nflow)
Cenler-of-Mass del. ime= 861 min ( 1,389.1 - 1,303.1)

Yolima Invet  Avali Slorage  Storsge Deseriplion

B 1.207.004 2033 712d  Custom Stage Data (PrismaticEisted below (Recalc)
Elevation SurfArea Inc.Slore Cum.Slore
feel] ft [Cubie-Te: cublc-feel
1,207.00 34,962 o Q
1,210.00 491,135 789,148 769,148
1,214.00 581,178 2,144 628 2,933,772
Devica  Rouing Inverl  Cutlet Devices

#t  Prmary 1,200.10° 720" x25.0 tong Culbvert X 4.09
, projecling, no headwal, Ke=0.900
Duﬂe![nvert\v12070°' $=0.040"" Co=0900
n= 0.025 Comugated metal
#2  Primary 121400 20.6' long x 20.0° breadih Broad-Lrested Reclangular Welr
Head {fecl} 0.20 0.40 0.60 0.80 1.00 .20 140 1.60
Cosf. (Erolish) 268 270 2.70 264 2.63 264 264 253

Primary OutFlow Max=88.85 cfs @ 15.67 bys HW=1.200 46" TW=1,209.00" (Fixed TW Elev= £,203.00)
f=Culvert {Outlel Conlrols 98.85 ¢fs @ 3.55 fps)
2=Broad-Crested Rectangulas Welr{ Conlrols 0.00 cfs)

Existing Conditions - Lake Magnor

Typa I 24-hr 2-YR Rainfaf=2.70"

Prepared by DAS, Cedar Cosporation Page 50
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Pond 11P:

W kAm
12 0 Primasy.
H I Inflow Area=1,407.500 ac
at. Paak Elev=1,209.48"
95 Storage=5645821 cf

Fiow [ofe)

e BFENERBLTRER A HERE
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Exlsting Conditions - Lake Magnor Typa § 24-hr 2-YR Rainfali=2.70"

Prepared by DAS, Cedar Corporation Pags 5%
HydroGAD® 8.00 sin 001218 € 2006 HydroCAD Software SohuSiens LLC §/7212008

Pond 17P: Marsh Lake

Infiow Area = 176.300 a¢, flow Depth= 1.27* for 2.YR event

Inflow = 22876cls @ 12.16 hrs, Volume= 18.106 af
Oulfiow = Q00cls @ 0.00 hrs, Volume= 0.000 af, Atlen=100%. Lag= 0.0 min
Primary = Q00cls @ 0.00 hrs, Volume= 0.000 af

fouting by Stor-Ind method, Time Span= 0.00-999.00 hvs, dt= 0.02 h
Peak Elevz 1,49%,68' @ 2532 hrs Suf.Areas 511,235 sf Storage= s o

Phug-Fiow detention ime= {rot calculsled: inftial storape excedes outfiow)
Center-of-Mass deb. lime= {not cakulated: no oudflow)

Voluma tnvert  Avad Slorsgs  Slorage De:
&1 1,180.00 3,205.992¢f Gustorn Stags Bata (Prismatickisted below (Recald)
Elevation Surl Area Inc.Store Cum.Stors
{feet) {sg-fl) {euble-feel) {cuble-feef)
1,180.0¢ 473,448 Q 1]
1,194.00 584,774 2076444 2.076.444
,196.00 564,714 1,120,548 3,205,692
Device Routing Invedt Qutlet Devices

#1  Prdmary 1,193.00° 20,0'tong x 20.0" breadth Broad-Crested Rectangular Weir
Head (feef) 9.20 0.40 D60 0.80 1.00 1.20 1.40 160

Coef. (English) 258 2.70 270 2.64 263 2.64 264 263

&mary OwFlow Max=0.00 ¢fs @ 0.00 hrs BW=1,160.00" {Frea Distharge)
{=Broad-Crested Rectangular ¥Weir{ Conlrois .00 cfs)

Existing Conditions ~ Lake Magnor
Prapated by DAS, Cedar Corporation
HydroCADE 8.00_si 001218 © 2005 HydroCAD Seftware Sobufions LLC

Pond 17P: Marsh Lake

Inflow Area=176.300 ac
Peak Elev=1,191.66"
Storage=814,833 cf

B0 o 150 20 250 30 33 40 450 O 0 600 EX 700 TR 80 M0 KO PO
Tuna (nours)

Type 1l 24-bv 2-YR Rainfall=2.70"

Page 52
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Existing Conditions - Lake Magnor Type N 24-hr 2-¥YR Realnfafi=2.70"

Prepared by DAS, Cedar Corporation Page 53
HydioGADD 8.00 s/ 00)218 © 2006 HydroGAD Sobware Sohutions LLC 82272006
Pond EXIT:

{40] Hinl: Not Described (CraRiow=Inficw)
Infiow Area s 3.828.900 ag, Infiow Depth> 0.59% for 2.YR evenl

Infow = S03chs @ 63.92 s, Volums= 178,106 af

Pinary = 583cfs @ 63.02 brs, Volumes 178.106 af, Atlen= 0%, Lag= 0.0 min
Rowding by StorInd methed, Time Span= 0.00-989.00 his, di= 0.02 hrs

Pond EXiT:

dow’
Prray

()

in g Inflow Area=3,626.900 ac

&4

Flew {683

0 K0 150 200 250 30 30 A0 68 500 550 500 50 TC0 T 0 £50 S0 50
Timb Perrh

Existing Gonditions - Lake Magnor Type U 24-hr 10-YR Rainfaf=4.10"
repared by DAS, Cedar Corporal Page 54
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P
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Tione 5pan=0.00-299,00 trs, d1=0.02 tws, 40955 polnts
Runoff by SC5 TR-20 method, UH=5CS
Reach jouting by Storind+Trans method - Pond rouling by Storind melhod

Subcatchment A: Runof Area=250400 ac  Runoff Depth=1.33"
Flow Length=3,259' Slope=0.00857 Te=120.9min CN=80 Runofi=36.52 cls 27.795 2

Subcatchment Af; Lake Magnor Runoff Area=217.500 ac  Runolf Depth=3.98"
Flow Leagth=4 425° Tc=4 4 min CH=99 Runofi=1,345.10 ¢k 72.160 af
Subtatchment B: Runoff Azea=300.300 3¢ Runol Depth=2. 4"

Flow Length=3,727 Slope=0.00"Y Te=93.8min CN=T9 Runofi=231.37 ¢k 51.175af

Runoff Area=43 100 a¢  RunsH Depth=398"
Fiow Length=2 070" Tes27 min CH=99 Runoffi=27592ck 14299 2!

Subcatchment Bi: Barbo Lake
Subcatehment C: Runoff Area=51.003 ac  Runeff Deph=2 20"
Fiow Length=1,185" Slope=00051"7 Te=478min CN=32 Runof=7356 ck 9.727 af

8Subeatchment D; Runeff Area=176.300 a&  Runo¥ Depth=2 48"
Flow Length=1,485" Slope=00280"F Te=220min CN=84 Runoff=44498 cfs 26.133 21

Subcatchment B! Runoff Area=178.000 a¢  Runof Depth=1.33"
Flow Length=4,7%4" Slope=0.0051 " Tc=210.9 min CN=69 Runoft=44.50 ofs 19.759 af

Subcatchment F Runoff Area=124.800 ac  Runof Depth=2.31
Flow Length=5,559 Sfope=0.0022" Te=2426min CN=83 RunoF=53.93 cks 24.701 af

Subcatchment Gt Runoff Area=375200 a¢  Runeff Depth=2.04"
Flow Length=3,622" Slope=0.0030/ Tc=341.5min CN=79 Runoff=105.78 ¢cfs 63.930af

Subcatchment H: Runoff Area=08,100 a¢  Runoff Depth=2.21"
Flow Length=2,080° Slope=001807 Te=4t2min CN=31 Runofi=148.03 cfs 7.665af

Subcatchment 1 Runoffl Area=111.500 ac  Runoff Depth=2.29"
Flow Leng$i=2,381" Slope=0.HM ¥ Ter523min CN=82 Runof=150.65 ¢k 21266 of

Subcatchument J; Runofl Area=315200 az  Runoff Depth=1.97"
Flow Length=5.280" Slope=0.0053% Te=1759 min CN=78 Runoff=14423 cks 51.655al

Subcalichment Kt Runofl Area=252.300 8¢ Runoff Depth=2.12"
Flowt Length=4, 454" Siope=00036"" Te=1013min CMN=BD Runo#=181.79 ks 44670 al

Subcatehment Lt Runoff Area=158.400 ac  Runoff Depth=1.09"
Flow Length=3581" Slope=0.02007 Te=952min CN=55 Runofi=5640 cfs 14.348 af

Subcatthment M: Runoff Area=459.100 ac  Runcfi Depth=1.82"
Flow Lengh=6.454° Slope=001207 Tc=1455min CN=76 Runof=225.67 cfs 70.970 uf

Existing Conditions - Lake Magner Type It 24-hr 10-YR Rainfali=4.10"

Prepared by DAS, Cedar Gorporation Page §5
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Subcatchment N: Runoff Area=133.700 2c  Runoff Depth=1.09"

Flow Lengh=5457" Siope=0.0172"/ Te=1436min CN=65 Runof=35.05ck j2.191af

Subeatchmenl O: Runof Area=105.700 ac  Runoff Depth=1.33"
Flow Lengh=3627" Slope=0.01937 Te=87.9 mn CN=53 Runoft=5143ck 11.733a1

Subcaichment P: Runoff Area=121.200 ac  Runoff Depth=1.46"
Frowbengh=3,43Z Slope=0.0075"7 Tc=52B4 min CN=71 Runof=49.79 ¢k 14.776 af

Subcatchment G: Runoff Area=176.800 a¢  Runek Dapth=1.97"
Frow Length=4,195" Slope=0.0100Y Te=14Emin CN=78 Runofi=11994 ck 23.979 af

Subeatehment R: Runo® Area=242 600 a¢  Runof Depth=§.27"
Flow Lengh=53,862" Slepe=0.00T8'7 Te=2085mn CHN=68 Runof=57.34 ek 25643 ar

Reach £R: Avg. Depth=1.04' Max Vel=060 fps Infow=108.46 cls 264,142 21
n=0050 L=5515.0" S=D0004 7 Capacky=622.17 el Outficw=100.41 ¢k 284.141 al

Reach 10R: Avg. Depth=035 Max Vel=085 ps Inflow=61.60 ¢l 211213 af
n=0.050 L=2,510.0' 5=0.0034 7 Capacity=2289.12cls Outflow=B1.57 cks 281292 2f

Reach i2R: Avg. Depths1.2¥ Max Vel=0.94 fps Inflow=263.37 ¢k 186.544 s
n=0050 L=3,585.0' §=0.000B% Capacity=1,117.13 cks Outfow=24554 cfs 166543 al

Reach 13R: Avg. Deph=0.84" MaxVel=169 bps Infow=236.80 cfs 150.783 af
n=0030 L= 5700 S=C00437 Capacity=258495cfs Outtow=20423chs §60.782 af

Reach 14R: Avg. Deph=0.50" Max Vel=1 20 fps Infow=12155¢k 77.702al
n=G050 L=22000" $=0.00437 Coapacity=256745cfs Oublow=122.97 cfs 77.702 of

feach 15R: Avg. Depth=0,11" Max Vel=0.58 4 Infow=1350ck $1.61935f
R=0.050 L=1,122.0' 5=00070"/ Capacity=3290.84 cfs Cutfiow=13.10ck 11519 af

Reach 16R: Avg. Depth=0.52 Max Vel=i.04 s Infeam111.89ch 54.629 81
n=0.030 L=1610.0 5-0.0030Y Capacity=2,166.87 cks Outiow=111.41 ck 54629 al

Reath 21R: Avg. Depth=1.37 Max Vel=0.59 Ips Inlow=1385.66 ¢ 372.781 of
A=0.070 L=5342.0 5=00006" Capacity=73200 ¢fs Outlow=184.57 cfs 372.780 2f

Pond {P: Peak Elev=1,191.13 Slorage=10595556 ¢f Intouw=1,652.01 cfs 547.938 of
80.0"x 20.0° Culvert Qutlow=20.52 cfs 450688 af

Pond 4P: Peak Efey=1,995.45" Storape=560.704 cf Infew=44 90 cfs 10.759af
Outhow=0.00 cis 0.000 af

Pond 5P; Greley Lake Peak Bley=1,193,14" Slorage=769.475 <1 Inflow=140.03 cfs 17.665 af
Outflow=(.00 ¢% 0.000 af

Pond §P; Peak Elev=1200.95 Storage=822,030 of Inflow=178.38cls 284.142 af
Outhow=108.46 cfs 264.142 af

Existing Conditions - Lake Magnoer Typa il 24-br 10-YR Rainfali=4, 10"
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Pond TP: Peak Elev=126030 Storage=358,254 of Infow=49.79 ¢k 14.776 af
Cutlow=13.50 cfs 11.619 of
Pond 8P: Peak Elev=1,257.75" Slorage=170,366 of Inflow=145.63 cfs 54.628 af
Cutfow=911.99 cfs 546209 af
Pond 9P: Peak Blew=121024' Stotage=56485303 ¢l Infow=265.40 ¢k 215213 af
Owifow=6160 ¢ 211213 af
Pond 10P; Peak Blev=1227 48 Storage=215,173 ¢l Infow=126.04 cfs 77.981af
Outfiow=123.55 s 77.702 af
Pond 11P: Peak Bley=12106T Storage=1,122,807 ¢f Inflow=357.67 ofs 175,131 af

Outlow=263.37 cfs 165.544 af

Peak Elev=1,193.08" Sttfage=] 565,258 ¢f Infow=444.85 cfs 36.133af
Quifow=6.34 cfs 1.168 af

Pand 17P: Marsh Lake

Pond EXIT: Infow=20.52 ¢l 450.688 of
Primary=20.52 ¢ 450683 af

Total Runoff Area = 3,899,300 a¢  Runofi Yolume = §33.622 al Average Runoff Depth = 1.95°
93.32% Pervious Area = 3,638,700 ac  6.68% tmpervious Area e 260.600 ac




Existing Conditions -~ Lake Magnor- Type I 24-hr 10-YR Rainfalf=4.10"

Prepared by DAS, Cedar Corporation Page 5T
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Subcatchment A;

Runoff =  0852ck@ #3356hs, Volumes 27,796 af, Deplh= 133"

Runofl by SCS TR-20 meihod, UH=SCS, Tkme Spana 0.00-§99.00 hrs, dt= 0,02 hrs
Type H 24-he 10-YR Rainfai=4.10"

Areafac) CHN Description
250.400 69
250400 Pendous Area

Te Length Siopd Velocly Capacly Destiplion
A (el (W) (/sed)  (cfs)

(1ETD) fee
120.9 3258 00085 045 Lag/CH Method,

Subcatchment A:

I 3 Pt
' Type 1l 24-hr 10-YR
ot Rainfali=4,10"
bt | Runoff Area=260.400 ac
- Runoff Volume=27.796 af
Eo Runoff Depth=1.33"
ie Flow Length=3,269'
ol f Slope=0.0086
! Tc=120.9 min
5 CN=69
15
12
B e A
s 100 150 100 758 X0 350 400 438 £00 530 600 Eis 700 750 M0 250 B0 95

Tima [héwrn}

Existing Condmons + Lake Magnor Typo H 24-hr 10-YR Rainfalfa4. 10"
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Subcatchment A1: Lake Magnor
Rureff = 1,348.10ci5 @ 11.94 s, Volume= 72,160 &f, Depih= 3.98”

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-590.00 hrs, di= 0.02 hrs
Type 1 24-hr 10-YR Rabnfai=4.10"

Areaf(ag) N
217500 53 LAKE MAGHOR
217.500 Impendous Area

Te Length Slope Vebcﬁy Cspaeity Description
[min] fee (il
41 4428 i?.N

Leke or Reservolr,
Mean Depth= 10.00'

Subcatchment A1: Lake Magnor

:_sm [@rrai}
1300, Type I! 24-hr 10-YR
2% Rainfali=4.10"
:g "—A Runoff Area=217.500 ac
o Runoff Volume=72.16¢ af

£ Runoff Depth=3.98"

I Flow Length=4,425
&0 TFe=4.% min
e
40
kg
N {¢
100

D e A e R A O K

émzéoawséoammséoa;a'@@mmwmm
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Existing Conditions - Lake Magnor Type i} 24-hr 10-YR Rainfall=4.16"
Prepared by DAS, Cedar Corporation Page 5%
HydroCAD® 800 £/n 091218 @ 2006 HydroCAD Software Sclutions LLE 62212008

Subcatchment B:

Runoff = 201.37chs@ 13.05 s, Violume= 51,175 &f, Depths 2 (4"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 0.00-959.00 hys, ¢(= 0.02 hrs
Type I 24-by 10-YR Relnfali=4,10"

Areafac) CMN Description
300300 79

300.200 Pepvious Area

Te Length Slopa Velocly Capacly Description
i) fog fsed {cks)

939 3,727 0000 0.65 Lag/CN Method,

Subcatchment B:

240 OFra

1k Type Il 24-hr 10-YR
m Rainfali=4.10"
Runoff Area=300.300 ac
Runoff Volume=51.175 af
Runoff Depth=2.04"
Flow Length=3,727"
Slope=0.0100 7

Te=93.9 min

CN=79

ﬂaszsssaza

T e
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Exlisting Conditions - Lake Magnor Type I 24.hr 10-YR Rainfal=4. 10"
Prepared by DAS, Cedar Col Page 50
2272006

rporation
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Subcatchment 81: Barbo Lake
Runof =  276.02¢fs @ 141.93 hrs, Vokime= 14.209 af, Deplh= 3.98*

Runof by SCGS TR-20 melhod, UH=5CS, Tme Span= 0.00-999.00 hrs, dt= 0.02 hrs
Type )l 24-hr 10-YR Rainfal=¢4.19"

__Area{ad) CN Descriplion
43100 9% BARBOLAKE

£3.100 Impesvigus Area

Tc Length Slope VelocRy Capaclty Desciption
(i fees; ) (Rssed) cfs

27 2010 1269 Lake or Reservolr,

Mean Depth= 5,00
Subcatchment Bi: Barbo Lake

sf]

E Type |l 24-hr 10-YR

: é Rainfall=4.10"

-l Runoff Area=43.100 ac

k| Runoff Volume=14.299 af
g § Runoff Depth=3,98"
Jia i Fiow Length=2,070"

1 Te=2.7 min

hdic CN=99

i

o

/|
t ;’4{(//?/ e e o e s o v v
wumtmmmmmmmmﬁammmmmmwﬁ'u
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Existing CGondillons - Lake Magnor Type i 24-hr 10-YR Ralnfai=4.10"
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HydroCADD B.6D 6k 001218 © 2005 HydroCAD Software Sohbons LLG 672272008
Subcatchment C:

Ruaoff = 9127 af, Depth= 226"

Runolf by SCS TR-20 methed, UH=568, Time Span= 0.00-959.00 hrs, dt= 0.02 brs
Type H 24-hr 10-YR Rarfak=4.10

Areafac) CH Description

7356 cfs @ 12.48 hrs, Vowmes

51.000 82
51.000 Penvious Atea
Tc Length Siopa Velotly Capacly Desaipiion
min) (e s et
478 1,185 00051 041 Lag/CN Method,
Subcatchment C:
& o
[ Type Il 24-hr 10-YR
“ 5: Rainfali=4.10"
| Runoff Area=51.000 ac
=P Runoff Volume=9.727 af
3 G! Runoff Depih=2.29"
in f Fiow Length=1,186"
» Stope=0.0051"7
- Te=47.8 min
18 CN=82

Existing Conditions - Lake Magnor

Type it 24-hr 10-YR Ralnfalt=4.10*

P ed by DAS, Cedar Corporation Pags 62
Mrepal’ yﬁo S'nomz?l!a © 2006 HydreCAD Software Sohufions L1C wzgﬁm
Subcatchment D:
Runefl = 44498cks @ 12.16 hrs, Volume= 36133 of, Depth= 2.46"
Runoff by SCS TR-20 method, UH=5CS, Time Span= 0.00-999.00 hrs, dt= 0.02 hrs
Typs I} 24-hr 10-YR Rainfahed, 10
Arsa(sg) CN [Description
176300 84
176,300 Pervious Area
Te Lenggh Siope Ve&oc#y Capac.ly Deseription
(L8 ) (Risec)
228 1, 455 00280  4.08 Lag/GN Method,
Subcatchment D:
£ Type Il 24-fir 10-YR
bt | = Rainfall=4,10"
1= Runoff Area=176.300 ac
i Runoff Volume=36.133 af
= ,§ Runoff Depth=2.46"
j 3 ;‘Z Flow Length=1,485'
i Slope=0.0280 '
i Te=22.9 min
biig CN=84

0

aBsEh

e e e
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Exlsting Conditions - Lake Magnor Type i 24-hr 10-YR Rainfalt=4.10°
Prepared by DAS, Cedar Cosporation Page 63
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Subcatchment E:

Runoff = 4400cls @ 14.77 hus, Volume= 19.75% af, Depth= 1.33°

Rungif by SCS TR-20 melhod, UH=SCS, Time Span= 0.00-699.00 hrs, di= 0.02 hrs
Type |l 24-hr 10-YR Rahfak=4.10"

Areafac) CN  Descrption
178000 69
173.000 Penious Area

Tc tergth Slope Velocfy Copacly Descriplion
g} {fee) (M) (Afsec)  {cls)
2109 4714 00051 037

Lag/CH Method,

Subecatchment E:

Type If 24-hr 10-YR
Rainfail=4,10™

Runoff Area=178.000 ac
Runoff Volume=19.759 af
Runoff Depth=1.33"
Flow Length=4,714"
Siope=0.0051"1
Te=210.9 min

CN=69

HHTREELEREEAS

Flaw {ufs)
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Existing Conditicns - Lake Magnor

Typa Il 24-br 10-YR Rainfall=4. 16"

Prepared by DAS, Cedar Comporabion Page 64
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Subeatchment F:
Runofl = 5390 ofs @ 15.0% hrs, Volume= 24701 af, Depth= 231
Runoff by $C8 TR-20 method, UH=5CS, Time Span= 0.00-592.00 hrs, di= 0,02 brs
Type Il 24-tr 10-YR Reinfal=4.40"
. Areafery CHN_ Description
124.500 83
124.600 Pervious Area
Te Length  Siope Velocly capacﬁy Description
(min) __ {feety (M) _(Risec)
2428 5559 Oooz2z 6.38 LagiCN Method,
Subcatchment F:
s B Rech
B

Type I 24-hr 10-¥YR
= Rainfatl=4.10"
- Runoff Area=124.900 ac
1 Rurnoff Volume=24.701 af
*18 Runoff Depth=2.37"
=1p Flow Length=5,559"
* Slope=0.0022 7
= Tc=242.6 min

Flaw {cf)

si:m\éamzsu:oasoadomswss,aséossamﬁammsoun&o
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Existing Conditions - Lake Magnor

Type Il 24-hr 10-YR Ralnfaki=4.10*

Prepared by DAS, Cedar Corporation Page £5
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Subcatchment G:
Runcfl = 105.70¢fs @ 18.32 s, Volume= 63.939 al, Deplh= 2.04°
Runoff by 865 TR-20 method, UH=SCS, Time Span= ¢.00-999.00 hrs, &= 0.02 hrs
Type B Z4-hr 10-YR Ralnfat=4.10"
Area(ac) CN __Deseiption
375200 78
375,200 Pervious Area
Te Llengh  Slope Velocty Capacky Description
(2°3) fe Ay (ffsec (cfs}
3415 8822 0.0030 043 Lag/Gi Method,
Subcatchment G:
e
i
w Type 1l 24-hr 10-YR
b Rainfall=4.10"
B Runoff Area=376.200 ac
» Runoff Volume=63.938 af
[ Runoff Depth=2.04"
E ] Flow Length=8,822"
s Slope=0.0030 "1
). Te=341.5 min
2 CN=79
Fal
15
19
: B e e e
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Existing Conditions - Lake Magnor Type il 24-fr 10-YR RainfaB=4.10"
Prepared by DAS, Cedar Corporation Page 68
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Subcatechment H:

Rureff = 14803cts @ 12.29 ws, Volumes 17,685 al, Depth= 2217

Runoff by SC8 TR-20 méthod, UH=SCS, Time Span= 0.00-999.00 hrs, dt= 0,02 hes
Type Il 24-he 10-YR Ralnfali=4 10*

Aresfse) CN Deseripfion
96.100 81
5,400 Pendous Area

Te Length Slope Veb&y CBpaoity Peseriplion
[min)] {zel] (ifi

412 2080 00180 o 24 Lag/CH Method,
Subcatchment H:
n
1=
e
o Type It 24-hr 10-YR
' Rainfall=4.10"

Runoff Area=86.100 ac
Runoff Volume=17.665 af

&
R AR

DG
Ew Runoff Depth=2,21"
Y Flow Length=2,080¢
@ Siope=0.0180"T
® Tc=41.2 min
b
s

e &

e
E] mmmzsum:!somtsuséessoabammmmesmssa

Teoa [hewes)
Existing Conditions - Lake Magnor Type il 24-hr 10-YR Reinfali=4.10" Existing Conditions - Lake Magnor Type If 24.hr 10-YR Rainfa¥=4 15"
Prepared by DAS, Cedar Corporation Page 67 Prepared by DAS, Cedar Comporaton Page 68
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Subgatchment ) Subeatchment J:
Rumoff = 150.88cis @ 1251 tvs, Volume= 21.266 af, Dapth= 229" Runofl = 14423cfs @ 14.26 hrs, Volume= 51.665 af, Deplhs 1.97*
Runoff by 5CS TR-20 method, UH=SCS, Time Span= 0.00-993.00 hrs, ¢1= 0.02 hrs Runoff by §CS TR-20 method, UH=SCS, Timé Span= §.00-659.00 frs, 1= 0.02 hrs
Typs i 24-hr 10.YR Rainfal=4.10" Type 1i 24-hr 10-YR Rainfay=4.10
Ares fag)  CN_ Descriplion Areafac) CMN  Description
111500 82 315200 78
114.500 Penvious Area 15200 Pendous Avea
T¢ kength  Shope Ve]oaty Capaa‘ly Description Te length Slope Velocdy Capaclly Description
(L) fegt (i) (miny_ {fee) (UR)  (Vsecy {cfs)
523 2,381 0.0130 o.Ts LagfCH Method, 1759 5388 00053 050 Lag/CN Methed,
Subcatchment Subcatchment J:
., 0 ‘ O Pl
T
:z 7 Type |l 24-hr 10-YR w4 Type Il 24-hr 10-YR
i b Rainfall=4.10" Wi Ralnfatl=4,10"
17 Runoff Area=111.500 ac | Runoff Arga=315.200 ac
e Runoff Volume=21.266 af w Runoff Volume=51.665 af
[ Runoff Depth=2.29" g= Runoff Depth=1.87"
i= Flow Length=2,381' iy Flow Length=5,288"
s Slope=0.0130 7 ® Slope=0.0053 "1
= Te=62.3 min » ¢=175.9 min
a CN=82 ° CN=78
p%) 30
¥ n
1: AR T T T T !: e T A A
53 100 130 200 250 300 35 MO0 40 00 0 B0 S50 100 750 800 8D SO0 530 010 190 200 240 W0 20 40 40 500 K0 6D SR 100 10 AN 850 €00 8
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Existing Conditions - Lake Magnor Type i 24-hr 10-YR Rainfafi=4,10"

ared by DAS, Cedar Corporation Paje 69
mmp B.00 5/ 001218 © 2006 HydreCAD Software Solufions 11C B/22R008
Subcatchment K:

Runolf = 191,79 ¢fs @ 13.17 hrs, Volumes 44.870 af, Deplh= 2.12*

Runoff by SCS TR-20 method, UH=5CS, Time Span= 0.00-893.00 hrs, 61= 0.02 hrs
Type Il 244r 10-YR Rainfaf=4.10"

Avea(ae)  CN_ Descigfion
252300 80
252.300 Pendous Area

Tc Lenglh Slops Velocity Capacly Deserpfion
{min) _ (feeD  (RAD) (f/sec) {cfs)

10t.3 4,154 0.00% 088 Lag/CN Method,
Subcatchment K;
‘ Type It 2d-hr 10-YR
110 Rainfall=4.10"
o Runoff Area=252,300 ac
- Runoff Volume=44.67¢ af
g Runoff Depth=2.12"
2 Flow Length=4,154"
© Slope=0.0088 '
- Te=101.3 min
@ CN=80
-
® B e A
Bﬂmlwmmumm@mssﬁmwrwmmuﬂmm
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Existing Conditions - Lake Magnor Type It 24-hr 10-YR Rainfali=4, 10*

Prepared by DAS, Cedar Corporation Page 70
MMM
Subcatchment L;

Runoff =  5840ch @ 1322Mhrs, Voumes: 14348 af, Deplhe 109

Runofl by SCS TR-20 method, UH=SCS, Time Span= 0.00-$¢3.00 hrs, dt= 0.02 hrs.
Type B 24-hr 10-YR Rainfati=4.10"

Areaat) CMN _Description
158.400 65
158.400 Pendous Area

Te Length Slope Velocky Capacity Description
min) , (el) (V) {Rsec) (cfs)
852 3,591 0.0200 083 Lag/CN Method,

Subecatchment L:

Type Il 24-hr 10-YR
Rainfall=4.10"

Runoff Area=158.400 ac
Runoff Volume=14.348 af
Runoff Depth=1.05"
Flow Length=3,59¢'
Slope=0.0200 T

Tc=96.2 min

CN=65

P (o}
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Existing Conditions - Lake Magnor Type I 24-hr 10.-YR Rainfali=4.10"

Prepared by DAS, Cedar Corporation Paga 74
HydreCAD® 8.00 s 001218 © 2005 HydroCAD Software Sehutions LLC 822120068

Subcatchment M:
Runof =  2258Tc¢fs @ 13.74 hrs, Volume= 70.070 af, Deplh= 1.827

Runof by SC8 TR-20 method, LUH=5CS, Time Span= 0.00-999.00 fvs, di= 0.02 hus
Type 8 24-hr 10-YR Rainfalt=4.10"

Arez(ac) CN Descriplion

469.100 78
459.100 Pervious Area
Jo length Siope Velocly Capacty Description
g ) {fee {Rty  {ifsec) {cisy
1455 6454 00120  0.74 Lap/CN Method,
Subeatchment §;
]
: Type Il 24-hr 10-YR
=i Ralnfall=4.10"
s 1 Runoff Area=469,100 ac
e Runoff Volume=70.970 af
E:; : Runoff Depth=1.82"
i Flow Length=6,454"
Bl Slope=0.0120 7
e Te=146.6 min
E CN=76
=1
=
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Existing Copditions - Lake Magnor Type fl 24-hr 16-YR Rainfali=¢.10*

Prepared by DAS, Cadar Corporalion Page 72
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Subcaichment N:

Runoff = 3505 cls @ 13.8% hrs, Volumes 12,191 al, Depth= 1.09°

Runoff by SCS TR-29 method, UH=5CS, Time Span= 0.00-599.00 hrs, dt= 0.02 hrs
Type il 24-hv 10.YR Rainfa®=4.10"

Areafar) CN ipkion
133.700 &5
133.700 Pervious Area

To Llength  Slops Veldity Capacily Description
{min) {feely (/) {Afzec) {cls)

1438 5457 00172 083 Lag/GH Method,
Subcatchment N;

32 H P
Type |1 24-hr 10-YR
|2 Rainfall=4.10"
n{p] Runoff Area=133.700 ac
Ml Runoff Volume=12.111 af
iz Runoff Depth=1.09"
sl Flow Length=5,467"
Wt | Slope=0.0172'T
:;' Tc=143.6 min
i CN=65
Vst i s Ao g




Existing Conditions - Lake Magnor Type N 24-hr 10-YR Rainfaf=4.10"

Prepared by DAS, Cedar Corpotation Page 73
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Subcatchment O:

Runoff = 5143cts & 12.01 hws, Volume= 1£.733 of, Depth= 1.33"

Runoff by S¢§ TR-20 methed, UH=8CS, Time Span= (.00-999.00 hrs, 8l= 0.02 hrs
Type H 24-hr 10-YR Rainfai=4.10"

Area (ag) CH__Description
105700 69
105,700 Penvious Area

To Lengih Slope Velocly Capaclty Description
i feel)  (RM) {fUsec) fcfs)
87.8 3827 0.1} 483 Lag/CH Method,

Subcatchment O:

Type Il 24-hr 10-YR
Rainfall=4.10"

Runoff Area=105.700 ac
Runoff Volume=11.733 af
Runoff Depth=1.33"
Flow Length=3,627
Slope=0.0193 '/

Te=87.8 min

CN=69
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Existing Conditlons - Lake Magnor

Typa i 24-tr 10-YR Ralnfafi=4.10"

Prepared by DAS, Cedar Piga T4
Hyd'sCAD® 800 s 001216 azoosmdwcADSoMeSMonsuc 61222008
Subcatchment P:

Runoff = 49.70¢fs & 356 hrs, Volumes 14.776 of, Depth= 1.46°
Runoff by 5CS5 TR-20 mathed, UH=5CS, Time Span= 0.00-559.00 hys, dt= 0.02 hrs
Type H 24-hr 10-YR Ralsfali=4.10"
Areafas) CM  Description
21200 T
§21.200 Pervious Area
Te Lengm Slope Vebcﬂy Capacity Descriplion
min; fset) {cfs)
1284 3 452 C.0075 0.45 Lag/CN Method,
Subcatchment P2

Type Il 24-hr 10-YR
Ralnfall=4.10"

Runoff Area=121.200 ac
Runoff Volume=14,776 af
Runoff Depth=1.46"
Fiow Length=3,452"
Slope=0.0075"'"
Tc=128.4 min

CN=71

Flevr {ufs)
I

R A R T B
50!00150200260300350 fsesuoswawwommawwmw

A

§

heas Trea (hourr)
Exisling Conditions - Lake Magnor Typo i 24.hr 10-YR Rainfal=4.10" Existing Conditions - Lake Magnor Type {1 24-hr 10-YR Rainfsli=4.10"
Prepared by DAS, Cedar Corporalion Fage 75 Prepared by DAS, Cedar Comporalion Paga 76
SoCAD® 8,00 s/n 001258 © 2006 HydroCAD Software Solufions LLC B/22/2006 HydroCAD® 8.00 s 00128 © 2006 HydroCAD Software Sohens LLC 672272008
Subcatchment Q; Subcatchment R;
Runofl = 11994 cfs @ 13.25hvs, Vokime= 28.979 af, Dapth= 1.97 Runoff = 5734 ¢fs @ 14.61 brs, Volumes 25849 al, Depth= 1.27"
Runofl by SCS TR-20 mathod, UH=SCS, Time Span= 0.00-§99,00 hrs, di= 0.02 his Runoff by SCS TR-20 melhod, UH«SCS, Time Span= 0.00-892.00 lus, dt= 0.02 hrs
Type Il 24-hr 10-YR Ralnfali=4.10" Type H 24-hs 10-YR Rainfat=4.10"
Areafaty CN Description Area(ac) CN__Descriplion
176,800 78 242600 _ 65
176.600 Pendous Area 242,600 Pervious Area
To Length Siope Velocly Capacly Description To Length Siops Velocly Cepacly Description
(min)  (feeD  (AM) (fsec) (cfs) (min}  (feel}  (AM) (Risec) (cfs)
145 4,105 00100 065 Lag/CN Method, 2086 5.862 0.0078 0.47 Lag/iCN Method,
Subcatchment Q: Subcatchment R:
i ‘ 0 Ruroh f Raot
(T &)
1 Type I} 24-hr 10-YR " Type |l 24-hr 10-YR
s Rainfali=4.10" © Rainfali=4.10"
| Runoff Area=176.800 ac M| Runoff Area=242.600 ac
- Runoff Volume=28.979 af P : Runoff Volume=25,649 af
. Runoff Depth=1.7" £ Runoff Depth=1.27"
o Fiow Length=4,105 Iw Flow Length=5,862"
a Slope=0.0100 1 a8 Slope=0.0078 'V
Pt Te=104.6 min w Te=208.5 min
» CHN=78 " CN=68
o 15
w
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Existing Conditions - Lake Magnor Type 1l 24-hr 10-YR Rainfafi=4. 10"

Prepared by DAS, Cedar Corporatio Page 17T
HydroCADE 800 sin 601218 bmfﬂ&m&ma;ﬁgmsllc BI22I2006
Reach 8R:

[19) Warning: Submerged Pond 6P Primary device £ 1 INLET by 0.84°

InBow Area= 2,086.500 ac, Infiow Depth= 1.63° R 10-YR event
tnfiow = 10848¢cis @ 16.03 hrs, Volime= 284,142 af
Oulficy = 10041 cfs @ 2154 hrs, Vohime= 284.141 af, Alten=T1%, Lag= 330.5 mn

Routing by Ster-IndtTrans method, Tame Span= 0.00-999.00 s, di= 002 hrs
Max. Velocity= 0.60 Tps, Min. Travel Thne= 155.0 min
Avp. Velotity & 0,09 fps, Avg. Traval Time= 1,066.5 min

Peak Slorage= 933,975 of @ 18.96 hrs, Average Depth 8t Peak Storage= 1.04°
Bank-Ful Depth= 3.00", Capaciy el Bank-Fu¥= 82217 ofs

150.00° x 3.00' deep channel, n= 0.050

Side Slope Z-value= 100V Top Width= 210.00'
=5515.0' Skpa=0.0004 7

Erdet Invert= 1,106.80°, Outlet Ynyaut= 1,194.50'

Reach 8R;

Inflow Area=2,086.500 ac
Avg. Depth=1.04

Max Vel=0.60 fps
n=0.050

L=5,615.0'

5=0.0004"'F
Capaclty=622.17 cfs

Fiow {ofs)
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Exlisting Conditions - Lake Magnor Typa It 24-br 10-YR Ralnfalt=4.10"
Prepared by DAS, Cedar Corporation Pags 78
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Reach 10R:

Inflow Area e 1,650.800 ¢, Tnflew Depthn 153" for 10-YR evenl
inBow = s1.60¢cis @ 2060 hrs, Volume= 211.213 af
Cutfiow = 157 cls @ 27.%8 hrs, Volume= 211212 &1, AHen= 0%, Lag= B1.6 min

Rouling by Stor-Inds Trans methed, Tima Span= 0.00-999.00 hws, iz 0.02 hrs
Max Velocity= 0.85 {ps, b, Travel Time= 48.7 min
Avg. Velocty = 0.20 fps, Avg, Travel Times= 206.3 min

Peak Storage= 160,007 ¢ @ 27.15 hrs, Average Depth at Peak Storages 0.35°
Bank-Full Depth= 3.00', Capacity at Bank-Ful= 2,299.12 ofs

20000 x 3.00° deep channel, n=0.050

Side Slope Zwvatue= 100 Top Widihs 260.00°
Length= 25100 Slope=0.0034 7

nbet fnvert= 1,205.80°, Oullet Inver= 1,167.20°

Reach 10R:

it ‘ Inflow Area=1,659.800 ac
Avg. Depth=0.35"
Max Vel=0.86 fps

n=0.050

L=2,610.0°
§=0.0034 "1
Capacity=2,299.12 cfs

Plow (ofs}
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Exlsting Conditions - Lake Magnor Type I 24-hr 10-YR Rainfali=4.10° Existing Conditions - Lake Magnor Type I 24-hr 10-YR Rainfaf=4.10"
Prepared by DAS, Cedar Corporation Page 79 Prepared by DAS, Cedar Corporation Page 80
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Reach 12R: Reach 13R:

[81] Waming: Exceeded Pond 19P by 2.04' @& 0.00 hrs

Infiow Area = 1,407.500 ac, Inflow Depth= 42" for 10-YR event
Infiow = WIS @ 1558 his, Volumes 166,544 af
Oulficw = 24564 cfs @ 17.80 hrs, Volume= 168.543 af, Aften= 7%, Lag= 127.3 min

Routing by StorInd+Trans method, Time Span= 0.00-899.00 fvs, dt= 002 hrs
Max Velocty= 0.94 fps, Min. '!rawl Time= 63.8 min
Avg, Velocly = 0.09 fps, Avg. Travel Fime= 637.4 mn

Peak Storage* 940,134 of @ 16.74 lys, Average Depth al Peak Storage= 1.23
Bank-Full Depth= 3.00", Capaclly al Bank-Ful= 1,117.13 cfs

2060.60° x 3.00° deep channel, n= 0,050

Side Siope Z-valie= 10.0'  Top Width= 260,00'
Lengine 3 585.0° Stope= 0.0008 7

Inlel Inveri= 1,209.00°, Oulel Invert= 1,206.10°

[61] Binf: Submarged 8% of Reach 14R bollom

Infiow Area = §,240.100 8¢, Infiow Depth= 1.54" for 10-YR event
Inflow = 206.80¢hs @ 1422005, Vohame= 160,783 ar
Quifiow = 20423chs @ 14.64 s, Volomes 169.782 al, Atten= 1%. Lag=25.0min

Routing by Stor-ind +Trans methed, Tims Span= 0.00-999.00 brs, dit= 0.02 hrs
tax Velecity= 1.62 fps, ¥n. Tiavel Time= 15.5 min
Avg. Velotity = 021 fps, Avg. Trawel Trnes 127.5 min

$eak Storage= 273,335 of @ 14.38 hrs, Average Deplh st Peak Storage= 0.64'
Bank-Fuit Depth= 3,00, Cepaclly at Bank-Full=s 2,584,95 fs

200,00° x 3.00° deep channel, n= 0.050

Side Slope Zvalug= 10.07 Yop Width= 250.00°
Length= 1,570.0° Slope= 0.0043 7

Intet invert= 1,214.00°, Cullet Inverts 1,207.20"

Reach 12R;
Inflow Area=1,407.500 ac
ol Avg. Depth=1.23
I Max Vel=0.84 fps
ke n=0.050
- =3,585.0'
§ ot $=0.0008 7
. Capaclty=1,117.13 cfs
190
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Reach 13R:

E

Inflow Area=1,249,100 ac
Avg. Depth=0.84'

Max Vel=1.69 ips
n=0.050

L=4,570.0"

5=0.0043 "
Capacity=2,584.96 cfs
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Existing Conditions « Lake Magnor Yipe I 24-br 10-YR Reinfali=4, 10"

Prepared Cedar Corporation Page Bt
Hydr ocmb{oa 51 $01218 @ 2006 HydroCAD Sofware Seiyfions LLC 82272008
Reach 14R:

{81} Waming: Exceeded Pond 108 by 0.50° @ 0.00 hrs

Inflovw Area = 646.300 a¢, Inflow Depth = 1.44"  for 10-YR svenl
inflow = 123.55cts @ 1528 hrs, Volumes 7102 &
Oulfiow = 12297c¢is@ 1845 hrs, Volumes 17.702 af, Atlen= 0%, Lag= 642 min

Routing by Stor-Ind+ Trans method, Time Span= 0.00-999.00 hvs, dt= 0.02 hrs
Max. Velocly= 1.20 fps, Min. Travei Time2 30.5 min
Avg. Velocty = 0.20 fps, Avg. Travel Tine= 184.4 min

Peak Storage=s 224,030 of @ 15.94 hrs, Average Depth at Peak Slorgge= 0.50/
Pank-Full Deplh= 3.00", Capatky ol Bank-Fuli= 2,567 45 cls

20000 x 3.00 deep channel, n=0.050

Side Slopa Z-value= 10.07 Top Width= 260.00"
Lenglh= 2,200.0' Slope= 0.0043 7

inlel Invert= 1,223.50, Outiet Inverl= 1.214.10°

Reach 14R;

) inflow Area=648.300 ac

- Avg. Depth=0.50"

. Max Vel=1,20 fps

w0 n=0.050
g £=2,200.0°
1 : §=0.0043 7
" Capacity=2,567.45 ¢fs
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Exlsting Condilions - Lake Magaor Type H 24-hr 10-YR Ralnfai=4.10"

Prepared by DAS, Cedar Cosporation Page 82
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Reach 15R:

Inflow Area = 120200 a¢, Infiow Deplh = 1.15° for 10-YR event
Inflow = R @ 16.32hrs, Volume= 11.619 af
Outfiow = 13.10cfs @ 17.32 hys, Volume= 11.619 af, Alten= 3%, Lag= 60.4 mn

Routing by Stor-tnd+ Trans methed, Time Spans 0.00-509.00 hrs, di= 0.02 hes
Max Velpciy= 0.58 fps, Min. Travel Thne= 32.1 min
Avp- Velocity = 0.24 fps, Avg. Travel Tene= 76,8 min

Peak Storage= 25269 of @ 16.78 hws, Average Depth al Peak Storage= 0.11°
Bank-Full Depth= 3.00°, Capacity al Bank-Fuk= 3,295.84 cfs

200.00° x 3.00° deep channed, n= 0050

Side Slope Z-vak:e= 10.0' Top Width= 260,00
Lenglh=1,122.0" Siape= 000707

insel Inverts §,258.00, Qullet lnvert= 1,250,190

$
Reach 15R;
t inflow Area=421.200 ac
13
h” Avg. Depth=0.11'
" Max Vel=0 58 fps
wilhg n=0.050
£, L=1,122.0"
] 5=0.0070'7
s Capacity=3,295.84 ¢fs
5
3
2
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Existing Gonditions - Lake Magnor Type il 24-hr 10-YR Rainfai=4.10" Existing Conditions - Lake Magnor Typa Nl 24-hr 10-YR Ralnfalt=4.10"
Prapared by DAS, Cedar Corporation Page 83 Prepared by DAS, Cedar Corporation Page 84
HydroCADD 800 &/n 001218 © 2006 HydioCAD Software Selufons LLC 62272008 HydroCADD B.00 s 001218 © 2008 HydroCAD Sofware Sohulions LG BIZERO0G
Reach 16R: Reach 21R:

[79] Waming: Submerged Pond 8P Primary device # 1 INLET by 252

Infow Area = 419400 ac, Infiow Depth= .56 for 10-YR event
Inflow = H1.09cls @ $4.41 hvs, Volume= 54,629 8f
Quifigw = 1141 cfs @ §5.16 s, Volume= 54.620 21, Atten® 1%, Lag 448 min

Routing by Stor-ind+Trans mthed, Time Span= 0.00-599.00 hrs, di= 0 62 hrs
Max. VelotRy= 1.04 fps, Min. YTravel Time= 257 min
Avg. Velocky = 0.31 s, Avg, Travel Time= 87.6 min

Peak Slorsge= 171,951 of @ 14.73 tus, Average Deplh at Paak Slorage= 0.52
Bank-Full Depth= 3.0/, Gapacity al Bank-Fui= 2,166.87 cfs

200.00 x 3.00° deep channel, n=0.050

Side Stope Z-value= 10.07  Top Width= 260.00'
Length= 1.810.0° Slope= 0.0030 7

Intet Inved= 1,255.00", Cutlet lnveri= 1,250.50"

Reach 16R:

125
3‘; Inflow Area=419.400 ac
1= Avg. Depth=0.52"
] Max Vel=1.04 fps
» n=0.050
i 1=1,610.0"
] o 50,0030 7
b Capacity=2,166.87 cfs

;2

30

»

w
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[61] Hend: Submesged 78% of Reach BR bottor

Infiow Area =  2,764.600 ac, Inflow Deptn= 1.62° for 10-YR evenl
Inflow = 18568cis@ 1744 hrs, Volume= 372.781 af
Quifiow = 8457 ¢ @ 1834 Ivs, Volmes 372.780 of, Atlen= 1%, Lag=54.3min

Rouling by Stor-Ind+Trans method, Time Span= 0.00-995.00 hrs, dt= 0.02 hrs
Max Velocly= 0.59 fps, Min. Travel Time= 37.7 min
Avg. Velocly = 0.63 fps, Avg. Travel Time= 208.2 min

Peak Slorage= 418,030 f @ 17.71 W5, Average Depth at Peak Slorage= 137
Bark-Full Depth= 3.00', Gapacity el Bank-Ful= 732.00 ¢fs

200.00° x 3.00° deepchannel, n= 0.070 Siuggishweedy reaches wipools
Side Slope Z.value= 2007 Top VWidth= 320.00°

Length=1,342.0" Slope= 0.0005 7

infet toveedt= 1,195.00°, Outiet Inved=1,184.2¢

Reach 21R:
ém W o
0= £ Ouios
1 inflow Area=2,764,600 ac
bt Avg. Depth=1.37"
i Max Vel=0.59 fps
et n=0.070
g L=1,342.00
3 bt $=0.0006"F
im Capacity=732.00 ¢fs
1
[
=
pe
Pt
27,
1 5 ’ :
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Existing Conditions - Lake Magnor
Prepared by DAS, Cedar

Typs It 24-br 10-YR Ralnfal=4. 10"
Page 85

Corporation
HydeoCADS 8.00 £ 001218 © 2006 HydroCAD Software Schfons LLG BI2273006
Pond 1P:

Infiow Area = 3,628.600 ac, Inflow Depth= 1.81°
InBow = 185301 cfs @ 184 hrs, Volume=
Oulfiow =  2052cis@ 78.35 hrs, Voume=
Prmary © 20.62¢f3 @ 7835 hrs, Volumes

for 10-YR event
547.938 af
450688 af, Aflen= 99%, Lag= 3.984.5 min
450,686 af

Routing by Stor-Ind method, Time Span= 0.00-699.00 s, dt= 0.02 hus
Peak Elov= 1,191.13 @ 7835 hrs Surf.Area= 17,737,676 51 Sforage 19,695,556 of

Phig-Flow delention time= 15,006.7 min cakulated for 450.670 &1 {82% of inflow)
Center-of-Mass det. tme= 14,5288 min { 16,344.1 - 1,314.5)

Volumea inve Avai Stor, Storage Des
M 418000 39202818l  Lake Magner (PrsmaliciUsted below (Recak)
£2 118000 24221803 ¢f Barbo Lake {PrismaticjListed belrw {Recak)
#3 116000 18604028 cf Mud [ ake {Prismaticilisied below (Recaic)
83015013 ¢f  Tolal Avafable Sierage

Exlsting Conditions - Lake Magnor Type i 24-hr 10-YR Rainfat=4.10"
Prepared by DAS, Cedar Corporation Page 28
HydroCADD 8.00 g/ 001218 © 2006 HydroCAD Software Seluions LLG 61221008

Pond 1P:

L
Friv

i

0] B Inflow Area=3,626.900 ac
L0, Poak Elev=1,191.1%'
1200 Storage=19,695,556 cf
ot 80.0" x 20.9" Culvert

<SBUBETATE]

Elavation Suif Area ins.Store Cum Slore
feel [cubic-fee! tuble-fesl]
1,160.00 0474713 o [}
1,182.00 9,622,178 19,206,891 19,206,891
1,194.00 10,173,849 19,896,027 39,202,918
Elevation surf.Area Enc.Slore Cum.Slore
fee! tublc-fee feel]
1,§60.00 391231 [ [
1,195.00 5176418 24,224,898 24221898
Elavation Surl Area Inc.Store Cum. Stors
fee cubica fel [cubic-feel
1,190.00 3,567,635 "] 3
1,185.00 4,214,004 19,504,098 19,504,098
Device  Routi Inpvert _Outiel Devices
#1  Pdmary 1,120.00° 80,0 x20.0' long Culvert X 2.00

CMP, projecling, na headwafl, Ke=0.900
Oubiet Invert= 1,189.70° $=001507 Co=0500
n= 0.025 Cormmugaled metal

Primary OutFlow Max=20.51 ofs @ 78.35hrs HN=1,101.13 (Free Discharge)
T_feCulvert (Barrel Controls 20.51 cfs @ 3.71 fps)

Existing Conditions - Lake Magnor

Type Il 24-br 10-YR Ralnfali=4.10*

Prepa:ed by DAS, Cedar Corporation Page BY
HydroCADS .60 s 001218 © 2006 HydsoCAD Software Schuiens LLG BR22P2008
Pond 4P:

Infiow Asea=  1708.000 ac, Infow Depth= 1.33' for 10-YR event
toflow = 4490 cts @ 14.77 hrs, Volume= 18.759 af
Quifiow = 000chs @ 0.60 hrs, Volume= 0.000 af, Atlen= 100%, Lag=00mn

Routing by Stor-Ind method, Time Span= 0.00-099,00 s, di= 0.02
Peak Elov= 1,195.45'@ 35.10 s SurLAreas 1,176,717 sf stmgea 850,704 of

Plug-Fiow detention time= (not calculaled: nfial storage emedes outfiow)
Center-of-Mass det. ime= (not caltuialed: no oulficw)

Votume Invert  Awvail Slorage Storsge Descrd
L] 1,184.50° 2.879,843 cf Custom Stage Data [Prismatlc)isied below {Recale)
Elgvation S Area i Store Cum Store
(1) -t cutic-fegl cublc-gel
1.184.5¢ 278338 9 9
§,185.00 1,101,923 345113 345313
1,197.00 1432600 2,534,530 2,879,243
Pond 4P;

Inflow Area=178.000 ac
Peak Eley=1,195.45'
Storage=860,704 cf

Flow (e}

onanmSIREaBRURYERERANL LY

i
0 10 1% o 250 0

Existing Conditions - Lake Magnor Typa If 24-hr 10-YR Rainfall=4.10”
Prepared by DAS, Cedar Corposation Page 88
HydioCAD® 3.00 s/ 001218 © 2006 HydroCAD Sofware Solutions LLC B2272008

Pond 5P: Grelsy Lake

Infiow Area = 56.100 g6, Infiow Depth= 221" for 10-YR evenl
Inflow = 14803efs @ 1239 hrs, Volume= B55 sf
Outfion = pooels @ 0.00hs, Volume= 0.006 af, Alen=100%, Lag=0.0mhn
Pdmary = 0dcis @ 000 hrs, Volumes 0.000 ar

R by Stor-Ind method, Time Span= 0.00-699.00 hrs, di= 0.02 his
Peak Elev= 1,193.14' @ 26.38 brs  Surf Area= 889,471 sf Slorage= 769.475 of

Piug-Flow detention fime= (not caleidaled: inflial storage excedes outfion)
Cenler-ol-Mass det. time= (not calaufaled. no oull

Volume Invert Aval.Slorage  Slorage Description
# 1,192.00' 6,458,361 cf Custom Stage Data {Pilsmatic)Listed below (Recal)
Etevation SurfArea Inc.Store Cum.Stere
fael A Cubie-fes cubit-faet]

1,102.00 656,399 0 0

1,594.09 707,054 1,573,453 1373453

1,186.00 748,224 1456278 2,528,731

1,198.00 789,737 1,537,961 4,366 5302

,200.00 1,301,932 2,081,659 6,458,351
pevice  Routing Inverd Ouilef Devices

#1  Pdmary 1,199,00° 2007 fong x 20.0' breadth Broad-Crested Reclangutar Welr
Head {feet) 0.20 0.40 0.50 0.80 1.00 1.20 1.40 160
Coel. (English) 2.65 270 2.70 264 263 264 264 263

g_mary OutFlow Max=0.00 cfs@@ 0.00 hrs HW=1,192.00' (Free Dischame)
1=Broad-Cresled Rectangular Welr{ Controls 0.09 cfs)




Existing Conditions - Lake Magnor
Prepared by DAS, Cedar Corporation
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Type 1l 24-hr 10-YR Rainfali=4.10"
Page 8%

Pond 8P; Greley Lake

wl P infiow Area=96.100 ac
. Peak Elev=1,193.14'
s Storage=769,476 cf

Flow (o}

50 G000 150 20 250 20 30 400 <D K0 452 600 &0 W0 TH KO 350 w0 B
Tena {hours)

Existing Conditions - Lake Magnor
Prepared by DAS, Cedar Corporztion
HydroCAD® 8.00 5/n 001218 © 2005 HydroCAD Software Sohufions LLG

Pond 6P

61§ Hint: Submerged 44% of Reach 10R botlom

Type Il 24-br 10-YR Ralntali=4.10"
Page 90

inflow Area =  2.085.500 ac, InlowDepth= 1.63° for 10-YR event

infiow a  178.39cis @ 14.26nrs, Volumes 284142 af

Outfiow =  103456cfs @ 16.03hrs, Volume= 284,142 8f, Atten= 39%, Lags 106.7 min
Primary = 10345 cfs @ 18.03 s, Volume= 284.142 of

Rotting by Slor-Ind method, Tima Spanx 0.00-999.00 Tus, di= 0.02 his
Peak Eleys 1,20053' @ 16,03 s SurfArea= 1,033,011 &f Slorage= 822,030 of

Plug-Fiow datention time= 35.3 min calculated for 284.137 af {100% of infiow)
Cenler-ol-Mass det. time= 353 min (2,150.7 - 2,415.4)

Volume tnverl  Aval.Stor Storage De
¥t 1200000 5385,561 d  Custom Stage Data (Prismatic)isted below (Recak)
Elevation SurfArea Ine. Slore Cum.Store
fe A cubic-feed] cublc-fe
1,200.00 404,702 9 &
1,201.00 1,385,892 805,207 895,297
1,203.00 3,105,372 4,491,264 5,386 561
Deovica R vert  Outlet Der
#1  Pdmary 1997000 48,07 x 20.0° long Culvert X 2.00

CMP, projecting, no headwall, Ke= 0,800
Outiet Inverl= 1,597.00° 5=0.0050 7 Ce¢=0.500
i 0,025 Comupated melat

#2  Primary 1.20200° 20,07 leng 2 20.0° breadth Broad-Crested Rectangular Weir
Head {feef) 0.2¢ 0.40 0,60 0.80 1,00 1.20 140 160
Coet, (Enghsh) 268 2.70 2.70 2.64 263 264 264 263

J=Cutvert (Bare| Contros 102.46 cfs @ 5.5% fps)

ir:imary QuiFlow Max=108.45 cfs@ 16.03 hrs HW=1,200.65' (Free Discharge)
2=Broad-Crested Reclangular Welr{ Controls 0.00 ¢fs)

Existing Conditlons - Lake Magnor Type If 24.hr 10-YR Rainfal=4.10"

Prepared by DAS, Cedar Corporation Page 83
HydrgCAD® 8,00 5/n 601218 © 2006 HydroCAD Sofware Solutions (1C BI2272005
Pond 6pP:

inflow Area=2,086.500 ac
Peak Elov=1,200.95"
Storage=822,030 cf

WS BEAEEIEEH S

Fiow {ofx}

% E7r o
350 K0 450 S0 550 600 KA 100 TR0 800 A0
Tera (hawrs)

Existing Conditions - Lake Magnor Type It 24-tr 10-YR Rainfaf=4.10"
Psepared by DAS, Cedar Corporation Page 92
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Pond 7P;

Infiow Areas= 121200 ac, Inflow Depth = 1.48° for 10-YR event

Infiow = 4979 cls @ 13.56 lws, Volume= 14.776 4
Oulfiow = 13.50cfs @ 16.32 hrs, Voume= 11.619 &f, AHen= 7%, Lag= 165.4 min
Primary = 1350 ¢fs @ 16.32 s, Volume= 11.618af

RAeuting by Stor-Ind melhod, Time Span= 0.00-999.00 hrs, di= 0.62 hrs
Peak Elev= 1,260.30' @@ 16.32 hrs  Surf Area= 195,795 I Storage= 368,254 ¢f

Plug-Flow detention lime= 1,456.0 min calculated for 11.818 21 (79% of infiow)
Cenfer-of-Mass del time= 1,374.5 min (2,340.2-965.7)

Volums Inved  Avzil.Slorags  Slorsge Descriplion

M 1,258.00' 505,511 ¢f  Cuslom Stage Data {Prismaticfisted below (Recalc}
Elevation Swf Area inc.Store Cum.Store
eet) i) cubie-feel (Casbic-fe.
1,255.00 194,084 ¢ 0
1,260.00 193,15 309,798 309,766
1,284.00 195,15 185.7115 505,541
Davice Routing Inverd Oullzt Devices

#1 Primary 1,250.00' 24,0 x 208 long Culvert CMP, projedding, no hesdwal, Ke=0.900
Qutled Inveris 1,258.90' $=0.0050 7 Ce¢=0.000
7= 0.025 Comugated retal
#2  Prmary 1260007 20,0°tong x 20.0° breadth Broad-Crested Rectangular Weir
Head {feet) 0.20 0.40 060 D.BD 1,00 5.20 1.40 1.60
Coef. (Engish) 2.68 270 2270 2684 2.63 284 254 263

Primary OutFlow Max=13.40 ofs@ 16.32 s HW=1.250.30" (Free Discharge)
t=Culverl (Bame! Conirols 4.71 cis @ 3.101ps)
-2=Broad-Crested Rectangular Weir {(Weir Controls 8.78 cfs @& 1.47 fps)




Existing Conditions - Lake Magnor

Prepared by DAS, Cedar Corporation
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Flow (ch)
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Yype It 24-hr 10-YR Rainfalf=4.10"

Page 83
GLR2006

Pond TP:

Inflow Area=121.200 ac
Peak Elev=1,260.30°
Storage=368,254 cf

" H0 10 150 200 250 300 350 400 430 500 550 X0 RS0 TR V0 MO €50 W9 0
Tava thowars)

E=x)

Existing Condillons Lake Magnor Typs It 24-hr 19-YR Rainfalf=4.10"

Propared by DAS, ar Cofporation Page 04
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Pond BP:

infiow Area=  419.400 ac, Infiow Depth= 166" for 10-YR event

Infiow 14663 cfs @ 1330 s, Voluma= 54,620 af

Hidels @ 1441 s, Volume= 54.629 af Allen= 24%, Lag= §1.3 min
111.89¢i5 @ 1441 hrs, Volumes= 6294

Outfiow
Primary

Routing by Stor-lnd method, Time Span= 0.00-699.00 hrs, di= 0.62 hrs
Peak Eley= 1,257,76' @ 1441 hrs SurlArea= 380,993 sf Slorage= 170,368 of

[ B ]

Piog-Flow deleation time= 10.3 min cakytated for 54.620 af (100% of flow)
Conter-of-Mass del, tme= 10.3 min {893.2-9329}

Volume Inverl _ Aval.Storage St
B 1257.000 303B%42df 0usiom Stags Dala {Prismalic)sted below (Recals)

Elevation Surl Area Inc Slore Cum.Store
(feel} {sq-fi) {cubic-feel) {eublc-feel)
,257.00 68,271 ] ]
,250.00 1,174,614 1,664,328 1,864,328
1,261.00 1114614 1,174,614 3,038,042
Oevice Roulng Invent  Crtlet Dgvices

#1  Primary 1.253.00 720" x 20.¢ long Culvert CMP, proiedklg ne headwall, Ke= 0,900
Oudlet Invert= 1,252.90 $=0.0050Y Cc=0.800
n= 0,025 Cormugated melal
#2 Primary 1,260,000 20.0'long x 20.0' breadth Broad-Crested Rettangular Welr
Head (feely 0.20 0.40 0.60 0.80 5,00 1.20 140 160
Coel. (English) 268 2.70 2.70 2.64 2.62 264 264 263

rimary OutFtow Max=111.03 cfs@ 14.41 hrs HW=1257.79 TW=1,25500" (Fixed TW Elev= £,235.009
Culvert (Bamet Controls 111.83 cfs @ 6.33 fps)
2=Broad.Crested Rectangular Welr{ Controls 0.00 ¢fs)

Existing Conditions - Lake Magnor

Prepared by DAS, Cedar Corpor
HydroCADD 8.00 &in 001218 02006 :_«ymcw Software Soluions LLG

Plaw {ct)

a

Type I 24-hr 10-YR Reinfali=4.10*

Page 83
Sf22/008

Pond 8P:

Inflow Area=419.400 ac
Peak Elev=1,257.79'
Storage=170,366 cf

2

7
somsbo:oomaooaﬁom&sowosﬂew
Tima (hours)

Prirary

Existing Conditions - Lake Magnor Type Il 24-hr 10-YR Resinfali=4.10"

Prepared by DAS, Cedar Comorasion Page 96
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Pond 97;

[63] Waming: Exceeded Reach 12R nfiow depth by 0.90° @ 31.08 hvs
Inficw Area = 1,659.800 ag, Inflow Depth= 153" for 10-YR event

Infiow = 20540 ¢fs @& 17.71 hrs, Volume= 211213 of
Odfiow = B1LE0cTs @ 2660 hrs, Volumes 211.213 af, Allen= 77%, Lag= 533.6 min
Primary = 61.60cfs g 26.60 hrs, Volume= 211.243 ar

Routing by Stor-Ind method, Time Spant 0.00-999.00 hrs, di= 0.02 hes.
Peak Elev= 121024 @ 26.60 hrs  Surf Area= 3,505,587 sf Storages 5,685,803 of

Plug-Flow detention time= 1,116.3 min caleulated for 211.208 af (100% of inflow}
Cenler-oF-Mass del. lime= 1,118 2 min (24087 - 1,202 5)

Volume inver Avait Slor: Storage Description
# 5.20800" 16,083,858 ¢f Cuslom Stage Data (Prismatic) isted belew (Recsk)

Etavation SurlArea Ine.Slore Cum.Store
() i) (caabic-fee (Cubic-Teey
1,208.00 1,411,294 1] L]
1,210.00 3,455,564 4,865,858 4,866,858
1212.00 3.880.788 7,338,332 12,203,180
1,213.00 3,880,768 3,880,768 16,083 958
Device Routing Invert  Cadllet Davices

#1  Primary 1,206,008 48.0% x 26.0'Jong Culvarl CMP, projeciing, ne headwall, Ke= 0.800
Cutiet Inveri= 1,205.60' 8=0.0040Y Cc= 0900
n=0.025 Comugated metal
#  Primary 1,252.000 29.0'long x 20.0" breadth Broad-Crested ReclangularWelr
Head (feely D.20 0.40 0.60 0.80 1.0¢ 1.20 1.40 1.60
Cosl. (Engksh) 268 2.70 2.70 2.64 263 264 264 2563

rimary GutFlow Max=61.60 cfs@ 2660 his H\W=1,210.24' TW=1,207.00 (Fixed TW Efev= 1,207.00)
A=Culvert (Bamel Contiols 61.60 cfs @ 5.76 fps}
2-Broad-Crested Reclangutar Welr [ Contros 0.00 ¢fs)




Exlsting Conditions - Lake Magnor
Prepared by DAS, Cedar

Type Il 24-hr 10-YR Rainfall=4.10"
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Page 97
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Pond 9P:

Existing Conditions - Lake Magnor
Prepated by DAS, Cedar Corpocation

inflow Area=1,659.800 ac
Peak Elev=1,210.24"
Storage=5,685,803 cf

i

a-r

¢ ntm1mm&mmmmms&gmmm1wmmmm
T (hoars]

Existing Conditions - Lake Magnor Type It 24-hr 10-YR Rainfal24.10"
Prepared by DAS, Cedar Corporation Page 98
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Pond 10P:

inficw Area = 8458.300 ac, Inflow Depth = 145"  for 10-YR evenl

Infiow 12601 cis @ 14.60 hvs, Volumen 77.981 of

Outflowr =  12355¢is @ 1538 his, Volume= T1.702 al Aflen= 2%, Lag= 45.4 min
Primary = 12355¢is @ 1538 hrs, Volume= 7762 8

Routing by Stor-ind method, Time Span= 0.00-993.00 hrs, di= 0.02 tys
Pazk Elevs 1,227.48° @ 1538 vs  Swl Area= 74,881 sf Storage= 215173 ¢f

"

Plug-Flow detention times $06.2 mén calcutated for 77.700 af (S00% of inflow)
Center-of-Mass del. ime= 26.8 min { 1,267.9 - 1,.241.0)

Volume invet  Avad Storage St Des
# 1,223.00° 596,246 ¢f Custom $tage Dala {Prismatickisted below (Recalc)
Esevation SwfArea ine.Slore Cum.Store
B i} Cublc-fi cubie-fe
422300 21,295 ] L]
1,228.00 £1.539 256,085 256,085
1.230.00 128,541 210,650 456,735
1,231.00 126,511 128,511 558,246
Device Routing Invert Outiet Davices

#5  Primary 122250 720" x 20,0 fong Culvert CWP, projecting, no headwal, Ke= 0.900
Qubiet Inverl= 1,222.30° 55005007 Co= 0.900
n=9.025 Comugated metal
£2  Primary 1,240,007 200" long x 20.0° breadth Broad-Grested RectangularWelr
Head (feel) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1680
Cosl. (English) 268 2.70 2.70 2.64 263 264 264 253

Primary QutFlow Max=123 55 cfs@ 15.38 hrs HW=1,227.48' TW=1,223 50 {Fixed TW Elev= 1,223.50)
f«Culvert (Bamel Controls 12255 ¢fs @ 6.68 fps)
2=Broad-Crested Rectangular Welr( Controls 0.00 cfs}

Type Ii 24-hr 10-YR Rainfal=4.10"

oCADD 8.00 e/ ¢01218 © 2008 oCAD SoRtware Solutions L1C

Pond 10P:

Fiow {ote}

] ummmmmmmﬁommm
Thea (vora]

Inflow Area=646.300 ac
Peak Elev=1,227.48"
Storage=215,173 cf

Page 3
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Existing Conditions - Lake Magnor Type i 24-hr 10-YR Rainfali=4.10"

Prepared by DAS, Cedar Corporation Page 100

HydroCADD 8.00 s 001218 © 2008 HydroCAD Software Slutions LLE, 67212008
Pond #1P:

[61] Bint: Submerged 51% of Reach 13R botlam
Infiow Area = 1,407.500 a¢, Jafiow Depth = 1.49° for 10-YR event

Infiow = 37675 @ 1454 hus, Voume=  175.431af
Culflow = 26337cfs@ 1568hus. Volumes  188.544 51, Aflen= 17%, Lag=68.3 min
Pimary = 26337cfs @ 1568 fus, Voume=  165.584 of

Routing by Stor-ind method, Time Span= 0.00-999.00 hrs, dt=0.02 hrs
Peak Elev= 121067 @ 15.68 hrs  SurfAres= 506,197 sf Slorage= 1,122,807 ¢f

Phig-Fiors detention time= 168.2 min calcutated for 168,544 af (95% of nflow)
Cenler-of-3lass det, tme= 56.4 min { 1,229.8- 4,173.4)

olume lnvert Avail Storage  Storege Description

#1 1.207.00' 2933712 ¢f i Stage Data (P Listed bejow (Recaic)
Esevation Suif Area Inc.Store Cum Store
(feeD) (sq-R) fcubie-fee)  {cubic-feet)
1,207.00 34,962 0 o
1,210.00 491,135 789,146 789,148
121400 531,178 2,144,626 2,933,772
vice E Ipvedt 1 Deyices

B Pramary 1,207.5¢' 720" x 25.0'long Cutvert X .00
CMP, proiecling, no beadwal, Ke= 0000
Outlet Inverts 4,207.00° $=0.0040" Co= 0800
n=0.025 Comugated metal
#2  Primary 1.214.0¢ 200" iong x 20.0° breadth Broad-Crested Rectangular Weir
Head {feef) 0.20 0.40 0.60 0.80 1.00 120 1.40 1
Coel, (English} 2.68 270 2.70 264 263 264 154 263

Peimary CutFlow Max=263.38 ¢fs@ 1568 hrs HW=1.2106T TW=1,209.00" (Fited TV Eiev= 4,209.00)
1=Culvert (Barrel Controls 263.35 cfs @ 5.40 fps)
2=Hroad-Crested Rectangular Weir({ Contsols 0.00 cfs)




Exlsting Ccmdlllons Lake Magnor Type 1} 24-hr 10-YR Rainfali=4.10"

Prepared by DAS, Cedar Corporation Page 11
HygroGADD 509 sin 001248 © 2006 HydroCAD Soltware Sohitions LLC BR2I7008
Pond +1P:
et Intlow Area=1,407,500 2c
o Peak Elev=1,210.57"

s, 2 Storage=1,122,807 ¢f

Existing Conditions - Lake Magnor Type 11 24-hr 10-YR Rainfali=4.10"

Prepared by DAS, Cedar Corporation Pape 102
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Pond 17P: Marsh Lake
Inficw Arga = 176,300 ac, Infiow Depth = 2.48°  for 10-YR event

Inflow = H498cls @ 12.16 hes, Volume= 36.133 af
Outfiow = .34 cls @ 24.48 hrs, Volumes 1.163 af, Aflen= 100%, Lag= 732.3 min
Primary = t3ofs @ 24.48 hrs, Velumes 1188 af

Routing by Stor-ind method, Trne Spane 0.00-999.00 brs, dt= 0.02hrs
Peak Elev= 1,193.00' @ 24 48 hrs  SwiT Areax 543,842 of Storage=1,568258 of

Plug-Fiow detention ime= 1,483.7 min caleutated for 1.1568 af (3% of Inflow)
Center-of-Mass deb Ume=1,234.6 min (2,065.0- 831.2)

Voume Invert  Aved St Storage Desi
# 1,190.00° 3205992 0 Custom Slage Data [Prismatickisied below (Recak)
Elevation Surt Area k. Store Cum.Store
{fee) {sg-®) {cubic-feel) (cublc-feel)
1,160.00 473,448 3 0
1,154.00 564,774 2,07¢.444 2,076,444
1,156.00 564,774 1,120,548 3,205,992
Device Routing lovert Cutlel Devices

#  Primary 1,193.00 20.0"fong x 20.0° breadth Broad-Crested Reclangular Weir
Head {fecly 020 D.40 050 0.80 1.00 1.20 1.40 1.60
Cool. (English) 288 2.70 2.70 264 263 265 264 263

gwnaw QutFlow Max=1.29 ci5@ 24.48 s HW=1,103.08' (Free Discharge)
$=Broad-Crasted Rectangular Welr (\Welr Controls 1.28 ofs @ 0.77 i)}

Existing Conditions - Lake Magnor Type i1 24-hr 10-YR Rainfai=4.10"
Prepared by DAS, Cedar Corporatio Page 103
HydroCAD® 8.00 s/n 005218 @ 2006 HydroCAD Software Sofutions LLG, Q222003

Pond 17P: Marsh Lake

[
Inflow Area=176.300 ac

Peak Elev=1,193.08'
Storage=1,568,258 cf

R
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Extsting Conditions - Lake Magnor Type It 24-kr 10-YR Rainfolt=4.10"

Prepared by DAS, Cedar Corporation Page 154
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Pond EXIT:

[50] Hint: Not Described (Cutflow=Infios)

Infiow Area = 3,626.800 a6, Inflow Depth > 1.4%" for 10-YR event

inflow = 20.52¢fs @ 78.35hrs, Volumes 450.688 af

Prmary = 2052cfs @ 78.35hrs, Volume= 450.688 al, Atlen= 0%, Lag= 0.0 min

Rouling by Stor-Ind method, Time Span® 0.00-999.00 hrs, di= 0.02 hris

Pond EXIT:
g e
i FETY Inflow Area=3,626.900 ac
13
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Existing Conditlons - Lake Magnor Type I 24-b¢ 100-YR Rainfall=5.80"
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Time span=0.00-993.00 hrs, 6t=0.02 hrs, 43951 points
Runoff by SCS TR-20 method, UH=5CS
Reach routing by Stor-Ind+Trans methed « Pond rowting by Stc_\r-lnd mathod

Runcff Area=250.400 ac  Runoff Depth=2.55"
Flow Lengths3. 258 Slope=0.0086 ¥ Te=120.9 min CH=63 Runoff=125.91 cfs 53363 af

Subcatchment A;

Subtatehment Af: Lake Magnor Runofl Areax217.500 a¢  Runolf Depth=568"

Flew Length=4.425" Te={1min CHx80 Runofi=190506ck 102955 of
Ranoff Area=300.300 a¢  Runoff Depth=3.50"

Fiowt Leagth=3,72T Slope=0.0100"" Tc=018min CN=79 Runofi={0246 ¢k B7.627 a!

Subtatchment B

Runcoff Area=43.100 a¢  Runoff Depth=5.63"
Flow Length=2,070' Te=2.7 min CN=99 Runofi=392,11 ek 20.403af

Subcatchment B1: Bacho Lake

Subcatchment ¢! funof Area=51,000 ¢ Runofl Depth=3.60"
Flow Lengthw1 185" Slopex0.0051 " Te=d7.8 min CN=32 Runoffi=i2240cfs 15.165ar

Subcalthment D; Rumoff Area=176 303 a¢  Runoli Depth=4.01"
Fiaw Lengthal 485 Slopex002807 Tes22.9 mn CN=34 RunoB=719.03 cfs 58.909 af

Subcatchment Ex Runoff Arean178.000 a¢  Runoff Depth=2.56"
Flow Length=4,714' Slepe=0.0051 T Te=2109mn CNx59 Runof=91.03ck 37.934 of

Subcatehment F: Runoff Area=4124.900 &¢ Runoff Depth=3.95"
Flow Lengih=5,559" Stope=0.0022"7 Te=2426min CN=83 Runcff=3823 cfs 40655 ar

Subcalchment G Runofl Area=375200 ac Runoff Depth=3.50"
Flowt Length=8. 822" Slkpa=0.0030"7 Te=M15rin CN=T8 Runcf=184.55ck 109463 af

Subcatechment H: Runoff Area=04.100 a¢  Runo# Depth=3.70"

Flow Length=2 080" Slope=0.01207 Te=412min CH=B1 Runoff=248.50 ¢k 29.645 af

Runeff Area=111.500 ¢ Runoff Depth=3.80"

Subcatchment I:
Flow Lengh=2,381" Slope=0.0130" Te=52.3 min UN=82 Runof=23134cfs 25341 ar

Subcaichment J; Runoff Area=315.200 a¢  Runof Depf=3.407
Flow [ength=5,288" Slopa=0.00537 Te=175.9 mn CMN=78 Runof=25363 ¢l 83.381 af

Subcatehment Ke Runofl Area=252.300 ¢ RuncH Depth=3.60"
Flow Length=4,158" Slepe=0.0036"7 Te=108.3 mn CN=30 Runofi=323.85 ¢fs 75.717 af

Subcatchment L: Runoff Area=158.400 ac  Rumeff Depth=2.21"
Flow Length=3,581" Stopex0.0200 Te=952 min CN=65 Runeff=i24.95¢k 28.132ar

Subtatchment M: Runcf Area=469.100 a¢  Runof Depth=3.21"

Flow Length=5454' Stope=0.01207 Te=1455min CN=76 Runof=$10.17 ¢t 125.414 af

Existing Conditions - Lake Magnor Type if 24-hr 100-¥R Rainfak=5.80"

Prepared by DAS, Cedar Corporation Page 106
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Runof Azea=i33.700 a¢  Runof Depth=22{*
Flew Length=5 467 Slope=0.0172" Tc=1436 min CN=65 Runoff=77.40¢ks 24.589af

Bubcatchment N;

Runoff Area=105.700 a¢  Runoff Depth=3.56"
Flow Length=3627" Slope=0.0183'F To=8T.0 min CN=69 Runof=105.53 ks 22.626 af

Subsatchment O:

Runoff Area=121.200 ac  Runoff Depth=2.74"
Flow Langth=3 457 Slepe=0.00757 Te=1284min CN=T{ Rumofi=35.07 cfs 27658 af

Subcatchment P:

Runoff Area=176.800 ac  Runoff Depth=3 46"
Flow Length=4,105" Slope=0.01007 Teo1046 min CN=T78 Runoff211.00ck 50.135af

Subcalchment Ot

Funef Area=242650 ac  Runeff Deph=2.4T"
Flow Length=5,85Z Slope=0.0078 7 Te=208.5 min CH=68 Runofi=119.42chk 49.500al

Subcatchment R:

Reach BR: Avg. Depth=125" Max Vei=063 fps Infow=140.89 cfs 517,770 af
n=0.050 L=5515.0' S=00004 7 Capacity=622.17 ¢fs Outfow=137.00 cfs 517.768 af

Reach 10R: Avg. Depth=0.45" Max Vel=1.0f fps Infow=94.33 cfs 393.048 af
n=0.050 Le2510.0 S=0.0034 ¥ Capacity=2289.12¢fs Cutlow=9429 cks 393048 af

Reath 12R: Avg. Dep@r=t1.84' Max Vels1204ps Infow=517.08 ¢ 317.332 ol
n=0.050 1«3 5350° S=00008' Capacity=1,117.13cls Outlow=43249¢k 317.331af

Reach 13R: Avg. Deph=126" Max Vel=2.191ps Inflew=589.21 cfs 205,786 af
n=0.050 L=1570.0° S=0.00437 Capacity=2584.96ch Outlow=985.55 ¢ls 295.786 af

Reach 14R; Avg, Deph=0.70" MWax Vel=149Ips nfow=215.70 cks 145.783 af

=050 L=22000" $=000437 Capacity=256T45ck Outow=21498ck 145783 al

Reach 16R: Avg. Depth=026" Max Vel=1.01 fps  Inflow=54.97 cfs 24.501 af

n=0.050 Le1,1220 S=D.0070Y Copacity=3285.84 cfs Outlow=5153 ¢k 24.501 af

Reach 16R: Avg. Depth=084" Max Veta1.18fps Inflow=157.91 cfs 100,035 af
n=0050 L=16100 S=0.0030" Capacity=2 16647 cfs Outfow=157.61 ¢k 100.035af

Reach 2R: Avg. Depth=1.85" Max Vel=0.71 ps Infew=313.20¢cls 867.007 af
n=0070 E=1,M420 S=00006°F Capacity=T32.00¢ Outlow=310.02 ¢k 6567.907 aof

Pond 4P: Peak Elev=1,191.7Y Slorage=30,300,654 of intow=23T75.28 cls 948.424 2f
900" x 20.0 Culvert Outow=45.14 ¢k BA1.259 af

Pond 4P Peak Elev=1,196.10° Storage=1,632,395 ¢f Inflow=91.03 ¢fs 37,934 2f

Outton=0.00 cfs 0.000 2f

Pond 5P; Greley Lake Peak Flev=1,183.68" $toraga=1231380 ¢f Infow=24890cks 23645 af
Outflow=0.00 cfs 0.000 2f

Pond 6P: Peak Elev=1201.72 Storage=2,125533 1 Inflow=313.22 ¢k 517.770 af
f Outfow=140.89 ¢t 517.770 af

ExIsting Conditions - Lake Magnor Type il 24-hir 100-YR Rainfali=5.80"
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Pond 7P Paak Elev=1,250.81" Slorage=488301 ¢f InSow=33.07 ofs 27.653 af
Ouitfiow=54.97 ofs 24.501 af
Pond 8p: Peak Elev=1,258.93' Storage=320,445 of InTow=271.13 cfs 100.035 af
Cutloa=157.91 ¢fs 100.035 af
Pond 9P: PeaXk Elev=1,211.95' Storage=12,058,673 ¢f Inflow=523.30 ¢k 393.048 af
Outtow=04233 ¢k 383.045 af
Pond 107 Peak Elev=1,2298F Storage=444805 ¢f InBow=228.31 cfs 147.052 af

Outtow=21570 cla 146783 af

Pond #{P: Peak Bley=1212.36" Slorage=2,010,505 of Infllew=643.02 cfs 325.518 of
Outfiow=517.06 cfs 311.332af

Peak Efev=1,19363' Storage=13859,382 ¢f Inlow=718.03 ¢k 58.90% af
Outtow=27.02 cfs 23.944 2f

Pond 17P: Marsh Lake

Infow=45.14 cks 845259 af
Primary=45.14 cfs 841259 al

Pond EXIT:

Tetal Runcofl Area = 3,899,300 ac  Runoff Volume » 1,086,940 af Average Runoff Depth = 3,357
$3.32% Parvious Area = 3,618,700 ac  6.68% Impanvious Area = 260.600 a¢

Exlsting Conditions - Lake Magnor Type 1l 24-hr 100-YR Ralnfali=5.80"
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Subcatchment A

Runoff = 1955 s @ 1355 hes, Volume= £3.363 af, Depth= 256"

Runeff by SCS TR-20 method, UH=SCS, Time Span= 0.00-999.00 trs, di= 0.02 his
Type |l 24-hr 100-YR Rainfay=5.80"

Arga(acy CN  Description

250400 &%
250,400 Pervious Area
Tc length Skpa Velocty GCapaclty Description
(min)  {feet)  {AAl) (Nsec) cfs)
1209 3259 0.0088 D045 LagiCN Mathod,
Subcatchment A:
7 [Brooi]
J B Type I 24-hr 100-YR
et P Rainfalj=5,80"
= Runoff Area=250.400 ac
b Runoff Volume=53.363 af
£ Runoff Depth=2.68"
FRiL Flow Length=3,259"
- Stope=0.0086 T
- Te=120.9 min
§ 3 CN=69
»
o
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Subcatchment Al: Lake Magnor

Runoffi = {906.06cls@& 1.4 hrs, Volume= 102.959 af, Depth= 5.68*

Runoff by SCS TR-20 method, UH=5CS, Time Span 0.00-93%,00 hvs, &= 0.02 hrs.
Type 1124-hr 100-YR Rainfali=5.8("

Area (a0) CN | Destription
247.500 69 LAKE MAGNOR
217.500 Impendous Area
Tc Lenglh Slopes Velooly Capadity Descrdplion
(LElL) fee. s (=)

41 4425 1164

Lake or Reseryoir,
Mean Depth= 10.00°

Subcatchment A1: Lake Magnor

oot 12 Type Il 24-hr 100-YR
1700 |y Rainfali=5.30"
byt | - Runoff Area=217.500 ac
. Runoff Volume=102,959 af
§ 1o Runoff Depth=5.68"
é 16 Flow Length=4,425'

Te=4.4 min

CN=99

«*557//.«9// A I P e
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)

ExlIsting CDndEﬁons Lake Magnor Typa li 24-hr 100-YR Ralnfaf=566"
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Subcatchment B:
Rusoff = 40248 cfe @ 13.05hrs, Volume= 87.627 af, Depih= 3.50°
Runoff by SCS TR-20 methed, UH=5CS, Time Span=0.00-993.00 ivs, ¢1= 0.02 s
Type 1l 24-hr 100-YR Rainfat=5.80"
Ared (ac)  CN  Description
300.300 79
300.300 Pendous Atea
Yo Lenglh Siope Velotily Capacity Description
(min)  (fest)  (RIA) (fsech {cfs)
839 3727 00100 058 Lag/CN Method,
Subcatchment B:
s

Rainfall=5,80"

I L A e o
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Exlsting Conditions - Lake Magnor Type 1l 24-hr 100-YR Ralnfalfi=5.80"
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Subcatchmeni B1: Barbo Lake

Runeff = 390251 cls @ 91.93 hrs, Volume= 20403 &, Depth= 5.60°

Runoff by SCS$ TR-20 methed, UH=SCS, Trme Spans (.03-999.00 tvs, ¢t=0.02 hrs
Type )l 24-hr 100-YR Rainfet=5.80"

Areafac) CN Descriplion
43100 99 BARBOLAKE

43.100 Impendous Area

Te kength Slope Velotity Capacﬁy Description
(e, feey (1% fUse<)

27 2070 1269

Lake or Reservolr,
Mzan Depth= 500"

Subcatchment B1: Barbo Lake

Type [l 24-hr 100-YR
Rainfall=5.80"

Runoff Area=43.100 ac
Runoff Volume=20.403 af
Runoff Depth=5.68"
Flow Length=2,070"
Te=2.7 min

CN=93

Flow (ot}

owssx;aagagsnﬁﬁﬁzw :
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Type !l 24.hr 100-YR

-0

f s

o
o Runoff Area=300.300 ac
bt Runoff Volume=87.627 af
ol Runoff Depth=3.60"
ia Fiow Length=3,727"
bisd Slope=0.0100 "7
1= Tc=83.9 min
120 CN=T9

83

=

g

2
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ExIsting Conditlons - Lake Magnor Type Il 24-hw 100-YR

Reinfa?=5.80"
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Subcatchment Gt
Runofl = 122.40¢fs @ 1247 his, Volumes 16.165 af, Depth= 3.80"
Runaffby SGS TR-20 méthod, UH=8CS, Time Span= 0.00-999.00 hrs, di= 0.02 hrs
Type 1l 24-br 100-YR Ranfa%=5.60"
Areafac) CN Descriplion
51.000 82
55.000 Pepdous Area
T¢ Lenath  Slope Velooly Capacdy Description
(min}  (feel)  {fft} (fses) {cf5)
47.8 1,186 0.0051 0.41 Lag/CH Methed,
Subcatchment C:
' —l 2]
0|2 Type Il 24-hr 100-YR
| Ralnfall=5.89"
b | Runoff Area=51.000 ac
’:_ : Runoff Volume=16.165 af
£ w Runoff Depth=3.80"
i Flow Length=1,186"
0] Slope=0,0051""
® Te=47.8 min
1 CH=82
bod
15
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Subcatchment D;

Reneff = T19.03cfs @ 1215 hrs, Volume= 58.900 af, Depth= 4.01"

Runoff by SCS TR-20 methed, UH=SCS, Time Span= 0.00-999.00 hrs, dt= 0.02 hrs
Type 1l 24-ht 100-YR Reinfaf=5.80"

Area(ac) OCN Descriplion

176300 84

176.300 Pendous Area

Te Length Slope Velocky Capzcly Deseriplion
i) (3 fR)  {fsec) (efs)

7228 1485 00230 1.08 Lag/CH Method,

Subcatchment D:

Type Il 24-hr 100-YR
Rainfall=5.80"

Runoff Area=176,300 ac
Runoff Volume=58.909 af
Runoff Depth=4.01"
Flow Length=1,485"
Slope=0.0280 T

Te=22.9 min

CN=84
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Existing Condltions - Lake Magnor Typo I 24-hr 100-YR Rainfaii=5.80"
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HydroCADD B.0O 5/ 001248 © 2006 HydreGAD Sofware Solufions LLC 672212006
Subcatchment F:
Runeff = 8228 cis @ 14.84 hrs. Volume= 40.656 af, Depth= 391"
Runafi by SCS TR-20 method, UH=8CS, Time Span= 0.00-999.00 hvs, di= 0.02 hrs
Type I 24-hr 100-YR Rainfal=580"
Areafac) CN  Descrplion
124.900 83
124.500 Penvious Area
Te Length Siope Velocly Capachy Descriplion
_L__)_(Ig_e;!)_wﬂ) {set) fcis}
2428 5559 0.0022 038 Laa/CN Hethod,
Subcatchment F:

Type !l 24-hr 100-YR
Ralnfali=5.80"

Runoff Area=124,900 ac
Runoff Volume=40.656 af
Runoff Depth=3.91"
Flow Length=5,659"
Slope=0,0022
Te=242.6 min

CN=83

Flow (o)
OMSGSQ‘S#B#SEUEZ:S{:"‘
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Existing Conditions - Lake Magnor

Type If 24-br 100-YR Rainfali=5.60"

Prepared by DAS, Cedar Son Paga 14
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Subcatchment E:
Runoff = 81.03 cfs @ 14,78 hrs, Volumes 37.934 af, Depthe 256°
Runoff by SCS TR-20 melhod, UH=S5CS, Time Span= 0.00-999.00 hrs, dt= 0.02 tvs
Typa IF 24-hr 1D-YR Rainfat=5.80"
Areafac) N  Deseription
178.000 69
178.000 Penvious Area
Te lLengih  Slope Velocﬁy Capacﬂy Descriplion
] feel (i) Asec]
2109 4,714 0.005S 037 Lag/CH Method,
Subcatchment E:
5 —|

Type Il 24-hr 100-YR
Rainfall=5.8¢"

Runoff Area=178.000 ac
Runoff Volume=37,934 af

R TR

£ Runoff Depth=2.56"
ik Flow Length=4,714"
ole Slope=0.0061 "1
» Tc=210.9 min
25
P GN=69
154 B
0
. A R s
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Existing Condltions - Lake Magnhor Type I 24-hr 100-YR Ralnfali=5.80"
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Subcatchment G:
Runof =  18455cfs @ 1632 his, Volumes 109483 af, Depth= 3.50°
Runoff by SCS TR-20 melhod, UH=5CS, Time Span= 0.00-589.00 hrs, dl= 0.02 hrs
Type 1l Z4-br 108-YR Rainfa#=5.50"
Area (at) | CN  Description
35200 79
375.200 Fensous Area
Te Length  Shpe Ve'n:dty Cepaciy Desoription
min] feel il (GE
315 852 0.0030 0.43 Lag/CN Method,
Subcatechment G;
00 l B Rrot
JEE-HE
] B Type il 24-hr 100-YR
il Ralnfall=5,80"
Wi Runoff Area=375.200 ac
w] A Runeff Volume=109.483 af
el Runoff Depth=3,50"
e} Flow Length=8,822"
ot | Slope=0.0030"
n Tc=341.5 min
= CN=T9
|
3
x®
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Existing Conditions - Lake Magnor Typs N 24-hr 100-YR Rainfall=5.80"
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Subcatchment H:

Runoff = 24880¢is@ 12.38 hys, Volume= 29.548 af, Depth= 3.70°

Runof by SC8 TR-20 method, UH=5CS, Time Span= 0.60-899.00 tws, di= 0.02 tvs
Type Hi 24-hr 100-YR Rahfai=5.80"

Area(ac) ON  Deseripfion

96,100 1
96,400 Pervious Area
Te Length  Shpe Velocly Capacily Description
anin] (33 Isec) {efs)
412 2,080 00180 084 Lag/CH Mlethod,
Subcatchment H:
Type Il 24-hr 100-YR
Rainfall=5.80"
Runoff Area=86.100 ac
5 Runoff Volume=29.646 af
£ Runoff Depth=3.70"
H j: Flow Length=2,080'
156 Slope=0.0160 /'
il Tc=41.2 min
o CHN=81
£
Fol
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Existing Condmons Lake Magnor Type Il 24-br 100-YR Ralnfali=5.80"
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Subcatchment [
Runoff = 25134cls @ 12.50 hrs, Volume= 35.341 af, Depths 3.807

Runolf by SCS TR-20 method, UHSSCS, Time Span= 0.00-899.00 hrs, &= 0.02 hrs
Type Il 24-hr 100-YR Rainlat=s.80°

Areafary CN  Descriplon

166.500 82

111.500 Pendous Area

Te length Slope WVelocity Capacity Description

(1)) el A, ffsec) (efs

523 2381 00100 0.76 Lag/CN Method,
Subcatchment §;

Type Hl 24-hr 100-YR
Rainfall=5.80"

Runoff Area=111.500 ac
Runoff Volume=35.341 af
Runoff Depth=3.80"

Flow Length=2,381"
Slope=0.0130 T

Te=52.3 min

CN=B2
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Exlsting Conditions - Lake Magnor Type N 24-hr 100-YR Rainfail=5.80"
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Subcatchment J:
Runoff = 25363cfsg@ 14.25 hrs, Volumes 89.381 af, Depth= 3.40°

Runof by SCS TR-20 melhod, UH=$CS, Time Span= 0.00-899.00 hrs, dt= 0.02 hrs
Type It 24-hr 100-YR Rainfa3=530"

—Area(8e) CN_ Deseriplion
315200 18

315.200 Pendous Area

Tc length  Slops Velocly Capacty Descriplion
feel) _ (RAM)  (fUsec) (ofs)
1?5.9 5288 {£.0053 0.50 Lag/CH Method,

Subcatchment J:

Kl Pt

Type It 24-hr 100-YR
Rainfali=5.80"

Runoff Area=315.200 ac
Runoff Volume=89,381 af
Runoff Depth=3.40"
Flow Length=5,288'
Siope=0.0053 7
Te=176.9 min

CN=78

A A A A e A A e PP
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Existing Conditions - Lake Magnor Type It 24-hr 100-YR Rainfali=5.50"
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Subcatchment X:
Runo =  3288Bcfs@ 13.16 hrs, Volumes 75.717 af, Depih= 360°

Runoff by $C5 TR-20 methed, UH=SCS, Time Span= 0.00-989.00 hrs, di= 0.02 hrs
Type I 24-hr 100-YR Rawnfai=5.80"

Area{ac) CMN Descrption
252300 80

252.300 Pendous Area

To bLength Slope VelocRy Capacty Descriplion
{rmen) __ (feel) tmg (Vsec) {cfs)
1013 4,154 0.0096 058 Lag/CN Method,

Subcatchment K:

B F.red

Type Il 24-hr 100-YR
Rainfatl=5,80"

Runoff Area=252.300 ac
Runoff Volume=75.717 af

£ xo Runoff Depth=3.60"
E Flow Length=4,154'
b Slope=0.0096 7
» Te=101.3 min

CN=80
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Existing Conditiens - Lake Magnor
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Subcatchment L:

Rupof =  12485cis@ 13.14 s, Volumes 20.132 af, Depth= 221"

Runoff by SCS TR-20 method, UH=SCs, Time Span= 0.00-999.00 tws, ¢t 0.02 hrs
Type B 24-hs 100-YR Rainfat=5.80"

Area(as) CN Description
158,400 Pandous Area

Tc Length Stops Velocity capacﬁy Destription
_(min) (feef) (W) (fiset} (cfs

352 3801 00200 043 Lag/CH Method,
Subeaichment L:
S
0] Type 1l 24-hr 100-YR
115 Rainfali=5.80"
100 Runoff Area=168,400 ac
0 Runoff Volume=29,132 af
E : Runoff Depth=2.21"
i o Flow Length=3,591"
o Slope=0.0200 /'
o Te=95.2 min
0 CN=65
o
*: Z //A"‘//’,-,’_’/////// /////c‘%;f,’i////‘/,’?z’////////(f// z «.-’/,////////
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Type it 24-br 100-YR Rainfall=5.80"

Existing Conditions - Lake Magnor

Type It 24-hr 100-YR Rainfaii=5.80"
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Subcatchment M:

Runoff =  A10i7cls @ 13.74 bus, Volume= 125414 af, Depth= 321"
Runodf by SCS TR-20 method, UH=SCS, Tene $pan= 0.00-595.00 hes, ¢l9 0.02 hrs
Typs 11 24-hr 100-YR Ralndzi=5.80"
Areafac) CN_ Description
469100 76
469.100 Penvious Area
Te Length Shps Velocty Capacity
(min)  (feey (&M} {Vsec) {efs)
§45.5 8454 00120 0.4 Lag/CH Method,
Subcatchment M:
[

L

Type Il 24-hr 100-YR
Ralpfail=5.80"

Runoff Area=469.100 ac
Runoff Volume=125.414 af
Runoff Depth=3.21"

Flow Length=6,454'
Slope=0.0120'F

Te=145.6 min

CN=T76

Flow [chs)
o222 REREENERERHELED
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Existing Conditions - Lake Magnor
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Subcatchment N;

Runofi = TT40 s @ 13.88 hrs, Volume=z 24589 al, Deplh= 22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-869,00 hrs, &t= 0.02 hrs
Type 11 24-hr 100-YR Rainfali=5.80"

.fyeafad) OCN  Dosctipbon
133700 &5
33.700 Pervious Area

Te Lenglh  Slkpe Velocly Capacly Description
_{min} (feel) (AA)  ({fsec) (¢ts]
1436 5467 00172 063 Lag/CN Method,

Subeatehment N:

Type il 24-hr 100-YR

Z

m Rainfali=5.80"
. Runoff Area=133.700 ac
58 Runoff Volume=24.589 af
gj: Runoff Depth=2.21"
ls Flow Length=5 467"
® Siope=0.0172""
- Te=143.6 min
1 CN=65

a3 i

i/////%///,‘//%//////é’/df//////’/"///’a?//f///////‘//// TRt
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Type # 24-hr 100-YR Rainfall=580"

Existing Conditions - Lake Magnor

Type i 24-br 100-YR Ralnfad=5.80"

Prepared by DAS, Cedar Corporation Paga 124
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Subcatchment O;
Runoffl =  105.53cfs @ 13.00 hrs, Volume= 22526 Y, Depth= 2 58"
Runoff by SGS TR-20 methd, UH=SCS, Time Spane 0,00-989.00 hrs, dt= 0.02 hrs
Type I 24-br 100-YR Rainfal=5 80*
frea(ach CN Deserplin
405700 §9
505,700 Pervious Alea
Te Length Slope Velotty Capacly Description
(min)  (feeD) (A} (fsec) {cls}
879 3627 00193 089 Lag/CH Method,
Subcatchment O:
1E ‘ 0 R.rot
1
il Type H 24-hr 100-YR
Rainfali=5.80"
sl Runoff Area=105.700 ac
nis Runoff Volume=22.525 af
£ sy Runoff Depth=2.56"
i & Flow Length=3,627"
s Slope=0.0193"T
P Te=87.9 min
k-]
= CMH=69
2q
bl
R
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Existing Conditions - Lake Magnor Type 1 24-hir 100-YR Ralnfalf=5.80"
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Subcatchment £:
Rumoff = BBOT oS @ 13.55 s, Volume= 27.658 2f, Deplh= 2.7¢4"

Runoff by 5CS TR-20 method, UH=SCS, Time Spane 0.00-999.00 hrs, ¢t=0.02 hrs
Type Il 24-br 100-YR Rakf23=5.20"

__Areafes) CN Deserition
121200 71
129.200 Pevious Afea

Te Length Siops Velochy capaufty Description
mén] {zel /R fised]
1284 3,452 0.0075 0.45 Lag/CN Methed,

Subcatchment P:

Type ll 24-hr 100-YR
Rainfall=5.80"

Runoff Area=121.200 ac
Runoff Volume=27.658 af

g Runoff Depth=2.74"
i Flow Length=3,452'
Slope=0.0076F

Tec=128.4 min

CN=74

owd B REREEERENINTRT

A P T L L
@ 10 ;wmmmmmﬁams&)ﬁwmrwmmﬁoﬁm
Time frcur)

Existing Conditions - Lake Magnor Type It 24-Fir 100-YR Rainfal=5.80*
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Subcatchment Q2

Runoff = 201.00cfs @ 13.16brs, Volumes 50.135 al, Depth= 3.40°

Runoff by SCS TR-20 method, UH=SCS, Time Spane §.00-999.00 lvs, ot= 0.02 hrs
Type i1 24-hr 100-YR Ralnfa8=5.86"

Area{ac) CMN Description
£76.800 78
176.800 Pervious Area

e Lengm Stopy  VelotRy Copacly Description
(min; M) [fsech {cfs)

104.6 4,105 0.0100 065 Lag/CH Method,
Subcatchment Q:

Type B 24-hr 100-YR
= Rainfali=5.80"
e Runoff Area=176.800 ac
=i Runoff Velume=50.135 af

0] Runoff Depth=3.40"
i it o Flow Length=4,105"
= Slope=0,0100"'"
i Te=104.6 min
= CN=78
3|
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Subeatchment R:

Runoff = 11942cfs @ 14.50 hrs, Volume= 49.900 2f, Depth= 2.47"

Runoff by SCS TR-20 method, UH=5CS, Tima Span= 0.00-999.00 tvs, di= 0.02 s
Type |t 24-hr 100-YR Raknfai=5.80"

Area{sc) CN Description
242600 68
242600 Parvious Area

Te Length Slope Velotty Capagity Desciplion
i) (feely () (Vsec) (ef5)
2085 5,862 0.0078 047 Lag/CN Method,

Subcatchment R:

0 Rurck

Type [l 24-hr 100-YR
Ralnfall=5.80"

= Runoff Area=242.600 ac
- Runoff Volume=49.900 af

. Runoff Depth=2.47"

o Fiow Length=5,862'
© Slope=0.0076 '
Pt Tc=208.5 min
® CN=68
0
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Reach 8R:

[79) Warning: Submerged Pond 5P Pdmary device # 1 INLET by 1.65

tafiow Area = 2,086,500 ac, Inflow Depth= 298" for {00-YR event
Enfiow = 14082 cls @ 16.85 hrs, Volumes SIT.770 af

Outflow = 137.00cfs @ 2243 hrs, Volume= $17.768 af, Aflen= 3%, Lag® 323.9 min
Reuting by Slor-Ind+ Treas method, Time Span= 0.00-992.00 hes, di= 0.02 his

Max Velocky= 0.68 fps, Min. Travel Time= 1322 min

Avg. Velocity = 0.10 Ips, Avg. Travel Time= 523.8 min

Pezk Storsge= 1,135,373 of @ 20.12 hrs, Average Depth al Peak Storages 1.25
Bank-Full Depth= 3.00°, Capacity at Bank-Fuli= 622.9¥ cfs

150.00° x 3.00 deep channel, = 0,050

Side Slope Zvalue= 10.07 Top! e 210.00
Length= 561500 Sioper 0.0004

Indot Javerds 1,196.50°, Outlet men- 1,184.50°

Reach 8R:

Inflow Area=2,086.500 ac
Avg. Depth=1,26"

Max Vel=0.68 fps
n=0.050

L=5,615.0"

$=0,0004 1
Capacity=622.17 cfs

Flow (et}
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Reach 10R:

Inflow Area = 1,659.800 ac, Inflow Deplh» 284" for 100-YR event
Inflow = 84.33cis @ 26.80 brs, Volume= 393.048 af
Outfiow = B420cls @ 27.0) hrs, Yohumes 393.048 al, Alten= 0%, Lag=67.9min

Routing by Stor-Ind# Trans method, Tima Span= 0.00-859.00 lys, 8t= 002 s
MWax, Velocitys 1,01 fps, Min. Travel Time= 41.3 min
Avi. Veleity = 0.22 fps, Avg. Travel Time= 187.6 min

Peak Sterege= 233,441 of @ 27.24 hys, Average Depth ol Peak Storage= 0.45
Eank-Ful Depth= 3.00°, Capacy at Bank-Fu= 2,289.12 cfe

200.00 x 3.00° deep channel, n=0.050
Side Slopa Z-value= 1007 Top WAdth= 260.00°
Length=2510.0° Slopea 0.0034 F

Inlet Wverd= 1,205.80", Qutlet Invedt= 1,187.2

Reach 10R;

Inflow Area=1,659.800 ac
Avg. Depth=0.45'

Max Vel=1.01 fps
n=0.050

1=2,810.0'
S5=0.0034'7
Capaclty=2,299.12 cfs

Flow [atv}
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Reach 12R:

[84] Waming: Exceeded Pond 11P by 2.60° @ 0.00 hrs

Infiow Area = 1§ 407.500 a¢, Infiow Depth= 211" for 100-YR event
Info m 517.08cis @ 15.10hrs, Volume= 317.332af
Outfiow = 48249ck @ 15.73hrs, Volume= 317.339 af, AHen= 1%, Lags 87.5min

Routing by Stor-fnd+Trans method, fime Span= 6.00-998.00 hrs, &= 0.02 hrs
Max Velocy= 1,20 fps, Min. Travel Time= 48.7 min
Avg. Yeloodty = 0.50 1ps, Avg. Travel Time= 614.3 min

Peak Storages 1,439 608 of @ 15.90 hrs, Average Depth al Peak Slorage= 1.84'
Bank-Fud Depth= 3,000, Capscly at Bank-Fub= 1,117.13 ¢fs

2000 x 3.00 deep channel, = 0.650

Side Slope Z-value= 10.0'F Top Width= 260.00°
Lenglh= 3,585.0' Slope= 0.0008 7

Intet Invenl= 1,205.00, Outiet Imveri= 1,208.10°

Reach 12R:

=2 Inflow Area=1,407.600 ac
Avg. Depth=1.84'
Max Vel=1.20 fps
n=0.050

1.=3,585.0'

5=0.0008 'F
Capacity=1,117.13 cfs

Fiow (o)
§E R EEEREB
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Reach 13R:

151] Hint: Submerged 12% of Reach 14R botiom

Inflow Area = 1,240.100 a¢, Infiow Depth= 285" Ror 100-YR evenl
Infiow = 5892t cfs @ 14.02 hrs, Volume= 205.786 af
Quifiow =  58555cls @ 14.32 hrs, Volume= 206.78B af, Atten= 1%, Lag=17.8 min

Routing by Stor-Ind+Trans method, Teme Span= 0.00-939.00 hys, dt=0.02 fus
Max, Velocitys 2.18 fps, Alin. Trave? Time= 11.9 min
Avg. Velacity = 021 fps, Avg. Travel Time= 124.2 min

Peak Storage= 418,467 of @ $4.12 hrs, Average Depth et Peak Storages 1.26
Bank-Ful Depth= 3.00, Capacly 81 Bank-Fuli= 2.584.95 cfs

200.00' x 3.00° deep channel, n= 5,050

Side Slope Zrvalue= 0.0 Top Width= 260.0
Length= 1,570.0° Slope= 0.0043

Irlet faveri= 1,214.00°, Outiet Inverl= 1,207.20°

Exlsting Conditions - Lake Magnor Type Jt 24-hr 160-YR Rainfal=5.807
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Reach 14R:

[81] Waming: Exceaded Pond 10P by 0.50' @ 0.00 tus

Infiow Area=  $46.300 ac, Inflow Depth = 2.73°  for 100-YR event
infiow 8 AM570cls @ 16.16hrs, Volume= 145.783 af
OQuifiow =  2498cfs @ 16.84 his, Volumes 146,763 af, Aflen= 0%, Lag= 41.1min

Routing by Stor-Iné+ Trans rethod, Time Span= 0.00-999.00 hys, dl= 0.02 vs
Max Velocity= 1.49 fps, Min. Travel Time= 24.6 min
Avg. Velotity = 0.20 fps, Avg. Trave] Time= 1508 min

Peak Storage= 316,909 of @ 16.43 hrs, Average Depth a1 Peak Storages 0.70°
Bank-Full Depth= 3.00°, Capaciy at Bank-Ful> 2 567,45 cfs

200.00° x 3.00° deep channel, n=0.050

Side Stope Z-value= 10.0 7 Top Width= 250.00°
Length=2,2000' Siope= 000437

fnlel Invert= 1,223.50°, Qullet Inverl= §,214.10°

Reach 13R:

Inflow Area=1,249.100 ac
Avg. Depth=1.2¢'

Max Vel=2.1% fps
n=0.050

L=1,670.0

8=0.0043 T
Capaclty=2,584.96 cfs

Flow fore}
s BFEYEEEEEE
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Reach 14R:
2 s
E Inflow Area=646.300 ac
e Avg, Depth=0.70"
1 Max Vel=1,49 fps
AT
ig n=0.050
s L=2,200.0"
3 $=0.0043 T
‘Bik Capacity=2,667.45 cfs
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Reach 16R:

lflow Area= 121200 a¢, inflow Deplh = 243" dor 100-YR avent
Infiow = 54.07 chs @ 14.68 brs, Volumes 24.501 af
Outfion = £3.53¢fs @ 1525 hrs, Vohne= 24.501 af, Allen= 3%, Lag=34.0 min

Routing by Stor-Ind+Trans rnethod, Time Span= 0.00-999.00 trs, di=0.02 hrs
Max Velocity= 1.0§ fps, Min. Travel Time= 18.5 min
Avg. Velocky = 0.25 1ps, Avg. Travel Time= 76,0 min

Peak Storage= 58,371 of @ 14.84 hrs, Aversge Depth 21 Peak Slorage= 0.26°
Bank-Ful Depth= 3,00, Capacy al Bank-Ful= 3,295.54 cfs

20000° x 3.00' deep channel, = 0050

Side Shpe Zvalue= 1007 Top Width= 260.00°
Lengths 1,122.0' Slope=0.0070"

Intet Tnverl= 1,238.00°, Outlet Inved= 1,250.10'

t =SS

Reach 15R:

Inftow Area=121.200 ac
Avg. Depth=0.26'

5

a Max Ve!l=1.01 fps

© n=0.050
g L=1,122.0"
i° $=0,0070 7

= Capacity=3,295.84 cfs

Fs

m1wlso'm7ﬁ3w:éomﬁvsmssnwossﬁruommawmm

Existing Gonditions - Lake Magnor Typa ! 24-br 100-YR Rainfali=5.80*
Prepared by DAS, Cedar Corporation Page 134
doCADD B.OJ s 001248 © 0CAD Software 0ns LLG BITA08

Reach 16R:

791 Waming: Submerged Pond 8P Primary devica # 1 INLET by 2.64'

Inflow Area = 419.400 a5, Infiow D2plh = 2.88°  for {00-YR event
Infiow = 1578 cfs @ 1534 s, Volomes 103,035 &1
Quifow = 15781icls@ 1595 hrs, Volume= £00.035 af, Alen= 0%, Lag= 38.8 mn

Routing by Slor-ind+Trans method, Time Span= 0.00-939.00 tws, di= 0.02 hrs
Max. Velocly= 1.19 fps, Min. Traved Times 22.5 min
Avg. Velocity = 0.36 fps, Avg. Travel Time= 75.2 min

Peak Slorage= 212.670 of @ 15.55 hrs, Average Deplh at Peak Storege= 0.64'
Bank-Full Depihs 3.00°, Capacdy ot Bank-Fut= 2.565.87 cfs

200.60° x 3.00° deep channel, n= 0.050

Sife Slope Z-valuer 100 Top Width= 260 00
Length= 1,610.0° Slope= 6.0030 ¥

Intet Invert= 1,.285.00°, Ouliet bnvert= 1,250.10°

Reach 16R:

Inflow Area=419.400 ac
- Avg, Depth=0.64"
120 Max Vel=1.19 fps
= n=0.050
g L=1,640,0'
1n ' $=0.0030 7
» Capacity=2,186.87 cfs

=0
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Reach 21R:
[61] Hint: Submerged 98% of Reath BR botlom

infiow Area = 2,764.600 a¢, Infiow Depth= 290" for $00-YR event
i = M3zacls @ 168.33 s, Volume= €87.607 af
Cutfiow = 3002cis @ 17.41 s, Volume= 667,807 af, Alten=i%, Lag=65.1mn

Routing by Ster-Ind*Trans method, Time Span= 0.00-999.00 hrs, ct= 0.02 hrs
Max. Velocky= 0.71 fps, Win. Travel Time= 31.6 min
A, Velocy = 0.09 fps, Ava Trevel Time= 259.4 mn

Peak Storage= 587,369 of & 16.88 hrs, Average Depth al Peak Storage= 1.85'
Bank-Full Depth= 3.00, Capacily 91 Bank-Full= 73200 cfs

200.00 x 3.00' geep channel, n= 0.070 Shuggish weedy reaches wipools
Side Siape Z-value= 2007 Top Widlh= 320.00'

Length=1,342.0° Slope= 0.0006 7

Inlst Inverl= 1,195,007, Oullelinveri= 1,194.2¢°

Reach 24R:

Inflow Area=2,764.600 ac
Avg. Depth=1.85'

Max Vel=0.71 fps
n=0.070

L=1,342.0'

§=0.0005 T
Capaclty=732.00 cfs

Piow {ota)
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Pond 1P:
Infiow Area = 3,628.500ac, Infiow Depth= 3.44° for 100-YR event
Infiow = 237526¢cls @ 11.84 s, Volume= 948424 al
Quifiow = 4554 cfs@ 7424 hrs, Volume= 841.259 af, Atten= 88%, lag=3.743.5 min
Pdmary = 4514 cls @ 74.34 s, Volume= 841.259 at

Rouling by Stor-ind method, Time Span= §.00-%99 00 vs, di= 002 hrs
Peak Elav= 119473 @ 74 .34 brs  Suif Area= 18,134 647 s Slorage= 30,309,654 of

Plag-Flow delention time= 12,223.5 min calculated for 84%.259 af (89% of Infiow)
Center-of-Mass det. time= 11,612.2 min { 13,8456 - 2.021.3)

Volume Invert  Avail Slor. Storage Desuipt
# 1,190.00 39,202,018 ¢f  Lake Magnor (Prismatic)listed below (Recak)
#2 1,180,000 24,221,508 ¢f Barbo Lake (Prismatic)iisled below (Recale)

# 1,150.00° 19504098 cf Mud Lake (Prismatic]listed betow (Recalc)

£3,018943 ¢ Totat Avaiable Storage

Esevation Surf Area nc.slore Cum Siore
feet] il cublc-feel] [cuble-feel
1,180.00 $474.713 0 4
1,192.00 9.822.178 19,298,801 18,296,891
1,194.00 10,473,849 19,998,027 39,292,918
Elevation Surf Area inc.Slore Com. Store
23] cubic-fee tuble-fae
1,180.00 3812341 o 13
1,195.09 51716418 24,224,898 24,221,898
Elevation Surf Area nc.Store Cum.Slore
{feel) (sa-fi) {cublc-feel) {cubic-feet)
4,990.00 3,587,635 L) 0
1,185.00 4,214,004 19,504,033 19,504 098
Device Routing Invert Outlel Davices

#  Primary 1,190.00° 5007 x 20,0° fong Sulvert X 2.00
CHP, projetding, no headwall, Ke= 0.800
Oullel Imver]= 1,189.70° S=0.0150"7 Cc=0.900
n= 0,025 Gorruga!ed metal

gf:naty DulFfow Max=45.14 efs@ T4.34 hrs HW=1,181.73' (Free Discharge)
=Culvert (Bame! Controks 45.14 ¢fs @ 4.43 fps)
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Pond 1P:

2z
200" inftow Area=3,626,.900 ac
2200 Peak Elev=1,191.73'
20001 Storage=30,309,654 cf
180 90.0" x 20.0' Culvert
e
E 1400
fum
1,000
m

it %
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Existing Conditions - Lake Magnor

Type Il 24-br 100-YR Ralnfal=5.80"
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Pond 4P:
infiow Area=  1T5.000 ag, Infiow Depth = 2.56°  for 100-VR event

InBow = 5103 cfs @ 14.76 hrs, Volumes 37,004 af

Outflow = 000 ¢k @ 0.00hrs, Vohames

R by Stor-Ind methed, Time Spans 0.00-999.00 hrs, = 0.02 hrs
Peak Elev= §,196.10' @ 36.10 hrs  SurfAres= 1,233,147 51 Storage= 1,652,205 ¢f

Phag-Flow detention tmes (nol caleutated: Intial storage excedes owtfiow)
Center-of-Mass det. lime= {ntd calculated: no owthow)

Volume kavert  Ave Storage Storage Description

0.000 af, Alen= 100%, Lag=9.0 min

#1 1,184.50° 2,679,843 ¢! Custom Slage Dala (Prismatic)isted below (Recak)

Ejsvation Surf Area nt.Slore Cum.Slora
{fesl) (sq-£) {ouble-feed) (cubic-feet}
1,194 50 279,331 L] ]
1,195.00 1,103,829 5313 345343
1,187.00 1432609 2,534,530 2879843
Pond 4P:
100
o
i Inflow Area=178.000 ac
o Peak Elev=1,196.10"

Storage=1,662,395 cf

Plow {cra)
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Pond &P: Greley Lake

Inficw Area = 85,100 ac, Infiow Depth= 370" for 100-YR event

Inflow = 24880cls @ 12.38 tvs, Volumes 20646 ar

Cutfiow = 000cis@ 0.00 s, Volume= 0.000 af, Alten= 160%, Lag= 0.0 min

Primary = Do0cfs @  0.00 hrs, Volume= Q.000 &f

Routing by Stor-ind method, Tane Spanx §.00-599,00 hrs, di=0.02 trs
Peak Elev=1,182.68' @ 26.38 hrs  Surf Area= 704,650 5f Storage= 1,291,380 cf

Phug-Flow delention time= {no! caloulaled: nitial slorage excedes owtfow)
Cenler-of-Mass del, time= (no! calculaled: nt ouifiow)

Voluma Invert  AvailStesage  Slovage De ion
# 1,192.00' 6458361 ¢f Cuslom S1ane Data [Prismatit)Lisled below (Recalc)

Efevation SurfArea nc.Slose Cum.Stora
(fegl (s3-A} {cubic-feel} feutic-feel)
5.19200 665,399 1] 1]
1,184.00 701,054 1,373,453 1373453
1,196.00 748,224 1,455.278 2,828,131
1,198.00 769,737 1,537,889 4,366,692
1.200.00 1,301,932 2,091,669 6,458,361
Device Roullng Inverl Qutiet Devices

# Primary 1,198.00° 26.0"long x 20.0' breadth Broad.Cre sled Rectangular Weir
Head {fec) 0.20 040 06D 0.80 1.00 1.20 1.40 160
Coel, (English) 268 2,70 270 2684 263 264 254 263

Emary OutFlow Max=0.00 cfs @ 0.00 hes HW=1,192.00" (Free Discharge)
1=Broad-Crested Rectangular Weir( Controls 8.00 cfs)

Existing Cenditions - Lake Magnor
Prepared by DAS, Cedar Cofpora
HydroCADS 8.00 £/ 001258 § 2005 HycroTAD Sofiware Solufions LLE

Type Il 24-hr 100-YR Ralnfalt=5.80"

Page 140
622720068

Pond §P: Greley Lake

= Inflow Area=96.100 ac
- Peak Elev=1,193.88'
=0 Storage=1,291,380 ¢f
132
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Pond &p:

{6%] Hint: Submerged 53% of Reach 10R botiom

Inflow Area = 2,085.500 ac, Inflow Depth = 2.08° for 100-YR gvent
Infiow 31322cks § 1250 hrs, Voumes  S17.770af

Oulfiow = HDBScis@ 16.85hrs, Volmes  517.770 af, Atlen= §5%, Lag= 256.0 min
Pimary = §40.89cis@ 1885hes, Vome=  S47.770 af

)

Ry by Stor-Ind method, Time Span= 0.00-630.00 hfs, di= 0.02 hrs
Peak Elev= 1.201.72° @ 16.85 hrs  Swif Area= 2,008,035 51 Glorage=2,125533 ¢

Plug-Flow detention times 1041 min calculzled for 517.770 af {(100% of infiow)
Cemer-cf Mass det. {ime= 104.1 min { 2,523.8 - 2,419.7)

Volunms Invest  Aval Storane Storage Descriplion
M 1,200.00° 5,385,561 cf  Cuslom Stags Data [PrlsmaticListed below (Recalk)

Elevation SurflArea . Store Cum.Store
feel) i} cublc-fes) Gbic-fee
1,200.00 404,702 ] ]
1.201.00 1,385,692 895,297 898,207
1.203.00 3,105,372 4,491,264 5,285,561
Devita Routing Invert  Qultet Devices

#1 Primary 119710 48.0™ x 20.0° ong Culvert X 2.00
CMP, projading, no headwal, Kev 0.600
Outtlet tnvert= 1,197.00' $=0.0050Y Cc= 0.600
n=0.02% Gormugated metal
#2  Prmary 120200 20.0"long x 25,0° breadih Broad-Crested Rectangular Wekr
Head (feet) 0.20 0.40 0.60 0.50 1.00 1.20 140 {60
Coaf. (Engssh) 2.68 2.70 2.70 264 263 264 284 263

=Cuivert (Banel COnlrols 140.89 cfs @ 6.69 fps)

i“ ary OutFlow Max=14080cis @ 16.85 s m\"1.201 72 {Free Discharge)
d-Crested Ri tar Weit( cnmmlso Ost)

]

BYBEBES S

%3

T (e}

Exisllng Conditions - Lake Magnor Type il 24-hr 100-YR Roinfali=5.86"
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Pond 6P:
W irdow
£ P

inflow Area=2,086.500 ac
Peak Elev=1,201.72
Storage=2,125533 cf

Az
swssaa&oswmrsommmm
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Pond 7P;

Infiow Area = 121.200 a¢, Infiow Depth= 274" for 100-YR event

tnficw = §8.07 cfs @ 13.55 hrs, Volume= 27.658 af

Outflow = 497 s @ 14.68 s, Volume= 24.501 af, Atten= 44%, Lags 87.9 min

Primary = 54.97 cts @ 14.68 hrs, Volome= 24,501 af

Routing by Stor-ind melhod, Time Span= 0.00-899.00 hrs, dt= 0.02 tus
Peak Elev= §,260.91' @ 14.68 hws  Surf.Area= 195,715 sf  Storage= 488,301 of

Phig-Flow detention times 758.4 min calcutated for 24.501 af (89% of infiow)
Center-of-Mass det. time=700.7 min {1,648.0-947.3)

Vohuma tnved  Avad Storsge  Storane Des:
# 1,258.00° 505511 of  Cuslom Stags bata (PrsmaticListed below (Recale)
Etevation Swf Area Inc.Store Cum.Store
e cuble-fe cubic-feel
1.258.00 114.08¢ 4] ]
$.260.00 185,114 06,796 309,786
1,261.00 185,715 185,715 505,511
Device Rouling Invert  Qutlet Devices

#1 Primary 1,250.00° 24,0% % 200" long Culvest CMP, projecting, 00 headwall, Ke= 0,900
Qullel Inverts 1,258.00 S=0.0050"" Ce= 0900
= 0.025 Comugated metal
#2  Pamary 1,260.00° 20,0" fong x 200" breadth Bread-Crested Re:langular Weir
Head {feet) 0.20 040 0.60 0.80 1.00 120 1.401
Coef. (Engish) 268 2.70 2.70 2.64 263 264 264 263

rimary OwriFlow Max=54.96 cfs @ 14.66 hrs HW=1,26081' (Free Dischage)
1=Culvert (Bame! Controls B.07 ofs @ 3.78 fps)
2=Broad-Crested Reclangulas Welr{(Wei Controls 45.89 ¢fs @ 2.52 Ips)

Existing Conditions - Lake Magnor Typo 1 24-h 100-YR Rainfafl=5.80°

Prepared by DAS, Cedar
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Pond 7P:

Fiow {ehv)

cwZERUUBALS B

Inflow Area=121.200 ac
Peak Elev=1,260,91"
Storage=488,301 cf

n s 100 Th w0 % 00 S
Tone Doy




Typa !l 24-hr 100-YR Ralnfali=5.60"

Existing Conditions - Lake Magnor
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Pond 8P:
nflow Area = 419,400 o, Inflow Depth = 2.85° for 100-YR event
fnflowr = 2M.13¢ls @ 13.43 hrs, Voumes 100.035 af
Ouifion = 157.91cls @ 15.34 hrs, Volumes 100.035 af, Atlen=42%, Lag= 1144 min
Primary =  1578icfs @ 1534 hrs, Volume= £00.035 af

Routing by Stor-Ind meihod, Teme Span= 0.00-995.00 trs, di= 0.02 hrs
Peak Eley= 1,236.03' @ 15.34 hrs  Surl Area= 780,676 sI $lorage= 820415 ¢f

Piug-Fiow detention time= 47.2 mén cakadated for 109.933 af (100% of inflow)
Center-of-bass del fimes 47.2 min { 1,015.9 - 568.7)

Volumes inved  Avad Stersne  Storage Des n
# 1.257.00" 3,638,042 ¢f Custom Stage Data (Prismatic)isted balow (Racalk)
Elevation Suif Area Inc.Slore Cum Store
fee! 1 cublc-feel il
1.257.00 63,271 0 0
1,260.00 1174814 1,864,328 1,854,328
1,251.00 1,174 614 1,174,514 3,035642
Device Routing Tovert  Outlet Devices
#1  Prmary 1,253.00' 72.0% x 20.0'tong Culvert CWP, projecling, no headwali, Ke=0.900
Outlel Invert= §,252.90° 520.6050% Cos 0.600
a=0.025 Corugated metal
#2  Prmary 1,260.00° 209 long x 20.0° breadih Broad-Crested Reclangular Weir

Head (feel) 0.20 0.40 060 ¢80 100 120 1.4
Cosf. (Engshy 268 2.70 2.70 264 263 264 2$¢ 263

rimary OulFiow Max=157.01 ofs & 15.34 hrs HWW=1,258.93" TW=1 255.00° (Fixed TW Elev= 4,255.00)
1=Culvert (Bame) Controls 157.91 cfs & 7.02 fps)
2=Broad-Crested Rectangular YWeir{ Controts 0.00 cfs)

Typs It 24.hr 100-YR Rainfali=5.60"
Page 147
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Existing Conditions - Lake Magnor
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Pond 9P;

[63] Waming: Exceeded Reach 12R inflow depli by 2.64' @ 30.92 Ivs
Inflow Area = 1,659.800 ac, Infow Depth= 2.84" for 100-YR event

Infiow = 523.Wds @ 1562 hrs, Volume= 393.048 of
Oudfiow = 8433 ¢cls @ 26.80 hrs, Volume= 393,048 af Atten= 82%, lag=810.4 min
Prmary = 9433cls @ 26.80 hrs, Volume= 393.048

Rouling by Stor-Ind method, Teme Span= 0.00-999.00 hrs, dt= 0.02 hes.
Peak Elav=1,211.05 @ 28.80 hys  SurfArea= 3,872,838 sf Storage= 12,056,579 of

Phug-Flow detention time= 1,583.8 min calcutated for 333,040 af {100% of infiow)
Cemer-of-Mass det. tme= 1,583.8 min (2,797.3- 1.2136)

Volume Invert  Avail.Slciage  Slorags Description

#1 1,203.00° 18,083,853 ¢f Custom Stage Data {Prismatickisted below (Recal)
Ekvation SurfArea Ine.Slore Cum.Store
{feet) {so-my [cubic-feet) (cubic-feed)
1.208.00 1,411,294 - 0 0
1.210.00 3,455,584 4,866,858 4,866,358
1.292.00 3,680,768 7,335,332 12,203,190
1.213.00 3,880,768 3,880,768 18,083,958
Device Rouling Iovet | Qutlel Devices

#1  Prmary 1.206.00 43,07 x 25,0 long Cufvert CWP, projacting, no hesdwall, Ke= 0.900
Outlel [nvert=1205.90° S=0.004077 Ce= (900
n=0.025 Comugated metal
1,252.00 20.0"long x 20.0° breadih Broad-Grested Rectangular Weir
Head (feet) 0.20 0.40 D.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 268 2.70 2.70 264 263 264 264 263

#2  Primary

nmary OuiFiow Max=94.33 cfs @ 26.80 hs HW=1,211.96"' TW=1.207.06' (Fled TW Elevs 1,267.007)
1eCulvert (Barre! Controls ©4.33 cfs @ 1.51 fps)
2=Broad-Cresled Rectangular Weir { Controls 0.00 cfs)

Existing Conditions - Lake Magnor
Prepi by DAS, Cedar Coporation

Pond 8P

08

=| B Inflow Area=419.400 ac
- Peak Elev=1,258.93'
m Storage=820,415 cf
200

i
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Exlsting Conditions - Lake Magnor
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Pond gP:
50 inflow Area=1,659.800 ac
s Peak Elev=1,211.96'
a0 Storage=12,058,579 ¢f
420
L ¥
% -
£ 220
200
1%
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Pond 10P: Pond 10P:

ifowAreax  B45.300 8¢, Infiow Depth = 2.73° for $00-YR event
Infiow = 22035 @ 1522hrs, Volumes  §47.062af
Outfiow = 21670 cis@® 16.16 irs, Volume= 145,763 af, Allen= 6%, Lag= 58 3 min
PrRmay = 21570¢% @ 15.16tus, Volume=  146.783 af

Inflow Area=646.300 ac
Peak Elev=1,220.83'

Routing by Stor-Ind melhod, Tamie Spans= 0.00-993.00 tws, dte= 0.02 irs
Storage=444 805 cf

Peak Elev= 1,220.85 @ 16,16 lys  Surf Area= 125340 5[ Storagea 444 805 of

Plug-Flaw delention time= 72.4 min calculated for 156.783 af (100% of nflow) 1553
Center-of-Mass deb. time= 20.7 min { 1,179.5- 1,148.38) g

Wohime lnverl  AvillStoraye  Storage Description I
#1 t2zu 596,246 ¢f  Custom Stage Data (Prismatic)Lisied below (Recalc) 1

Elevation Surd Area Inc.Store Cum. Store
fae cublc-feel cuble-fee
1,223.00 1,285 ¢ ]
1.228.00 81,439 256,085 256,084
$.230.00 120,511 210,850 458,733
1,231.00 129,541 129,511 596,248

22
50 KO 6o 200 230 30 350 40 40 X0 600 £50 0D TH MO L33 WO 650

Tirsa (howra)

Device Routing iovert Ouwiet Devices
#  Primary 1,222.5¢ 72.0° x20.0' long Culvert CMP, projecting, no headwal, Ke= 0.600
uttel Invert= 1,222.30' S=0.0100 ¥ Ce= 0900
= 0.025 Corugated metal
#2  Primary 1.230.0¢ 20.0'long x 20.0° breadth Broad-Crested Rectangutar Weir
Head (feel) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (Englsh) 2.68 2.70 2.70 264 263 264 264 263

rimary OuvtFlow Max=215.7§ cis @ 16.16 hrs Hww=1220 83" TW=1,223.50 (Fixed TW Elev= 1,223.50)
i 1eGulvett (Bamel Controls 21571 ofs @ 7.95 fps)
2=Broad-Crested Restangular Weir { Conlrols 0.00 cfs)

Existing Conditions - Lake Magnor Typa it 24-hr 100-YR Ralnfal=5 80" Existing Conditions - Lake Magnor Type I 24-br 100-¥R Rainfal=5.80"
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Pond 11P: Pond 11P;

[61] Hint: Submemed 76% of Reach 13R botlom

a
Infow Area = 1,407.500 a6, lwflow Depth = 2.78" for 1D0-YR event »a fmEa] G Py
Infiow B43.02cls @ 14.25 s, Volume= 325.948 af e Inflow Area=1,407.500 ac

Omiow = S705¢k@ 1510 hrs, Voima= 317.332 81, Atten=20%, Lag= 51.9 min o Peak Elev=1,242.36'
h Storage=2,010,%05 cf

Primary

Routing by Stor-Ind method, Time Span= 0.00-989,00 tvs, 6t= 0.02 hrs
Peak Ekv= 1,2§2.368' @ 1590 v SurfAveas 544,260 sf  Storage= 2,010,905 cf

517.06cis @ 16.10 hws, Volume= 317.332 f

Piug-Flow detention fime= 135.4 min caloulated for 317.325 af (97% of inflow)
Center-of-Mass del. time= 55.3 min { 1,164.5- 1,109.2)

Fuaw {cfs)

.G EBELELRES

Volu Inverl _AvaidStorage Storage Description
81 1.207.00 2,833 772 cf  Cuslom Stage Data (Pyismaticlisted below (Recaic)

Elevalion Swtf Area Inc. Stoce Cum Store
feet] ] cubic-Tee cubic-fe
1,207.00 34,952 o &

121000 499,135 189,145 789,946 i ez -
1,214.00 581,178 2144626 2033712 190 150 200 350 WO W0 A0 4N s'w ssg 0 §50 700 150 A0 450 500 B0

Device  Rouling Ived  Quiet Dendees

#i  Primary 1,202.10° 72,07 x 25.0' fong Culvert X 4.00
CMP, projecting, 10 headwal, Ke= 0806
Cutiet lnverl=1,207.0¢° $=0.084077 Coc= 0800
n=0.025 Comugated metal :

#  Prmary 1,214.00 200" leng x 200 breadth Psoad-Crested Rectangular Weir ;
Head {feef) 0.20 0.40 0.60 0.80 1.00 1.20 £.40 1.60 |
Coef, (Engiish) 2.68 2.70 2.70 264 253 264 264 263

rimary OWFlow Max=517.05 cis @ 15.10 /s HWw=1,252.38' TW=1,209.00' {Fied TW Elev= 1,209.00)
1=Culvert (Barret Conlrols 517.05 cfs @ 6.56 fps)
rBroad-Crested Rectangular Weir{ Controls 0.00 ¢fs)




Existing Conditions - Lake Magnor

Type Il 24-hr 100-YR Rainfali=5.80"
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Pond 17P: Marsh Lake

Existing Conditions - Lake Magnor
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Type If 24-fir 100-YR Rainfali=5.80"

Page 154

Pond 17P; Marsh Lake

476,300 ac, Inflow Depth= 4.01*
50358 1215 hrs, Volume=

for 100-YR event
56.009 af
23 44 af, Atlen= 56%, Lag= 200.8 min

Inflow Area=176.300 ac

Outiow = 21.02cfs @ 15.54 hrs, Volume=
Pimary = 27.02cis @ 15.54 hre, Volanes 23844 ot

Reuwting by Stor-Ind method, Time Span= 0.00-985.00 hrs, dl= 0.02 krs
Peak Elev= ,193.63' @ 15.54 Ivs Surd.Areas 556,361 sf Slorage= 1,869,693 cf

Plog-Fiow detention time=554.5 min calculated for 23.843 of (41% of inflow)
Cenler-of-Mass del. time= 420.8 min (1,249.2.- 817.3)

Yolume lnvert  Aval Slorsqe St Des

L3} 1.150.00° 3,2059092¢f Custom Stage Data (Prismatickisted below (Recalc)
Elevaiion Surf Area nc. Store Curmn.Slere
fe: A bic-feed cubic-feel
1,190.00 473,448 0 0
1,184.00 564,774 2076444 2,078,444
1,168,00 564,774 1,129,548 3,205,592
Deviee R Inveit Outlet Devices
#1  PrhAmary 1,193.000 20.0' leng x 20.8° brezdth Broad-Crested Reclangular Weir

Head (fzel} 0.20 0.40 060 .80 1.00 1.20 1.40 160
Coef. (Englishy 2.68 270 2.70 264 263 244 2.64 283

g_rimary OutFlow Max=27.01 ¢fs @ 15.54 his HW=1,19363 (Free Discharge)
f=Broad-Crested Rectangutar Weir (Weir Contreis 27.09 cfs @ 2.14 fps}

Paak Elev=1,193.63"
Storage=1,869,893 cf

Flow (ete)
GEBFEEEBEEETEEE

i
0 @ 100 150 20 MO 200 3% 40 450 5N 58 KO 5 700 150 B0 50 000 050
Tims ghovars)

Existing Conditions - Lake Magnor Type it 24-hr 100-YR Ralnfali=5.80"
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Pond EXiT:

[40] Hanl: Mot Described {Ouiflow=Infow)

inflow Area

= 3,626.900 ac, inflow Depln > 2.78°  for 100-YR event
infiow = 4514 dds @ 7T4.34 hrs, Volume=

241.259 af

Primary 4514 ofs @ 74.34 brs, Volume= B41.259 af, Aften= 0%, Lag= 0.0 mn
Reuling by Stor-Ind method, Time Span= 0.00-999.00 hrs, dis 0.02 fus
Pond EXIT:
)
B Priray

Inflow Area=3,626.900 ac

Flow (afs)
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APPENDIX B-2

STORM WATER QUANTITY — HYDROCAD SHEETS

FUTURE CONDITIONS
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Area Listing {all nodes)

Area [acres} &N eripthon {su
202100 65 (LN}
242600 68 (R)
250,400 6% (A)
@/ 70 EO)
21200 1 ®)
459.500 T8 (WD
4952000 78 (IO}
675500 73 (BG)
252300 80 {0
BIGD A1 (H)
162508 B2 {C}
124860 83 (A
176300 &4 @

8

43.100 BARBO LAKE (B1)

217500 %8 LAKE MAGNOR (A1}

3,899.300

Future Conditions - Lake Magnor

Type Il 24-hr 2-YR Ralnfali=2.70"
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Rea

Subcatchment A;

Subcatchmeant A1

Subcalchmenl B:

Subeatehment B1

Subcatchment C:

Subcatchmant D:

Subcatchment E:

Subcatchmen! F:

Subcatchment Gz

Stubcatchmant H:

Subcatchment I;

Subcatchment J;

Subcatchment K:

Subcatehment L:

Bubcatchment M:

Time $pan=0.00-939.00 hrs, dt=0.02 hrs, 49951 poinls
Runoff by SC5 TR-20 method, UH=5CS
ch fouting by Stor-Ind+Trans method - Pond routing by Storlad method

Runoff Area=250.400 a¢  Runoff Depth=0.52"
Flow Lengh=3.259" Slope=00086 7 Te=1209min CN=6% Runof=3169ck 10,759 af

Runoff Area=211.500 a¢ Runofl Depth=2 55"
Flow Length=4,425' Tc=4.} min CN=93 RunoH=334 34 cfs 456.807 of

: Lake Magnor
Runolf Area=300.300 ac  Rumofl Depth=0.97"
Flow Length=3 727 Slepe=0.0100"7 Te=03.9 min CN=79 Runoff=104.16 cfs 24.378 af

Runolf Arga=43.100 a¢  Runwff Depth=258"
FlowLength=2070" Te=27 min CN=39 Runofi=181.94ck $275af

: Barbo Lake
Runolf Area=51.000 a¢  RunoE Depth=1.15"
Flow Leng®h=1,185" Slope=0.00517 Tc=47.8 min CN=82 Runofi=3587 cfs £.676 2!

Runoff Area=176.300 a¢ Runoff Depth=127"
Flew Lengh=1 485" Slope=0.02807 Te=229 min CN=84 Runofi=228.76¢k 1B.706 af

RunoffArea=175.000 &¢  Runoff Depth=0.55"
Flow Length=4,714' Slope=D.0051 Y Te=2053min CN=70 Runof=16.59 cfy 8220 af

Runoff Area=124.900 a¢ Runo¥ Depth=1.21"
Flow Length=555¢" Siope=0.0022" Tc=242.6 mn CM=83 Runoff=26.73ck 12.585 af

Runoff Area=315200 2¢  Runofl Depth=0.97"
Flow Length=5,622' Slope=00030") Te=M1.5mn CN=79 Runoff=47.88 ¢k 30458 af

Rumoff Area=$8.100 ac  Runoff Depth=1.09"
Flow Length=2,080" Slope=001807 Te=41.2min CH=81 Runof=70.68 ¢k 8.709 af

Runoll Avea=$11.500 2c Runofi Depth=1.15"
Flow Lengde2 381" Slope=0.0130 ¥ Te=523min CH<82 Runofi=T.i9ceh 10659af

Runcfl Area=315.200 ac  Runo¥ Depth=0.92"
Flow Langh=5288" Slopa=0.0053" Tc=1759min CN+78 Runof=6373 ek 24.177 af

Runoff Area~252 360 a¢  Runo® Depth=1.93"
Flow Lengh=4,154' Slope=0.0056" Tc=101.3min CM=80 Runoff=8857 ek 21.651 af

Runoff Area=158400 8¢ Runof! Depth=0.38"
Flow Lengih=3 591" Siope=002007 Texd5.2mn CN=65 Runoff=15.12 cfs 4.962 af

Runof Area=46%.100 ac  Runoff Depth=0.82"
Flow Length=6454' Slope=0.0120" Tc=1455min CNzTé Runofi=9329 ¢k 32.001 af

Future Conditions - Lake Magnor Type It 24-hr 2-YR Rainfz§=2.70"
Prepared by DAS, Cedar Corporation Page 4
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Runo Arga=133700 a¢ Runoff Depth=0.38"
Flow Length=5 467 Slope=0.0172"f Te=1436min CN=65 Runo¥=9.77 ¢k 4.186af

Subcatchment M:

Runoft Area=105.700 a0 Runoff Depth=0.55"
Flow Length=3 627" Slope=0.0193"7 Te=856min CN=70 Runof=18.81 ck 4.881 af

Subcatechment O:

Subcatchmant P: Runcff Area=121.200 a¢  Runofl Depth=0.5%"
Flow Length=3 452" Slope=0.00757 Tc=1284 min CH=71 Runof=17.4% c¢fs 6.002 af

Subcatchment Q: Runof Area=176.800 a¢  Runoff Deph=052"
Flowkength=4,103" Slope=0.0100"" Te=I104.Bmin CN-78 Runof=5291 ch 13561 af

Subcatchment R: Runoff Area=242.600 3¢ Runoff Depth=043"
Fiow Langth=5862 Siope=0.0078"7 Te=208.5min CN=63 Runofi=1281cfs 9674 al

Reach BR: Auvg. Depth=0.74" Max Vel=049 fp3 Infow=7262¢ck §19.733af
n=0.030 L=5615.0° S=0.0004 7 Capacity=622.17 cfs Outfow=55622¢fs 119.731 af

Reach 10R: Avg. Depth=0.24' Max Vel=067 fpr Infow=33.00 cis 34.687 af
n=0.050 L=25100 S=000M T Capaciy=2200.12c¢k Cutfow=32.95 ¢k 84.897 al

Reach t2R: Avg. Depth=06T Max Vel=063 fps Inflow=99.94 cis §3 247 2f
n=0.050 L=35350 S=00008 7 Capaciy=1,117.13 ¢k Outfow=B592 ¢k 63248 al

Reach 13R: Avg. Depth=0.45" Max Vel=1,13 fps Inflow=104.85 cis £5 871 af
w0050 L=1.570.0° S=0.0043 Y Capacity=2,584.96 cfs Outhow=102.54 ck 66871 al

Reach 14}t Avg. Deph=0.30" Max Vel=0.85 fps inBow=56.78 ¢l 30682 af
n=0.050 L=2,2000' S=00M437 Capacity=256T.45 ¢fs Outlow=52.77 cfs 30.682af

Reach 16R; Avg. Depth=0.07 Max Vel=D24 s Infow=1.08 ¢fs 2.845af
n=0.05¢ L=1,1220° S=0.00707 Capacty=3285.84 cfs Outhow=104 ¢k 2.845af

Reach 16R: Avg. Depth=0.24" Max Vel=0.78fps Infow=60.73 cfs 23235 af
n=0.050 L=18100' S=00030°% Capacity=2,166.87 cfs OCutlow=5428 cfs 23235 21

Reach 21R: Avg. Depth=0.91" Max Vel=0.45 fps Infow=92.54 cfs 162774 al
r=0.070 1=1342¢ S=00006'f Capacity=73200cfs Outtow=52.19ck 162772 al

Pond 1P; Peak Elev=1,130 60" Storage=10,269,969 ¢f Infow=1,071.87 cls 258 889 al
#0.07 r 26 0 Culvert Quttow=5.95ofs 178411 af

Pond 4P: Peak Bey=1,195.01" Storage=358,043 ¢f Infow=16.99cls 8220 af

Outhow=0.00 cks 0000 af

Pond 5P: Greley Lake Peak Elev=1,192.56" Storage=379,345 of Infow=70.68 cfs 8.709 of
Cuthow=0.00 cfs 0.000 af

Pond 6P Peak Elev=1,200.1" Storage=55,833 ¢f Infuw=81.74cfs 199733 af
Outflow=T262 ¢l 119733 af




Future Conditions - Lake Magnor Type It 24-hr 2-¥R Rainfalf=2.70"
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Pond TP; Peak Elev=1259.60" Slotage»235,568 cf Infow~f749 cks 6.002 of
Outflow=1.08 cfs 2.845af

Pond 8P; Peak Flev=1,257.03' Blorage=2,148 ¢f Infow=60.75cks 23235 af
Outfow=60.73 ok 23235af

Pond Peak Elev=1208.88" Storage=t 641,990 ¢f Inflow=55563cls 84.897 af
Outhow=33.00 ¢k &4.897 al

Pond 10P: Peak Blev=1 22567 Storage=02691cf low=562.41ck 30951 af
Outbow=55.78 ¢k 30682 af

Pand 11P: Peak Eley=12004T Storage=548405 &f lnfow=1{0,61 ¢k 71.833 af
OutEen=39.94 o5 63247 af

Pond 17P: Marsh Lake Peak Eley=1,101 65" Stotage=814,2833 ¢l Infow=228.76 cls 1B.705 af
Outlow=0.00 ¢ 0.000 af

Pond EXIT: Infow=5.95 e 178.414 af
Primary=585cls 178416 6f

Total Runoff Area = 3,893,300 ac  Runoff Volume = 306.52% af Averzga Runoff Depth = 0.94*
§3.32% Pervious Area u 3838700 as  6,68% impervious Area = 260.600 ac

Future Conditions - Lake Magnor Type 11 24-hr 2-YR Rainfali=2.70"

Prepared by DAS, Cedar Corporation Page &
HydroCAD® 8.00 s/ 001218 © 2008 HydroCAD Sofware Solufions LLC B2212008
Subcatchment A:

Runofl =  31.69¢fs @ 13.59 hrs, Volume= 10.759 af, Deplh= 0.52"

Runofl by SCS TR-20 method, UH=SCS, Time Span= 0.00-999.00 hrs, dt= 0.02 his
Type t 24-br 2-YR Rainfat=2.70"

Area(ac) CN . Description

250400 69
250,400 Penvious Area
To Lenglh  Slops Ve%ocky Capacly Description
(min feet A {cts)
1208 3,253 C.0086 0.45 1ag/CN Method,
Subcatchment A:
| Type Il 24-hr 2-YR
2 Rainfall=2,70"
! Runoff Area=250.400 ac
={ P4 Runoff Volume=10.756% af
0 = Runoff Depth=0.52"
Ie Flow Length=3,259"
" Slope=0,0036 '/
M| Tc=120.9 min
5 CN=69
1
;

o M e e e e i D B L T
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Future Conditlons - Lake Magnor Type i 24-hr 2-YR Rainfafi=2.70"
Prepared by DAS, Cedar Corporation Paga 7
HydroCAD® 8.00 s/n 001218 © 2006 HydroCAD Soltware Soluions LLE 622720068

Subcatchment Af: Lake Magnor
Runoff " M s @ 11.%4 hrs, Volume= 46.807 af, Depth» 2.58"

Runoff by SCS TR-20 method, UH=SC5, Time Span= 0.00-949.00 hrs, di= 0.02 hrs
Type 1l 24:hr 2-YR Rainfait=2.70"

Area(sc) ©N Description
2i1.500 99 ELAKE MAGNOR
247.500 Impendous Area

T& Length Slope Velocky Capacly Description
{mény  (feel) (WA} (Rsec) {cfs}
4.1 4425 17.94

Lake or Reservolr,
Mean Depth= 30.60"

Subcatchment A1: Lake Magnor

a5 Type !l 24-hr 2-YR
e Rainfali=2.70"
e Runcff Area=217,500 ac
- Runoff Volume=46,807 af
=il Runoff Depth=2.68"
<o | Flow Length=4,425'
-
R
preid
s
1%
120

&

['4

Te=4.1 min

CN=93

L s
su\w\sazwmmwmmsg;‘wlome&ulmmmmmm
:

Future Conditiops - Lake Magnor Type it 24-ht 2-YR Rainfaf=2.70"
Prepared by DAS, Cedar Coiporation Page §
HydoCADD B0 £ 001218 & 2006 HydreCAD Software Solutions LLC BI22I2005

Subcatchment B:
Runolf = 104.586chs @ 13.14 hrs, Volume= 24.578 af, Deptha 0.97"

Runoff by SC$ TR-20 method, UH=SCS, Teme Span= 0.00-899.00 tws, K= 0.02 bhrs
Type Il 24-hr 2.¥YR Ramnfali=2.7¢"

Areafat) €N Deseriplion
300300 79
300.380 Pervious Area

Te Length Slopd Veldity Capaci:y Deseriplion
(LD feel) /) _(fsec)
939 3727 L0100 066 Lag/CN Method,

Subcatchment B:

kel
bt 17 Type I 24-hr 2-YR
o Rainfali=2.7¢"
b4 RuncH Area=300.300 ac
L Runoff Volume=24.378 af
i =P Runoff Depth=0.97"
H 1 Flow Length=3,727"
= Slope=0.0100'7
%) T6=93.9 min
» CN=7%
o
It
Y
50 10 0 200 350 X0 30 &0 450 00 550 GO0 B0 200 70 A0 480 500 A0

Tora prowrs)




Future Conditions - Lake Magnor Type §l 24-hr 2-YR Ralinfal=270"

Pm%bg %Assm%oafgamﬁmgocm Sotware LU s
Subsatchment B1: Barbo Lake

Reneff = 181844 @ 1,03 s, Volome= 8275 al, Depth= 2,58

Ruroff by SC5 TR-20 method, UH=SCS, Time Span= 0.00-999.00 hrs, di=0.02 hrs
Typa il 24-hr 2-YR Halafali=2.70"

Area (ac) CH D
42100 9% BARBOLAXE

43.100 Impervious Area

Tc Length Slope Velocity Capacty Desaription

i fee: Ay (#seq) ofs]

27 2010 1269 Lake or Reservolr,

Mean Depthe 5,00
Subcatchment B1: Barbo Lake

Type i 24-hr 2-YR
Rainfall=2,70"

Runoff Area=43.100 ac
Runoff Volume=9,275 af
Runoff Depth=2.58"
Flow Length=2,070'
T¢=2.7 min

CN=89

SETE

Fiow {afs)
AZEEBESREREEEEEEREE
N T P P

T T R T T e
m1m|wmmmmmmmwma&mrmmmmm

Eulure Conditlons - L.ake Magnor Typa il 24-hr 2-YR Rainfali=2.70"

Prepared by DAS, Cedar Coporation Page 10
mwpg@{gg s 1218 2006 HydroGAD Software Sohytions LLG g@mm
Subcatchment C:

Runoff = 3587 clsf@ 1248MNs, Volumes 4,875 8f, Depth= 1,15

Runofl by SCS TR-20 method, UH=SCS, Time Span= 0.00-999.00 tvs, 6i= 0.02 vs.
Fype || 24-hr 2-YR Rainfal=2.70"

Area (ac) CN Description
51,000

51,000 Pervious Area

T Length Slope Velocly Capaclly Descriplion
{min) __ {lesf} (Af) {fsec) fefs)
418 1,188 0.0051 041 1ag/CN Method,

Subcatchment G:

D

SRS

Type Il 24-hr 2.YR
Rainfall=2,70"
Runoff Area=51.000 ac

= g Runoff Volume=4.876 af
Ezip] Runoff Depth=4,15"
i oif Flow Length=1,186"
. Stope=0.0051 T
o Tc=47.8 min
CN=82

; B
% Immm:sams&mcsomss’oswssommmwm
Tieos (rowre]

Time [BOXT)
Future Conditions - Lake Magnor Type N 24-hr 2-¥YR Rainfalf=2.70" Fulure Conditions - Lake Magnor Type it 24-he 2-YR Rainfail=2.70*
Prepared by DAS, Cadar Corporation Paga 11 Prepared by DAS, Cedar Corporabon Paga 12
HydroCADD 8.00 5/ 001218 © 2006 HydoCAD Software Sohuions LEG 612272006 HydroCAD® 8.00 sin 001218 @ 2005 HydroCAD Software Soutions LLC _&2272008

Subcatchment D:
Ronoft = 22878 cfs @ 12.16 hrs, Volume= 18.706 &f, Deplh= 127"

Runofl by SC& TR-20 method, UH=SCS, Time Span= 0.00-849.00 brs, di= £.02 hrs
Type Vi 24-he 2-YR Ranfad=2.70"

Areafac] CN Descrigtion
176.300 84
178.300 Penvious Area

To lenglh  Shps Vekely Capacly Descrdption
{min) __ (feel) (R} {Usec) {cis)
2289 1485 00280 1.08 Lag/CH Method,

Subcatchment D:

Type It 24-hr 2-YR
Ralnfall=270"

Runoff Area=176.300 ac
Runoff Volume=18.706 af
Runoff Depth=1.27"

Flow Length=1,485"
Slope=0,0280"F

Te=22.2 min

CN=84

it SR R Y
50 m1ﬂmmmﬂamm5ﬁwmmrwmwmm

oZ¥EAERIBE

Subcatchment E;
Runoff * = 16.09cls @ 14.84 hrs, Volumes 8220 af, Depths 0.55°

Runoff by SCS TR-20 methed, UH=5CE, Time Span= £.00-999.00 Tws, dt= 0.02 hrs
Type Il 24-hr 2-YR Rainfal=2.70*

Areafac) CN Description

173,000 70
178,000 Pervious Area
Te tength  Slopa Velocly capaciry Description
min] fee M) (fVsed
2053 5T14 0.0059 0.38 Lag/CN Method,
Subcatchment E;
w
M Type Il 24-hr 2.YR
1 Rainfall=2.70"
i Runoff Area=178.000 ac
M Runoff Volume=8.220 af
£ Runoff Depth=0.55"
i E Flow Length=4,714°
4 Slope=0.0051 /'
s Te=205.3 min
i CN=70
2
g B e e

m\éﬂﬁomzéoxoas'aﬁnmwnﬁ,aséos&o)mmwm#m




Future Conditions - Lake Magnnr Typo H 24-hr 2.¥YR Rainfal=2,70*

Prepared by DAS, Cedar Corpora Page 13
HydroGAD® 8,00 s/n 001218 og_o_ggmdmcm Software Selutiens LLC 672212008
Subcatchment F;

Runost = 2513 ¢fs @ 15.91 hrs, Volume= 12,585 af, Depth= 1.217

Runoff by SCS TR-20 methed, UH=SCS, Time Spaa® 0.00-999.00 hrs, di= 0.02 hrs
Type il 24:-hr 2-YR Relnfal=2.70"

Area (s¢) CH__Deseription
24500 83
24300 Pendous Area

Tc Length Skps Velocty Capacty Description
(min) _{leet} (MVR) (Afsec) (cfs)

Future Conditions « Lake Magnor Type I 24-hr 2-YR Rainfak=2.70"

P:epared by DAS, edar Corpora Page 14
HydroCADD 800 s ooma [l mdmcm Software Solutions LLC _E/22r2008
Subcatchment G:

Runcff =  4T.8Befs@ 6.3 tvs, Volume= 3D.458 af, Depth= 0.97"

Runoff by SCS5 TR-20 methed, UH=5CS, Time Span= 0.00-992.00 hys, dt= 0.02 hvs
Type It 24:-b5 2-YR Ranfai=2.70"

Areafec)  CN__Description
375,200 79
375200 Pendous Area

Tc length Slope Velooly Capactly Description
{miny {feet) () {Afsech fcts)

2428 5559 08022 o0 Lag/CN Method, 35 5822 00030 043 tagith Method,
Subcatchment F: Subcatchment G:
0 Frat
P
Type Il 24-hr 2-¥YR o Type i 24-hr 2.¥YR
Rainfali=2.70" Rainfall=2.70"
= Runoff Area=124.900 ac “ Runoff Area=376.200 ac
" Runoff Volume=12.686 af = Runoff Volume=30.468 af
T Runoff Depth=1.21" = Runoff Depth=0.97"
Ew Flow Length=5,559" F=1f Flow Eength=8,822"
i Slope=0.0022'7 2 Siope=0.0030 7
" Tc=242.6 min “ Tc=341.6 min
off CNu=83 » GCHN=79
d
s E
R R B T A N B T
sb1h|wmwmmmtwsmwmw7w1mmwwm usﬂsmcwmmmmmmmmmmm1xmmmm
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Future Conditions - Lake Magnor Type Il 24-br 2-YR Rainfal=2.70" Future Conditlons - Lake Magnor Type If 24-hr 2-YR Rainfalfi=2.70"
Prepared by DAS, Cedar Coporation Page 15 Prepared hy DAS, Cadar Corporation Page 16
HydioGAD® 8.00 sin 001218 € 2006 HydroGAD Software Solufions LLE £/2212008 HyckoCADS 860 s/ 001218 £ 2006 HydroCAD Eolware Solutions LLG 8225005
Subcatchment H: Subcatchment I
Runof =  70.68¢fs @ 12.40 hrs, Volume= 870924 Depth= 5.09" Runoff = 73.18cfs @ $2.54 s, Volume= 10659 af, Depth= 1.15*

Runoff by SCS TR-20 melhod, LIH=8CS, Time Span= 0.00-899.00 hrs, di= 0.02 lus
Type i 24-hr 2-YR Ranfak=2.79"

Area (et} CN _ Description
95100 81
5.100 Penious Area

To Length Slhope Velocly Capacily Destriplion
{min} (feel}  (#M) (R/seq) {cfs)

412 2080 0.MED 084 Lag/CN Method,

Subcatchment H:

Type Il 24-hr 2-¥YR

[ Rainfall=2,70"
5 -:é' Runoff Area=96.100 ac
= ? Runcff Volume=8.709 af
£p Runoff Depth=1.08"
i) Z Flow Length=2,080"
i Slope=0.0180"r
: Te=41.2 min
CN=81

A A A L
éaumiwmzﬁmmmmmﬁfmmmrmmwmm
Thae (horas

Runoff by SCS TR-20 method, UH=SCS, Tims Span= 0.00-939.00 dvs, di= 0.02 hrs
Type Il 24-h¢ 2-¥R Ranfai=2.10"

Arga{ac) N Destription
111.500 82
1141.500 Penvous Area

Te kength  Siopa Vesocﬁy cspacity Destription
(i, () Wiyl

523 2381 0.0130 Ms Lag/GN Method,
Subcatchment I:
» Type It 24-hr 2-YR
[ Rainfali=2.70"
z Runoff Area=111.600 ac
- Runoff Volume=10,658 af
f= Runoff Depth=1.15"
i : Flow Length=2,3814"
fes . Slope=0.0130 "
= Te=52.3 min
= CN=82
(5]
0
: e B L e
50 10 150 208 250 30 WA 40 €0 SO0 B0 BIO 653 10D IS0 BOO 850 SO0 950
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Future Conditions - Lake Magnor Type if 24-hr 2-YR Rainfali=2.70"

Prepared by DAS, Cedar Corporation Page 17
HydroCADD 800 &/ DO1218 © 2006 HydroCAD Softwire Sofuions LLG BI22/2006
Subcatchment J;

Runoffi =  B3Mcls @ 1427 lus, Voumes 24.177 af, Depth= 0.92"

Runoff by SCS$ TR-20 methed, UH=8CS, Tine Spar= 0.00-599.00 hys, dt= 0.02 hs
Type U 24-hr 2-YR Reinfal=2.7¢"

_Aenacy CN _Description

Future Conditions - Lake Magnor Type Il 24-hr 2-YR Rainfaii=2.70"
Prepared by DAS, Cedar Cormporation Page 18
HydroCAD® 800 s 001218 © 2008 HydroCAD Sofiware Selutiens LLG SL2ITI005

Subcatchment K:

Runeff = 88.57cfs @ 13.1B hrs, Volume= 21651 al, Deplh= 1,03°

Runoff by §CS TR-20 method, LFH=SCS, Time Span= 0.00-890.00 hrs, dis 0.02 hrs
Type 1 24-br 2.Y&R Rainfali=2.70"

Area {ad) CH  Destriplion

315200 78 252300 80
315.200 Pervious Area 252.300 Fervious Area
Te Length Slope Velhcdy Capacly Descrption To Length Slope Veiocay capacity Descriplion
mia) (feel ) (Rsec) (cfs) min) __{feel A
1759 5288 0.0053 050 LagiCN Methed, 1013 4,154 0.0008 o.ss Lag/CN Methed,
Subcatchment J: Subcatchment K3
[ .y B &
ol Type Il 24-hr 2-YR Type Il 24-hr 2-¥YR
o Rainfall=2.70" e Rainfali=2.70"
% Runoff Area=3156.200 ac ™ Runoff Area=252.300 ac
= Runoff Volume=24.177 af bk Runoff Volume=21,651 af
g~ Runcff Depth=0.92" H ot Rurnoff Depth=1.03"
i Flow Length=5,288" ta Flow Length=4,154"
k-]
- Stope=0.0053 ' o Slope=0.0096 7
» Te=175.9 min ke Te=101.3 min
)
1 CN=78 e CH=80
b3 1518
s Rl
W sy A A g ; b A A A e e
snwelsammammmtsasw ewe&ormnommmssu sox';atsamzsomasom&mssamssa7m1wmmmm
Troe {rewsn) Tt (i}
Future Conditions « Lake Magner Type 1 24-hr 2-YR Rainfali=2.70" Future Gondilions - Lake Magnor Type It 24-br 2.¥YR Ralnfall=2.70"
Prepared by DAS, Cedar Corporation Page 19 Prepared b)' DAS, Cedar Corporabion Page 20
HydroGADD 8,00 s/n 601218 © 7008 HydroCAD Sofware Boluions LLG B22/2008 HydraCADD 800 s/in 001218 © 2005 HydoGAD Sofware Solufions LLG 62212006
Subeatchment L: Subcatchmant M:
Runofl =  15.42cls @ 13.33brs, Volume= £.552 af, Deplh= 038" Runol =  e320cls@ 13.76hrs, Volumes 32.001 &, Depih= 0.82"

Runof! by SCS TR-20 method, H=5CS5, Tims Span= §.00-929.00 hrs, ¢1= 0.02 hrs
Type H 24-hr 2-YR Rainfaf=2.70"

Areafac) CN Descrption
§66.400 63
158400 Pervdous Area

Tc Lenglh Slops Velocly Cspacly Descriphion
_(mio) (feen (RM) (ses) (ofsh

852 4591 DOz00 063 Lag/CH Method,
Subcatchment L:
0 Rrat
Type Il 24-ir 2-YR
) Rainfall=2.70"
12j Runoff Area=158.400 ac
o Runoff Volume=4.962 af
£ Runoff Depth=0.38"
it Flow Length=3,591"
s Slope=0.0200 1
j‘ Tc=95.2 min
N CN=65
F
T T Ty
sammmzsuam:sommsmssumssarmmmmmm

Thoe (nocas)

Runeff by S¢S TR-20 method, UH=SCS, Time Span= 0.00-999.0¢ hrs, dt= 0.02 hrs
Type H 24-br 2.YR Ranfag=2.79"

Ares(ac) CN Deseription

469.100 76

469.100 Pendous Area

Tc Lenglh  Slope Velocly Capatily Descriplion
(i) (feel)  {fR) (seo) {cts)
1455 6454 0.0120 0.74 Lag/CH Method,

Subcafchment M:

¥ B Rat

Type It 24-hr 2-YR
Rainfali=2.70"

Runoff Area=469.100 a¢
Runoff Volume=32.001 af
Runoff Depth=0.82"
Flow Length=6,454"
Siope=0.0120 1
Te=145.6 min

CN=76

e A A
£ |én1§ameasasmzsnmc‘§:"sgmﬁ?mmmmmmmm
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Future Conditions - Lake Magnor Type it 24-hr 2-YR Ralnfall=2.70"
P;apamd by DAS, Gedar Corporati Page 2t
Hyd:oCADD 8,00 s/ 001218 OZWSNyaOCADSOﬂWESMomLLC BIZ22006

Subcatchment N:
Runoff = 977 @ 14.18 hrs, Volume= 4.185af, Dapih= D.38"

Runoff by SC5 TR-20 methed, UH=SCS, Time Span= 0.00-959.00 hrs, &= 0.02 tvs
Type H 24-hr 2-YR Rainfa§=2.70"

Arez{st) CN _Descriplion

133,700 65
133.7¢0 Penvious Area
Te Length  Siope Vslocﬂy Capacﬁy Deseriplion
min)  (eel) (A (Uses)
1438 5467 00172 063 LaniCN Hiethod,
Subtatchment N:
11 Ruret
) Type [l 24-hr 2-YR
Rainfall=2.70"
i Runoff Area=133.700 ac
T Runocff Velume=4,188 af
£ Runoff Depth=0.38"
L Flow Length=5,467'
M- Slope=0.0172"1
3 Te=143.6 min
21 CN=65
B O o e i
m1m|wmmm:ﬁommmﬁomsﬁom1ﬂmmmm

Future Conditlons - Lake Magnor Type It 24-hr 2-YR Ralnfal=2.70"

Prepared by DAS, Cedar Corpocation Page 22
HydreCAD® 8,00 =i 001218 8 2006 HydroCAD Sofware Selyfions LLC Br2272006
Subcatchment O;

Runoff = 188 cfs @ 13.05hrs, Volume= 4,881 &f, Depth= 0.55°

Runolf by SCS TR-20 method, UH=SCS, Time Span= 0.00-999.00 hrs, d= 0.02 hrs
Type Nl 28-hr 2.YR Ralnfab=2.70"

Areafas) CN Descripion
105700 70
105.700 Penous Area

To Length Siope Vemy cspaaay Description
min fael (A

856 3827 0.0193 075 Lag/CN Method,

Subcatchment O;

O Rrot

Type i 24-hr 2-YR
Ralnfall=2,7¢"

Runoff Area=105.700 ac
Runoff Volume=4,881 af
Runoff Depth=0.55"
Fiow Length=3,627
Slope=0.0193 7
Tc=85.6 min

CN=70

{’Z/////’///ﬁ?/’ A e L e i
% |ooasomzsow:s'omtscmssamesommmmmm
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Future Conditions - Lake Magnor Typo Il 24-hr 2-YR Rainfali=2.70" Future Conditions - Lake Magnor Type il 24-hr 2-YR Rainfal=2.76"
Prepated by DAS, Cedar Corporation Page 23 Prepared by DAS, Cedar Corporation Page 24
HytroCAD® 8,00 sh 001218 & 2008 HydroCAD Software Sofutions ELG Bl22/2005 HydroCAD® 8,00 s/n 001218 © 2006 HydroCAD Software Sefutions LLG BRIZ00E

Subcatchment P:
Runoif = 1749 ¢i5 @ 1369 hrs, Volume= 6.002 af, Deplh= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-999.00 hrs, di= 8.02 hrs
Type 1 24-hs 2-YR Ranfal=2.70"

Area{sty ©CN Descrplion
124.200 71
121.200 Pervious Area

Te Length Slope Velochy Capacty Descripbion
(miny __ (feel) (8] {fifsec) [(583]
1284 3,452 0.0075 045 Lag/CH Method,

Subcatchment P:

Type 1l 24-hr 2.YR
Ralnfall=2.70"

Runoff Area=124.200 ac
Runoff Volume=6.002 af
Runoff Depth=0.59"
Flow Length=3,452
Slope=0.0075'7
Te=128.4 min

CN=T1

o B
) ‘wlmmmmmm?gusfomgmmmmmmmm

Subcatchment Q:
Runoff = 5281 cfs@ 13.35 hes, Volumes 13.561 af, Dapth= 0.82"

Runoff by SCS FR-20 melhod, UH=SCS, Time Span= 0.00-595.00 Ivs, dt= 0.02 hrs
Type Il 24-hr 2-¥R RanfaB=270"

Areafac) CH Deseriplion

176.800 78
176,800 Penious Area
T¢ Length Slope Veloclly Capacity Descriplion
(i Uze) (MR (Aisec) (cfs)
1045 4105 00100 065 Lag/CH Method,
Subcatchment &
0 Foot
- Type It 24-hr 2-YR
- Ratnfali=2,70"
" Runoff Area=176.800 ac
. Runoff Volume=13.561 af
) - Runcff Depth=0,92"
i, Flow Length=4,106"
Sfope=0.0100""
il Te=104.6 min
* CN=78
0w
5
R e sy
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Future Conditions - Lake Magnor Type il 24-hr 2-YR Rainfali=2.70"

Prepared by DAS, Cedar Corporatio Page 25
HydroCAD® 8,00 in 005218 ommmSoMemuc 812272006
Subcatchment R:

Runofl = 1863 ¢fs @ 1505 hrs, Volumes 0,674 af, Depln= 0.48"

Runefl by SCS TR-2) method, UH=SCS, Time Span= 0.00-$92.00 ks, di* 0.02 hrs
Type 1l 24-hr 2-YR Reinfz¥=2.70"

Area(aty CN Description
242600 68

242,600 Peivious Arez

Tc Length Siopa Velocly Capaciy Description
(min}  (feel) (2) {Mseq) (efs)
2085 5852 00078 247 Lag/CN Method,

Subcatchment R:

Future Conditions - Lake Magnor Typa i 24-hr 2-YR Rainfali=2.70"

Prapared by DAS, Cedar Corporation Page 26
HydroCAD® 8.00 s/ 001218 © 2006 HydroCAD Software Sekifions LG 67221006
Reach 8R:

[79] Waming: Subvnerged Pond 6P Primary device # £ INLET by 0.54'

Inflow Area = 2.086.500 a¢, Infiow Depth= 08%  for 2-YR event
Infow = T2682¢cfs5 @ 15.18 s, Velumes 119.733 of
Cuttiow = s822cts @ 19.76 hs, Volumes 118,731 af, Atten= 23%, Lag= 275.% mn

Routing by Slor-Ind+Trans melhod, Time Span= 0.60-99.00 hrs, dt= D.02 krs
Max. Velocity= 0.49 fps, 4. Travel Time= 182.7 min
Avy. Velotity = 0,08 fps, Avg. Travel Tine= 1,235.5 min

Peak Storage= 650,006 ¢f @ 8.55 s, Average Depth at Peak Siorsge= 0.74'
Bank-Full Depih= 3.00°, Gapacity ! Bank-Fuli= 622.17 ¢fs

150.00" x 3.00° deep channel, n= 0.050
Sida Slope Z-vatue= 1007 TopV\hdth= 210,00
Length= 5,615.0¢ Slope= 0.0004 Y/

Tniet lewerte 1,195.90° Outlat Inverl= §,194.50°
Type || 24-hr 2.¥YR
Rainfall=2.70"
5 Runoff Area=242.600 ac
_n Runoff Volume=9.674 af
£ Runoff Depth=0.48" Reach 8R;
& Flow Length=5,862"
: Slope=0.0078 ' " Trier
- B Detow
5 T¢=208.5 min » Inflow Area=2,086.500 ac
P CN=68 - Avg. Depth=0.74"
3] ; Max Vel=0.49 fps
N/ R T A e I n=0.060
mmlwmmwaﬁt}ﬁ%ﬂ%ﬂﬁ?ﬁ@m?mrwmmmm Es’a L=551SU'
x - ,618.
;= 5=0.0004 T
£ 35 ==
- Capacity=622.17 cfs
Future Conditions - Lake Magnor Type It 24-hr 2-YR Rainfall=2.70" Future Conditions - Lake Magnor Type 11 24-hr 2-YR Rainfali=2.70"
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Reach 10R: Reach 12R:
Infiow Area = £.650.800 a¢. Infiow Depth= 061" for 2.YR evenl 181} Waming: Exceeded Pond 11P by 2.00° @ 0.00 hrs
Infow = 3300¢fs @ 26.34 hrs, Volumes B4.897 a1
Quifiow = 3286 cls @ 28.12 hrs, Volume= B4.807 &f, Allen= 0%, Lag= 106.0 min Infiow Area =  1,407.500 ac, Inflow Depth= 054" for 2-YR event

Rowling by Stor-Ind#Trans methed, Thne Span= 0.00-999.00 hs, él= 0.02 hrs
Max. Velocity= 0.67 fps, Min. Fravel Time= 62.3 min
Avg. Velocly = 0.13 fps, Avg. Travel Time= 225.7 min

Peak Storages 123,208 of @ 27.04 brs, Aversge Deplh al Peak Storage= 0.24'
Bank-Full Depth=3.00", Capacity at Bank-Fufis 2,289, 2 cfs

200.00" x 3.00° degp channel, n=0.050

Side Slope Z-value= 10.0'/ Top Width= 260.00°
Length= 2,510.8' Slope= 0.0034 ¥

Intel [nvert= 1,205.60°, Oulletinvers 1,197.20"

Reach 10R:

3

sa Inflow Area=1,659.800 ac

ot Avg. Depth=0.24'

ot Max Vel=0.67 fps

I n=0.050
22| L=2,610.0°
En

1 5=0.0034 "7

» Capacity=2,299.12 cfs

-

.

&£

¥ i

o

soro'uisazwzsoaou'mmﬁosms&?amsso)mwsammmssa

Infiow = 2594 cls @ 1663 hrs, Volume= 63.247 of
Outflow = 86.92 ¢l @ 19.55 hrs, Volumes 63.245 al, Atien= 13%, Lag=175.0 min

Routing by Slor-{nd+Trans method, Time Spar= 0.00-999.00 hrs, dét= 0.02 hrs.
Max. Velocdy= 0.63 fps, Min. Travel Time= 94.6 min
Avg. Velotity = 0.09 fps, Avg. Traved Time= 689.3 min

Peak Sloraga= 493,627 of @ 17.97 Wws, Average Deplh &t Peak Storage= 06T
Bank-Full Depth= 3.00°, Capatity al Bank-Fui= 1,117.13 ofs

200.00° x 3.00' deep channel, n=0.050

Side Slopa Z-value= 10.07 Top Width= 260 00
Length= 3,585.0° Slope= £.0008

infet Invert= §,209.00°, Cullzl lnven= §,206.10°

Reach 12R:

1

bt Inflow Area=1,407.500 ac

_ Avg. Depth=0867'

& Max Vel=0.63 Ips

s n=0.050
: o4 1.=3,585.0'
1 $=0.0008 1
£ Capacity=1,417.13 ¢fs

b

3

el

g

15
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Reach 13R:

[6) Hink: Submerged 4% of Reach 14R botiom

inflow Area= 1,249,100 ag, Inflow Depth= 0.64" for 2-YR ewvent
inflow = 104.80 tfs @ 14.05 hrs, Volume= 66.871 af
Oulliow = W254cfs @ 14.69 hrs, Volume= B4.871 al, Allen= 2%, Lag= 35.4 min

Routing by StorInd+Trans method, Time $pans 0,00-649.00 hrs, di= 0.02 hrs
Max Velocity= 1,13 Ips, Min. Travel Time= 23.3 min
Avg. Veloclty = 0.20 fps, Avg. Travel Time= 131.4 min

Peak Storage= 143,084 of @ 14.30 hrs, Average Deplh at Peak Storage= 0.45°
Benk-Full Depth= 3.00', Capaciy st Bank-Ful= 2,584.96 cfs

200,00 x 3.00° deep channel n= 0.050

Side Slape Z-valug= 10,0 Top Width= 260.00'
Length=1,570.0' Siope= 0.0043 7

Inied lreest= 1,214.00°, Oullet Imvert= 1,207.20°

Future Condillons - Lake Magnor Type It 24-hr 2-YR Rainfak=2.70*
Propared by DAS, Cedar ation Page 30

Corpo
HydroCADD 8.00 sin 9012480 2008 HydreCAD Software Soluions LLC BI222006
Reach 14R:

{81] Waming: Exceeded Pond 0P by 0.66' @ 0.00 hes

Infiow Area = 646300 a¢, Inflow Depth= D.5T" for 2-YR event
Inflow = 55,78 ch @ 14.80hys, Volumes 30,682 af
Ontfiewr = 5277 s @ 16,19 bys, Volume= 30682 af, Aften= 7%, Lag= 78.4 min

Routing by Stor-Ind+Trens melhod, Time Span= 0.00-999.00 hrs, di= 0.02 hrs
Max Velocky= 0.86 fps, M. Travel Time= 42 .4 min
Avy. Velocity = 0.19 fps, Avg. Travel Time= 189,1 min

Peak Storage= 134,384 ¢f @ 15.48 hrs, Aversge Depth st Peak Slorage= 0,30°
Bank-Full Depth= 3.00', Capacity at Bank-Ful= 2,567.45 cfs

20000 x 3.00' deep channel, n= 0,050

Sida Slopa Z-value= 100 Top Widlh= 260.00
Length=2,200.0' Slops= 0.0043 7

inlet tavert= 1,223,507, Oullet Inyert= 121410

Reach f3R: Reach 14R:
B R
4
: Inflow Area=1,249.100 ac “1A Inflow Area=646.300 ac
» Avy. Deplh=0.45' : Avg. Depth=0.30"
® Max Vel=1.13 fps Max Vel=0.88 fps
& n=0.050 ° =
% L=1 670.0 © n=0.050
Tk 121,670 g L=2,200.0"
£ S$=0.0043 1 by S=0.0043 1
L Capacity=2,584.96 cfs i ol
= e = Gapacity=2,567.45 cfs
b E)
30
el
2]
15
Ri<
N Z
s 1&:|§cz&nzscamasoaléosiossnmwrmm
Tiza {honas)
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Reach 15R: Reach 16R:
Infiow Area= 121200 ac, inflow Depth > 0.28" for 2.YR event [79] Waming: Submerged Pond 8P Primary device # 1 INLET by 2 34'
Inflow = 1.08 cfs 25.73 hrs, Volume= 2545 3!
Outfiow = 1.04cfls @ 2821 hrs, Volume= 2.545 3!, Atten= 4%, Lag= 148.4 min Infiow Area = 418.400 ag, Inflow Depth = 0.66" for 2-YR event
Ind = §0.73 s @ 135.40tws. Volume= 25235 af
Rouling by Stor-Ind+Trans melhod, Time Span= 0.00-599.00 hrs, di= 0.02 hrs Ouifiow = 5429 chs @ 14.45tws, Volurnes 23235 af, AHlen= 11%, Lag=63.4 min

Max. Velocity= 0.25 fps, Min. Traved Time= 77.7 min
Avy. Velocity = 0.24 fps, Avg. Travel Time=77.7 min

Peszk Slorage= §,834 of @ 26.91 hrs, Average Depth at Peak Storage= 0.02°
Bank-Full Depth= 3.00°, Capacdy at Bank-Fuk=3,205.84 ¢fs

20000 x 3.00 deep thannal, nx* 0.650

Side Shope 2-value= 10.07 Top Width= 250.00°
Lenglh=1,122.0' Slope= 0.0070 7

infel Inved= 1,258.00°, Oullel tvert= 125010

Reach 15R:

Inflow Area=121.200 ac

s Avg, Depth=0.02"
Max Vel=0.24 fps
n=0.050

L=1,122.6"

$=0.0070 1
Capaclty=3,295.84 cfs

Plow [che}

e A e B
% 1éo1wzéozsosm§u$m%%ﬁ?méurhmma§omm
"

Reuting by Stor-ind +Trans melhed, Time Span= 0.00-999.00 hws, di=0.02 hrs
Max. Velocly= 0.79 ps, Min. Travel Time= 34.0 min
Ave. Velocily = 026 fps, Avg. Travel Time= 164.8 min

Peak Storage= 110,877 o«f @ 13.89 hus, Average Depth ai Peak Storsge= 0.34'
Bank-Full Deplh+ 2.00°, Capacfly al Bank-Ful= 2,165 87

200.00" x 3.60' deep channel, n= 0.050

Side Slope Z-value= 10.0"/ Top Width= 260.00
Lengthe 1,8610.0° Slope= 10,0030

Intet Inver= 1,255.00°, Outiet Inven= 1.250.1%

Reach 16R:
- Inflow Area=419.400 ac
Avg. Depth=0.34"
@ Max Vel=0.79 fps
s n=0.050
g: L=1,610.0'
i, §=0.0030 "1
% Capacity=2,166.87 cfs
el
15
&
° Soxmammmmmm(ﬁmmmm1mrn'mmmm
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Reach 21R: Pond 1P;

[61] Hint: Submemged 59% of Reach 8R boliom tnflow Area = 3,626.800 ac, Inflow Depth= 0.86" for 2-YR evant
infiow = 107687cks @ 11.94 hvs, Volume= 258 868 af
Infiow Area & 2,764.600 ac, Infiow Depth = 071" for 2-YR even! Outfisy = 5.85¢fs @ 63.09 hrs, Voumes 118.414 af, Aflens 89%. Lag= 3,122.9 min
Infiow = 2sios @ 1922 s, Voume= 162.774 af Prmary = 595ck @ 63.89hrs, Volumes 178411 al
Quifiow = 62.18cfs @ 2049 hrs, Volumes 162.773 af, Aien= 0%, Lag= 6.6 min
Routing by Stor-Ind method, Time Span= 0.00-999.00 frs, &= 0.02 hrs
Routing by Stor-Ind¥ Trans method, Time Span= 0.60-999.00 hrs, d6t= 0.02 tws Peak Ekev= 1,100.60' @ 63.99 hys  Surf.Area= 17,376,399 5f  Slorage= 10,269,959 of
Max. Valocity= 0.46 fps, Win, Travel Time= 48,4 min
Avg. VelocRy = 0,07 fps, Avp. Travel Time= 344.0 min Plug-Fiow detention lime= 18,150.2 min calculaled for 178.411 af (§9% of Infiow)

Center-of-Mass del time= 18,575.8 min { 20,2032 - 1,626.4)

Peak Slorages 287,530 of @ 1069 hrs, Averege Depth 8t Peak Siorage= 0.91"

Bank-Full Deplh= 3.00°, CapacRy &t Bank-Ful= 732.00 ¢fs Volume Inverd ___Avad Slorage St 2 De
# 4160060 35202018 of Lake Maanor (F ic)Lisled betow =)
200.00° x 3.00° deep channel, ne 0.070 Slqu&h weedy reaches wipaots #2  1,180000 24,221,808 ¢f Barbo Lake (Prismatic)Listed below (Rewc)
Side Siope si ;‘%{ue- 2007 Top \?ch- 320.00 &3 §15000° 19504008 ¢f Mud Lake (Prismaticiilsted below (Recslc)
Length= 1, Slope= 0.0008 4 83,018,913 cf Tolal Avaiable Storege
Intet Inveri= 1,195.00°, Qutlel Inverl= 1,194.20' 213 TG
Elevation SurlArea Joc.Slore Cum.Slore
feed ) cuble-fee cubic-foef
1.180.00 9,474,713 0 []
1,102.00 9,822,178 18,206,891 19,295,591
1,184.00 10,173,849 19,996,027 39,202,018
Elavation Surl.Area Inc.Slore Cum Slore
feel (cubfc-feel bic-fee
Reach 21R: 1,190.00 3,912,341 [ o
1,195.00 5778418 24,221,698 24,725,898
Etevation Surf.Area Inc. Stove Ccum.Store
i Inflow Area=2,764.600 ac : 1;;;; T5er 5;15 mb“"eeo ”‘m’ﬁe‘u
- Avg. Depth=0.91' 1,185.00 4214004 1,504,095 19,504,098
[} 22|
b Max Vel=0.46 fps Devics,_Routing Javert_ Outist Devices
I n=0.070 ¥ Prmary 119000 80.0% x 20.0° long Culvert X 2.00
. L=1,342.0' CMP, projecting. no headwall, Ke= 0,900
£ s 8= ’ Oullet Inverl= 1,188,7¢' S=0.01507 Ce= 0.900
ie =0.0006 7 p= 0.025 Corrugated metal
© Capacity=732,00 ¢fs
£ Primary GutFlow Wax=594 cfs@ 63.99 hrs HW=1,180.60° (Free Dischamge)
) Tf=Cuivert (Bamel Controls 5.94 cfs @ 2.76 1p5)
kel
)
1%
i)
5
il

i %
50 160‘502002503@&400‘505“550500650?&1950550'009&

Tt hosmr)
Future Conditions - Lake Magnor Type if 24-hr 2-YR Reinfali=2.76" Future Conditions - Lake Magnur Type #l 24-hr 2-YR Rainfali=2.70"
Prepared by DAS, Cedar Comporation Page 35 Prepared by DAS, Cedar Corporaton Page 36
HydroCADS & £0 sin 0031218 @ 2006 HydroCAD Seftware Soluticns kLG E22720068 HydroGADE 860 g/n 001218 & 2006 HydreCAD Software Soutions LLC GI22006
Pond 1P: Pond 4P:
Inflow Area=  178.000 ac, Inflow Depth = ©.455" for 2-YR even!
1200 Infiow = §6.99cis @ 1484 hrs, Volume= 8.220 af
i Outfion = Q.00 s 0.00 hrs, Volume= 0.000 al, Atlen= 100%, = 0.0 mir
i Inflow Area=3,626,900 ac e L2g= 0.0 min
1050 4 I - =
o ; Peak Elev=1,150.60° Routing by Stor-Ind methed, Time Span= 0.00-999.00 hrs, t1= 0.02 hys
' Peak Elev=1,195.01' @ 35.60 brs  Surffirea= 4,103,828 sf Storage= 355,043 ¢f
o Storage=10,269,969 cf sak B @ 35600 SurlArea st Storag
" " ' Piug-Flow detention time= (nol calcutaled; intial sorage extedes outhon)
o 50.0" x 20.0 Culvert Center-of-Mass det. lrme= (nel calelaled: no oUiow)
- T
e Vowme __tnved  AvalStorsge Storage Description
i ® #1 119450  2,879,843¢f Custom Stage Data {Prismatic) isted below (Recalc)
P E'evation Surf Arsa tne.Slore Cum.Store
Py {feel} {sq-f) {cuble-feel) {euble-feet)
foy 1,19550 278,331 0 [
E= 1,195.00 1,161,921 345313 5113
:asg 1,197.00 1,432,609 2534530 2870843
5
iy Pond 4P
135
4 =)
. Inflow Area=178.000 ac
15 Peak Elev=1,195.01"
it}
u Storage=358,043 cf

Flew isfe)

Tuea (rours)
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HydreCAD® 8.00 4 601218 Gmmm&ﬂwawm ue £AI006
Pond 5P: Greley Lake

Inflowr Area = 95100 8¢, Infiow Depth= 1.09° for 2.YR evenl

tnfiow = TO.6Bcfis @ 12.40 hrs, Volume= 8,705 af

Cutfior = 0.00cis & 0.00 hrs, Volumes 0.000 af, Aflen= 100%, Lag=0.0min

Primary = 0D0cfs @ 0.00 brs, Volume= 0.000 af

Reurting by Stor-Ind method, Tane Span= 0.00-999.00 s, dt= 0.02 tws
Peak Elev= 1,192.56' @ 26,38 lvs  Surf Areas B77.872 s Storages 378,345 of

Piug-Fira detention time= (nol calculated; intial storage excedes oulficw)
Center-of-Mass del. ime= (a0t caladated: no owfiow)

Volume Invert  Awvall Storage  Storage Descriplion
F31 1,192.0¢' 6,458,351 cf Custom Stage Data {Prismatic]isied below (Recalc)
Flavation SuifArea Inc.Slore Cum.Slore
fae cubic-feel cublic-fee!
149200 666,389 0 []
1,164.60 707,054 1,373,453 §.373.453
1,166.60 748,224 1,455,278 2,828,731
1,188.00 789,137 1,537,989 4,365 692
1.200.60 1,301,832 2,091,669 6,458 381
Device Routing Inveri Cutlet Devices
#  Prmary 118300 20.0°'long x 20.0° breadth Broad-Crested Rectangular Yelr
Head (feef) 0.20 0.40 0.60 0.80 1.00 1,20 1.60

Coel. (Engish) 288 2.70 2.70 264 263 26‘ 264 263

Primary OutFlow Max=0.00 ofs @ 0.00 his HW=1,192.00 (Free Dischame)
1=Broad-Crested Rectangular Weir { Controts 0.00 cfs)

Futu

Prepared by DAS, Cedar Corporation
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Pond 5P: Greley Lake

Inflow Area=96.100 ac
Peak Elev=1,192.56'
Storage=379,345 cf

050 ip 108 xo 34 200 350 400 40 SOV Mo &0 G0 MO Ti0 800 250 S0 w0
Tiza (hows)
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Pond 6P:

[61} Hint: Submerged 24% of Reach 10R bottom

Infiow Area = 2,086.500 a¢, Infiow Depth = 089" for 2-YR event

Inflow = 81.74 ¢fs @ 12.60 hrs, Volume= 118,733 af

Quifiow = 7262cis @@ 15.18 hrs, Volumes 119.733 al, Aften= 11%, Lag= 154.5 min
Primary = T262ci5 @ 15.18 his, Volume= 119.733 af

Routing by Stof-nd method, Time Span= 0.00-849.00 hrs, di= 0.02 hrs
Peak Eieys 1,200.1 @ 15.18 his Surf Area= 515,268 s Storages 51,833 of

Plug-Fiow detention time= 3.9 min calcutated for 159.72% af (100% of nfiow)
Center-of-Mass det. time= 3.9 min {1,814.3 - 1,810.4)

Volume Invert  Avail.Slorage  Storage Description

# 1.200.00 5,385 561 «f Custem Stage Data (PrismaticListed below (Recalkc)}
Erevation SurtArea Inc.Store Cum.Stors
{fee) (s3-#t) [wbxofeel) [cubic-feet)
1,200.00 404,702 [}
1,201.00 1,385,892 895, 29]' 895 257
1,203.00 3105372 4,401.284 5385551
Device Routing lnvet  Outlet Devicss
#1  Pdmary 1,197,507 48.0° x 20.0° bong Culvert X 200
CMP, projecling, no htadwal, Ke=0.600
Outiet lnvert= 1,197.00 5=4.0050" Co=0.900
n=0.025 conugaied metal
#2  Pamary 1,202,000 20.0' feng % 20,07 breadth Broad-Crested Rectangular Weir

Head (feel) 020 D.40 0.60 0.80 1,00 1.20 1.40 .60
Coef. [Engish) 268 2.70 270 264 263 264 2,64 263

rimary QutFlow Max=72.62 ¢fs b 15,18 hws HW=1,200.11' (Free Dischange)
Cutvert (Bamel Controls 72.62 ofs @ 4.96 fps)
=Broad-Crested Rectangular ¥ieir( Controls 0.00 cfs)

Future Conditions - Lake Magnor

Prepared by DAS, Cedar Corporation
HydroCADR® 800 & 001218 € 2005 HydroCAD Software Solutons LLC

Flow [afa}

Type Il 24-hr 2-YR Rainfaf=2.70"

Page 40

Pond &P:

0

: inflow Area=2,086.500 ac
Peak Elev=1,200.11’

g Storage=51,833 cf

&0

55
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Pand TP: Pond 7P;
inflow Area = 121200 a¢, InfowDepth= 059" for 2-YR event
Inflow = 1749cis @ 13.69hrs, Volumex B.002 al A
Oafiow = 108 cis @ 2573 hrs, Volume= 2.845 af, Atlen=94%, Lag=722.4 min 13 3 ae
Frimary = 108cfs @ 2572 s, Volume= 2845 af w b Inflow Area=121,200 ac
- = .
Routing by Stor-Ind method, Time Span= 0.00-959.60 hes, di= 6.02 hrs x Peak Elev=1,256.60
Peak Elev= 1,259.60 @ 25.73 hws  Surf Aseas 179,568 sf Stornge= 235,565 of P Storage=235,568 cf
Plug-Flow delention tme= 4,145.3 min caiculated for 2.845 af (47% of infiow) ol B
Center-ofMass del. tme= 3,970.4 min ( £.075.1 - 995.7) g
)
Volums Mvert  Avad Stoage De i E .
# o 1,758.00° 505541 of Custom Stage Data {Prismaticlisled detow [Recale) :
Elevation Syt Arga Jnc.Store Cum.Store &
(feely _{sg-®) foublefeel) (cublofeel W
1,258.00 114,084 [] 0 3
1,260,00 195715 309,796 809,798 2
1,2681.00 185,715 195,715 505,511 5 Z
Gusammmmammmtw mmmtmlwwmwsﬁo

Device Routing taved  Outiet Devichs Yona gresieey
# Primary 1,259.000 24.0™ x20.0' leng Culvert CMP, projetting, no headwal, Ke=0.900
Outlel Iaverds 1,258.9¢ 5200050 Ce= 0.500
= ¢.025 Comugaled metal
#2  Primary 126000 20.0"tong x 200" breadth Broad-Crested Rectanguiar Weir
Head (feef) 0.20 0.40 068 0.80 100 1.20 1.40 1.60
Coef. (Engish) 2.68 270 270 2.64 2.63 264 264 263

=Culvert (Bame! Conirols 1.07 cls @ 2.01 fps)

Eﬂ;ﬂﬂy OutFlow Max=1.07 ¢fs @ 25.73 s HW=1,250.60' (Free Discharge)
=Broad-Crested Rectangutar Welr ( Conlrots 0.00 ¢fs)

Future Conditlons - Lake Magnor Yype i 24-hr 2.¥YR Rainlsf#=2.70" Future Conditions - Lake Magnor Type N 24-hr 2.¥YR Ralnfalt=2.70"
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Pond 8P; Pond 8P:

Infow Areas 410400 ac, inflow Depth= 066" for YR evenl —
infiow = 6075 ¢fs @ §3.35 his, Volume= 232358l éﬂ B o
Gulfiow =  B073¢fs @ 1340 hrs, Volume= 23235 af, Atlea= 0%, Lag= 08 min B prmary
Pimary =  6073cis@ 1340 hs, Volumes 23235 8 Inflow Area=419.400 ac

1 —— ’
Routing by Stor-ind methed, Time Span= 0,00-999.00 hrs, di= 0.02 1S = Peak Elev=1,257.03
Peak Eley= 1,257.03'@ 13.40 hrs  Surf Areax 79,0251 Storage= 2,148 of = Storage=2,148 cf

Plug-Flow detention time= 0.6 min calculaled for 23.235 af (100% of mow)
Center-01-Mass det. tme= 0.6 min ( 1,004.6 - 1,004.0)

Volume Inverk  AvaliStorage Slorage Des
#1 1,257.00° 3038942 ¢! Cuslom Stage Data (Prismatic)Lisled below (Recaic)
Elevation Surf Area Inc.Store Cum.Store
(feel) (sa-fi) (eubic-feey) feudic-feet)
1,267.00 58,271 0 D
1,260.00 1,174,614 1.8564.328 4,864,328
$,261.00 114614 1,174.614 3,038,042
Device Rouling invert  Ogtiel Devices

#1 Primary 1,25300° 72,0 x 20.0°fong Culvert CMP, projecting, no headwal, Ke= 0.900 )
Oatlet Invert= 1,252.90° S=00050" Ce= 0.900 i
n=0.025 Corugated metal H
#2  Primary 12680007 200 long x 20.0° breadth Broad-Crested Rectangular Weir i
Head {{ee) 0.20 0.4D 060 0.80 1.06 1.20 1,40 §.60
Coef, (Enghish) 2.68 270 2.70 2.64 263 264 2.64 263

Primary Outklow Max=82.91 cfs ) 13.40 hrs HW=1257.03" TW=1,258.00' (Foeed TW Elev= 1,255 00}
feCulvert [Bamel Gontrols 82.91 cfs @ 5.1 fos) :
2=Broad-Cresied Rectangular Weir ( Controls 0.00 ¢fs) |




o
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Pond 9P: Pond 9F:

{83] Hink: Submerged 95% of Reach 2R botlom
B oion
InfowArea s 1,659.800 ac, Inflow Depths 0617 for 2.YR avenl 13 & Fri-

nfiow =  9553cls @ 10.48 hrs, Volume= 84.607 af 100 inflow Area=1,659.800 ac
Oullow = 3300chs@ 26.36 his, Volume= £4.807 of, Aflens 65%, Lag= 412.9 min o1 = 8
= N0k @ 26361vs, Volmes  B4BOT Al o B Paak Elev=1,208.88
o Storage=1,641,990 cf
Routing by Stor-ind method, Time Span= 0.00-29%.00 tws, dt= 0.02 hrs

Peak Elev= 1,208.80° @ 26.35 hrs SurfArea= 231266581 Storeges 1,641,090 of

Plug-Flow delention time= 558.4 min calcutated for B4 897 af (106% of infow)
Center-of-Mass del. fime= 558,3 min ( 2,016.6 - 1,458.3)

Flow [ata)

Voheme Jvent Avad Sl St on
# 1,208.00  16,083858 ot custnm Siage Data (PrismaticLIsted below (Recak)

Elavation SurfArea tne.Store Cum.Store

—{teeD) (sq-11) {cublc-feel) (cublc-fee)
1,208.00 1,511,294 0 [ Z
£210.00 3,455,564 4,855,858 4,855,653 ¥ e Z 2
1,212.04 3,860,768 1,335,332 12,203,190 % e o e o a8 40 *g;f; o %o 120 T b0 S0 v 00
1,213.00 3,880,768 38ED,768 16,083,958

Device Routing Envert OQullet Davices
#1 Primary 1,205.00" 48,07 x 25.0° long Culvert CMP, projecting, no headwall, Ke= (.900
Ouilet tnverl= 1,205.90' S=0.0040" Cc= 0.900
= 0.025 Comugated metal
#2  Primary 1,262.00" 200" long x 20.0" breadth Broad-Crasted Reelangularwﬂr
Head (feel) 0.20 0.40 0,60 0.80 .00 1.20 1.40 1
Coefl. (Enghish) 2.68 2.70 2.70 2.64 2.63 2.64 264 263

&5
&
5
501
45
L)
38
kg
25
&
5
»
5
°

A=Culvert (Barel Controts 33,00 cfs € 4,76 fps)

Emary OutFlow Max=33.00 cfs @ 26.26 ys HW=1,208.85" TW=1,207.00 (Fixed TW Elev=1,207.00)
-2=Broad-Lrested Rectangular Welr{ Controls 0.00 ¢ls)

Future Conditions - Lake Magnor Type il 24-hr 2-YR Rainfal=2.70" Future Conditions - Lake Magnor Type Hl 24-hr 2-YR Rainfali=2.70"
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Pond 10P: Pond 10P:

Inflow Area = E468.300 ac, infiow Depth= Q57" for 2.YR evenl
6243 cls @ 14.38 hrs, Volume= 30.961 af 5%
5578 ¢cts @ 1489 hrs, Volume= 30,682 af, Aften= 9%, Lag= 30.2 min uil
Inflow Area=646.300 ac

Peak Elev=1,225.67
Storage=99,691 ¢f

In
Outflow
Primary

S6.78 ¢fs @ 14.89 hus, Volume= 30682 af

Routing by Stor-ind method, Time Span= 0.00-899.00 hrs, di= 0.02 hrs
Peak Elev= 1,225.67 @ 14.8% hrs SurlArea= 53,250 s Sterage= 59,691 cf

Plig-Flow detention time= 223.3 min calcutated for 30684 af (9% of Infiow)
Cenler-of-Mass del. time=27.9 min { 1,4685- 1.440.7}

Flaw (ch)

w B HRERAEAERAD

Vohima Invert, AvallStersos  Storsos Des
¥ 122300 506248 ¢f  Custom Stage Dala (Prismalick.isled balow (Recalc)

Elevation Surl Area In¢ Store Com Store

(feel) {s3- {cuble-feal) (euble-fesl)
1,223.00 21,295 o 0
1,225.00 81,139 256,085 256,085
1,230.00 128,511 210,650 466,735
1.231.00 120.511 128,511 596,248

Device Rouwting Invert Outlet Dovices
#1  Prmary 1.22250" 72,0° 1200 jong Culverl CMP, projecting, no headwal, Ke=0.900
Outiel invert= £,222.30° 5= 0.01007 Cc=0.800
n= 0.025 Comugated metal
#2  Primary 1,230.00° 20.0'%ong x 20.0° breadih Broad-Crested Reclanguuf Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 168
Coel. (Enpish) 265 2.70 2.70 264 263 264 284 263

O MR L Ly
5 10 453 20 50 WO

A=Cubverl (Bame) Contioks 58.78 cfs @ 5.44 fps)

Emafy Ouvtflow Max=50.78 cfs @ 14.80 hrs HW=1,22587T TW=1223.50 (Fixed TW Elev=1,223.50)
2=Broad-Crested Rectangular Welr { Controls 0.00 ¢fs)
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Pond 11P:

{61 Hint: Submemed 33% of Reach 13R botiom
Infiow Area= 1407500 20, Infiow Depth= 061" for 22YRevent

{nflow = 1081c @ 14.64 ws, Volume= Haxdar
Oulfiow = 2994 clh @ 3663 hrs, Volume= 63247 al, Atlen= 10%, Lag= $18.2 min
Pimary = o304 cfe @ 16.63tws, Volumes 63.247 af

Routing by Stor-Ind rethod, Tine Span= 0.00-999.00 hrs, dt= 0.02 ws
Peak Elev=1,209.47 @ 1652 hrs Sud.Area= 409,679 s Storage= 548,405 of

Plug-Flow detention time= 314.4 min calculated for 83,245 af (88% of infiow)
Center-of-Mass del. fime= 85.8 min (1,387.2- 1,301.8)

Volume Iryvert Awval.Storeds | St
# 1207004 2833712 ¢f Custom Stage Pata (Prismaticksted below (Recalc)
Elevation Surf Area Ine.Stare Cum. Store
fee i) cubic-fee! cuble-fee
1,201.00 34,952 0 0
1,290.00 451,135 789,148 T80, 146
1,214.00 581,178 2144625 2,933,772
Pavice Rouling inves Oullet Devices

# Primary 1.207.10° 720" x 25.0" long Culvert X £.00
CNP, projecling, no headwall, Ke=0.900
Outlel laveri= 1,207.00° S= 0.00407 Cc=0.800
n= 0.025 Corrugated melal

#2  Pdmary 1,214.00° 20.0' long x 20.0° breadth Broad-Crested Rectangular Weir
Head (feel} 0.20 0.40 0.60 0.80 1.00 1.20 1.40 160
Coef. (Engish) 2.68 270 2.70 264 263 264 2.64 263

Primary OutFlow Max=$9.93 cfs @ 16.63 vs HW=1,209.47 TW=1209.00' (Fixed TW Elev= 1,209.00)
T:1=cumn (Outiet Conrols 9993 ofs @ 3.57 1ps)
2=Broad-Crested Rectangutar Weir( Conlrols 0,09 cfs)

Future Conditions - Lake Magnor Type /i 24-hr 2-YR Rainfali=2.70"
Prepared by DAS, Cedar Corporation Page 5%
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Pond 17P: Marsh Lake

Inflow Area = 176.300 a¢. Infow Depth= 127" for 2-YR evenl

Infow = 22878cls @ 1216 hrs, Voume=s 18.708 af
Outfiow = 0.00cis@  0.00 s, Volumes 9.000 af, Atlen= 100%, Lag= 0.0 min
Prmary = 0.00cfs @  0.00hrs, Volume= 0.000 21

Routing by Stor-Ind method, Time Spans 0.00-959.00 hrs, di= 0.02 hrs.
Pesk Elev=1,191.60' @ 2532 hrs  SurfArea= 511,235 5f Slorage= 814,833 ¢f

Piug-Fiow detention time= (nol calculated: Inftiat storage excedes outfiow)
Center-of-Mass det. time= (nol calcutated: no oulfiow)

Volume invert Ayl 2 Sie a Descriplion
#1 1,190.00 3205892 cf Cusiom Stage Data [Prismatic) isled below (Recaic)
Elevation Suif Area tne.Store Cum Siore
eet] g cubic-feel cuble-feel
1,190.80 473,448 0 0
1,184,00 564,774 2,076,444 2,076,444
§,185.00 564,774 1,128,548 3,205,992
Device  Routing Invet  Outlet Devices

#1 Prmanry 1,183,000 20.0' tong x 20.0' breadth Broad-Cresled Rectangulay Welr
Hesd {fzety 0.20 0.40 0BO QB0 3,00 £.20 1.40 1.60
Coef, (Englsh) 283 270 270 2.64 283 764 2.64 263

grimary OutFlow Wax=000 ¢s @ 0.00 s HW=1,180.00° (Free Discharge)
1=Broad-Cresied Raclangular Wekr{ Controls .06 ¢is)

Future Conditions - Lake Magnor

Prepared by DAS, Cedar
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Pond $1P:

T

Phew (ot}

caSHURSRBLEEERE

inflow Area=1,407.500 ac
Peak Elev=4,209.47°
Storage=548,405 cf

77
wmmmmmwmwmwmmmmmmmw'
Thea (hours)

Future Conditions - Lake Magnor
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Pond 17P: Marsh Lake

Inflow Area=176.300 ac
Peak Elev=1,191.66"
Storage=814,833 ¢f

77
% 5u1masazmzenmmmmmsmsmssorwﬁsomwumm
Tema froet)

Priory
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Pond EXIT:

[40] Hint: Not Described (Outfiow=lnfiow)
fnflow Area = 3,626.900 ac. Infiow Depih> 0.58° for 2-YR event

oW = 505¢cs @ 6399 hus, Yolumes= 178.411 of
PAmary = 5.95cfs @ 63.99 hrs, Vormes= 178.411 af, Atlen= 0%, Lag= 0.0 min
Routing by Stor-Ind method, Time Spans 0.00-899.00 tws, di= 0.02 hrs
Pond EXIT:
Wi
B Prmaiy

Inflow Area=3,626.%00 ac

Flow [cha)

[ — e - - -
50 0 150 200 250 300 350 40 40 500 50 G0 ESO 100 750 B 250 500 550
Tz [rowrsy

Future Conditions - Lake Magnor Type It 24-hr 10-YR Rainfaff=4.10*
Prepared by DAS, Cedar Corparation Page 54
HydroGADD B0 s/n 001218 & 2006 HydroCAD Soltware Solutions LLE 2202008

Time span=0.00-999.00 hrs, dt=0.02 hrs, 49451 poinls
Runoff by SCS TR.20 method, UH=5CS
Reach routing by Stor-ind+Trans method - Pond rowting by Stor-Ind method

Subeatchment Az Runoff Area=250.400 a5 Runoff Depth=133"
Flow Length=3, 255 Slopa=0.0086 7 Te=1209 min CN=89 Runof=$$.52 cfs 27.755 af

Subcatchment Af; Lake Magnor Runoff ArearZ217.500 a¢  Runoff Depfive3.98"
Flow Length=4,425" Te=4.1min CN=29 Runof=1346.10ck 72.160al
Subcatehiment B: Runoff Area=300.300 a6 Runolf Depth=2 04"

Flow Length=3,72T Slope=00100"7 Te=038min CN=79 Runclf=231.37 ¢fs 51.175af

Runoff Area=43.100 8¢  Runoll Depth=3 83"
Flow Lengh=2.070" Te=27min CN=09 Runof276.92 ¢k 14.299 of

Subcatehment Bi: Barbe Lake
Subeatehmant G Runofl Area=51.000 ac  Runoflf Depth=2 29"
Flow Lengh=f,185" Slope=0.00517F Te=47.8min CN=82 Runcfi=73.56 cfs 9.727 af

Subcatchment D; Runolf Area=176.300 ac Runoff Depth=2 467
Flow Lengihet 485 Slope=0.0280 7 Tex229 min CN=34 Runofi=444.98 cfs 35.133 af

Subcatchment E: Runoff Area=178.000 ac  Runoff Depth=1 407
Flow Length=4714' Slope=00051"7 Tex205.3min CH=70 Runcf=48.08 cfs 20.720 af

Subcalchment Fr Runoff Area=124.900 a¢  Runofl Deph=2.37"
Flow Length=5559 Slepe=0.0022"7 Te=242.6 min CN=83 Runof=<53.90cfs 24,704 af

Subcalchment G; Runofl Area=375.200 ac  Runof Depth=2.04"
Flow Length=8 822 Slope=0.0030" Tc=341.5min CH=T9 RunoH=105.18 ¢k £3.939af

Subcalchmant H: Runoff Area=96.100 a¢  Runofl Depth=2.24"
Flow Lengia2,030' Siopes0.01807 Te=412min GN=8 Runobi=14803ck 17.665 af

Subcalchment it Runof Areas111.500 ac  Runol Depth=2.25"
Flow Length=2.381" Sfope=0.0130"7 Tc=52.3 min CN=82 Runof=15065ck 21385 af

Subcatchment J: Runeff Area=315200 a¢ Runof Depth=1.87"
Flow Length=5285" Slope=0.0053'F Te=175.9min CH=78 Runofi=14423 ck 51.655 af

$ubcatchment K: Runoff Area=252.200 a¢ Runc¥ Depth=2.12"
Flow Length=4 154" Slope=0.0095"Y Tc=1053min CH=30 Rumof=191.79 ¢l 44670 af

Subcatchment L: Runoff Area=$58.400 a¢ Runof Depth=1.0%"
Flow Length=3591" Slope=0.0200"F Te=952min CN=85 RunoH=5840ck 14.248 af

Subtatchment M: Runoff Area=469.100 a¢ Runoff Depth=1.82"
Flow Length=6 454" Slope=0.0120 7 Tc=1455min CTN=F6 Runol=22567 cls 70970 af

Future Conditions - Lake Magnor Type If 24-hr 10-YR Rainfaf=4.10"
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Subcatchment N: Runoff Area=123.700 at  Runoff Depth=1.09"
Flow Length=5,467 Slope=0.0172'7 Te=$42.6 mn CN=65 Runoff=35.05 ¢fs 12.191al

Subcatchmen! O: Runoff Area=105.700 ac  Runoff Depth=1.40"
Flow Length=3627 Slope=0.0183" Tc=B5.6 min CN=70 Runoff=56.18<5& 12.304 af

Subcaichment P: RuncB Area=121200 a¢ Runefi Depth=1.46"
Flow Length=3,457 Slope=0.00757 Te=1284 mn CH=T1 Runot=49.738ck 14.776 2f

Subcatchment Q: Runoff Area=176.800 a¢  Runoff Depth=1.977
Flow Length=4,105" Slope=0.01007 Te=1046 min CN=78 Runofi=119.94 cfs 28.979 &f

Subcatchment R: Runoff Area=242600 ac  Runof Depth=1.27"
Fiow bength=5,862" Slope=0.0078" Tc=2085mn CN=83 Runcf=57.34ck 25649 af

Reach 8R: Avg. Depth=1.04' Max Vel=060 fps InBow=F08.46 cfs 284.713 af
70050 L=5615.0° S=D.0004 ¥ Capacty=62217 ¢k Oulfiow=10041 i 28471 uf

Reach iDR: Awvg. Depth=0.35" Max V=088 fps Inflow=6172 ¢k 211.783 af
n=0.050 E=25100° 5=0.0034 Capacity=2299.12 cfs Cullow=51.69 ¢fs 2i1.783 af

Reach 12R: Avyg. Deptha1 24 Max Vel=0.94 frs  Inflow=265.45ck 167.114 of
n=0.050 1=33585.0° 5000087 Capacity=1,i17.13cks Outllow=24721 ¢fs 167,153 af

Reach 13R: Avg. Depth=084" Max Vel=1.70 fps Inflow=300.71 ¢fs 161.352 al
n=0.050 E=1570.0' $=0.0043°7 Capacity=2584.96 cfs Outlow=288.05cfs 161.353 af

Reach 14R: Avg. Depth=0.50" Max Vel=120fps Inflow=123.79 ¢k 78.272af
r=D050 Le220087 5=0.00437 Copachy=256T45 cfs Outhow=12320 ¢k Y8272 of

Reach 15R: Avg. Deph=0.91" Max Vel=0.58 s Inflowa21250 ek 11.6158f
n=0.050 1=1,122.0° S=0.00707 Capacity=3.295.84 cfs Cutlow=12.10 ¢k 11615 af

Reach 6R: Avg Depth=0.52" Max Vel=1.04 fps Infow=111.59 ¢k 55629 of
n=0.050 L=16100° S=0.0030"% Capaciy=2,165.87 cfs Outfow=111.41 cls 54.629 af

Reach 21R: Avg. Depth1.37 Bax Vel=0.55 fps  Inflow=185.65 efs 373.351 af
n=0070 L=13420 5=0.00067 Capaciy=73200cks Outfiow=1B4.57 cfs 373.351af

Pond 1P: Peak Eley=1,191.54" Storage=19,711,115 ¢f Infow=£,653.01 ¢k S4B.508 af
B0.07 x 20.0° Cutvert Outfow=20.55 cfs 451235 af

Pond 4P; Pesk Eleva1,19549 Slorage=302 534 ef lnlow=46.08 c& 20.720 of
Outtiow=0.00 cfs 0.000 of

Pond §f: Greley Lake Peak Elev=1,183.14' Sictage=T69475 cf Inflow=148.01 cfs 17.665 af
Outliow=0.00 cfs 0.000 al

Pord &P: Peak Eley=1,20095" Storage=822074 ¢f Inlow=17840ck 284.713 of
Cuthow=103.46 ¢k 264,713 2!

Future Conditions - Lake Magnor Type i 24.hr 10-YR Rainfali=4.10"
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Pond 7P: Peak Elev=128030" Slorage=388254 of Infow=48.79 ¢k 14.775 af

Outtow=1350 ¢k 11 61Fafl

Pond 8P; Peak Elev=£,257.79" Storage=170,366 ¢f InTow=14663 ck 54629 af
Outiow=111.99cts 54625 al

Pond 8P: Peak Eley=12t024' Storage=5.706,138 <f Infow=267.07 ¢k 211783 af
Outow=61.72 ¢k 211,783 af

Pond 10P; Peak Elev=1227 48" Storage=215624 cf inlow=12516cls 7855 af
Outlow=123.79 cfs 78272 a1

Pond 11P: Peak Efev=1,21068" Storage=1,130,615 ¢f Infow=32163 ¢k 17570t af
Outtow=265.45 cks 167,114 af

Pond 17P: Marsh Lake Peak Elev=1,193.08" Slorage=1,568258 ¢f Infow=444.98 ¢fs 36,133 af
Outfon=1.34 &5 1,165 af
Pond EXIT: Infow=20.55 cfs 451235 af

Primary=20.55 ¢ 451235 af

Total Runoif Area = 3,839,300 ac  Runoff Volume = 635,053 af  Average Runoff Depth = 1,85"
§3.32% Pervious Area = 3638700 a¢  §.68% Impervious Area = 260.600 ac
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Subcatchment A:

Runoff = o5.52¢ @ 1358 hus, Volume= 27,708 af, Depth= 1.33"

Runbf by SCS TR-20 method, UH=5CS, Time $pan= 0.00-999.00 hrs, dt= 0,02 hrs
Type B 24-hr 10-YR Rainfal=4.9¢"

Aseafac) €N Descriplion
25040069
250,400 Pervious Area

Te Lengls Slops WVelotily Capaclly Descriplion
(min) (feel) (AW} _(AUsec) (efs)

1206 3250 0.0085 045 Lag/CN Method,
Subcatchment A:
s
Type It 24-hr 10-YR
Rainfall=4.1G"
Runoff Area=260.400 ac

Runoff Volume=27.796 af
Runoff Depth=1.33"
Flow Length=3,259'

Slope=0.0088 "1
Te=120.9 min
CN=£9

Plow {cfs)
0@633?’5’525@&55333?3#83‘

B

G v 1i f0 0 W0 30 H0 60 S0 50 S S0 100 190 60 Ho w0 a
Tese Pt}
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Subcatchment A4: Lake Magnor
Runoff = £34510cfs @ 11.84 hrs, Volume= 72.160 af, Depth= 3.95"

Runeff by SCGS TR-20 method, UH=SCS, Time Span= 0.00-994.00 s, di=0.02 hrs
Type U 24-br 10-YR Ralnfat=4.10"

_Asa@e)  CN Destiplon

217.500 93 LAKE MAGNOR

217.500 Impenious Area

Te Length Slope me Capaei)y Description
o) {fesl) | (R) {fUsec)

41 4425 17.84 Lake or Resarvoir,

Mean Dapth= 10.00'
Subcatchment A1: Lake Magnor

Type |l 24-hr 10-YR
Rainfali=4.10"

Runoff Area=217.500 ac
Runoff Volume=72.160 af
Runoff Depth=3.98"
Flow Length=4,425'
Tow4.1 min

CN=99

P L e e e i
E mswmmmmmﬁww]}mmmmmmmm
e (hours]
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Subcatchment 8:

Rundff =  23537cs@ 13.05 hrs, Volume=s 51.175 af, Depth= 2.04°

Ruraff by SCS TR-20 method, UH=5CS, Time Span= 0.00-099.00 hrs, dt= 0.02 hrs
Type Il 24-hr 10-YR Ralnfab=4, 10"

Areafac) CN__Description
300.300 i)

300.300 Panvious Area

To Length Siope Velocky Capaclly Destription
(men}  (fesf} (M) (fifsec) (fs)

939 3,727 00100 066 Lag/CH Method,
Subecatchment B:
259  Rarch
2
&lH Type Il 24-hr 10-YR
icg Rainfall=4.40"
e Runoff Area=300.300 ac
BlE Runoff Volume=61.175 af
€ e Runoff Deptti=2.04"
1l Fiow Length=3,727'
w 2 Slope=0.0100 "1
& Te=93.% min
& CN=79
Ay
b
BR) s R T g
mimimmmmmm&mmmmrmmmmmm

Tima (hours)
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Subcatchment B1: Barbo Lake
Runcff = 278.92cis5 @ 14.93 hvs, Volume=s 14.299 af, Depth= 3.98°

Runeff by SCS TR-20 methed, UH=SCS, Time Span= 0.00-999.00 hys, di= 0.02 s
Type 1 24-h¢ 10-YR Rainfafi=4,10"

Area (ac) CM _ Description

43960 99 BARBOLAKE

42,300 Impendous Area

Te Length  Slope Velocly Capacily Description
(s} _ ffeety (M) (tsec) (cfs)

21 2070 §2.69 Lake or Reservoir,

Mean Depth= 5.00°
Subcatchment B1: Barbo Lake

Type Il 24-hr 10-YR
Rainfali=4.10"

Runoff Area=43.100 ac
Runoff Volume=14,299 af
Runoff Depth=3.98"
Flow Length=2,070"
Te=2.7 min

CN=99

R
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Future Conditions - Lake Magnor Type It 24-hr 10-¥R Rainfafi=4.10"

Preparad by DAS, Cedar Comoration Paga 61
HydipGADD 8.00 s 001218 € 2008 HydroCAD Software Solufons LLC BIRI006
Subcatchment C:

Runeff = 1356 ofs @ 12.48 hrs, Volumes 2.727 af, Depin= 229"

Runofi by SCS TR-20 method, UH=8CS, Time Span= 0.00-999.00 hrs, di= 0.02 hrs
Type Il 24-1¢ 10-YR Ralnfal=4.10°

Area(a¢) N Deseription

51.000 82
51,000 Petvious Area
Te Length Slops VelpcRy Capacity Description
(min el fifs, (=5
478 1,186 0.0051 DAt Lat/CN Method,
Subcatchment C:
‘
g Type il 24-hr 10-YR
" ;;{ Ralnfali=4.10"
“1f Runoff Area=51.000 ac

_w ﬁ Runoff Volume=9.72T af

i ﬁé Runoff Depth=2,29"

" Bt ;/; Flow Length=1,186'
i Slope=0.0051"7"
= ; Te=47.8 min
1 CN=82
i
: R i e
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Future Conditions - Lake Magnor Type It 24-hr 10-YR Rainfaf=4.107
Prepared by DAS, Cedar Corporation Page 62
HydroCADD 8.00 &/n 001218 €2006 HydroCAD Sofware Solutions LLC 8222008

Subcatchment D;
Runoff = 444.08cts @ 12168, Volumes 33.133 al, Dapth= 248*

Runoff by SCS TR-20 method, UH=8CS, Time Spans 0.00-999.00 hrs, 612 0,02 hes
Typa 1l 24-hr 10-YR Rainfat=4.10"

Area (ag) CHN__ Description
176300 84
178300 Pervious Ared

T Length Slops Velotdty Capacky Descriplion
(rHn) fe: RM)  {Risec (=£)

728 1,485 0.0280 108 Lag/CH Method,
Subcatchment D:

@ Type Il 24-hr 10-YR
=1 Rainfall=4.10"
74 ?3 Runoff Area=176.300 ac
w % Runoff Volume=36.133 af

g g Runoff Depth=2.48"

3 ;g{ Fiow Length=1,485
=i Slope=0.0280 '*
= r;; Te=22.9 min
%1 % CN=84

A e B A e
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Future Conditions - Lake Magnor Type Il 24-hr 10-YR Rainfali=4,10"
Prepared by DAS, Cedar Corporation Page 63
HydroCAD® B.00_sh 001218 € 2006 HydroGAD Soltware SokuSons LLG B2IH06

Subcatchment E:
Ronofl = 4808 cfs @ $4.82 s, Volumes 20,720 a1, Deplh= 1407

Runoff by SCS TR-20 méethod, LiH=8CS8, Time Span= 0.00-999.00 brs, di= 0.02 hrs.
Type [ 24-hs 10-YR Rainfa%=4.10"

Aseafac] CN Description

178000 70

178.000 Pervious Area

Te Lepgth  Shpe Ve!ocay Capaah! Oeseription
iy ael

2053 4714 00051 D 38 Lag/Ch Method,

Subcatchment E:

; Type 1L 24-hr 16-YR
Ralnfali=4.10"

e Runoff Area=178.000 ac
3 Runoff Volume=20,720 af
= Runoff Depth=1.40"
i Flow Length=4,714'
» Stope=0.0051 T
" Te=205.3 min
CH=70

Future Conditions - Lake Magnor Type Il 24-br 10-YR Rainfali=4. 10"
Prepared by DAS, Cedar Corpasation Page 64
HydroCADD B 00 _s/n 001218 _© 2608 HydroCAD Software Solutions |1 222008

Subcalchment F:

Runoff = 5390 ¢l @ 15.08 s, Volume= 24.701 al, Deplh= 237"

Runoff by SC8 TR-20 method, UR=SGS, Tima Span= 0.00-959.00 hrs, dt= 0,02 frs
Type & 24-hr 10-YR Rainfali=4.10"

Arcafac) CN  Descriplion

124900 83
124.900 Pendous Area
Tc Length  Siope \.’emﬁy caparﬁy Description
(TN fesl) i fisec!
2426 5559 00022 0.38 LagiCN Kethod,
Subcatchment F:
Type I 24-hr 16-YR
» Rainfall=4.10"
“ Runoff Area=124.900 ac
Nl Runoff Volume=24.701 af
g Runoff Depth=2.37"
171 Flow Length=5,559'
® Slope=0.0022'7
® Tc=242.6 min
® CN=83
R T e T T
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Future Conditlons - Lake Magnor Type if 24:hr 10-YR Rainfali=4.10"

Prepafed by DAS, Cedar Corporation Page 65
HydroGADD B.00 s/ 001218 © 2006 HydroCAD Software Scufions LLG 812212008
Subcatchment G:

Runoffi = 10579chs @ 16.321ws, Volumes 63.439 of, Depth= 2.047

Runoff by 8CS TR-20 method, UH=SCS, Time Span= 0.00-999.00 hrs, dt= 0.02 hrs
Type |l 24-hr 10-YR Ralnfai=4.10"

Areafac) CN Descriplion
375200 79
375200 Pepvdous Area
Yo Length Siops Veloclly Capatiy Description
{ma)  {leey) (M) (f/sec) [{=13]
35 8822 00030 043 £ag/CN Methed,

Subcatchiment G:

Type 1l 24-hr 10-YR
Rainfall=4,10"

Runoff Area=375.200 ac
Runoff Voiume=63.939 af
Runoff Depth=2.04"
Flow Length=8,522
Slope=0.0030'7
Tc=3441.6 min

CN=79

Flow (ot}
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Future Conditions - Lake Magnor Typo it 24-hr 10-YR Rainfaf=4.10"

Prepared by DAS, Cedar Corporation Page 65
HydreCAD® 8.00 e/ 001218 @ 2006 iydieCAD Software Schtions LLC BI2272008
Subcatchment H;

Renoffl =  148.03ck @ 12.39 s, Volumes 17,665 af, Deptha 224

Runoff by SCS TR-20 method, UH=8CS, Tima Span= 0.00-959.00 hrs, dt= 0.02 hvs
Type Il 24-hr 10-YR Rainfai=4 {0

Area (ac) ©HN _Description
95.100 B
95.100 Penvious Area

Te Lengih Slope Velacity Capaciy Description
(min) _ {feel) | (RR) {Bfsec) (cls)
412 2,080 0.0180 .84 Lag/CN Method,

Subcatchment H:

1ad
i1 Type I 24-hr 10-YR
w]|i Rainfall=4.10"
12 B4 Runoff Area=96.100 ac
i Runoff Volume=17.665 af
i «|f3 Runoff Depth=2.21"
H :‘: A Flow Length=2,080"
i Slope=0.0180 T
wof i Te=41.2 min
4a4 -
N CN=81
e e s v
wm1wm2ﬁwﬂmmwwmwmrmmmmm
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Future Conditions - Lake Magnor Typa Nl 24-br 10-YR Rainfali=4.16"

Prepared by DAS, Cedar Corporalion Page &7
HydrpCADD B.00 s/ 001258 © 2006 HydroCAD Software Seivions LLC B22/2008
Subcatchment I:

Runof =  15085cfs @ 12.51 hrs, Volumes 24.266 al, Depthe 2 29°

Runoff by SCS TR-20 methed, UH=SCS, Time Span= 0.00-999.00 hrs, &= 0.02 hrs
Type |l 24-hr 10-YR Rainfali=4.16"

Area (sg) CHN Descrplion
111.500 82

111,500 Pervious Area

Te lengih Stope Velcly Capacly Description
rmeny el (A Rsec) tfs)

623 2,389 0010 076 Lag/CH Hethod,
Subcatchment I
vm O Rl
=i Type ) 24-hr 10-YR
e |- Rainfall=4.10"
104 Runoff Area=111.600 ac
:;: Runoff Volume=21.266 af
£ Runoff Depth=2.29"
I Flow Length=2,381"
:: Slope=0.0130 1
= Tc=523 min
= CN=82
.
0
) R
0130 150 100 B0 30 350 K0 ‘50 500 550 6 650 104 750 BOD mED L0 550

Voo oz}

Future Conditions - Lake Magnor Type It 24-hr 10-YR Rainfali=4.10*

Prepared by DAS, Cedar Corporation Page 68
HyroCAD® 8.00 s/n 001218 @ 2006 HydroCAD Software Sokfipns LLS 82272006
Subcatchment J:

Runoff = 15423 cfs @ 1428 hrs, Volumes= 51.685 af, Depth= 1.97"

Runoff by SCS TR-20 melhed, UH=3CS, Time Span= 0.00-5%9,00 hrs, di= 0.02 brs
Type Il 24-hr 10-YR Rainflai=4,10"

Area fag) N Description
315260 78
315200 Penvious Area

Te length Slops Veloely Cepacity Descriplion
fas

min 1ee|) () (filsec)

1759 5288 0.0653 050 Lag/CN Method,
Subcatchment .
150 ‘ ERS
14E &)
w] [ Type li 24-hr 10-YR
13 Rainfall=4,10"
- Runoff Area=315.200 ac
™ Runoff Volume=51,665 af
fw Runoff Depth=1.97"
F Flow Length=5,288"
® Slope=0.0053 7
= Tc=175.9 min
)
3 CN=T8
2
R I e T B
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Future Conditlons - Lake Hagnnr Type I 24-hr 10-YR Ralnfalt=4.10"

Prepared by DAS, Cedar Corpora Page 69
HydroCAD® B.00 sl 601218 emmawwmem&ﬁmuc 81222008
Subcatchment K:

Runoff = 191.79 s @ 1397 his, Volumes= 44 670 af, Daplh= 2.12*

Runofl by SCS TR-20 method, UH=3CS, Tine Span= 0.60-$99.00 s, dt= 0.02 hvs
Type §l 24-hy 10-YR Rainfal=4,10"

Area(acy CN Descripfion
252.300 8D
252300 Pervious Area

To Length Siepe Velocty Capaclty Destrption
{min) _ (feef) (M) (ffsec) {cfs)
1013 4154 00036 058 Lag/CN Method,

Subcatchment K:

Future Conditions - Lake Magnor Type f 24-hr 10-YR Rainfali=4. 10"

Prepared by DAS, Cedar Corporation Page 70
HydroCADD £.00 sin 001218 © 2008 HydroGAD Sokwsre Soluions LLG _B/222006
Subcatchment Lt

Runaoff a S6.40cts @ 13.22 lws, Volume= 14.348 af, Depth= 1.09"

Runoff by $CS TR-20 method, UH=SCS, Time Span= 0.00-899.00 hws, dt= 0.62 hvs
Type (1 24-br 10-YR Rainfa¥=4.i0"

Areafas) CN Description
158.400 &5
158.400 Pendous Area

Te Length Slope Velocky Capacly Description
{miny _ (lee  (A) {fUsec) ifs).
952 3,591 D000 063 Lag/CN Method,

Subcatchment L

%
=y Typa il 24-hr 10-YR = Type Il 24-hr 10-YR
w!i Rainfail=4.10" 5 Rainfall=4.10"
bt 1 Runoff Area=252.300 ac 5 Runoff Area=168.400 ac
bt Runoff Volume=44.870 af © Runoff Volume=14.348 af
= Runoff Depth=2,12" g Runoff Depth=1.09"
il Flow Length=4,154' i= Ftow Length=3,591"
wiE Siope=0.0086 'F = Slope=0.0200 "1
2 Tc=101.3 min » Te=95.2 min
» CH=80 “ CN=656
»
n
WY 2z e R o T g il e AT
w1w|mmmwwmwuﬂs&ammwwrawaﬂmm sommzwzsaamssamﬁamssowoewmrwwmmw
Tiea {hour} Thek {bours}
Future Conditions - Lake Magnor Type It 24-hr 16-YR Rainfal=4,10° Future Conditlons - Lake Magnor Type I 24-hr 10-YR Rainfali=4.10"
Prepared by DAS, Cedar Corporabon Page 71 Prepared by DAS, Cedar Corporation Page 72
HydtoCAD® 8.00 s/ DOI1218 & 2006 HydroCAD Software Solutions LLC BI22I2008 HydioGADE 5.00 /i 001218 & 2005 HydroGAD Software Solufions LEG 62272008

Subcatchment M:

Runeff = 225&7cis@ 13.74 hws, Volume= 70.979 af, Depths 1.82°

Runoff by SCS TR-20 method, UH2ECS, Time Span= 0.00-009.00 hrs, dt=0.02 hrs
Type 1l 24-hr 10-YR Ramfai=4.10*

Area(ac) CN _ Descriplion

469,100 78

469.100 Pendaus Area

Tc kength Slope Velocly Cepacly Description
{mln)  ({feel) {RA)  {f/sec) (cfs)
455 645 0.0120 0.74 Lag/CN Method,

Subcatchment M:

8Rrar

| Type Ii 24-hr 10-YR
o Rainfall=4.10"
1 Runoff Area=469.100 ac
Runoff Volume=70.970 af
Runoff Depth=1.82"
Fiow Length=8,454"
Slope=0.0120'F
Te=145.5min

CN=76

oGAEEYEITE

R A o
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Subcatchment N:
Runcff =  3505¢k@ 13.89%ws, Volume= 12.111 af. Depths 1.09"

Runoff by SCS TR-20 melhod, UH=SCS, Time Span~ 0.00-999.00 hrs, dt= 0.02 hrs
Type 11 24-hr 10-YR Rainfak=4.10"

Arsafac) N Descrighion
133.700 65
133.700 Pervicus Area

Te length Siops Velocty Capacty Oeserdption
(min) _{feeh (A} (WWsec) (chs}
1436 5487 0.0172 0.63 Lag/CH Method,

Subcatchment N:

H Rurcs

Type Il 24-hr 10-YR
Rainfall=4,40"

Runoff Area=133.700 ac
Runoff Volume=12.111 af
Runoff Depth=1.08"
Flow Length=5,467"
Slope=0.0172"T
Te=143.6 min

CN=865

R R Ao o A
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Future Conditions - Lake Magnor Type If 24-fr 10-YR Rainfafi=4.10"
Page 73

Prepared by DAS, Cedar Co Gon
mgpa ym sin 601218 e%?mm&m;muc

Subcatchment O:
12304 af, Depth= 1.40°

Runoff = 56.18cis @ 13.03 hrs, Volume=

Runof by SCS TR-20 method, UH=SCS, Time Span= 0.00-959.00 hrs, di= 0.02 hrs
Type 1l 24-hr 10-YR Ramfat=4.10"

Future Conditions - L.ake Magnor Type Il 24-hr 10-YR Ralnfall=4.10"
Paga 74

Prepared by DAS, Cedar Hon
oCADD 800 sin 001218 & 4roCAD Soltware Ssiufiots LLC
Subcatchment P:

Runoff = 4379 ¢l @ 13.56 hrs, Volume= 14.776 af, Depth= 146"

Runofl by SCS TR-20 melhod, LiH=8CS, Time Span= §.00-999.00 hrs, dt= 0.02 hrs
Type 1 24-hr 10-YR Rainfali=4.10"

Area(ac CM Description

—Aseafac) CN Descriplion
105700 70 124,200  T1
105.70¢ Pervious Area §21.200 Penvious Area
Te Length Slops Velocly Capacity Destription Tc Length  Slope Velocky capeclv Descriplion
AT feed fUsec) [{=15] feed) A f/sec)
856 3527 0OIR 074 Lag/CN Mathod, 128, 4 3,452 0007  0.45 Lag/CH Methad,
Subcatchment O: Subcalchment P:
E ELN)
= Type il 24-hr 10-YR Type I 24-hr 10-YR
=3 Rainfali=4,10" = Rainfall=4.50"
=1 Runoff Area=105.700 ac o]y Runoff Area=421.200 ac
1 Runoff Volume=12.304 af » Runoff Volume=14.7T76 af
g Runoff Depth=1.40" ) Runoff Depth=1.48"
" Flow Lengih=3,627" P - Flow Lengih=3,452'
# Slope=0.0193'7' =| Slope=0.0075 '
» Te=85.8 min " Te=128.4 min
1 CN=70 CN=1
15 A5
x 5
o . L e 3
5!1&‘”200756&013)‘90&500550&”650?&?9“!50 wmunaoﬂzsvmasﬂmsaMssvsooasu?wtmmmsmm
Tt [hsa) Tma (hosy
Future Conditions - Lake Magnor . Type It 24-br 10.YR Rainfali=4.10" Future Conditions - Lake Magnor Type #l 24-hr 10-YR Rainfali=4.10"
Prapared by DAS, Cedar Corparation Page 75 Prepared by DAS, Cedar Corporaton Page 76
HydreCAD® B.OG s 001218 € 2006 HydroCAD Software Seluions LLC BLF22008 HydroCAD® 8,00 5/n 005218 € 2006 HydroCAD Software Sehutions LLG _G/Z2/2005

Subcatchment Q:

Runoff = 118.84cls@ 13.25Ns, Volume= 28.979 &f, Deplh= 1.97°
Ruroff by SC8 TR-20 method, UH=SCS, Time Span< 0.00-999.00 hrs, di= 0.92 brs
Type il 24-hr 10-YR Rsmfap=4.10"

_fsea(pt) CN Desgiiption
176.600 78
176.500 Pervious Ales

Tc length Slope Velocky Capacky Descrption

[mimy__(fee) (WM  (W/sec) _  (ofs)
1046 4,105 00100  0.8% Lag/CH Methed,

Subcalchment Q:

430 ‘ HRurof
A Type il 24-hr 10-YR
Ralnfall=4.10"
Runoff Area=176.800 ac
Runeff Volume=28.979 af
Runoff Depth=1.97"

Flow Length=4,105"
Siope=0.0100 7
Te=104.6 min

CH=78

Fow {gta)
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Subcatchment R:

Runeff = 51.34cs @ 1461 trs, Voume= 25.649 af, Depth= 127"

Runolf by 5CS TR-20 method, UH=5CS, Tima Span= 0.00-999.00 hrs, dt= 0.02 ws
Type 1 24-hr 10-YR Rainfali=4.10"

Areafat) CN _Description
242600 68

242600 Pervious Area

Tc Length  Slops Vemc.«y capamy Description

M) =) A
2085 5.8z Q0078 0.47 L2g/CN Mathod,

Subcatehment R:

€ Rl

Type Il 24-hr 10-YR
Rainfall=4.10"

Runoff Area=242,600 ac
Runeff Volume=25.643 af
Runoff Depth=1.27"
Fiow Length=5,862"
Slope=0.0078
Tc=208.6 min

15 CN=68

L

Fiow (ohsh

EEEENE

B e o
E m:sem:éoaéomm?omss]ommmmmmmm
rme {homs]




; S —

; Future Conditions - Lake Magnor Type I 24-hy 10-YR Rainfali=4,10" Future Conditions - Lake Magnor Type It 24-hr 10-YR Rainfali=4.10"
Prapared by DAS Cedat Corporaton Paga 77 Prapared by DAS, Cedar Corporation Page 78"
: HydipCADD B 00 e 0118 ozoosmd:ocmsmwesmﬁuc B/23/2008 EydroCADD 8.00 sin 001218 £ 2006 HydroCAD Sohwate Sofufons |LC 81221008
l Reach 8R; Reach 10R:

L

[79] Warming: Submerged Pond 6P Primary device # 1 INLET by 0.84' Inflow Area = 1650800 ag, Infiew Depth = 153" for §0-YR event

Infiow = 81,72 ¢fs @ 2660 hrs, Volumes 215783 of

Inflow Area = 2,038.500 ac, inflow Depth= 184" for 10-YR event Quifiow = 81.69chs @ 27.95 hrs, Volume= 211783 af, Atlea= 0%, Lagr 818 min

Inflow 8 10846 ¢fs @ 16.03 hrs, Vielume= 285713 af

Quifion = 10044 efs @ 21.55 hrs, Volumas 284.711 af, Alten= 7%, Leg=2 330.7 min Routing by Stor-Ind+Trans method, Time Span= 0.00-999.0¢ hrs, dt= 002 hrs

Max. Velocity= 088 fps, Min. Travel Time= 48.7 min

Rouling by Slor-ind+Trans method, Thme Span= 0,00-594,00 tys, di=0.02 hrs Avg. Velocity = 0.20 fps, Avg. Travel Time= 206.2 mon

Max. Velocity= 0,60 fps, hin. Travel Tame= 155.0 min
Avy. Velocity = 0.09 fps, Avg. Travel Time= 1,066.0 min Peak Storage= 180,224 of @ 27.14 Ivs, Average Depth at Peak Storege= 0.35°
Bank-Full Depfiv= 3.00°, Capatity at Bank.Ful=2209%.12 ¢is
Peak Storage= 934,024 of @ 18.96 hrs, Average Depth at Peak Storage= 1.04'
fank.Full Depth= 3.00, Capacy al Bank-Ful= 622.17 ¢fs 200.00 x 3.00° deap channel, n=0.030
Side Stope Z-valye= 100 ¥ Top Widlh= 260,00
15000 x 3.00' deep channel, n=0.050 Lenpth=2.510.0° Slope= 0,0034 77
Inlet Inved= 1,205,680, Qullel Inveri= 1,197.20'

Sile Slope Z-vaies 1007 Top Width= 210.0¢
Lengihs 5,615.0° Stope= 0.0004 7
Inlet tnvert= 1,106.907, Oulle! nvert= §,184.50

Reach 10R:

Reach 8R:
=
0 ooy
- weia bt Inflow Area=1,669.800 ac
H @, |
1 Inflow Area=2,086.500 ac - Avg. Depth=0.35°
' it Avg. Depth=1,04' o] Max Vel=0.86 fps
@ Max Vel=0.60 fps = n=0.080
b n=0.050 g° =2,610.0"
o L=5,815.0" 3 $=0,0034 °1
) g 5=0.0004 T : Capacity=2,299.12 cfs
ia Capacitys622.17 ofs -
=] -
38
b 1
= s
5 o
i
o
Future Conditions - Lake Magnor Type It 24-hr 10-YR Rainfali=4,10" Future Conditlons - Lake Magnor Type It 24-br 10-YR Rainfal=4.10" |
Prepared by DAS, Cadar Cerporation Page 79 Prepa;ed by DAS, Cedar Corporation Page 80 !
i HydroCAD® 800 s’nOO121a @ 2006 HydroCAD Sohware Solutions LLC 67222005 HydroCAD® 8.00 s/n 01218 & 2005 HydroCAD Software Soluions LLG 6222008
I Reach 12R: Reach 13R:
[81] Waming: Excesded Pond 11P by 2.00° @ 0.00 hrs [61) Hint: Submerged 8% of Reach 14R bottom
Inflow Area = 1,407.500 a0, Inflow Depth= 142" for 10-YR evenl Infiow Area = 1.249.100 as, Inflow Depth= 1.55" for 10-YR event
Infiow = 26545chs @ 15.66 s, Volume= 167.544 af Inflow = 30076k @ 14.22%s, Volumes 151353 af
| Outfiow =  24T25cfs @ 17.75 s, Volume= 187.113 8f, Atten= 7%, Lag® 127.1 min Oulfiow = 298.05cis @ 14.63 hey, Volume= 161,353 af, Allen= 1%, Leg= 24.5 min
Rouling by Stor-Ind+ Trans method, Time Span= 0. WM 00 hrs, ¢iz 0.02 his Routing by Stor-fnd +Trans method, Time Spans 0.00-999.60 hes, di=0.02 hrs
! Max. Velocity= 0.24 fps, Min_ Travel Times 83.6 min Max. Velocdy= 1.70 fps, Min, Trave] Times= 154 min
Avy. Veloclty = 0.09fps,  Avg. Travel Time= 637.3 mn Avg. Velocy = 0.21 Ips, Avg. Travel Time= 127.5 min
. Peak Storage= 943,850 cf @ 16,72 hss, Average Depth ol Peak Storage= 1.24' Peak Slorage= 275,538 ¢/ @ 14.37 lvs, Average Depth 5t Peak Storage= 0.84'
.|‘ Bank-Full Depth= 3.00, Capacity at Bank-Full= 1,31713 cfs. Bank-Fudl Depth= 3.00°, Capacily at Bank-Fui= 2.524.95 ¢fs
200.00' x 3.00° deep channel, n=0.050 200.00" x 3.00' deep channel, n=0.050
Sids Slope Z-value= 10.0'7 Top Width= 260.00' Sida Slope Z-vatue= 100 Top Width= 260.00'
Lenglh= 3,585.0' Slope=0.00087 Length= 1,570.0' Slope= 0.0043 7
Inted inved= £,209.00°, Outiel Inverl= §,206.10 Inlst Inveri= 1,204.00", Outiet Inved= 1,207.20'

Reach 13R;

Reach 12R;

“

Flow jar}
CUBBZERAEEE RN E LS

Inflow Area=1,249,100 ac
Avg. Depth=0.84'
Max Vei=1.70 {ps

Inflow Area=1,407.500 a¢
Avg, Depth=1.24'

Max Vel=0.94 fps
| n=0.050 n=0,050
L=3,585.0° L21,670.0°
$=0.0008 1 $=0.0043 T !

Gapaclty=2,584,96 cfs

Capacity=1,117.13 ¢fs




Futurs Conditions - Lake Magnor Type It 24-hr 16-YR Rainfali=4.10"
Prepared by DAS, Cedar Corporation Page 81
droCADS 3.00 s/ 001218 _© 2005 HydroCAD Software [13+]

Reach 14R;
[81] Waming: Excesded Pend 109 by 0.50' @ 0.00 hes
Inflow Atea = 845300 a¢, Infow Deplh = 1,457 for 10-YR evenl
g = 12370¢f @ 1536 hws, Volume= 7831241
Quifiow = 123.20cfs @ 16.41 hrs, Volume= 78.272 &f, Alten= 0%, Leg=0629 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-889.00 rs, dt= 0.02 hvs
Btax, Velocity= 1.20 fps, Min. Trave! Time= 30.5 min
Avg. Velotity = 0.20 fps, Avg. Travel Time= 164.4 min

Peak Slorage= 225,194 of @ 15.90¢ s, Average Depthal Peak Storage= 0.50°
Bark-Ful Depih= 3.00", Capacity &t Bank-Ful= 2,667.45

200.00 x 3.00 deep channel, n=0.050

Side Slope Zrvalue= 10.6 7  Top Width= 260,00
Length= 2,200.0' Slope= 00043 7

Infet Invert= 1,223.50°, Outiet lnven= £,214.10

Reach 14R;

o

=

Wznel Inflow Area=646.300 ac
Avg. Depth=0.50"
= Max Vei=1.20 fps
n=0.050

L=2,200.0"

$=0.0043'1
Capacity=2,567.45 cfs

Flow {ats)

7z p7z
mmmmmmﬁnmeﬂ&m%ﬂmmrm1mmmmm
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Reach 15R:

Infiow Area= 129200 as, InflowDepth= 4.15° for 10-YR event
Infow = 13.50ch @ 18.32 hrs, Volume= 11.819 sf
Cudfiowe = 1310cs @ 17,32 s, Volume= 11,618 of, AHlen= 3%, Leg=60.4 min

Routing by Stes-Ind+Trans methed, Time Span= 0.00-989.00 hrs, di= 0.02 hrs
Max. Velocity= 0.58 fps, Min, Trave! Time= 32.1 min
Avg. Velocly & 0.24 fps, Avg. Travel Time= 78.8 min

Peak Slorage= 25,269 of @ 16.79 Iws, Average Depth at Peak Storages 011"
Bank-Fuk Depth= 3.00r, Capacily at Bank-Fuli= 3,295.84 cfs

000" x 3.00' deep chaane], n=0.050

Sida Slope Z-vzaiue= 10.0°7 Top Width= 26000
Length=1,122.0° Slopes 0.00707

intel Investx 1,258,007, Outtet Invert= 1,250.10°

EH
Reach 15R:
15 B B
! Inflow Area=121,200 ac
o Avg. Depth=0.11"
" Max Vel=0.58 fps
" n=0.050
g, L=1,122.0°
1~ 5=0.0070 1
: Capacity=3,295.84 cfs
.
¥
2
4
° m|m1m'mmmmwﬂ¢msiwﬁlowsarmﬁommswm

Thoa (hours)
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Reach 16R: Reach 21R:

[79] Waming: Submerged Pond 8P Primary device # 1 INLET by 2.52

Inflow Arsa = 419400 ac, Inflow Deplh = 156" for 10-YR evenl
= 111.9%cfs @ 1445 hrs, Volume= 54.628 af
OQuifiowr =  11145cis @ 1516 hrs, Volume= 54.629 af, Atten= 1%, Lag= 4.8 min

Routing by Stor-Ind# Trans meikod, Time Span= 0.00-999.00 hrs, 4t= 0.02 hrs
Max Velotity= 1.04 fps, Win. Trave] Time= 25.7 min
Avg. Velocity = 0.31 fps, Avg. Travel Time= 27.6 min

Peak Storage= 174,911 of @ 14.73 hws, Average Depth al Peak Storage= 0.52'
Bank-Ful Degiivs 3.60°, Gapacy at Bank-Fuli= 2,165.87 cfs

200.00° x 3.00° deep channel, ne 0.050

Side Siops Z-value= 1007 Top Width= 250.00°
Lenglive 1,640.0° Siope= 0.0030'F

Inel Inver= 1,255.00', Oullet invert= 1,250.10°

[81) Hint: Submerged 78% of Reach &R botlom

infiow Area = 2,764.600 ac, Inflow Depth = 182" for 10-YR event
Infiow = 18568c¢chk @ 17.44 brs, Volume= Fr3351 af
Outflow = 18457 cs @ 18.4 brs, Volume= 373351 af, Atten= 1%, Lag* 543 mi

Rouling by Stor-Ind+ Teans method, Time Span= 0.00-859.00 hrs, dt= 0.02 hrs
Max. Velocly= .58 fps, Min. Travel Timex 37.7 ain
Avy. Veloclty = 0.08 fps. Avg. Travel Time= 298.f min

Peak Slorage= 418,033 cf @ 17.71 hys, Average Depth at Peak Storages 1.37
Bank-Full Depth= 3.00°, Capacily at Bank-Ful= 732.00 cfs

200.00° x 3.00 deep channel, n=0.070 Sluggsh weedy reaches wipools
Side Slope Z-value= 2007 Top W»dth:

tenglh=1,342.0° Slope= 0.0008

Inted Invert= 1,185.000, Outlel Inveri=1,194.20"

Reach 16R;
o B ok
b Inflow Area=419.400 ac
= Avg. Depth=0.52"
okt Max Vel=1.04 fps
& 1n=0.060
in L#1,610.0°
il $=0.0030 V"
b Capacity=2,166.87 cfs
3
=
0
15
0
5 $ 7 %
bt m;sozoozsnmaw-mm smsso:wmw&em-ﬁa

Trma rhou-]

Reach 21R:
Birflos
20 ) Othow
PRaCT inflow Area=2,764.600 ac
bk Avg, Depth=1.37'
od Max Vel=0.5¢ fps
w n=0.070
. L=1,342.0°
1 :3 5=0.0006 "
¢ Capacity=732.00 ¢fs
n
L=l
wlk
olk
x
2
'ﬁ'. s T 7
wm'\wmmmmmwmmm&or‘nrsﬂmmmm

Tiea [ows)




|
§
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Pond 1P:

Infiow Area=  3,626.900 ac, Infiow Depth= 1.81" for 10-¥YR event

= 165301cls @ 11.84 his, Volumes 548.508 af

Ouifiow = 2055cfs @ T78.40 Iws, Votume= 451,235 af, Alen= 99%, Lap= 3.987.3 min
Pamary = 20.55cts @3 78.40 hrs, Volume= 451235 af

Routing by Stor-Ind method, Time Span= 0.00-989.00 hrs, di= 0.02 hrs
Peak Eiev= 1,191.94' @ 78.40 ws  Surf Area= 17,737,685 51 Stosage= §9,7TH 115 of

Plug-Flow delention lime= 15,001.8 min caiculated for 451.226 af (82% of infiow}
Center-of-Mass det. ime= 14,624 4 min ( 16,346.6 - 1,6162)

Volurns Inved, Avall, e St Des,
18000 38202018 ¢f  Lake Magnor (Prismatic}iisted below (Recals)

#1180 .
#2 1,i50.00° 24 224698 of Barbo Lake {(Prismalicfisted below (Recalc)
#3 1,190.00 19504098 ¢f Mud Lake {PrismalicjListed below {Recals]

83,016,913 ¢] Tolal Avalabis Storage

Edevzlion Surf Area inc.Slore Cum.Store
e - cublc-feel [cublc-feet
1,150.00 9474713 0 0
1,192.00 9822178 19,296,894 19,296,894
1,594.00 10,173,849 18,996,027 39202818
Flevation Sourf.Asea ine.Stors Gum Slere
fee! A) cubic-feel cubic-{es
1,180.00 3.912,341 o 0
149500 5,776,418 24,221,898 24,221,898
Elevation SurfArea Inc. Stors Cum.Store
{fee) (5q-f) (oubic-fesl) {cuple-teel)
1,180.00 3 557,635 Q 0
1395.00 4,214,004 19,504,098 19,504,008
Pevice  Routing Invert Qullel Devices
#1  Prmary 1,180.00° 0.0 x 20.0" Yong Cutvert X 2.00

CWP, projerting, no headwall, Kez 0.900
Outlet Invert= 1,180,70° 5= 0.0150°7 Ce= 0.000
= 0.025 Comugated metal

Primary QUtFlow Max=20.54 cfs @ 78.40 rs HW=5,181.14' {Free Discharge}
T {=Cuiverl (Bammel Controls 20.54 cfs @ 3.71 fps)

Future Conditions - Lake Maanor Type l 24-hr 10-YR Ralnfalt=4.10"
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Pond 1P:

b inflow Area=3,626.900 ac
b Peak Elev=1,191.14'
:$ Storage=19,741,116 ¢f
y 90,0™ x 20,0' Culvert

Z 7
M0 450 200 250 30 0 40 L0 0 L84 K0 2 700 1E0 M 2id o 950
Tere [0t}

Type it 24-hr 16-YR Rainfali=4.10°
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Ponit 4P:

Inflow Area = 178.000 ac, Infiow Depth= 140" for 10-YR &vent
Inflow = 43.08¢cfs @ 14.82 hrs, Volumne= 20.720 af
Oulfow = 000cfs @ 0.00 hrs, Volume= 0.000 al, Atten= 100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-639,00 hrs, di= 0.02 s
Peak Elov= 118549 @ 35.60 hrs Surf Area= 5,182 580 s Slofage= 802,52 of

Piug-Flow delention lime= (not catculated: infllal storage excedes oulflow)
Center-0£Mass del {me= (not calculated: no outfiow)

Vohuna Invet  AvaiStorage _Storage Deseripli
# 1,194 50° 2,679.843cf Custom Stage Data {Prismatic)Listed below (Recalc)
Elevation Suf Area Inc. Store Cum Store
{feel} _ (sqfi) (cuble-feel) {oubic-feely
1,194.50 279,334 0 0
1,195.00 1,101,921 45,313 345,313
1,197.00 1,432,608 2,534,530 2,878,643
Pond 4P:
7
stz
G L=
- B Inflow Area=178.000 ac
| Peak Elev=1,195.49"
Storage=902,534 cf

Fow (e
3 ¥ 8 2 &

Future Conditions - Lake Magnor Type Ii 24.t 10-¥YR Rainfai=4.10"
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Pond §P: Greley Lake

infiow Area = 88.100 ac, Infigw Depth= 221" Rr 10-YR event

Infiow = 14803ci5 @ 1239 hrs, Volume= 17.665 af
Outfiow = 6.00cfs@ 0.00Nrs, Youme= 0.000 af, Atlen=100%, Lage 0.0 min
Primary = ondcis@ 0.00 hrs, Volume= 0.000 af

Rouling by Stortnd method, Time Span= 0.00-82%2.00 hrs, dt= 0.02 hrs
Peak Elev=1,103.14" @ 26.38 hry  Surf Area= 689,471 sF Storage= 769475 ¢f

Piug-Flow detention time= (not calculaled: inflial slorage excedes outfion)
Center-of-Mass del. time= (not calulated: no outfion)

Voluma Inved  Ayad Storage Storage Descripbion

# 119200 6,458,361 cf Gustom Stage Data (Prismatic)Listed below (Recaic)

Elavation BurfArea int: Slore Cum.Store
feel i cublc-feel) cuble-feel]
1,192.00 666,393 1] 0
1,194.00 707,054 1,373,453 1,373 453
1,166.00 748,224 1455278 2,828,731
1,188.04 769,737 1,537,961 4,386,692
1,200.00 1:501,932 2,091,659 6,458,351
Device Roulg lowerl  Ouliet De

#1  Pimary 118300 20,0' Wng x 20.0' breadih Broad-Crested Rectangular Weir
Fead (feel) ©.20 0.40 060 0.80 1.00 1.20 1.40 1.60
Coof. (Engish) 268 2.70 2,70 264 2.63 2.64 2.64 263

;_nmzry OutFlow Max=0.00 cfs@ £.00 hrs HWW=1,192.00' {Free Dischargs)
1=Broad-Crested Rectangular Welr{ Conirols 0.00 cfs)
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Pond 5P: Greley Lake Pond 6P;
|61F Hint: Submesged 443% of Reach 10R botlom.
M rfow
s Gl Inflow Area = 2,088,500 ac, Infiow Depth = 164" for 10-YR event
wi B Inflow Area=96,100 ac Wiow "= 17840C@ 1428h, Voumes - ZMTiSaf
_ Oulfiow = 103.46cfs @ 16.03 hrs, Volume= 284,143 af Atten= 39%, Lag= 106.7 min
I~ Peak Elev=1,193.14' Phmay = 108405 @ 1603hs, Vomes 2847138 s

0] Storage=769,475 cf Routing by Stor-Ind method, Time Span= 0.00-599.00 hrs, dt= 0.02 hrs
Peak Elevs 1,200.05° @ 16.03 his  Sud Area= 1,333,044 sl Slorages 822,074 ¢f

Phg-Flow detention time= 35.3 min calcutated for 284,713 af {§00% of infiow)
Center-of-Mass det. time= 353 min (2,152.4 - 2,417.1)

Volume Invert Avail 51 St & De:

# 1.200.00° 5,386,561 ¢f Custom Stage Dafa {Prismatic) isted below (Recalc)

Elevation Surf Area Inc.Slore Cum.Slore

(fes) {sq-fi) {cublc-feet) (cubic-teet)

1,200.00 404,702 0 Q

’ 1,201.04 1,385,802 95,297 £95,207

a 50100 $50 200 250 R0 B0 K0 450 5?',0”56:]' 0 B 700 750 B0 850 OO 8O 1.203.00 3.105,372 4,495,264 5,386,551

. Davice  Routing Invert Outiet Devices

¥ Primary 1,197.10°  43.0" x 20.0' long Culvert X 2.00
CMP, projectng, no headwall, Ke= 0,600
Outlet Inven=1,197.00° 5=0.0050" Co=0.600
n=0.025 Cemupated melat

#2  Padmary 1.202.00' 20.0°fong X 20.0° breadth Broad-Crested Rectangular Welr |
Head {feef} 0.20 0.40 0.60 0.80 1.06 1.20 1.40 160
Coel. (Engish) 268 270 270 264 263 264 264 263

rimary OutFTow Max=108.45 cfs@ 16.03 s HW=1,200.95 (Free Discharga)
Culvert {Bamrel Controls 108.45 cfs @ 5.59 fps)
2=Broad-Crested Rectangutar Weir{ Controls 6.00 ofs)
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Pond §P: Pond 7P:
Inflow Area = 121.200 a¢, inflow Depth= .46 for 10-YR event
i Inflow = 4970cls@ 13.58 hrs, Volume= 14.276 of
2 il Ouifiow =  1350¢5@ 18.32 hes, Volume= 11.619 af, Atten= 73%, Lag= 185.4 min
ol B Infiow Area=2,086.500 ac Primary =  13.50cfs@ 16.32 hrs, Volmes 11819 af
. Peak Elev=1,200.85"
155 e Routing by Stor-ind eméthed, Time Span: 0.00-998.00 hrs, dt= 0.02 hrs
hid Storage=622,074 of Peak Elev= 1,260.30° €0 16.32 hrs  SurfArea= 195,715 51 Storage= 358,254 of
140 i
% Plug-Flow detention time= 1,466.0 min calculated for 11.618 &f (79% of nflow)
T b Center-of-Mass del time= 1,374.5 min {2,340.2. 855.7)
i Volume et AvalSiorage Storage Description
© #1 1,255.00' 505,511 ¢f Custom Stage Data (Prismati¢)Usted beltw (Recale)
™
£ Elevation Suff Area s Slore Cum.Slore
i: {fest) (sq-f) {cublc-feet) (cubic-feet)
s 1,258.00 154,081 ] 0
2 ,260.00 195,715 309,796 309,796
" i 1,261.00 195,715 185,715 505,511
v scm\so:ao:sam)somasamssamm?mvsammmm Device Rgﬂ,ﬂ_\g Inveit  Outlet Devices

Thow {hotesh
#t  Primary 4,258.00"  24.0° x 20.0'fong Culvert CMP, projecting, no headwall, Ke= 0.800
900

Outist Invert= 1,256.90° §=0.06507 Co=0
A= 0,025 Cormugated mets

#2  Primary 128000 200 fong x 20.0' breadth Broad-Gresled Reclangular Weir
Head {feel) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 160
Coef. (English} 268 270 270 264 2563 264 264 263

Primary OutFlow Max=13.49 cfs@ 16.92 hrs BW=1,250.30" ({Fiee Discharge)
1=Guivert (Barrel Controls 4.7+ ofs @ 3.10 fps}
2=Broad-Crested Reclangular Weir{Weir Controls B.78 cfs @ 1.47 fps)
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Pond 7P Pond 8P;

inflow Area = 4194500 a¢, ffiow Depth= 156" for 10-YRevent

Traw Infiow 14663 cls @ 13,39 hrs, Volume= 54,620 af

il Outfow 11189 cfs ) 14.41 hrs, Volume= 54,829 al, Alten= 24%, Lag= 61.3 min
Inflow Area=121.200 ac Frimary Hisdcls @ 14.41 hs, Volumes 54.620 af

Peak Elev=1,260.30° Rouling by Stor-Ind msthed, Time Spans 0.00-589,00 hs, di= 0.02 trs
Storage=368,254 cf Peak Elev=1,257.7¢' @ 14.41 hrs  SurfArea= 360,593 sl Storage® 170,366 of

Plug-Flow detention Eme= 10.3 inin calcutaled for 54.629 af {100% of mfiew)
Center-of-Mass del tyne= 10.3 min ( £93.2- 8829)

[}

Yolume Inved  Avadl Storage  Storage ion
#¥1 125700 3038942 ¢f Custom Slage Dala (Prismaticlisted betow (Recalc)

Flaw (et}

RN

Etevation SwiArea Inc.Store Cum.Store
{leeh {sg-fi} {cublc-lee) {cubic-feet)

19 1,257.00 £82M1 0 0
,260.00 1,174 614 1,854,328 1,884,328
4,261.00 1,174,514 1,174,614 3,038,942

L z
m|misammm3um$&%5ﬁmwm7wmmmm DBV‘DORO.@ Invert  Cutlet Davices
81 Prmary 1253600 7207 x 20.0° fong Culvert CMP, projecting, no headwal, Ke= 0.900 1
Cutlet Invert= 1,252.00 5=0.0050" Ce=0.800 ;
n=10.025 Comgated melal
#2  Primary 1.280.00° 20.¢° long x 20.0° breadth Braad-Crested Hectangular Weir
Head (feel) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coel. (English} 268 2.70 2.70 264 263 284 264 263

rinary OutFlow Max=111.09 cls@ 14,41 s HW=1257.79° TW=1,25500 (Fixed TW Elav= 1,255.000
1=Cuivert Banel Conlrols 111,99 ¢fs @ 6.33 1ps)
2=Broad-Csested Rectanguiar Weir{ Conlrols .00 cfs)

Future Conditions - Lake Magnor Type il 24-tr 10-YR Rainfafi=4.10" Future Conditions - Lake Magnor Type If 24-hr 10-YR Rainfali=4.10*
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Pond 8P: Pond 9P:

[63]) Waming: Exceaded Reach 12R inflow depth by 0.94' @ 31.06 hus

[]
150 JTEE B Piray fnfiow Area=  1,659.800ac, Inflow Depth= 1.53" for 10-YR evenl
159 tnflow Area=419.400 ac infiow 267.07 cfs @ 17.69 hvs, Volome= 211783 af
w0 ' Oulfiow 61.72¢fs @ 26.60 hrs, Vohsne=  211.783af, Alten= 77%, teg= 534.4 min
ci Peak Elev=1,257.79 Prirmary Bi72cks @ 2650 his, Volume= 24 783 af

HEEt Storage=170,366 cf

nyu

Routing by Slor-1nd methed, Tims Span= 0.00-899.00 hrs, dt= 0.02 hrs
Peak Elev= 1,210.24' @ 2660 hrs  Surf.Area= 3,306,820 sI'  Storage= 5,706,139 ¢f

Plug-Flow delention time= 1,115.2 min calcolated for 211.77¢ af ($00% of infiow)
Center-pf-Mass del, time= 1,118.2 min (2.410.0 - 1,231.8)

Volume Invert Avail.Storage  Slerage Description
#1 1,208.00 (6,083,958 ¢f Cuslom Stage Data {Prismalic)isted below (Recals)

Fiow (e}

a3dB88883d38388

Elzvation SurfArea Inc. Store Cum.Store

{feet) {sq-1) {oubic-Teet) ({cubie-feel)
1.208.00 1,511,294 0 0
1,210.00 2,455,564 4,866,058 4,866,858
1.212.00 2,880,768 7,336,332 12,203,190
1.213.00 3,880,768 3,880,768 16,052,858

' Device Routing Invert Outlet Devices
#5  Primary 1.206.00° 48,07 x 25.0'long Cubvert CMP, projecting, no headwal, Xe= 0.800
Outie! [nverl= 1,205.80° &= 0.0040' Ce= 0.200
. n= 0.025 Cormugaled metal
i #2  Piimary 1,212.00° 20 0" tong x 20.¢° breadth Broad-Crested deangu:ar\h‘ei:
Head {fee) 0.20 0.40 0.60 0.80 1.00 120 1 50
Coel. (Englsh) 2.68 2.70 2.70 2.64 263 264 264 2.63

Primary OQutFlow Max=561.72 ¢fs@ 28 60 his HW=1,210.24' TW=1,207.00" (Fixed TW Elev= 1,207.069)
Criverl (Bamel Conlrols 61,72 ofs @ 5.76 fps}
2=Broad.Cresled Rectangular Weir{ Controls D.00 ofs)
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Pond 10P:
Enfiow Area s B40.300 ac, Infow Depth = 146" {or 10-YRevenl
Inflow = 12618 cis @ 14.59 lvs, Volumes 78.551 af
Outfiow = 12379 cls @ 15.36 s, Volume= T8.272 af, Allenn 2%, |sg= 45.9 min
Pimary = 12378 65 & 15.38 hrs, Volume= 7821281

Prepared by DAS, Cedar Gorpor,
v_{&" S goo ;sa’nomzalrn [ mawggcm Saftware Sclutions LLG
1 rdow
B Prear
2 Inflow Area=1,659.800 ac
: Peak Elev=1,210.24"
7] Storage=5706,139 cf
700
123
R1
10
120
100}
By
-]
o
=
¢ £50 760 1 320 850 $00

Rouling by Storlnd melhod, Time Span= 0.00-599.00 tus, di= 0.02 brs
Peak Elov= 1, 227,48 @ 1538 hrs  SurfArea=T4923 51 Slorage= 215624 of

Phg-Flaw detentjon (ime= 105.8 min calcutaled for 78.271 af {100% of infion)
Cenles-of-Mass det. ime=26.9 min{ 1,284.9 - 1,232.0)

Vohnye toved  AwadStor Ds,
595,245 ¢f Custom S$tage Data {Pdsmatic) isted below [Recak)

# 1.223.00
Efevation SuifArea ine. Slore Cwrn Store
feel] A fcubic-fe o tublc-feel
1223060 21,285 L 1}
1,228.00 84,139 266,085 256,085
1,230.00 129 511 210650 466,735
123400 128,511 128,511 596,248
Devica  Routing taverdd  Oullet Devices
#1 Primary 122250 72,07 x20.0" long Cutvert CMP, projeciing, no heedwall, Ke=0.900

Cuitiet Invert= 1,222 30 $=0.01007 Ct=0.900

= 0025 Corugated metal

#2  Phmary 1,230.00' 20,0°fong x 20.0° breadih Broad-Crested Reclanguar Weir
Head (feet) 0.20 0.40 060 0.80 1.00 1.20 140 160

Coef, (English) 263 270 270 264 263 264 264 263

=Culvert (Barref Contiols 12378 ofs @ 6.6% fps)

% ary OutFiow Max=123.79 ofs@ 15.36 tws HW=1,227.48 TW=1,223.80" (Foed TW Elev= 1,223.507
2+Broad-Crested Reclangular Weir{ Contzots 0.00 cfs)

Future Conditions - Lake Magnor Typa 1l 24-hr 10-YR Rainfalf=4.10"
Page 89
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Pond 10P:
0 [
1 inflow Area=646.300 ac
Kl Peak Elev=1,227.48'
- Storage=215,624 of
20
'g 1]
0
o
5
£
k5]
0

o 3

Future Conditions - Lake Magnor Type I 24-hr 10-YR Rainfat=d. 10"
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Pond 11P:

(61] Hinl: Submerged 51% of Reach 13R botlem
infow Asea = 1,407.500 ac, Inflow Deplh= 1.50" for 10-YR event

Inficw 32i63¢cls @ 14.54 hrs, Volume=
Outfiow 26545 cfs @  15.66 hrs, Volumes=
Primary 26545 ¢f5 @ 15.85 his, Volumes

175.701 af
167,114 af, Atlen=17%, Lag= 67.2min
167.114 af

Routing by Stor-ind melhod, Time Span= 0.00-999.00 s, di= £.02 hes
Peak Elevs 1,210.68' @ 1566 hrs SufArea= 506,544 5T Storage= 1,130,615 ¢f

Plug-Flrw detenlion tyme= 167.8 min catcolated for 167 114 af (95% of nfiw)
Cenler-of-Mass det. time= 56.4 min {1,228.9- §,172.5)

Volume lnved  Aved Siorage Siorage Description
# 1,207.00 2933772 Cuslom Stage Data {Prismaliciisted below (Reca'c)

Elevation Surf Area Inc. Slore Cum.Biere
{feet) Isq-f} {cuble-feel) {cuble-feel)
1,207.00 3,662 [ ]
1.210.00 491,135 769,146 789,548
1,214.00 584,178 2144828 2,933,772
Deyice Routing Invert  Outlet Devices

#1 Primary 120710 725" x 25.0'long Culvert X 4.00
CMP, profacling, no headwall, Ke= 0,900
Outlel Inveri= 1,207.00' 5=0.0040% Cc¢=0.900
n= 0.025 Cormugaled melai

#2  Prmary 1,21400° 200" long x 20.0° breadth Broad-Crested Rectangular Weir
Head (feet) 020 0.40 0.60 §.80 1.00 §.20 1 1.860
Coef. (Englsh) 268 2.7¢ 2.70 264 263 1&6 25-1 2.63

mary OutPlow Max=265.43 cfs@ 15.65 hrs HW=1210.68° TW=1,200.00" (Fixed TV Elev= 1,209.007
4=Culvest (Bamel Conlrols 265.43 ofs @ 5.41 fps)
2=Broad-Crested Rettangulay Weir{ Condroks 0.0 cfs)

i
|
E
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Future Conditions - Lake Magnor Type N 24-hr 10-YR Rainfali=4.10°
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Pond 11P:
w50 H
2‘: Inflow Area=1,407.500 ac
Peak Elav=1,210.68"

Storage=1,130,616 cf

Future Conditions - Lake Magnor Type If 24-hr 10-YR Rainfali=4,10"
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Pond 17P: Marsh Lake

inflow Area = 175.300 a5, Infiow Deptha 246" for 10.YR event

Inficer = 4448Bcfs@ 1216 hrs, Volume= 25,133 af

Outfiow = 134 cls @ 24.46 ks, Volume= $.168 af, Atlen= 100%, Lag= 139.3 min
Prmary = 13 e @ 24.48 s, Volumee f.168 af

Rouling by Stor-lnd methed, Time Span= 0.00-993.00 hrs, dt=0.02 hrs
Peak Elev= 1,593.08' @ 24.46 lys  SurfArea= 543,842 sf Slorsge= 1,568,258 of

Plug-Flow detantion time= 1,483.7 min calculated for 1.168 af (3% of Infiow}
Centes-of-Mass del. time= 1,234.8 min {2,068.0 - 831.2)

Yolume Invert  AvailSlorage Storage Description
#1 1,15000  3,205502¢0  Custom Stage Data {Prismaticisted below (Recak)

Elevation Sud Area Inc.Slore Cum Slore
{feel) ggg-!l) (cublc-feel} {eutic-feel)
1,190.0¢ 473,448 0 ]
1,194.00 564,774 2076444 2076444
1,196.00 £84.774 1,128,548 3,205,992
Davice Rouling Imvert  Quliet Devices

#1  Primary 1,102.0¢ 20.0' long x 20.0" breadth Broad-Crested Rectangular Welr
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 150
Coef, (Englsh) 263 2.70 270 264 263 265 264 263

g_mary OutFlow Max=1.29 ¢is8 24.45 hrs HVW=1,153.08" (Free Discharge)
tuBroad-Crested Rectangular WAJfMercoﬂlrob 1.20cfs @ 0.77 fps)

Future Conditlons - Lake Magnor Typo N 24-bf 10-YR Relnfal=4.10"
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Pond 17P: Marsh Lake

Inflow Area=176.300 ac
Peak Elev=1,193.08"
Storage=1,568,258 cf
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Future Conditions - Lake Magnor Type §l 24-tr 10-YR Ralnfal=4.10"
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Pond EXiT:

[40] Hint: Not Deseribed {Cutfiow=Infiow)

Infiow Area = 3,626.800 2¢, Infiow Depth> 1.49° for 10-YR evenl

inficw L 20.55cfs @ 76.40 hrs, Volumes= 451.235af

Pdmary = 20.55¢is @ 78.40 hrs, Volume= 451,235 21, Alen= 0%, Lag=0.0min

Routing by Stor-Ind method, Time Span= 0.00-589.00 hs, dt=0.02 hrs

Pond EXIT:
[]
bt e e
uf FEE Inflow Area=3,626.900 ac
1%
htd
15
15
11
F
3]
1t
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¥
a
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M
k3
q
kS
.
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"0 %0 10 130 70 220 N0 3 KN 4D S0 50 K0 60 700 150 80 80 500 550

Tma' [hours)




Future Condltions - Lake Magnor Type Il 24-hr 160-YR Rainfai=5.80"
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Time span«0,00-939.00 hrs, dt=0.02 lrs, 49951 points
Runoff by 5CS TR-20 method, UH=28CS
Reach rouling by Slor-ind+Trans methad - Pond rowting by Stor-Ind method

Subcatchment AL Runoff Area=250.400 a¢  Rumoff Depth=2.56*
Flow Langth=3 258 Slope=D.00BS" Te=1208min CN=63 Runof=105.01 ¢k 53.363 af

Subcatchmant Al: Lake Magnor Runofl Area=217.500 a¢ Runoff Depth=563"
Flow Length=4 425" Te=4.1 min CN=93 Runoff=1,806.06 cfls 102.959 af
Subcatechment B; Runofl Area=300.300 ac  Runeff Dapth=3.50"

Flow Length=3,727° Slope=0.01007 Yc=92.9 min CN=T79 Runoff=40246 cks 87.627 af

Runol Area=43.900 a6 Runoff Depth=5.68"
Frow Length=2,070° Te=2.7 min CMN=3% Runoff=382.11 ¢k 20.403 af

Subeatthment B1: Barbo Lake
Subsatchment C: Runof Ares=51.000 a¢  Runefl Dapth=3.80"
Flow Length=1,185" Slope=0.005t ¥ Tc=47.8 min CN=82 Runofi=12246¢k 15.165af

Subcatchmont D: Runoff Area=176.300 ac  Runoff Depth=4.01"
Flow Length=1 485 Slope=0.02807 Te=228min CH=84 Runof=719.03chk $5.900af

Subcatchment Ex Runoff Area=178.000 a¢  Runoft Depth=2.65"
Flow Length=A714' Slope=0.0051" Te=2053min CN=T0 Runoff=95.37cls 302701

Subcatchment F: Runofl Area=124.800 a¢ Runoff Depth=3.91"
Flow Length=5,55¢" Slope=000227 Te=2426 min CHN=B3 Runoff=8%23 ¢k 40655 af

Subcatchment G Runoff Area=375200 ac  Runof Depthe3 50"
Fiowi Length=8,822 Slope=0.00207 Te=3415min GH=T9 Runcff=1B4.55cfe 109.483 af

Subcaichment H: Runoff Area=95.100 a¢  Runoff Depth=3.70"
Flow Length=2,080° Slope=0.01807 Te=412min CN=81 Runoff=248.90ck Z9.646af

Subcatchment &: Runoff Area=$11.500 ac  Runofl Depth=3.80"
Flow Length=2,381" Slope=0.01307 Tc=523min CN=BZ Runoff=251.34ch 35.341af

Subcatchment J: Runoft Area=315200 a¢  Runoff Depth=3.40"
Flow Length=5288"' Slope=0.00537Y Ti=1759 min CN=T75 Runoff=25363 ¢fs 89.281 af

SBubcalchment K Runofl Area=252.300 a¢  Runoff Depth=3.60"
Flow Length=4,154' Slope=0.0086 7 Tca101.3 min CH=80 Runof=32885ch 75.717 af

Subcatchment L: Runoff Area=158.409 ac Runoff Depth=221"
Flow Length=3,591" Slepe=0.0200" Tc=9052min CN=55 Runoff=124.95 ¢k 29.132 af

Subcatchmant M: Runcff Area=4$69.100 a¢  Runoff Depth=3.21"
Flow Length=6 454" Slope=0.012¢7 Tc=1455 min CN=76 Runoff=410.17 ¢k 125.414 af

Future Conditions - Lake Magnor Type It 24-he 100-YR Rainfali=5.80"

Prepared by DAS, Cedar Corporatien Page 106
HydroCADD 5.00 s‘nDD1215 © 2008 HydroCAD Sofware Sovtions LLC B/222006
Subcatchmeant N: Runefi Area=133.700 ¢ Runoff Depth=221"

Flow Lengh=546T" Siope=001727 Te=1436min CN=65 Rumnofi=T7.40ck 24538 afl

Subcatthment O; Runeflf Area=105.700 a0 Runo Depth=2.65"
Flow Lengh=3.627 Slope=0.0593 7 Tc=856min CM=70 Rurnoff=t1229 cts 23318 al

Subcatchment P: Runcff Area=121.200 s¢ Runof! Depth=2.74"
Flow Length=3,452' Slope=0.00757 Tc+1284 min CN=71 Rumnofi=98.07 ¢l 27658 af

Subcatchment Q: Runoff Area=176.600 a¢  Runclf Depth=3.40"
Flow Length=4 185" Slope=0.01007F Te=1045min CN=78 Runof=211.00 ¢k 50,135 af

Subcalthment R: Famofl Area=242 600 ac  Runel Depth=2.47"
Flow Length=5862 Slopex0.00T8 Y Te=2085min CN=58 Funoff~119.42 ¢fs 49.500 af

Reach 8R: Avg. Depth=125' MaxVel0.63 fos Infow=140.89 ¢l 558563 af
n=0.050 1=58150' $=00004" Capacity=622.17 ¢fs Outfow=137.02 cfs 518.552 af

Reach 10R: Avg. Depth=0.46' MaxVel=i.0f fps Infow=S4.50cfs 36384 af
n=0050 L=2510.0 $=0.00M Y Cepacity=2299.12cfs Chitlow=94.46ch 393841 al

Reach 12R: Avg. Dapth=1.84' Max Vel=1209p3s Inflow=52040¢cis 318125 af
r=0050 L=3585.0' S=0.0008Y Capadty=11110.13ck Outtow=48521ck 216124 af

Reach 13R: Avg. Depth=126" Max Vel=2201ps Infow=594.67 cks 207580 af
n=0.050 Lui570.0° 5=0.00437 Capacity=2.584 8¢ cls Ouvtlow=591.04 ¢ 297.680 af

Reach 14R: Avg. Depth=0.70" Max Vel=1491ps Infoa=215.76 ¢k §47.576 afl
n=NG50 1=22000 5=00043 Capacity=25674%ck Outfiow=215.04 ¢fs 147.576 af

Reath 15R: Avg. Depth=D26 Max Vel=1.01 fos  Infow=54 97 cf5 24.501 af
n=0050 L=1,$220' $=0.00707 Capacity=3,205.84 cfs Outfow=5353 ¢k 24.501 af

Reazh f6R: Avg. Depth=0.64 MaxVel=1.191ps Inflow=157.9 ¢ 100.035 af
n=0050 L=16100" $=00030'7 Capacily=2,16647 <k Outlow=157 61¢5 100.035 af

Reach 21R: Avg. Depth=1.85 MaxVel=0.71 fps Inflow=313.30 cfs 658.701 &1
n=0070 L=1,M20 500006 Capattyn73200cfs Outflow=310.02cls £64.700 af

Pond 1P: Peak Eley=1,191.73" Storage=30,327 50T ¢f Infow=2,37520 cfs 049217 af
B0.0" X 200" Cuvert Outlow=45.19 ¢ 842.035 af

Pond 4P: Peak Blev=1,185.14' Slorage=1,70587 cf Infow=95.37 ck 29270 al
Outfiew=0.00 ¢fs 0.600 al

Pond 5P: Greley Lake Peak Etev=1,193.88" Sterage=12091380 ci Inh 4850 ck 29546 af

Oulow=0.00 ¢fs 0.800 afl

Pond 6P: Peak Etev=1,201.72' Storage=2,125754 cf Inflow=31322 cfs 518.563 !
Outhow=140.89 ¢fs 518553 of

Future Conditions - Lake Magnor Type i 24-hr 100-YR Rainfal=5.80"
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Pond 7P; Peak Elev=1,260.81" Storage=488,301 of Infow=23.07 cfs 27.658 af

Outbow=54 67 ¢fs 24.501 af

Pond 8P; Peak Elev=1.25393 Storage=820415cl Infow=271.13ck 100.035af
Outfiow=t57.81 ¢fs 100.035 af

Pond sp; Peak Elev=1211.97 Storage=12,087,121 ¢f Infow=52621 cfs 393.841 af
Cutfow=04 50 ks 393.841 af

Pond 10P; Peak Blev=1,222.8% Storage=445,0% of hfow=22027 cfs 147.855 af
. Qutlow=215.76 cls 147.576 al

Pond 1§P; Peak Elev=1212.24" Slorage=2922245 of Infow=84880ck 325712 af
Outiow=52040 cfs 318.125 af

Pond 17p: Marsh Lake Peak Elev=1,123.63' Slorage=1,859,893 ¢f Inflow=719.03 cfs 58.90% af
Cuthow=27.02 cfs 23.9£4 af
Pond EXI1T: Infow=45.19 cks 342,036 al

Primary=4518 ¢fs 842035 af

‘Total Runoff Area = 3,688.300 ac  Runoff Volume = 1,083,070 af  Avesage Runo!f Depth = 3.35"
53,32% Pervious Areaa 1638700 ac  6.63% Impervious Area = 260.600 ac

Future Conditions - Lake Magnor Type i 24-hs 100-YR Rainfall=5.60"

Prepared by DAS, Cedar Corporation Page 108
HydroCADR 800 e 001218 92006ﬁmwcmﬁﬁwwesmmms LEC BI222008
Subcatchment A:

Runoff ® 19591 s @ 13.55Nrs, Volume= 53 383 af, Depth= 256"

Runefl by 5GS TR-20 melhod, LiH=5CS, Time Span= 0.00-892.00 hrs, di= 0.02 hrs.
Type Il 24-hr 100-YR Ralnfali=5.80"

Asea(ac) €N Descripbion
250400 69
250.400 Pervious Area

Tc Length Slope VelocRy Capacity Descriplion
{min)  (feal) ()  {fisec) (cfs}
1209 3,259 0.0086 D.45 {.ag/CN Method,

Subcatchment A:

Type Ii 24-hr 100-YR
Rainfali=5.80"

Runoff Area=260.400 ac
RunocH Velume=53,363 af
Runoff Depth=2.56"
Flow Length=3,259'
Slope=0.0088'1
Tc=120.9 min

CN=69

Flow (chi)
csBLAEB B EIRHRESERY

T 7 g
U50|DOIWW?&W!&W‘W&?OWS?%&?MTWMWWW
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Subecatchment At: Lake Magnor
Runoff = 180606 ¢fs @ 9194 hrs, Volmes 102,959 al, Depth= 568"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-§99.00 hrs, dt= 6.02 hrs
Type Il 24-hs 100-YR Rainfal=5.80"

Areafac) CN Descriplion
217.500 93 EAKE MAGNOR

211.500 impervions Area

Te Length SIOpe Velocty capac&y Description
mir) (et fiisec)

41 4,425 17.94 Lake or Resejvoir,

Mean Depth= 10.60"

Subcatchment Af: Lake Magnor

2ol | '
L]
e I7 Type li 24-hr 100-YR
e |- Ralnfall=5.80"
b EL Runoff Atea=217.500 ac
g | = Runoff Volume=102.569 af
g =ik Runoff Depth=5.68"
¥ 1o = Flow Length=4,425'
pd = Te=4.1 min
T 4924 CN=09
g‘;
1w
L Eo

2 sa'iwlwmﬁﬂmmmmﬁ?mswmimmmu&
Thea (hours]

Future Gonditions - Lake Magnor Type Il 24-hr 100-YR Rainfali=5.60"
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Subcatchmeant B:
Runoffil = 40246¢fs@ 13.05tws, Volume= 87.6217 al, Deplh= 3.50°

Runoff by SCS TR-20 method, UHa$CS, Time Spans 0.00-908.00 brs, dt= 0.02 hus
Type 1l 24-tv 106-YR Remfak=5.80*

Area (s¢) CN _Destriplion
300300 78
300.300 Pervious Arga

Te Length  Slope Velacay Capaciy Descripiion
min; feet) tilzs) (cf5),

939 3,727 00100 0 66 Lag/CN Method,

Subcatchment B:

B ferof

Type |l 24-hr 100-YR
Rainfall=5.80"

Runoff Are¢a=300.300 ac
Runoff Volume=87.627 af
Runoff Depth=3.50"
Flow Length=3,727
Slope=0.0100""

T¢=93.9 min

CHN=T79%

Flow {cfs)
o3eaBSSREEENRRELUERE RS

e A o
2 100 ;mmmmwmmsooss?mmrmnammmm
s
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Subeatchment Bf: Barbo Lake

Typo il 24-hr 100-YR Rainfelf=5.60"

Runoff = 3929t cs @ 11.93 s, Volumes= 20463 8f, Deplh= 5.68°

Runofl by S¢S TR-20 method, UH=5CS, Time Span= 0.00-593.00 hrs, di= 0.02 his.
Type || 24-hy 100-YR RainfaB=5.50"

Areafacy CN Description
43.100 89 BARBOEAKE

43,100 Impervious Area

Te length  Slpe Vemy Cspaooty Descriplion
(] feel]

27 20710 12,69 Lake or Reservelr,

Mean Deplh= 5007

Subcatchment B1: Barbo Lake

BR.rot

Type I} 24-hr 100-YR
Rainfali=5.80"

Runoff Area=43.100 ac
Runoff Volume=20.403 af
Runoff Depth=5.68"
Flow Length=2,070
Te=2,7 min

CN=99

R e i
) s‘n m;sozw?snzdaasuaéagré:"s;wss;aswwmmmmsms&
=

Future Conditions - Lake Magnor Type l] 24-hr 100-YR Rainfali=5.80"
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Subcatchment C:

Runof = 12240cis @ 1247 s, Volume= 38,165 af, Deplh= 3.80"

Runcff by SCS TR-20 method, UH=5CS, Time Span= 0.00-995.00 hrs, diz 0.02 hvs
Type |1 24-hr 100-YR Rainfal=5.86"

Area (ac) CN Descriplion

51.000 g2
51,000 Pervious Ares
Te Length Slope Veloc&y Cepac:!y Description
(min) (e (M) (R/sec) (€f5)
47.8 1,188 00054 0.4t Lag/CH Method,
Subcatchment G:
“ E==
wl Type Il 24-hr 100-YR
i ) Rainfall=5.80"
17 Runoff Area=51.000 ac

Runeff Volume=16.165 af
Runoff Depth=3.80"
Flow Length=1,186

Slope=0,0051 '
Tc=47.8 min

CN=82

o A A
sa mmmdoaéoas‘amﬁusmssfsmssammmmmm
fhours)




Future Conditions - Lake Magnor Type Il 24-hr 180-YR Rainfail=5.80"
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Subcatchment D2

Runoff = 718.03cis @ 12.15 hrs, Volumes 58.809 af, Dapth= 4.01*

Runoff by 5CS TR-20 method, UH=SCS, Time Span= 0.00-50%.00 hrs, di= 0.02 hrs
Type | 24-hr 100-YR Ralnfali=5.60"

Areafacy CN Description

Future Conditions - Lake Magnor Typa il 24-hr 100-YR Rainfali=5.80"
Prepared by DAS, Cedar Coporation Page 114
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Subcatchment E:
Runoff = 9537 ci5 @ 1481 s, Volume= 39270 &f, Deplh= 2857

Rupofl by $CS TR-20 methad, UH=SCS, Time Span= 0.00-939,00 hvs, di= 0.02 hvs
Type It 24-hr 100-YR Rainfak=5.80"

Area(sc) CN Destription

176.300 B4 176000 70
176,300 Pendous Area 178.000 Pendous Area
To Length Slops Vehaly Capacity Description o Length pre Velocay capacay Description
M) feel /A ofs) Fmin) fee
229 1485 002y 1 08 Lag/CH Method, 2053 4,714 D.OOS! 038 Lag/CN Method,
Subcatchment D: Subcatchment E;
_ Teer =
[ Type Il 24-hr 100-YR - Type I 24-hr 100-YR
=i [ Ralnfall=5.80" = Rainfall=5.80"
-l Runoff Area=176.300 ac w{} Runoff Area=178,000 ac
0 é Runoff Volurne=58.909 af . Runoff Volume=39,270 af
g = I Runoff Depth=4.01" g b Runoff Depth=2.65"
et g Flow Length=1,485" = Flow Length=4,714'
mJ‘ 52’ Slope=0.0280 7 P Slope=0.0051 "1
=i Te=22.8 min ¥ Tc=205.3 min
oy - = m
w2 CN=84 2 CN=70
bt =
5: R B e e B o T T N e T
50 mmzéazsumméumsms&omssommmmmw 50 W0 130 200 250 00 H0 40 s50 0 530 G0 450 700 FED AO0 B0 W0 WA
Tena (hinrt) Tema (o}
Futurg Conditions - {.ake Magnor Type If 24-hr 100-YR Rainfall=5.80* Future Conditions - Lake Magnor Type ! 24-hr 160-YR Rainfali=5.80"
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Subcatchment F: Subcatchment G;
Runoff * 6928 cls @ 14.84 hrs, Volume= 40656 af, Depth= 3.91° Rungoff = 18455cis @ 1632 s, Volumes 109.483 af, Depih= 3.50°

Runoff by SCS TR-2¢ method, UH=5CS, Time Span~ 0.00-599.00 trs, 6t= 0.02 hus
Type ll 24-hw $00-YR Rainfat=5.80"

Atea{ag) CN_ Description

124900 83
124.800 Pendous Area
Te Length Stope Vesocaty Cepamy Description
[min] fee! tilii)
2426 5559 0.002 u.se Lag/CN Method,
Subecatchment F;
e Type Il 24-hr 100-YR
8 Rainfail=5.80"
» Runoff Area=124.900 ac
e Runoff Volume=40.656 af
£ Runoff Depth=3.91"
ie Flow Length=5,659"
o Slope=0.0022'r
™ Te=242.6 min
- CN=83
!Z
.’-

R B e g

ﬂ mmlw:mmmmmﬁoms&rs&osﬁorwrﬂmmmm
Tiea oy

Runoff by SCS TR-20 method, UH=5CS5, Time Span= 0.00-999.00 hrs, dt= 0.02 hrs
Type I 24-hr 160-YR Rainfali=5.80"

Asez(ag) CH Destiiption
75200 T8
375200 Pendous Area

Te Length Siope Velocty Capady Descriplion
(i) (feel) {RAA)_ (fUset)  fcfs)

3415 B5z2 0.003 043 Lag/CH Method,
Subcatchment G:
200 ‘ T ot
o Type 11 24-hr 100-YR
l Rainfali=5.80"
3l Runoft Area=376,200 ac
0] [ Runoff Volume=109,483 af
] Runoff Depth=3.50"
3 Fiow Length=8,822"
* Slope=0.0030 f
n Tc=341.5 min
0 CN=79
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Future Condilions - Lake Magnor Type I 24-hr 106.YR Rainfak=5.80"
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Subcatchment H:

Runofl = 24850 cfs @ 1238 tws, Volume= 20.646 af, Deplh= 3.70°

Runoff by 5CS TR-20 melhod, UH=5CS, Time Span= 0,00-§99.00 lvs. dt= 0,02 hrs.
Type l 24-hr $00-YR Ralnfz8=580"

Arealat) N Deseription

96,100 81
95.160 Pervious Area
Tc Le?glth Slope Velociy capacit¥ Descrigtion
! ) {les) [ {ffsec) !
412 2080 0.0180 084 Lag/CH Methed,
Subcatchment H:
(]
9 Type Il 24-hr 100-YR
ﬁ, Ralnfall=5.80"
7z Runoff Area=96,100 ac
; Runoff Volume=28.646 af
£k Runoff Depth=3.70"
- Flow Length=2,080’
| A Slope=0.0180 '
™ Te=41.2 min
© CN=81
o]
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Future Ccmdmons Lake Magnor Type ii 24-hr 160-YR Ralnfall=5.80"

P:eparedbyDA ar Corporation Page 148
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Subeatchment |:

Runeff = 25134 ¢k @ 1250 hrs, Volumes 35341 af, Depth= 3.80"

Runoff by SG§ TR-20 method, UH=SCS, Time Span= 0.00-599.00 hrs, di= 0.02 hrs
Type il 24+hw 100-YR Rainfal=580°

Areafsc) _N_ Deseription

115,500 82

111.500 Pervious Area

To Lenplh  Slope VelocRy capa&y Bascriplion .
min L) M) (f'sec) {cfs)

523 2381 G010 076 LagiCH Methad,

Subcatchment I:

Type I 24-hr 100-YR
Ralnfali=5.80"

Runoff Area=111.500 ac
Runoff Volume=35.341 af
Runoff Depth=3.80"
Flow Length=2,381
Slope=0.0130"'"

Te=52.3 min

CN=82

R T
501%154“?50!003&@‘5@5@55]0‘005&7”?50@&5@9@550
Tres ncts

Future Conditions - Lake Magnor Type Hl 24-br 100-YR Rainfalk=580"
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Subcatchment J:

Runof = 25383 cfs @ 14.25 vs, Volume= 89.381 al, Depth= 3.40"

Rune¥ by SCS TR-20 method, UH=SCS, Tme Span= 0.00-929.00 nrs, di= 0.02 s
Type [f 24-hr 100-YR Ralnfafi=5.80"

Area(ac) CN  Descriplion
315200 78

315.200 Pendous Area

Tc Length Slope Velocly capaczty Descriplion
(mim)  (feel) (M) (fVsed)
1759 5,288 0.0053 0.50 Lag/CN Method,

Subecatchment J:

Type Il 24-hr 100-YR
Rainfalf=5.80"

Runoff Area=316.200 ac
Runoff Volume=89.381 af
Runoff Depth=3.40"
Flow Length=5,288"
Slope=0.0053 1
Te=175.9 min

CN=78

Frowi {afe}
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Futuze Conditions - Lake Magner Type il 24-kr 100-YR Rainfali=5 80"
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Subcatchment K:
Runoff =  32886cfs @ 13.16 hrs, Volume= 75.747 af, Deplh= 3607

Runoff by SCS TR-20 melhed, UH=5CS, Time Span= 0,00-890.00 hrs, &= 0.02 hrs
Type |l 24-hr 160-YR Rainfal=$.80"

Area fag) €N Descrplion
252300 8D
252300 Penvious Area

T¢ length Slope VelocRy Cspacity Description
(min) __{feet) () (R/sec) (cis)
1013 415§ 00006 0.68 Lag/CN Methad,

Subcatchment K:

Type Il 24-hr 100-YR
Rainfali=5.80"

Runoff Area=252.300 ac
Runoff Volume=75.717 af
Runoff Depth=3.60"
Flow Length=4,154'
Slope=0.0096 "1

Te=101.3 min

CN=80
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Futura Conditions - Lake Magnor Type Il 24-hr 100-YR Ralnfaif=5.80"
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Subcatchment L

Runoff =  124.95cts @ 13.44 his, Volume= 20,432 af, Depth= 221"

Runoff by 5C5 TR-20 method, UH=5CS, Time Span# 0.00-539.00 tus, dt= 0.02 hrs
Type Il 24-hr 100-YR Rainfal=5.80"

AI‘E&!&C. Ch M vo_ﬂ

158.400 6%

158.400 Parvious Area

Te Leng\h Shpe Velocly Capacly Description
(L0) L fiset) {cis)

95.2 3.591 0.0200 083 Lag/CH Method,

Subcatchment L:

; Type Ul 24-hr 100-YR
waipA Rainfall=5.80"
/ Runoff Area=158.400 ac
Runoff Volume=29.432 af
Runoff Depth=2.21"
Flow Length=3,591"
Slope=0.0200 '

T¢=95.2 min

CN=65

Fow (em)

& 48 388

Future Conditions - Lake Magnor Type il 24:-hr 100-YR Rainfal=5.80"
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Subcatchment M:
Runclf =  M0i7¢ls @ 1574 his, Volume= 125.414 af, Depth= 3:21*

Runoff by SCS§ TR-20 method, UH=SCE, Time Span= 0.03-999.00 hrs, dt= 0.02 hrs.
Type H 24-hr 100-YR Resinfat=5.80"

Argafacy CN  Description
459.100 78

489,100 Pepdous Area

Te Llength Slope Velocky Capaeﬂy Description
(min) _{fee) (M) (Risec)
1455 6454 0.0120 0.74 Lag/CN Meihod,

Subcatchment M:

B Rurall

Type Il 24-hr 100-YR
Ralnfali=5.80"

Runoff Area=469,100 ac
Runoff Volume=125.414 af
Runoff Dapth=3.21"

Ftow Length=6,454'
Slope=0,0120""

Te=1455 min

CiN=76

Figw {cta)
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Future Conditions - Lake Magnor Type Il 24-hr 100-YR Rainfali=5.80" Future Conditions - Lake Magnor Type It 24-b¢ 100-YR Rainfzli=5.80"
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Subecatchment N: Subcatchment O:

Runoff = 77.40cis @ 13.88 tws, Volume= 24 589 af, Depth= 2.29* Renofl =  11229chs @ 43.02 s, Volume= 23.319 &4, Depth= 265"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 0.00-959.00 hrs, di= 0.02 hrs
Type I 24.-hr 100-YR Rainfal=5.80"

Ares(scy ¢N Description
133700 B5

133,700 Pervious Area

Te Llenglh  Slope Velocly Capacty Destription
{min) =3 (/) (fssec) (cfsh

1438 5467 0.0172 0.63 L.ag/CH Method,
Subcatchmeant N:

G Ruot
=B Type It 24-hr 100-YR
:: A Rainfall=5.80"
ol Runoff Area=133.700 ac
i Runoff Velume=24.589 af

I Runoff Depth=2.21"
le Flow Length=5,46T"
i Slope=0.0172
={f Te=143.6 min
by CN=65
5 ]
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Runoff by SCS TR:20 method, UH=8CS, Time Span= 0.00-999.00 hrs, di= 0.02 hrs
Type it 24-hr 100-YR Rainfaf=5.80"

Area(sc) CN Descriplion
185.700 70
105.700 Pendous Area

To Length Siope Velocly Cepagty Description
(min)  (feel) (AR (AUsec) (cts)
856 3,627 D.0193 [R4] Lag/CN Method,

Subcatchment Q;

125 ‘ D Rarct

Type Il 24-hr 100-YR
Rainfall=5.80"

Runoff Area=105.700 ac
Runoff Volume=23,319 af
Runoff Depth=2,66"
Fiow Length=3,627"
Slope=0.0193 "

Tc=85.6 min

CN=70
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Future Conditions - Lake Magnor Type Il 24-hr 100-YR Rainfali=5.80"
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Subcatchment P:

Runofft = 88.0Tcfs @ 13.55 hrs, Volume= 27658 af, Depth= 2.74"

Runofl by 5CS TR-20 method, UH=5CS, Time Span= 0.00-899.00 us, di= 0.02 hrs
Type B 24-hr 100-YR Rainfal=5.80"

Areafec) CN Desciption

121200 74
121.200 Pendeus Area
Te Lenglh  Slope \Moaty Capaniy Description
min)] feef
1284 3452 00075 0.45 Lag/CN Melhod,
Subcatchment P:
e

Type Il 24-hr 100-YR
Rainfali=5.80"
Runoff Area=124,200 ac

Runoff Volume=27,658 af
£ Runoff Depth=2,74"
H Flow Length=3,452'

Slope=0,0075 7
Te=128.4 min
CN=T1
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Future Conditlons - Lake Magnor Type Il 24-hr 100-YR Rainfali=5.80"
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Subcatchment Q:

Renoff = 211.00cis @ 15.16 bys, Volume= 50,435 af, Dapth= 3.40°

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0,00-999.00 hrs, dt= 0.02 s
Type H 24-ty 100-YR Rainfa=5.80"

__Area(ac) €N Descriplion

176800 78
176.800 Parvious Ares
Te Lenygth Shpe Ve!ody Capatty Destription
man, 22! (&) {ofsy
1046 4,105 0.0100 o,as Lag/CN Method,
Subcatchment Q:
-
7 Type Il 24-hr 100-YR
=14 Rainfail=5.80"
m Runoff Area=176.800 ac
1= Runoff Volume=50.135 af
g:x- ; Runoff Depth=3.40"
H 1w Flow Length=4,105"
=114 Slope=0.0400 "7
3,2 Te=104.6 min
a
&£
¥
b
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Future Conditions - Lake Magnor Type 1 24-hr 100-YR Ralnfali=5.80" Future Condltions - Lake Magnor Type fl 24-hr 100-YR Rainfal=5.80"
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HydioGAD® 8.00 s 041218 © 2005 HydreCAD Softwaze Sohstins LEC £22/2008 HydreCADE R 09 shn BO1218 € 2008 HydreCAD Software Solutions LLE 512212006
Subcatchment R: Reach 8R:

Runofft = 119.42cfs @@ 14.60 hrs, Volume= 43.900 af, Depths 243

Runoff by SCS TR-20 method, UH=SC8, Time Span= 0.60-999.00 hrs, di= 0.02 hrs
Type Il 24-br 100-YR Rainfab=5.80"

Area(ac) CN Deseriplion

242600 68
242600 Penvous Area
Te Length  Siope Vemﬁy Cspaczty Dascription
i) feel \ii)
2085 5862 0.0078 0,47 Lag/CN Method,
Subcatchment R;
133
¥ Type Il 24-hr 100-YR
v Rainfatl=5.80"
1: Runoff Area=242.600 ac
" Runoff Volume=49,900 af
£ Runoff Depth=2.47"
P Flow Length=5,862"
] 1 Slope=0.0078 T
=] e Tc=208.56 min
] CN=68
20
=]
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mioomzeozsawu:nammswss]oms'soréumamﬂwsw

[78] Waming: Submerged Pond BP Primary device ¥ 1 INLET by 1.05°

Infiow Area s  2,085.500 ac, Infiow Depth= 2.93" for 100-YR event
Infiow = 140.89 ¢fs 16.87 ws, Volume= 548.563 al

Outflow = 137.02 cfs @ 22.44 hrs, Volume= 55§8.562 af, Allen= 3%, Lag= 334.2 jiin
Roiding by Ster-Ind+Trans methad, Time Span= 0.00-¢49.00 s, di= 0.02 hrs

Max, Velocy= 0.68 fps, Min. Traye) Time=138.2 min

Avg. Velocity = 0,10 {ps, Avg. Travel Time= 923.3 min

Peak Slorsge= 1,135,491 of @ 20.13 hrs, Average Depth at Peak Storage= 1.25
Bank-Fill Depth= 3.007, Capacity at Bank-Full= 622.17 cfs

150.00° x 3.00' deep channel, n=0.050

Side Slopa Z-vakie= 10.8" Top Widlh= 250.00°
Length= 561500 Slape= 0.0004 ¥

Inted lverts 1,185.90, Oullel Inved= 1,194 50"

Reach 8R:
H tfiow
. ey 3 O et
! Inflow Area=2,086.600 ac
" : Avg. Depth=1,25'
w Max Vel=0.68 {ps
:: n=0.050
£w L=5,615.0"
i $=0,0004 1
2 £ Capacity=622.17 cfs
£
0
oy
0
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Future Conditions - Lake Magnor Typa M 24-hr 100-YR Ralnfal=5.80"
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Reach 10R:

Infiow Area=  1,659.800 a¢, Infiow Depth= 2.85" for 100-YR event
Inflow = 2450 cts @ 28,79 hrs, Vohune= 393 841 &8
Qutfiow = 2445 cfs @ 27.92 bws, Volumes 363.841 af, Aflen= 0%, Lep=61.8 min

Routing by StorInd+Trans methed, Time Spans 0.00-999.00 frs, di=0.02 hrs
Max Velociy= 1.01 1ps, Min. Travel Time= 41.2 min
Avg. Veiocty = 0.22 1ps, Avg. Travel Time= 187.% min

Peak Slorage= 233681 o @ 27.23 lvs, Aversge Deplh al Peak Storage= 0 46
Bank-Full Depih= 3.00, Capacky &t Bank-Fule 2.208.12 ofs

20000 x 3,00 deepchannel, n= 0050

Side Slope Z-valuew 10,07 'ropwadth 260.00°
Length=2,510.0° Slope= 0.00:

Inted Inveris 1,205.807, Outiet Inved- e

Reach 10R;

Future Conditiens - Lake Magnor Type il 24-hr 100-YR Rainfali=5.80"

Prepared by DAS, Cedar Corporation Page 130
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Reach 12R:

[81] Waming: Exceedes Pond 11P by 2.00' @ 0.00 vs

Infiow Area = 1,407.500 20, Inflow Depth = 271" for 100-YR event
{nfiow o §2040¢cfs @ 15.09vs, Volume= 315425 2f
Outfioy = 48521 cls@ 16.71Ns, Volumes 316.124 of, Allen= 7%, Log=$7.2min

Routing by Ster-Ind+Trans method, Tune Span: 0.00-999.00 hrs, di= 0.02 hrs
Max Veleclty= 1,20 fps, Min. Trave! Tone= 4.6 min
Avg. Veloclty = 0.10 fps, Avg. Travel Time= 814.3 min

Peak Slorage= 1,444,762 of @ 15.88 hes, Average Depth al Peak Storage= 1.84°
Bank-Full Depth= 3.00', Capaclty at Bank-Fui= 1,117.13¢fs

200000 X 3.00° deep channel, n= 0.050

Side Shope Z-vawe= 10,07 Top Widlh= 260.00°
Length= 3,585.¢' Stope= 0.0008 %

Infed nvest= 1,209.00°, Cutlel Invesrt= 1,208.50

Reach 12R:
125
il Inflow Area=1,659.800 ac
P Avg. Dopth=0,48 Inflow Atea=1,407.500 ac
8 Max Vel-‘l.l:ﬂ fps Avg. Depth=1.84'
I n=0.050 40 Max Vei=1.20 fps
z - L.=2,510.0' . n=0.050
= S=0.0024 1 _ 0] 1.=3,585.0°
s Capacity=2,299.12 cfs % 20 5200008 7
= £ 20} E Capacity=1,117.13 ¢fs
F) 0|
=
: =1
s / 52 AR
M 7
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Future Conditions - Lake Magnor Typs If 24-hr 100-YR Rainfalt=5.80* Future Conditions - Lake Magnor Typa Il 24-hr 100-YR Rainfak=5.80"
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Reach 13R: Reach 14R:

[61} Hint: Submerged 12% of Reach 14R bottom

infiow Area = 1,249.100 ac, Infiow Depth= 286" for $00-YR event
InBow = 50467cls@ 1399 hws, Volumes 2597.560 &f
Outflow = 59104 ¢is @ 14.31 hrs, Vouma= 267.580 &f, Atlen= 1%, Lag= 18.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-999.00 hrs, 61= 0.02 hrs
Max. Velocity= 220 {ps, Min. Travel Time= 11.2 min
Avg. Veloclty = 0.21 fps, Avg. Travel Time= 1242 min

Peak Storsge= 421,828 cf @ 14.11 hus, Average Depth St Peak Slorage= 1.26°
Bank-Full Depth= 3.00, Capacdy at Bank-Fusr 2,584.96 cfs

200.00' x 3.00' deep channel, n=0.050

Sida Staps Z-value= 10.0 7 Top Widlh= 260.00¢
Lenglh= 1.570.0° Slope= 000437

Indet Inverd= 1,2¢4.00", Oullet Inveri= 1,207.20°

[81] Warming: Exceeded Pond 10P by 0.50' @ 0.08 hrs

Inflow Area= 845300 ag, Infiow Depth= 274" for 100-YR event
Inflcw = 2i576¢fs@ 16.16 hrs, Volume= 147.576 &1
Outfion = 21504c5@ 16.84 hvs, Volume= 147.576 of, Alten= 0%, Lag= 41.% min

Routing by 5tor Ind+ Trans metnod, Time Span= .00-659.00 s, di= 0.02 hrs
Max Velodty= 1.49 fps, Min. Trave! Time= 24 6 min
Avg. Velocty = 0.20 1ps, Avg. Travel Time= 120.6 min

Peak Storane= 318,969 &f @ 16.43 hus, Averags Deplh at Peak Storage= 0.70°
Bank-Full Depth= 300, Cspacity at Bank-Full= 2,567.45 cfs

200,00 x 300 deep channel, n=0.050

Side Slope Z-value= 10.0"7 Top Widlh=s 260.00°
Lergth= 2200.0° Shope=0.0043 7

Iniet tnveri= 1,223.50°, Outlet Inved=1,214.10°

Reach 13R:

Infiow Area=1,248.100 ac

Avy. Depth=1.2¢"

s Max Vel=2,20 fps

©® n=0.050

5 L+1,670.0'

f’“" 5=0.0043°T

= f:: Capacity=2,584.96 cfs
=
150
A0
)
o
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E mmmmmmm&ms&gmaﬁarm)wwmmm
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Reach 14R:

43

% £y Inflow Area=646.300 ac

;5.3 Avg. Depth=0.70"

1o Max Vel=1.49 fps

1= n=0.050
glg L=2,200.0"
R $=0.0043'T

"o Capacity=2,567.45 ¢fs
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Future Conditions - Lake Magnor Type It 24-br 100-YR Rainfal=580"
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Reach 15R:
Infiow Area = 121.200 a¢, Infiow Depih = 2.43°  for 100-YR event
Inflow = 6497 ofs @ 14.88 hrs, Volume= 24.501 af
Oulfiow =  5353¢R @ 1525 hrs, Volumes 24.501 of, Allen= 3%, Lag=34.0 min

Roting by Stor-Ind+Trans methed, Tine Span= 0.08-959.00 hrs, di= 0.02 hrs
Max_ Velocy= 1.01 fps, M. Trave) Time= 18.56 min
AV, Velocty = 0.25 fps, Avg. Travel Time= 76.0 min

Peak Storage= 59,371 of @ 14.94 hrs, Average Depth atl Peak Storage=0.26'
Bark-Full Depth= 3.0, Capacily a1 Bank-Full=3,205.84 cfs

20000 x 3.00° deep chaanel, n=0.050

Sids Slope Z-valiez 100 Top Width= 260,00
teagih= 1,122.0° Slope= 0.00707

Intet Inver= 1,258.00", Oullet Invert= 4,250,507

Reach 16R:

Inflow Area=121.200 ac
© Avg. Depth=0.28'
s Max Vel=1.01 fps
o n=0.050
3 L=4422,00
® $=0,0070 "
= Capacity=3,295.84 cfs
o
1%

R ]
3
a

Future Condltions - Lake Magnor Type If 24-hr 160-YR Rainfel=5.807

Prepared by DAS, Cedar Corporation Page 134
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Reach 16R:

[78] Waming: Submerged Pond 8P Primary device # 1 INLET by 2.64°

Infiow Area = 410,400 a3, Inflow Depth= 286" for 100-YR event
Infiow = 15701 cls @ 15.34 v, Volumes 160.035 ar
Outfiow = 15761 ¢fs @ 15.85 s, Volume= 100.035 af, Atten= 0%, Lag= 36.8 min

Routing by Stortnd+ Trans method, Time Span= 0.00-993.00 hrs, di= 0.02 hrs
Max. Vetocy= £.19 fps, Min, Travet Time= 22 5 min
Avg. Velocity = 0,38 fps, Avg. Travel Times 75.2 min

Peak Storage= 212,870 ¢f @ 15.58 tws, Aversge I}eplh at Peak Storage= 0.84’
Bank-Full Depth= 3.00°, Capaclty at Bank-Fuli= 2,166.87 ofs

20000 x 3.00' deep channel, n= 9.050

Side Stope Zvalue= 10.0 7 Top Width= 260.00'
Length=1,810.0° Slopes 0.0030

Infel tnvert= 1,255.00°, Quliet Inverl= 1,250,10°

Reach 16R:

o inflow Area=419.400 ac
Avg. Depth=0.64"
Max Vel=1.18 fps

n=0.050

L=1,610.0'
§=0.0030°7
Capacity=2,166.87 cfs

Flowt {af)

cTBEELBIVREEFEER

Future Conditions - Lake Magnor Type il 24-hr 100-YR Ralnfaf=5.60"
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Reach 21R:

161 Hint: Submerged 95% of Reach R botlom

Infiow Area = 2,764.500 ac, |nfiow Depth = 2907 for j00-YRewvent
Infiow = 313.30cfls @ 96.33 hws, Volume= 658.701 af
Outfiow = 3100245 @ 17.41 hrs, Volumes= 668.700 af, Alten= 1%, Lag=85.1 min

Reuting by SlorInd+Trans methed, Time Span= 0.00-992.00 hvs, 6t=0.02 hrs
Max_ Velachy= 0.71 fps, Min. Travel Time= 31.6 min
Avg. Veloclty = 0.09 fps, Avg. Traved Time= 259.3 min

Peaj Storage= §87,315 of @ 16.88 hrs, Average Depth al Peak Slorage= 1.85°
Bank-Fufl Depth= 3.00, Capacity at Bank-Full= 73200 cfs

200,00 x 3.00° deep channef, n= 0.070 Sluggish weedy reaches wipools
Side Slope Z-value=20.0 7 Top Widlh= 320.00"

Lenglh=1,3426 Slope= 6.0006 %

Inet Invert= 1.195.00°, Cutlet faveri= 1,184.20°

Reach 21R:

Inflow Area=2,764.600 ac
Avg. Depth=1.85'
Max Vel=0.71 fps

n=0.070

L=4,342,0'

5=0.0006 7
Capacity=732,00 cfs

Future Conditions - Lake Magnor Type Hl 24-hr 100-YR Rainfali=5.80"
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Pond 1P:

Infiow Area = 3,626.500 ag, Inflow Depth = 3.14" for 100-YR event

Infiow = 237526ci @ 11.94 hrs, Volume= 849217 af

Cutfiow = 4519 cls @ 74.37 hfs Volumes 842 035 af, Allen= $8%. Lag= 3,745.7 min
Primary = 4518cls @ 74.37 hrs. Volume= 842036 af

Reuting by Stor-ind method, Time Span= 0.00-999.00 hrs, 61= 0.02 firs
Peak Elev= 1,181.73' @ 74.37 hrs  SurfArea= 18,135,369 s Storage= 30,327,507 cf

Plug-Flow detention Lime= 12,219.1 min caleulated for 842.019 2f (89% of infiow)
Center-of-Mtass del, time= 11,8146 min { 13,8435 - 2.028.9)

Volume Inverl  Aval Sloizge Slorage Descriplion
#1 1190007  35,202918 ¢l Lake Magnor {Prismatic)Listed below (Recal)
#2  1,990.00' 24,221,898 ¢f  Barbo Lake (Prismatic)isted below {(Recak)
B3 1,580.00' 19,504,088 cf Mud Lake (Prismaticilisted below {Recal)
83.018,913cf  Total Avaiable Storsga

Elevation Surf Area Inc.Store Cum Store

feed) cubic-feel] cuble-feet
1,190,060 9474713 ¢ 0
1,192.00 9,822,178 19,266,891 19,296,881
1,194.60 10,173,849 19,656,027 39,202,918
Eievation Surf Area In¢.Store Cum.Store

(feet) {sq-n) {cubic-feet) {cublc-feet)
1,180.00 3,912,344 0 o
1,185.00 5776418 24,221,893 24221896
Blevaion  SurlArea westore  CumSlore

{feel) {s4-f) (cutic-feed) (cubic-fegl)
1,180.00 3,587,635 Q 0
1,185.00 4.214,004 19,504,093 16,504,098
Devise Rouling Invert_ Qutlet Devices

#  Pnmary 1,180.00° $0.0% x 20.0*%ong Cubven X 2.00
CIP, projecting, no headwall, Ke=0.900
Outlet inveri= 1,189.70° S=0.01507 Cc= 0.500
n=90.025 Comugated metal

Primary OUtFlow Max=45,19 cfs@ 74.37 ys HW=1,191.73" (Free Discharge)
$=Culvert (Banel Controks 45.13 cfs @ 4.43 fps)

%
i
1




Future Conditions - Lake Magnor Type I 24-hr 100-YR Rainfak=5.80"

Future Conditions - Lake Magnor Type It 24-hr 100-YR Rainfai=5.60"
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Pond 1P: Pond 49

Infice Area = 1768.000 a¢, Inflow Depth e 285" for 100-YR event
g w Inflow = 9537 ¢l @ 14.61 hws, Volume= 39.%;3 afl
260 A, OQulfiow = 000 cis g 0.60ws, Volume= 0.000 af, Alten= 100%, Lag= 0.0 min
2400 Inflow Area=3,626.900 ac
Paak Elev=1,194.73" R by Stor-Ind method, Time Span= 0.00-969.00 hrs, di= 0.02 hvs
2,200 ' Peak Ekv= 1,198.14" @ 35.50 hrs  SurfArea= 1,200,624 sf Slorages 1,710,587 ¢f
20 Storage=30,227,507 ef @ or2g
) 0" 0 Phag-Flow detention Gime= {not cakulated: intial storape excedes owtfiow)
:z 50.0"x 20.0" Cuivent Cenler-of-Mass det. ime= {nol cafeutaled: no outfiow)
LIPS Volume lovert  Avail. St St
P #t  1,19450°  2870,843df Cusiom Stage Data (Prismaticiisted below (Recale)
oo Elevation Sul Area in¢.Slore Gum Store
0 (feel) (sg-) feublc-fae)  (cubicfeel)
&0 1,184.50 219,331 Q Q
e 1,185.00 1,108,921 345313 245,313
2001 1,107.00 1,432,600 2.534,530 2,879,841
° mmlﬁmmmmmuﬁmwmmrwtwwmmm POHd4P:
Tena (o)
15
Rt
“] Inflow Area=178.000 ac
s Peak Elev=1,196.14'
= Storage=1,710,5687 cf
&
3
E=
©
)
3
30
k=3
kg
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Future Conditions - Lake Magnor Type ! 24-hr 100-YR Rainfall=5.80" Future Conditions - Lake Magnor Type H 24-hr 100-YR Raipfait=5.80"
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Pond 5P: Greley Lake Pond 5P: Greley Lake
Infiow Area = ©6.500 ac, Infiow Depth= 3.70° for 100-YR event
Infiow ® 24880 cfs @ 1238 hrs, Yolume= 20646 =i B o
Quifiew = 000cls @ 0.00 hrs, Volume: 0.000 2f, Atten= 100%, Lag= 0.0 min : 8 Pocary
Primasy = 0.00cik @ 0.00 lys, Volume= 0.000 & 0 Inflow Area=96,100 ac
24
Routing hy StarInd method, Tims $pan= 0.00-999.00 hs, dt= 0.02 hrs = Peak Efev=1,193.88'
Peak Elev=1,193.88" @ 25.38 hrs  Swsf Area= 704,690 s[ Storage= 1,254,380 f 20 Storage=1.291,380 Gf

Phig-Flow deleation Lime= (nal calculated: ntial slorage excedes cutfiow)
Cenler-gf-Mass det. time= (not calculated: no oulfiow)

Volume Ieert Aval Slorage  Storage Descriplion
#1 1,192.00" 6,458,361 ¢f Cuslom Stage Data (PrigmaticListed below (Recalc)
Elevation Sur{ Area Inc.Stere Cum Slore
—_{fecD) [sq-f)) foubicTeet) {cubio-feet)
1.102.00 666,399 [ 1]
1.104.00 707,054 1,373,453 1373453
1,196.00 748,224 1,455,278 2,828,131
1,198.00 789,737 1,537 961 4,366,592
1,200.00 1,304,932 2091669 6458389
Device Routing Invert Ouilet Devices

#1  Prmary 1,§99.000 20.0' long x 20.0° breadih Broad-Crested Rectangular Weir
Haad tReel) ¢.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coel. (Engish) 268 2.70 270 2.64 2.63 264 264 263

g_manr CutFlow Max=0.00 ¢fs @ 0.00 s HW=1,192.00 (Free Dischargs)
1=Broad-Crested Rectanguiar Welr { Controls 0.00 ¢fs}

Lok
nm«mlxmmmmmmmmmmmmmmmaﬁu
Trza {hours)




Future Conditions - Lake Magnor Type It 24-hr 100-YR Rainfait=5.80"

P.repared by DAS, Cedar Corporal Page 144
HydroCAD® B.O0 s 001218 ©2005 li!dmCAD Sofware Solutons LLC B2272008
Pond &P

164] Hint: Submerged 53% of Reach 10R bollom

Future Conditions - Lake Magnor Type Il 24-hy 100-YR Rainfal=5.60"

Infins Area = 2,086,500 ac, Infiow Depth= 2.98% for $00-YR event

nfiow = 33R2cis @ 1260 hrs, Voumen 518.553 al

Outfiow = §40.89¢hs @ 16.87 hrs, Volumes 513.563 af, Aften= 5%, Lag= 256.2 min
Prmary = 140.89¢fs @ 16.87 bws, Volume= 518,563 af

Prepated by DAS, Cedar Corporation Page 142
LMMMM
Pond 6P
10 [T0HA) R Prrary
m Inflow Area=2,086.500 ac
:z Peak Elev=1,201.72'
oy Storage=2,125,754 cf

Rouling by Stor-Ind method, Time Span= 0.00-999.00 hrs, di= 0.02 tvs
Peak Elev= 1,201.72' @ 16.87 vs Surf Asea= 2,009,050 5T Storage= 2,125,754 of

Plug-Flow detention time= 104.3 min calculated for 518.563 af (100% of low}
Center-of-Mass det. time= 104.3 min ( 2,525.5-2.421.2}

Volume tnvert  Avai.Storsge  Slot

# 1200007 5386851 of Gustom Stage Data (Prsmatickisted below (Recakc)
Elevation Surl Area It Store Ccum.Slore
fgd! ) cubic-feel (cublc-fee!
1,200.00 404,702 o o
1,201.00 1,285,892 885,297 §95,297
1,202.00 3,105,372 4,491,264 5,386,561

Devica Rouling Inverl Outlet Davices

#1  Primary 1,997.10° 48.0™ x 20.0'long Cubvert X 2.00
CMP, projecting, o headwall, Ke=0.800
Oudlet Inved= 1,797.00° S=0.0050 Cc= 0.500
n=0.025 Cofrugated metal

#2 Primary 1,202.00' 20.0° long x 20.0" hreadin Broad-Crested Reclanguldiwair
Head (feed) 0.20 040 6.60 0.80 100 1.20 140 £60
Caosf. (Engish} 268 270 2.70 2.64 263 264 284 283

q=Culvert (Barrel Controls 140.89 cfs @ 6.09 fps)

?E'mary OutFlow Max=140.89 cfs @ 16,67 hrs HW=1,201L.72" (Free Dischasgs)
2=Broad-Crested Rectangular Weir{ Conbrols 0.00 &fs)

Future Conditions - Lake Magnor Type I 24-hr 100-YR Ralnfai=5.60"
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Pond 7P:
inflow Area= 121200 a¢, Inflow Depth= 2.74" for 100-YR event
tnflow = 88.07 ¢fs @ 1355 hrs, Volume= 27658 of
Oulfion = 5497 cfs @ §468 hrs, Volume= 24.501 af, Atlen= 44%, Lagw 67.9 min
Primary = 5487 cls @ $4.68 hrs, Volume= 25.501 of

Routing by Stor-ind method, Time Span= 6.00-999.00 hws, di= 0.02 hrs
Peak Elev= 1,260.91' @ 1468 brs  SusfAreax 195715 51 Slorape= 488,301 of

Plug-Fiow detention time= 758.4 min calcolated for 24.501 af (89% of nfiow)
Cenler-of-Mass del. time= 700.7 min { 1.648.0 - 847.3)

Future Conditions - Lake Magnor Type it 24-hr 100-YR Rainfal=5.80"

Prepared by DAS, Cedar Corporation Page 144
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Pond 7P:

55 2ES B Pray
B Inflow Area=121.200 ac
M Peak Efev=1,260.91'
" Storage=488,301 cf
¥E
g
s
&
¥
ESS
=3
n
Ry
4
5
o

Voluma Invert  Avail Storage  Storage
#i 1,258.00' 505,511 ¢f Custom Stage Data (Prismatic)isted below (Recsle)
Elevation Surf Area Ino. Store Lum.Store
(feety (sq-8) {cubic-feel) {oubic-feet)
1,258.00 114,081 1] °
1,260.00 195,715 3038,7% 309,796
1.261.00 195,715 195,715 505,511
Device Rouling Invert Outlet Davices

#1 Primary 1259.00 24.0° x20.0° long Culvert GMP, projecting, no headwall, Ke= 0,600
Oullet laver= 1,258.00° §= 0.0050" Cc=0.500
n=0.025 Corrugated metal
B2 Primary 1,260.00° 20.0' long X 20,0° breadth Broad-Crested Reetangular Weir
Head (feel} 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef {Engish) 268 270 2.70 26§ 2.63 2.64 264 263

Primary OulFlow Max=54.96 ofs @ 14,68 s Hwe§,260.910' (Free Discharge)
1=Culvert (Barrel Controls 8.07 cfs @ 3.76 ips)
2=Broad-Crested Rectangular Weir (Weir Conliols 45,89 cfs @ 2.52 fps)




Future Condilons - Lake Magnor Type it 24-hr 100-YR Rainfafi=5.60"
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Pond 8P;

infiow Area= 410400 ac, Infipw Depth= 286" for 100-YR event

Inflow = i3 cfs @ 1243 Nhes, Volumes 100.035 af

Oulfiow = 1579t cis @ 1534 lys, Volumex 100.035 af, Atlen= 42%, Lag=114.4 min
Pamary = 15781 cfs @ 1534 hrs, Volumes 100.035 af

Routing by Ster-Ind method, Time Spans 0.00-599.00 hrs, di= 0.0;
Pesk Eiey= 125863 @ 15.34 hrs  Swif Area= 750,876 51 stmgeu 520 415 cf

Plug-Flow deteation (ime= 47.2 rrin calculaled for $00.033 af (400% of infiow)
Center-of-Mass del. me= 47,2 min ( 1,015.9- 963.7}

Volume Invent  Aval st Storane
1 1,.257.00 3,035,942 of Custom Stage Dﬂa {Prismatic)isted below (Recalc)
Elgvation Surl Area In¢.Store Cum.Store
{feel) (sq-f) {euble-feel) {cuble-feel}
1,257,00 68,211 0 ]
1 .00 1,174,614 1,664,328 1,864,328
1,265.00 1,174,614 1,174 614 3,028,942
Device Rowling Invert _Oullel Devices

#§  Primary 125300 72.0" x20.8' long Cutvert CMP, projecting, no headwal, Ke= 0.500
Outlet lrverds 1,252.80° S 0.00507 Coa 0.900
n= 0.025 Comugated metal
#2  Pdmary 1280.00° 20.0" long x 20.0" breadth Broad-Crested Rectangular Weir
Head (fee) 0.20 0.40 0.60 0.50 1.00 1.2 140 160
Cosl. (Engiish) 258 2.70 270 2.64 263 264 264 263

rimary OutFlow Max=157.91 ¢fs @ 15.24 hrs HW=1,258.9% TW=1,255.00' {Fbied TW Elev= 1,255.00)
=Cutvert (Barret Controls 157.91 cfs & 7.02 1ps)
=Broad-Crested Rectangutar Welr{ Controls 0.00 cfs)

Future Conditions - Lake Magnor Typa Nl 24-he 100-YR Ralnfali=5.80"
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Pond 8P;

2001
] Inflow Area=419.400 ac
:: Peak Elev=1,258.93'
20 Storage=820,445 cf
0
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Future Conditions - Lake Magnor Type it 24-hr 160-YR Rainfall=5.80"
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Pond 9P:

[63) Waming. Exceeded Reach 12R infiow depth by 2. 54' @ 30.90 hrs

Infiow Area = 1,659.600 ac, Infiow Deplh= 2.85" for 100-YR svent

Intow = B2621¢fs @ 1661 brs, Volume= 393.841 af

Outflow = 84500l @ 26.79 hws, Volume= 393,641 al, Atlen= 82%, Lag=610.8 min
Primary = 84.50ch @ 26.79 hrs, Vohime= 63841 al

Routing by Stor-ind method, Fime Span= 0.00-99%.00 hrs, di= 6.02 hys
Peak Elev= 1,211.97 @ 25.79 hrs  Surf Area= 3,874,404 sf Storage= 12,087,121 cf

Plug-Flow delention time= 1,585.3 min calculated for 393.841 af (400% of inflow)
Cenler-of-Mass det. time= 1,585.3 min (2,788.4 - 1.213.1)

Volume Inyert  Avad Storage  Slorage Description
# 1,208.00 16,083,958 ¢f Custom Stage Data (Prismatic)isted below (Retale)

Elevation Surf.Area Inc. Sigre Cum. Slore
feet] i (Cubic-fed cublc-feet
1,208.00 1.411,284 0 0
1,210.00 3,455,564 4,855,858 4,865,858
1,212.00 3,889,768 7,336,332 12,203,150
121300 3,880,768 3,880,768 16,083,958
Device Routing Inved Outlet Devices

#1  Primary 1.208.00 43,07 x 25.0" fong Cubvert CMP, projecting, no headwal, Ke=0.900
Outlet lpyerd= 1,205.90° §= 0,640 Co= 0.900
n=0.025 Cormupated meda
#2 Prmary 121200 20 0"leng x 20.0" breadth Broad-Crested Rectangular Weir
Head (feef) 0.20 D40 0.60 0.50 1.00 1.20 140 1.60
Coef. (Englsh} 268 270 2.70 264 2.63 264 284 2.63

Primary OuFfow Max=84.50 cfs @ 26.79 hes MW=1,211.97 TW=1,207.00 (Fixed TW Elev= 1,207.00)
1=Cuiver (Barel Conliots 84.50 tls @ 7.52 fps)
=Broad-Crested Rectangular Welr ( Contras 0.0 cfs)

Future Conditions - Lake Magnor Type il 24-br 100-YR Rainfali=5.80"
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Pend 8b:

)
sl B Inftow Area=1,659.800 ac
0 Peak Elev=1,211.97
e, Storage=12,087,121 of
a0

osa 150 150 200 3k 30 3 &4 430 S0 S0 60 &0 03 180 M 8BS0 600 550
Tisa (hwars)
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Future Conditions - Lake Magnor Typa if 24-hr 100-YR Reinfafi=5.80"
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Pond 10P:

Inflow Area®  B45.300 a¢, Inflow Depth= 2.75% for 100-YR event
inflow = 29N cs@ 1524 s, Voume= 147.855 af

=  2i576cks@ 16.18hrs, Volumes= 141,576 al, Allen= 6%, Lag= 54.7 min
Pimary =@ 28 78cfs @ 16.16 hrs, Volume= 147.576 af

Routing by Stor-Ind method, Time Span= 0.00-999.00 hrs, B1= Q.02 hrs
Peak Elev= 1,229.83' @ 16.16 hrs  Surl.Area= 125,397 5f  Storage= 445054 of

Plug-Flow detention lime= 71.3 min calculated for 147,573 af (1063 of mfiow)
Center-of-Mass det. ttme= 28,7 min (1,177.5- 1,147.8}

Volurme Inve, Aval Storsge . Storaqe Desi
#1 i2n.oy 598,246 ¢f Custorn Stage Data [Prismaticisted below (Recalk)
Elevation Surf Area Ing.Stora Cum.Store
4 (548} {cubio-feet) {cubic-feafy
1,.223.00 21,205 g L]
1.228.00 81,139 258,085 255,085
1.230.00 129,501 210850 466,725
1.231.00 12950 128,511 §95.248
Device Routing Invert  Oullet Davices

#1  Primary 1,222.50° 72.0" x 20.0' long Cubvert CMP, projecling, no headwall, Ke= 0,900
Outlet Inverl= 1,222.30' 5=001007 Cov 9.900
n= 0025 Comugaled metal
#2  Primary 1,230.0¢ 200" long x 20.0" breadth Broad-Crested Rectangular Welr
Head (fe¢l) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 270 270 264 263 264 264 263

rimary CuiFlow Max=215.27 cfs @ 16.16 lvs HW=1,229.85' TW=F,223.50° (Fixed TW Elov= 1,223.50)
"Cu!veﬂ (Bame! Controls 215.77 ofs & 7.95 fps)
Crested Reclangular Welr{ Controls 0.00 cfs)

Future Conditions - Lake Magnor Typs it 24-hr 1G0-YR Rainfali=5.80"
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Pond 10P:

inflow Area=646.300 ac
Peak Elev=1,229.83'

Storage=445,054 cf

3 wm|mmmmmmﬂmﬁamm7m7wmmmm
Tioa (hecrs]

Future Conditions - Lake Magnor Typa Il 24-br 100-YR Rainfali=5.80"
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Pond 11P:

§61] Hink: Submerged 76% of Reach $3R botfom

Infiow Area = 1,407.500 ac, [nfiow Depth= 270" for 100-YR event

Infiow =  G4BBOCis @ 14.23 hrs, Volumew 328712 af

Qutfiow =  520.40cis @ 15.09 hws, Volome= 218,125 af, Allen=20%, Lag=51.9min
Frimary =  52040cfs @ 15.09 vs, Volume= EALAFLEH

Routing by Stor-ind method, Time Spans 0,00-899.00 hrs, dt= 6.02 hrs
Peak Elev= 1,212.38' @ 15.09 hrs SurlArea= 544,728 sT Storage= 2,022,245 of

Piug-Flow detenlion time= 115.3 min caloidated for 318,119 af (97% of infiow)
Center-ol-Mass det time= 55.3 min ( 1,163.9 - 1,108}

Volume inve, Avall Storage  Slorags Des
3] 1,207.00° 2.933,772cf Custom Stage Data {Prismatielisted below (Recalc)
Elevation Surf Area inc.Store Cum Siore
fee! - cublc-feel] ‘cuble-feet

1,207.00 34,962 0 a

1,210.00 401,135 789,146 184,145

1,214.00 581,178 2,144,626 2,933,772
Device  Reuting Invert Outlst Devices

#1  Primary 1.200.90 72.0% x 25.0° tong Culvert X 4.00
CMP, profecting, no headwas, Kewx 0.900
Outlet Invert=1.207.00° S=00040"% Co=0.500
n=0.025 Corrugated melal

#2  Primary 1,214.00° 20,0 long x 20.0° breadth Broad-Crested Rectangutar Walr
Head (feet} 0.20 0.40 DG0 0.50 1.09 3,20 140 180
Coef. (Engish) 268 2.70 2.70 264 263 264 2.64 2.63

rimary QuiFlow Max=520,39 cfs @ 15.09 hys HW=1,212.38' TW=1,20900' {Fixed TW Elev= 1,209,000
f=Cuivert (Bamet Controls 520.39 cfs @ 6.57 fps)
-2eBroad-Crested Rectanguiar Welr ( Controls 0.00 ofs)

Future Conditiens - Lake Magnor Type Il 24-br 100-YR Rainfali=5.80"
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Pond 11p;

ol tnftow Area=1,407.500 ac B
= Poak Elov=1,212.38'
o Storage=2,022,245 cf
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Future Conditions - Lake Magnor Typs i 24-br 100-YR Reinfaliz5.80" Future Condltions - Lake Magnor Type Il 24-hr 160-YR Ralnfal=5.80"

P:epared by DAS, Cedar Corporatios Page 153 Prapared by DAS, Cedar Corporation Page 154
HydroCADD 8,80 £hn 601218 ozoosmgocmsahwem 54LC BI2202006 HydroCADD 8 00 s DO12{8 © 2006 HydroCAD Software Sehutions LG 52272008
Pond 17P: Marsh Lake Pond 17P: Marsh Lake

Inficww Area 176.300 ac, Infiow Depth= 4.01° for 100-YR event

Iflow = 7i9.03cks @ 1215 ks, Volumes 58,909 &

Outfiow =  2702cis@ 1554 hrs, Volume= 23.944 a‘l Aften= 03%, Lag= 203.6 min

Primasy = 27.02¢fs @ 16.54 hrs, Volumes= 2044 af inflow Area=176.300 ac
Peak Eiev=1,193.63"

Routing by Stor-tnd method, Time Spaa= 0.00-539,00 hrs, di= 092 hrs
Peak Eleve 1,193.63' @ 95.5¢ hrs  Suif Areas 556,381 sf Slorage= 1850893 d

Storage=1,869,893 cf

Piug-Flow detention time= 554.5 mh cakeulsted for 23,843 af (#1% of inflew)
Center-of-Mass del. Irne= 431.8 min (£,249.2- §17.3)

Fow {atey
GEBBBELEEESEE RS

Volume Invert  Avad.Storage Storage Descriplion
3 1,120.00" 3,205,892 c¢f Custom Stage Data (Prismaticlisied below (Recal)
Elevation Surl Area In¢.Slore Cum.Store
feey il euble-fee! cublc-fee

1,190.00 473448 ] 0

1,184.00 554,714 2,076,445 2,076,444

1,198.00 564,714 1,128,548 3,205,692
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both English (Ib./acre) and metric (mg/m?2) units. The WiLMS phosphorus-loading module also allows the
user to evaluate future planning scenarios with the % SOURCE CHANGE slide bar. By selecting a value
between 0 and 100%, WiIiLMS caleulates corresponding future percent increase or decrease in the annual
non-point source or point source total and areal loading in English and metric units. WiLMS applies the
reduction to all nonpoint loading sources except atmospheric deposition on the lake’s surface and septic
tank loading. On the point source side, the change is applied to the fotal point source load value, Setting
the % SOURCE CHANGE value to 0 will output the existing total and areal phosphorus loading to the lake
without reduction.

Phosphorus Export Coefficients

Because export coefficients can vary greatly within and between different land use types and geographic
regions, it is highty recommended that local export values be used whenever possible. One source of this
data is a WDNR Bureau of Research study on the recommended export coefficients for agricuitural and
forested land and a U.S. Geological Survey fact sheet. Monitoring data for the watershed should be used
when possible to determine export coefficients, WiL.MS accounts for phosphorus loading from
precipitation and dry failout in Kg/ Ha/ Yr over the Jake’s surface. Regional precipitation and dryfall
loading values are usually available and are adequate for input into WiLMS.

Panuska, John C. and R.A. Lilly, 1995. Phosphorus Loadings from Wisconsin Watersheds: Recommended
Export Coefficients for Agricultural and Forested Watersheds. WDNR Research Management Findings,
No. 38, 4p.

Corsi, 8. R, Graczyk, D. J., Owens, D.W. and R. T. Bannerman. 1997. Unit-area loads of suspended
sediment, suspended solids, and total phosphorus from small watersheds in Wisconsin, USGS fact sheet
No. F8-195-97. 5p.

Phosphorus Reduction

WiLl.MS contains a slide bar feature that allows the user to increase or decrease the non-point source or
point source loading a specified amount. By moving the bar to the right the lump sum TP loading from the
fand use driven non-point sources is changed (increased or decreased) by the noted percentage, Moving the
point source pointer performs the same operation on the total point source TP loading. The track ball
feature for the nonpoint source loading applies only to the upland sources (each land cover class) and does
not apply to septic loads or atmospheric deposition. To advance the slider bar up or down by a single
percentage point, simple left mouse click in the white slide area to the right or left of the pointer

Point Source NModule

Point Sources

In addition to phosphorus sources from the drainage area and precipitation upon the lake surface, WiLMS
permits the user to input up to 6 point sources and net septic system loading values. Direct annual nutrient
loading in kilograms and water loading in cubic meters can be entered as point sources such as wastewater
treatment plants, augmentation pumping, etc. Actual monitoring data collected over a suitable period of
time, coupled with the flow- weighted mean nutrient concentration and hydraulic loading, is one way to
obtain point source loading estimates.

Septic Tanks

The septic system phosphorus loading is calculated using drain field outflow values in kilograms/capita-
year, One capita-year is equal to one person occupying a dwelling for a period of one year. Use of this
subroutine in the modei requires the collection of population survey data for the number of individuals
along the shoreline served by septic systems. Such a population survey determines usage data for both
permanent and seasonal dwellings adjacent to the lake for inclusion into the following equations from
Reckhow, K. H. and J. T Simpson (1980):




Date: 1/9/2006 Scenario: 24
Lake Id: Lake Magnor 1

Watershed Id: 80% Contribution
Hydrologic and Morphometric Data
Tributary Drainage Area: 1429.8 acre
Total Unit Runoff: 8.00 in.
Annual Runcff Volume: 953.2 acre-ft
Lake Surface Area <As>: 275 acre
Lake Volume <V>: 2302 acre-ft
Lake Mean Depth <z>: 8.4 ft
Precipitation - Evaporation: 3,3 in.
Hydraulic Loading: 1028.8 acre-ft/year
Areal Water Load <gs>: 3.7 ft/year
Lake Flushing Rate <p»>: 0.45 1/year
Water Residence Time: 2.24 year

Observed spring overturn total phosphorus (SP0O): 0.0 mg/m*3
Observed growing season mean phosphorus (GSM): 0.0 mg/m”3
% NPS Change: 0%
% PS Change: 0%
NON-POINT SOURCE DATA

Land Use Acre Low Most Likely Loading % Low Most Likely High

{ac) |=--- Loading (kg/ha-year) ----| | === Loading

(kg/year) ----|
Row Crop AG 0.0 0.50 1.00 3.00 0.0 0 0
0
Mixed AG . 641.9 0.30 0.80 1.40 64.3 78 208
364
Pasture/Grass 162.0 0.10 0.30 0.50 6.1 7 20
33
HD Urban (1/8 Ac) 26.3 1.00 1.50 2.00 4.9 11 16
21
MD Urban (1/4 Ac) 144.7 0.30 0.50 0.80 9.1 18 29
47
Rural Res {(>1 Ac) 15,86 0.05 0.10 0.25 0.2 0 1
2
Wetlands 144.,9 0.10 g.10 0,10 1.8 6 6
6
Forest 294 .4 0.05 0.09 0.18 3.3 6 11
21
Urkan (Industrial/Commercial)} 0 0.00 0.00 ¢.00 0.0 0
0 0
Lake Surface 275.0 0.10 0.30 1.00 10.3 11 33
111
POINT SOURCE DATA

Point Sources Water Load Low Most Likely High Loading %

{m"3/year) (kg/year}

{kg/year)

(ka/year)

SEPTIC TANK DATA

Degcription Most Likely High Leoading %
Septic Tank Output (kg/caplta year) 0.30 0.50 0.80

# capita-years 0.0

% Phosphorus Retalned by Soil .0 80.0 80.0

Septic Tank Loading (kg/year} .00 0.00 0.00 0.0
TOTALS DATA

Description Low Most Likely High Loading %

Total Loading (1b) 299.8 712.8 1333.3 100.0

Total Loading (kg) 136.0 323.3 604.8 100.0

Areal Loading (lb/ac-year) 1.09 2.59 4.85

Areal Loading (mg/m~2-year) 122.18 280.54 543.44

Total PS Loading {(1lb) 0.0 0.0 0.0 0.0

Total PS Leading (kg) 0.0 0.0 0.0 0.0

Total NPS Loading (1b) 275.2 639.2 1088.0 100.0

Total NPS Loading {kg) 124.8 2%80.0 493.5 100.0




Date: 1/9/2006 Scenario: 26

Lake Id: Lake Magnor 2

Watershed Id: 20 £ Contribution
Hydrologic and Morphometric Data
Tributary Drainage Area: 2086.2 acre
Total Unit Runcff: 8.00 in.
Annual Runoff Volume: 1390.8 acre-ft
Lake Surface Area <As>: 275.0 acre
Lake Volume <V>: 2302.0 acre-ft
Lake Mean Depth <z>: 8.4 ft
Precipitation - Evaporation: 3.3 in.
Hydraulic Loading: 1466.4 acre-ft/year
Areal Water Load <gs>: 5.3 ft/year
Lake Flushing Rate <p>: 0.64 1/year

Water Residence Time: 1,57 year
Observed spring overturn total phosphorus (SPO): 60.0 mg/m*3
Observed growing season mean phosphorus (GSM): 43.0 mg/m”™3
% NPS Change: 50%

% PS5 Change: 0%

NON-PCINT SQOURCE DATA
Land Use Acre Low Most Likely High Loading % Low
(ac) | ~--- Loading (kg/ha-vear) ----|

Most Likely
————— Leoading

High

(kg/year) ----]

Row Crop AG 0.0 0.50 1.00 3.00 0.0
gixed AG 964.3 0.30 0.80 1.40 67.0
gigture/Grass 160.3 0.10 0.30 0.50 4.2
gg Urban (1/8 Ac) 21.5 1.00 1.50 2.00 2.8
ég Urban (1/4 Ac) 44.6 0.30 0,50 0.80 1.9
Eizal Res (>1 Ac) 36,8 0.05 0.10 0.25 0.3
getlands 202,1 0.10 0.10 0.10 i.8

Forest 656.6 0.05 0.09 ¢.18 5.1

-Urban Stuff ' 0.0 0.00 0.00 0.00 0.0

G

More Urban Stuff 0.0 0.00 0.00 0.00 0.0
0

Less Urban Stuff 0.0 0.00 0.00 0.00 0.0
0

Lake Surface 275.0 0.10 0.30 1.00 1.8
111

POINT SQURCE DATA

176

10

13

12

20

il

Point Sources Water Load Low Most Likely High Loading %

(m*3/year) (kg/year) (kg/year)  (kg/year)

20.0 40.0 55.0
15.0 20.0 35.0
20.0 25.0 30.0
0.0 0.0 0.0

STP
Tomahawk
Rhinelander
Madison 0.

oo O o

SEPTIC TANK DATA
Description Low Most Likely

W N
OOV AD ]

High

Loading %

468

29

20

14

12

36

33

Septic Tank Output {(kg/capita-year) 0.30 0.50
# capita-years it

% Phosphorus Retained by Soil 98.0 90.0
Septic Tank Loading (kg/year) 0.00 0.00

TOTALS DATA
Description Low Most Likely High Loading %

0.80

80.0
0.00

Total Loading (1b) 674.5 1541.8 2726.7 100.0
Total Leading (kg) 306.0 699.4 1236.8 100.0
Areal Loading {lb/ac-year) 2.45 5.61 9,92
Areal Loading (mg/m"2-year) 274,93 628.43 1111.38




Total PS Loading (1b)
Total PS Loading (kg
Potal NPS Loading ({(1b)
Total NPS Loading (kg)

121.3

55.0
528.7
239.8

187.4
85.0
1280.8
581.0

264.6
120.0
2216.8
1005.5

12.2
12.2
87.8
87.8
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POLK COUNTY

CHAPTER

ESTABLISHING REGULATIONS
FOR LAWN FERTILIZER
APPLICATION AND SALE

X.01 Authority.

X.02 Purpose And Intent.

X.03 Applicability.

X.04 Definitions.

X.05 Regulation Of The Use And Application
Of Law Fertilizer,

X.06 Exemptions,

X.07 Sale of Fertilizer Containing Phosphorus.

X.08 Enforcement.
X.09 Penalty.
X.10 Severability Clause.

X.01 AUFHORITY, This chapter is
recommended by the Polk County Land
Conservation Committee and adopted by the
Polk County Board of Supervisors under the
authority of sec, 92,17, Wis. Stats.

X.02 PURPOSE AND INTENT. The Polk
County Board of Supervisors finds that Polk
County’s lakes and sireams are a natural asset,
which enhance the environmental, recreational,
cultural and economic resources of the area and
contribute to the general health and welfare of
the public. The Board further finds that
regulating the amount of nutrients and
contaminants, including phosphorus contained
in fertilizer, entering the lakes will improve and
maintain lake water quality.

X.03 APPLICABILITY. (1) This ordinance
applies in all areas of Polk County.

(2) Cities and villages wholly or partially in
Polk County may assume administration and
regulation of lawn fertilizer application and sale
if they have adopted ordinances that include
standards at least as restrictive as these -
described in ss. X.05 —X.09.

X.04 DEFINITIONS. (1) Agricultural use has
the meaning set forth in sec. 10.01(2a).

(2) Fertilizer has the meaning set forth in sec.
94.64(1)(e), Wis. Stats.

(3) Lawn fertilizer means any fertilizer,

whether distributed by property owner, renter or
commercial entity, distributed for nonagricultural
use, such as for lawns, golf courses, parks and
cemeteries. Lawn fertilizer does not include
fertilizer products intended primarily for garden
and indoor plant application.

X.05 REGULATION OF THE USE AND
APPLICATION OF LAWN FERTILIZER.
(1)

Effective s , O person
shall apply any lawn fertilizer within Polk
County that is labeled as containing more than
0 i phosphorus or other compound
containing phosphorus, such as phosphate,
except as provided in section X.06.

(2) No lawn fertilizer shall be applied when
the ground is frozen.

{3) No person shall apply fertilizer to any
impervious surface including parking lots,
roadways, and sidewalks, If such application
occurs, the fertilizer must be immediately
contained and either legally applied to turf or
placed in an appropriate container.

X.06 EXEMPTIONS. The prohibition against
the use of fertilizer under section X.05 shall not
apply to:

(1) Newly established turf or lawn areas

during their first growing season.

(2) Turf or lawn areas that soil tests,

performed within the past three years by a state
certified soil testing laboratory, confirm are
below phosphorus levels established by the
University of Wisconsin Extension Service. The
lawn fertilizer application shall not contain an
amount of phosphorus exceeding the amount
and rate of application recommended in the soil
test evaluation. '

(3) Agricultural uses, vegetable and flower
gardens, or application to trees or shrubs.

(4) Yard waste compost, biosolids or other
sitnilar materials that are primarily organic in
nature and are applied to improve the physical
condition of the soil.

X.07 SALE OF FERTILIZER CONTAINING
PHOSPHORUS. (1) Effective , 200,
no person shall sell or offer for sale any lawn
fertilizer within Polk County that is {abeled as
containing more than |--% phosphorus, or other
compound containing phosphorus, such as
phosphate, except such fertilizer may be sold for
use as provided in section X.06.

(2) Effective , 200 _, no person shall




display lawn fertilizer containing phosphorus.
Signs may be posted advising customers that
lawn fertilizer containing phosphorus is available
upon request for uses permitted by s, X.06. X.01
-~ X.07(2)

(3) Effective , 200_, a sign containing
the

regulations set forth in this ordinance and the
effects of phosphorus on Polk County’s waters
must be prominently displayed where lawn
fertilizers are sold.

X.08 ENFORCEMENT, Violations of this
ordinance will be enforced by the Environmentat
Health Section of the Public Health Division,
Department of Human Services.

X.09 PENALTY. Any person who violates
section X.05 in the-application of fertilizer at his
or her residence shall be subject to a forfeiture
of $25 per violation. Any commercial fertilizer
applicator, residential or commercial developer,
industrial or commercial owner, or other person
who violates section X.05, and any person who
violates section X.07, shall be subject to a
forfeiture of $50 for the first violation within a
twelve month period, $150 for the second
violation within a twelve month period, and $300
for the third and each subsequent violation
within a twelve month period,

X.10 SEVERABILITY CLAUSE. If any
section, provision or portion of this ordinance is
ruled invalid by a court, the remainder of the
ordinance shall not for that reason be rendered
ineffective or invalid.

x.11 EFFECTIVE DATE This ordinance shall be

in force and effective from after its adoption and

publication. The above foregeing ordinance was

duly adopted by the Polk County Board on the
day of , 200 .

APPROVED:

ATTESTED:

PUBLISHED:
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MODEL CONSTRUCTION SITE EROSION CONTROL ZONING ORDINANCE

AN ORDINANCE TO CREATE CHAPTER [NUMBER] OF THE ORDINANCE OF THE TOWN OF
CLAYTON RELATING TO THE CONTROL OF CONSTRUCTION SITE EROSION RESULTING FROM
LAND DISTURBING CONSTRUCTION ACTIVITIES

FOREWORD.

The intent of this ordinance is to require use of best management practices to reduce the amount of
sediment and other pollutants resulting from land disturbing construction activities on sites that do not
include the construction of a building and is otherwise regulated by the Wisconsin Department of
Commerce in s, COMM 21.125 or COMM 50.115, Wis. Adm. Code. Use of this ordinance will foster
consistent, statewide appiication of the construction site performance standards for new development and
redevelopment contained in subchapters [If and tV of ch. NR 151, Wis. Adm. Code.

The Town Chair of the Town of Clayton hereby ordains that Chapter [t 1] of the ordinance of the

Town of Clayton created to read as follows:

30f18




[CHAPTER]
CONSTRUCTICN SIiTE EROSION

S.01 AUTHORITY.

(1) This ordinance is adopted under the authority granted by s. 60.627, Wis. Stats.. This ordinance
supersedes all provisions of an ordinance previously enacted under s. 60.62, Wis. Stats., that
relate to construction site erosion control. Except as otherwise specified in s. 60.627 Wis. Stats.,
s, 60.62, Wis. Stats., applies to this ordinance and to any amendments to this ordinance.

2) The provisions of this ordinance are deemed not to limit any other lawful regulatory powers of the
same governing body.

(3) The Town Chair hereby designates the Town Engineer to administer and enforce the provisions
of this ordinance.

(4) The requirements of this ordinance do not pre-empt more stringent erosion and sediment control
requirements that may be imposed by any of the following:

(a) Wisconsin Department of Natural Resources administrative rules, permits or approvals
inciuding those authorized under ss. 281.16 and 283.33, Wis. Stats.
(b) Targeted non-agricultural performance standards promulgated in rules by the Wisconsin

Department of Natural Resources under s. NR 151.004, Wis. Adm. Code.
S.02 FINDINGS OF FACT.

The Town Chair finds that runoff from land disturbing construction activity carries a significant amount of
sediment and other pollutants to the-waters of the state in the Town of Clayton.

8.03 PURPOSE.

It is the purpose of this ordinance to further the maintenance of safe and healthful conditions; prevent and
control water poilution; prevent and control soil erosion; protect spawning grounds, fish and aguatic fife;
control building sites, ptacement of structures and land uses; preserve ground cover and scenic beauty;
and promote sound economic growth, by minimizing the amount of sediment and other poliutants carried
by runoff or discharged from land disturbing construction activity to waters of the state in the Town of
Clayion.
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S.04

(1

APPLICABILITY AND JURISDICTION.

APPLICABILITY.

(a)

(b)

(c)

This ordinance applies to the foliowing land disturbing construction activities except as

provided under sub. (b):

1.

A construction site, which has 1 or more acres of land disturbing construction activity.

Note to Users: The 1-acre land disturbance thresholds are consistent with state and

federal laws regarding applicability of construction site erosion control permits.

This ordinance does not apply to the following:

1.

Land disturbing construction activity that includes the construction of a building
and is otherwise regulated by the Wisconsin Department of Commerce under s.
COMM 21.125 or COMM 50.115, Wis. Adm. Code.

A construction project that is exempted by federal statutes or regulations from the
requirement to have a national pollutant discharge elimination system permit
issued under chapter 40, Code of Federal Regulations, part 122, for tand
disturbing construction activity.

Nonpoint discharges from agricultural facilities and practices.

Nonpoint discharges from silvicuiture activities.

Routine maintenance for project sites under 5 acres of land disturbance if
performed to maintain the original line and grade, hydraulic capacity or original
purpose of the facility.

Notwithstanding the applicability requirements in paragraph (a), this ordinance appiies to

construction sites of any size that, in the opinion of the Town Engineer, are likely to result

in runoff that exceeds the safe capacity of the existing drainage facilities or receiving

body of water, that causes undue channel erosion, that increases water pollution by

scouring or the transportation of particulate matter or that endangers property or public

safety.

Note to Users: The municipality may want to consider separate legal authority to address

situations where persons other than the responsible party destroy or render ineffective BMPs

constructed fo meet the performance standards of this ordinance.

JURISDICTION.

50f18
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S.05

M

@

&)

“)

Note to Users: These options differ in the amount of land area covered by this ordinance and

may have ramifications for enforcement authority. For counties, the first option will be the only
option since counties do not have extraterritorial authority. Under s. 59.693(10), Wis. Stats., ifa
county ordinance exists at the time of annexation, then the municipal ordinance must be at least
as restrictive as the county ordinance.

EXCLUSIONS,

This ordinance is not applicable to activities conducted by a state agency, as defined under s.
227.01 (1), Wis, Stats., but also including the office of district attorney, which is subject to the
state plan promulgated or a memorandum of understanding entered into under s. 281.33 (2), Wis.
Stats.

Note to Users: The Wisconsin Department of Transportation (WisDOT) has entered into a
memorandum of understanding with the Wisconsin Department of Natural Resources that
satisfies s. 281.33 (2), Wis. Stats., such that activities directed and supervised by WisDOT are
exempt from this model ordinance.

DEFINITIONS.

"Administering authority” means a governmental employee, or a regional planning commission
empowered under s. 60.627, Wis. Stats,, that is designated by the Town Chair to administer this
ordinance.

“Agricuitural facilities and practices ” has the meaning in s. 281.16(1), Wis. Stats.

“‘Average annual rainfall” means a calendar year of precipitation, excluding snow, which is
considered typical,

"Best management practice” or "BMP” means structural or non-structural meastires, practices,
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(5

(6)

M

®

®

(10

(11)

(12)

(13)

(14)

(1%)

techniques or devices employed to avoid or minimize scil, sediment or pollutants carried in runoff
to waters of the stats.

“Business day” means a day the office of the Town Engineer is routinely and customarily open for
business.

"Cease and desist order” means a court-issued order to hait fand disturbing construction activity
that is being conducted without the required permit.

“Construction site” means an area upon which one or more iand disturbing construction activities
oceur, including areas that are part of a larger common plan of development or sale where
multiple separate and distinct land disturbing construction activities may be taking place at
different times on different schedules but under one plan.

“Division of land” means the creation from one parcel of [n 1] or more parcels or building

yer] or fewer acres each in area where such creation occurs at one time or through

sites of [nr
the successive partition within a 5 year period.

“Erosion” means the process by which the land's surface is worn away by the action of wind,
water, ice or gravity,

“Erosion and sediment control plan” means a comprehensive plan developed to address
pollution caused by erosion and sedimentation of soil particles or rock fragments during
construction.

“Extraterritorial” means the unincorporated area within 3 miles of the corporate limits of a first,
second, or third class city, or within 1.5 miles of a fourth class city or village.

“Final stabilization” means that all land disturbing construction activities at the construction site
have been completed and that a uniform perennial vegetative cover has been established, with a
density of at least 70 percent of the cover, for the unpaved areas and areas not covered by
permanent structures, or that employ equivalent permanent stabilization measures,

“Governing body” means town board of supervisors, county board of supervisors, city councii,
village board of trustees or village council.

“Land disturbing construction activity” means any man-made alteration of the land surface
resulting in a change in the topography or existing vegetative or non-vegetative soil cover, that
may result in runoff and lead to an increase in soil erosion and movement of sediment into waters
of the state. Land disturbing construction activity includes clearing and grubbing, demotition,
excavating, pit trench dewatering, filling and grading activities.

"MEP" or “maximum extent practicable” means a ievel of implementing best management
practices in order to achieve a performance standard specified in this chapter which takes into
account the best available technology, cost effectiveness and other competing issues such as
human safety and welfare, endangered and threatened resources, historic properties and
geographic features. MEP allows flexibility in the way to meet the performance standards and
may vary based on the performance standard and site conditions.
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(16)
(17
(18)
(19)
(20)
21

(22)

(23)

(24)

(25)

(26)

(27)

S.06

(1)

“Performance standard” means a narrative or measurable number specifying the minimum
acceptable outcome for a facility or practice.

“Permit’ means a written authorization made by the Town Engineer to the applicant to conduct
land disturbing construction activity or to discharge post-construction runoff to waters of the state.
“Pollutant” has the meaning given in s. 283.01 (13), Wis. Stats.

“Pollution” has the meaning given in s. 281.01 (10), Wis. Stats.

“Responsible party” means any entity holding fee title to the property or parforming services to
meet the performance standards of this ordinance through a contract or other agreement.
“Runoff’ means storm water or precipitation including rain, snow or ice melt or similar water that
moves on the land surface via sheet or channelized flow.

"Sediment” means settieable solid malerial that is transported by runoff, suspended within runoff
or deposited by runoff away from its original location. |

“Separate storm sewer” means a conveyance or system of conveyances including roads with
drainage systems, streets, catch hasins, curbs, guiters, ditches, constructed channels or storm
drains, which meets ali of the following criteria:

(a) Is designed or used for collecting water or conveying runoff,
(b) Is not part of a combined sewer system,

(c) Is not draining to a storm water treatment device or system.
(d) Discharges directly or indirectly to waters of the state.

“Site” means the entire area included in the legal description of the fand on which the land
disturbing construction activity is proposed in the permit application.

“Stop work order” means an order issued by the Town Engineer which requires that all
construction activity on the site be stopped.

"Technical standard” means a document that specifies design, predicted performance and
operation and maintenance specifications for a material, device or method.

"Waters of the state” has the meaning given in s. 281.01 {118}, Wis. Stats.

TECHNICAL STANDARDS.

DESIGN CRITERIA, STANDARDS AND SPECIFICATIONS. Al BMPs required to comply with

this ordinance shall meet the design criteria, standards and specifications based on any of the

following:

(a) Applicable design criteria, standards and specifications identified in the Wisconsin
Construction Site Best Management Practice Handbook, WDNR Pub. WR-222 November
1993 Revision.
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(2)

S.07

M

(2)

3)

(b} Other design guidance and technical standards identified or developed by the Wisconsin
Department of Natural Resources under subchapter V of chapter NR 1151, Wis. Adm.
Code.

{c) For this ordinance, average annual basis is calculated using the appropriate annual
rainfall or runoff factor, also referred to as the R factor, or an equivalent design storm
using a type Il distribution, with consideration given to the geographic location of the site
and the period of disturbance,

Note to Users : The USLE and its successors RUSLE and RUSLEZ, utilize an R factor
which has heen developed to estimate annual 50l erosion, averaged over extended time
periods. The R factor can be modified to estimate monthly and single-storm erosion. A
design storm can be statistically calculated to provide an equivalent R factor as an
average annual calculation,

OTHER STANDARDS. Other technical standards not identified or developed in sub. (1), may be
used provided that the methods have been approved by the Town Engineer.

PERFORMANCE STANDARDS.

RESPONSIBLE PARTY. The responsible party shall implement an erosion and sediment control
plan, developed in accordance with S. 09, that incorporates the requirements of this section.

PLAN. A written pian shafl be devsltoped in accordance with 5. 09 and implemented for each

construction site.

Note to Users: The written plan may be that specified within s. NR 216.46, the erosion control
portion of a construction plan or other plan.

EROSION AND OTHER POLLUTANT CONTROL REQUIREMENTS. The plan required under

sub. (2) shall include the following:

(a) BMPs that, by design, achieve to the maximum extent practicable, a reduction of 80% of
the sediment load carried in runoff, on an average annuai basis, as compared with no
sediment or erosion controls until the construction site has undergone final stabilization.
No person shall be required to exceed an 80% sediment reduction to meet the
requirements of this paragraph. Erosion and sediment control BMPs may be used alone
or in combination to meet the reguirements of this paragraph. Credit toward meeting the
sediment reduction shall be given for limiting the duration or area, or both, of land
disturhing construction activity, or other appropriate mechanism.
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(4)
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(b)

(©

(d)

Note to Users: Soil loss prediction tocls that estimate the sediment load leaving the
construction site under varying land and management conditions, or methodology
identified in subch. V., of ch. NR 151, Wis, Adm. Code, may be used to calculate
sediment reduction.

Notwithstanding par. (a), if BMPs cannot be designed and implemented to reduce the

sediment load by 80%, on an average annual basis, the plan shall include a written and

site-specific explanation as to why the 80% reduction goal is not attainable and the

sediment load shall be reduced to the maximum extent practicable.

Where appropriate, the plan shall include sediment controls to do all of the following to

the maximum exient practicable: _

1. Prevent tracking of sediment from the construction site onto roads and other
paved surfaces. '

2. Prevent the discharge of sediment as part of site de-watering.

3. Protect the separate storm drain inlet structure from receiving sediment.

The use, storage and disposal of chemicals, cement and other compounds and materials

used on the construction site shall be managed during the construction period, to prevent

their entrance into waters of the state. However, projects that require the placement of

these materials in waters of the state, such as constructing hridge footings or BMP

instaliations, are not prohibited by this paragraph.

LOCATION. The BMPs used to comply with this section shall be located prior to runoff entering

waters of the state.

Note to Users: While regional treatment facilities are appropriate for control of post-construction

pollutants, they should not be used for construction site sediment removal.

ALTERNATE REQUIREMENTS. The Town Engineer may establish storm water management
requirements more stringent than those set forth in this section if the Town Engineer determines

that an added level of protection is needed for sensitive resources.
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PERMITTING REQUIREMENTS, PROCEDURES AND FEES.

PERMIT REQUIRED. No responsible party may commence a land disturbing construction activity
subject to this ordinance without receiving prior approval of an erosion and sediment control plan
for the site and a permit from the Town Engineer.

PERMIT APPLICATION AND FEES. At least one responsible party desiring to undertake a land
disturbing construction activity subject to this ordinance shall submit an application for a permit
and an erosion and sediment contro! plan that meets the requirements of 8.09 and shall pay an

application fee of [amount] to the Town Engineer. By submitting an application, the applicant is
authorizing the Town Engineer to enter the site to obtain information required for the review of the

erosion and sediment control plan.

REVIEW AND APPROVAL OF PERMIT APPLICATION. The Town Engineer shall review any
permit application that is submitted with an erosion and sediment control plan, and the required
fee. The following approval procedure shalt be used;
(a) Within [t
required by sub. (2), the Town Engineer shall inform the applicant whether the application

er] business days of the receipt of a complete permit application, as

and plan are approved or disapproved based on the requirements of this ordinance.

(b) If the permit application and plan are approved, the Town Engineer shall issue
the permit.
(3] if the permit application or plan is disapproved, the Town Engineer shall state in

writing the reasons for disapproval.

(d) The Town Engineer may request additional information from the applicant. If
additional information is submitted, the Town Engineer shall have [number] business
days from the date the additional information is received to inform the applicant that the
plan is either approved or disapproved.

(e} Failure by the Town Engineer to inform the permit appiicant of a decision within
[t
submittal and the applicant may proceed as if a permit had been issued.

a1] business days of a required submittal shall be deemed to mean approval of the

SURETY BOND. As a conditicn of approval and issuance of the permit, the Town Engineer may
require the applicant to deposit a surety bond or irrevocable letter of credit to guarantee a good
faith execution of the approved erosion controt plan and any permit conditions.

PERMIT REQUIREMENTS. All permits shall require the responsible party to:
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(a) Notify the Town Engineer within 48 hours of commencing any land disturbing
construction activity.

(b) Notify the Town Engineer of completion of any BMPs within 14 days after their
installation.

(¢} Obtain permission in writing from the Town Engineer prior to any modification
pursuant to S.09(3) of the erosion and sediment control plan.

{d) Install all BMPs as identified in the approved erosion and sediment contro! pian.
(8) Maintain all road drainage systems, stormwater drainage systems, BMPs and
other facilities identified in the erosion and sediment control plan.

H Repair any siltation or erosion damage to adjoining surfaces and drainage ways
resulting from land disturbing construction activities and document repairs in a site
erosion controf log.

[{s)] Inspect the BMPs within 24 hours after each rain of 0.5 inches or more which
results in runoff during active construction periods, and at least once each week, make
needed repairs and document the findings of the inspections in a site erosion controi log
with the date of inspection, the name of the person conducting the inspection, and a
description of the present phase of the construction at the site.

(h) Allow the Town Engineer to enter the site for the purpose of inspecting compliance with
the erosion and sediment contrel plan or for performing any work necessary to bring the
site into compliance with the control plan. Keep a copy of the erosion and sediment
control plan at the construction site.

(8} PERMIT CONDITIONS. Permits issued under this section may include conditions established by
Town Engineer in addition to the requirements set forth in sub. (5), where needed to assure

compliance with the performance standards in S.07.

(") PERMIT DURATION. Permits issued under this section shall be valid for a period of 180 days, or
the length of the building permit or other construction authorizations, whichever is longer, from the
date of issuance. The Town Engineer may exiend the period one or more times for up to an
additional 180 days. The Town Engineer may require additional BMPs as a condition of the
extension if they are necessary to meet the requirements of this ordinance.

(8) MAINTENANCE. The responsible party throughout the duraticn of the construction activities

shall maintain all BMPs necessary to meet the requirements of this ordinance until the site has

undergone final stabilization.
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5.09 EROSION AND SEDIMENT CONTROL PLAN, STATEMENT, AND AMENDMENTS.

(1) EROSION AND SEDIMENT CONTROL PLAN.

(a) An erosion and sediment control plan shall be prepared and submitted to the Town |
Engineer.
(b) The erosion and sediment control plan shall be designed to meet the performance 5

standards in S.07 and other requirements of this ordinance.

(c) The erasion and sediment control plan shall address pollution caused by soil erosion and
sedimentation during construction and up to final stabilization of the site. The erosion and
sediment control plan shall include, at a minimum, the following items:

1. The name(s) and address(es) of the owner or developer of the site, and of any
consutting firm retained by the applicant, together with the name of the
applicant's principal contact at such firm. The application shali also include start
and end dates for construction.

2. Description of the site and the nature of the construction activity, including
representation of the limits of land disturbance on a United States Geologicai
Service 7.5 minute series topographic map.

3, A sequence of construction of the development site, including stripping and
clearing; rough grading; construction of utilities, infrastructure, and buildings; and
final grading and landscaping. Sequencing shall identify the expected date on
which clearing will begin, the estimated duration of exposure of cleared areas,
areas of clearing, installation of temporary erosion and sediment contro!
measures, and establishment of permanent vegetation.

4, Estimates of the fotal area of the site and the total area of the site that is
expected to be disturbed by construction activities.

5. Estimates, including calculations, if any, of the runoff coefficient of the site before
and after construction activities are completed.

6. Calculations to show the expected percent reduction in the average annual
sediment load carried in runoff as compared to no sediment or erosion controls.
Existing data describing the surface soil as well as subsoils.

Depth to groundwater, as indicated by Natural Resources Conservation
Service soil information where available.

9. Name of the immediate named receiving water from the United States Geological
Service 7.5 minute series topographic maps.

{d) The erosion and sediment control plan shall include a site map. The site map shall
include the following items and shall be at a scale not greater than 100 feet per inch and
at a contour interval not to exceed five feet.
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10.

Existing topography, vegetative cover, natural and engineered drainage systems,
roads and surface waters. Lakes, streams, wetlands, channels, ditches and
other watercourses on and immediately adjacent to the site shall be shown. Any
identified 100-year flood plains, flood fringes and floodways shall also be shown.
Boundaries of the construction site.

Drainage patterns and approximate slopes anticipated after major grading
activities.

Areas of soil disturbance.

Location of major structural and non-structural controls identified in the plan.
Location of areas where stabilization practices will be employed.

Areas which will be vegetated following construction.

Areal extent of wetland acreage on the site and focations where storm water is
discharged to a surface water or wetland.

Locations of all surface waters and wetlands within one mile of the construction
site.

An alphanumeric or equivalent grid overlying the entire construction site map.

Each erosion and sediment control plan shall include a description of appropriate controls

and measures that will be performed at the site to prevent pollutants from reaching

waters of the state. The plan shall clearly describe the appropriate control measures for

each major activity and the timing during the construction process that the measures will

be implemented. The description of erosion controls shall include, when appropriate, the

following minimum requirements:

1.

© @ N o

Description of interim and permanent stabilization practices, including a practice
implementation schedule. Site plans shall ensure that existing vegetation is
preserved where attainable and that disturbed portions of the site are stabilized.
Description of structural practices to divert flow away from exposed soils, store
flows or otherwise limit runoff and the discharge of pollutants from the site.
Unless otherwise specifically approved in writing by the Town Engineer,
structural measures shall be installed on upland soils.

Management of overland flow at all sites, unless otherwise controlled by outfali
controls.

Trapping of sediment in channelized flow.

Staging construction to limit bare areas subject to erosion.

Protection of downslope drainage inlets where they occur.

Minimization of tracking at all sites.

Clean up of off-site sediment deposits.

Proper disposal of building and waste materials at all sites.
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10.

Stabilization of drainage ways.

11. Control of soil erosion from dirt stockpiles.
12. Installation of permanent stabilization practices as soon as possible after final
grading.
13. Minimization of dust to the maximum extent practicable.
4] The erosion and sediment control plan shall require that velocity dissipation devices be

placed at discharge locations and along the length of any outfall channel, as necessary,

to provide a non-erosive flow from the structure o a water course so that the natural

physical and biological characteristics and functions are maintained and protected.

Note to Users: The plan requirements of this subsection will meet the erosion control plan

requirements of 5. NR 216.46, Wis. Adm. Code, when prepared in accordance with good

engineering practices and the design criteria, standards and specifications cutlined in the
Wisconsin Consftruction Site Best Management Practice Handbook (WDNR Pub. WR-222
November 1993 Revision).

2) EROSION AND SEDIMENT CONTROL PLAN STATEMENT. For each construction site
identified under $.04 (1)(c), an erosion and sediment control plan statement shall be prepared.

This statement shall be submitted to the Town Engineer. The control plan statement shall briefiy

describe the site, including a site map. Further, it shall also include the best management

practices that will be used to meet the requirements of the ordinance, including the site

development schedule.

(3) AMENDMENTS. The applicant shall amend the plan if any of the following occur:
(a) There is a change in design, construction, operation or maintenance at the site which has

the reasonable potential for the discharge of pollutants to waters of the state and which

has not otherwise been addressed in the plan.

{b) The actions required by the plan fail to reduce the impacts of pollutants carried by

consiruction site runoff.

()] The Town Engineer notifies the applicant of changes needed in the plan.

$.10 FEE SCHEDULE.

The fees referred to in other sections of this ordinance shall be established by the Town Engineer and

may from time to time be modified by resolution. A schedule of the fees established by the Town

Engineer shall be available for review in [location].
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S.11  INSPECTION.

If land disturbing construction activities are being carried out without a permit required by this ordinance,
the Town Engineer may enter the land pursuant {o the provisions of ss. 66.0119(1), (2), and (3), Wis.
Stats.

S$.12 ENFORCEMENT,

{n The Town Engineer may post a stop-work order if any of the following occurs:
(a) Any land disturbing construction activity regulated under this crdinance is being
undertaken without a permit.
(b) The erosion and sediment control plan is not being implemented in a good faith manner.
(c) The condifions of the permit are not being met.

Note to Users: The Town Engineer should inspect any construction site that holds a permit
under this chapter at least once a month during the period starting March 1 and ending

October 31 and at least 2 times during the period starting November 1 and ending February 28 to
ensure compliance with the approved sediment and erosion control plan.

{2) If the responsible party does not cease activity as required in a stop-work order posted under this
section or fails to comply with the erosion and sediment contro! ptan or permit conditions, the
Town Engineer may revoke the permit.

(3) If the responsible party, where no permit has been issued, does not cease the activity after being
notified by the Town Engineer, or if a responsible party viclates a stop-work order posted under
sub. (1}, the Town Engineer may reqguest the town attorney to obtain a cease and desist order in
any court with jurisdiction.

(4) The Town Engineer may retract the stop-work order issued under sub. (1) or the permit
revocation under sub. (2).

(5) After posting a stop-work order under sub. (1), the Town Engineer may issue a notice of intent fo
the responsible party of its intent to perform work necessary to comply with this ordinance. The
Town Engineer may go on the land and commence the work after issuing the notice of intent.
The costs of the work performed under this subsection by the Town Engineer, plus interest at the
rate authorized by Town Engineer shall be billed to the responsible party. In the eventa
responsible party fails to pay the amount due, the clerk shall enter the amount due on the tax rolls
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(7)

8.13

()

@)

S.14

and collect as a special assessment against the property pursuant to subch. VI of ch. 68, Wis.
Stats.

Any person violating any of the provisions of this crdinance shall be subject to a forfeiture of not

less than 1 nor more than [: if] and the costs of prosecution for each violation. Each

day a violation exists shall constitute a separate offense.
Compliance with the provisions of this ordinance may aiso be enforced by injunction
in any court with jurisdiction. It shall not be necessary to prosecute for forfeiture or a cease and

desist order before resorting to injunctional proceedings.

Note to Users: Injunctional orders are authorized pursuant to s. 59.68(11), 61.35, or 62.23(8),
Wis. Stats., for counties, villages and towns with village powers, and citles respectively.

APPEALS.

BOARD OF [APPEALS “or ADJUSTMENT]; The board of [appeals or adiustment] created
pursuant o section [number] of the town’s ordinance pursuant to s. 60.65, Wis. Stais.;
{a) Shall hear and decide appeals where it is alleged that there is error in any order, decision

or determination made by the Town Engineer in administering this ordinance except for
cease and desist orders obtained under 8.12 (3).

(b) Upon appeal, may authorize variances from the provisions of this ordinance which are
not contrary to the public interest and where owing to special conditions a literal
enforcement of the provisions of the ordinance will result in unnecessary hardship; and

{(c) Shall use the rules, ;ﬁrocedures, duties and powers authorized by statute in hearing and
deciding appeals and authorizing variances.

WHO MAY APPEAL. Appeals to the board of [appeals or adjustment] may be taken by any
aggrieved person or by any office, department, board, or bureau of the Town of Clayton affected

by any decision of the Town Engineer.

SEVERABILITY.

If a court of competent jurisdiction judges any section, clause, provision or portion of this ordinance

unconstitutional or invalid, the remainder of the ordinance shall remain in force and not be affected by

such judgment.
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S.16 EFFECTIVE DATE,

This ordinance shall be in force and effect from and after its adoption and publication. The above and
foregoing ordinance was duly adopted by the Town Chair of the Town of Clayton con the [number] day of

[month], [year].

Approved:
Attested
Published on [day, month, and year].
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CHAPTER
TOWN OF CLAYTON

STORM WATER MANAGEMENT

SECTION 1. AUTHORITY.

(D

@)

(3)

“

This ordinance is adopted by the Town Board under the authority granted by s. 60.627,
Wis, Stats. This ordinance supersedes all conflicting and contradicting storm water
management regulations previously enacted that relate to storm water management
regulations. Except as otherwise specified in ss. 60.627 and 60.622, Wis. Stats., applies
to this ordinance and to any amendments to this ordinance.

The provisions of this ordinance are deemed not to limit any other lawful regulatory
powers of the Township.

The Town Board hereby designates the Town Chair, with assistance from Town Engineer
to administer and enforce the provisions of this ordinance.

The requirements of this ordinance do not pre-empt more stringent storm water
management requirements that may be imposed by any of the following:

(a) Wisconsin Department of Natural Resources administrative rules, permits or
approvals including those authorized under ss. 281.16 and 283.33, Wis. Stats.

(b)  Targeted non-agricultural performance standards promulgated in rules by the
Wisconsin Department of Natural Resources under NR 151.004, Wis. Adm. Code.

(c) Other Township ordinances and zoning regulations.

SECTION II. FINDINGS OF FACT.

The Town Board finds that uncontrolled, post-construction runoff has a significant impact upon
water resources and the health, safety and general welfare of the community and diminishes the
public enjoyment and use of natural resources. Specifically, uncontrolled post-construction
runoff can:

(1)

Degrade physical stream habitat by increasing stream bank erosion, increasing streambed
scour, diminishing groundwater recharge, diminishing stream base flows and increasing
stream temperature.
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(5)

(6)

M

Diminish the capacity of lakes and streams to support fish, aquatic life, recreational and
water supply uses by increasing pollutant loading of sediment, suspended solids,
nutrients, heavy metals, bacteria, pathogens and other urban pollutants.

Alter wetland communities by changing wetland hydrology and by increasing pollutant
loads.

Reduce the quality of groundwater by increasing pollutant loading.

Threaten public health, safety, property and general welfare by overtaxing storm sewers,
drainage ways, and other minor drainage facilities.

Threaten public health, safety, property and general welfare by increasing major flood
peaks and volumes.

Undermine floodplain management efforts by increasing the incidence and levels of
flooding.

SECTION IIL. PURPOSE AND INTENT.

(1

@

PURPOSE. The general purpose of this ordinance is to establish long-term, post-
construction runoff management requirements that will diminish the threats to public
health, safety, welfare and the aquatic environment. Specific purposes are to:

() Further the maintenance of safe and healthful conditions.

(b)  Prevent and control the adverse effects of storm water; prevent and control soil
erosion; prevent and control water pollution; protect spawning grounds, fish and
aquatic life; control building sites, placement of structures and land uses; preserve
ground cover and scenic beauty; and promote sound economic growth.

(c) Control exceedance of the safe capacity of existing drainage facilities and
receiving water bodies; prevent undue channel erosion; control increases in the
scouring and transportation of particulate matter; and prevent conditions that
endanger downstream property.

INTENT. It is the intent of the Town Board that this ordinance regulates
post-construction storm water discharges within the Township and to waters of the state.
This ordinance may be applied on a site-by-site basis. The Town Board recognizes,
however, that the preferred method of achieving the storm water performance standards
set forth in this ordinance is through the preparation and implementation of
comprehensive, systems-level storm water management plans that cover hydrologic units,
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such as watersheds, on a municipal and regional scale. Such plans may prescribe regional
storm water devices, practices or systems, any of which may be designed to treat runoff
from more than one site prior to discharge to waters of the state. Where such plans are in
conformance with the performance standards developed under s. 281.16, Wis. Stats., for
regional storm water management measures and have been approved by the Town Board,
it is the intent of this ordinance that the approved plan be used to identify
post-construction management measures acceptable for the community.

SECTION 1V. APPLICABILITY AND JURISDICTION,

(1) APPLICABILITY.

(a)

(b)

(©)

(d)

Where not otherwise limited by law, this ordinance applies after final stabilization
to a site of land development or land disturbing activity of any size, which
changes the pre-development hydrology and/or increases the rate of volume of
runoff, or the thermal, chemical, or sediment loading leaving the site beyond the
conditions that existed prior to any planned land development or land disturbing
activity,

A site that meets any of the criteria in this paragraph is exempt from the
requirements of this ordinance.

1. Routine maintenance for project sites under 1 acres of land disturbance if
performed to maintain the original line and grade, hydraulic capacity or
original purpose of the facility.

2. Underground utility construction such as water, sewer and fiberoptic lines.
This exemption does not apply to the construction of any above ground
structures associated with utility construction.

Notwithstanding the applicability requirements in paragraph (a), this ordinance
applies to post-construction sites of any size that, in the opinion of the
administering authority, is likely to result in runoff that exceeds the safe capacity
of the existing drainage facilities or receiving body of water, that causes undue
channel erosion, that increases water pollution by scouring or the transportation of
particulate matter or that endangers property or public safety.

The Town Chair, with assistance of Town Engineer, may establish on-site storm
water management requirements less stringent than those set forth herein,
provided that provisions are made to manage storm water by an off-site facility,
provided that all of the following conditions for the off-site facility are met:
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1. The off-site facility is operational prior to commencing the proposed land
development or land disturbing activity.

2. The off-site facility is designed and adequately sized to provide a level of
storm water control equal to or greater than that which would be afforded
by on-site practices meeting the requirements of this ordinance.

3. The off-site facility has a legally obligated entity responsible for its long-
term operation and maintenance.

(2)  JURISDICTION.

This ordinance applies to any land development activity or land disturbing activity within
the boundaries of the Town of Clayton, No land owner or land operator may undertake a
land development or land disturbing activity subject to this ordinance without having met
the performance standards set forth in this ordinance and without having received a
permit from the Town Chair with assistance from the Town Engineer prior to
commencing the proposed activity.

(3) EXCLUSIONS.
This ordinance is not applicable to:

() Activities conducted by a state agency, as defined under s. 227.01 (1), Wis. Stats.,
but also including the office of district attorney, which is subject to the state plan
promulgated or a memorandum of understanding entered into under s. 281.33 (2),
Wis. Stats,

(b)  Any lot existing as of the effective date of this chapter that is currently platted and
zoned single family residential or two family residential, provided, however, that
the use after the land disturbing activity or land development activity shall be that
of a single family residence or two family residence.

(c) Any lot containing, as of the effective date of this chapter, a single family
residence or two family residence, regardless of zoning classification, provided,
however, that the use after the land disturbing activity or land development
activity shall continue to be that of a single family residence or two family
residence.

SECTION V. DEFINITIONS.

(D “Administering Authority” means a governmental employee, empowered under s. 60.627,
Wis. Stats., that is designated by the Town Board to administer this ordinance.
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(3)
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(6)

(7
8)

®

(10)

(1D

(12)

(13)

(14)

“Agricultural Facility and Agricultural Practice” have the meaning given ins. 281.16 (1),
Wis, Stats.

“Average Annual Rainfall” means a calendar year of precipitation, excluding snow,
which is considered typical.

“Best Management Practices” or “BMPs” means practices, techniques, or measures that
are effective in reducing flooding, removing pollutants, providing thermal mitigation,
enhancing infiltration, and/or providing other benefits related to storm water
management.

“Business Day” means a day the office of the Town of Clayton are routinely and
customarily open for business.

“Cease and Desist Order” means a court-issued order to halt land disturbing construction
activity that is being conducted without the required permit.

“Township” means the Town of Clayton and its representatives.

“Town Chair” means the governmental employee designated by the Town Board to
administer this chapter, and includes assistance from the Town Engineer, and any other
governmental employees designated by the Town Chair or the Town Board in the absence
of the Town Chair,

“Combined Sewer System™ means a system for conveying both sanitary sewage and
storm water runoff.

“Connected Imperviousness™ means an impervious surface that is directly connected to a
separate storm sewer or water of the state via an impervious flow path.

“Design Storm” means a hypothetical discrete rainstorm characterized by a specific
duratipn, temporal distribution, rainfall intensity, return frequency, and total depth of
rainfall.

“Detention” means the temporary detaining or storage of storm water in reservoirs, on
rooftops, in streets, parking lots, or other areas under predetermined and controlled

conditions, with the rate of distance therefore regulated by appropriately installed devices.

“Development” means residential, commercial, industrial or institutional land uses and
associated roads.

“Effective Infiltration Area” means the area of the infiltration system that is used to
infiltrate runoff and does not include the area used for site access, berms or pretreatment.
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(15)

(16)

(17)
(18)

(19)

(20)

21

(22)

23)

(24)

235)

(26)

“Erosion” or “Soil Erosion” means the detachment process and movement of soil and
rock fragments by which the land's surface is worn away by the action of wind, water, ice
or gravity.

“Excavation” means any act by which organic matter, earth, sand, gravel, rock, or any
other similar material is cut into, dug, quarried, uncovered, removed, displaced, relocated
or bulldozed, and shall include the conditions resulting from the activity.

“Exceptional Resource Waters” means waters listed in NR 102.11, Wis. Adm. Code.

“Fill” means any act, by which earth, sand, gravel, rock, or any other material is
deposited, placed, replaced, pushed, dumped, pulled, transported or moved by man to a
new location and shall include the conditions resulting therefrom.

“Final Stabilization” means that all land disturbing construction activities at the
construction site have been completed and that a dense uniform, perennial, vegetative
cover has been established, for the unpaved areas and areas not covered by permanent
structures, or employment of equivalent permanent stabilization measures.

“Financial Guarantee™ means a performance bond, maintenance bond, surety bond,
irrevocable letter of credit, or similar guarantees submitted to the Town of Clayton by the
responsible party to assure that requirements of the ordinance are carried out in
compliance with the storm water management plan.

“Governing Body” means the Town Board of the Town of Clayton.

“Grading” means altering the elevation of the land surface by stripping, excavating,
filling, stockpiling of soil materials or any combination thereof and shall include the land
from which the material was taken or upon which it was placed.

“Impervious Surface” means an area that releases as runoff all or a large portion of the
precipitation that falls on it, except for frozen soil. Rooftops, sidewalks, driveways,
parking lots and streets are examples of areas that typically are impervious.

“In-Fill Area” means an undeveloped area of land located within existing development.

“Infiltration” means the process by which rainfall or surface runoff percolates or
penetrates into the underlying soil.

“Infiltration System” means a device or practice such as a basin, trench, rain garden or
swale designed specifically to encourage infiltration, but does not include natural
infiltration in pervious surfaces such as lawns, redirecting of rooftop downspouts onto
lawns or minimal infiltration from practices, such as swales or road side channels
designed for conveyance and pollutant removal only.
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(28)

(29)

(30)

(1)

(32)

(33)

(34)

(35)

“Karst Feature™ means an area or surficial geologic feature subject to bedrock dissolution
so that it is likely to provide a conduit to groundwater, and may include caves, enlarged
fractures, mine features, exposed bedrock surfaces, sinkholes, springs, seeps or swallets.

“Land Development Activity” means any construction of buildings, roads, parking lots,
paved and unpaved storage areas and similar facilities, including agricultural facilities.

“Land Disturbing Activity” means any man-made alteration of the land surface of public
or private lands resulting in a change in the topography or existing vegetative or
non-vegetative soil cover, that may result in runoff and lead to an increase in soil erosion
and movement of sediment within the Township and into waters of the state. Land
disturbing activity includes, but is not limited to, clearing and grubbing, tilling, removal
of vegetative cover, stockpiling of soil, demolition, excavating, pit trench dewatering,
filling and grading activities, except that the term shall not inciude such minor land

disturbing activities as home gardens and normal repair and maintenance of private roads.

This term does not include agricultural practices.

“Land Occupier’” means any person who holds title to land either as sole owner, a tenant
in common or a joint tenant or has title as a trustee, assignee, or has a land contract
vendor’s or vendee’s interest.

“Land Cover” means the various cover types found on a specific parcel including
impervious surface, green space, wooded area, parking lot, etc.

“Lot” means a parcel of land having a width and depth sufficient to provide the space
necessary for one main building and its accessory buildings, together with the open
spaces required under Town of Clayton Town Ordinance and abutting on a public street
or officially approved place.

“Maintenance and Monitoring Agreement” means a legal document that is filed with the
County Register of Deeds as a property deed restriction, and which provides for
long-term maintenance of storm water management practices.

“Natural Resources Conservation Service” or “NRCS” means the United States Agency
responsible for establishing standards for and design of many water quality structures and
practices. The NRCS was formerly the Soil Conservation Service or SCS,

“MEP” or “Maximum Extent Practicable” means a level of implementing best
management practices in order to achieve a performance standard specified in this
ordinance which takes into account the best available technology, cost effectiveness and
other competing issues such as human safety and welfare, endangered and threatened
resources, historic properties and geographic features, MEP allows flexibility in the way
to meet the performance standards and may vary based on the performance standard and
site conditions.
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(45)

(46)
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(48)

(49)

“New Development” means development resulting from the conversion of previously
undeveloped land or agricultural land uses.

“Off-Site” means located outside the property boundary described in the permit
application for land development activity or land disturbing activity.

“On-Site” means located within the property boundary described in the permit application
for land development activity or land disturbing activity.

“Ordinary High-Water Mark” has the meaning given in NR 115.03(6), Wis. Adm. Code.
“Outstanding Resource Waters” means waters listed in NR 102.10, Wis. Adm. Code.
“P8 - Urban Catchment Model” means a program for predicting poliuting particle passage

thru pits, puddles, and ponds; prepared for IEP, Inc. & Narragansett Bay Project
USEPA/RIDEM by William W. Walker, Jr.

“Parcel” means all contiguous lands under the ownership or control of a landowner, land
occupier, or land user.

“Peak Runoff Rate” means the maximum rate at which storm water is discharged from a
site as expressed in cubic feet per second.

“Percent Fines” means the percentage of a given sample of soil, which passes through a
#200 sicve.

“Performance Standard” means a narrative or measurable number specifying the
minimum acceptable outcome for a facility or practice.

“Permit” means a written authorization made by the administering authority to an
applicant to conduct land development or land disturbing activities or to discharge
post-construction runoff within the Township and to waters of the state.

“Permit Administration Fee” means a sum of money paid to the administering authority
by the permit applicant for the purpose of recouping the expenses incurred by the
authority in administering the permit.

“Permittee” means any person to whom a permit is issued.

“Person” means any individual, corporation, partnership, joint venture, agency,

unincorporated association, municipal corporation, county or state agency within
Wisconsin, the Federal government or any combination thereof.
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“Pervious Surface” means an area that releases as runoff a small portion of the
precipitation that falls on it. Lawns, gardens, parks, forests or other similar vegetated
areas are examples of surfaces that typically are pervious.

“Plan Commission” means the body established under s. 62.23(1), Wis. Stats.
“Pollutant” has the meaning given in s. 283.01(13), Wis. Stats,
“Pollution” has the meaning given in s. 281.01(10), Wis. Stats.

“Post-Construction Site” means a construction site following the completion of land
development or land disturbing activities and final site stabilization.

“Pre-Development Condition” means the extent and distribution of land cover types
present before the initiation of land development activity or land disturbing activity,
provided that the current storm water drainage system is sufficient to satisfy the
requirements of this ordinance. If the current storm water drainage system is insufficient
to satisfy the requirements of this ordinance with respect to current existing land cover,
“pre-development condition” shall mean that extent and distribution of land cover types
for which the current storm water drainage system would be sufficient to satisfy the
requirements of this ordinance.

“Preventive Action Limit” has the meaning given in NR 140.05(17), Wis. Adm. Code.

“Public Lands” means all publicly owned lands which are subject to regulation by the
Township including, but not limited to:

(a) All lands owned by the Township.

(b)  All lands which are owned by another unit of government if that unit of
government or the development project is legally subject to erosion and storm
water runoff control by the Township under this chapter or by reference under
other ordinances.

“Redevelopment “ means areas where development is replacing older development.

“Regional Pond” means a storm water pond intended to serve multiple parcels and/or
developments, thus eliminating the need for individual on-site facilities.

“Removal” means cutting vegetation to the ground or stumps, complete extraction or
killing by spraying.

Page 9




(61)

(62)
(63)

(64)

(65)

(66)

(67

(68)

(69)

(70)

“Responsible Party” means any entity holding fee title to the property or other person
contracted or obligated by other agreement to implement and maintain post-construction
storm water BMPs,

“Retention” means the permanent storage of storm water without discharge.

“Runoff” means the same as definition for “Stortn Water Runoff”.

“Safe Capacity” means the rate of flow that can be handled by the receiving waterway
without causing flooding or erosion damage.

“Sediment” means solid material, both mineral and organic, that has been deposited by
water, is in suspension in water, is being transported or has been removed from its site of
origin by the processes of soil erosion or is discharged into surface waters from other
sources.

“Sedimentation” means settling or deposition of sediment,

“Sensitive Resources” means natural resources that are sensitive to the impacts of
urbanization, specifically including ground water, cold-water springs, wetlands with
diverse functions and values and other unique resources.

“Separate Storm Sewer” means a conveyance or system of conveyances including roads
with drainage systems, streets, catch basins, curbs, gutters, ditches, constructed channels
or storm drains, which meets all of the following criteria:

(a) Is designed or used for collecting water or conveying runoff,

(b) Is not part of a combined sewer system.

(c) Is not draining to a storm water {reatment device or system.

(@)  Discharges directly or indirectly to waters of the state.

“Site” means the entire area included in the legal description of the land on which the
land development or land disturbing activity occurred.

“Site Restriction” means any physical characteristic which limits the use of storm water

best management practice as prescribed in the Wisconsin Storm Water Manual published
by the Wisconsin Department of Natural Resources.
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(79)

“Stop Work Order” means a method of giving notice to the permittee that one or more
provisions of this chapter have been violated. Notice is given both by posting upon the
lands where the disturbing activity occurs one or more copies of a poster stating the
violation and by mailing a copy of this poster by certified mail to the permittee at the
address shown on the permit.

“Storm Sewer” means a closed conduit for conducting collected storm water.

“Storm Water Drainage System” or “Drainage System” means all facilities used for
conducting runoff to, through or from a drainage area to the point of final outlet
including, but not limited to, any of the following: conduits and appurtenant features,
canals, channels, ditches, streams, culverts, reservoirs, detention basins, storm sewers,
streets and pumping stations.

“Storm Water Management Plan” means a document that identifies what actions will be
taken to reduce storm water quantity, volume, pollutant loads, thermal increases to the
receiving stream and/or erosion resulting from land development activity to levels
meeting the purpose and intent of this ordinance and the Lake Magnor Management
Master Plan.

“Lake Magnor Management Master Plan” is a comprehensive plan designed to reduce the
discharge of runoff and pollutants from hydrologic units on a regional or municipal scale.

“Storm Water Runoff” means that portion of the precipitation falling during a rainfall
event, or that portion of snowmelt, that runs off the surface of the land and into the
natural or artificial conveyance or drainage network.

“Technical Standard” means a document that specifies design, predicted performance and
operation and maintenance specifications for a material, device or method.

“Top of the Channel” means an edge, or point on the landscape, landward from the
ordinary high- water mark of a surface water of the state, where the slope of the land
begins to be less than 12% continually for at least 50 feet, If the slope of the land is 12%
or less continually for the initial 50 feet, landward from the ordinary high-water mark, the
top of the channel is the ordinary high-water mark.

“TR-55" means the United States Department of Agriculiure, Natural Resources

Conservation Service (previously Soil Conservation Service), Urban Hydrology for Small
Watersheds, Second Edition, Technical Release 55, June 1986.
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“Type 1I Distribution” means a rainfall type curve as established in the “United States
Department of Agriculture, Soil Conservation Service, Technical Paper 149, published
1973". The Type II curve is applicable to all of Wisconsin and represents the most
intense storm pattern.

“Waters of the State” has the meaning given in s. 281.01 (18), Wis. Stats.

“Wetlands” means an area where water is at, near, or above the land surface long enough
to be capable of supporting aquatic or hydrophytic vegetation and which has soils
indicative of wet conditions. These wetlands include natural, mitigation, and restored
wetlands.

“WPDES Storm Water Permit” means a permit issued by the Wisconsin Depattment of
Natural Resources under s. 283.31 Wis. Stats. that authorizes the point source discharge
of storm water to waters of the state.

SECTION VI, TECHNICAL STANDARDS.

(1

DESIGN CRITERIA, STANDARDS, AND SPECIFICATIONS. All BMPs required to
comply with this ordinance shall meet the design criteria, standards and specifications
based on the following. If technical standards contained in the following documents
conflict, the governing document shall be determined based on the order presented. Those
technical standards with the highest priority shall prevail. In determining priorities,
Section VI (1) (&) shall be deemed to have top priority followed by Section VI (1) (b),
then Section VI (1) (c), with Section VI (1) {(d) having the lowest priority.

(a) Applicable design criteria, standards and specifications identified in this
ordinance.

(b)  Applicable design criteria, standards and specifications identified in the
Wisconsin Construction Site Best Management Practice Handbook, WDNR Pub.
WT-222-2001 Revision.

(c) Applicable design criteria, standards and specifications identified in the
Wisconsin Storm Water Manual, WDNR Pub. WR-349-94, 1994, including
Technical Design Guidelines for Storm Water Management Practices, UW-
Extension Pub. G3691, 2000.

(d) Other design guidance and technical standards identified or developed by the

Wisconsin Department of Natural Resources under subchapter V or chapter NR
151, Wis. Adm. Code.
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(2) OTHER STANDARDS. Other technical standards not identified or developed in sub. (1),
but equivalent thereto, may be used provided that the methods have been approved by the
Town Chair with assistance from the Town Engineer,

SECTION VII. PERFORMANCE STANDARDS.

(1)  RESPONSIBLE PARTY. The responsible party shall implement a post-construction
storm water management plan that incorporates the requirements of this section.

(2)  PLAN. A written storm water management plan in accordance with Section 1X shall be
developed and implemented for each post-construction site. Unless the Town Chair, with
assistance from the Town Engineer, gives prior written authorization, the methods in
conformance with the technical standards shall be followed.

3) REQUIREMENTS. The plan required under sub. (2) shall include the following:

(a) GENERAL REQUIREMENTS FOR STORM WATER MANAGEMENT
MEASURES. The following shall be observed in managing storm water runoff:

1.

The applicant shall attend a pre-application meeting with the Township
before any data will be accepted. The purpose of the meeting is to
specifically address required approvals and permits, and applicable
technical standards.

Natural topography and [and cover features such as natural swales, natural
depressions, native soil infiltrating capacity, and natural ground water
recharge areas shall be preserved and used, to the extent possible, to meet
the requirements of this ordinance.

Emergency overland flow for all storm water facilities shall be provided
during and after construction to prevent exceeding the safe capacity of
downstream drainage facilities and prevent endangerment of downstream
property or public safety.

All storm water rate control facilities shall be located within drainage,
utility, and/or flowage easements to provide access and to prevent future
alteration or encroachment.

Water quality facilities are required for all developments unless a

development is part of a Township-approved regional facility drainage
area.
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10.

11,

All hydrologic data shall be submitted to the Township. Data shall be
obtained using NRCS methodology including, but not limited to,
HydroCad, Haestad Methods, or TR20/TRS55 as defined by the NRCS.

Hydrologic analysis shall be based on NRCS methods using a Type I
storm distribution, 24-hour duration, and average soil moisture conditions
(AMC-2), as defined by NRCS.

Hydraulic calculations will be accepted in the Rational Method format or
in commonly used software packages such as Eagle Point, HydroCad,
Haestad Methods, HEC-RAS, or XP-SWMM.

When runoff from an upstream property passes through a downstream
property, and it is desirable in the opinion of the Township to oversize a
pond or conveyance system to serve increased runoff from predicted
development of adjacent properties, the cost of oversizing the facility shall
be determined by the Township, and assessed, in accordance with State
Law and the Municipal Code,

Where appropriate, the plan shall include sediment controls to do all of the
following to the maximum extent practicable:

a. Prevent tracking of sediment from the construction site onto roads
and other paved surfaces.

b. Prevent the discharge of sediment as part of site dewatering,
C. Protect the separate storm drain inlet structure from receiving
sediment.

The use, storage, and disposal of chemicals, cement, and other compounds
and materials used on the construction site shall be managed during the
construction period, to prevent their entrance into waters of the state,
However, projects that require the placement of these materials in waters
of the state, such as constructing bridge footings or BMP installations, are
not prohibited by this paragraph.

TOTAL SUSPENDED SOLIDS. BMPs shall be designed, installed and
maintained to control total suspended solids carried in runoff from the
post-construction site as follows:

I.

For new development, by design, reduce to the maximum extent
practicable, the total suspended solids load by 80%, based on the average
annual rainfall, as compared to no runoff management controls.
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For redevelopment, by design, reduce to the maximum extent practicable,
the total suspended solids load by 40%, based on the average annual
rainfall, as compared to no runoff management controls. A 40% total
suspended solids reduction shall meet the requirements of this ordinance.

All water quality analyses shall be based on the P§ Urban Catchment
Model or other comparable model as approved by the Town Chair with
assistance from the Town Engineer.

For this ordinance, the following year has been selected as average annual
rainfall; Minneapolis, 1959, (Oct. 1, 1958 - Sept. 30, 1959).

Notwithstanding subds. 1. to 4., if the design cannot achieve the applicable
total suspended solids reduction specified, the storm water management
plan shall include a written and site-specific explanation why that level of
reduction is not attained and the total suspended solids load shall be
reduced to the maximum exient practicable.

PEAK DISCHARGE RATE AND VOLUME. By design, BMPs shall be
employed to meet the following performance standards.

1.

For a 1.5 inch rainfall event the proposed post-development runoff volume
and peak flow rate must not exceed the runoff volume and peak flow rate
for pre-development conditions.

For the 2-year, 10-year, and 100-year rainfall event: the post-development
peak flow rate shall not exceed the peak flow rate for pre-development
land use conditions, or less if downstream system capacity problems exist.

Pre-development conditions shall assume “good hydrologic conditions”
for appropriate land covers as identified in TR-55 or an equivalent
methodology. The meanings of “hydrologic soil group” and “runoff curve
number” are as determined in TR-55. However, when pre-development
land cover is cropland, rather than using TR-55 values for cropland, the
runoff curve numbers in Table 1 shall be used.

Table 1 - Maximum Pre-Development Runoff
Curve Numbers for Cropland Areas

Hydrologic Soil Group A B C D

Runoff Curve Number 56 70 79 83
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