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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 paleolimnological analysis are diatoms. These are a type of algae which possess 
siliceous cell walls, which enables them 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 enable 
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 lake 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. 
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On 10 August 2005 cores were taken from five locations in Magnor Lake (Figure 2) . At 
Site A a core was extracted to determine water quality changes in the lake during the 
last 150 years. This core was 70 cm long. The top 2 cm and bottom 2 cm were kept for 
analysis. It is assumed that the upper sample represents present conditions while the 
deeper sample is indicative of historical water quality conditions. At this and 4 other 
sites cores were extracted and the top 10 cm kept. These samples were used to 
determine the density of the upper sediment in order to estimate the depth to which 
alum would settle if it were applied to the lake. 

Figure 2. Location of sampling sites of cores collected on 10 August 2005. The top/bottom 
core was collected at Site A in about 25 feet of water. 

2 



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 iJg L'l). The 
model predicted historical phosphorus levels are about 13 iJg L'l which seem 
reasonable. 
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Figure 3. Changes in abundance of important diatoms found at present and presettlement 
times. Eunotia and small Fragilaria grow attached to substrates. Aulacoseira is a 
planktonic diatom and is found floating in the open water. 
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Sediment density 

The density of the top 10 em 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. 
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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 93.3 
4-6 92.6 
6-8 92.9 
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 spalPo.oO-m.oo tu5, d\~O.OZ hIS, 49951 points 
Runoff bj' SCS TR·ZO method, UH"SCS 

Reach routing byStor-lOO+Trans methOO _ Pood routing by Slor.lOO method 

Su~atehmenl A: RUMff Alu=2SO.400 ae RunofflRplho<O.5r 
F\()WLeng.h=3,259' ~e-tl.OO86"1 Te=120.9m1n CN0<69 RunoIF31Mds 10.759al 

Su~atthmenl AI: lake MagnGr RunGffAlea".Z17.500 ae Runoff De»!h"2.SS" 
Flow Leng!i>=-4,425' Te:4.1 mn CN><99 RuooftoU-4.34 eb 46.607 af 

Subcalchment B: RU/lOIiArea=300.lOO ae RunoIfDeplhoO.97" 
F\O'nlenlf./l"3,72T S!o~o<O.Oloo·f TC'"93.9 m1n CN=79 Runoff=I04.16 eb 24.378 al 

Subcatelunent BI: Barbo lake Runoff Alu=4l.too ae RunoffDeplhm2.SS" 
F\oW leflglh=2,070' Tc=2.7 mn CN=99 Run9ff=18t.94 ds 9275 al 

SubutchmenlC: RunolfAlea=5f.OOOae RunoffO~=t.t5· 
Flowleng!h~I,I86' Slope=O.OO5I" To:47.8 m1n CN"82 R!HIoIf-35.81 d. 4.876 al 

Su~atchmentD: RU/lOffAlea-176.3OOae RUIl{IffDeplh=I2.7" 
Flowlenglh=I,485' Slope=O.02ao', TC"22.9 min CN=84 Runoff=228.76 ds 18.706 al 

Subcatchment E: RunoIfAlea=H8.000 lie RunoffD<-p!h=O.5T 
F\OWlen¢l=4,714' Sk>~=O.OO5I" TC'"210.9m1n CN=69 Runolf=15.19ds 7.648af 

Subcalchment F: Runoff Alea=124.900 ae RunoIfDeplh=t2.1" 
Flowlen¢\=5,559' Slope=O.OO22" Tc-242.6mn C1t=8-3 Runolf=2&.73ds 12.585al 

Subcatchment G: RunoffArea=375.200 110 RunoffOeplh=0.97" 
Flow Len~8,822' S1~=o.oollJ 'f Tt"='341.5 min CN=79 RunoIf=H.U cfs 30.458 af 

Su~alchment H: RUMffArea=9Ei.IOQ ao RUnOffOeplh=I.09" 
Flow Leng!h=2.080' Sl9pe-tl.OI80·f Tc=412. min CN=81 Runo1f=70.68 cfs 8.709 al 

Subcatchmentl: RunoIfAlea=tl1.500 80 RunoffOe-pIh=I.1S" 
Flow Lel'\jl'tll=2,381' SIope=0.0130', Tea52.3 min CN~S2 Runo1f=73.19 el's 10.659 al 

Subcalchmenl J: RUIlOffArea~315200 at Runolf DeP'l=O.92· 
Flow Lenglh~S,2e8' Slo~=0.0053" Tc",175.9 min CN"78 RUIlotf--$3.73 cis 24-177 al 

Subcalchmenl K: Runo"fArea~252.300 eo RunoffOeplll=1.03" 
FlowLeng!h=4,15-4' $l.)peoO.OO96" Tc,,10f.3 min CN~80 RunoIFU.57 efs 21.651 af 

Subtatcl\ment L: Runoff Alu=I58.400 at RunoIfDeplh=O.3S· 
FkIw Lengll~3,591' SlopeoO.0200" Tc=952. rrln CN=65 Runo1F15.t2 els 4.%2 al 

Subcalchmenl M: Runoff Alea469.100 ae Runoff Oep!h=0.8Z" 
Flow Lenglh-6,45-4· S1ope=0.0120" Te-14S.5min CN"76 Runolr-9l.29efs 32.001 af 
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SubcatchmentN: RunoffAlea=I33.7ooac RunoffDeP'loO.38" 
FlowLeng!h=5,467' $lope=0.0172', Te .. I4l.6m1n CN-65 RunolF9.77els 4.188al 

Subcalchment 0: Runoff Area=I05.700 ae Runoff 0e-p!h"0.5r 
FlowLOllg!h:3,627' Slo~=O.0193·f Tc=87.9 mn CN-69 Runo1F16.64 cr.. 4.541 al 

Subcatehmenl P: Runoff Alu=121200 ac RunoffDepth=0.59" 
Flow Leng1h=3.4S2" $IopeoO.0075 'f Tc,,128.4 mn CN"'71 RunQIf=17.49 cis 6.002 al 

Subcatchment Q: Runoff A1ea-176.800 at RunoffDep!h=O.92" 
Flowleng!i>=4,105' S~:O.Oloo', Tc",t04.6m'n CN"78 RunoIF5291 cfs 13.561 al 

Subcalehmenl R: Runoff Area=242.600 ae Runoff DepIh=0.48" 

Reach 8R: 

Reach lOR: 

Reaeh t2R: 

Reach UR: 

Reach UR: 

Reach 15R: 

Reach 16R: 

Reach ZIR: 

Pond lP: 

Pond 4P: 

Flew Leng!h:S,562" 5k1pe:O.OO78" Tc=208.5 min CN=68 Runo1f=18.6l er.. 9.674 af 

Avg. O!pth:O.14' Max VeI=0.49 fps In~ow=72.62 ols 119.393 al 
n=0.050 L=5,615.0' S=O.OO04" Capuit)'-.622.17 cis Ovttow=5-li2.1 efs 119.392 al 

Avg. Deplho02.4' Max VeI=O.67 Ips 1010.".=3290 cis 84.556 al 
n=0.050 L=2,510.0' S=O.OO14"1 Capadty=2,299.12ol's 0utIQ0,0,~3286efs 84.557al 

Avg. Deplh=O.SS' Max VeFO.63Ips ln~ow=S8.86 cis 62.907 af 
n=O.~O L:3.5S5.0' S--o.0008" Capacitr'1,117.13cfs 0utktw=86.14efs 62.90Saf 

Avg. Oe-p!h=0.44' MaxVeI=1.12 Ips In!OW=I04.02 cfs 66.5)2 al 
n=O.050 l=I,570.0' S=0.0043" Capacity=2,584.!l6 cis ~101.61 cfs 66.532 af 

Avg. DepIh=0.3O' Mll Ve}<0.66 Ips 1n~QW<56.38 cis 30.342 al 
no<O.05O L=2,200.0' $=0.0043" Capaclty=2,567.45 cis Ovti¢w=5226 cls 30.342 at 

Avg. Dep":O.02' MuVeI~02.41p$ InfoYPI.03 cis 2.845 al 
n=O.050 L=I,I22.O' 5=0.0070" Capacity=3,29S.64ch CMtow=l.04cls 2.845al 

Avg. Depih=O.34' Max VeI=0.79 Ips 1n~0"N"60.73 cis 232.35 al 
n.0.050 L=I,610.0' $=0.0030 'f CapWty=2,166.67 cis O\rtI!ow=5-4.29 cls 232.35 at 

Avg. Deplh=O.9I' Max Wl=0.46 Ips 1n~0W"'92.S4 cfs lr>2.434 al 
n.0.010 L=I,342.0' So<O.OOO6 'f C!pacit)"'n2.oo cis Outiow=92.19 cfs 162.434 at 

Peak E1ev=1,1g,[).6O' Siorage"10,257,522 ef In~QW=1,07l.87 cls 258.528 al 
90.0" x 20.0' Culvert Outllow=5.93efs 176.106at 

Puk E1ev--I,194.99" Siorage"333,Ot5 oj In1\ow>-1S.19 cis 7.648 al 
Qutlow=O.OO cls 0.000 al 

Pond 6P: Grele)' Lake Puk Ek.v=l, 192.56' Si()(age~379.345 cl 1n1low=70.58 cls 8.709 al 
Qutlow:O.OO cis 0.000 al 

Pond 6P: Peak E1ev=I,200.1t' Siorage=51,779 oj Inft0"«"81.74 cis 119.393 al 
Out\!ow=72.62th 119.39laf 
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Pond 7P: 

Pond 8P: 

Pond 9P: 

Pond top: 

Pond UP: 

Peak EleV"1,259.6O' Stcrage·2~,568 cf Inlow=-lH9 d~ 6.002 al 
~l.08cls 2.6-4-5at 

Peak BeV"1,257.03' $toragl,,"2,148 cf 1n!(IW"6O.75 cis 23235 al 
~.73 el> 23215 al 

PeakEleV"I,208.U' $lOfaga .. l,~,410cf 1n!0W"94.71 els M.553al 
0utf4w-32.9O cfs M.sss af 

Peal!; Ele'Pl,225.6G' StOfage=99,016 cf 1n10w=-62.01 els 30.621 af 
OutIow=-56.3a ela 30.342 al 

PeakElw.=I,209A6' Storagc=S-45,821 cf ln~ow=l09.75ds 71.494al 
OutlIow=S8.86 tis 62_901 af 

Pond UP: Marsh Lake PeakElw.=I,191.66"" Stotaga=814,633c1 Inlow=228.76el> 18.706a( 
0vtlI~.00 cls 0.000 al 

Pond EXIT: Inlow=-5.93 cis 178.106 al 
F'1\maI'f'-5.93cls 178.106al 

Total Runoff Area'" 3,8n.300 ae Runoff Volume '" 305.617 al Average Runoff Depth" 0.94" 
93.32% PerviOUS Area. 3,638.700 ae Ui8'1o ImpelVious Area '" 2$0.600 ae 
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SubcatchmentA1: Lake Magnor 

Runoff 864.34 as@ 11.S41us, Volume" 46.8-07 af, Depth= 2.58' 

Runoffby $OS TR·20 method, IJH=SCS, Tlma Span" 0.00-999.00 h~, dt= 0.021vs 
Type II 24·hr2-YR Ra",falF2.10' 

Area (ae) eN DesCflp!l9n 
217.500 gg lAKE MAONOR 
217.500 ImpeNiou$ Area 

Tc Length 
(min) (Ieen 

4.1 4,425 

~ 
'" ~ 
'" '" '" ~ ,m 
i: 
~ 

'" m 

'" m 

'" '00 
" 

Slope Velocity Capadty Desaiplion 
(tIIft) (fI.Isee) fefs) 

17.94 Lake or Ranrvolr, 
Mean Depth= 10.00' 

Subcatchment Ai: Lake Magnor 

Type II 24-hr 2·YR 
Ralnfall=2,70" 

Runoff Area=217.500 ac 
Runoff Volume=46.807 af 

Runoff Depth=2.58" 
Flow Length=4,425' 

Tc=4.1 min 
CN=99 
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Subcalchment A: 

31.69cfs@ 13.59~, VoIume= 10.759 aI, Depth'" 0.52' 

Runoff by SCS TR·20 method, UH=SCS, Trme Span: 0.00-999.00 hI$, Ift= 0.02 ~ 
Type II 24·hr 2-YR Ralnfa!F2.70" 

Area lac) CN Des«ip!lon 
2~.~OO 69 
2SO.~OO PeMQusArea 

T, 
Imln) 
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1M) 
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Subcatchmenl A: 

Type II 24·hr 2-YR 
Ralnfall=2.70" 

Runoff Area=250.400 ac 
RunoffVolume=10,759 al 

Runoff Depth=O.62" 
Flow Length=3,25S' 

Slope=O.0086 'r 
Tc=120.9 min 

CN=69 
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Subcatchment B: 

Type II 24-hr 2·YR 
Ralnfall=2.70" 

Runoff Area=300.300 ac 
RunoffVolume=24.378 af 

Runoff Depth=O,97" 
Flow Length=3,727' 

Slope=O.0100'r 
Tc=93.9 min 

CN=79 
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Subcatchment B1: Barbo Lake 
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Subcatchment B1: Barbo lake 
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Ralnfall=2.70" 

Runoff Area=43.100 ac 
RunoffVolume=9.275 af 

Runoff Depth=2.58" 
Flow Length=2,070' 

Tc=2.7 min 
CN=99 
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Subcatchment D: 

Runoff 228.76efs@ 12.16hrs, VoIume= 18.706 aI, Depth= 1.21' 

Runoffby SCS TR·20 melhod,l.II--FSCS, Trme Span" 0.00-999.00 hrs, dt= 0.02 tvs 
Type II 24-hr 2-YR RainfaU=2.70· 
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Subcalchment D: 

Type II 24·hr 2·YR 
Ralnfall=2,70" 

Runoff Area=176,300 ac 
Runoff Volume=18,706 af 

Runoff Depth=1,27" 
Flow Length=1,485' 

Slope=O.02t10 or 
Tc=22,9 min 

CN=84 
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Ralnfall=2.70" 

Runoff Area=S1.000 ac 
RunoffVolume=4.876 af 

Runoff Oepth=1.1S" 
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Type II 24-hr 2·YR RainfalF2.70· 
Page 12 

6!22!2006 

Subcatchment E: 

Runoff 15.19 efs@ 15.00 hrs, VoIume= 7.648 ai, Depth: 0.52' 

Runoff by SCS TR·20 method, UH=SCS, Time Span" 0.00-9-9-9.00 tvs, ojt= 0.02 hrs 
Type tl24-hr 2·YR RalnlaIl=2.70· 

Area (ac) CN Description 
178.000 69 
178.000 PeMousArea 

T, 
(min) 

210.9 

Length 
(jeeO 
4,714 

,,/1 
'E 
" 

" " 
f~ 
I • , , 

S"" IftIfI) 

0.0051 

vo_ 
CtVsec) 

0.37 

Capaeity ~$criptlon 
(cIS) 

lag/eN Ihlhod, 

Subcatchment E: 

Type II 24·hr 2-YR 
Ralnfall=2,70" 

Runoff Area=178,OOO ae 
RunoffVolume=7,648 af 

Runoff Depth=O,52" 
Flow Length=4,714' 

Slope=O.0051 'r 
Tc=210.9 min 

CN=69 

~ ... ~.-.. -.-----.... T_(I'>O-4"t) 



Existing Conditions - Lake Magnor TypeIl24-hr2'YR RainfaO=2.70" Existing Conditions - Lake Magnor Type IIU·hr2·YR RalnfaJJ=2.70" 
Prepared by DAS, Cedar COfpOfation Page 13 Prepared by DAS, Cedar Corporation P*f4 
HydroCAPtl8.00 sin 001:lt8 C:lOCi6 /jyItoCADSollware ~ LlC - HydroC,l,[)®8.00 sin oot:lta C:lOO6 lttdroCAD Soltware SoMiOO$ LLC """'" 

Subcatchmenl F: Subcatchment G: 

Ruooff · 26.73 cts@ 15.11 hrs, Volume" 12.585 al. Depth= 1.21" "'''''' · 47.8$ cfs@ 16.33 hrs, Volume" 3O.4sa ai, Depth'" O.tW 

Runoffby SC$ TR·20 method, UH=SCS, Tme Span= o.oo.m.oo hIS, 1It= 0.02 hrs Runoffby SC$ TR·20 method, UH=SCS, nne Span= o.oo.m.oo hrs, 1It= 0.02 hrs 
Type 11 2-4·hr2·YR Ra~fall=2.70" Type fl2 .... rv 2·YR Ralnfal!=:l.70" 

Area (acl CN """""'" Area lac) eN 0"""",,, 
124.900 " 375.200 " 12-4.&00 Pe~Area 375.200 Perv!ou$ Area 

To 
L_ 

0"" V""" Capaely "'- To 
L_ 

0"" 
W_ e._ p,-

(rrm) (feet) (MIl (Mec) (ds) (rrm) [!eel.) (MIl (ftlsec) !ets) 
242.6 5,559 0.0022 0." lagl(;N Method, 3-41.5 •. ", 0.0030 0.-43 lagl(;N MethQli, 

Subcalchment F: Subcatchment G: 

, j" 
IIIR~I 

'" 
111"""'-' 

" Type II 24·hr 2·YR · Type II 24·hr 2-YR ,. Rainfall=2.70" Ralnfall=2.70" 

" Runoff Area=124.900 ac · Runoff Area=375,200 ao ,. 
RunoffVolume=12.585 at " Runoff Volume=30.458 af 

" i,. Runoff Depth=1.21" i:" Runoff Depth=O.97" 

!" Flow Length=5.559' !" Flow Length=8,822' 

" Slope=O.OO22 'r " Slope=O.0030 'f 
" · To=242.6 min 

" 
To=341.5 min 

, CN=83 CN=79 

· , .. 
,oo,~mm;)OQ:!S.:, .004&l5i)QsS.:o&iolm1OQ1SoaOOt-50 ~ .. · =,.=~~ ,.,.~ .. ~~ • • --, ....... " 

Existing Conditions· Lake Magnor Type II 24·hr2·YR Rainfl3tr-2.70" Existing Conditions· Lake Magnor Type 1/ 24·hr 2· YR Ralnfall=2. 70' 
Prepafed by DAS, Cedar COrporation Page IS Prepared by OAS, Cedar Corporation Page 16 
HydroCAD® 8.00 $In 001218 02000 HydroCAD $ollw"ar& Solutions LlC """'" ttY<!o>CAD® 8.00 sin 001:ltB 02006 HydroCAQ So!tware Solutions LlC """'" 

Subcatchment H: Subcatchmentl: 

R~' · 70.68 cfs@ 12.40 h~, Volume'" 8.709 af, OepttF 1.09' R'''''' · 7l.19efs@ l:l.54hlS, VoIume= 10.659 aI, Depth=- US" 

Runoff by SCS TR·20 method. UH=SCS. Time Span= 0.00.S99.00 hrs. d1= 0-02 hIS Runoff by SCS TR·20 method, UH=SCS, TII11e Span= o.oo-m.oo hrs, 1It= om hrs 
Type 1124·hc 2·YR Ranfa»=2.70· Type n :lHv2·YR Rainfd=2.70· 

Area {ac} ON ~~ Area {a!:} CN Descrtotion 
96.100 " 111.500 " 96.100 PerviouS Area 111.500 Pervious Area 

To length "'" 
V._ Capaely De-SQiptlon To Length .. ,. V._ C._ Descriptlon 

(rrm) {feel) (!!@ (ftlsec) {ds) !min) {feet) (ftI1I) {l\Isec) IcCs} 
41.2 2.'" 0.0160 0.84 la!JICN Method, 52.3 :l,381 0.0130 0.16 lag/ON Method, 

Subcatchment H: Subcatchment I: 

;~ IIlFtrdlI :0!1 !OR ...... ' 

" Type II 24·hr 2-YR 
" 

Type II 24·hr 2·YR 

" RalnfaU=2.70" " Ralnfall=2.70" .. . Runoff Area=96.100 ac " Runoff Area=111.500 ao • 
" Runoff Volume=8.709 at " RunoffVolume=10.659 af 

i: Runoff Depth=1.09" 1" Runoff Depth=1.15" 

!. . Flow Length=2j 080' ,- Flow Length=2,381' .. 
" Slope=O.0180 'f " Slope=O.0130'r 

" 10=41.2 min " To=52.3 min 
" " CN=82 
" eN=S1 " " .. 
• · .. 

~,io'SolOO~X>o350 .oo"'500sS.:o~M11 100 li.!! s60 150 900 950 · " ,OQ \50 1OOtsO JOO 350 otOc50SOO5S0&OoOSO 1«)15.3 &00150 900 IISO • • """1'*".) ,""{I>O«O') 



Exlsllng Condillons -lake Magnor 
Prepared by DAS, CedarCorporation 

Type II 24·hr2-YR Rainfa1l=2.70· 
Page 17 

6l?2l?OO6 HydroCAOO>8.oo &fn 001218 C2OO&HyttpCAD SoIM"ale. SoM!ons LLC 

Subcatchment J: 

R,,". 63.73 d$@ 14.17 h~, Volume= 24.117 af, Depth'" 0.92:' 

Rl,lllOlfbySCS TR·2Q melhod, UH=SCS, TIIM Span" 0.00-999.00 h~, dt: 0.02 hfs 
Type 112:4-1\( 2·)'R Rainfa1l=2.70" 

Area lae) CN pe.scrlplion 
315200 76 
315200 Per.1ous Area 

To 
(mln) 

175.9 

" 
" 6 

Lef}91h 
<feeO ,,.. S"" IMU 

0.0053 

~ii so 100 Ii.:! 

0." 

Capacity Deserlptlon 
Ids) 

la9fCN Method, 

Subcatchment J: 

Type II 24·hr 2-YR 
Ralnfall=2.70" 

Runoff Area=31S.200 ac 
RunoffVolume=24.177 af 

Runoff Depth=O.92" 
Flow Length=5,288' 

Slope=O.0053 'r 
Tc=175.9 min 

CN=78 

Exlsling Conditions. Lake Magnor 
Prepared by OAS, Cedar Corporation 

Type 1/ 24-hr2·YR RainfaN=2.70· 
Page 19 

'!??i1OOO HydroCAD® B.OO &fn 001218 C2006 t!vdroCAD Sollware $oMicns LtC 

Subcatchment L: 

RlJlloff IS.12efs@ 13_33 hIS, Volume: 4.962 af, DepWt D.3S' 

Ruooffby SCS TR·2O method, UH=SCS, T'ma Spar\'= 0.00-999.00 hfs. dt= 0.02 hIS 
Type II 24·hr 2·YR Ralnla!l=2.70· 

Area la1:) CN Oescr!pt!on 
1S84oo 65 
1S8.4oo PeMoLlsNea 

" 
" 

f~ 
! 

Length 
(fed) 
3,591 

S'" (ftIi'I) 

0.0200 

Velocity 
(Illsee) 

0.63 

Capacity DewiptIon 
Ids) 

laglCN Method. 

Subcatchment L: 

Type II 24·hr 2-YR 
Ralnfall=2.70" 

Runoff Area=158.400 ac 
Runoff Volume=4.962 af 

Runoff Depth=O.38" 
Flow Length=3,591' 

Slope=O.0200 'r 
Tc=95.2 min 

CN=65 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar COfpotatioo 
HydroCA[)3)8.00 &fn 001218 C2006 HydroCAP SoIM-are So!uOOns LtC 

Typ& f/24-hr2·YR Rainmfl:2.70· 
Page 18 

Wl?OO6 

Subcatchmenl K: 

R~. 8M7 cfs@ 13.18 tus, Volume" 21.OS! ai, Depth- 1m' 

Runoff by SCS TR·2O metIlod, UH=SCS, Trne Span: o.oo.m.oo tus, d1=- 0.02 hfs 
TypeH24-hr2·YR RainfalF2.70' 

Area lae) eN !?es?iptlqn 
252.300 to 
252.300 PeMousArea 

To 
(m1n) 

101.3 

~. 
" » 

" " " » ,. 
l: 
" » 

" ~ 
" " 

lo"'" 
(feeD 
4,15-4 

So", 
(ftIft) 

0.0090 0.8S laglCN Method, 

Subcalchment K: 

Type II 24·hr 2-YR 
Ralnfall=2,70" 

Runoff Area=262,300 ac 
RunoffVolume=21.651 af 

Runoff Depth=1.03" 
Flow Length=4,164' 

Slope=O.0096 'r 
Tc=101.3 min 

CN=SO 

113"-",,1 

Existing Conditions· lake Magnor Type fl24·hr 2·YR Rainfa/l:2. 70' 
Prepared by DAS. Cedar Corporation P~ 20 
Hy?"oCJ\D® 8.00 &fn 001218 C2006 HydroCAD Sowre $oMionslLC et22!2Q06 

Subcalchment M: 

RunMf 93.29efs@ 13.76 hIS, Volume" 32:.001 af, Depth" 0.82' 

Runoffby SCS TR·20 method, UH=SCS, TIme Span= o.oo.m.oo hIS, dI= 0.02 hfs 
Type II 24-hf2·YR RainfaIP2.70· 

Area lac) CN Desaiplion 
469.100 76 
469.100 PeN'oolls Area 

To 
(minl 
145.5 

l."", 
(feeO 
6,45-4 

,~ 
" 
» 

" " " [~ 
! : 
~ 

" » 

" » 

" " • 

S"" fftlftl 
0.0120 

Velol:ity 
(II/sel:) 

0,74 

Capadty Description 
(ds) 

LaglCN Method. 

Subcatchmenl M: 

Type II 24·hr 2·YR 
Ralnfall=2.70" 

Runoff Area=469.100 ac 
RunoffVolume=32.001 af 

Runoff Depth=O.82" 
Flow Length=6,4S4' 

Slope=O.0120'r 
Tc=145.5 min 

CN=76 

~o so \00 ,i;!) :6G m Xo m <00 *,,-~~""'!.50 100 I~ w:>!.50 9O'J 950 



Existing Conditions -lake Magnor 
Prepared by OAS, CedatCorpofaIiOn 

Type II 24-hr2·YR Rainfafl=2.70· 
P~21 

HydfoCAD®UO MlOO1218 C2006HydroCAOS<>l!wMe~sLlC 

Subcatchment N: 

Runoff !I.71ets@ 14.16hrs, VoIume= 4.1&3ar, Depth" 0.38' 

Runoff by scs TR·2Q method, UH=SCS, nne $paIF 0.00-999.00 hrs, dt= 0.02 hrs 
Type U24-ht 2·YR Ralnfa!!=2.70" 

Area (ac) CN Oesaiption 
133.700 &5 
133.700 PeNiousArea 

To 
(mlnJ 
143.6 

Lo"'" 
(feeQ 

5,0{&7 

S.,. 
(MIl 

0.0172 

Velodly 
!1\I5AA! 

'" 
Capa.cay ~scrlpllon 

(cis) 

LagICN Method, 

Subcalchment N: 

Type II 24·hr 2·YR 
Ralnfall=2.70" 

Runoff Area=133.700 ae 
RunoffVolume=4.188 af 

Runoff Depth=O.38" 
Flow Length=5.467' 

Slope=O.0172 'r 
Tc=143.6 min 

eN=S5 

Oil ~ I'JO 100 m m 300 m ..:., <503 500 ~'IIOO _ 1<X1 T~ !O;I lSO m m 
r...o1ho..<·, 

"""'" 

Existing Conditions. Lake Magnor 
Prepared by DAS, Cedar Corporation 
Hy<lroCAOO 8.00 sin 00121B 02006 HydroCAD Software SOOAom Ltc 

Type II 24·hr2·YR RainfaN=2.70· 
Page 23 

5/2212006 

Subcatchment P: 

11.49 efs@ 13.69 hrs, Volume" 6.002 at, Ot!plh: 0.59" 

Runoff by SCS TR·2(I me\hod, UH~SCS. Trme Span" 0.00-999.00 his. dt" 0.02 hrs 
Type II 24·hr 2-YR RainfaJl:2.70' 

Ne.a lac) CN Desc!lc(ioIl 
121.200 71 
121.200 PtMous Area 

To 
(mill) 

128.4 

~ "" 
" " " " " " 111 

1" 

Leoglh 
{(ten 
3.452 

Slopo 
(MIl 

0.0075 

Vtlocit)' 
II\Isec) 

0.45 

Capacity DesCfiptioo 
refs) 

LagICN Method, 

Subcalchmenl P: 

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

Runoff Area=121.200 ac 
Runoff Volume=S.002 af 

Runoff Depth=O.59" 
Flow Length=3,4S2' 

Slope=O.0075 'r 
Tc=128.4 min 

CN=71 

., 

HI"""'" 

Existing Condillons • lake Magnor 
Prepared by DAS. Getia( Corporation 

Type 1124-hr 2-YR Ra/nfafl1r.2.70· 

p ... " 
Hy~~8.00 s/nOO1218 C2006Ht<!oCADSoftWareSo/vWI$llC 

Subcalchment 0: 

16.84efs@ 13.18M. Volume" 4.5-41 af, Depth: 0.52" 

Runoff by SCS TR-20 method. UH"-SCS. Ttme Sparr: 0.00-999.00 hrs. dl." 0.02 his 
Type II 24-hr2-YR Ralnfai=2.70· 

Nea (ae) CN DesalptiOn 
105.700 69 
105.700 P~S Area 

To 
(min) 

87.9 

:0& 
" " " " 
" I;; , 

L_ 
{feeD 
3.621 

S.,. 
lM\) 

0.0193 0.69 L.3g1CN Method, 

Subcatchment 0: 

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

Runoff Area=10S.700 ac 
RunoffVolume=4.541 af 

Runoff Oepth=O.S2" 
Flow Length=3,627' 

Slope=O.0193 or 
Tc=87.9 min 

CN=S9 

, 
••••••••••••••••••••• n..o (I>o<iT') 

""""" 

existing Conditions· Lake Magnor 
Prepared by DAS, Cedar corporation 

Type II 24-/lr2-YR RalnfaTJ=2.70· 
Page 24 

HydoCF>.D® 8.00 sin 001218 02006 HydoCAD Snl\ware SoIu5ons LLC 

Subcalchment Q: 

Runoff 52.91 cfs@ 13.35 hrs. Volume: 13.561 af. Depth" 0.92" 

Runoff by SCS TR-20 metnod. UH:SCS. Ttme Span" 0.00-999.00 his. dl." 0.02 his 
Type II 24-hr 2-YR Raln(aIF2.70' 

Area (ae) eN Description 
176.600 76 
176.600 PeMovs Area 

To 
(min) 

104.6 

Length 
((eell 

4.105 

& 
• 
• 
~ 

-" i. 

'. 
" 
" 
" 

S"," 
11\111) 

0.0100 

Veloeity 
(lVsec) 

0.65 LagICN ~thod, 

Subcalchment Q: 

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

Runoff Area=176.800 ac 
Runoff Volume=13.661 af 

Runoff Depth=O.92" 
Flow Length=4.10S' 

Slope=O.0100'r 
Tc=104.6 min 

CN=78 

"""'" 

10" ...... ' 



Existing Conditions - Lake Magnor 
Prepared by DAS, Cedar COrporation 

Type 1I14'M 2·YR Ralnfaff.::.2.70· 
Page 25 

HydroCAOO S.OO sin oo121S 0 2006 Hy<!!oCAD So!tv.we So/uti6ns llC 

Subcatchment R: 

Runoff 18.83 cts@ 15.05 Ius, Volume" 9.674 PI, Depth= 0.48' 

RLI(lO/f by SCS TR·20 method, UH~S, ,rrne Spa~ 0.00-999.00 his, d1= 0.02 hrs 
Type II 24·hr2·YR Rplnfa!l=2.70· 

Area lac) CN Desffilltion 

i 
! 

242.000 68 
242.600 PeN\ous Area 

length 
(feeQ 
5,8&2 -(fIIfI) 0.0078 

Velodty 
Iii/see) 

0.47 

Capal$y Deseription 
(ets) 

LagICN Method, 

Subcatchment R: 

Type II 24·hr 2-YR 
Ralnfall=2.70" 

Runoff Area=242.600 ae 
Runoff Volume=9.674 af 

Runoff Depth=0.48" 
Flow Length=5,862' 

Slope=0.0078 'f 
Te=208.5 min 

CN=68 

"""'" 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar COIpOflltion 
HydroCAD®S.oo sin 001218 e 200a HydroCAD Sollwafe So!tMns llC 

Typell14·hr2·YR RainfaD"2.70· 
Page 27 

6/?jI?QQ6 

Reach 10R: 

InfloW" Area '" 

"'''''' """"" 
1,659.800ae, IntlowDepth .. 0.6" 

3.2.90 cfs@ 2U7 hrs, VoI>Jme" 
3.2.86cfs@ 28.14hr5, VOMne" 

fOf 2.YR event 
84.558 af 
84.5.51 aI, AHen= 0%, lag= 106.2 min 

Routing by SIIX·lndtTrans method. Time Spall" 0.00-999.00 tus. <it" 0.02 hrs 
Max. Velocity: 0.67 Ips, MOn.. Travel'.-ne= 62.4 mill 
Avg. Ve!oeity = 0.19 fps, A\'9. Travel ,me" 225.8 min 

Peak Storage" 122,987 et@27.10tus. Average Depth al Peak Storage" 0.24' 
Bank·Full Depth" 3..00', Capacil:y al Bant·Full: 2,299.12 efs 

200.00' x 3.00' deep channel, II" 0.050 
Side Slope Z·yalue" 10.0 'f Top'fMth= 260.00' 
length=2,510.0' SIope"'O.OO14'f 
Inlet Invert= 1,205.80', Outlet Invert" 1.197.20" 

Reach 10R: 

f 
! 

Inflow Area=1,659.800 ae 
Avg. Depth=0.24' 
Max Vel=0.67 fps 

n=0.050 
L=2,510.0' 

8=0.0034 'f 
Capacity=2,299,12 cfs 

Existing Conditions - Lake Magnor 
Prepared by DAS, Cedar Cofporetion 
HystroCAD®8.00 sin 001218 02006 Hya-oCAD Soltwate SoIufions LlC 

Reach 8R: 

(79) Warning: Submeroed Pond 6P Primary deviee" 1 INlET by 0.54' 

fOf 2·YR event 
119.3938f 

Type 1I14·hr2·YR RalnfaN=2.70' "".26 
"""'" 

Inflow Nea .. 

'"eMnow 
2,OM.500 at, InfloW Depth = 0.69' 

72.62 cfs@ 15.18 M. Volume" 
56.21 cts@ 19.16 M, Volume'" 119.392 af, Alten" 23 ..... 199= 275.1 min 

RGUling by Stor·lnd+Trans method, ,me Spa~ 0.00-999.00 tus. <It" 0.02 hrs 
Max. Ve~ 0.49 Ips, Min. Trawl TIme" 191.7 mln 
Avg. Velocity = 0.08 fps, Avg. Travel Trme" 1,236.1 min 

Peak Storage: 649,939 ef@ 16.55 hrs, Average Depth at Peak S1orage= 0.74' 
Bank·FuII Depth" :),00', Capacity at 6ank·FuV= 622.11 cfs 

150.00' x 3.00' deep cIlaMei, n= O.OSO 
Side Slope Z·value= 10.0 'f TGp'Nidtll" 210.00' 
length" 5,615.0' Slope" O.OOO4·f 
Infel Invert" 1,196.90', 0utIe1 Inwrt= 1,194.50' 

Existing CondItions. Lake Magnor 
Prepared by DAS, Cedar Corporation 

Inflow Area=2,086.500 ac 
Avg, Depth=0.74' 
Max Vel=0.49 fps 

n=0.050 
L=5,616.0· 

8=0.0004 'r 
Capaclty=622.17 cfs 

Hy<IroCAD® 8.00 sin 001218 C2006 Hx<toCAO S<>!twaIe S<>Itl!ion" llC 

Type 1124·hr 2·YR RainfaT1=2.70· 
Page 28 

812212006 

Reach 12R: 

(811 Warning: Exceeded Pond lIP by 2.00'@0.OOhlS 

In!low Area" '0_ 
""''''" 

1,407.SOD ae, Inflow Depth '" 0.5-4" 
98.86 cfs@ 16.67 hI'S, Volume" 
86.14cfs@ 19.58hl'S, Volume" 

for 2·YR event 
62.907 at 
62.906 af. Allen" 13.%, lag" 174.1 min 

Rollling by S1or,lndtTrans method, Time Span= 0.00-999.00 hI'S, d1" 0.02 hIS 
Max. Veloci!y= 0.63 fps, Min. Tra'ffl nne" 95.0 min 
Avg. Velocity = 0.09 fps. Avg. Travel ,1I"1\e" 869.4 min 

Peak S1orage= 490,923 cf@ 17.99 hr$, Average Depth at ?ea~ Storage" 0.66' 
Bank·Fu~ Depth" 3.00'. Capacity at Bank·Full= 1,117.13 efs 

200.00' x 3.00' deep chaMet, n" 0.050 
Side Slope Z·value= 10.0 'f Top Wdth= 260.00' 
length" 3,585.0' Slope" O.OOO8·f 
lnlellnvert .. 1.209.00'. Outlet Invert" 1,206.10' 

~~*,~ __ ~,;!:i"_*'C\Jiiiiiiiiii!ikJ""",J 

i 
! 

Reach 12R: 

Inflow Area=1,407.500 ac 
Avg. Depth=0.66' 
Max Vel=O,63 fps 

n=O.050 
L=3,585.0· 

8=0.0008 'r 
Capaclty=1, 117 .13 cfs 



Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar CofpoI'atiOn 

TypeI/24-hr2-YR Ralnfa1l=2.70' 
Page 29 

HtttoCAD® 8.00 """ 001218 C2¢OEi HydroCAD Soltwru"e SoIvlions LLC 

Reach 13R: 

(61) Hint: Su\lmecge<:l4% of Reach 14R bottom 

lnllowArU = 
100Iow 

for 2-YR event 
66.532 af 

= 

""""'" 
1.2019.1ooac, lnlkfflDeptha 0.64' 

lC4.02 cfs@ 14.05 hrs, Ve!ume" 
101.6\ cfs@: 14.67 h~, Ve!ume= 68.532 at, Allen" 2%, l.39" 37.2 mln 

Routing by Stor·Ind+Trans melhod, TIme Span" 0.00-999.00 hB, (It,. 0.02 hrs 
Max. VeIoeity= \.12 Ips. Mln. Trawl TIme~ 23.3 mill 
Avg. Ve1oeiIy" 0.20 fps, A..g. Trawl rlll1e= 131.4 min 

Peak Storage= 142.272 cf @ 142~ firs, Average Depth at Peak Storage" 0.44' 
Bank-Ful Depth= 3.00', Capad)' at Bank-Ful= 2,~.96 cfs 

200.00' x 3.00' deep chsnne~ n= O.oSO 
SIde Slope Z-vaJue= 10.0 'r Top Width= 260.00' 
Length= 1,570.0' Slope" 0.0043 'r 
tn~t Invert= 1.214.00', Outlet Inwrt= 1,20120' 

y§§ 

Reach 13R: 

Inflow Area=1,249.100 ac 
Avg. Depth=O_44' 
Max Vel=1.12 fps 

n=0.050 
L=1,570.0' 

8=0,0043 'r 
Capaclty=2,584.96 cfs 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar CorporatiOn 

Type 1/24-hr2-YR Rainfall=2.70' 
Page 31 

Hyd"oCAD® 8.00 sin 001218 C2006 HyttoCAO S~l\ware SoMions LLC 

Reach 15R: 

fo( 2-YR event 
2.845 al 

"""'" 
Inllow Area = 
I,"", 

001""" 

121.200 !Ie, InIIow Depth > 023' 
1.08 cfs@ 25.731vs, Ve!ume: 
1.04 cfs@ 28.21 hB, Volume" 2.845 aI, Atten" 4%, Lag= 14S.4 mn 

Routing by stor-lnd+Trans melhod, T!ITl8 Span" 0.00-999.00 hB, dt~ 0.02 hrs 
Max. Velocity= 0_24 Ips, Min. Travel TI!Tle= 77.7 min 
Avg. Velocity" 0.24 Ips, Avg. Travel riffle" 77.7 mill 

PeakStorage= 4.83-4 cf@n.91 hrs, AWfag<! Depth at Peak Stwage= 0.02' 
Ban.l;-full Dep\h= 3.00', Capacit)r alSsnk_Full= 3,2S5.S4 cfs 

200.00' x 3.00' deep chaMel, n= O.OSO 
SJ1e Slope Z·value= 10.0 'f Top Widlh= 260.00' 
Length= 1.122.0' Slope" 0.0070 'f 
Inlellnwrt= 1,258.00', Outlellnvert=1.25O.10' 

\'----_/ 

i 
! 

Reach 15R: 

Inflow Area=121.200 ac 
Avg. Depth=0.02' 
Max Vel=0.24 fps 

n=O,050 
L=l,122.0' 

5=0.0070 'r 
Capaclty=31295.84 cfs 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 
HyOroCADtl8.00 sin 001218 02006 tb'<!cCAO ~1IwaI! So!utions LLC 

Type II 24-ht2-YR Rafnfal1=2.70" 
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Reach 14R: 

ISII Warning: Exceeded Pond lOP I1i O.-5O'@:O.OOhl'S 

Inllow Area" ,,
OoInow 

646.300 ae, Inflow Depth" O.SS" 
SS.38 cfs@ 14.90 hrs, Volume= 
52.1$ tIs@ 1&.22 his, Vo-!ume=-

fo( 2-YRewnt 
M.342af 
30.342 af, Atten= 7%. Lag'" 79.2 mill 

Routing I1i Stor-lndtTraM method, nne Spall= 0.00-999.00 hrs, tIt= om hrs 
Max. Velocily= 0.8& Ips, Mil. TraWl Tlme= 42.& 1M 
A\9. Vetoci!y a 0.19 fps. Avg. Trawl nme: 189.1 mill 

PeakStorage= 133,604 cf@ 15.51 hrs. Average Depth at Peak storage" 0.30' 
Bsnk·Fu1 DepUl= 3.00', Capacq- at Bank-FulP 2,SS7.45 tis 

200.00' )( 3.00' d*p c:/IaMel, IF O.OSO 
Si:le Slope 2-value= 10.0 'f Top Widtll" 260.00' 
Length= 2,200.0' SIope= 0.0043 'r 
Inlet Invert= l.m.W, OutIeI.lnvert= 1,214.10' 

Reach 14R: 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Inflow Area=S4S.300 ac 
Avg. Depth=0.30' 
Max Vel=0.86 fps 

n=0.050 
L=2,200.0' 

5=0.0043 'r 
Capacity=2,5S7.45 cfs 

HydroCAOO3.00 sin 001218 02006 HycbCAD SoltNare SoIvtions LLC 

Type II 24-hr2-YR Rainfal1=2.70' 
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Reach 16R: 

[79] Wam1ng: Submerged Pond 8P Prirrulry de'ke # 1 INlET by 2.34' 

IIlIlow Area " 
I,How 
00I11ow 

419.400ae, !Il!\owDepth= 0.66" 
60.73 c(s@ 13.40 hrs, VOlume" 
S4.~ c(s@ 14.45 Ius, VOhlme= 

fur 2-YRevent 
23.235 af 
23.23-5 aI, Attef\'< 11%, Lag" 63.4 mill 

Routing by Stor-lnd+Trens method, r]!"OO Span" 0.00-999.00 Ius, dI'" 0.02 hB 
Max Velodly= 0.79 Ips, M"iI1. Travel Ttme= 34.0 min 
A\9. Velocit)r '" 0.21> fPS. Avg. Travel TIme= 104.8 min 

Peak Slorage= 110,377 cf@ 13.89 Ius, Awrage Depth at Peak Storage" 0.34' 
Bank·Fun Depth: 3.00', Capacity at Bsnk-Full= 2,166.87 efs 

200.00' x 3.00' deep ehaMel, n= 0.050 
Side Slope Z-vakJe" 10.0 'r Top Wodlh" 260.00' 
Lenglh= 1.610.0' Slope= 0.0030 'r 
Inlet Invert" 1,255.00', Outlet Invert= 1,250.10' 

Reach 16R: 

i 
! 

Inflow Area=419,400 ac 
Avg. Depth=0.34' 
Max Vel=0.79 fps 

n=O,050 
L=l,610.0' 

8=0.0030 'r 
Capaclty=2,1S6_87 cfs 



Existing Conditions· Lake Magnor 
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Reach 21R: 

[811 trill: Submerged !t9% of ReadieR bottom 

fof 2-YR event 
162.434 at 

""""'" 

Inllow Area = 
'0-
""""'" 

2,764.000 ae, Inllow Depth" 0.71' 
SH(cfs@ 19.22I1rs, VokIme= 
92.19cfs@ 2O.49hrs, Voo.,me" 162.434 af, Men= 0%, leg" 76.5 min 

RoutNlg by Stor-lndtTrans method, Tme Span= 0.00-999.00 h/$, dt= 0.02 hIS 
Max. Velocity= 0.46 fp$, Min. TravelTllne= 46.4 mln 
Avg. Veloclty" 0,06 fps, Avg. Travel Time= 344.1 rnI!l 

Peak Stonge= 267,522 c;$@ 19.69 h/$, Average Depth 8\ Peak St~= 0.91' 
6ank.-FuU Depth" 3.00', Capacity at Sanll·FutF 732.00 tis 

200.00' x 3.00' cmep c:hanne~ n= omo Stugglsh weedy readles. wlpools 
Skle Slope 2-vatue" 20.0" Top Wdth= 320.00' 
Length=I,342.O'SIope=o.GOOS', 
Inlet Invert" 1.195.00', OvIletlnvert""I,I94.2O' 

, 

Existing Conditions· Lake Magnor 
Prepared by OAS, Cedar Corporation 

-
Reach 21R: 

Inflow Area=2,764.600 ac 
Avg, Depth=0.91' 
Max Vel=0.46 fps 

n=O,070 
L=1,342.0' 

$=0.0006 'f 
Capaclty=732,OO cfs 

HydroCAOO 8.00 sin 001218 C2006 HydroCAD Sob.-are SoMons lLC 

Type 1124-hr2-YR Rainfa!J=2.70· 
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Pond 1P: 

Inflow Area=3,626.900 ac 
Peak Elev=1,190.60' 

Storage=10,257,522 cf 
90.0" x 20.0' Culvert 

Existing Conditions· Lake Magnor Type" 24-hr 2-YR Ralnfal/=2.70· 
Prepared by OAS, Cedar Corporation Page 34 
tttdtoCAD®8.oo sin 001218 =2096 tttdroCAD Soltwal'e Solutions LtC Bm!2OOa 

Pond 1P: 

3.626.900ac, IIlnowOepth= o.&l" 
1,07U17 cfs@ 11.94 hrs, Volume" 

5.93 cfs@ &3.92 M, VoIume= 
5.93 cfs@ &3.92 M, Volumes 

for 2·YR event 
258.528 af 
178.10/1 af, AlIen= 99%, lag= 3,119.0 mln 
178.106af 

Routing by Slor·lOO method, TIFM Spall" 0,00-999.00 hrs,dt" 0.02 M 
Peak Eiav= 1,19O.6O'@63.921lrs Surf.Area= 17,375,918 sf StOfage" 10,257,522 d 

PItJG.FJow delenlion time= 19.1$6.8 nUn calculated fOf 178.106 af (69% ollrll\ow) 
Center·of·Mass cml time" 18.M3.8 mln (20.208.5 -1,624.7) 

Invert AvaiLSlorage Slorage Description 

" " " 
1,190.00' 
1,190.00' 
1190.00' 

39,292,918 a Lake Magnor (Prismallc)Usted below (ReelI!c) 
2(,221,898 d Barbo Lake {PrismaUc)Usted below (ReeaIc) 
19.W' 993 d Mud Lake IPrismatielLisled belwl (Recale) 
83,018,913 a ToIalAvaRable Sloraga 

Elevatiorl Surf Area Inc.Slore CumStore 
{fee!) (!9:n.} !cub!<:-fe~ !cublMeetj 

1,190.00 9,47(,713 0 0 
1,19"2.00 9,822,178 19,296.891 19,2905,891 
1,194.00 10,173.8(9 19.996.027 39.292.918 

Elevation 
(!eetl 

1,190.00 
1,195.00 

Elevation 
{fee!} 

1,190.00 
1,195.00 

'I Primary 

Surf Area Inc.Slore CumSlore 
~nl (cubic-fee!} 'roble-feet} 

3,912,341 0 0 
5.776.418 24,221.89$ 24,221,898 

Surf.Area Inc.StOie Cum-Slora 
{sg·lI} {cubie-Ie~ {cub1c-fe~ 

3,587,635 0 0 
4,214.004 19.W4.098 19,504,098 

Invert Outlet De'oices 
1,190.00' 90.0" x 20.0' long Culvl!rt X 2.00 

CMf', projecting. no headwall, Ke= 0.9()() 
OuUellnverl=I,189.70' S=0.015O', Cc=0.900 
0" 0.025 Corrugated ~tal 

~~~Ieeu:~~rr~~~: ~~9~ ~!.~ ~~6 7;1,190.60' (Free Olsdlarge) 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type IIU·hr 2-YR Rainfa'=2.70· 
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Inlla,¥Area= 

'0-
""'How 

Pond4P: 

178.000 ae. Inflow Depth" 0.52-' 
15.19 cfs@ 15.00 hrs, VoIume= 
0.00 ds@ 0.00 hrs, Volume= 

for 2·YR event 
7,60\8 al 
o.ooa aI, Atlen" 100%, l&g= o.a min 

Routing by Stor·IOO method, TIme Span: a.OO-999.00 hrs, dt= a.02 hrs 
Peak Elev= 1,194.99'@38.10hls Surf.Area= 1,083,405 sf Storage" 333,015 cf 

PIug·Flow detention "me" (001 calculated: lnftlalslorage exeedes outflow) 
Center·of-Mass del. time" (nol calculated: flO outllow) 

Volume Invert Avail.Storage Storage Des9iption 
#1 1,194.50' 2,879.843 cf Custom Stage Data (PrismaUtJJsted below (Reeak:) 

Elevation 
(feet) 

1,194.50 
1,195.00 
1.197.00 

:clJ 
" " 
" " 

Surf.Area 
fsg.fI.) 

279.331 
1,101,921 
1,432,609 

Inc.Store 
{cubic-fee!} 

o 
345,313 

2.5-34,530 

Cum.Store 
(cubie-feet) 

o 
345.313 

2,879.643 

Pond 4P: 

InflOW Area=17B.OOO ac 
Peak Elev=1.194,99' 
Storage=333,015 cf 



Existing Condltlons • Lake Magnor 
Prepared by DAS, Cedar Co!pOfation 
!M:6'zreM'l8.00 u. 001218 C200Ei Hydre-CAO Software SoIWons LtC 

Type IIU-hr2-VR RslnfaN=2.70· 
Page 31 

sm!?GQ6 

Pond 5P: Greley Lake 

1M 2·YR event 
8.709af 

Infl<YwArea = 

'"-0"1Iow 
P"",,, 

96.100ac, Inllow Deplh a 1.09" 
70.&! ds@ 12.40 M, VohHoe= 
0.00 ds@ 0.00 hI"$, Volume: 
0.00 ds@ 0.00 hIS, Volume= 

0.000 af, Aiten: 100%, Lag= 0.0 min 
0.000 af 

RoulBlg by stor·lnd method, Tune Spall'" 0.00.999.00~, dt= 0.02 M 
Peak Eley= 1,192.5&'@26.38M Surf.Area= 671,872 sl storage" 379,345 er 

Plvg-Flowdelentlon lime" (not eakv/.ated; In!lal storage excedes outflow) 
Center·of·Mass del. tmc" (not ealculated: no out/loYl) 

Volume Invert AvaiLstoraqe storage Description 
#1 1,192.00' 6,45$.361 er Custom Stage Data {Pr\$matieJ-lSled below (Reeale) 

El.avalion 
(feel) 

1,192.00 
1,194.00 
1,196.00 
1,198.00 
1.200.00 

Deviee Routi'Ig 

Surf Area 
(sg-f\) 

666,3~ 
107,1)5.4 
7-48,224 
789,731 

1,301,932 

o 
1,313,453 
1,455,218 
1,537,961 
2,091,669 

l!Wert Ollllet Oeviees 

ClIm.StOfll 
lcublo-feeD 

o 
1.373,453 
2,828,731 
4,306,692 
6,45$.361 

'1 Primary 1,19{1.00' 20.0'long x 20.0' brudlh Broad-Crested RedangularWelr 
Head (feel) 0.20 0.40 0.60 0.60 1.00 1.20 1.40 1.60 
COtof. (English) 2.63 2.70 2.70 2.M 2.63 2.64 2.64 2.63 

~B;O~~~~~~~~::la~~:~~~.~~ (free ffiscllarge) 

Existing Condillons • Lake Magnor 
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Pond6P: 

161] Hint: Submerged 34% of Reach lOR bottom 

1M 2·YRe .... nt 
119.393 af 

"""'" 

tnlkm Area" 

'"""Primary 

2,086.500 ae, Inflow Depth" 0.69' 
81.74 cls@ 12.60 hIS, VoIume= 
72.62ds@ lS.18M, Volume"" 
12.62ds@ 15.18 hIS, Volume" 

119.393a!. Allen" 11%, Lag" 154.5min 
119.393 al 

Routing by stor·lnd meIhod, Ttrne Spall'" 0.00.999.00 hIS, dt= 0.02 his 
Peak EIeV' 1,200.11'@ 15.18 In $urfArell= 515,164 51 Sll)(age" 51,719 er 

Pl<.9-FIow detention lime" 3.9 min calculated fl)( 119.393 af (100% ofinllow) 
Cenler.ot"·Mass del Iime= 3.9 min (1,812.5· 1,808.6) 

Volume Invert Ava~.Storage S\!nage Desetlp!loo 
#1 1,200.00' 5.3e6.5&1 er Custom Stage Data (PrlsmaticJ...I$ted below (Reule) 

Elevation 
Uee!! 

1,200.00 
1.201.00 
1,203.00 

Device Routing 
#1 Primary 

" Primary 

SuffArea 
(sq-fl) 

404,702 
1.385,892 
3,105,372 

Invert 
1.197.10' 

1,202.00' 

Inc.store 
(cubic-feet) 

o 
895.297 

-4,491,264 

Outlet Oevk.es 

CUm.store 
(cublc-feeO 

48.0" x 20.0' long Culvert X 2.00 
CMP, projecting. no hea<twal, Ke" 0.900 
Oulleltnwf\=1,197.00' $"'0.0050" COOO.900 
n= 0.025 Corrugated meta! 
20.0' long x 20.0' breadth Broad--Cresled ReetangutarWelr 
Heacl(feet) 0.20 0040 0.60 0.80 1.00 1.20 1.40 1.60 
Coal. (Er.glish) 2.~ 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

~rtmary Outflow Max=12.62 cIs@ 15.18hr5 HW:l,200.ll' (Free DiScharge) 
cl"Culvert (Barrel Controls 72.62 cfs@4.96fps) 

2"Broad-Cruted Reetangular Welr( COntrols 0.00 ds) 

Exlsllng Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

TypeI/24·.hf2·YR Rainfa6=2.70· 
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Pond 5P: Greley Lake 

" 
,;. 

" 
" " 
" " r: 

h 
• 
" 
~ 
" 

Exlsllng Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Inflow Are.=96.100 ao 
Peak Elev=1,192.56' 
510r'90=379,345 of 

Type 1/24-hr2-VR RalnfaJJ=2.70· 
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Pond 6P: 

Inflow Area=2,086.500 ac 
Peak Elev=1,200.11' 

Storage=51,779 cf 
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Pond 7P: 

121.200ac, Inl\l:rw Depth II 0.59' 
17.49 ds@ 13.69 hrs, Volume= 
1.08ds@ 25.73hrs, Volume= 
1.08 tfs@ 25.73 hrs, Vo!vme" 

for 2·YR event 
6.002 af 
2.845 af, AlIen= 94%, Lag= 72:2.4 min 
2.845 al 

Routing by stor·lnd meIhOO, TIme Span= 0.00.999.00 hfs, dt= 0.02 hrs 
Peak ~v= 1,259.6O'@25.73hrs SuIf.Area= 179,508 sf storage= 235.508 cI 

P~flow delenliorllime= 4,145.3 min calculaled lor2.845 al (47% of inIioW) 
Center·of·Mass del time= 3,979.4 min (4,975.1 • 995.7) 

VoIulll$ Inwrt AvailS1we stme Descrlplio.1 
'I 1,258.00' 505,511 cf Custom SUlge Data (PrlsmaIH:JJs!ed below (Recalc) 

Elevation 
f~el) 

1,258.00 
1.2&0.00 
1,261.00 

SOO.Area 
(sq.ft) 

114,081 
195,715 
195,715 

, 
3OO,1SoS 
195,715 

Cum.Store 
<Wblc-feell , 

309,796 
505,511 

DeW R()IJtlM Invert OyI!et De'llces 
'1 Primal)' 

.2 Primary 

1,259.00' 24.0· J: 20.0' long Culvert eMP, proJed.ing, 1\0 headwall. Ke= 0.900 
OLrtlellnvert= 1,258.90' 5= O.OOSO'f ce= 0.900 
n" 0.025 COrrugated metal 

1,260.00' 20.0'long x 20.0' breadth Broad-Crested RectaogularWelr 
~ad (feel) 0.20 OAO 0.60 0.60 1.00 1.20 1.40 1.60 
CollI. (English) 2-68 2.70 2.70 2J)4 2.63 2-84 2.64 2.63 

t'mary OutFlow Ma>r-l.07 cfs@25.73hrsHW=I,259.6O'(FreeDisdlarge) 
I"Cutvert (BalTel controls 1.07 cfs@2.01 Ips) 
2=Broad-eres-ted ReclangularWelr( Conlrols 0.00 cfs) 

Existing Conditions -lake Magnor 
Prepared by DAS, Cedar COrporation 

Type II 24-hr2·YR RafnfilU=2.70· 
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Inflow Area = ,,,,,. 
""'Primary 

Pond 8P: 

419.400 ac, Inflow Depth = 0.6&' 
60.75 cfs@ 13.38 his, VoIume= 
60.73 cfs@ 13.40 tits, Volume" 
6O.73cfs@ 13.40 his. VoIume= 

lor 2.YR e .... nl 
23.235al 
23235 aI, AHen= 0%. Lag= 0.8 min 
23.235 al 

Rowng by S1or·!nd method. Tme Spall'" O.OO-999.OO~, dl" 0.02 hrs 
Peak Elev= 1,257.03'@ 13.40 hrs SurfArea= 79.025 sl Storage" 2,\48 cf 

Plvg--flow deteotion time'" 0.6min calculaled lor23.235 al (100% ollnfloW) 
Center-of.lI.ass del, time= 0.6 min (1,004.6' 1,004.0) 

Volume Inwrt AvalLStorage Storage Desglption 
.1 \,257.00' 3,Osa.942 c1 Custom Stage Data (PrismatlcJ.<Sled below (Recale) 

Elevation 
(feel) 

1.251.00 
1.260.00 
1.2<11.00 

Device Routing 
#1 Primory 

12 Primary 

Surf.Area 
(.sg:ft) 

68,271 
1,174,614 
1,174.614 

Inc.Store 
(cubic-Ieel) , 

\,664,328 
1,174,614 

Cum.S1ore 
(ruble-feel) , 

1,864,328 
3,038.942 

In .... rt Outlet De~s 
1,253,00' 72,0' x N.O' long Culvert CMP, projecting, no head-HaD, Ke" 0.900 

O~!nwrt= 1,252.90' S= 0.0050" Cc= 0.900 
fl" 0.025 Convgated metal 

1.260.00' 20.0' long x 20.0' breadlh Broad--Crested Reetangu\arWelr 
Head (feel) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
Coel. (English) 2_68 2.70 2.70 2.64 2.63 2_64 2.64 2.63 

E'mary OutFlow Ma>r-82.9t cis@13.40htsl-M"'l,257.03'lW=1,255.00'(fIxedTWEle""',255.00') 
I"Cutvart (Batrel COntrols 82.91 cfs@5.81 Ips) 
"Broad--Cresled Re~langtmlrWelr( Controls 0.00 cfs) 

Existing Conditions - Lake Magnor 
Prapared by DAS, Cedar COrporation 
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Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Pond 7P: 

Innow Area=121,200 ac 
Peak Elev=1,259,60' 
Storage=235,568 cf 

Hy<lrcCAOO 8.00 sin 001218 C2006 Hyd-oCAD So/twaf~ SoMions LLC 

Type II 24·hr2-YR RainfaN:2.70· 
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Pond 8P: 

Innow Area=419.400 ac 
Peak Elev=1,257.03' 

Storage=2,148 cf 
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Pond 9P: 

(61J Hint: Submeryed 96% of Reacll1aR botlom 

Intlow Area .. ,0 .... for 2·YR event 
M.5S8el 

"""'" 

""'""" Pr\maly " 

1,&S9.800ae, InllowDepth= 0.61-
94.71 cfs @ 19.~hB, Volume= 
32.90 cfs@ 26.37 hrs, Volume= 
32.90 cfs@l 2<1.37 hfs, Volume'" 

M.5se af, Alten'" 65%, Lag'" 412.1 m!n 
M.558 sl 

Routing b'j Slor·IOO method. TIme Span: 0.00.999.00 hrs, <It= 0.02 hrs 
Peak Bey: 1,208.8$'@l26.37hfs: Surf Area" 2,307,542 sl st~" 1,630,410 cf 

ptug·Flowde!entiofl time" 555,8 min cakulated kif a,U58 al (100% olirlfloW) 
Center-of·Mass det..ljme" 555.8 rnn (2,015.4· 1,459.6) 

Volume Invert AvailSIGrag!! Sll?F!ge Desqip!lon 
#1 1,208.00' 16,083,9$8 cf Cuslom Stage Pata (PrismaUcJ..iSled below (Recalc) 

Elevation 
(fun 

1.208.00 
1,210.00 
1,212.00 
1,213.00 

Surf Area 
(sq·n) 

1.411,294 
3,455,564 
3,8&1),768 
3,880,168 

Cum.store 
{roble-fuQ 

o 
4,866.&.58 

12,200,190 
16.0a3,958 

Device Routing (nvert Outlet ()e.Jces 

'1 Primary 

#2 Primal)' 

1,200.00' "'.O~ x 25.0' long Culvert ClAP, ~~, no headwall, Ke" 0.900 
Outlet Invert= 1,20S.9O' S= 0.0040 'f Cc= 0.900 
n" 0.025 COfrugated mela! 

1,212.00' 20,0' long x 20.0' breadth Broad-Cresled Re~an9ularWelr 
Hea<l ({eeQ 0.20 0.40 O.GO 0.&0 1.00 1.20 1.40 1.60 
COef. (Ellglish) 2.68 2.10 2.70 2.84 2.63 2.64 2.64 2.63 

~rimary OutFlow Max=32.90 cfs@26.31hrs HW<1,208.8S' TW=1,207.00' (Frud 7W Eley: 1.207.001 
c'=Cumrt (Barrel controls 32.90 cfs@4.76Ips) 

2=BrO.1d..(;resled Reclall9ularWelr{ Cooltols 0.00 cfs) 

Existing Conditions -lake Magnor Type 1/24·hr2-YR RainfaJJ=2.70· 
Prepared by OAS, Cedar COfPOfalion Page 47 
HydroCAMl8.00 Vn 00121 8 ~ 2006 HydroCAD s<>/Iwv. SoMioos LlC ernn096 

ln1low Area = ,,,"" ""' ... Primary 

Pond 10P: 

646.300ao, 1n1lowOepth= 0.57" 
62.07 cfs@ 14.39~, Vohnne" 
56.38 cfs@ 14.90 hcs, Volume" 
56.38 cfs@ 14.!Kl hrs, Volume= 

for 2·YR event 
3O.521af 
30.342 af, Atten= 9%, Lag= 30.5 mln 
30.342 af 

Rouling b'j S1or·lnd method, nne Spal'l" 0.00-999.00 hrs, dl" 0.02 his 
Peal:. Eley: 1,225.66'@ 14.!Kl hrs Surf Area:> 53,138 sf storage= 99,016 eI 

P!Ug-Fiow detention Iime= 225.5 min ca!cu!aled for 3IJ.342 af (99% of Inflow) 
Cerner-of·Mass deL time" 28.0 min (1,475.0. 1.441.0) 

Volume Invert Ava~.storaqe stor!l!!e Descrlp!km 
#1 1.223.00' 596,246 cf Custom Stage Data (Prismailc:t-Isled below (Reule) 

Elevation SurlAre8 
(leeO lso=nl 

1,223.00 21.295 
1,226.00 81,139 
1,230.00 129.511 
1,231.00 129.511 

"''''' Routino Invert 

" Primary 1,222.50' 

#2 PrimalY 1,230.00' 

Inc.store 
(roble-Ieen 

o 
256,oas 
210,6SO 
129,511 

Outlet Devices 

CUm.stofa 
(robk>feeQ 

o 
256,085 
468,135 
596,246 

72,O~ II( 20.0' 101'19 Cumrt CMf>, projectlng, no headWaa. Ke" 0.9{)0 
outlet Invert'" 1,222.30' S= 0.0100 'r Cc= 0.900 
n= 0.025 COffiJgaied melal 
20.0'101'19 II( 20.0' breadlh Broad.(;rested RectangularWetr 
Hea<l (Ieel) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
Coel. (English) 2.68 2.10 2.70 2.64 2.63 2.64 2.64 2.63 

~rlmary Outflow Max=56.37 cfs@ 14.90 hrs 1-fW«1.225.66' TW=1,223.5O' (FIXed TW Eley: 1,223.50') 
c1=Culvert (Barrel controls 56.37 cfs@5.43fps) 

2=Bfoad-Crested RectanglllarWelr( CootIois 0.00 cfs) 

Existing Conditions· Lake Magnor 
Prepared by OAS, Cedar Corporation 
ttr!oCADo!>8.00 cIn 001218 C 2006 Hy&"oCAD Software SoIu§ros LLC 

Typo 11 24·hr2·YR RainfafJ=2,70' 
p.,. .. 

6f2212QQ§ 

i 
! 

Existing Conditions - Lake Magnor 
Prepared by OAS, Cedar Col"poratiorl 

Pond 9P: 

Inflow Area=1,659.800 ae 
Peak Elev=1,208,8B' 

Storage=1,630.410 cf 

TYFW lf24·hr2·YR RainfaH=2.70· 
P3ge 48 

HydroCAD® 8.00 sfn 001218 02000 HydroCAO Software SpMons LLC """''' 

i 
! 

Pond 10P: 

Inflow Area=646,300 ac 
Peak Elev=1,225,66' 

Storage=99,016 cf 



Existing Conditions - Lake Magnor 
Prepared by OAS, Cedar Corporation 
HydroCAO® 8.00 sin 001218 C2006 Hydl"oCAO Sof\w3re SoIuliOflS LLC 

Type II 24-hr2·YR RainfaIJ=2.70· 
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I!WOO6 

Pond11P: 

1611 H"ont Submerged 33% of Read"l13R bottom 

for 2·YRevent 
71.494 al 

1,401.500 ae, InIkNI Depth .. 0.61" 
109.75ets@ 14.62hr.i, Volume: 
98.86 ets@ 16.67111"5, Volume= 
98.66 ds@ 16.67 hrs, Volume" 

62.907 af, Altan= 1O'h, Lags 122.8 n-m 
62.907 al 

ROIIIflg ~ stor·\nd melhoc:l, Time Span" o.no-m.oo 1Irs, dt= 0.02 hfS 
Peak Elev= 1,209.46'@16.6711rs Suri.Area= 408,919 sf StOl"ageu 545,821 d 

P/ug-Fktw detentlon time= 317.0 min calculated for 62-907 al (83% of inflow) 
cenler,ol-Mass deL lIme= 66.1 min (1,389.1· l,m.l) 

Voluma Invert A'o\1LSt0!8ge StWe DescrioUoo 
., 1,207.00' 2.933,712 d Custom Stage Datil (PrismaUcJ-lsted below (Recalc) 

Elevation 
(feell 

1,207.00 
1,210.00 
1,214.00 

Device Routim 

Surf Area 
(so-fU 

34,962 
491,13.5 
581,178 

Inc.Store 
(cubIMeet) 

o 
789,146 

2,144,628 

Cum.StOl"e 
(cubic-feeD 

o 
789,146 

2,933,712 

Invert Outlet DeYlces 
1,207,10' 72.0" x 25.0'long Culvert X 4,00 

CM?, proje<:frog, no headWall, Ke= 0.900 
Outlellnvert" 1.201.00' $= 0.0040 'f CO=" 0.900 
n" 0.025 CQm!gated metal 

1.214.00' 20.0' long x 20.0' breadlh Bro~d-Crested RectangularWelr 
Head (feel) 0.20 0.40 0.60 0.&1 1.00 1.20 1.40 1.60 
coat. (Engfl$h) 2.68 2.70 2.702.64 2.63 2.64 2.64 2.63 

Primary OlftFlow Max;S8.8S ds@ 15.67 hrs H'N=1,209.4S' TW:l,209.00' (FIXed TW EJev= 1,209.00') 
t'=CUlvert (O~tConItOls 9U5ds@3.55fps) 

2=Broad-Crested RectangularWelr{ Controls 0.00 ds) 

Existing Conditions· Lake Magnor 
Prepared by OAS, Cedar COfpOfation 

Type II 24·hr2·YR RafnfaIJ=2.70· 
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HydroCAO®8.00 sin 001218 02006 t+tdroCAD SolM'are So!v!ions LlC 

Pond 17P; Marsh Lake 

fO( 2·YRevenl 
18.706 al 

"""'" 
InnowArea = ,,"'" 
"""~ Primary .. 

176.300ac, lnnowDepth= 1.27" 
228.76cfs@ 12.16hr.;, Volume" 

0.00 as@ 0.00 hfS, Volume" 
0.00 as@ 0.00 hr.;, Volume" 

0.000 aI, Alten= 100%. lag" 0.0 min 
0.000 af 

RotJIlng by $Ior·IOO method, TIme Span= 0.00-999.00 1Irs. dI" 0.02 hI> 
Peak Elev>' 1,191,66'@25.321us Surf Area'" 511,235 sf St~age= 814,833 d 

Pivg·FIcrw detention lime" (not calcutsiled: inttiaJ storage e:<oedes outflow) 
Center·of·Mass deL \ime= (not calcutaled: IW outfloW) 

VolulM Invert AvailSt~age Storage DeSC!iptloo 
#1 1,190.00' 3,205,992 a Custom Stage Data (prismalieJjsled below (Hecale) 

Elevation 
(feet) 

1,190.00 
1,194.00 
1,196.00 

Device Routing 

Surf Area 
lsg.fI.) 

473,448 
5$4,774 
564.774 

Inc.$I~e 

(cublc-feen 
o 

2,076,444 
1,129.548 

Invert Outlet De..;ces 

Cum.StOl"e 
(cubic-feel) 

o 
2,075,444 
3.205,992 

1,193.00' 20.0'long x 20.0' breadth Broad-Crested RectangularWelr 
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
coaf. (English) 2.68 2.70 2.70 2.04 2.63 2.64 2.64 2.63 

~~=a~~t~~~t~~~i:~I~~:r~o=10~::; (Free ~arge) 

Type II 24-hr 2·YR RalnfaD=2.70· 
Page SO 

Exlsllng Conditions· Lake Magnor 
Prepared by OAS, Cedar CoIporation 
HtdroCAf)!l8.oo s!n 001218 02006 HtdroCAD Soltwate Solutions LLC """'" 

Existing Conditions· Lake Magnor 
Prepared by OAS, Cedar Corporalioo 

Pond 11P: 

Inflow Area=1,407.500 ae 
Peak Elev=1,209,4S' 
Storage=545,821 ef 

HtdroCAO® 8.00 sin 001218 02006 t+tdroCAD Softwale Solutions LLC 

Type II 24·hr 2-YR Ralnfa/J=2.70· 
Page 52 

omnooo 
Pond 17P: Marsh Lake 

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



Existing Conditions· Lake Magnor 
Prepared by OAS, Cedar Corporation 

Type If 24-hr 2·YR Rainfa!l=2,70" 
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6J2?!?OOS tfydr2GeOO8.00 tin OO!:l18 C 2006 HydfoCADSolhwie $oIv5O/l$LLC 

Pond EXIT: 

140J H'a'lt 1M Described (OuIflow=lnflow) 

Inflow Are.a .. 
I,row 
Pilmary = 

3,S:l6.900 ae, Inflow Depth > 0.59' 
5.93 cis@ &3.92 hI'S, Volume= 
5.93 cis@ 63.92 III'S, VokJme=I 

for 2·YRewll\ 
178.10681 
178.106af, Atlen=OiI., 199=O.Omin 

Routing by stor,tod method, TIme Span= o.oo.m.oo /Irs, cit: O.02llrs 

Pond EXIT: 

Inflow Area=3,626,900 ac 

Exlsllng Conditions· Lake Magnor 
Prepared by DAS, Cedar CoI'poratlon 

Type /I 24·hr 1Q-YR Rafnfall=4.10· 
Page 55 

omnQ06 Hydrr£ADXl800 sin 001218 C 2006 HydroCAD Software ScMions LLC 

Subtalchmenl N: Rur>Q1f Area"133.700 "C RunoIfDe¢l=I.09' 
F!owLeng!IP-5.467' SIope=omn', Tc=143.6 rrin CN=65 Runo!'P35,05 tis 12.111 al 

SubealthmenlO; RWloIfArea=I05.700ac RunoIfDepth"I.33' 
F!owL~=3,627' srope=0.0193" Tt=81.9nm CN.s9 Runoff=51.43els 11.733'" 

Subtalthmenl P: RUl101f Aru~I:l1200 at Runoff Deplh=I.46" 
Flow lenglh=3,4S2' Sklpe=O.OO75" Tc:128.4 nm CN=71 Runofto49.79 tis 14.716 al 

Subtatehffient Q: Runoff Area=176.800 ae Runoff ~!t»1.97' 
FIowLength'"-4,I05' $I01'1'=O.Oloo'f Tc:l04.6min CN=78 RUflo!'P119.94ef!; 28_979af 

Subtalehment R: Runoff hU=242_600 et RuMff~lh"121" 
F\owLen!7&l=5,882' $Iope=0.0078 'f Tc"2Oa.51!in CN<U RunoftoS7.34 tis 25.6-49 al 

Reach8R: AV9_Deplh~I.04' MuVe!=O.6tIfps IofOW"IIl<1.46cis 2M.142al 
n=O.05O l=S,615.0' S=O.()OO.( 'r Cap1lcity=622.17 tis 0vt!0w=100.41 cis 2M.141 al 

Reaehl0R: Avg.Depth--tl.3$' MaxVe!~O.8Sfps Inlow=61.60th 211213al 

Reach 13R: 

Reath 14R: 

Reach 15R: 

Reaeh 16R: 

Reach 21R: 

Pond lP: 

Pond 4P: 

n=O.05O l=2,510.0' S:-O.OO34" Caprity:2,299.12tls OvtIow----Sl.S7tfs 211212al 

Ave. Depth"123' Max Ve!=O.94 Ips Inlow=2S3.31 cis 166.544 81 
n'-O.05O l=3,S85.0' S:-O.OOO8'f Capacity:l,It7.13cls 0vtI0'N"245.6-4ch 166.5438/ 

AV9_ DepHl=O.S4' MaxVel"I.S9 Ips In!o,.,.,,,296.80 tis 160.783 al 
n=O.05O l~l,570.0' S=O.0043" Caj>3city>o2,5S4.96 th Qutll0W"294.23 c;f!; 160.762 sl 

AV9, Dept.=0.5O' Max VeI=120 fp$ 1n~0W"123.55 cf!; 77.702 al 
n=O.05O LK2,200.0' S~0.0043" Capaaty..:l,SS7.45 di 0vtJaw=122.91 c;f!; 77.702 sl 

Avg. Dep31=0.11' MuVel=O.5S Ip$ 1n~0W"13.5O ef!; 11.619 sf 
n=O.05O l"I,I22.O' S:0.0070', CaJ>ilmr-3~.S4 c;f!; 0utII0W"13.10 tis 11.61981 

Avg_~lhrO.52' MaxVe/;o1.04fps 1n~IIU'9cf!; 54.629al 
n=O.05O L"I,610.0' S~O.OOJ.O 'f Capacity4,I66.67 ef!; 0vtJ0W"111.41 cf!; 54.629 sl 

Avg, Deplh"I.37' MuVe!rO.59 Ips Inlowa18S.66 els 372.781 al 
n=0.070 l=I,342.0' S"O.OOO6 'f Capamr-732.oo tis 0vtJ0W"1M.S7 th 372.780 af 

Peak Elev=1, 191.13' S\<)(ag<I=19,695,556 cl ln~I,653.01 tf!; 547.938 al 
90.0"I 20.0' CUlvert Qutll0W"2tI.S:l tfs 450.688 al 

Puk Eleor--l,195,45' Slon~=1Xi0,704 cl In!OW"44.90 cfs 19.759 al 
CMlIow=O.oo tfs 0.000 81 

Pond 5P; Greley l.ake Peak Elev=I, 193,14' stofage"769,475 el Intow=I48.03 cis 17.665 al 
OutlkrH"O.OO tf!; 0.000 al 

Pond6P: Peak Elev-I.200.9S' st«a~=S22,030 cl 1o~0'Ir0"'17S.39 ef!; 2«.142 al 
OuttOW"IIl<1.46 tfs 2M.142 sl 

Existing Conditions· Lake Magnor 
Prepared by OAS, Cedar Corporation 

Type II 24·hr 1o.YR RainfaH:4, fO' 
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HydroCAN>8.oo sin 001216 C2006H)'<lroCADSollwllfeSo!utiol'!sLLC """"" 
T!rrle span=o.oo.m.oo hrs, dI=D.02 hrs, 49951 points 

Runoff by SCS TR·20 method, UH=SCS 
Reach routing by stor,lnd+Trans method • Pood routing by stor,IOO method 

Subeetehffi.llntA: Runoffhea=2SO.400 ~ RuootfDeplh:l.33" 
Flow Lengtn=3.259' SIope:O.OOM 'f T"",I20.9 nin CN=69 Runofto96.52 cis 21.796 al 

8ubtalthmenl AI: Lake Magnor RlI1Offhea=217,500 et RunoffDep!h=3.ga" 
FIowlenglh4,425' TC:4J nin CN~99 RunoIf=I,346.10ef!; 12.160al 

Subtatehffient B: Runoff Area"3OO.300 ae RunoIfOep~2.04· 
FIowLeng!h=3,127' SIoperO.OlOO', Te=93.9m1n CN"79 Runolf=231,37tfs 51.175al 

Subeatehffi.llnt Bl: Barbo Lake RunoffArea=-43.100;>¢ RunoffOepl'l~3.98· 
F\owLength=:l,070' Te~2.7 mn CN~99 Runoff:276.92 cis 14299 al 

Subeatthment C: Runoff Area"51.000 aC RunoffDeplh~:l29" 
F\owlength"I,IM' $101"'=0.0051" TC"47.6 nin CN=S2 RunG!'P73,56 cis 9.127 al 

Subcatehmenl D: RunGffAru=176.300 ae RunoIf~=2-46'" 
FIowleng!h=I,465' Slope"O,0280" Tca-22.9nin CN=84 Runo!f.«U6cls *.133,,1 

Subtalehment E: Runoff Aru"178.000 ae RU/I(Ijf Deplh:l.33" 
flow ler;glJr-4,714' Slope~.OO5I" Tc=210.9!lin CN=69 RunoIf=44.90 cis 19.759 al 

5ubcalchmentF: Runoffhu=12UOOac RunoffDep!h=2.3r 
flow Length:5,559' SlcperO.OO22 'f T(;=242.6 nin CN=e3 Runolf=53.90 cfs 24.101 sl 

SubeatehmenlG: Runoffhea=375.200ac RunotfOeplh~:l.G4· 
FIowLength"8,&22' Slope=0.0030 'f Tvol41.5 nin CN=79 Runoftol05.79 tis 63.939 af 

Subcalchment H: Runoff Aru=96.100 ac RunoIfDeplh=221" 
FIowLeflgth=2,080' Slope"O.OI80 'f Tt"-41.2 llin CN=81 Runolfal46.03 cis 11.665 al 

Subcatchment I: Runoff Aru,,111.5oo ac Runoff D-eplh"2.29" 
flow Lenglh"2,3S1' SIopez(l.OI3-0'f Te--S2.3mhl CN~82 RunoftolSO.66tfs 21.2868/ 

Subtalthmanl J; RU/I(IffArea=315200 ac RvnoIfOeplh=I.91' 
F\owLenglh"5,2U' 5lope=O.OO53'f Tt"175.9mln CN=76 Runo!f.14C23cis 51.665al 

Subcatehmenl K: RunQff Aru~252.300 8t Runoff Q"plh=2.12" 
f1owLeng!h~4,1S4' $I01'1'=O.OO96'f TC"101.3min CN"SO Runoff=191.79cls ~4_670al 

Subtatehment L: Runoff Area"I5e.COO "C RunoffOeplhal.09· 
FlowLeflglh=3,591' $Iope:-O.0200" Tt=95.21!in CN=65 Runo!'P56.41) cis 14.348 al 

5ubtalehment M: Runoff hea=469.IOO ae RunO/fOep!h=I.82" 
FIowLengttl:6,4S4' $Iope=O_0120" Tc"145.5 nin CN=76 RUI'lOff:225.61 tfs 70.970 al 

existing Conditions· Lake Magnor 
Prepared by OAS, Cedar Corporation 

Type 1/24·hr 1CJ.YR RainfaR:4, fO' 
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W2!2006 HydfoC~8.00 $In 001218 02006 HydfoCAQ SoftwaIe Sokroons LLC 

Pond 7P: 

Pond 8P: 

Pond 9P; 

Pond lOP: 

Pond UP: 

Pond 17P: Marsh Lake 

Pond EXIT: 

Pn~ Elev=1,26t1.30' SIOIage"35$.25-4 cl In!aw=H.79 tis 14.716 al 
CMlIow=l3.SOtfs 11.619al 

Pea~ ~V"'1,251.79' Sl«oge=170,366 cl IoftOW"H6.63 cis 54.629 al 
OuI.!ow=111.99cfs 54.62'9al 

Peak EleV'"1 ,21024' SI«a~E5,U5,803 cf lIl~ow=2S5.40 cis 211213 of 
Ovtiow---61.60efs :l11213s1 

PeakElev=I,227,48' StOfage"215,113cl InmOW"I26.01 cis 77.981 al 
QuIjIO'N"123,55 tis 71.702 al 

Peak Elw-=I.210_67' storaga=I,I22,807 cf 1n!ow=317.61 ~f!; 175.131 al 
Ovtiov.-=26).37 cis 166.5-14 sl 

Peak Elev->I,193.1l<I' St«age~I,56S,258 cl Inftow=444.98 tis 36.133al 
0utI0w=1.l4tfs. 1.168al 

Infiow=20.S2 tis 4SO.688 al 
PrimaJy=20.52 tis 450.688 al 

TOlal Runoff Atea" 3,699.300 ae Runoff Volume .. 633.522 af Average Runoff OlIpth = 1.95~ 
93.32'10 PelVlou$ Area = 3,638,700 ae 6.U'Io ImpelVlous Area" 260.600 ac 
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I 
Subcatchment A: SubcatchmentA1: Lake Magnor 

Runoff 0 9(I,52cfs@ 13.56 ius, VolIJme" 27.796 aI, Depth= U3" R~" 0 l,m.IOas@ 11.94 his, VoIume= 72.160 ai, Depth: 3.98' 

Runoffb)' SCS TR·20 method, UH=SCS, Tm& Span" 0.00-999.00 hIS, 01= 0.Q2 rus Runoffby SCS TR·20 method, UH=SCS, TIme Span" 0.00-999.00 his, cIt= 0.02 Ius 
Type 1124-hf lG-YR Ralnfe!l=4.10· Type II 240m 100YR Rablfa!=4.10" 

I 
Area{se} eN De~criPtJO.n Atu. lac) eN -250.400 " 217.500 " LAKEIMGNOR 

250.400 - PerA0u5 Area 217.500 \mperV.ous Area 

T, Leogth S"," V."", C8pa~ DesaipUon T, ,-,,,,. S"," Yo"", C._ "'-(min} (fee!} (MI} 1ft/see} {ds} (min) {fee!} (MIl {l\Isec} {ds} 
120.9 3,259 O.OOe6 0.45 LagJCN Method. '.1 4.425 17.94 Lake or Reservoir, 

I 
Mean Depth>< 10.00' 

Subcatchmant A: 
Subcatchment Ai: Lake Magnor 

10 ........ 1 :~ 1 "-"" 
,~ 

10"""'" 
" Type II 24-hr 10-YR ''''i ;" 

I 
• Type II 24-hr 10-YR 
" Ralnfall=4.10" ,,,, 
» Runoff Area=260.400 ac 'm Ralnfall=4.10" , 

'.100 

" Runoff Volume=27 .796 af Runoff Area=217.500 ac 
" '.m RunoffVolume=72.160 af ! 60 Runoff Oepth=1.33" ~ 

! " Flow Length=3,269' I ~ Runoff Oepth=3.9S" 

I 
" • Slope=O.OOS6 'r ! ~ Flow Length=4,425' • • Tc=120.9 min 

~ Tc=4.1 min 
" ~ , 

CN=99 • CN=69 @ • 
" m 

I 
" = . 
o. 

,. 
• sO) II» 1;0 ~ 15o:X:o l5o.oo 'f_~~ «0 w',w ,>0 &» ~ m ~ 0 • • .~~ •• ~~6 •• ~ •• _ •• ~~ 

......(boYr') 

I 
I 
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Subcalchment B: Subcalchment 81: Barbo Lake 

Runoff 0 231.37efs@ 13.05 hn, VoIume= 51,175 ai, Depth,. ... 04' Roooff 0 276.92 cfs@ 11.93 hn, Volume" 14.299 at Depth'" 3.93' 

Runoff by SCS TR·20 method, UH"SCS, TIme Span= 0.00.1199.00 1Ifs,1"I1" 0.02 his RoooH by SCS TR-20 method, UH=SCS, Trrne Span= 0.00.999.00 h~,I"11= 0.02 h~ 
Type II 24--1lr 1Q.YR RaWalF4,10' Type 11 24·1lr lQ.YR Rainfa~=4.10· 

Alea (ae) CN D<",""" Area (ae} CN Des~n 
000.000 79 43.100 " BARBO lAl<E 
300.300 Pervious Area 43.100 ImpelVious ma 
T, L"". S'PO Ve\oelty Capacity Df-sttlp!ion T, length S1opo Velodly Capacity Desaiplion 

(miI'l) jfee!): rn;ru IlVsecl {cfs} (min} (feel) {MIl {lVsecl (c151 
93.9 3,727 0.0100 0." LagfCN Melhod. 2.7 2,070 12.69 lake or Reservoir, 

Mean Depth= 5.00' 
Subcalchment B: 

Subcatchment B1: Barbo Lake 

lcp-"""" 
~, !oJ ~ IDRrdlI 
'" Type II 24·hr 10-YR m Type II 24·hr 10*YR '" Ralnfall=4.10" 
:i: 

~ 0 
Ralnfal'=4.10" Runoff Area=300.300 ac '" 

0 
oro 

'" Runoff Volume=51.175 af = - Runoff Area=43.100 ac 
'" 

-
i;;;; Runoff Depth=2.04" 

m RunoffVolume=14.299 af 
11)0 Flow Length=3,727' 

rl;:l Runoff Depth=3.98" m -," -<", I,· Flow Length=2.070' oro Slope=O,0100'r • ," Tc=2.7 min • Tc=93.9 min 
" '" - CN=99 • CN=79 
" " · " • 
• • 
" » 0 

sO) 1W If,o760~:X:ol5o ""'" ~~~ I!«)S;O m" 0 
0 

0 1.4';00 1~ 760"'jSo »; l50 ..Q:l cio' s.:e m G60'~ 100 'ISO s60 8iI"'!Oio ~-
TIm< """",) 



existing Conditions • lake Magnor 
Prepared by OAS, Cedar CorporatiOn 

Typo II UN 1().YR Ralnfa/J:4.10' 

HydroCADp 8,00 sin 001218 C 200S HydroCAD SolM'are SoIuOOn$ LLC 

Subcatchment C: 

73.SG crs@ 12-48 Ius, Volume'" 9.727 af, Pepth= 2.29" 

RunoffbySCS TR·20 method, UH:SCS. TJiTIe Span= 0.00-999.00 Ius, dI" 0.02 hIS 
Typo II 24·hf lG.YR RailralF4.10"' 

Area (ae) CN DeWlptiOn 
51.000 82 
51.000 PerJous Alea 

Tc Length 
(nUl) (reep 
47.8 1,186 

" 
" " 
" 
" 

' ... IMV 
0.0051 0.41 

Capac«y Descriptlon 
Cefs> 

lagICN Method, 

Subcatchment C: 

Type II 24·hr 10·YR 
Ralntall=4.10" 

Runoff Area=51.000 ac 
RunoffVolume=9,727 af 

Runoff Depth=2,29" 
Flow Length=1, 18S' 

Slope=O,0051 'f 
Tc=47,8 min 

CN=82 

...... _- ............• 
,....... (h<M'1 
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Existing Conditions • lake Magnor 
Prepared by DAS, Cedar Co!poration 

T}p& II 24·hr 1()...YR Rainfatr-4.10' 

HydroCAD®8.oo shl 001218 C2006 H)?oCAO Software SoI.rooAS LLC 

Subcalchment E: 

Runoff 44.90 as@ 14.77 Ius, VOlume= 19.759 aI, Depth" 03' 

Ruootfby SCS TR-20 method, UH~SCS, TI!1I8 Span= 0.00-999.00 hrs, dI" 0,02 hffl 
Type II 24-hr lG.YR Ralnfa1l=4.10· 

Alea (ae) CN Desc.rlotoo 
178.000 69 
17&000 PeMo\isArea 

T. 
(mlfl) 

210.9 

i 
! 

Length 
(leeD 
4.714 

' ... 11I/fI) 
0.0051 

Capacity ~lon 
(ds) 

lag/CN Method. 

Subcatchment E: 

Type 11 24·hr 10·YR 
Ralnfall=4.10" 

Runoff Area=17B.OOO ac 
RunoffVolume=19.759 af 

Runoff Depth=1.33" 
Flow Length=4,714' 

Slope=O.0051'f 
Tc=210.9 min 

CN=69 

PageS3 

"'='" 

Existing Conditions • lake Magnor 
Prepared by OAS, CedarCOrporallon 

Type IIU-/lr 1()'YR RalnfaJl=4.10· 

HydroCA[)tl a.oo shl 001218 02006 HydroCAD Soltwale Solutions LlC 

Subcatchmenl 0: 

«4,98 efs@ 12.16 Ius, Volume= 36.133af, ~pttr= 2.46' 

Runoffby SCS TR·2Q method, UH=SCS, TIme Spal'l" 0.00-999.00 Ius, dt= 0.02 hrs 
Typo!IlI24-hrlG.YR Rainfa!F4.10"' 

Area (ae) CN Deseripll?n 
176.300 &4 
176,300 Pervious Alea 

T. 
(rnln) 

22.' 

~ 
~ 
~. ,. 
= ,. 
'" m 

i~ 
!~ 
~ ,. ,. 
:~ ;. 
• 
" 

1,485 

' ... eM) 

v_ 
(ft/see) 

I." lAglCN Melhod, 

Subcatchment D: 

Type II 24·hr 10·YR 
Ralnfall=4.10" 

Runoff Area=176.300 ac 
Runoff Volume=36.133 at 

Runoff Depth=2.4S" 
Flow Length=1,485' 

Slope=O,0280 'r 
Tc=22.9 min 

CN=84 

~~~~~~~0i~~~~~~0i~~~~~~0i~~~ 
..------~--------.-ThY (h<M,! 
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Existing Conditions ·lake Magnor 
Prepared by DAS. Cedar Corporation 

Type IIU·hr 1()"'YR RainfaO=4.10· 

HydroCAD!l8.oo shl 001218 C2006 HydroCAQ Software Solutions LLC 

Subcatchment F: 

Runoff 53.90 dS@ 15.09 hrs, VoIume= 24.701 af, Depth: 2.37' 

RiJ()Offby SCS TR·20 method, I./H=SCS, TJme Span" 0.00-999.00 hrs. dt" 0.02 hrs 
Type II24·tv100YR Rainfall=4.1O" 

Alea Cae) eN Desaip\i!)n 
124.900 83 
124.900 PervlousAfea 

To 
(min) 

242,6 

• 
• 
• 

" 

• • 

t,""" 
(feet) 
5.559 

' ... !1I/fI) 
0.0022 

v,_ 
!ftlsec) 

0." 

Capac«y Deseriplion 
lefs) 

lag/CN Method, 

Subcatchment F: 

Type II 24·hr 10-YR 
Ralnfall=4.10" 

Runoff Area=124.900 ac 
Runoff Volume=24,701 af 

Runoff Depth=2.37" 
Flow Length=5,559' 

Slope=O.0022 'f 
Tc=242.6 min 

CN'83 

p""" 6!2?J2OM 



Existing Conditions • lake Magnor 
Prepared by DAS, Cedal' Corporation 

Type II 24-hr 1Q-YR RafnfaJl:4.10· 

ItfdroCAOO8.00 $In 001218 C2006 !ttdroCAD So1tware $oIu5Ms LLC 

Subeatehment G: 

•• MII 105.79 cfs@ 16.32 IllS, Volume'" 63.939 af. Depth" 2.1)4' 

Runoff by SCS TR-20 method, UH"SCS, TIl'M Span'" O.OO-999.OO~, Ift= 0.02 ~ 
Type 1I24-/u" IO-YR Ralnfai=4.10' 

Area (ae) CN ~sqiption 

375.200 79 
375.200 Perv\otls.Area 

To 
(min) 

341.5 

I 
I 

to,..." 
(feeD 
8,822 

S"," 
(ftIfI) 

,.",. 

v._ 
(ftfseel 

0.43 

Ca~ Description 
(efs) 

Lag/CN Method, 

Subcatchment G: 

Type II 24·hr 10·YR 
Ralnfall=4.10" 

Runoff Area=376.200 ac 
Runoff Volume=63.939 af 

Runoff Depth=2.04" 
Flow Length=8,822' 

Slope=O.0030 'r 
Tc=341.5 min 

CN=79 

page 05 
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Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type 1124-hr IO-YR Rainfal1:4.10· 

tlydroCAQ® 8.00 $In 0012t8 02006 HydroCAD Software Solu6o!Is llC 

Subcatchment 1: 

Runoff 150.00 ds@ 12.51 hrs, VoIume= 21.26e af, Depth= 2_29' 

Runoffby SCS TR·2O method. UH=SCS, TJrOe Span= 0.00-999.00 h~. dt= 0.02 00 
Type 1I24-11fII)-YR Rairlfa!!=4.1O" 

Area (acl CN DesC!iPl-ioo 
111.500 82 
111.500 Pervious Area 

To 
(mln) 

52.3 

" " 
" " 
" 
" o 

2.381 

S.,. 
(MIl 

0.D1M! 

o ~\OOUO 

Velodty 
(ftlsecl 

0.76 

Capacity Description 
(ds) 

lagICN Method. 

Subcatchment I: 

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

Runoff Area=111,500 ac 
RunoffVolume=21.266 af 

Runoff Depth=2.29" 
Flow Length=2,3B1' 

Slope=O.0130 'r 
Tc=52.3 mIn 

CN=82 

5&;l1lOO_1001~oro~~s5-:l - " 
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Existing CondltJons • lake Magnor 
Prepared by DAS, Ceda/Corporation 

Type 1/24-hr 1Q-YR RainfaJl=4.10· 

¥oCM8.oo $ln001218 C2006¥oCADSo1twareS~LLC 

Subeatehment H: 

.~" 14a.o3 cfs@ 12.39 hr$, Volume" 17.6&5 af. Depth= 221' 

Runoffby SCS TR_20 method, UH#SCS, TI!"M Span= 0.00-999.00 h~. dt= 0.02 hfs 
Type 1124-tu" If>-YR Ralnfall=4.10" 

AIM rae) CN Desct!ption 
96.100 8\ 
96.\00 Pervious Area 

To 
(min) 

41.2 

L.""" (feet) 

'."" 

'~ \ "'''' ,. 
," 
'" ,00 

-'" 
! " 
! " 

" 
" " 

" " 

""P' 
(MIl 

0.0180 

v._ 
fft./see) 

". 
Capadt)' Description 

!efs) 

LagleN Method, 

Subcatchment H: 

Type II 24·hr 10·YR 
Rainfall=4.10" 

Runoff Area=96.100 ac 
Runoff Volume=17.665 af 

Runoff Depth=2.21" 
Flow Length=2,080' 

Slope=O.0180'r 
Tc=41.2 min 

CN=81 

o 0 ~ v.:o ,So 200 150 300 If,o . 

p ..... 
6/221200& 

IOftr<;O"l 

EXisting Conditions. Lake Magnor 
Prepared by DAS. Cedar Corporation 

Type 1/ 24·hr 1Q-YR RainfaN=4.10· 

HydfoCAOO 8.00 sin 001218 C200fi tttdroCAD So1tware SoMiMS LlC 

Subcatehment J: 

R~" 144.23ds@ 14.26hfs, Vo!o.>rne= 51.66-5 af, Depth'< 1.97" 

Runoff by scs TR·20 method, UH=SCS, T..-ne Span= 0.00-999.00 hfs, dl" 0.02 h~ 
Type II 24-hr lG-YR RaJnraIl=4.10· 

Area lac) CN Desgiptlon 
315.200 78 
315.200 PeMouS Area 

" (minl 
175.9 

f 
! 

:~ '. m 
," 
'" ,. 
" • • 
" 
" 
" 

Length 
(feet) 

SO" 
eMIl 

0.0053 '50 

Capacity Descrlplion 
Cds) 

Subcalchment J: 

Type II 24·hr 10·YR 
Ralnfall=4.10" 

Runoff Area=315.200 ac 
Runoff Volume=51.665 af 

Runoff Oepth=1.97" 
Flow Length=5,288' 

Slope=O.0053 'r 
Tc=175.9 min 

CN=78 

o'oo_~._ •••••••• *._. __ 
n-(h<oW'1 
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Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar CorporatiOn 

Type II 24-hr 1o.YR RainfaJt;;4.10· 

HydroCAtl®8.oo fin 00121S 02006 ttvdroCAD Software SoMioo~ LLC 

Subcatchment K: 

191.79cfs@ 13.11hrs. Volume" .... 670at, Deplh= 2.12" 

Runoffby SCS TR.2O method,lfH:SCS. Time Spall" 0.00-999.00 Ills, dI." 0.G2: hfs 
Type n 2 .... hf 100YR Ralnfall= •. IO" 

.Area (~) CN Oe.scripUo!! 
252.300 80 
252.300 PwAous Area 

To 
(min) 

101.3 

'* '" .. ,. ,. 
'" {m 

i:: 
" " " · • • 
" · 

,-,,,,fu 
(feeQ 
",154 

'Iopo 
{1tIft} 

0."'" 

v._ 
(ftJs~) 

0.68 

Capacity Description 
(ets) 

lagICN Method, 

Subcatchment K: 

Type II 24·hr 10·YR 
Ralnfall=4.10" 

Runoff Area=252.300 ac 
RunoffVolume=44.610 af 

Runoff Depth=2.12" 
Flow Length=4,154' 

Slope=O.OOS6 'r 
Tc=101.3 min 

CN=80 

~.~!.~ .. ~,~.~~~~~~~~~~~~~~~ .. ~~ .. ~ .. ~~~ 
n...C"",,·j 

P~69 

0!??m!00 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar CorporatiOn 

Type /124·hr to.YR RainfaN"4.10· 

ttvdroCAOO S.OO &In 001218 02006 HydroCAD SoIW.-are SoIvtioos LLC 

Subcalchment M: 

225.67 e.fs@ 13.74 hrs. Volume" 70.970 ai, Depth'" U2' 

RlInoffby SCS TR-2O method, UH:SCS, Tlme Span" 0.00-999.00 his, dt" 0.02 Ills 
Type n 24-hr IO-YR RainlaU"".IO· 

Area (ae) CN Descriptloo 
459.100 78 
459.100 Pervious Area 

" (min) 

145.5 

Length 
(leeO 
6,454 

'Iopo 
(fIIfI) 

0.0120 

Vo_ 
(flfseel 

0.74 

Cepaeity DesWptioo 
leis) 

LaglCN Method, 

Subcatchment M: 

Type II 24·hr 10·YR 
Ralnfall=4.10" 

Runoff Area=46S.100 ac 
Runoff Volume=10.S10 af 

Runoff Depth=1.82" 
Flow Length=6,454' 

Slope=O.0120 'r 
Tc=145,5 min 

CN=76 

Page 7\ 
6122r?OOB 

Existing Conditions. Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24·hr 1o.YR RainfaD"4.10· 

HydroCA£>!> 8.00 &In 00121S 02000 HydroCAD SoIIwafe SoMioos LLC 

Subcalchment L: 

58.40 tIs@ 1322 his, Volume" 14.348 ai, O-epth= 1.09" 

RIInoff by SCS TR·2O method, UH=SCS, TIme Span" 0.00-999.00 his, tit" 0.02 hrs 
Type II 24-hr l00YR RalnlalF".IO" 

~ (ae) CN Description 
,S8.400 65 
158.400 Per-l,ousArea 

To 
(min) 

952 

~ 
" • 
• 
• 

i.'" 
!" , 
" 
" 
" 

'-'ogfu 
(feet) 
3.591 

..,. 
(MIl 

0.D2W 

Velocity 
(1Vs~1 

0.63 

Capacity [)es(rlpIloo 
(els) 

LagICN Method, 

Subcatchment L: 

Type II 24·hr 10·YR 
Ralnfall=4.10" 

Runoff Area=158.400 ac 
Runoff Volume=14.348 af 

Runoff Depth=1.09" 
Flow length=3,591 ' 

Slope=O.0200 'r 
Tc=95,2 min 

CN=65 
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Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type 1124-& to.YR RainfaN"4.10· 

HydroCA£>!>800 MI 00121S C2006 HydroCAD Software SoMions LlC 

Subcalchment N: 

35.05 els@ 13.89 hrs. Volume'" 12.111 aI, Depth,; 1.09' 

Runoffby SCS TR-2O method. UH"SCS, Tlme Span" 0.00-999.00 Ills, tit" 0.02 rn. 
Type II 24·hrlD-YR RalnfaI=4.1l)· 

Area (ae) eN oesg;pnon 
133.700 65 
133.700 PeMous Area 

To 
(min) 

143_6 

Length 
(fee\) 
5,457 

~ 
" " • 
" " " p 

i~ 
" 
" " • 

• • 

""" IfIIfI) 

0.0172 

veJoo'ly 
(flfseel 

0.63 

Capacil.y Description 
(ds) 

LagleN Method, 

Subcatchmenl N: 

Type II 24·hr 10·YR 
Ralnfall=4.10" 

Runoff Area=133.700 ac 
Runoff Volume=12.111 af 

Runoff Oepth=1,OS" 
Flow length=5,467' 

Slope=O.0112 'r 
Tc=143.6 min 

CN=65 

Page 72 
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I Existing Conditions· Lake Magnor Type II 24-hr 1Q.YR RainfaJI"4.10· Existing Conditions. Lake Magnor T)'pB If 24·hl10·¥R RainfaJJ;4.10· 
Prepared by DAS, CedatCorporn~Ofl Page 73 Prepared by DAS, Cedar Cofporation Page 74 
tlYdroCAOO a.oo &In 001218 C2006 HydroCAO ~e SoIuIIons LlC W?I?QQA HrdroCAD1>8.00 sin 001218 C2005 HydroCAD So!lw!re SoMk>ns LtC §12?OQQB 

$ubcatchmenIO: Subcatchment P: 

I 
Runoff . Sf.43.efs@ 13.01 hrs, VokJme= 11.733 aI, Deptl)= 1.33" Runoff . 49.79efs@ n.56 hrs, Volume" 14.776 al. Depth= 1.46" 

Rllooffby 5CS TR·2Q method, UH=SCS, TII'06 Span" 0.00-999.00 hrs, dI= 0.02 hIS Runoff by SCS TR.ZO method, l1H=SCS, Time Span: 0.00.999.00 hrs, Ift= 0.02 hrs 
Type II 24-hr100YR RelnfaI!=4.10· Typedl24-hr 100YR Ralrlfe!l=4.10" 

Area (ae) CN 0.,_ Area {a<:l eN Descrlotion 
105.100 69 121.200 71 

I 
105.700 PeM0u5A1u 121.200 PeruoosArea 

To """" ..". 
W_ C,,,,,, 0..- To """" ,.", W_ 

"'''''''' "'''''''''' {roln} {fee!) {!!all Itt/sec) lets} (min) {fee!} {~ {fIIsecl {efs} 
87.9 3,621 O.OI~ 0.69 lag/eN ~Ihod, 128.4 3.452 0.0075 OAS lag/eN Method, 

I 
Subcatchment 0: Subcatchmenl P: 

~ 
![]I'<..no/rl :iM lEi """"'I 

i 
Type II 24·hr 10·YR Type II 24-hr 10·YR i » 

» Ralnfall=4.10" » Ralnfall=4.10" 

· Runoff Area=105.700 ac • Runoff Area=121.200 ac 

» Runoff Volume=11.733 af " RunoffVolume=14.776 af 

~. Runoff Depth=1.33" {. Runoff Depth=1.4S" 

I 
L Flow Length=3,627' '" Flow Length=3,452' 

» 
Slope=O.0193 If » Slope=O.0075 'r 

Tc=87.9 min Tc=128.4 min 
" " CN=69 CN=71 
" " 
• • 
· IW'~ 2o;ll~ lQO lio.0:J ~~~ &XI 0\<> 1«I1io sO:. m 100 ti.o • SO'OOH02o;lmmm • • 1~ 1~ eoo &5(1 soo &50 

n.>o (hoo.o"') 

Exlsling Condilions • Lake Magnor Type II 24'M 1Q..YR RainfaI1=4.10· Existing Conditions· Lake Magnor Type II 24'M 1Cl-YR RainfafJ:>4.10· 
Prepared by DAS, cedar Cofporalion Pagfl 75 Prepared by DAS, Cedar Cofporatiofl P.7& 
HydrcCAO®8.00 sin 001218 e 2006 HydrcCADSollwale Solutions LlC =000 HvdrcCAD® 8.00 sin 001218 C 2006 HydrcCAO Softwafe SoM'ons lLC !112211QQ6 

Subcalchmenl Q: Subcatchmenl R: 

Runoff . 119.94cfs@ 13.25 hrs, Voklme= 28.979 af, Depth= 1.97' Runoff . 57.34cfs@ 14.61 hrs, Volume" 25.649 al. Depth= 1.27' 

RUMffby SCS TR·20 method, UH:SCS, Trme Span= 0.00-999.00 hIs,!It= 0.02 hIS Runoff by SCS TR·:ro method, UH"'SCS, TIme Span" 0.00..999.00 hrs, 1ft: 0.02 hrs 
Type II 24·hr 10-YR Ralnfall=4.10· Typa II 24-hr lQ..YR RainfalF4.tO" 

Area lac} eN Desctiotion Area {sc} CN -176.aoo " 242.000 " 176.800 Pe!ViousArea 242.000 PeNious Area 

T. length S"", V._ Capa~ Descriptioo To length S"", Velocil.y Capadty Descrlp!ion 
{min} {feeQ {MI} {ftlsee} {cIs} (min} {feeQ {filii} {ftlsw} {cts} 
104.6 4,105 0.0100 0.65 LagfCN Method, "'., 5.662 0.0078 0.47 LagICN Method, 

Subcalchment Q: Subcatchment R: 

:£ ID~"",,,I ..Q, IDRn'" 
" .... ~ 

m Type II 24·hr 10·YR 
" Type II 24·hr 10·YR 

'" Ralnfall=4.10" " Ralnfall=4.10" ,. 
Runoff Area=176.800 ac Runoff Area=242,SOO ac » • Runoff Volume=28.979 af Runoff Volume=25,S49 af 

" • 
{ 

" 
Runoff Oepth=1,97" i" Runoff Depth=1.27" 

! " Flow Length=4,105' '" Flow Length=5,862' < 

" Slope=O.0100'r " Slope=O,0078 'r 
• Tc=104,6 min » Tc=208,5 min 

" CN=78 " eN=BS 

" " 
" • 
• • " m'~ 2o;lm 3OO:!SO m *..~~ iOO ~ to.:. ISO IIo!IO a50 100 ti.o • • !oO rn ,i,o 100 m m m ~ 'i!..~~ &:>3 1<50 100 1~ &io K.o !W aOO 



Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-·hr 10-YR ReinfaD=4.10' 

Hy<IroCAD&8.oo sin 001218 C2006 Hydl'oCAD So1M'Ne SoMioo~ LLC 

Reach8R: 

P9l Watnirlg: Sl!bmerged Pond ep Primary de'wioe' 1 INUIT by 0.34' 

Inllow Area = !,- 1« I()'VRewnt 
2B4J42 af 

Page 77 
W?/?tXlA 

""'''''" 
2,086.500 ae. Inll<m Depth,. 1.63' 

IOB.046cfs@ 16.03M, Volume" 
100.041 efs@ 21.54 hIS, Vo~me" 284.141 af, AHen"7%, Lag=l3O.5min 

ROIItlog by Stof.lnd"Trans method, Tine Spall" 0.00.99'9.00 hrs, <It" (1.02 hrs 
Max. Veloeity= 0.00 fp$, Min. Trawl Time" 15.5.0 min 
A~. Velocity .. 0.00 Ips, A~. Travel lime" 1,066.5 min 

Peak Storage; 933,979 ef@ 18.95 hfs, AWfage Dept)! at Peak Storage" 1.().4· 
Bank-Full Depth" 3.00', Capaclty al Bank·Fu\t= 622.17 cfs 

150.00' X 3.00' deep channel. n= 0.050 
Side Slope Z·va1ue= 10.0 'r TopWldth= 210.00' 
length: 5.615.0' Slope; 0.0004 'f 
In!ellnvert= 1,196.90', CkrtIetlnwrt" 1,194.50' 

• 
Reach 8R: 

Inflow Area=2,086.500 ae 
Avg. Depth=1,04' 
Max Vel=0.60 fps 

n=0,050 
L=5,615.0' 

8=0,0004" 
Capaclty=622.17 cfs 

Existing Condillons • Lake Magnor 
Prepared by DAS, Cedar Cofpotation 

Type II 24·hr 1o.YR Ralnfa""4.10' 

Hydro(:AOO8.oo sin 001218 10 2006 HydrnCAO Sof\wale &Iutions LLC 

Reach 12R: 

181] Warning: Exceeded Pond liP by 2.oo'@0.oohlS 

'lol'IGW Area" 
!,How 

f(>f I()'YRevent 
166.$44 af 

PlIge 79 
W?/?OO6 

""'-
1.0407.500 ae, Inflow Depth" 1.42" 
263.37 efs@ 15.68 hrs, Volume" 
245.64 efs@ 17.80 hrs, Volume" 166.$43 af, Allen" 7%. lag: 127.3 min 

Routing by St(>f·lnd+Trans method, nme Span: 0.00-999.00 hrs, dt" 0.02 hrs 
Max. Ve\ocity<' 0.94 fps, Mit!. Trawl TIme: 63.8 min 
Avg. Velocity" 0,09 fps, Avg. Travel rune" 637.4 min 

Peak StOfa~" 940,134 ef@ 16.74 hrs, Averllge Depth at Peak St(>fage" 1.23' 
Bank·FulI Dept)!" 3.00', Capaclty a\ Bank·Ful:= 1,111.13 efs 

200.00' x 3.00' o:!eep channe~ n= 0.050 
Side Slope Z·value" 10.0 '/ T~ Width: 260.00' 
Lenglll" 3.sas.0' Slope" O.oooa 'r 
Inlet Invert: 1.209.00', Outlet lnwrt" 1 ,206.10' 

Reach 12R; 

Inflow Area=1,407.500 ae 
Avg. Depth=1,23' 
Max Vel=0.94 fps 

n=O,050 
l=3,585.0' 

8=0.0008 " 
Capaclty=1,117.13 cfs 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type 1124·hr 10-YR Ralnfafl:4. fO' 

HydrcCAD®8.00 sin 001218 C2006 H-idroCAD So~e So/l.£OflS LlC 

/nllowNea .. 
!,,,,," 

Reach 10R: 

fOl'I()'YRevenl 
211213 af 

PagelS 
emnQQ6 

""""" 
1,659.800 ae, Inflow Dept)! II 1.53' 

61.60 efs@ 26.60 Ius, Volume" 
61.57 cfs@ 27.96 hIS, Volume" 211.212al, Atten:O%, lag: 81.6 m/n 

Routing by StOf·lndtTrans method, Thne Span" 0.00-999.00 hfs, dt" 0.02 hfs 
Max. Ve1odty= 0.86 fps, ","1'1, Travel rme" 48.7 mill 
AViJ. Velocily" 0.20 Ips, AViJ. Trawl Time= 206.3 min 

Peak Storage" 180,007 ef@27.15hrs, Average Depth at Peak StOfllge= 0.35' 
Bank·FuU Deplh= 3.00', capacity at Bank·Fu!l= 2,m.12 cfs 

200.00' X 3.00' dup diann!!, n" 0.050 
Side Stope Z·value" 10.0 '/ T~ \'Mth" 260.00-
lengtl)= 2,510.0' $bpe" 0.0034 'r 
Inlet Invert." 1,205.80', CMlellnvert" 1,197.20' 

Reach 10R: 

Inflow Area=1,659,800 ae 
Avg, Depth=O.35' 
Max Vel=O,86 fps 

n=0.050 
l=2,610.0· 

8=0.0034 'r 
Capaelty=2,299,12 cfs 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24·hr 10-YR RainfalF4. fO' 

Hyd!oCAD08.oo sin 001218 C 2006 t±i9"oCAO &1'twM! SeIuIions llC 

Reach 13R: 

161] tf.nt: Su~rged 8% of Reach 14R boHom 

(of I()'YR event 
160.783 af 

Page SO 
w2J2QOO 

tnllow Area" 
"now 
""'flow 

1,249.1OOae, InI'lGWDepth= 1.54' 
296.80 efs@ 14.22 hrs, Volume" 
294.23 ds@ 14.64 hfs. Volume" 160.782 af, Allen" 1%. Lag" 25.0 min 

Roufug by Slor·lndt-Trans method, TIme Span" 0,00-999.00 tlrs, dt= om hrs 
Max. Veloeity= 1.69 fps, Min. T18ve! rme: 15.5 min 
Avg. Velocily = 0.21 fps, Avg. Travel rllTle= 121.5 min 

Peak Slotage" 273,3-38 cf @ 14.~ hrs, Awrage Depth at Peak Storage: 0.S4' 
Bank·FulI Depth'" 3.00', Capaeily at Bank·Full= 2.584,96 cfs 

200.00' x 3.00' deep cMMel n" 0.050 
Side Slope Z·va1ue" 10.0 'r Top VMth= 260.00' 
Lellgth" 1,570.0' Slope" 0.0043 'f 
Inlet Inwrt= 1.214.00', Ov!let Invert" 1.2117.20' 

Reach 13R: 

1 
! 

Inflow Area=1.249,100 ac 
Avg, Deplh=0.84' 
Max Vel=1,69 fps 

n=0,050 
l=1,570.0' 

8=0,0043 'r 
Capaclty=2,584.96 efs 



Existing CondItions. Lake Magnor Type If 24-hr fo-YR ReinfalF4.1O' 
Prepared by CAS, Cedar CoI'pofation Page 81 
HydroCAD®8.00 sin 001218 C 2006 ttidroCAQ Software SoMions LLC §!?'flOO6 

Reach 14R: 

1811 warning: Exceeded Pond lOP by o.W"@o.OOtus 

Inl'\oWArea" 
10_ 
""'now 

646.300 ao, InfloW Depth.. 1.44' 
123.55cf5,@ 15.Mllrs, Volume" 
122.97 efs@ 16.45 t\rs, Volume: 

ror 100YR event 
71.7tJ2 sf 
71.702 af, Allen" 0%, Lag: 64.2 min 

Routing by StI)l"_(oc!tTrans method, Time SpaO" o.oo-m.oo 1Irs, (II'" 0.02111$ 
Max. Velocity= 1.20 Ips, Min. Travel Trrne" 30.5 mio 
A\09. Velocity = 0.20 Ips, A"",. Travel TJITIe" lM.4 min 

PeakStOfllile" 224,930 d@l15.94hrs, Average Depth al Peak storage= 0.50' 
Bank.fun Depth= 3.00', Capacity at Ban);·FutI: 2,567.45 cf5, 

200.00' x 3.00' deep chaMeI, 0" 0.050 
Side Slope Z-value= 10.0" Top'Mdth= 260.00' 
Length= 2,200.0' Stope" 0.0043·r 
Inlellnm1= 1,223.50', OuUellnvert" 1,214.10' 

\, __ ,_~ ____ ~. "_; I 
Reach 14R: 

Inflow Area=646.300 ac 
Avg, Depth=O,50' 
MaxVel=1.20 fps 

n=O,050 
L=2,200,O' 

5=0.0043 'r 
Capaclty=2,567.45 cfs 

Existing Conditions -lake Magnor Type /124-hr 1O-YR Rain{aJ1:4.10· 
Prepared by CAS, Cedar Corporation Page 63 
HydroCAD® 8.00 sin 001218 02000 HydroCAD Sol:wafe SoMons ltC W21?006 

Reach 16R: 

[79] Warning: Submerged Pond 8P Pr'im"!ty de~ # 11NtET by 2.52' 

Infiow Area = 
lonow 

""'-
419.4ooac, tollowDepth" 1.56' 
111.99cfs@ lUI his. Vo~= 
111.41 cfs@ 15.16hl$, Volume= 

for 100YR ewnt 
54.629al 
54.629 af, AHen" I%-, Lag~ 44.3 min 

Routirlg by Stor·lndtTrans method, Tune Span" 0.00-999.00 hl$, dI'" 0.0211rs 
Max. Vetoeity: 1.04 Ips, Min. Travet"TlrM= 25,7 min 
AYg. Velocity" 0.31 fps, AYg. Travel Tune= 87.8 min 

Peak Stor&ge= 171,911 ef@14.73l1rs, Average Depth at Peak stl)l"aga= 0.52' 
Elank·Ful Depth- 3.00', Cap3Cily at Bank·Fuft: 2,166.87 cfs 

200.00' x 3.00' deep channel. 0" 0.050 
Side Slope Z-valutl= 10.0 'r Top Vfljth= 260.OQ· 
Length= 1.610.0' Slope= O.OO~" 
Inlet Invert= 1,255.00', Outlel Invert" 1,250.10' 

i 
! 

Inflow Area=419.400 ac 
Avg. Depth=O.52' 
Max Vel=1,04 fps 

n=O.050 
L=1,610.0' 

5=0.0030 'r 
Capaclty=2,166,87 crs 

existing Conditions ~ Lake Magnor 
Prepared by DAS, Cedar Coq>Ofiltion 

Twe /124-lIr 10-YR RalnfaO"4.10· 
Page 82 

HyaoCAO®&.OO sin 001218 C200G lttdroCAD Software Solutions LLC """'" 
Inllwi Area" 
lonow 
"""'" 

Reach 15R: 

121.200 Be, Inllow Depth" 1.15' 
13.50 efs@ 16.32 hrs, Volume" 
13.10ds@ 17.32hrs, Volume" 

for 10-YR event 
11.619af 
1'.619af, AHen=3%, Lag~60.4m!n 

Routi"Ig by Stor-!nd+Trans metnod, Trrne Span" 0.00-999.00 hrs, dt" 0.02 h!s 
Max. Ve!ocily" O.sa fps, Min. Travel Time; 32.1 min 
Avg. Vek>eity" 0.24 fps, Avg. Travel Ttme= 76.8 min 

Peak Storage: 25,269 d@16.79hrs, Average Depth al Peak Storage" 0.11' 
Bank·FuU Depth" 3.00', CapMlty al Bank-Full'> 3,295.&4 cfs 

200.00' x 3.00' deep dianne!, fl" 0.0.50 
Side Slope Z-wm" 10.0" Top Wdth: 260.00' 
Length=I,I22.O' SIope:0.OO70" 
Inlet Invert" 1,258.00', Outlet Invert: 1,2$0.10' 

\ ________ 1 
Reach 15R: 

Inflow Area=121.200 ac 
Avg.Depth=O,11' 
Max Vel=O,58 fps 

n=O,050 
L=1,122,O' 

5=0.0070 'r 
Capaclty=3,295.84 cfs 

Existing Conditions -lake Magnor Type 1/ 24_hr 1O-YR RafnfalF4.10' 
Prepared by CAS, Cedar Corporation Page 84 
HrdroCAOO 8.00 sJn 001218 02008 HydroCAD Sortwale SoMioos LLC 612?!20Q5 

Reach 21R: 

[611 Hin!: Submerged 78% of Reach 8R oollorn 

2,7M.GOOse, Inflow Depth" 1.62' 
lM.66 cfs@ 17.44 hrs, Volume" 
184.57 efs@ 18.34 Ills, Volume" 

fOf 100YRevenl 
372.781 af 
372.780 af, Allen= 1%, Lag" 54.3 min 

Routing by Stor·lod+Trans method, TIme Span" 0.00-999.00 Ills. cIt= 0.0211rs 
Max. Veloci!r- 0.59 fps. Min. Travel Itme" 37.7 min 
AYg. VeJodty" 0.03 fps. Avg. Travel T~" 298.2 min 

Peak storage" 418,030 cf@ 17.71 hrs, Average Depth at Peak Storage" 1.3T 
Bank·Fufl Depth= 3.00', Capacity aISaok-FuH" 732.00 efs 

200.00' x 3.00' deep channe~ 0" 0.070 stvggtshweedy reaches wlpools 
5i:ie Slope Z-value= 20.0" Top Wdth= 320.0(l" 
Length" 1.342.0' Slope" 0.000&" 
lolel Invert" 1,195.00'. OuUel Invert'" 1,194.20' 

i 
! 

Reach 21R: 

Inflow Area=2,764.600 ac 
Avg.Oepth=1.37' 
Max Vel=O.59 fps 

n=0.070 
L=1,342.0' 

8=0,0006 'r 
Capaclty=732.00 cfs 



Existing Conditions -lake Magnor 
Prepared by DAS, CedarCOfpOration 

Typell24-hr lo.YR RalnfaI1=4.10· 

HydtoC@8.00 sJn 001218 02006 fMiroCAO Sol\wafe SobAor>$ LLC 

Pond 1P: 

for 10-YR B...en\ 
547.938 af 

Pag~85 

""""" 
Inflo'ltArea .. 
Inflow = 
Outflow = 
Primary " 

3,626.900 9e, InfloW Depth. 1.81" 
1,653.01c:fs@ 11.~hrs, Volume" 

20.52 ds@ 78.35 hl$, VoIurTIe" 
20.52 ds@ 78.35 hrs, Volume" 

4SO.6U af, Men" 99'10, Lag" 3,984.5 rrin 
4SO,6U al 

Routing by stor·lnd methOd, TIlTI& Span: 0.00-999.00 \"Irs, dt" 0.02 hrs 
Peak Bell" 1,191.13'@78.35\"1rs Surf.Aru.= 17,737,076 sf Storage" 19,695,5$6 tI 

Plug-Flow detention time" 15,000.7 min calculated for4SO.679 al (82% oflllllow) 
Celller·.(lf·Mass del tlme: 14,529.8 m1n (16,344.1-1,814.5) 

v, I~, 

E . U1!; ll~ml; 
". '."'. 

Elevation SOOArea tnc.store Cum.store 
(feel) fsq-ft) (cubic-fee!) feublc-fee\) 

1,190.00 9.474,713 0 0 
1.192.00 9,822,178 19,296.891 19,296,891 
1,194,00 10,173.349 19,996,027 39,292,918 

Elevation 
(fee!2 

1,190.00 
1.195.00 

EJevallorl 
!feeg 

1,190.00 
1,195.00 

'I Primary 

Surf Area Inc.StWB Cum.store 
I~~ (cut>\(;.leeg !eu~feell 

3.912,341 0 0 
5,776.418 24,221,898 24,221,898 

suffArea Inc.store Cumstore 
{~ftl !cut>\(;.le~ (cubic-leeQ 

3.587,635 0 0 
4,214.004 19.504,098 19,504,098 

Invart 0utIe1 Dev..:es 
1,190.00' 90.0- J.20.0' \ong Culvert X 2.00 

CMP, pro.jeding, no headwa1l, Ke= 0.900 
Outlet Invert" 1,189.70' S" 0.0150 'f Cc= 0.900 
n'" 0.025 Corrugated metal 

Primary OutFlow Max=2O.51 cfs@78.35hrs HW'=1,19\.13· (Free Discharge) 
't....l~Culvert (B.9rrel Controls 20.51 cfs@3.71 fps) 

Exlsllng Conditions· lake Magnor 
Prepared by OAS, Cedar COrporation 

Type 11 24-hr 1D-YR RaWaJf=4.10· 

HtaoCAD®8.00 sin 001218 02006 HydroCAO Soltware Solutions LLC 

Inllow AIea" 
tnfloW " 

Pond 4P: 

for 100YR even! 
19.759111 

Page 87 
W2I?QQ6 

o-rtOow , 

178.000ae, tof<mDep\h= I.~· 
44.90 cfs@ 14.77hrs, Volume: 

0.00 cfs@ 0.00 hrs, Volume" 0.000 af. Allen" 100%, lag= 0.0 min 

R()U\~ by stor·k..:! method, T!1"Tle Spall" 0.00-999,00 hrs. dt" 0.02 hrs 
Peak EIeII" 1,195.45'@36.10\"lrs Surf.Area= 1.176,717 51 storage" 800,704 cf 

Pk.9-FIow delenlioo time" (not calculated: !nitial sWage excedes outflow) 
center-or-Mass del. ti"ne= (not calculaled: no oullkm) 

Invert AvaitSlorage Slor8)le Oesgiptloo 

" 1,194.50' 2.819,843 cf Custom Slage Dat_(PrismaUcJjsled below (Recale) 

Elevation 
(leen 

1.194.5G 
\,1115.00 
1,197.00 

~ 
o 
• 
" " " " 

I~ 
~;; 

» 
" " " " " , · · , 

SlIffArea 
(sg·ft) 

2711,331 
1,101,921 
1,432,609 

II\C.Slore 
leubJc.feell 

o 
345,313 

2.534,5U1 

CUm.StOfe 
(cublc-feen 

o 
345,313 

2,879.e43 

Pond4P: 

Inflow Area=178.000 ac 
Peak Elev=1,195.45' 
Slorage=B60,704 cf 

o~ !O 1(10 ,So m'm xo l5e":':' .5o"~'Si.o,.;o 650 l(1o'ISo o!OO m iOQ",m 
llo:o>tl"""") 

existing Conditions -lake Magnor 
Prepared by DAS, Cedar Corporation 

Type If 24-hr 1o.YR Rainfafl=4.10· 

HydroCAOO 8.00 sJn 0012\8 Cl2006 tt&oCAD So/lwafe SoIv5ons LLC 

.~ .w • ., .= ,= 
"'" ::= 
'>" _ ",00 

! '.W> 

! :: 
::: 
~ 

@ 

= 

Pond 1P: 

Inflow Area=3,626.900 ac 
Peak Elev=1.191.13' 

Storage=19,695,556 cf 
90,0" x 20,0' Culvert 

=IA'~~~~~ HiO , .. ,'" 

"0 ." 1«1,50 iOo m JO;,'l5O..:.:,' .so··m 550',;00 550 100 150 a.iO e.5o tOO ~ 
TloIO\b«>.) 

PageM 
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Existing Condllions -lake Magnor 
Prepared by DAS, Cedar COrporation 

Typ$/f 24·hr 1CJ..YR Rainfal/=4.10· 

HydroCAD®8.00 &In 001218 02006 Hya-oCAO SoItHale SoI~()M LLC 

infloW Area = 
_Oow ' 

Pond 5P: Greley Lake 

IOf 10.. YR e...en! 
17.6$5 af 

p.,.as 
61221?ooa 

"",!low , 
PrlrNry = 

96.100 ee, lnfiow ~pIh" 2.21" 
148.03 tfs@ 12.39 hrs, Volume" 

0.00 tls@ 0.00 !Irs, Vo!ome" 
0.00 tfs@ 0.00 hrs, VoIIJme" 

O.OOOal, Alten"IOO%, Lag=O.Ornin 
0,000 al 

RO\IIing by stor-too method, nrne Span" 0.00-999.00 hrs, dt= 0.02 hrs 
Peak Elev: 1,193.14'@2tl.38hrs Surf.Area" 689,471 sf storage" 769.475 cI 

Plugoflow detention time" (001 ca\el.M!ed: ir"IitiaI storaGe excedes outflow) 
Center-ol·Mass de\.llme= (not calculated. no outflow) 

Invert Avan.stw"ge SIOfage Oeserlf)tion 

" 1,192.00' 8,458,361 tf Custom Stage Data (Prismat!c;USted below (Recalc) 

Elevation 
neet) 

1,192.00 
1,194.00 
1,196.00 
1,198.00 
1,200.00 

Device Roullng 

'I Primary 

SOO.Area 
I~ft) 

666,399 
707,054 
748,224 
789,737 

1.301,932 

Inc.St()(e 
(cuble-feet) 

o 
1,373,453 
1,455,278 
1,537,961 
2,091,689 

Cum.st()(e 
leubie-feet) 

o 
1,373,453 
2,828,731 
4,366,692 
6,458,361 

1,199.00' 20.0' long )( 20,0' breadth Broad-Cll!sled Rectangular Weir 
Head (feel) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.80 
Coe!. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

~~=aZ~~~~;'e~a::~i~;Ia~Si~~~lo~;;% (Free Discharge) 



Existing Conditions· Lake Magnor 
Prepared by DAS, Ce<lar Corporation 

Type 1/24·hr 1o.YR RainfaR=4.10· 

HydroCAt»l8,00 sin 001218 Cl2006HydroCAD&lIware~ uc 

Pond 6P: Grefe), Lake 

Inflow Area=96.100 ae 
Peak Elev=1,193.14' 
Storage=769,476 ef 

P*89 

"""'" 

existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

T~ 1124.Jir 10-YR RainfaD=4.10· 

t+tdrcCArn)8,00 sin 001218 C2006 t+tdr4CAO $oftwa(e $oIu!i<>ns llC 

Pond 6P: 

Inflow Area=2,086.500 ac 
Peak Efev=1,200.9S' 
5torage=822,030 cf 

P3ge 91 
6l221i?OO6 

existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Cofporalion 

Type 1/24·hr 10·YR RalnfaD=4.10· 
Page 90 

tlydroCADt> 6.00 sin 001218 02006 HydroCAD Software SoIu!loos llc """"" 
Pond 6P: 

(611 Hint: Submerged 44% of Read110R bottom 

for lG-YR event 
2M.142 af 

2.oa<I.500 ae, Innow Depth '" 1.63' 
118.39 cfs@ 14.26 hl$, Volume" 
10U6 cfs@ 16.03 hl$, VoIume= 
It>a.46 efs@ 16.03 hrs, Volume" 

284.142 af, Allen" 39%, l&g" 106.7 min 
2M.142al 

Routng by stor·lnd metho<l, Tlma Span- 0.00-999.00 M, <11.= 0.02 M 
Pea);; E~'P 1,200.95'@ 16.03 hrs MAre-a" 1,333.011 sf storage" 822,030 c( 

Plvg.Flowdetention Une" 35.3 min cakulaled for 2M.137 af (100% of.,lIow) 
center..of·Mass del Gne= 35.3 min (2,150.7.2,115.4) 

Volume Invert AvaitStoraa<! storaae Desaiplloo 
'1 1,200.00' 5,366,561 c( Custom Stage Data (PrismatitJ..lSled below (Reealc) 

Elevation Surf Area 
Ileef) (sg·ft) 

1,200.00 404,702 
1,201.00 1,335,892 
1,203.00 3,105,372 

"'''''' Routing I~rt 

" """'~ 1,197.1D' 

Inc.store 
(cubie-Ieet) 

o 
895,297 

4,491,264 

Outlet Deylces 

Cum.store 
(cubfo.feef) 

o 
895.297 

5,386.561 

48.0" x 2O.D' long Culvert X 2.00 
CM?, pro}ed'ng, no headwal, Ke= 0.900 
Outlettnvert=1,197.00' S"O.OO$O" CC"0.900 
n" 0.025 COffilgated metal 

n """'~ 1.202.00' :0.0' long x 20.0' breadth Broad-Crested RettangutarWelr 
Head (Ieel) 0_20 0.40 1),60 0.80 1,00 1.20 1.40 1.60 
C<>ef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

trimaIY Outflow Max=108.46 efs@IS.03IlfsfM'=I,200.95'(free[)lsd1.arge) 
1"Culvert (Barrel COntrols 108.46 efs@5.591ps) 
2=Broad-Crested Rectangular Welr( Controls 0.00 ds) 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar CorporatiOn 

Type IIN·hr 1o.YR RafnfaR"4,10' 
Page 92 

Hy<IroCAt»l8.00 sin 001218 e2QOS Hyd-oCAO Soflw'ole Sol..roons LlC -
Inllow Area '" 
I,"," 

""'"'" Prlmary 

Pond 7P: 

121.200 ae, Inflow Depth" 1.46· 
49,79 ds@ 13.561lrs. VOI\Ime= 
13.50ds@ 16.321lrs, VOlume= 
13.50 ds@ t6,321lrs, Vo-Iurre" 

for 1 (). YR event 
14.776 III 
11.619al, Men= 73%, lag" 165.4 min 
11.619al 

Roullrog by Slor·Jnd nwlhod. TIme Span= 0.00-99'9.00 hro, dt= O.02hrs 
Peak EIev= 1,2GO_3O'@16.32hrs Surf Area: 195,715 sf Storage" 368.25-1 of 

PIlIg·FIow delentfon lime= 1,4&6.0 mb1 ta\eu!;lted for 11.618 al (19'110 ofinllow) 
center..of.Mass del time" 1,374.5 mJn (2,3402·965.7) 

Volume Invert Avaa_Storaqa Stor!!<!e Desalptio!l 
., 1,258.00' 505.511 d Custom Stage Data (PrismaU,J,Jsted below (RecaJc) 

1,258.00 
1,260.00 
1,2tlI.OO 

Dev!c& RouIinq 
11 Primary 

'2 Primary 

Su<f.Area 
fso.fI) 

114,081 
195,715 
195,715 

loo.Store 
lcubie-Ieen 

o 
309,796 
195,715 

Cum.stOfl! 
(cubic-feet) 

o 
309,796 
505,511 

lllvert Outlet DeWs 
1.259.00' 24,0" x 20.0' long Culvert CMP, projecting. flO headWaU, Ke" 0.900 

0ut\e1Invertal,258.W S:0.0050" Ct=O.900 
n= 1),025 COffilgate<1 metal 

1,260.00' 20.0' long )( 20.0' breadth Broad-Cresled ReetangularWelr 
Head(leet) 0.20 0040 0_60 O.eo 1.00 1.20 1.40 1.60 
coel. (Engl'sh) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

Primary OIllFlow MaX"I3.49 cis@ 18_32 Ius HW=t,260.3D' (free Discharge) 
t1=culvert (Barre! Contro<s 4.71 ds@3.10fps) 

2=Broad-Cresled Re,Ungu!ar Weir(WeitControis 8.78 cis@I.47fps) 



Existing Conditions - Lake Magnor 
Prepared by OAS, Cedar Corporation 

Type 1124-hr I()'YR RBinfaJf=4.10· 

Hvdr~6.00 shlOOl218 OZOOEi HvdroCADSoftMIe ScMicns llC 

Pond7P: 

Inflow Area=121,200 ac 
Peak Elev=1,260.30· 
Storage=368,254 cf 

Page 93 
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Exisllng Conditions - lake Magnor 
Prepared by DAS, Cedar Corporation 

TyptJ 1124.f!r I()'YR RaJnfall=4.10· 

Hydr~ 8.00 sin 001218 C2006 HydrcCAO Software SoMicns llC 

i 
! 

PondSP: 

Inflow Area=419.40D ac 
Peak Elev=1,257.79' 
Storage=170,366 cf 
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Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Coq>oration 

Type fl24·hr f()'YR RalnfaJJ=4.10· 

IttdroCAO®8.00 sin 0012'8 C2006 Hy!tcCAO SollYms ScMiOl)S LlC 

PondSP: 

fO( 10-YR event 
$4.629 af 

P.94 
ommoo 

1~IIowArea " ,-
0.0,. 
P","" 

419.400&e, InllowDepth= 1.56" 
146.63 cfs@ 13.39 hfs, Volume: 
111.99 tfs@ 14.41 his, Vo/ume= 
111.99efs@ 14.41 hfs, Volume" 

54.629 af, AIIe1l" 24%, lag'" 61.3 min 
54.629 af 

Routhg by StO(.IOO methOd, T"Ime Sparr= 0.00-999.00 h~, dt= om hfs 
Peak. £Ie'F 1,251.7f1'@ 14.41 /Y3 SurfArea= 3&0,993 sf Storage: 170.3&6 c:f 

F'lUg-FJowdetent>xl time" 10.3 min ca!wlated fO( 54.629 af (100'% oflnllow) 
Centef-of.Mass del Iime= 10.31Tif1 (993.2 - 962.9) 

Volume Invert Avail.StOl"age Storage Deserip!iOn 
" 1,251.00' 3,033,942 cf Custom Slags [)ala (PrismalkJ.lsted below (Recale) 

Elevation 
«eeQ 

1,257.00 
1,260.00 
1.261.00 

Device RovtOO 

"""", (sq-ft) 

68,271 
1,174.614 
1,174,614 

1m:.StOlll 
(roble-feeO 

o 
1.864.326 
1,174,614 

CUm.stOlll 
(cublc-fee9 

o 
1.~.328 
3,033,942 

#1 PrimaI)' 1,253.00' 72.0· x 20.0' long Culvert CMP, projecting, no headwaB, Ke= 0,900 
Outlet Invert= 1,252.90' S= 0.0050 'f Cc= 0,900 
n= 0.025 Corrugated metal 

1,260,00' 20.0' long" 20.0' breadth Bro-ad-Crested RectangularWelr 
Head (feel) 0.20 0.40 0.60 0.60 1.00 1.20 1.40 1.60 
coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

t'rimaryOutl'loW Max=111J19efs@ 14.41 h~ HW:l,257.79' TW=1.25S.00' (Ft>;edTWEIe'F 1,255.00) 
t=Cumrt (Barrel COntrols 111.99 efs@6.33fps) 
2=Broad-Cre5ted RectangutarWelr( controls 0.00 cfs) 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar COfporation 

Type//24-hr 1()'YR Rafnlafl=4.10" 

IttdroCAOO 8.00 $h) 00121 a O2OOG HydroCAD Software SoMicns LlC 

Pond 9P: 

[63J Waming; Excffited Reactll2R InI\Qw depth by 0.9O'@31.oahis 

(01" 100YRewnt 
211.2138f 
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Inflow Area = ,,
MOW 
Primary 

1,659.l100 ac, Inflow Depth = 1.51' 
26-5.40 cfs@ 17.71 hfs, Volume" 
61.60efs@ 26.60hrs, Volume" 
61.60 efs@ 26.60 h~, Volume" 

211.213 at, Atten= 77%, lag= 533.6 min 
211213 a( 

Routing by Stor-too method, nne Span" 0.00.999.00 hIS, dt= 0,()2 his 
Peak £Ie'F 1,21024'@26.60his SulfArea" 3,505,581 sf SWage" 5.~,$()3 cf 

Plug-Fiow detention time: 1,116.3 min calculated for 211.208 sf (100% of inflow) 
Center,of.Mas.s det. time" 1,1162 min (2,408.7· 1,292.5) 

Volume tnvert Avai!.StOfa.qe StOl"!lQe Dt!striplion 
., 1,208.00' 16,0a3,958 cf Custom Sta~ Oata [PrismaUt;Usted belwt (Recale) 

Elevation SulfArea 
(feel) (sq.ftl 

1.208.00 1,411.294 
1,210.00 3,455,564 
1,2:12.00 3,830.75$ 
1,213,00 3,830,75$ 

0._ Routing Invert 

" Prlmary 1,206,00' 

" Primary 1,212.00' 

lne.stOlll 
(cuble-feel) 

o 
4,666,858 
7,336,332 
3,830,768 

Cum.store 
(roble-fee\) 

o 
4,866,858 

12,203,190 
18,0a3,958 

48.0~ x 26.0' long Culvert CMP, projectlog, no headwall, Ke" 0,900 
Outlet Inwft" 1,205.90' S" 0.0040 'f Cc;= 0.900 
n" 0.025 Com;galed metal 
20.0' long )( 20,0' breadth Bro-ad-Cresled ReclangularWefr 
Head (feel) 0.20 0.40 0.60 o.ao 1.00 1.20 1.40 1.60 
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

t'rimil)' OutFlow Max=61.60 cfs@26.60hrsHW=I,210.24'TW=I,207.00'(AxedTWEIe'Fl,207.00') 
I=Culvert (BarreIContro!s 61.60 cfs@5.76fps) 
2=BrOi1d-Crested Rectangular Welt( COntrols 0.00 cfs) 



Existing Conditions - Lake Magnor 
Prepared by DAS, Cedar CoIporation 

Type II 24-hr 10-YR RainfaJl=4.10· 

HydroCAOO &.00 §In 001218 02006 ttvdroCAD So~e Solutions LLC 

I 
! 

Pond9P: 

Inflow Area=1,659,800 ac 
Peak Elev=1,210.24' 

Storage=5,685,803 cf 
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Existing Conditions - Lake Magnor 
Prepared by OAS, CedarCotporation 

Type II 24·hr 10-YR RainfaU"4.10· 

fudroCAD¢I 8.00 sin 001218 02006 HydroCAO Soltware Solutions lLC 

I 
; 

Pond 10P: 

Inflow Area=646.300 ac 
Peak Elev=1,227,48' 
Storage=215,173 cf 

Pagesg 
emil", 

Exlsllng Conditions" Lake Magnor 
Prepared by DAS, Cedar Corporation 

Typo II 24·hr 10-YR RainfaJl=4.10· 

tteoCAl>®8.00 &In 001218 02006 Hy<roCAQ Softwale Sduti<>ns LLC 

Pond 10P: 

foc 100YR event 
77.981 af 

P~98 

6I22!'2006 

InfloW Area = 

'""""'" Primary 

~.300 ac, lnHow Depth" US· 
126.01 cis@ 14.60 his, Volume" 
123.S5cis@ IS.38hls, Volume= 
123.S5cfs@ IS.38 his, Volume= 

77.702 af, Men= 2%, lag= 4S.41!in 
77.702 af 

ROIofug by Stor·lnd method, Time Span= 0.00-999,00 his. at= 0.02 tIrs 
Pull EIe-P 1.227.48'"@ 15.38 his SuffArea= 74,Ml sf st~= 215,173 ef 

Plug-F»;idelentlon time'" 106.2 rrW1 eak>Jla1ed fo( 77.100 af (100% oflnlml) 
center·of·Mass det.llI"M= 26.81!in (1,261.9 -1,241.0) 

Volume Invert Ava1I.st2!AAe stO@geDesC!ip!lon 
., 1,223.00' 59&,246 ef Custom Stage Data (PrI$matlcJ..isled be\Qw (Re«l!e) 

Elevation 
(fuQ 

1,223.00 
1,228.00 
1.230.00 
1.231.00 

Dew Routing 

21,2\15 
81,139 

12$.511 
129,511 

lne.Store 
(eu~fUl) 

o 
256.Ga5 
210.6SO 
129,511 

Invert OIJI1et Devices 

Cum.st~ 
(cuble-feel) 

o 
256.oa.s 
466,73-5 
59&,246 

., Primary 1,222.50' 72.0~ x 20.0' long Culvert CMP, projecting, no heM.oiall, Ke= 0.900 
Outlet Invert= 1,222.30' S" 0.0100" CV= 0.900 
n= 0.025 COffiIgated metal 

.2 Primal)' 1,230.00' 20.0' long x 20.0' breadth Broad-Crested RectanguJ.arWelr 
~ad (feel) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
coef. (English) 2.68 2.70 2.70 2.64 2.&3 2.64 2.64 2.63 

Primary Outflow Max= 123.55 as@ 15.38 hrs HW:I,227.48' TW=I,223.5O' (Fb:ed lWEJev= 1,223.50') 

t 1=cutvert (Barrel Controls 123.!05 tfs@6.68fps) 
2=Broad-Crested RectangularWelr( Controls 0.00 tfs) 

Existing Condillons • Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type fl24-hr 10-YR RainfaJf=4.10· 

!tidroCAD®8.oo sin 001218 02006 HvdroCAD Soltwa<e SoIuIions LLC 

Pond 11P: 

161J Hint Submerged 51% of Reach laR bottom 

for IO-YR event 
175.131 af 

Page 100 
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Inflcrw Area" 

'"""'Prlmal)' 

1,407,500 ae, lollow Depth = 1.49" 
311.67cfs@ 14.54hrs, VlJIume= 
263.37 cfs@ 15.68 Ius. Volume" 
263.31 efs@ 15.68 Ius, Volume= 

166.544 al. Men= 17%, Lag: 68.3 min 
166.544 af 

Routing by stor·!nc! method, ,me Span= 0.OG-9sg.00 hrs, III: om hrs 
Peak EIev= 1,210.67'@15.&&hrs SurtArea= 506,197 sl Storage" 1,122,M1 tf 

PIog-Flow detentJon time" 168.2 min calcula1ed lor 166.544 al (95% of infloW) 
ten1er-of·Mass de!. t;me= 56.4 min (1,229,8 -1,173.4) 

Yolume Invert AvallStorage 6tor!>Qe Description 
.\ 1,207.00' 2,933,112 cf Custom Stage Data (PrismallcJ...lsted below (Recak:) 

EleVilllon SIIff.Area 
(feeO tsq.ft) 

1,207.00 3-4,962 
1,210.00 491,135 
1,2\4.00 581,178 

"'''''' Rooting Invert 

" Primal)' 1,207.10' 

" Primal)' 1.214.00' 

lne.store 
(cuble-feeQ 

o 
189,146 

2,144.626 

Outlet Oeyjces 

Cum.Store 
(cuble-feell 

o 
189,146 

2,933,772 

72.0~ x 25.0'\ong Cumrt X 4.00 
CMP, projecting, no headWall, Ke'" 0.900 
Outletlnwrt" 1,207.00' 6= 0.1»40" CC= 0.900 
n= 0.025 Corrugated metal 
20.0' long x 20.0' breadth Broad-Cre$ted Rectangular Weir 
Head{feel) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
Coer. (Engrosh) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

Primary OutFlow Max=263.3& cfs@ 15.68 hrs HW:I.210.67' TW:l,209.00' (Ft:<ed"PN Elev: 1,209.00') 

t 1=culvert (Sarrel Contfols 2&3.3& cis@5.40fps) 
2=Broad-Crested ReetaogularWelr( Controls 0.00 cfs) 



Exlsllng Conditions· Lake Magnor 
Prepared by DAS, CedarCOrporatlon 

Type II 24-hr 10-YR Rafnfa1l=4.10· 

HydroCADtl8.oo sJn 001218 02006 HydroCAO SOft .... ate SQIuWns LLC 

Pond 11P: 

Innow Area=1,407,500 ae 
Peak Elev=1,210.67' 

Storage=1,122,807 ef 

P<i{la 101 
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Exlsllng Condillons • Lake Magnor 
Prepared by OAS. Cedar Corporation 

Type II 24·hr 10-YR RainfaO"4.10· 

Hy<!roCADtl8.oo sJn 001218 02006 HtdroCAD Sol\w3(e Solutions LLC 

~ "'M'" 
~ 
~ 
~ 
~ 

~ 

~ 
,~ 

'" 
~5 
l~ 
'" m ,. ,. 
'" ,. 
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• 

Pond 17P: Marsh Lake 

Inflow Area=176.300 ac 
Peak Elev=1,193.08' 

5torage=1,568,258 cf 

..•• ~**~~~~- ••• ~.---. T_p.::.z'j 

Page 103 
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Existing Conditions· Lake Magnor 
Prepared by DAS. Cedar Corporati<m 

Type II 24·hr 10-YR RainfaJj:4.10· 

HydroC~ 8.00 sin 001218 02¢OO HydroCAO SOrtwwe SoIu€ons llC 

Pond 17P: Marsh Lake 

fof I().YRewnt 
3S.113 al 

Paoe 102 

"""'" 
178.300 ae, Inflow Depth = 2.-4&' 
«H8ets@ 12.16hfs, VoIume= 

1.34 ets@ 24.48 fits, Volume" 
1.34 ets@ 2 ..... 8 fits, VoIume= 

1.168- aI, Allen: l00V" lag= 719.3 min 
1.168- af 

ROIAing by Slor·lnd method, Trne Span" 0.00.999.00 fits, cIt= 0.02 IllS 
Peak EIev=-I,193.G8'@24.48hlS SIIIf.Area" 543,842 sf SlOfSQe= 1.568,258 d 

Plug-Flowdetenlion lime= 1,4tl.7 min eaku'.aled for 1.1&a al (3% oflofloW) 
center·of·Mus del t.me= 1,234.8 min (2,066.0· tll.2) 

Volume Inwll AvaiStoraqe Sloraga ~scrlption 
#1 1,190.00' 3.205,992 cf Custom Stage Data IPrislMtie;t.isted below (Recalc) 

Elevation 
(feeQ 

1,190.00 
1,194.00 
1,196.00 

Device Routing 

Surf.Area 
<sg-ft) 

473,-448 
564,774 
564,774 

.. st~ 
(cu~feeQ 

o 
2,076,444 
1,129,548 

1nyell Outlet Oe>kes 

CtJm.StOftl 
(cubic-feeP 

o 
2,076,444 
3,205.992 

#1 PIima'Y 1,193.00' 20,0' loog x 2'0,0' breadth Broad-Cresled ReeiangularWe1r 
Head (feel) 0.20 0.40 0.60 O.W 1.00 1.20 1.40 1.60 
COer. (English) 2.&a 2.70 2.70 2.&4 2.63 2.&4 2.&4 2.63 

L~~:;~~~te~a::~~g~~~~~~ '6~/,:}~9~.:'dr::~.~c::)rge) 

Exlsllng Conditions· Lake Magnor 
Prepared by OAS, Cedar Corporation 

Type II 24·hr 10-YR Rainfa0;4,10' 

Hxd"oCAD®8.00 $hi 001218 02006 HydroCAD So~e SoMions llC 

Pond EXIT: 

fol" 100YR e~nt 
4W.638 af 

Page 104 
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Inflow Area = '0_ 
PIima'Y 

3,626.900 ae, Inflow Depth" 1.49' 
20.52 cfs@ 78.35 hIS, VoIume= 
20.52 ets@ 78.35 hIS, Volume" 450.6-&8 ar, Men'" 0%, Lag" 0.0 min 

Routing by Slor·lnd method, Time Sp<lIl~ 0.00-999.00 hrs, dt" 0.02 hIS 

! 
! 

Pond EXIT: 

Inflow Area=3,626.900 ac 



Existing Conditions -lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr 1()()"YR RaJnfalJ=5.80· 
Page 105 

Hy<iyCAD!>&OCI sJn 001218 C2006HydroCAD Sol!ware Solutior>s LLC """'" Tme spa!I=o.oo-m.oo I\rs, dt=O.02 hrs, 49951 polnts 
RUl\{lffby SCS TR-20 method, UH=SCS 

Reach routiIlg by 5lor·lndHrans method • Pond roufrog by 51~.'nd method 

Subcalehmenl A: RuooIfNu~25{).(00 II<;: RunoIfDeplh=2.5G' 
Flowl~..J.259' Slope..Q.OOSO" Te=12Umin CN~ Runoff=I9S.91els 53.3&38f 

Subealchmenl A1: Lake Magno! Runoll Alea"217.SOO ae RunoIlDep#l=S.U' 
FJawLeog!h=-4.42S' Tc=-4.1 min ctta99 RI.i19ff=I,905.OGcls 102-959af 

Subealtlvnenl B: RunoIfAlea=~.300 ae RunoIlOeplF3.W 

Subealehment C: 

SubcalchmenlD: 

Subulchmenl E: 

Subca!chmenl F: 

FlowLengt'l=3,72T SIo",,=o.oIOO 'f Te=93.9 min CN=19 Runeff=402.46 cis 87.627 at 

Ruooff Nea=43.1 00 ae RI.i19I1" Dep!h:S.U' 
Flow leng!h~2,070' T .... 2.1 min CN=99 RunoIl=392.11 cls 20.403 at 

RuooffAl"u=SI.OOOa<:: fh.noIfDepltl:3.60' 
Flow Leng!h-l, 186' Slope-tl.OOSI 'f Te41.8m1n CN~82 Runoff=I22.40cls 16.185al 

RunoIfArea~176.300ae Ruooff~.OI' 

Flow Length"l ,4850' Sk>pe~0.0280 'f Te-22.9 min CN.3( Runo1l=719.03 tis U.909 at 

RunoffAlea~178.000 ae RuooffDeplh=2.56' 
Flow Leng!h:.4,114' 5!ope~.0051 'f Tc~210.9 rrln CN~69 Runo~1.03efs 31.93-4 al 

RuoofIArea=124.900 ae Ruooll Deplh"3.91' 
Fk:IwLengt'l=5.559' SIope~.OO22 'f T .... 242.6 min eN:8) Runoll=$9.28 eli 40.656 at 

SubcalehmenlG; RuooffAlu=37S.200ao RunoIfDeptl=3.SO· 
RowLeoglh=8.&22' SIope..Q.OOlO 'f T .... 3-41.5 min CN=79 Runoff=I84.55 cls IOH83 af 

Subcalehment H: Runoff Alu"96.100 ae RunoffDep!h:3.70' 
FlowL~m2,080' Slope~.o160" Tc~41.2m1n CN~81 Ruooff=248.90cfs 29.846al 

Subcaldllnent I: RuoolIAlea=lll.500 ae Runoff Deplh=3.aO' 
FlowLeng'iF2,3S1' SIope=0.013O 'f Tc=~2.3 min CN=B2 Runolf=25I,:1-4 ds 35.:1-41 at 

5ubcatchment J; Runoff Alea~315.200 II<;: RunoIfDeJI!h:3.~0-
flow length~5.2&a' SI~=0.0053 'f Tc,,175.9 min CN"78 RunoIf=253.63 cis &USI af 

Subcatehmenl K: Runo!fAlea~252_3oo at Runoff~=3.60' 
Flow Lenglh=4,154' Slope=O.OO96 'I Te=101.3 m1n CN=SO Runolf-32&.86 m 75.717 al 

Subcatthment L: RonoffArea=15UOO ao RunoIl"Deplh~2.21' 
FIowleng!tl"3,591' SIope~O.0200 'f Tc~95.2 rn'n CN><65 RUI1off=12 •. 95 cis 29.132 ar 

Subeatchment M; RUM!!" Atea=469.100 ae Runoff [}epIIP3.2I' 
FlowLeng.tJ:6,454' Slope:O.OI20 'f Te=145.5 min CN=76 Runoffz410.11 ds 125.41481 

Existing Conditions ,lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr 1()()'YR Rainfal1=5.W· 
Page 107 
omnooo HydroCAOO 8.00 sin 001218 02006 HydroCAD Sollwate SokMns LlC 

Pond7P: 

Pond 8P: 

Pond 9P: 

Pond lOP: 

Pond l1p: 

Pond I7P; Marsh Lake 

Pond EXIT: 

PuJ<Elev=I,260.91' St()f3116=4e.a,301 ef In!0'>'<-=%_07 cls 27.65-S al 
OutlIow:S4.97 cis 24.501 al 

Peak Eler-I,253.93' Storage~82t1,415 ef In'0W"211.13 cls 100.035 af 
OutlIOYP151.91 tfs 100.035af 

Peak EI..",I,211.96' S!orag-e~12,os.s,579 d 11110.".=523.30 m 393.048 al 
OutIow:94-33 d. 393.04881 

PeakEWr-'I,229.83· StOfa!}e= •• 4,80ScI 1Il~229.31 cis 141.062al 
0utlI0'Ir-'21S.70 cis 146.783 af 

Peak Elev=1,212.36' StOfag-e=2,OI0,905 ef lnl~3.02 tis 325.918 al 
OutIow:511.06 cis 3 t7 .332 af 

PukEl....,..I.193.63' stOlag-e"'I,869,893ef 1n~""119.03cls 53.9()9al 
0utlI0Y>-=27.02 tis 23.944 af 

lnfow:45.l4els 841.259al 
PrlmaIy--45.14m &41.259al 

Tolal Runolf Area IS 3,899.300 ac RunoffVolu~" 1,085.940 af Average Runoff Deplh = 3.35~ 
93.32% Perviou$ Area'" 3,631.700 ae 6.6&% Imparviou$ Area" 260.600 ae 

Existing Conditions ,lake Magnor Type II 24-hr 1()()'YR RainfaD=5.80· 
Prepared by DAS, Ce<lar Corporation Page 100 
Hys!roCAD!l&.OO sin 001218 02006HydroCADSolmare~UC 6!?2J2OQ§ 

Subealehment N: Runo!f Aluool33.700 ae Runoft'Deplh=221' 
A"", Leng1h=S,467' SkopemO.0I72 'f Tc=143.6 min CN:S5 Runoll=77.40 efs 24.539 al 

Subcatchment 0: Runoff Al"ea=I0-5.700 ae RunoIiDepltl:2.5G' 
FlowLeng1h=3,627' Slope..Q.0193 'f Te=81.9 min CN..a9 RunoIl=I0-5.5-3 ds 22-526 af 

$ubcalchment P: RuM!f Ale.a~121200 II<;: RunoffDepth-2.74' 
Flow l~3,4S2'" stope..Q.0075 'I Te-12M min CN"71 Runoff=98.07 cb 27.653 af 

Subcalchment Q: Runoff Aru=176.800 ac RunoIJDepltl:3.40' 
FJawLeng!h=4,105' SIope=O.OIOO'f Tc<o104.61rin CN=78 funoIfm211.00cls SO.l35al 

Subutehmenl R: Rurwff Al"u=242.600 ae Runo1iDepIh=2Ar 

Ruch 8R: 

Reach lOR: 

Reach 12R: 

Reach 13R: 

Rueh UR: 

Reach 15R: 

Reach 16R: 

Reach 21R: 

Pond lP: 

Pond4P: 

F\OWLengIh=5,662'" Slope=0.OO78'1 Teo-208.5min CN=S8 Ruoo1f=119.42tls 49.9OOaf 

Avg.Deplh~12S' MuVet=O_~fps ln~0W"'140.89t1s SI7.770af 
I\'"O.OSO L=5,61S.0' S=O.OOO4" Capacity=022.17cb 0ut!0W"131.00cls SI1.788al 

Avg. Deplh~0.45' MuVel=1.0! fps 1n~0'Ir-'9U3 tis 39).048 af 
n~.05O L"2,SID.O' 5~.0034 'f Capa~2,299.12 efs 0vlf<rN=94.29 cis 393.048 af 

Avg.Deplh=I.6-4' MaxVeI-"l.20fps InIOW"'S17.06cb 317.332al 
n~.05O L_3,53S.0' 5=0.0008" Capadty=1,117.13cfs 0vtll0W"'-482.49efs 317.331 al 

Avg. 0epijI=1.26' Max VeI=2.19 fp$ Infuwo58921 cis 2905.786 af 
n~.05O l"I,570.0' S~0.0G43" Capae1ly>o2,5a4.96 cis Ou&w=535.SS efs 296.186 al 

Avg. Dep!h:O.70' Mal VeI=1.49 fps 1II~21S.10 tfs 146.783 ef 
nr O.050 L=2,200.0' S~.0G43 'f Capadty=2.5G7.45 cis Outtow:21U8 tis 148.783 at 

AV9. Depth~.26' MaxVel>ol.01 fp$ IIIIwr-S4.91 ef!l 2 •. 501 al 
n=O.05O L"I,I22.O' S=o.0070" CapWtyo3,29S.84 cis 0utI!0'Ir-'S3.53 ds 24.501 af 

Avg. Deptl=O.8-4' Max VeI"I.19 fps InkrN"157.91 m 100.035 al 
n=O.05O LooI,stO.O' S"0.003O" Capadty--2,16&.87cls 0utf0vr-157.61cls 100.035af 

Avg. 0epIh=1.85' MuVeI=0.71 fps InJow-.313.2gels 667.907al 
n=0.070 L,.I,:I-42.0' S=O.OOO6" Capatity=732.oo cis OutIiow:310.02 tis 667.907 al 

Peat E1er-1,191.73' Slofage=3O,309,8$4 cl 1n!0'Ir-'2.3752S eli 9R424 af 
9O.0'l20.O'CuNert 0ut!!0W"4S.14m M125hl 

Peak Elw=1, 196.10' storage=I,652,395 ef In!ow:91.03 tis 37.93-4 af 
CkMow=O.OO cis 0.000 af 

Pond 5P: Gratey lake PeakElw:1.193.SS' S"\orage=I,291,380tf 1II!0W"'248.90cls 29.M6af 
0utI0v.=0.00 cis 0.000 al 

Pond 6P; Peak E1ev=1,201.72'" 51013ge=2,125,533 ef lII!ovr-313.22 cfs 517.770 al 
Outtow:t40.89 ds 517.770 af 

Existing Conditions - Lake Magnor Type II 24·hr 100-YR RalnfalJ=5.W' 
Prapare<! by DAS, Cedar COfPOI"ation Page 108 
HydroCAOO 8.00 sin 001218 C2006 HWoCAD Software SoMions LLC 6!2mpQ§ 

Subcatchment A: 

RUf\?ff 195.91 efs@ 13.55 hIS, VolurlR:= 53.363 a( Depth= 256' 

Runoffby ses TR-20 method, UH=SCS, TIme Span= 0.00-999.00 hrs, Ill: OM hrs 
Type 1124-hr lOO-YR Ralnla~=5.eo' 

Area (aC) CN Description 
250.400 69 
2SOAoo 

To 
(min) 

120.9 

Length 
!fee!! 

~ ,. 
'" ,. 
'" '" _m 'm 

j;: 

. 
" • 
" 

PefVioosArea 

."," 
IMll 

0."" 

Velocity 
IlVsec) 

0.-45 

Capacity DescOpUon 
(ds) 

LaglCN Method, 

Subcalchment A: 

Type II 24-hr 100-YR 
Ralnfall=5,80" 

Runoff Area=250.400 ac 
RunoffVolume=53,363 af 

Runoff Depth=2.5S" 
Flow Length=3,259' 

Slope=O,0086 'r 
Tc=120,9 min 

CN=69 

" "IQj~~~~~ ............ ~ .. ~ .............. ~~ 
0:: ~ ,/0 roo m m;OO 350..;0 oW 500 560 &:0 000:1 1'" 100 ~ 1-00 001> 050 

Tln>o ~"""'l 



Existing Conditions· Lake Magnor 
PrepaIed by DAS, Cedar Corporallon 

Type 1124-11r tOO-YR Ralnfatl;S.SO· 

HydroCAD®8.oo sin 001218 C2OO6 HydroCAD 5()!Iwar~ 5()Il,rl;ons ttC 

SUbcatchmentA1: Lake Magnor 

Runoff '" 1,906.O&cfs@ 11.94hrs. Volume" loa59 af, Depth" 5.6-8' 

Runoffby SCS TR·20 method, UH=SCS, Tvne. Sj:>an~ 0.00-999.00 hl'$, lit" 0.02 hrs 
Type n 24-hr lOO-YR Rainfall=5.W 

Area rac) CN Deserip\!on 
217.500 99 lAKE. MAGNOR 
217.500 lmpeM0u5 Area 

Tc length Slope V~!ocI!y Capaoly Desalp!ion 
(mfn) (feel) (ft/ft) WsW rets> 

! 
! 

4.1 4.425 17.94 lake or Reservoir, 
lMan Depl/l-= 10.00' 

SubcalchmentA1: Lake Magnor 

Type II 24·hr 100·YR 
Ralnfall=5,SO" 

RUnoff Area=217,SOO ae 
RunoffVotume=102,959 af 

Runoff Depth=S.68" 
Flow Length=4,42S' 

Tc=4,1 min 
CN=99 

Page 109 
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Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr 100-YR Ralnfal1=5.80· 

Hy<tpCAD®8.00 sin 001218 02006 HydroCAD Scllware SoMions LtC 

Subcalchment B1: Barbo Lake 

R~' 392.11 efs@ 11.93 hrs. Vo\I.Jme" 20.403 ai, Deptt!" 5_6-8' 

Runoff by SCS TR·2O method, UH"SCS, Tme Spall" o.oo-m.oo hrs, d\= 0.02 hfs 
Type II 24·h! 1oo-.yR Rainlat=5.eo· 

Area (ac) CN Desgi@on 
43.100 99 BARBO LAKE 
43.100 ImpelViotJs Area 

" (min) 

2.7 

,. --1" ,-.-,-'. 'OO 

'" '. ~ • 

length 
(Ieell 
2.070 

S.,. 
(M\) 

Ve!oeity 
(ftJsec) 

12.69 

Capatity De-w\ption 
refs) 

Lake or Reservoir, 
Mean Depth" S.OO' 

Subcalchmenl B1: Barbo lake 

Type II 24·hr 100·YR 
RainfaU=S.SO" 

Runoff Area=43.100 ac 
RunoffVolume=20.403 at 

Runoff Depth=5.6S" 
Flow Length=2,070' 

Tc=2.7 min 
CN=99 

Page 111 
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Existing Conditions. Lake Magnor 
Prepared by DAS, cedar Cof?oration 

Type 1/ 24-hr 100-YR RalnfaJr-S.SO· 

t+tdr~8.00 stnOOl218 02006¥GCA05()1lwareS9!ulionstLC 

Subcatchment B: 

R~' 402.46 efs@ 13.05~, VoIume= 87.621 af, Depth= 3.50" 

Runoff b)' SCS TR·2O method, UH=SCS. Tme Span:O.QO-m.oo In. Iit= 0.02 hI'$ 
Type n 24-hf lQG.YR Rainlat=5.W 

Area (ae) CN Desqi@!! 
300.300 79 

Tc teflglh 
(mln) (feel) 

93.9 3,127 

i~ 
~ 

m 
w ,. 
m 
,~ 

r= !~ 
'" ,. ,. 
,~ 

,~ 

s.,. 
rfllft) 

0.0100 0." LagICN Method, 

Subcatchment B: 

Type II 24·hr 100·YR 
RalntaU=5.80" 

Runoff Area=300.300 ac 
Runoff Volume=87 .627 at 

Runoff Depth=3.60" 
Flow Length=3,727' 

Slope=0,0100 or 
Tc=93.9 min 

CN=79 
" • • 
" • • _.----------------~!I ....... 'l 
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Existing Condlllons • Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24·hr 1QO-.YR Rainfall"S.80' 

HydroC~ 8.00 sin 001:218 c 2906Hy4roCAD Software S9Mions LtC 

Subcatchment C: 

122AO efs@ 12.47 hI'$. Volume: 16.165 ai, Depli1= 3.&1' 

Ruooffby SCS TR·20 method, VH=scs, Tme Span= 0.00.999.00 hrs, 111" 0.02 hrs 
Type 1l24-hf l00-YR Rainfa!t=-S.W 

Area lac) CN Descr!ption 
51.000 82 
51.000 PeMousArea 

To 
(min) 

47.8 

length 
(feen 
1.1B1l 

,~ -,. ,. 
~ 

! to 

" I • 
• 
• 
» 
~ 

" 

S",," 
(l1li1) 

0.0051 

Velocity 
INset) 

0.41 

Ca~ DesWptJon 
ftfsl 

lag/CN Melhod, 

Subcatchmenl C: 

Type n 24·hr 100· YR 
Ralnfall=5.S0" 

Runoff Area=51.000 ae 
RunoffVolume=16.165 at 

Runoff Depth=3.80" 
Flow Length=1,186' 

Slope=0.OO51'r 
Tc=47.8 min 

CN=82 

Page 112 
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Existing CondlUons "Lake Magnor 
Prepare(! by DAS, Cedar Corporation 

Type II 24·hr 100·YR Rainfal1=5.80' 

HydroCA!)!)8.oo sin 001218 C2OC>S HydroCAD &:>ltware Solutions llC 

Subcalchment D: 

Runoff 719.03cfs@ 12.15111'5, Vl)\ume" sa.909 ai, ~pth= 4.01" 

RuMff by SCS TR·20 methOd, UH=SCS, Trme Span" o.oo.m.oo 1Irs, dt" 0.02 hrs 
Type 1I24-hr lQO-YR RainlalF5.SO" 

Area (ae) CN De.scrlption 
176.300 84 
176.300 Per.iOuS Am 

Te lengl/l 
(min) (fee!) 
22.9 1.485 

~ 

:;~ ... 
~ 

~ 

~ 

= 
,~ 

I: 
m 
m 

= ," ,. 
" 

1.01 

Capad!y Peserip!ion 
(efs) 

La![IICN Method, 

Subcatchment D: 

Type II 24·hr 100-YR 
Rainfall=5,80" 

Runoff Area=176,300 ac 
RunoffVolume=58,909 af 

Runoff Depth=4,01" 
Flow length=1.485' 

SIope=O.0280'r 
Tc=22,9 mIn 

CN=84 

... -------.-.. ~ ... ~ .. T>:M «"....,) 
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Existing Conditions· Lake Magnor 
Prepared. by DAS, Cedar Corporation 

Type II 24·hr 100-YR RalnfaY=5.80' 

Hyo:k-oCAD® 8 00 sin 001218 C~ Hyo:k-oCAO Soltware Sokmons LLC 

Subcalchment F: 

Ru!'loff 89.28 ds@ 14.84 1115. Volume= 40.656 ai, Depth= 3_91' 

Runoffby SCS TR·2Q method, UH=SCS, Ttme span= o.oo-m.oo hrs, dt= 0.02 hrs 
Type II 24·ht 10o-YR Ralnfall:=5.8O" 

Area Cae) CN DescripUon 
124.900 83 
12.4.900 PeMolisArea 

242.6 

l.""" (fee\) 
5,559 

~ 
" " " " " . ,. 

i: 
• , 
" ~ 
" " " .. 

S"," 
(1\IfI) 

0.0022 0." 

Capadty Description 
Cefs) 

Lag/CN Method, 

Subcatchment F: 

Type II 24·hr 100-YR 
Ralnfall=5.80" 

Runoff Area=124,900 ac 
Runoff Volume=40,656 af 

Runoff Depth=3,91" 
Flow length=5,559' 

Slope=O,0022 " 
Tc=242,6 min 

CN=83 

.. --=----~---------r-~.) 
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Existing Conditions - Lake Magnor 
Prepared by DA.$, cedar corporation 

Type 1/ 24·hr tOO-YR RainfaD>=5.tW" 

HydroCAO®&.OO sin oo12t6 02006 liyd'oCAQ Software S9\u!i(>M LLC 

Subcalchmenl E: 

91.03 efs@ 14.7& hrs, Volume" 37.93-4 af, Otpth" 2_56' 

Fh.llwffby SCS TR-20melllod, UH=SCS, Tiffie Span" 0.00-999.00 hrs, dt'" 0.02 hrs 
Type It 24-ht l00.YR Rainfa!:=5.80' 

Area fas) CN ~;ajptlW 
178.000 69 
176.000 PervioUs Area 

To 
(mIn) 

210.9 

" " " - " !. • 
! ~ 

" , 
" 
" " 
" , 

length 
{leeO 
4,714 

S"," 
(1Vft) 

0.0051 0.31 Lagf(:N~thod, 

Subcatchment E: 

Type II 24·hr 100-YR 
Ralnfall=5,80" 

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

Runoff Depth=2,56" 
Flow length=4,714' 

SIope=O.0051 'r 
Tc=210,9 min 

CN=69 

....... ~.~ ....... -~ .. .,..,."""".j 
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Exlsling Conditions. Lake Magnor 
Prepared by DAS, cedar Corporation 

Type II 24·hr tOO-YR RalnfarP5.80' 

Hy<!roCAD® 8.00 sin 001218 C2000 f!y<:hCAD Software SoIu!lons LlC 

Subcalchmenl G: 

Runoff 184.SScfs@ 16.32hrs, Volume" 109.463 aI, Depth" 3.50' 

Runoff by SCS TR·20 me1hod, UH=SCS, T1me Span: o.oo-m.oo hrs,!It" 0.02 hrs 
Type 11 24·t\r lQO-YR Ralnfa'l=5.80· 

Area (ae) CN ~scrlption 

375.200 79 
375.200 Pe/ViOUS Area 

To 
(min) 

3-41.5 
"""" (feet) 

6,822 
""" (MI) 

0.0030 0.43 

Capaeily De.scripUon 
(ds) 

LagleN Method, 

Subcatchment G: 

Type II 24·hr 100·YR 
Ralnfall=5,80" 

Runoff Area=375,200 ac 
RunoffVolume=109.483 af 

RUnoff Depth"'3,50" 
Flow Length=8,822' 

Slope=O.0030 " 
Tc=341.5 mIn 

CN"'79 

Page 116 

"""'" 



I 
Type II 24·hr 1QO.YR RainfaIP5.60' Existing Conditions -lake Magnor Existing Conditions • lake Magnor Type II 24+hr 100-YR RainfaN=S.80· 

Prepared by DAS, Cedll1 C«poralion Page 117 Prepared by DAS, Cedar Corporation Page 118 
HydroCAOO 8.00 sin 001 218 C 2005 HydroCAO Soltwaie ScMOO$ LtC 6!WOOO HydroCAD®8.CO lin 001218 02006 HydroCAO Soltwafe $QMions LtC 0!W2QQ§ 

I 
Subcatchment H: Subcatchment I: 

Runoff . 248,90efs@ 12.381Ys, Volume" 29.6«1 ai, Depth: 3.70" """" . 251.34 cfs@ 12.SOhrs, VokHne= 35.341 aI, Depth" 3.80" 

RU(loffby sC$ TR·20 method, UH=SCS, TIffie- Span: o.oo-m.oo 1Ys, lit" 0.02 his Runclfby SCS TR·20 method, UH"SCS. Tune Span: 0.00-999.00 his, Iit= 0.02 hfs 
Type 1124-hr I()()..YR Ralnfal=5.8O" Type 11 24-hrlQO-YR RainJalFS.W 

I ~!ael eN .,.""""'" Area {acl eN -96.100 " 111.500 " 00.100 Per.ious Area '1,,500 PeMousArea 

" " ..... S"," V""", CapaQt)' "'- T' " ..... .... V._ Capacity -join} [[ee!} ~! !!!lsec! ,ds! {min} {feel} {MIl {lIfsee} jets} 

I 
'12 2.~O 0.01&0 0." L.agICN rMthod, 52.3 2,381 MIlO 0.76 LagICN Method, 

Subcatchment H: Subcalchment I: 

~ 
10 ......... ::;,Q. IQJ>.roII 

I 
,. Type II 24-hr 100·YR ,. Type II 24·hr 100·YR 

= Ralnfall=5.80" = Ralnfall=5.80" 
~ Runoff Area=96.100 ae 

, 
~ Runoff Area=111.500 ae 

'" Runoff Volume=29.646 af ," Runoff Volume=3S.341 af 
i'· Runoff Depth=3.70" i 1ro- Runoff Depth=3.80" 

I I'" Flow Length=2,080' 1"140 
Flow Length=2,381' 

,~ 

Slope=O.0180 'f 
. ," 

Slope=O.0130'r 
'" ,ro 

" 
Tc=41.2 min • Tc=52.3 min 

· CN=81 " CN=82 

I 
• · " " • .. ~.--... ~ ... -... • " , . .. -.. ~ .... -.. -.-. • " ,. "-_(>1<:<0"') • T>N~'1 

Existing Conditions· Lake Magnor Type II 24·hr 100·YR RainfaJJ:5.8{!' Existing Conditions· Lake Magnor Type 1/24·hr fOQ-YR RafllfaN=5.80· 
Prepared by OAS, cedar Cofporalion Page 119 Prepared by DAS, Cedar CofpOralion Page 1:ro 
HydroCAD®8.00 tin 001218 C2006 HydroCAD Software $oMiOllS LLC = HydroCAOO 8.00 sJn 00\218 02006 Hydr!?CAl? Software So!oAorls LLC 6lW2OQ6 

Subcatchment J: Subcatchment K: 

RUl'l(Ilf . 253.63 cfs@ 14.25 IllS. Volume'" 89.381 ill, Depth" 3,40' Roooff . 32&8t\ds@ 13.16h~ VOOme" 15.117 af, Dtpth'" 3.&0" 

Runoffby SCS TR·20 method, UH=SCS, TIme Span= 0.0().999.00 hrs, dI= 0.02 hrn Roooffby SCS TR·20 method, UH=SCS, TJITle Span= O.oo.S99.00 hrn. dI= 0.0-2 hIS 
Type 1\ 24-hr 10000YR Ra101fa!l=5.SO· Type 1t 24·hr 10000YR Ra101fa!l=5.W 

Area (ac} eN De5~ion Are-a jac) CN De5~ion 

315.200 78 252.300 60 
315.ZOO PeNlotrs Alea 252.300 PeNlous Area 

To length S"," 
W_ 

C._ Description To length S"," V._ Capaelty De5CripUon 
(min} (feet) (Ml} IfIJsecl (cfs} jrn'il) lfeell IfVft) IflJsec} Ids} 
175.9 5.263 0.0053 0.50 Lag/CN Method, 101.3 4,154 0._ 0." lag/CN M~thod, 

Subcalchment J: Subcalchment K: 

~ IC~"""'I ~ ICF!-.-I 
~"-

Type II 24-hr 100-YR Type II 24-hr 100·YR 
w 

,~ 

Ralnfall=6,80" m Ralnfall=5,80" m ,ro 
m Runoff Area=31S.200 ac ~ Runoff Area=252.300 ac 

'" RunoffVolume=89.381 af ,. RunoffVolume=75.717 af m 
{'t>< Runoff Depth=3.40" 'm Runoff Depth=3,60" 

i'" Flow Length=5,288' 1'60 Flow Length=4,154' 
ON 

Slope=O.0053 'r . '" Slope=O,0096 'r ,. ,. 
Tc=175,9 min m Tc=101.3 min 

" ,. 
" CN=18 • CN=80 · . • = · • • 501(jo,s.:.iolmX<:!~";':' @~~00;l 650 100 ISO &!Q'!-SO m *" • • so,60,sommX<:!l/;OoO:l .50 soo !i.e !OO 650 Iii> Jj.o .00 ai.o ito 160 

ThM (I»<.ot., Th'>O(Oo<o.j 



I existing Conditions ·lake Magnor Type 1124-ht 100-VR RalnfaD=5.80· Existing Conditions· Lake Magnor Type 1/ 240hr 100-YR RalnfaD=5.80· 
Prepared by DAS, Cedar Corporation Page 121 Prepared by DAS, Cedar COl'JlO(ation Page 122 
!tydroCAD® a.()(I &In 001218 C 2006!t:t<!oCAD Sollware SoMlotlS LlC = Hy<!oCAD®8.00 sin 001218 02006 ltidroCAO SQllware SOOitions LtC 6!22/2QQ6 

Subcatchment L: Subcalchment M: 

I ",,00' · 124.95cfs@ 13.14 Ius, Volume" ze.132 af, Depth= 2.21" Runoff . 410.11 ds@ 13.74 hts, V$Jme= 125.414 af, Depth- 3.21' 

Runoff bySCS TR-20 method, UH=SCS, TI'M Span: o.oo-m.oo hrs, dI= 0.02. lIB Runoffby SCS TR-20 method, UH:SCS, Time Span= 0.00-999.00 hrs, dta 0.02 hrs 
Type II 24-hr I()()'YR Rainfat=5.W TypeI124-hrl000YR Ralnfall=S.80' 

Area (3';} eN Des£!l2!l2n Area{ac) CN DescriPtion 

I 
158.400 " 0469.100 " 158,400 PeNlous Area 469.100 PaMousArea 

" l<ogth -Yo_ 
Capacity "'- " 

L_ 
S"" V._ C._ -{mIn} (feeD: {MIl {lIIsee) {cis) (min) {fee!) {1IIfI} {tVsec} Ids} 

95.2 3.591 0.0200 0.63 lag/eN Method, 145.5 6.45.4 0.0120 0.7-4 LaglCN Method, 

I 
Subcalchment L: Subcatchment M: 

,~ IIIF>.n;III 

~ 
III .. .-i 

," Type II 24-hr 100-YR 
"' 

Type II 24·hr 100·YR 

I 
". Ralnfall=5.80" m Ralnrall=5.80" ,. Runoff Area=158.400 ac - Runoff Area=469.100 ac m 

• Runoff Volume=29.132 af ~ RunoffVolume=125.414 ar 
'" 1 : Runoff Depth=2.21" !~ Runoff Depth=3.21" 

! • Flow Length=3,591' .= Flow Length=6,454' .m 

I • Slope=O.0200 'r '" Slope=O.0120 'f ,. 
Tc=14S.5 min Tc=95.2 min ,. · .. CN=76 

" CN=66 ,. 
" " • 

" " 

I 
" • • • ,. .00 200 m """ x.o.oo ~ sao s50 600 *'J(" 15o)600~"""'s50 • • ~.w.~mm"""~.oo .50500s50600£501(,,I00sOO~9CQ_ ""'(1'.0<0'.) l'oM(l\o«f') 

i 

I 
, 

I , 
. 

Existing Conditions· Lake Magnor Type 1124-hr 100-YR Rain/aD=5.eo" Existing Conditions - Lake Magnor Type II 24·hr100-YR Ralnfafl:5.80· 
Prepared by DAS, CedarCorp«ation Page 123 Prepared by DAS, Cedar Corporation P~124 
HydfoCAOO8.oo sin 001218 1>2000 HydloCAO Softr;are SoMOfIS LLC """"" HyaoCAD® 8.00 sJn 001218 C 2006 HydroCAO So!t.¥are SoMionslLC """"" 

Subcalchment N: Subcalchment 0: 

RUfI(Iff · 77.40ds@ 13.3$ Ius, Volume'" 24.SS9 af, Depth= 2.21' Runcff . 105.53cfs@ 13.00 his, Volume= 22-528 af, Depth= 2,56' 

Runoffby SCS TR·20 method, UH=SCS, Till'll) Span= o.oo-m.oo hl3, dt= 0.Q21YS R!IIlOffby SCS TR·20 method, UH"SC5, ,me Span"- o.oo.m.oo hl3, dt= 0.02 his 
Type 11 24·ht l()()'YR Rainfa!l=5.W Type II 24·ht l00-YR RaiJ'lra1P5.80· 

Area {ee] CN De-sS:!!2!l2n Area (ac! CN Descriolli!l 
133.700 " 105.700 " 133.100 PerV.ous Area 105.700 Pervlous Area 

T. Le091h S"," 
V,_ 

Capacity Description To COogth S"" Ve!ocily Capaay "'-{om} {feel} {111ft} {fllse<:) {ds} (om) {feell {MIl {ft/see) ids] 
143.6 5,461 0.0172 0.63 lag/CN Method, 87.9 3.621 0.0193 0.69 lag/CN Method, 

Subcatchment N: Subcatchment 0: 

~ lor......,.. :~ IOFt"""1 
, "".". 

Type II 24·hr 100·YR .. Type II 24·hr 100·YR " '. ro Rainfall=5,SO" • Ralnfall=5.S0" 
• Runoff Area=133.700 ac • .. " Runoff Area=10S.700 ac • 
" Runoff Volume=24.589 af " Runoff Volume=22.526 af 

i: Runoff Oepth=2.21" i " Runoff Depth=2.56" .. 
" .- Flow Length=5,467' I " Flow Length=3,627' 
• " Slope=O.0172 'r · Slope=O.0193 'r • Tc=143.6 min " Tc=87.9 min • " 

" CN=65 " CN=69 • 
" " .. " • " • · !iI ,((1100.00 WI:!<io lSo -4i.> ~~ 600 ~ Ii» ISo • • ~ 1;Q 'SClmm JoOO»:> !OomsOO&So • r-l ....... ) 



Existing Conditions - Lake Magnor 
Prepared b:,o DAS, CedarCorpomtion 

TyptJ JJ 24-hr 1()()"YR Ralnfatr-5.80' 

HydroCAl)t> 8.00 sin 001218 "2006 HydfoCAO Sollwaie SoMi_lLC 

Subcalchment P: 

Ruoorr 98.07 c:fs@; 13.55 Iu$, VoIume= 27.658af, Depttl= 2.74' 

Ruoorrby SCS TR-2{I melIlod, UH=SCS, Trme Spar!" 0.00-999.00 M, dt.= 0.02 hrs 
Type 112+tlr l00.YR RalnfaIF5.W' 

To 
(min) 

128.4 

'~ , . 
" 00 

" " " " 
! " " • " < " . 

" " " " " " , 
0 

0 

length 
(feet) 

3,452 -(fIIfI) 0.0015 

v._ 
(ft/see) 

0.45 

Capacity De.serlplion 
(ds) 

lag/CN Method, 

Subcatchment P: 

Type II 24-hr 100-YR 
Ralnfall=6,80" 

Runoff Area=121,200 ae 
Runoff Volume=27 ,668 af 

Runoff Depth=2.74" 
Flow Length=3,452' 

Slope=O.0075 or 
Te=128,4 min 

CN=71 

Page 125 
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Existing Conditions - Lake Magnor 
Prepared b:,o OAS, Cedar CorpOl"stlon 

Type 1f24-ht1()()..YR RainfaJt=5.80· 

HydroCAD®8.oo sin 001218 02006 HrdroCAD Soltw3!e SoIvIions LLC 

Subcalchment R: 

Runorr 119.42cfs@ 14.60tll5. VoIume= 49.900 af, Depth= 2.47· 

RlIIKIff by SCS TR-20 method, UH=SeS, TlTM Span= O.QO.999.OO h/$, dt'" 0.02 hrs 
Type II 2+hr l00-YR RalnfalF5.8O" 

To 
(mln) 

"'.5 

'" 

- " ! 7lf 

! 
" • 

Length 
(feet> 
5,862 

s." 
(MI) 

0.0078 0.47 

capacity DesClipt.'oo 
(CiS) 

lAg/CN Method, 

Subcatchment R: 

Type II 24-hr 100·YR 
Ralnfall=5.80" 

Runoff Area=242.600 ae 
RunoffVolume=49.900 af 

Runoff Depth=2,47" 
Flow Length=5,862' 

Slope=O,0078 'r 
Tc=208.5 min 

eN=S8 
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Exlsllng Conditions· Lake Magnor 
Prepared b:,o DAS, Cedar CO!pora~on 

Type II 24-hr f()()"YR Rainfafl=5.80· 

HydroCAD®8.00 sin 001218 C2\lOEI H't<IroCAD Softw.U"e SoMiOMlLC 

Subcatchment Q: 

Runoff 211.00c:fs@ 13.18hrs, Volume .. 50.135 ar, Depth" 3.40" 

Ruoolfby SCS TR-20 mel1!od,lJH"SCS, TIme Span.a 0.QO.999.oo hrs, di" 0.02 hrs 
TYP'112+hrl00-YR Ralnfa!l=5.SO· 

To 
(min) 

10.4.8 

l''''''' (fuo 
4.105 

s"," 
(fIIfI) 

0.0100 

w_ 
(lVsee) 

0.65 LaglCN Method, 

Subcalchmenl Q: 

Type II 24·hr 100-YR 
Ralnfall=5.80" 

Runoff Area=176.800 ac 
RunoffVolume=50,135 af 

Runoff Depth=3.40" 
Flow Length=4,105' 

Slope=O,0100 'r 
Tc=104,6 min 

CN=78 

Page 12fJ 

""""" 

Exlsting Conditions. Lake Magnor 
Prepared b:,o DAS, Cedar COfj)oration 

Type II 24-hr fOO-YR Rainfafl=5.80' 

HydfoCAO® 8.00 sin 001218 C 2006 Ht<!oCAD Software Soluwm LLC 

Reach 8R: 

119J Warning: Submergrtd Pond 6P Primal)' device" IINtET by 1.05' 

for l00-YRevent 
517.770111 
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Inllow Area" 
10,," 
Mow 

2.OU.SOOec, lnflowDepth= 2.9S' 
140.89 ds@ 16.e6 hrs. Volume" 
137.oocfs@ 2.2.43hrs, Volume= 517.768 af, Men'" 3%. Lag" 333.9 min 

Routing by stor·tnd+TrallS method, Tone Span= 0.00-999.00 hrs. d!" 0.02 hIS 
Max. Velocily= 0.6$ fps, Min. Travel Tone" 138.2 mln 
A'ig. Veloeit)' = 0.10 fps. A\Ig. Travel Tlme= 923.8 rnin 

Peak storage= 1,1:;&,373 ef@ro.12hrs. Average Depth a\ Peak Slwage" 1.25' 
Bank·Full Depth= 3.00". Capaclty at Bank·Full= 622.17 ds 

150.00' x 3.00' deep c.h3nne~ n= O.osa 
SJ:le Slope Z-value= 10.0" Top WI:lth= 210.00" 
length= 5,615.0' Slope" O.OO(}4" 
lnlel1nvert'" 1.196.90'. Outletlnwrt= 1,194.50' 

Reach 8R: 

! 
! 

Innow Area=2,086,SOO ac 
Avg, Deplh=1.2S' 
Max Vel=0.68 fps 

0=0.050 
L=S,615.0' 

8=0,0004 'f 
Capaclty=622.17 cfs 



Existing Condillons • Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr fOO-YR Rafnfa!J=S.80· 

tttdcoCAOO8.00 sin 001218 C2006 HydroCADSol\w3fe Solutions llC 

Reach 10R: 

for l00-YR ewnt 
393.048 sf 

Page 129 
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Inllow Area " 

'''ow 
"""" 

1,659.800 ac. In60W Depth .. 2JW 
94.33 as@ re.80 his, Volume;; 
94.29c1s@ 27.93 hIS, Volume" 393.048 af, Alten" 0%, Ltrg= 67.9 mln 

Routing by stor-lnd+Trans melhod, Tlm<I Span= 0.00-999.00 hIS, dt" 0.02 hIS 
Max. Ve\oeity'> 1.01 fps, "'!ri. Trawl Tme;; 41.3 min 
Avg. Veloeity If 0.22 fps, Avg. Travel Tune= 187.6 mln 

Peak stClage= 233,441 a@27.24h1S, Average DejAA at Peak stOfll~" 0.45' 
Bank·FlI~ Depth: 3.00', Capacly al Bank·FlIlI= 2,299.12 cis 

200.00' x 3.00' deepdlanne~ n=O.OSO 
Side Slope Z-va!ue= 10.0 '/ Top Wldth= 260.00' 
Length= 2,510.0' Slope" 0.0034 '/ 
tole! lnwrt= 1,205.80', Ou!let Inwrt= 1.197.20' 

Reach 10R: 

Inflow Area=1.659.800 ae 
Avg.Depth=O.45' 
Max Vel=1.01 fps 

n=O.050 
L=2.510.0' 

8=0,0034 'f 
Capaclty=2,299,12 cfs 

Existing CondItions' Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr 100--YR RainfaD=S.BO· 

HyrlroCAOO 8.00 sin 001218 C 2006 HydroCAD $oflwal"e Solutions LLC 

Reach 13R: 

161] Hint Submerged 12% ofRaadl14R boI1om 

for l00-YR ewn!. 
296.786 sf 
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Inflow Area = 

'""""ow 
1,249.100ac, In!\owDepth .. 2-85' 
589.21 ds@ 14m his, VoIume= 
585.5$ ds@ 14.32 hIS, VoIume= 296,786 af, A1len= 1%, Lag= 17.8 min 

Routing by StCf·lnd+Trans method. TIIl)$ Span= 0.00-999.00 hIS, 1It= 0.02 hrs 
Max. Velod\y" 2.19 fps, Min. Trawl Trne= 11.9 mirl 
Avg. Ve!ocity = 0.21 fps, A""J. Travel Tlme= 124.2 min 

Peak StOfage= 419.467 cf@ 14.12 ht$, Average Depth at Peak StOfag<!" 1.26' 
SaM·FulI Depth= 3.00', Capady al8ank·FlIlI= 2.554.96 cfs 

200.00' x 3.00' deep dlannel. n" 0.050 
S;je Slope Z·vakJe"-10.0 '/ Top VMth= 260.00' 
Length= 1,570.0' Slope= 0.0043 '/ 
Inlet Invert= 1,214.00', 0vI1ei Invert= 1,207.20' 

Reach 13R: 

Inflow Area=1.249,100 ae 
Avg,Oepth=1.2S' 
Max Vel=2,19 fps 

n=O.050 
L=1.570,O' 

8=0.0043 'f 
Capaclty=2,584.96 crs 

existing Condillons • Lake Magnor 
Prepared by OAS, Cedar COfporaliOn 

Twa 1124-hl100-YR RainfaH=5.eO· 

Hy.roCAtl®8.oo shl 001218 02006 HydroCAD S<)!tware SoMfoot. LlC 

Reach 12R: 

[8tJ Wamlr.g: Exceeded Pond 11P by 2.00'@0.oohrs 

fOf 100-YR event 
317.332af 
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Intlow Area" 

'""" """" 
1,407,5OOa<:. Inf\QwDepth" 2.71' 
517.oads@ lS.IOIlIS, Vl)lume= 
482.49 ds@ 16.73 hIS, Vofume'" 317.331 af, Allen" 7%, Leg:. 97.5 min 

Rwtlng by stor-Ind+Trans method, TIme Span: 0.00-999.00 hIS, 1It= 0.02 his 
Max. Velodt)'" 1.20 fps, Min. TravelTrne= 49.7 min 
Avg. Velocity" 0.10 fps, Avg. TraWl Ttme= 614.3 min 

Peak SlClage= 1,439,606d@ 15.90 hIS, Ave~ Depth at Peak SlOfage= I.M' 
Bank·Flla Dt!p\h'" 3.00'. Capacly at Bank-FlIlI= 1,117.13 cis 

200.00' x 3.00' deep channel, ns O.osa 
Soe Slope Z·vatue= 10.0 '/ Top Wdth= 260.00' 
Length= 3,585.0' Slope: 0.0008 '/ 
Inlet lnvert= 1,209.00', Outlet Invert;; 1,200.10' 

Reach 12R: 

Inflow Area=1,407 .500 ac 
Avg.Depth=1.84' 
Max Vel=1.20 fps 

n=0,050 
L=3.585.0· 

8=0,0008 'r 
Capacity=1,117_13 cfs 

Ex]sting Conditions· Lake Magnor 
Prepared by DAS, Cedar Co!pOfaOOn 

Type II 24-hr fOO-YR Rainfa!1=S,60' 

I-t(drc-CAD® 8.00 &In 001218 02000 Hydr~ So/lwale Solution. lLC 

Reach 14R: 

lSI] Warning: Exceeded Pond lOP by 0.5O'@0.oohrs 

roc l00-YReveni 
146.783 af 
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Inflow Area = 

'"""" 0_ 
646.300 ac.. loflw; DejAA = 2.73' 
215.70ds@ 16.16hrs, Volume= 
214.98 ds@ 16.84 hIS. Volume" 14&.7$3 af, Allen" 0%. Lag" 41.1 min 

Routing by Slor-!ncHTrans method, Time Span= 0.00-999.00 hrs, d1= 0.02 hIS 
Max. Ve1ocl!r-1.49 fps, Min. Travel Trlne= 24.6 min 
Avg. Velocity = 0.20 fps. Avg. Trawl Trme= 1&0.& min 

Pea~ storage: 316,909 cf@ 16.43 hrs, Awrage Depth al Peak storage" 0.7(1 
Saflk-FuU DejAA= 3.00', Capacly at Bank-FilIP- 2,567.45 ds 

200.00' x 3.00' deep channel, 0= O.OSO 
Stla Slope Z-vam= 10.0 'I Top WIdtl1= 260.00' 
LengtII= 2,200.0' Slope= 0.0043 '/ 
Inlet Invert= l,m.50', Outlet Invert= \,214.10' 

Reach 14R: 

Innow Area=646.300 ac 
Avg. Depth=O,70' 

Max Vel=1.49 fps 
n=0_050 

L=2,200.0' 
$=0.0043 'f 

Capaclty=2,567.45 efs 



Exisllng Conditions· Lake Magnor 
Prepared by OAS, Cedar Corporation 

Type If 24-hr 100-YR Ralnfa1l=5.80· 

Hydr~8,OO sin 001218 02006 Hy.l!OCADSoftwaieSo/1.f,ionsllC 

Reach 16R: 

for 100-YR avent 
24.501 af 

P~1)3 

"""'" 
InfloW Area = 

to""" CM"", 

121.200ac, !nfloWOept.h= 2,43' 
54,97 ds@ 14.68 hIS. Volume" 
53,53 ds@ 15.25 hrs, Vo\IJme= 24.501 af, Atten= 3%, Lag" 34.0 nitI 

RQIIting by Slor.!oo.TraM me!llod, Tune Span= 0.1»999.00 hrs, cIt= 0.02 tus 
Max. VelocitF 1.01 fps, Min. Travel TIme" 18.5 min 
A"o'Q. Ve!ocit)''' 0.25 fps, Avg. Travel TnIe= 76.0 min 

Peak storage= 59,371 cf@ 14.94 hrs. A~ Depth al Peak stor~= 0.26' 
Bank·FuU Depth" 3.00', C8padty aIBsnX-FuU= 3,295.84 cfs 

200.00' JC 3.00' deep channel. n= 0.050 
Sida Slope Z-valoo= 10.0 'f Top Wdth" 260.00' 
Lenglh>t 1.122.0' Slope= 0.0070 'f 
tnlellnvert= 1,258.00'. CMIeIlnwrt= 1,250.10' 

Reach 15R: 

Inflow Area=121,200 ac 
Avg.Depth=0.26' 
Max Ve1=1.01 fps 

n=0.050 
L=I,122,0' 

5=0,0070 'r 
Capaclty=3,295.84 cfs 

EXisting Conditions -lake Magnor 
Prepared by DAS, Cedar COi'poratlOfl 

Type II 24·hr 100-YR RainfaN=5.80· 

lfiaoCAO®8.00 sin 001218 OZ006 HtdtoCAD SoftWare So1v6ons LLC 

Reach 21R: 

(611 Hint: Submeryf,d 98% ofReaeh 8R ootIOOl 

for l00-YR went 
667.907 af 

Page 135 
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InfloW Alea = 

""'" ""floW 

2,76-4.000 ae. Inllow Depth = 2.90' 
313.29 efs@ 16.33 hrs, Volume" 
310.02tls@ 17.41hrs, Volume" 667.907 af, Allen: 1%, Lag" 65.1 min 

ROIlting by StlX.IOO.Tr311S method, Trme Span" o.oo-m.oo hrs. dt" 0.02 hrs 
Max. Vetoeitr= 0.71 fps, Min. Travel Tune= 31.6 min 
A">'iI. Velocity = 0.09 fps, Ayg. TravelTIme: 259.4 min 

Peak Storage" 587,559 cf@16.8<lhlS, Average Depth al Peak Storage= 1,85' 
Bank·FuR Depth: 3.00', Capaclly at BaM·Full: 732.00 cfs 

200.00" x 3.00' deep chafl{le~ n: 0.070 S/UWishweed)r reaclleswlpoo/s 
Side Slope Z·wlue" 20.0" TopWidlh" 320.00' 
Lengl1l" 1,3-42-0' Slope" 0.0006 'f 
h-ootlnwrt= 1,195.00", OuUet Invert= 1,194.20" 

Reach 21R: 

Inflow Area=2,764.600 ac 
Avg, Depth=1,8S' 
Max Vel=0.71 fps 

n=0,070 
L=1,342,0' 

8=0.0006 'r 
Capaclty=732.00 cfs 

Existing Conditions ~ lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr fOO-YR RainfaJ1:5.80· 

HydroC~8.00 sin 001218 02006t+tdroCAD~eSo.V!iOO$llC 

Reach 16R: 

[791 Warning: Submel'l}ed Pond 8P Primal)' de..-Jce .1 INLET by 2.64' 

for l00-YR event 
loo.035al 

Page: 134 

""""" 

infloW Area " 

'"""" """'" 
419.400 ae, Inllow Depth" 2.86" 
157.91 cfs@ 15.34 hrs, Volume= 
157,61 cfs@ 15,9500, VoIume= 100.035 af, Allen" 0%, Lag= 36.8 min 

Routing by SIOf-lnd.Tr311S method, Trn& Span" o.oo-m.oo hr1-. dt= 0.02 hIS 
Max. V~ 1.19fps, Min TrawlT"une" 22.5 min 
Avg. Velocity" 0.36 fps, Avg. Tr3ve1Trne= 752 min 

Puk Stonge= 212,670 tl@15.sahrs, Average Depth at puk StlXage= 0.64' 
Bank·Fu~ Depths 3.00', C8pacly III Bank·FuII= 2,166.81 cfs 

200.00' x 3.00' deep chafl{le~ n" 0.050 
Sl1e Slope Z-valoo= 10.0" Top'M1Ot= 260.00' 
length= 1.610.0' Slope'" 0.0030 'f 
Inletlnvert= 1,255.00', OvUetinvert= 1,250.10' 

@ 

Reach 16R: 

i 
! 

Inflow Area=419,400 ac 
Avg, Depth=0.64' 
Max Vel=1.19 fps 

n=0,050 
L=1,610.0' 

5=0.0030 'r 
Capaclty=2,166,87 cfs 

Existing Conditions - lake Magnor 
Prepared by DAS, Ce(\ar Corporation 

Type II 24-hr 1OQ-YR RainfaU:;5.80' 

HydroCAD® B.OO sin 001218 0 2006!tiaoCAD Soltwate SoMioo. LtC 

Pond 1P: 

for l00-YRewnt 
948.424 af 

Page 136 
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3,626.900 ae, Inflow Depth'" 3.14" 
2.375.26 cfs@ 11.94 hra, Volume" 

45.14cfs@ 74.34hra, Volume" 
45.14 cfs@ 74.3-4 hrs, Volume= 

841.259 ai, Allen" sa%, lag" 3,743.8 min 
841.259 al 

Routing by Stor·IOO me!llod, nne Span= 0.00-999.00 tits, dl= 0.02 h<s 
Peak EIeV" 1,191.73'@74.34hlS SurtArea: 18.134,847 sl storage" 30.309,654 cf 

Plug-FloW detention time" lV23.5 mln calculatf,d for 841.259 af(89')' of Inflwt} 
eenler·ol·Mass det. time= 11,818.2 mill (13,845.5 - 2,027.3) 

II 
#2 

"" 
Elevation 

lle~tl 
1,190.00 
1,192.00 
1,194.00 

Elewtion 
!!eetl 

1,lit1.oo 
1.195.00 

Elevetion 
{fe~ 

1,lit1.00 
1,195.00 

Invert 
1,190.00" 
1.190.00" 
1190.00' 

39.292,918 cf Lake Magnor (Prismalie)Usled below (Recale) 
24,221,898 ct Barbo Lake (Prismalie)llsled bekr-N (Recale) 
19504 098 cf Mud Lake IPrisfl\8lielUsted below !R:ecalc) 
83,018.913 tl Total Awilabfe stor~ 

SurtArea !ne.SlIXe Cum.store 
(~1\1 {eublo-fUI} {euble-[ee!l: 

9,474,713 0 0 
9,822,178 19,296,89\ 19,296.891 

10,173,6-49 19,996,027 39,292,\118 

Surt.Area lne.store Cum.store 
~!!l (eublo-fee!.!: (euble-fee!l: 

3.912.341 0 0 
5,176.418 24,221.898 24,221,898 

SurtAres lne.stlXe eum.S\ore 
~n! !euble-fe~ {cuble-teetl 

3,587,635 0 0 
4,214.004 \9,504.098 19,504,098 

lnwrt OvtJel Deylces 
1,190.00' 90.0")( 20.0' long Culvert X 2.00 

CMP,projet;ting,nohea<t;fall, Ke"O.900 
Ou\lellnwrt" 1,189.7f1 S= 0.0150 'f Ce= 0.900 
n" 0.025 Corrugated metal 

\?rimary OutFlow 1.13)("45,14 cfs@74.34hlS t-flN:l,191.73' (free Diseharge) 
~=Culvert (Barre! Controls 45.14 as@4.43Ips) 



Existing Condillons • Lake Magnor 
Prepared by OAS, CedarCofporation 

Type 1124-ht 1()().YR RainfaN=S.80" 

HydroCAD!lB.OO Ml 001218 C 2006 HtdroCAO Soltware SoMlOM llC 

! 
! 

Pond 1P: 

Inflow Area=3,626,900 ac 
Peak Elev=1,191.73' 

Storage=30,309,654 cf 
90.0" x 20.0' Culvert 

Page 117 

6J??!2096 

Existing Conditions • lake Magnor 
Prepared by OAS, Cedar Corporation 

Type 1124-hr 1()().YR Rainfal1=5.80" 

Hydro9AD®8.00 sin 001218 C2006 HvdroCAD Softwafe Solo;ti¢ns llC 

InfloW Area: 
10_ 

Pond 5P: Greley Lake 

for 100-YR event 
29.646 af 

Page 139 

en""" 

""Primary 

96.1OOac, InflowOepth= 3.70' 
248.90ds@ 12.38hts, Vomme= 

0.00 ds@ 0.00 hIS, VoIume= 
0.00 ds@ 0.00 hts, VoItme= 

0.000 af, Alten= 100%, lag" 0.0 min 
0.000 af 

Routlng by Stor-Ind method, nne Spall" 0.00-999.00 hIS. 01" 0.02 hrs 
pea~ Eiey: 1,193.68'@26.38hrs SurfAre.a" 704,690 sf S\<)fage= 1,291.380 d 

Plug-Flowdetelltion time= (not calculated: InilJ3I st<)fage excedes outflO'l') 
Cenler-of.Mass det time= (not calculated: no ovtflow) 

Volume Invert AvaiLS1qaoe S\!?U'Qe Ot!saiplion 
#1 1,192.00' 6.458.381 cf Custom Stalle Data (Ptlsmalic~led beloW (Reca1c) 

Elevation 
(feel! 

1,192.00 
1,194.00 
1,196.00 
1,198.00 
1.200.00 

Ot!vIce Rou\.lng 
#1 Prinury 

SliflArea 
(sg-ft) 

656,399 
707.054 
748,224 
789.737 

1,301,932 

Inc.S\<)fe 
{eubl-c-fee9 

o 
1,373.453 
1,455,278 
1,537,961 
2,091,669 

Invert Outlet Deyices 

CurnSlore 
(Wblc-feeO 

o 
1,373..0153 
2,828,731 
066,692 
6,458,361 

1,199.00' 20.0'lon9 x 20.0' breadth Broad..cnsl~d Rectangular Welt 
Head {leeQ O.W 0..010 0.60 0.80 1.00 1.20 1.40 1.60 
coer. (Eoglish) 2.68 2.70 2.70 2.64 2.6-3 2.64 2.64 2.63 

e=aZo~~.6~~I~~~'::~Ja~~:r~=~~:: (Ftee D.5eharge) 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar CofpofatiOn 

Type If 24·hr 1OQ-YR RafnfaI1=5.80' 

IttdroCAD® 8.00 Ml 001218 02006 Hy<!roCAD S<>!lware SoMlons LlC 

Inllow Area ,. I,.,. 
Pond 4P: 

for l00-YR aWn{ 
37.934 al 
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"".,. 
178.000ac, InllowDeplh"' 2.56' 
91.03 cfs@ 14.76 hrs, Volume'" 
0.00 cfs@ 0.00 hrs, VoIo.ane= 0.000 af, Men= 100%, Lag= 0.0 min 

Routing by $Ior-Ind method, TIITlII Span'" 0.00-999.00 hrs, dt: 0.02 hm 
Peak E!ey: 1,196.10'@36.10hrs SurfArea= 1,283,147 sl Storage: 1,8-52,395 d 

Plu9-Flow delention lime'" (not uk:lllated: Inlial storage e:<Cedes olMow) 
cenler-ol-Mass det.tlme= (not calculaled: flO ooUIow) 

Vomme Invert Avail.stor9(J!! stomae Description 
#1 1,IU.51Y 2,879,843 d Custom Slagalnta {PtismaticJJsted beloW (Recale) 

Elevation 
{leeP 

1,194.50 
1,195.00 
1,197.00 

':'; W 
* " " " " " 

I~ 
! : · • 

" , 
" " " • 

Surf Area 
{sg-ffi 

279.331 
1.101,921 
1,432,609 

Ine.Slore 
(eubMeeO 

o 
345,313 

2,534.530 

CurnStore 
(cubl-c-feet) 

o 
345,313 

2.879,843 

Pond 4P: 

Inflow Area=178.000 ac 
Peak Elov=1,196.10' 

Storage=1,652,395 cf 

°0 l<>'IOO'[oIl 200 m :/iJ'lSo.o, <l.o j,OO'5!.o 600 ~"-j.x. l!.o aoo iSo 000 Y.,o' 
"""'(hOco"') 

Existing Conditions· Lake Magnor 
Prepared by DAS, cedar CofpOration 

Type 1/ 24·hr 1OQ-YR RalnfaJl"S.80' 

ffidroCAOO8.00 sin 001218 02006 Hr?"oCAD So!!wate SeMionsllC 

,. 
m 

," 

'" 
" : 
• 

Pond 5P: Greley Lake 

Inflow Area=9S,100 ac 
Peak Elov=1, 193.88' 

Slorage=1 ,291 ,380 cf 

.. -----------------"""(»0<8') 

Pa,ls140 

"""900 



Exlsllng Conditions • lake Magnor 
Prepared by DAS, Cedar Corporation 

Type fl24-hr 1()()'YR ReinfaD:5.8{)' 

HydtoCADtl 8.00 &In 00\218 C'2OOEi HydroCAOSollwale Solutions LLC 

Pond 6P; 

1&11 Hint: Submef1}ed $3% of Reach lOR bottom 

InfloW Area .. 
'0"," 

rOf l00-YR event 
517.710al 

Page 141 
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""'''''' PrinwY 

2,oas.500 ac, InfloW Depth ~ HIS' 
313.22tfs@ 12.6OMo, V~me" 
140.89 cfs@ IU& Mo, Volume" 
140.89 cfs@ 1&.8& Mo, VoIume= 

517.770 af, Men= 55%, lag= 250.0 mln 
517.770 af 

Routing I1j Stor·lnd method, nme Span= o.oo-m.oo M, <1\= 0.02 M 
Peak Bev= 1,201.7'r@ 16.86 /lf$ SIIffAfea= 2,~,~5 sl storage= 2,125,5)3 a 

Plug-Flcm detentiOn lime" 104.1 rOO calculated br 517.770 af (100% oflnfl<ffl) 
cenler--of.Mass da.lirlie= 104.1 min (2,523.8·2.419.7) 

Volume Invert Avai.Stwaoe stCf!ge DescrioUon 
#1 1,200.00" 5,3$8.501 cf Custom Sta98 oata {Prlsmati(J.isted bekm (ReeaJc) 

Elevalloll 
(feell 

1,200.00 
1.201.00 
1,203.00 

#1 Primary 

SurfAfea 
rsq.n) 

404,702 
1,3e5.$92 
3.105,312 

Inc.stere 
(coblc-feel) 

o 
895,297 

4,491,264 

Cum.Store 
(eubIo-IeeO 

o 
895,297 

5.33&,561 

Invert Outlet DeYloes 
1,197.10' 48.0· x 20.0'km9 Culverl X 2.00 

CMP, projecting, no heaawaU, Ke" 0.900 
OUtleUnwrt"I,197.00' S=O.OO$O'f CC=0.900 
n= 0.025 Corrugaled metal 

#2 Primary 1,202.00' 20.0' leng x 20.0' breadth Broad-Crested RectangularWeir 
Head (feel) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.80 
COal. (Eng§Sh) 2.6$ 2.70 2.70 2.64 2.63 2.64 2.64 2.&3 

frimary OutFlOw Max=140.89 ds@; 18.sa hffl H'N=1,201.7Z (Free Dlseharga) 
C,=cu\verl (Barrel COntrols 140.89 cis@6.09Ips) 

2=Broad-Cresled Re,tangular Weir ( Controls 0.00 ds) 

Exlstlng Conditions plake Magnor 
Prepared by DAS, Cedar CorporaUon 

Type II 24 .. hr fOQ.YR Reinfaf/=5.80' 

HydroCAD® 8.00 sJn 001218 C'2OOEi Hydr~ So/lwale $¢Miom LtC 

Pond 7P: 

101" l00-YRevent 
27.&58 al 

P~143 
§/?2{)Q06 

Inflwl Area = 
I,",,. 

eM"'" 
PrinwY 

121.200 lie. inflow Depth = 2.74' 
98.07 cfs@ 13.55 hl5, VoIume= 
5-4.97 ds@ 14.6$ hffl, V~me= 
5-4.97 cfs@; 14.6$ hrs, Volume= 

24.501 aI, Alten" 44%, Lag" 67.9 mln 
24.501 al 

Routing by Stor.lnd method, nme Span: 0.OD-999.00 hffl, dI= 0.02 hffl 
Peak EIeV'" 1.260.91'@ 14.68 hrs Surf.Area" 195,715 sf S1orage= 488,301 cf 

Plug-flow detention time" 758.4 min calrolaled for 24.501 al (89% of Inflow) 
Center-ol·Mass del. time" 700.7 min (1,648.0.947.3) 

Voluma Invert AvailstoTl'ge storMe Oescrlp!ion 
#1 1,258.00' 505,511 d Custom Stage Data {PrlsmatieJ..!sted bekm (Recale) 

Eklvation 
(lee!) 

1,258.00 
1,260.00 
1,261.00 

Device Rouliflg 
#1 Primary 

112 Primary 

Surf.Area 
laft} 

114.0$, 
195.715 
195,715 

inc.Store 
lcublc-fee!) 

o 
309,796 
195,715 

Cum.storc 
(coble-feeO 

o 
309,796 
505,511 

Invert Outlet Deyice.s 
1,259.00' 24.0~ x 20.0' long Culverl CMP, PfOjedJr.g. flO headwan. Ke= 0.900 

0uUeIlnwrt"'.2S8.9O' S" 0.0050 'f Cc= 0_900 
1\= 0.025 COmIgated metal 

1.260.00' 20.0'long x 20.0' breadth Broad-Crested Rectangu!arWelr 
Head (feet) 0.20 0.40 0.00 0.80 1.00 1.20 1.40 1.00 
Coer. (Engtish) :2..GS 2.70 2.10 2.64 2.63 2.64 2_64 2.63 

frimary OIllFlow Max=S4.96 cJs@ 14.68 hffl H'N=1,260.91' (Free Discharge) 
C'=Culvert (Barrel COntIols 9.07 as@3.76fps) 

2"Br~d-Cresled Re~tanliularWelr(Weif ContIols 45_89 efs@2.52fps) 

existing Conditions • lake Magnor 
Prepared by DAS, cedar Corporation 

Typ6 fl24·hr 100-YR ReinfeJFS.80· 

HydroCAD¢l8.00 sin 001218 0'2OOEi tmlroCAO Softwale Sohn!oos liC 

Pond 6P: 

Inflow Area=2,086.500 ac 
Peak Elev=1,201.72' 

Storage=2,125,533 cf 

Page 142 
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Existing Conditions • lake Magnor 
Prepared by DAS, Cedar Corporation 

Type 1124-hr 1QO.YR Reinfafl=.S.80· 

Hydr~6.00 r.!n 001218 C2000HyaoCAO Soltware SQ!y!Ions LLC 

[ 
! 

Pond 7P: 

Inflow Area=121.200 ac 
Peak Elev=1,260.91' 
Storage=488,301 cf 

Page 144 
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Exlsllng Conditions· Lake Magnor 
Prepared by DAS, CEdar COrporation 

Type 1124-hr 1QO-YR RainfaJ1=5.80· 

HYo;t-oCA£)!l 8.00 &!n 001218 C2p06 HydroCAD S<>1tw3.re SoMionsllC 

Pond 8P: 

for 10(1.'(R eveol 
l00.0~ af 

Page 145 
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4HI.400 &C, infloW Depth = 2.SO' 
2n.13ds@: 13.43hfs, Volume" 
151.91 cfs@ 15.34 hfs, VoIume= 
157.91 efs@ 15.34 hrs, Volume" 

100.035 af, Men" 42'10, lag" 114.4 min 
100.035 af 

Routing by S1Of,lnd melhod, 'Tlrne Span- o.oo.m.oo hrs, eft= 0.02 lin. 
Peak EJev= 1,258.93'@ 15.34 Ius SUfi'Area= 730,876 sl Storage: 82\1,415 cf 

Plug-Flow detenUI)(\ time= 41.2 min cabJIaied for 100,033 IIf(l00% ofln1low) 
Center-of·Mass deL time'" 47.2 min (1,015.9·963.1) 

Vpklma Invert Avail.StOl'ooe Storage Destfiptlon 
#1 1,257.00' 3,003,942 cf Custom Stage Data (Prismat!eJ-lsled below (l'I;eeak:) 

Etavation 
!feel) 

1,257.00 
1,2&0.00 
1,261.00 

SIlIfArea 
fsg-ft) 

a8,211 
1.114,614 
1,174,614 

lne.Store 
(cublc-Ieel) 

o 
1,864,328 
1,174.614 

Invert Outlet DevIces 

o 
1,&64,328 
3,003,942 

#1 Primary 1,253.00' 72.0" II: 20.0'long Culvert eM?, proJeding, no headWa!l, Ke= 0.900 
0UIle1InvW=I,252.9O' S"O.OOSO', ce..0.900 
n= 0.025 COrrugated metal 

#2 Primary 1,260.00' 20.0' long II: 20,0' breadth Broad-Crested ReclangularWelr 
Head (Ieel) 020 0.40 0.60 0.&1 1.00 1.20 1.40 1.60 
Coer. (English) 2.68 2.70 2.70 2-64 2.63 2.64 2.64 2.63 

frimalY Outflow Max=157.91 ds@15.34hlS HW=I,258.93' TW=f,255.00' o=-lXtd TW Elev= 1,255.001 
Ct=Culvelt (Balfel COntrols 151.91 cfs@1.02Ips) 

2=Broad-Cresled RectangularWeir{ controls 0.00 cfs) 

Existing Conditions· Lake Magnor 
Prepared by DAS, CedarCorporation 

TYPfI 1/24·hr 1()O.YR RalnJaD=5.80· 

Hyd"oCA£)!l8.oo sin 00lZI8 C2006Hy<:lroCAO S<>f\wMe SoMi«\s LLC 

Pond 9P: 

[631 Wam1ng: Exceeded Reach lZR Inflow depth by 2.54'@30.92hrs 

for loo.YR event 
393.048 &1 

Page 141 

"""'" 
Inllow Alea = 

'"<>Allow 
p","" 

1,659.800 ae, Inllow Depth" 2.84' 
523.30 cis@ 16.62 hIS, Volume= 

94.33 cfs@ 26.80 hIS, Volume= 
94.33 cfs@ 26.30 hIS, Volume" 

31».048 af, Atten" 82%. Lag= 610.4 min 
39"3.048 af 

Routing by Sior-ind method, Ttme Span" 0.oo.9~.00 hrs, dt= 0.02 tKs 
Peak EJev= 1,211.96'@26.80hfs Surf Area" 3.872,838 sl StOl'age" 12,058,519 cf 

PIug·FIow detention time" 1,583.8 min calcu~ted for 393.040 af (100% oflnnow) 
Center·ol·Mus de\. time" l,m.8 min (2,797.3. 1,213,6) 

#1 l,m.CO" 18,033,958 cf Custom Siage Data (Prl$ffiltic1Jsted belaw<! (Recale) 

Elevation 
(leeO 

1,203.00 
l,2tO.oo 
1,212.00 
1,213.00 

De>Ace Routing 
#1 Primary 

#2 Primary 

SurfAru 
(SIt!\) 

1,411,294 
3,455,564 
3,380,188 
3,880,768 

Ine.Store 
(cubic-fee!) 

o 
4,&66,858 
7.336,332 
3,880,738 

CumStore 
(cuble-feet) 

o 
4,866,858 

12,203,190 
16,033,958 

Invert Outlel Dev'.oes 
1,206.00' n.O" II: 25.0' long Culvert CM?, projef;tirlg, no headWan, Ke" 0.900 

OutIetlnvert=I,205.9O' $=0.0040" ce=0.9OO 
fI-" 0.025 corrugated metal 

1.212.00' 20.0' long )( 20.0' breadth Broad-Cfllsled RedangularWelr 
Head (Ieel) 0.2\1 0.40 O.SO 0.30 1.00 1.20 1.40 1.60 
COel. (Engfish) 2.68 2.70 2.10 2.54 2.63 2.64 2.64 2.63 

frima/)' OutFlow Mar-94.33 efs@26.801lIs H'N=1,21 \.96' TW=1,207.00' {Fhed TW Elev= 1,207.001 
C't<Culvert (Balfel CM\ro\s 94.33 cfs@7.51fps) 

2=Broad-Cfllsled Reetangular Welr{ Co-ntrols 0.00 cfs) 

Exlsllng Conditions - Lake Magnor 
Prepared by OAS, Cedar COrporation 

T)'IXl II 24·hr 100.YR Ralnfil1l=S.80· 

Hvo;t-oCAOO8.00 &!nool218 C2006 Hy«oCADSoI\w;Ye~ LLC 

Pond 8P: 

Inflow Area=419,400 ac 
Peak Elev=1,258,93' 
Storage=820,415 cf 

Page 148 
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Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar CorpOfalion 

T yp6 1/ 24·/lf 10iJ. YR RainfaI1=5.80· 

HydroC,6,D!8.oo &!n 001218 02006 Htdre>CAO So1tw3.re SoMions LlC 

• 

Pond9P: 

Inflow Area=1,659,BOO ac 
Peak Elev=1,211,96' 

Storage=12,05B,579 cf 

0g !(I ,00 ,~2io--m »;. li<J '.<C¢".so io S50'10()0 &50 jic 100 ~ iso,oo' soo 
,-(hoW') 

Page 148 
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existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Cofporation 

Type 1124-hr fOD-YR RainfaR"S.80' 

H)'droCAD!! 8.00 sin 001218 02006l±tdroCAD Software SoIuti-ons LLC 

Pond 10P: 

for l00-YR event 
147.062 al 

P~e1-4g 
lif??!2OO!l 

646.300 ae, tnlloti Depth" 2.73' 
229.31 tfs@ 15.22l1rs, Volume" 
215.70ct"s@ IS.16I1rs, Volume" 
215.70efs@ IS.1Shrs, Volume" 

1-46.7e3 aI, Alten" S%, lag" 513.3 min 
146.7e3af 

Routing by Slor·lnd melt\od, Trme 5p!n: 0.00..999.00 firs, dl" 0.02 00 
Peak Elev= 1,229.83'@ 18.16 hrs Surf.Area" 125,349 sf Storage3 444,805 r;f 

Plug-fJa,v detentlon M1e" 72.4 nm ealculzlted for 146.783 af (100% ofirlllow) 
cenlet-of.J,lass deL time" 2tI.7 m!n (1,179.5 -1,149.8) 

Volume Invert Availstora,w st!?!W Desq!plIOn 
111 1,223.00' 596.246 ef Custom St.ge Dat.(PrismatleJ-lSted belwl (Recalc) 

Elevation 
(feeQ 

1,223_00 
1.228.00 
1.230.00 
1,231.00 

Device Routing 

Surf Area 
(!9-ft) 

21,295 
81,139 

129,511 
129.511 

Inc.store 
{wblc--feeQ 

o 
"'.'" 210,650 
129,511 

Invert Ou\lel Dew=.es 

o 
258,085 
466,735 
596.246 

#t Primary 1,222.50' 72.0" J: 20.0' long Culvert eMf>, projecting, no l\eadviaU, Ke= 0.900 
Outlellnvert= 1.222.30' S" 0.0100 'f Ct= 0.900 
n= 0.025 corrugated metal 

#2 Primary 1.230.00' 20.0' long J: 20.0' breadth Broad..(;resled ReetanglilarWelr 
Head (Ieel) 0.20 0.40 0.60 0.6<1 1.00 1.20 1.40 1.60 
Coer. (English) 2.&8 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

t'malYOutFfow Miw<215.7t efs@16.16hrsH'N=-I,229.83' lW"1,223.5O' ~ rnEtev= 1.223.50') 
l"Clilvert (Barrel Conlroti 215.71 cfs@7.95fps) 
2=Broad..(;rested Reetangular Welr( Conlrols 0.00 cfs) 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24·hr 1OQ-YR RalnfalFS_80' 

Hy<IrocAQ®8.00 sin 001218 C2006 MoCAO SoltHale SoMionslLC 

Pond 11P: 

[611 Hint: Submeilled 76% of Ruct! 13R bol1om 

Inflow Area" 
""",, 

for lDO-YR event 
325.918 af 
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""""" P""",, 

1,-407.500 ao, Inflow O.;pth = 2.18" 
643.02 tfs@ 14.24I1rs, Volume" 
517.06tfs:@ 15.1000. Volume= 
5\7.06cfs@ 15.10hrs, VoIume= 

3\7.332 ai, Allen= 20%, L~'" 51.9 mln 
317.332 af 

Routing by stor·lnd meIhod. n-ne Span" 0.00-999.00 hrs, dt= O.02l1rs 
Peak EI<!v= 1,212.36'@ 15.1000 SurfAre3= $44,260 sf Sll)fage= 2.010,9OS cf 

PIug--FIwI ~Iention Une" 115.4 min ca!c:vlaled lor 311.325 af (97% of in~ow) 
Center-of·J,lass del time" 55.3 min (1,I(I4.5 -1,109.2) 

VOlume Invert Awi.SlOfage stl?f3ge O.;seriplion 
#1 1,207.00' 2,933,772 cf Custom Stage Data (Prlsmatlc;Lhled below (Recalc) 

El<!vation Surf Area 
(feel) (n-ftl 

1,207.00 34.962 
1.210.00 491,135 
1.2.14.00 581,178 

0._ RouUrlq Invert 

" Primary 1.207.10' 

" '''"'''' 1,214.00' 

Inc.Slore 
(cubie-IeeQ 

o 
189,146 

2,144.626 

OvtletDevlces 

Cum.store 
(Mlie.-fee!) 

o 
789,146 

2,933,772 

72.0~ J: 25.0' fong Culvert X 4.00 
CW, P'ojecting, no lIelldwa~. Ke= 0.900 
Outletlnvert"l,207.00' $=0.0040'/ (;(:"0.900 
n'" 0.025 corrugaled metal 
20.0' long J: 20.0' breadth Bload..(;resled ReelangularWeir 
Head (reel) 0.20 0.40 0.60 0.6<1 1.00 1.20 1.40 1.60 
coer. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

E
· ary OutFlow Max=S17.05 ds@15.10hlsHW=I,212.38'T'/P-l,209.00'(Fp;edTWEIev=I,209oo') 
l~utvert (Barrel Conlrols 517.05 cfs@6.5I3fps) 
"Broado.Cresled ReetangularWelr{ Contro!.s 0.00 cts) 

existing Conditions. lake Magnor 
Prepared by DAS, Cedar Co.rporation 

Type 1/ 24-hr f()o'YR RafnfaU--5.80· 

tt&oCAD®8.00 slnOOl218 92996 tMtcCAQ Software Sdutioos LLC 
Page 150 
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existing Conditions • lake Magnor 
Prepared by DAS, Cedar Corporation 

Pond10P: 

Inflow Area=646,300 ac 
Peak Elev=1.229.83' 
Storage=444,80S cf 

Type II 24·hr 1OQ-YR RafnfaH=S.80' 

HydroCAf)®8.00 &In 001218 92006 IttdrO)CAO Software SoIuIi0ll5 LLC 
Page 152 
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Pond 11P: 

Inflow Area=1,407 ,SOO ac 
Peak Elev=1,212,36' 

Storage=2,010,905 cf 



Existing Conditions. lake Magnor 
Prepared by DAS, Cedar Corporation 

Type n 24..f!r1QO.YR RalnfalJ=.5.SO' 

Hy<i"oCADtl $.00 sin 001218 02006 HydroCAD So!l;wate SoMions LLC 

Pond 17P: Marsh Lake 

for 100-YR event 
5&.909 af 

Page 153 
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Inflow Nea = ".,. "".,. 
Prlmaty = 

176.300 ac, Inflow Depth = 4.01' 
7t9.03tfs@ 12.15hrs, VoIume= 
27.02ds@ 15.54llrs, VoIume= 
27.02tfs@ 15.541irs, Volume= 

23.9« af, Men: 96%, Lag= 20:3.6 min 
23.9« af 

Ro>Uting by stor·too me.tIlod, Trne Span= 0.00-999.00 Iirs, dI= 0.021lrs 
Peak E1eY" 1,193.63'@15.54hfs SuffArea= 556,361 sl storage= 1,W9.893 ef 

Plug-Flow detention Iime= 554.5 mill calculated for 23.943 91(41% oflrlllow) 
centef-oj.M3ss!:let. fiTle" 431.6 mill (1,249.2·617.3) 

Vofume Irwert Avail.storage SIOI!'iW Descr\ptlon 
II 1,190.00' 3,205.m d CII$tom Stage Data IPrismatleJjsted bew {Reca!c} 

1,190.00 
1,194.00 
1,19&.00 

De~ R!l!Jting 

SuffArea 
(5I):n) 

473,448 
564,174 
564,714 

fllC.Store 
{CUblc-IeeO 

o 
2.076,444 
1,129,548 

Invert Outlet Deviees 

Cum.Slore 
(eublc-feell 

o 
2.G76.444 
3,205,992 

" Prtmary 1,19"3.00' 10.0' long x 10,0' breadth Broad-Crnted Rectangular Weir 
Head (feet) 0.20 0040 0.60 0.80 1,00 1.20 1.40 1.60 
coef, (Eroglish) 2.68 2.70 2.70 1.64 2.63 2.M 2.64 2.63 

~~o~:r~~:;e~~~a~~~~~w~~;~~o1;l::.gi'e!@;.rr::{ge) 

Existing Conditions· Lake Magnor 
Prepared by DAS, Cedar Cofporallon 

Type f/24·hr fOO-VR RalnfaO=5.BO· 

ttvdroCAD® 8.00 sfn 0012\8 02006 HydroCAO Sotware SoMions LtC 

[40J Hint Not Descnbed (Outflow:!Oflow) 

Pond EXIT: 

for 1 co. YR event 
&41.259 af 
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Inflo'N Nea = 
'0-
p","" 

3,626.900 a(;, Inllow Depth" 2.73' 
45.14 tfs@ 74.34 hrs, VOlume= 
45.14 cfs@ 74.34 hIS, VOIume.= &41.259 af, Allen" 0%, Lag" 0.0 mill 

Roulirlg by SII)(·lnd melI!od, TIme Spao'" 0.00-999.00 illS, dt~ 0.02 hrs 

i 
! 

Pond EXIT: 

Inflow Area=3,626,900 ac 

Existing Conditions· Lake Magnor 
Prepared by OAS, CedarCofporation 

Type 1124..f!r fO().YR RainfaI1=5.8IJ' 

HydroCAD®6.00 sin 001218 C 2006 HvdroCAD &!!ware Solutions ttC 

~~ 
'" M 

~ 

= 
m 
M 

i@ 
,~ 

.~ 

~ 

~ 

m 
,~ 

Pond 17P; Marsh Lake 

Inflow Area=176.300 ac 
Peak Elev=1.193.63' 

Storage=1,869,893 cf 

'~I111111 .• ~~~~P' ,~ .. ~.~~----.-.--. r-C...,.....j 
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APPENDIX B-2 

STORM WATER QUANTITY - HYDROCAD SHEETS 

FUTURE CONDITIONS 



· 

Future Conditions· lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24.J1r2·YR RafnfafJ=2.70· 
Page 3 

§!??!?9Q§ HydroCAC® 8.00 sln 001218 C200S Hydro>CAO Soltwate SC)/u1i{)M LtC 

TIme sp3n=O.00-999.00 his, dt=O.02 hIS. 49951 points 
R\Ifloff by SCS TR·20 I!leltiod, lJH~SCS 

Reach routing by stGf·!nd+lrans method • POfld routlng by SIOf·]nd method 

Subutehment A: Runoff Alca=250.400 ac Runolf~p!WoO.52· 
RowLen~=3.25" Slope=O.0Ge6'f Tc~I20.9mn CN..s9 Runoff..31.69d~ 111,759&1 

SubealehmentAl: Lake Magnor Runoll' Area,,217.SOO ae RuooffDepIl'l"'2.SS" 
Flow Length=4,425' Te=4.1 min CN~99 Runolf=M-4.34 cis 46.807 al 

$utH:alchmenl B: RunolfAi'ea"'lOO.lOO ao RuMlfOepIt1:O.97" 
Flow Leng1h=3,72T Sl¢j:>eo.{l.OI00 'f Tc~1.9 m:n CN=79 RuMIf-1G-4.11O tis 2U78 sf 

Subeatehrmnt Bl: Barbo lAke RunoIfArea=43.100ac RoooffDepl/'>o2.5S" 
Flowlenglll:2,070' 1",,2.7 rriIl CN=99 Runoff..181.94 cis 9275 af 

Subeatehmeni C: Rum" Area~51.000 ae RurwIfDep1t?I.IS" 
flow~I,ISS' SIope=O.OO5I'( Tc"47.8rrin CN=82 Rumfl=3SJHds 4.876a! 

SUbealehmeni 0: RvnoIIArea-116.lOO ile Runoll Dep1h"127" 
FlowLeogtt\"I,4eS' S!ope~O.02a.o', Te~22.9rrin CN~M RIItlOIF228.76ds 18.706al 

SulKalehmen! E: RUllollArea"178.000 ae RllIlOffDeplh"O.!»" 
Flow Len#l~4,714' Slope~.oo51" T~=205.3 /fio CN:70 RIlIlOIF16.99 cis 8220 al 

SulKalehmen! F: Runoff Area"124.900 ae RunoffDepIh=I.21" 
F\oW Len¢I~S.sS9' Slope=O.OO22" Tc"242.6 m'n CN:83 RunoIF26.73 eta 12.585 al 

SUlKatchment G; RuMIiArea"375.200 a.e RunoIfDep!h=0.97" 
Flow Leng1h4,822' Slope=O.OO:W' Tc:341.5 min CN~79 Runo1F47.U efs 3O.4SS al 

SUlKatchment H: RUI\Otf Area"SO.loo ae RIlMIiDeplh"I.09" 
F\owLM¢I=2,OW Slope~O.0180" Te=412m1n CN"61 RunQIfo70.68efs 8.709al 

SUbcilchmentl: RunollAru=111.500 a<: RuooIfOeplh=I.1S" 
Fkr .... LengIh"2,3S1' Slope:O.OI3O'I Tc=52.3""'" CN·82 RIlllOff=73.1gefs 10.659al 

SulKalehmenl J: RunoIIArea"315.200 ae RIlIlOIfDeplh~O.92' 
F\oW Leng!JP<5,288' S!ope~O.OO5l" Te"115.9 min CN*78 Runoff""-6J.73 tis 24.171 al 

SulKalchmenl K: Runoff Area'"252.300 ae RunoIfDeplh"I.03" 
Flow Leng'h"4,I&4' S!ope:O.OO96" Tc"101.3mit) CN-«l Runo1f=88.57ds 21.651 al 

SulKalehmeol L: Runoff Area=ISS.400 ae RunoffDep!h:O.3S" 
Flow len9'h=3.591' stope:O.0200" Te"952 rrin CN=65 RUfloff=15.12 efs 4.962 af 

SUlKatchment M: RUllO!!" Area"469.100 ae RunoIf0eplll"0.82" 
Flow Len.gttl>6,454' S!ope=O.OI20" Tc:145.5min CN=76 Runo",,93.29cls 32.001 81 

Future Conditions" Lake Magnor 
Prepared by OAS, CedarCOfporatlon 
HxdroCAD®8.00 sin 001218 02006 ttr!r>CAD Soltwa<e SoMions LtC 

,,,,, 
""""" 

Area Listing (all nodes) 

Area (acres) "" oev.rlptlon (subcals) 

292.100 " (1.,N) 

242.600 " (R) 

250.400 " (A) 

28-3.700 70 (C.O) 

121200 71 (1') 

469.100 " (M) 

492.000 " (J,O) 

675.500 " (8,G) 

252.300 SO (I<) 

96.100 " (H) 

162.500 " (C,l) 

124.900 83 '" 
176.300 84 (0) 

43.100 " BARBO lAKE (81) 

217,500 " LAKE MAGNOR (AI) 

3,899.300 

Future Condlllons _ Lake Magnor Type fl24-hr2-YR RainfaE:2.70· 
Prepared by DAS, Cedar Cofporatlon Page 4 
H#oCAOO8.oo sin 001218 (12006 Hydrr>CAD Software Solu:ion~ tlC 6!22!2QQ6 

Subea!ehment N: RUrIO/f Area=133.700 a<: RUl\OIIOeplIl~O.3S· 
FWHlengtn"S,46r SIope~O.OI72" Tc:I43.6 min CN=65 Runorf.-9.77 els 4.18S al 

Subea!ehment 0: Runoff Area"'105.7oo ~e RunoffDe¢>"O.SS" 
F\oW Le-ngtl>=3,62r stope=O.0193" TWS.6 min CN"70 Runorf.-1B.Bl cfs US! af 

Subealehmen! P: Runoff A.rea"'121.200 ac RunoffDepltP'0.59-" 
F\oW LengIh"3,452' S!ope:O.0075" Tc"'128.4 min CN=71 Runorf.-17.49 efs 6.002 af 

SulKatchment Q: Runolf Area .. 176.roo ae RvnoIfDeplh=O.n" 
Flowtenglh"'4,105' Slope~O.OI00" Tc"II>4.6rrin CN~78 Ro.morf.-S2.91 clrl 13.561 af 

Subcatchment R: Runoff A.rea"242.600 a¢ RvnoffOep\h=O.4S" 

Reaeh 8R: 

Reach lOR: 

Reaeh UR: 

Reaeh 13R: 

Reaeh 14R: 

Reaeh 16R: 

Reach 16R: 

Reach 21R: 

Pond lP: 

Pond 4P: 

F\oW Length:S,862' Slope=O.007S" Tc~2o-a.5 min CN"6S Runorf.-18.63 ct. 9.674 af 

AV9.Depth'<O.74' MuVel:O.49fp$ 1n~72.62cfs 1I9.733 ... f 
n=O.05O l~S,6t5.0' S=O.()00.4', Capacity--622.17cls 0utI!0W"-5622c1s 119.731 aI 

Avg. Depth"024' Mu VeFO.67 fps In!ow-33.00 cfs eM97 af 
n=O.05O L"2,510.0' $=0.0034" Capacity=2,299.12 cis Outfowo32.96 cfs M.S91 al 

Avg. DepIh=0.6r Mu Ve/:O.63 fps ln~ow-99.94 cfs 63241 af 
n=O.05O L"3,5$S.0' $=0.0003" Capadty=I,117.13 cis Clutlow-86.92 cis 63246 al 

Avg. DepIt\:0.45' MuVel=1.I3 Ips ln~ow-tOU6 cfs 86.871 af 
0:(1.050 t=I,570,0' S:O.0043" Capacit)"'2,684.96 cis OutI!cri'r-l02.54 els 661171 af 

Avg_ DepIh=O.3O' MuVe~.86 fps Intow=56.78 cis 30.681.1 
0..0.050 L=2,200.0' S"0.0043', Capacity=2,567.4S cfa OuttowoS2.77 cis 30.662 af 

A~9. Depth=O.02' MaxVe-l"024 Ips In~"'I.oa cis 2.M5 al 
n .. O.CSO L=I,I22.\r $..0.0070" Capadty=3,295.84cls ~'.l>4cfs 2.M5al 

Avg. Deplh=O.34' MnVel:0.79 Ips Jo~.73 tfs 23235 al 
rl"0.050 L=I,61C.0' So.O.OO30" Capacltr-2,f66.B7cfs Ck.otloYr--54.29cfs 23235af 

AV9.0epth=0.91' MUVeI"O.40 fps Intow=92.54 cis 162.714 af 
0-0.070 L=I,342.0' S:O.OOO6" Capa~732.00cls 0utt0w-92.19tls 192.713af 

PeakElev:-I,I90.6O' SI()I".~='0.269,969d Inilow>ol,071.87cls 2SS.S68af 
9<I.o-IC20.O'Culo.'ert OutIJow-S.9Sels 118.411 af 

PeakEJey.oI,195.01' Storage"358,G43d 1o(".....,,16.9gels e~af 
0ut:ft0w:0.00 cis 0.000 af 

Pond SP: Gretey Lake Pea~ EJey.oI,I92.56' Slouge=379,345 d InJow=70.68 cis 8.709 al 
Outfovr-O.OO efs 0.000 af 

Pond6P: Peakllir-UOO.II' $1orage"'51,ancl 1nfcrl'r-81.74cls 119.733al 
OutlIow:72.62 cis 119.733 al 



Future Conditions· Lake Magnor 
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Type II 24.f1r 2-YR Ralnfa11:2.70· 
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tmlroCAD® 8.00 sin 001218 C2006l±i<!oCAD Software So!u6ons LLC """'" 
Pond7P: 

Pond8P: 

Pond!iP: 

Pond lOP: 

Pond HPJ 

Peak Elwol,259.6O' Storage~23S,568 cf lnfOW"'I7.49 cfs 6.002 &1 
0vtf0w:1.06 di 2.845 sf 

Puk E1wol,251.03· Slorage"2,\48 ef 1n1<>w>M.75 cis 23235 sl 
~.71 cfs 23235 af 

PukElev<I,208.U' Stora~MI,64I,mct 1n~0W"'95.53 cis U.697 sl 
~OW"':».OO cis U.691 sf 

Peak EJev;oI,225.6r Stora.ge"99,691 ef Inlow--S2.43 cis 30.961 sf 
QutI.ow=~,78 cis 30.682 af 

PeakElev=I,209.4r Storage"548.405ef Inllol.voll0.61 c& 11.833al 
0uIf<>'N"99.94 cis 63247 af 

Pond UP: Marsh Lake PeakElev=I,191.SS· Storage"814,8J.l ef 1n~228.76 cis 18.705 sf 
OutIIOW"O.OO cis 0.000 af 

Pond EXIT: InIOW"'S.95 cfs 178.411 sf 
Prlmaty<S.9S cis 178.411 81 

Total Runoff Afea. 3,aU.3OG ac Runoff Volume "306.629 al Average Runoff Depth;; 0.94~ 
13.32% pervlolU Area. 3,638.100 ac 6.68% Impervious Area;; 260.600 ac 

Future Condillons· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type 1124·hr2-YR RaJnfafl:2.70· 
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Subcatchment Ai: Lake Magnor 

Runoff 88-4.34 cfs@ 11.S4 flrs, Volume" 46.807 ar. Depth" 2.SS· 

RUllOffby SCS TR·2Q method, UH"'SCS, ~ Span" 0.00-999.00 his. dt= om hr.; 
Type II 24·hr2-YR RainfaIl=2.70· 

Area (ac) CN Descript!on 
217.500 99 lAKE MAGNeR 
217.500 Impervious Area 

Te Length 
{min} (feet) 

4.1 4,425 

~ 

~ 

150J '" ,,, 
= 
~ 

1m 

I:;: 
@ 

~ 

= m 
m 
," 
'" " 

Slope Velocil:y Cap.adly Description 
(MI) (ft{se<:) (cfs) 

17.94 Lake or ReservoIr, 
Mean Depth= 10.00' 

Subcatchment A1: Lake Magnor 

Type II 24·hr 2·YR 
Rainfall=2,70" 

Runoff Area=217,500 ae 
RunoffVolume=46.807 af 

Runoff Oepth=2.58" 
Flow length=4,425' 

Tc=4,1 min 
CN=99 

0-0 50"- ,0,;,"",50 m 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type 1124-hr2-YR Rafnfa!1;;2.70· 
p .... 

Hydro-CAOO8.00 VnOO1218 C2006HydroCAD~eSoIu'5oos LlC 

Subcatchment A: 

.~" 31.69 ds@ 13.59 hrs. VoIume= 10.759 af, o"pIh= 0.52' 

Runoffby SC$ TR-2Q method, UH=SC$, TIme Spall" 0.00..999.00 hrs, dt" 0.02 flrs 
Type II 24-hr 2·YR Rainfa~=2.70' 

Area (at) CN Oescr!ption 
250.400 69 
250.400 PeMoUS ma 

" (mlrI) 

120.9 

• 
" • 
" " i: 

~I! 

" " " 

L_ 
(Ieell 
3,259 

S"" (I\II\) 

0.0086 0.45 

Capacity Deserlptlon 
(ds) 

LaglCN Method. 

Subcatchment A: 

Type II 24·hr 2·YR 
Ralnfall=2,70" 

Runoff Area=250.400 ac 
RunoffVolume=10.759 af 

Runoff Depth=O.52" 
Flow length=3,259' 

Slope=O.0086 'f 
Te=120.9 min 

CN=69 

., ..................• 
Th>o I,.,....) 

""""" 

II]~I 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporalion 
HydroCAOO8.00 s/nOO1218 C2006 HydroCA.D Software SoMk>ns LLC 

Type II 24·hr2·YR RainfaO"'2.70· 
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ImRW!l 

Subcalchment B: 

HI4.16cfs@ 13.14hr.;, Volume= 24.318 af, Depth" 0.91' 

RunoffbySCSTR-20 method, UH=SCS, Tme Span= o.oo.m.ool'll5, <It= 0.02 his 
Type Jl24-hr 2·YR RalnfalF2.70· 

Area lae) CN Desefipli9!! 
300.300 79 
300.300 peMous Area 

Te Length 
(min) (feel) 

93.9 3.727 

1 
! 

'"" 11\11\) 
0.0100 

Yo_ 
Ift{se<:) 

0.66 

Capadly DesWptJon 
refs) 

Lag/CN I&!thod, 

Subcatchment B: 

Type II 24·hr 2·YR 
Ralnfall=2.70" 

Runoff Area=300.300 ac 
Runoff Volume=24,378 af 

Runoff Oepth=O.97" 
Flow Length=3.727' 

Slope=O.0100 'f 
Te=93.9 min 

CN=79 
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I Subcatchment 81: Barbo Lake Subcatchment C: 

Runoff . lat.94cfs@ 11.93 h/'s, Volume'" 9.275 pI, Depth= 2.5$' R~' . lS.87 cfs@ 12.48 lIB. Volume" 4.876 8~ Depth= US' 

i Runoff by sea TR·20 method, uw>SCS, TIme Span" 0.00-999.00 hI'S, dI= 0.02 hrs RlIOOff by scs TR-20 method, UH=SCS, Tune Span: 0.00-999.00 Ills, (It" 0.02 his 
Type n 24·hr2-YR Ralnlall=2.70" Type II 24-hr2·YR Ralnfa!l=2.70" 

Area (ac} eN DeSCfio(ion Area lac) eN Oes!2!!E!!ion 
43.100 " BARBO lAKE 51.000 " 43.100 ImpeMousma 51.000 Pervious Area 

To L .. "M S"," 
VO_ 

""'"'' - To L_ S"," V._ Capacity Desttiptjoo 

l!!!!!l {feen {MIl INsec} Icfs) <min) Ifee!} 1!IIl!} l!llsecl lets} 

" 2,070 12.69 lake or ReselVotr, . 41.8 1,16& 0.0051 0.41 t.aglCN IMlhod, 
Mean Oepth= 5.00-

Subcalchment c: 
Subcalchment 81: Barbo Lake 

i Ie ......... ;g 111....-",1 

Type 11 24·hr 2~YR " 
Type 11 24·hr 2~YR 

'" " Ralnfall=2.70" ". ,. Rainfall=2.70" " Runoff Area=51.000 ae ," Runoff Area=43.100 ae " ,~ " RunoffVolume=4.876 af 
'" RunoffVolume=9.275 af " ,'" t" Runoff Depth=1.15" 

-" 
, Runoff Depth=2.58" l~ Flow Length=1,18S' 

r~ Flow Length=2,070' " Slope=O.0051 'f 
" Te=2.7 min " 
" " Te=47.8 min 
" CN=SS " " 1il • CN=82 
" , · " • 
" 

, 
" .. • '00 .~. m ~~ 300 :I!o «io Go 500 !.5G 000 650 100' lio aCo ~ !IOO soio 0 0 

• sO ,60' .. ~~.~*~~-~ ... -~~ TON (><>0<') 
nm.(1)o<>C') 
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Subcatchment D: Subcatchment E: 

Runoff . 228.75ds@ 12.1600. Volume" 18.700 al. Depth: 1.27' Runoff . = 16.99ds@ 14.84 Ius, Volvme" 8.220 af. DepW< 0.55" 

Runoff by SCS TR·20 method. UH~Scs. TIme Span= 0.00.999.00 hrs. dl: 0.02 hl'5 Runoff by SCS TR·20 method. UH=SCS. ,me Span= 0.00-999.00 hI5. 01\" 0.02 hl'5 
Type 1124·hr 2-YR Raiflfai=2.70· Type JI24·hr2·YR Rainfa1l=2.70· 

Area (acl CN Des~ Area lac} CN Des~i!?!l 
176.300 .. 178.000 70 
176.300 PeMousArea 178.000 PervioUS Area 

To length S"," 
VO_ 

Capatit~ Descrlption To L."'" So,. VelOOty Capacity De~ 
(min) (feell (111ft} {Mae} jds} (min) jfeell jl\ff\} {ft/sec} (efS} 
22.9 1.485 0.0280 1." laWeN PMlhQd, 205.3 4.714 0.0051 0." LaglCN Method, 

Subcatchment D: Subcatchment E: 

101"='11 " 10 ......... 

Type II 24·hr 2·YR :f~ '" Type 11 24·hr 2~YR .. 
Ralnfall=2.70" " Rainfall=2.70" 

Runoff Area=176.300 ae .. Runoff Area=178.000 ae 
~~ " RunoffVolume=18.706 af " RunoffVolume=8.220 af 

! Runoff Depth=1.27" -" Runoff Oepth=O.55" :('0 

! Flow Length=1,485' ! • Flow Length=4,714' • Slope=O.0280 'f , Slope=O.OO51'f 
§ Te=22.9 min , 

Te=205.3 min · CN=84 • CN=70 , , 

:~ ~ ,. = m = =.;, *-"t-"1 - '" = ,. ~ .. = ~ 
, 
o. 

,60 150 m 2$0 ~ lSO m ~~~ 000 m 101:> 150 ~ &SO s«I oSo • " 
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Subcatchment F: Subeatchment G: 

I 
R_ · 2e.73efs@ 15.11 tus, Volume" 12.se5 at, Depth" 1.21" R~' . 47.Uefs@ l1U3 m, VoI!m\e= 3IJ.4S$ af, Depth: 0.97" 

Runoff by SCS TR·20 method, UH=SCS, TImet Sp.9O'" 0.00-999.00 hIS, dt" 0.02 tvs Runoff by SCS TR·ZO method, UH:SCS, TImet Span: 0.00-999.00 Jus, dI" O.02M 
Type 1I2Hlf 2·YR RalnfaIF2.70· Type It 24-hf 2·YR Ralnla!F2.10" 

Area {ael CII """""'" Area {ael CN 0._ 

I 
124.900 " 375.200 79 
124.900 Per.ioos Area 375.200 PeM<H.is Area 

To ,- '"'" VelOOty Capacily Description To ,.""" S"", Velocity C._ """""'" {min} {feel} {tvn.} 1ft/see} Ids} (min) (feel) IIVtI) {fIIseel {ets} 
242.6 5,559 0._ 0." LaWCN Method, 341.5 8,822 0.00$0 0.43 LagICN Method, 

Subcatchment F: Subcatchment G: 

11'11<--'""'11 io""",,' , " " Type II 24·hr 2-YR 
" 

Type II 24·hr 2-YR 

" Rainfall=2.70" Rainfall=2.70" 

" Runoff Area=124.900 ac " Runoff Area=375.200 ac 
» 

RUnoffVolume=12.686 af " RunoffVolume=30.458 af 
" i,~ Runoff Depth=1.21" i" Runoff Depth=O.97" 

I" Flow Length=5,559' I" Flow Length=8,822' 

" Slope=O.0022 'r . Slope=O.OO30 'r 
" • Tc=242.6 min 

" 
Tc=341.5 min 

• CN'83 CN=79 

· , 
· ~ 100 150 100 m 300 300 .oo#o5t()s50~~1io15o&50&.os60~ ,.,. m m "" *-1:-':: .. ilo w,. ,;" ,"", .. • To<>o(>w><>t.) 

I 
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Subcatchmenl H: Subcatchment I: 

Runoff · 10.68efs@ 12.40 IllS, Volume" 8.1Waf. Depth" 1.09" Runoff . 13.1Gcfs@ 12.54 Ills. Volume: 10.659al, Depth" US' 

Runoffby SCS TR·2Q melhod, UH=SCS, TJrne Span= o.oo-m.oo hI>, dt" 0.02 hI> Runoffby SCS TR·2{j method, UH=SCS, TUM Span= 0.00-999.00 his, <II" 0.02 his 
Type t124·hf 2·YR Rainfall=2.10' Type It 24'M 2·YR Ralnfall=2.10· 

Area (ac} CII Descr\p!k>n Area lac} CN De~loo 
96.100 " 111.500 82 
96.100 Pervi<ws Area 111.500 PeNiou$ Area 

To Lenglh . .,. Ve!odty Capacity Desu'iplion " ,.""" •• po Velocity Capacity """""'" {mln! {reet} (MI) {Nsec) (cfs) (min) {feel} {MIl eli/sec} {efs} 

." 2,080 O.OISO 0." Lag/CN Method, 52.3 2.381 0.0130 0.76 lag/eN Method, 

Subcatchment H: Subcatchmenll: 

;~ Ill""",,,,' ~ Ill"""'" 

" Type II 24·hr 2-YR 
" 

Type II 24-hr 2-YR 

" Rainfall=2.70" " Ralnfall=2.70" 
~ 

Runoff Area=96.100 ac ~ Runoff Area=111.500 ac 
" " " RunoffVolume=8.709 af " 

RunoffVolume=10.659 af ." Runoff Depth=1.0S" !~ Runoff Oepth=1.15" 

i: Flow Length=2,080' I" Flow Length=2,381' . " 
" Slope=O.0180'r " Slope=O.0130'r 

" Tc=41.2 min " Tc=52.3 min 

" " CN=82 
" CN'81 " 
" " • . 
'. • .((1 150 100 25Q lOa 3i,) .ooc-o$Co5-S0~!6/l 1(10 150 600 !.lO soo s50 

o. 

" "".ooro"m:mm.ooc-osoosOOWlG&:l 110 150 a60 !.ioo 000 s50 • 0 
TI<>o(>w><>t., rm.o 1_" 
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Subcatchmenl J: 

Runoff 63.73 cts@ 14.2711rs. Volume" 24.111 aI, Depth= 0.92' 

Runoffl7i SCS TR·2(l method. UH=SCS, Ttrne Span: 0.00-999.00 Ills, dl"" O.0211rs 
Type 1124-hr2-YR Ralnlal=2.70" 

Area (ae) CN Descrip!!on 
315.200 78 
315.200 Pen.iousArea 

To 
(min) 

175.9 

" 

L.""" (rull 
5.2$$ 

s.", 
(IIII\) 

0.0053 

v."", 
lit/sec) 

0.50 

Capac/!)' Desalption 
(efs) 

laglCN Method, 

Subcalchment J: 

Type II 24·hr 2·YR 
Ralnfall=2.70" 

Runoff Area=315.200 ac 
Runoff Volume=24.177 at 

Runoff Depth=0.92" 
Flow Length=5,28S' 

Slope=0.0053 'f 
Tc=175.9 min 

CN=78 

.••••••••• - •• ~-* ••••• 
1>0>'''''''''1 

-

Future Conditions· Lake Magnor 
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Subcatchmenl L: 

Runoff IS.12ds@ 13.3311rs, Wlume: 4.962 ai, Depth= O.:W 

Runoffl;f SCS TR·2{) method, UH=SCS, Trme Span= 0.00-999.00 h~, 01= 0.02 hfs 
Type 11 24·hr 2-YR Ra!nra!l=2.70' 

Area fae) CN DescrlptJon 
158.400 65 
158.400 Pervious Area 

Te Lengl/l 
(min) (feeo 
95.2 3.591 

" 
" -" ! • 

! 

s.", 
(M\) 

o.om 
Veloc:ily 
fit/sec) 

0.63 

Capadty Descriptkln 
Icfsl 

LaglCN Method, 

SUbcatchment L: 

Type II 24·hr 2·YR 
Ralntall=2.70" 

Runoff Area=158,400 ac 
RunoffVolume=4.962 at 

Runoff Depth=O.38" 
Flow Length=3,591' 

Slope=O.0200 'r 
Tc=95.2 min 

eN=65 

"""'" 

Future Conditions. Lake Magnor 
Prepared by OAS, CedarCofporlltion 

Typell24-hr 2-YR RainfatJ=2.70· 
P~!a 

HvdroCAO®8.00 sin 001218 C 2006 HydroCAD Software SoIuti-oM LLC 

Subcatchment K: 

BS.57 cfs@ 13.18 hrs. VoIume= 21.651 aI, Depth= 1.03' 

Runolfby SCS TR·20 method, UH"SCS, TlrM Span= O.OD-999.OO hrs, dt .. 0.02 Ills 
Type n 24-hr2·YfI; RalnralF2.70' 

To 
(min) 

IOU 

" " " 
" 

" " ~ 
" , 

ON ~ ... " 

L.""" (feet) 
4.1&4 0." 

Capacity Desctip(ion 
(efs) 

I..agICN Method, 

Subcatchment K: 

Type II 24·hr 2~YR 
Rainfall=2.70" 

Runoff Area=252.300 ac 
RunoffVolume=21.651 af 

Runoff Depth=1.03" 
Flow Length=4,154' 

Slope=0.0096 'r 
Tc=101.3 min 

CN=80 

~.~ •• - •••••••• * ••• - • 
11o>o(l>oo.>"'} 

"""'" 

Future CoMlUons • Lake Magnor 
PrElpaled by DAS, Cedar Corporaliorl 
HydroCA()!l8.00 sin 001218 C 2006 HydroCAD Sooore So!u1ions LLC 

Type II 24-hr2· YR RalnfaH=2.70· 
p",,, 

f!J??J?OO§ 

Subcatchment M: 

Runolf 9329 cfs@ 13.78 hfs, Volume= 32.001 ai, Depth: 0.82' 

Runoff by SCS TR·2{) method, UH='SCS, TII"OO Span= 0.00-999.00 h~. dl= 0.02 h~ 
Type 1124·hr2.YfI; Ralnfa!l=2.70' 

Area (a<;) CN DeseriptOO 
469.100 76 
469.100 PeMous Area 

To 
(min) 

145.5 

" " " " " " , 

CO""" (feen 
6,45-4 

S ... 
/ll/tI) 

0.0120 

Velocity 
(llfsecl 

0.74 

Capacity Oescription 
Ids) 

Lag/eN Melhod, 

Subcatchment M: 

Type II 24·hr 2·YR 
Rainfal1=2.70" 

Runoff Area=469.100 ac 
RunoffVolume=32.001 at 

Runoff Depth=O.82" 
Flow Length=6,454' 

Slope=O.0120 'f 
Tc=145.5 min 

CN=76 

... _-_._ .... _._._---
~[><><>t.} 



I Future Conditions· Lake Magnor Type II 24·hr2-YR RalnftlH=2.70· Future CondlUons • lake Magnor Type II 24-hr 2·YR RalnfaJ1;2.70· 
Prepared by DAS, Cedar Corporation Page 21 Prepared by DAS, CedarCorpotalion ,.,.22 
liydroCADtI8.00 sJn 001218 1)2006 Hy,yt>CAD So/twofe SoIuions LtC BmI2OO6 tW!roCAD®MO tin 001218 1)2006 Hyd"oCAD Software SoMloos LtC """"'" 

Subcatchment N: Subcalchment 0: 

I Runoff . 9.71efs@ 14.181us, Volume'" ·usa af, Depth= 0.38' """" . lUI ds@ 13.05 hIS, VoIume= 4.Ul aI, Depth= 0.55' 

Runoff by SCS TR·20 method, UH:SCS, Tme Spa~ 0.00-999.00 hIS, <It" 0.02 hI's Runoffb)' SCS TR·20 method, UH=SCS, TIme Span: 0.00-999.00 his, lit: O.021lrs 
Type 112HIf 2·YR Ralf'lfalr-2.70" Type n 24-hr 2·YR RalllfaI:2.70· 

Arealae} CN 00- Arta !ae) CN """""'" 
I 

133.700 " IOS.700 70 
131700 PeMousAfea 105.700 PeMousA1ea 

To L ...... ''''" V._ C._ "'- To CO""" $"," V._ Capacity Descriptioo 
(mill} {feel} {lVftj {flJsecj jds} (min) (fee!! 1M) {flJs£cl Icfs} 
143.6 5,467 0.0172 0." LagICN Method, ss .• 3,627 0.0193 0.71 lag/eN Method, 

I 
Subcatchment N: Subcalchment 0: 

,~ 
!OR-"""I ; ID"' ...... ' 

Type II 24·hr 2-YR " 
Type II 24·hr 2·YR 

• 

I 
Ralnfall=2.70·' " Ralnfall=2.70" 

" • Runoff Area=133.700 ac " Runoff Area=105.700 ac , 
RunoffVolume=4.188 af 

u 
RunoffVolume=4.881 af " ! ! Runoff Depth=O.38" ! :~ Runoff Depth=O.55" 

I , Flow Length=5,467' In Flow Length=3,627' < • 

· Slope=O.0172 'f • Slope=O.0193 'f , 
, Tc=143.6 min · Tc=85.6 min 
, CN=65 

, 
• CN=70 , , , , 

· !Ol00uoilll'l'S<)XO!I:i.O .tOo.sa 000 m";'!5() 100 J~ i.io tSo • • ~ lio'SO:lOO250»;I3S(Im~(»«o".} • T ... fI><'6'} 
m~ 

! 

Future Conditions • lake Magnor Type II 24-hr2·YR RainfaD=2.70· Fulure Conditions . lake Magnor Type 1124·hr2·YR RainfafJ:2.70· 
Prepared by OAS, Cedar Corporation Page 23 Prepared by OAS, Cedar Corporation P~24 
HyllroCAD® 8.00 sin 001218 C 2006 HydroCAD Software Sofulioos LLC 6I2?12006 HydroCAD® 8,00 VII 001218 C2006 HydroCADSoitware SoIu!iOllS LLC """'" Subcalchmenl P: Subcalchment Q: 

Runoff . 17.49cfs@ 13.69 hrs. Volume= 6002 ar, Depth= 0.59' RU(loff . 52.91 ds@ 13.35 hrs, Volume" 13.561 aI, Depth" 0.92' 

Runoffby SCS TR-20 method, UH~SCS, ,me Span" 0.00-999.00 h<s, dt= 0.02 hrs Runoffby $OS TR·2Q meUlOd. UH=SCS, nne Span= 0.00-999.00 his. dt= 0.02 h<s 
Type II 24·/lf 2.YR Re.lnlaIl"2.70· Type II 24-hr 2-YR Re.l'IIai=2.70' 

Area (ac} CN Desg:i£!ioo Area {ae! CN De§:f!!.e!ion 
12\.200 71 176.800 " 121.200 PervlotJs Area 178.800 PeNiousArea 

" length $." 
V,,_ Capatily Description " L,,",,, $.,. 

Vo_ 
Capacity Description 

[min) [lee!} (MIl [fIIsecj (ds} (mln} !fet!) {MI} !fllsec) (cIs) 
126.4 3,452- 0.0075 0.45 LagJCN Method, 10-4.6 4,105 0.0100- 0.65 Lag/CN Method, 

Subcalchmenl P: Subcatchment Q: 

:~ 
11l1WdI1 ~ 10"' ...... 1 

Type II 24-hr 2-YR 
" 

Type II 24·hr 2-YR 

::. Ralnfall=2.70" . Ralnfall=2.70" 

:: Runoff Area=121.200 ae . Runoff Area=176.800 ae 

(~ 
RunoffVolume=6,002 af -" 

RunoffVolume=13.561 af 
Runoff Depth=O.59" i. Runoff Depth=O.92" 

Flow Length=3,452' I. Flow Length=4,10S' 

Slope=O.0075 'f Slope=O.0100 'f 

:1 " Tc=104.6 min Tc=128.4 min 
" CN=78 

'I 
CN=71 

" , 
'" ,. ~ '" ", "' '" 'i:.. 1'''::: ~ .. ," ,. ~ .. .. .. .. 

" .oom$SG!Oo600JOO1~~oiooOOo95e • TWIo(l'oo:>o<.) 



Future Conditions - Lake Magnor 
Prepared by DA$, Cedar Co!pOfatlon 

Type 1124-hr 2-YR RainfaN=2.70· 
P~25 

HydfoCAD!I8.00 &In 001218 0 200S liyd"oCAO S(jIbvar~ SoM5ons llC 

Subcatchment R: 

Runoff IS.63cfs@ 15.05hrs, Volume= 9.674 af, Deplh= O.4S' 

Ruooffby SCS TR.:ro method, UH=SCS, Tme Span: o.oo-m.oo hrs. dt" 0.021vs 
Type 112+hr 2·YR Rainfa!l=2.70· 

AIe.a (ae) CN Desqiption 
242.600 68 
242.600 PeNtoos. Area 

T. 
(mln) 

208.5 

length 
(feel) 

5,852 

S"," 
IMll 

0.0078 0.47 

Capacity Desaiption 
rds) 

LagICN IMthod, 

Subcatchment R: 

Type II 24-hr 2-YR 
Ralnfall=2,70" 

Runoff Area=242.600 ac 
RunoffVolume=9.674 af 

Runoff Depth=0.48" 
Flow Length=5,862' 

Slop.=o.o078 or 
Tc=208.5 min 

CN=68 

""""" 

Future Conditions. Lake Magnor 
Prepared by DAS, Cedar Cofporalion 

Type II 24·hr 2·YR RainfaN=2.70' 
P.1lle27 

HydfoCAOO 8.00 sJn 001218 02006 HxdroCAD Softwale SoItJ§om lLC 

Reach 10R: 

for 2'YRevent 
SU97af 

'''''''''' 

InHowArea = 

" ... 0""", 

1.659.800 ac. Inflow Depth = 0.61" 
33.00 cfs@ 26.36 hrs, Volume" 
32.96 efs @ 2S.12 hrs, Volume" 64.S97 af, AHen= 0%, Lag= 106.0 mln 

Routing by stor-lnd.TraflS method, TJrne Spall= 0.00-999.00 hrs. dt" 0.02 hrs 
Max. VaJoctlr 0.67 fps, Min. Travel TIffi&= 62.3 mln 
AYQ. Ve!oclly = 0.19 Ips, AYQ. Travel Ttme" 225.7 min 

Peak Storage" 123.208 c.f@27.09hrs, Average Depth at Peak storage= 0.24' 
Bank·Full Depth= 3.00', Capacity at Bank·Fulf< 2,299.12 cfs 

200.00' x 3.00' (leep chaMel, n= 0.050 
Side Slope Z-value= 10,0 '/ Top W.dth= 260.00' 
Length:" 2,510.0' SIope= 0.0034 '/ 
Inlet Invert= 1.205.&0', CMletlnvert= 1.197.21)' 

Reach 10R: 

! 
1 

Innow Area=1,659.800 ac 
Avg,Oepth=0.24' 
Max Vel=0.67 fps 

n=0.050 
Lc 2,510.0' 

8=0,0034 'r 
Capaclty=2,299.12 cfs 

Future Conditions - Lake Magnor 
Prepared by DAS, Cedar CoIporation 
liyd"oCAOO 8.00 sin 001218 C 2006liyd"oCAO Softwar~ SoIWor\$lLC 

TypeI/24-hr2-YR RainfaIfr.2.70· 
Pege26 

6122J?006 

Reach 8R: 

[79] Warning: Subffiefged Pond 6P Primal)' delriee # llNtET by 0.54' 

lollow Area = ,,- for 2_YR event 
119.733 af 

""""" 
2,086.500 ae, InfloW Depth = 0.69' 

72.62 cfs@ 15.1SIvs, Wlume= 
5822 cts@ 19.761vs, Volume" 119.731 af. Altefl" 23%, lll9" 275.1 min 

Routing by stOf·lnd~Trall$ method, TIfM Span= 0.00-999.00 hrs, 1It= 0.02 hrs 
Max. Ve!oeity= 0049 Ips, Min. Travel TIme= 192.7 m1n 
Avg. Veloeit)' .. O.Da Ips, AYQ. TravelTme" 1.235.5 mlII 

PeaJr.storage= 650,006 ef@ 16.55 hr$, Average Depth at Peak stor~= 0.7'" 
Bank-Fun Depth= 3.00', Capacity a\ Bank-Fu!l= 622.17 cts 

150.00' x 3.00' deep chaMe~ n= 0.050 
Skle Slope Z-value= 10.0'/ Top'Mdth= 210.00' 
Length= 5,615.0' Slope'" 0.0004 '/ 
Inlellnwrl"I,l96.9O'. Outlellnverl= 1,194.50' 

~~Cii&g~d$iikli*,M 
Reach 8R: 

Inflow Area=2,086,500 ac 
Avg. Depth=0.74' 
Max Vel=0.49 fps 

n=0,060 
L=5,616,O' 

8=0,0004 'r 
Capaclty=622,17 cfs 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr2-YR RalnfaB=2.70· 
Page 28 

ttydroCAD®8.00 sin 001218 0200& ttrdroCAD Software Soilllions LLC 

Reach 12R: 

161] Warning: Exceeded Pond lIP by 2.00'@0.OOhrs 

for 2-YR event 
63.247 af 

""""" 

tn!lowAre.a = 
,",ow 
0","", 

1,407.500 ae, Inlkm Depth = 0.54" 
99.94 cts@ 16.63 hrs, Volume" 
86.92 cts@ 19.55 hrs, Volume" 63.24S ar, Allen= 13%, Lag" 175.0 min 

Routing by Slor·lndtTraflS method, T.me Span= o.oo-m.oo hr$, dt" 0.02 hrs 
Max. Velocity: 0.63 Ips, Min. Travel nne" 94.6 min 
Avg. Velocity = 0.09 Ips. AYQ. Travet Tlme= 669.3 min 

Peak Storage= "rn,621 cf@17.911vs, Avef.1lle Depth at Peak storage" O.6r 
Bank·Full Depth= 3.00', Capacity at Bank·FuiF 1,117.13 efs 

200.00' x 3.00' deep channel, 11= 0.050 
Side Slopa Z-value= 10.0 '/ Top Width" 260.00' 
Length= 3,585.0' Slope"" O.OOOS '/ 
Inlellovert= 1.209.00', OLllJ.ellnvert= 1,200.10' 

~'_''''~7_'''' '.'4Jiil!!7_#¥,;,~_,",1 
Reach 12R: 

i 
! 

Inflow Area=1,407 ,500 ac 
Avg.Depth=0.67' 
Max Vei=0.63 fps 

n=0.050 
L=3,585,0' 

9=0.0008 'r 
Capaclty=l,117.13 cfs 



Future Cond[tlons • Lake Magnor 
Prepared by CAS, Cedar Cofporation 
HydroCAOO 8.00 sin 001218 C2006 HydroCAD Sollware SoMions LLC 

TypeIl24·hr2·YR RainfaU=2.70" 
Page 29 

M?!2QQ6 

Reach 13R: 

(61) Hiol: Submellied 4'10 ofRe.aef114R boIIOO1 

InftowArea = 

''''ow ""'",. . 1,249.100ae, InflowDepth= 0.64" 
104.86 cfs@ 14.0S hIS, VI))ume= 
102.54 cfs@ 14.69 hIS. Volume." 

for 2·YR evenl 
66.871 al 
66.871 aI, AUeo= 2'10, Lag= 38.4 min 

Routr.g by Stor·lncI+Trans method, T1r1w Span= o.oo-m.oo hIS, cIt= 0.02 hIS 
Max. Ve!oeity= 1,13 Ips, Min. Travel ,me= 23.3 min 
A"'J. Ve!OOty" 0.20 fps, Ayg. Travel ,vne= 131.4 min 

Pe.akStorage= 143.034 d@ tUO filS, Average Depth al Peak Storage= 0.45' 
Bank·FuII Depth= 3.00'. eapaay al Bank·Full= 2,584.96 cfs 

200.00' x 3.00 deep channel. II" 0.050 
Side Slope Z·vatue= 10.0" Top\¥.dth= 260.00' 
Lengt/F= 1,570.0' Slope= 0.0043" 
lnlellnwrt" 1.214.00', 0\I1Je\ Invert= 1,207.20' 

Reach 13R: 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Inflow Area=1,249.100 ac 
Avg, Depth=O.4S' 

Max Vel=1.13 fps 
n=0.050 

L=1,670.0' 
S=0.0043 'f 

Capactty=2,584.96 cfs 

HydroCAD®8.oo sin 001218 ClOOEi Hydr~ Soltware SoMions LLC 

Type II 24·hr2·YR RainfafF2.70· 
Page 31 

612212006 

Reach i5R: 

121.200 ae. Infiow Depth > 0.28' 
1.08 cis@ 25.73 firs, Volume" 
1.04 cis@ 28.21 hrs, Volume" 

f(lf 2·YRewnl 
2.84Saf 
2.84S af, AHen= 4'10, La9= 148.4 min 

Roullng by Stor·lnMTrans meUm, Time Span" 0.00-999.00 hIS. oil" 0.02 hrs 
Max. Vetody= 0.24 Ips, Mil. Trawl TIme" 71.7 min 
A"1I. Veloeity = 0.24 Ips, Ayg. Travel Trme" 17.7 min 

Peak Storage= 4,634 ct@26.91 hrs, Average Depth at Peak storage" 0.02' 
8ank·Fu!I Depth= 3.00'. Caparoy at 8ank·Full= 3,~S.84 cis 

200.00' x 3.00 deep ctlal\fle~ n~ 0.050 
Side Slope Z·value" to.O" Top W.:llh= 260.00' 
lenglh=l,I22.O' Slope=0.OO70', 
Intel Inwrt" 1.258.00', Outlel Invert" 1.2S0.10' 

Reach 15R: 

Inflow Area=121.200 ac 
Avg. Depth=0.02' 
Max Vel=0.24 fps 

n=O,050 
l=1,122,0' 

5=0.0070 'r 
Capaelty=3,295,84 efs 

Future Cond[llons • Lake Magnor 
Prepared by DAS, Cedar Corporation 
tt&oCA£lo!) 8.00 sin 001218 02006 HydroCAD S<>lM'are Sc:oMi_ llC 

Type 1/ 24·/JJ' 2-YR Rainfa11=2.70· 
Page 30 

Bmf2{)Q§ 

Reach i4R: 

181J warning: Exeeeded Pond lOP by 0.5O'@0.OOhfs 

for 2·YR ewnt 
3O.682al 

InftowArea" 

"'eM"'"' 

646.300 ae, Inflow Depth" O.S1' 
56.78 cfs@ 14.89 lIB, Volume" 
52.17 cfs@ 16.19hB. VoIume= 3O.sa2 af, Allen" 7'10, Lag" 78.4 min 

Routing by Stor·lncI+Trans method. Trme Span= MO·m.oo hrs, <It= 0.Q2 /u$ 
Max. Ve1oeity= 0.66 fJ"lS, Min. Tmvet Tlme= 42.4 min 
A"1I. Ve!oeity" 0.19 fps. A-,.g. Travel TIIW= 189.1 min 

Peak Storage" 134,384 ct@15A8hfs, Average Depth at Peak Siwage= 0.30' 
Bank·FulI Depth= 3.00', Capacity at Bank·FI.IlI= 2,567.45 ds 

200.00' x 3.00' deep channel, n= 0.050 
SOje Slope Z·value= 10.0" TopWldlh= 260.00' 
Length: 2,200.0' Slope" o.oon" 
lnlellnvert= 1,223.5V, OuIlet Inwrt" 1,214.10' 

Reach 14R: 

Inflow Area=646,300 ac 
Avg.Depth=0.30' 
Max Vel=0,86 fps 

n=0.050 
l=2,200,O' 

5=0.0043 'r 
Capacity=2,567.45 efs 

Future Condlllons· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr2-YR RainfafF2.70' 
Page 32 

ttvdt<>CAOO 8.00 $.In 00\21S 02006 Hy<IroCAD Software S<>Mions LLC 

Reach i6R: 

[79J Warning: Submerged Ponc:lSP Primary device 111 INLET by 2.34' 

lor 2·YR event 
23.235 af 

-
Inl'loWI<Jea= ,,-0._ 419.4ooac, Inflow Depth = 0.66" 

6ll.73 cfs@ 13.40 firs, Volume= 
54.29 cls@ 14.45 hfs, Volume" 23.235af. AlIen=II%, Lag=63.4mln 

Routing by St(lf·lncI+TrBIlS melllod. T!l"lle Span" o.oo-m.oo his, dt= 0.Q2 firs 
Ma)(. Velodly= 0.79 fps. Mh Trawl TIme= 34.0 min 
Ao,g. Veloci\y" 0.26 fps, A"1I. Trawl nne= 104.8 mln 

Peak St(lfage" 110,817 ct@ 13.89 hIs, Average Depth at Peak Storage: 0.34' 
Bank·FulI Depth" 3.00', Capacity at Banlc.·FuH" 2,16&.87 ds 

200.00' x 3.00' deep eh3Me~ n= 0.050 
Side Slope Z·value= 10.0 'f Top WldIh= 260.00' 
Length" 1,810.0' Slope= 0.0030" 
Inlet tnvert= 1,255.00'. Outlet Inwrt= 1,2SO.10' 

Reach 16R: 

Inflow Area=419.400 ac 
Avg. Depth=0.34' 
Max Vel=O.79 fps 

n=0.050 
l=1,610.0' 

8=0.0030 'r 
Capacity=2,166,87 efs 



Future CondiUons - Lake Magnor 
Prepared by DAS, Cedar Corporation 
HydroCAO®8.oo sin 001218 02006 HydroCAO SolbYare SoIu!iOM LLC 

Typ6I124·hr2·YR RainfaIl=2.70· -... " fjl??1?9Q6 

Reach 21R: 

(61J H"1Ilt: SubmelYed 59% ofRead16R boHom 

Intkm Alea" 
I","" 

""""'" 
2,764.600 lW, Jnr.ow Depth s 0.71' 

92.54 cfs@ 19.22 hfs, Vohnne= 
92.19c:1's@ 2O.49hfs, Volumes 

for 2·YR event 
162.774 af 
162.773 af, Men= 0%, lag= 76.6 min 

Routing by stor·!rod+Trans method, Tme Spa~ 0.00-999.00 ills, cIt= 0.02 hfs 
Max. Ve.locity= 0.46 fps, Min. Travel Tme" 46.4 mln 
A'0'9. Velocity = 0.07 Ips. AYiJ. Travel TIme= 344.0 m!n 

Peak storaga" 267,53(1 c:I'@ 19.69 hfs, Average Depth at Peak Storage= 0.91' 
Bank·FuII Dep!/l= 3.00', Capacly at Bank·Ful= 732.00 as 

200.00' x 3.00' deep channe~ 1'1" 0.010 Slu!Wsh weedy reaches w/poots. 
Skle Slope Z·value= 20.0 'f Top Wdth- 3W.OO' 
length: 1,342.0' SIope= 0.0006 'f 
tnlet Invert= 1,195.00', CMlellnvert= 1,194.20' 

Reach 21R: 

i 
! 

Future Conditions • lake Magnor 
Prepared by DAS, Cedar CoipOration 

Inflow Area=2,764,600 ac 
Avg, Depth=0.91' 
Max Vel=0.46 fps 

n=0,070 
L=1,342,0' 

S=0.0006 'r 
Capaclty=732,00 cfs 

l-tidroCAD®8.00 sin 001218 C 2006 ¥oCAO Softwilre SoMions LlC 

Type 1124·ht2·YR RainfaD=2.70' 
Page 35 

sm!20Q6 

i 
! 

'.' 

Pond 1P: 

Inflow Area=3,626,900 ac 
Peak Elev=1, 190.60' 

Storage=10,269,969 cf 
90,0" x 20.0' Culvert 

Future Conditions - Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr 2-YR RainfafJ:2_70' 

-", '" 6I2?!2QQ6 HydroCAD® 8.00 sJn 001218 02006 HydroCAD Software Solutions llC 

InfloWAru= 

'0""" 00tJl0w 
Primal}' 

Pond 1P: 

3,626.900 ae. infloW Depth" 0.$6' 
1,071.87 cfs@ 11.94 h/'s, VoIume= 

5.95 cfs@ 63.99 hrs, Volumes 
5.95 cfs@ 63.99 ills, VoIume= 

for 2·YR event 
258.&68 af 
178.411 af, AUen'" 99'};, lag= 3,122.9 rOO 
178.411 at 

Routing by stor·Jrod me\hOd, TIffle Span= 0.00-999.00 h1$, <It= 0.02 hfs 
Peak Elev= 1,19O.6O'@63.99hfs SUrf.Area= 17,376.399 sf StOf&{le= 10,2&9,969 c:I' 

P\I.Ig-Flaovdelenllon lime" 19,150.2 min cak:olaled for 178-411 at (69% ofk1llow) 
Centef"-of·Mass del time= 16,576.8 min (2O.203.2 ·1,626-4) 

#f 

" " 
Elevation 

(feeO 
1,190,00 
1,192.00 
1,194.00 

EIowlloo 
{(eeG 

1,190.00 
1,195.00 

Elevation 
(feell 

1,190.00 
1, 195.00 

Invert Avail.Storage storage DescriptIOn 
1,190.00' 
1,190.00' 
1190.00' 

39,292,916 c:I' Lake Magnor {Prlsmalic)Usted below (Reca!C) 
24,221,896 c:I' Barbo Lake (Prlsmalic}Uslecl below (Recalc) 
19504 098 c:I' Mud Lake fPrlsmaUe)Usled below fReca!e) 
33,018,913 c:I' ToialAvailable storsge 

Surf.Area 
(so-!\) 

9,474,113 
9.822,176 

10,173,849 

Surf.Area 
tsg..ft) 

3,912.341 
5,776.418 

Surf.Area 
(so-ftl 

3,567.635 
4.214,004 

lnc..stOfe 
{cublc-IeeO 

0 
19,29(1,891 
19.996,027 

lnc.stOffl 
(cubic-feen 

0 
24,221,898 

II1<:.SIOfe 
(cublc-reen 

0 
19.504,098 

Invert. Outlet Devlces 

COrnSlore 
{cublc-feen 

0 
19.296.891 
39.m,918 

CumStOfe 
kubic-feen 

0 
24,221,898 

Curnstore 
(cuble-feell 

0 
19.504,098 

#1 Primary 1.190.00' 90.0· x 20.0' long Culvert X 2.00 
CMP,Pf~,nohea<twan. Ke"O,900 
ouUet [nvert.= 1,189.70' S= 0.Q150 'f ce= 0.900 
1'1" 0.025 Corrugated metal 

Primary Outflow Max=5.94 c:l's@63.99hIs HlN=l,I90.6O' (Free Dischal1le) 
t...'=Culvert (Barrel Controls 5.94 ds@2.76Ips) 

Future Conditions - Lake Magnor 
Prepared by DAS, Cedar Corporation 
HydroCAD® 8.00 sin 001218 C2006 HydroCAD Sollware So1uIK>ns LlC 

InfloW Area = 
Ion.. 

Pond 4P: 

fox 2·YR event 
8.220 af 

Type II 24-hr 2·YR RainfaJ1=2.70· 

""" """"" 

"""'" 
178.000 ac. InfloW Depth" 0.55' 
18.99 cls@ 14.84 hrs, VoIume= 
0.00 cfs@ 0.00 hfs, VoIume= 0.000 af, Atlen= 100%, lag= 0.0 min 

Ro>Uting by Stor·lrod method, Tlme Span= 0.00-999,00 hI'S, lIt= 0.02 !'Irs 
Peak E1ev= 1,195.01 '@35.60hrs SurfArea= 1,103.829 sf storage= 358,043 cf 

Pklg-Flow cietenliorllime" (001 calculated; lrIitial slorage exeedes outlloN) 
Cenler-of·Mass del time= (not calculaled: 00 outflow) 

Volume Invert Ava~.storage storage Desqription 
#1 1,194.50' 2,679.643 cf Cuslom Stage Data (PrismalieJjsled below (Reea1e) 

Elevation 
{feell 

1,194.50 
1,195.00 
1,197.00 

" .. 
" 

Surf.Area 
(so-fll 

219.331 
1,101,921 
1,432,609 

!ne.Slore 
(cublc-feen 

o 
345,313 

2.5-3-4,53{1 

Cum.store 
(cubic-feel) 

o 
345.313 

2.819.643 

Pond 4P: 

Inflow Area=17S.000 ac 
Peak Elev=I,195.01' 
510r090=358,043 cf 



Future Conditions • lake Magnor 
Prepared by OAS, Cedar Corporation 
HydroCAMl8.oo '"'" 001218 C2006 HydcoCAD Softwar~ SoMloos LlC 

TypeI124-hr2·YR Rainfalr-2.70· 
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W?1?OO6 

Inllow Area = 
10""" 

""""" Prima!), 

Pond 5P: Greley lake 

96.100 ae, InllWt Depth '" 1.09' 
70.68 as@ 12.040 hIS, Volume= 

0.00 as@ 0.00 hrs, Volume= 
0.00 efs@ 0.00 hrs, VoIInne= 

lor 2·YReve/lt 
8.709 af 
0.000 ai, Men= 100%, Lag= 0.0 mi'l 
0.000 af 

Routing by SW·lnd method, TIJM Spanoo 0.00.999.00 hrs, cIt= 0.02 tits 
Peak fley: 1,192-56'@2fl.3.BhIs Surf.Area- 677,872 sf Storage: 379.34$ cf 

PJug.F1o:ffl detenliM lime= (not ca\cu!ated; 1nitial storage e~ olllflow) 
CentN-oI·Mass det. time" (not calculated: no outllow) 

Volume Invert AvaH.St9!OO!! Stcrao8 Deseripfun 
#1 1,192.00' 6,458,361 cf Cus\nm Stage Data (prtsmalltJ-lsted belcm (Recale) 

Elevation 
ffeeO 

1,192.00 
1,194.00 
1,196.00 
1,198.00 
1,200.00 

Device Routing 
., Primary 

Sutf.Area 
(sq.ft) 

6&6,399 
707,0S4 
748.224 
769,737 

1,301,932 

tnc.SIOfll 
(cubie-IeeP 

o 
1,373,453 
1,455,278 
1.537,981 
2.091,669 

Invert Outlet Devices 

Cum.Store 
(cubie-feeO 

o 
1,373,453 
2,628,731 
4,3&6,692 
6,45$.361 

1,199.00' 20.0' long l: 20.0' breadth Broad..cresled ReetangularWelr 
HeM (feet) 0.2Q 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
Coer. (Eng~) 2.68 2.70 2.70 2.64 2.63 2.6-4 2.6-4 2.63 

PrimM)' Olilflow MlW'O.oo cis@O.ootlts HW=I,192.00' (Free Discharge) 
"t...'=8road..crested Redangu'arWelr( controls 0.00 tts) 

Future Conditions • lake Magnor 
Prepared by OAS, Cedar Corporation 
Htdto-CAOO 8.00 ~ 00'2'8 C2006 HydroCAD Softo\ .... e Solutions LtC 

Pond 6P: 

[611 Hint: Submerged 34% of Reach lOR bottom 

Inflow Area" 
10"", 

{Of 2·YR event 
119.733 af 

Type II 24·hr2·YR Rainfan=2.70· 
Page 39 

6!22!2000 

""""" Primary 

2.Ga6.SOO St, In6Wf Depth = 0.69" 
61.74 efs@ 12.60 his, VoIume= 
72.62cfs@ 15.18h[1;, Volume" 
72.62c1s@ 15.16 hIS. VoIume= 

119.733 sf, Men" 11%, lag= 1S4.5min 
119.733 af 

ROI.IIing by S1or·h1d method, TJr1"le Span= o.oo.m.oo hrs, dt= 0.02 tits 
Peak fklV' 1,2OO.11'@ 15.16 hrs Suff.Area= 515.266 sl Storage" 51,833 c1 

Plug-flow de,enliorJ time'" 3.9 min calculated for 119.731 af (100% ofinllow) 
Ce-nter-of·Mass del time= 3.9 min (1,814.3· 1,810.~) 

#1 1.200.00' 5,386,561 cf Custnm Stage Data (Pri$malicJ.lsled below (Reea1c) 

ElevaliorJ SurfAtea 
(Ieel) fsg-ft) 

1,200.00 404,702 
1,201.00 1.385.892 
1,203.00 3,105,372 

""""" Routing Invert 

" P",,", 1,197.10' 

" Prima!), 1,202.00' 

1nc.S1ore 
(cubic-feel) 

o 
895,297 

4,491.264 

Outlet Devices 

Curn.S1ora 
fwbic-feeO 

o 
695.297 

5.386,561 

48.0" l: 2M"ong Culvert X 2.00 
CM?, projecting, 110 headwall, Ke= 0.900 
Ou!letlnvert=I,197.00' $=0.0050" Cc=O.900 
n= 0.025 Corwgated metal 
20.0' long x 20.0' breadth 8road..crested Rectan9ular Weir 
Head (feel) 0.20 0.040 0.60 0.80 1.00 1.20 1.40 1.60 
coer. (English) 2.68 2.70 2.70 2.6-4 2.63 2.6-4 2.64 2.63 

trlmary OlilFlow Max=72.62 c1s@ 15.16 hIS HW=1,200.11' (Free Discharge) 
c':culvert (Barrel controls 72.62 c1s@4.96Ips) 

2=8road..crested Rectangular Weir( controls 0.00 cfs) 

Future Conditions • lake Magnor 
Prepared by OAS, Cedar Corporation 

Type 1124-hr 2·YR Rainfalf:2.70· 
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HvdroCAD®8.00 '"'" 001218 C2006 Hy<!roCAD So!twai~ SoIv5oos LLC 

"""'" Pond 5P: Greley Lake 

" 

Future Condillons • lake Magnor 
Prepared by DAS, Cedar Corporation 

Inflow Area=9S.100 ac 
Peak Elov=1,192.5S' 
810rago=379,345 cf 

HydroCAOO6.00 sin 0012.6 C200Ei HyciroCAD Software SoIl£ons LlC 

Type II 24·hr2·YR RainfaD=2.70' 
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6i?WQOO 

Pond 6P: 

Innow Area=2,086.500 ac 
Peak Elev=1,200.11' 

Storage=51,833 cf 



Future Conditions - Lake Magnor 
Prepared by OAS, Cedar COrpo!1IIion 

Type 1/24-hr2-YR Raintall=2.70· 
Pag&41 

HydroCAQ:.!/ 6.00 sJn 001218 0200$ HvdroCAD So\twa(e SoMioos LtC 

Pond 7P: 

for 2-YR event 
6.002af 

""""" 
121.200at.. lnIlowDep!h= 0.59' 
17.49tfs@ 13.69hlS, Volume" 

1.08 tfs@ 25.73 Ms, Volume" 
1.08 cis@ 25.73 Ms, VOlume" 

2.M5 ai, Allen" 9-4%, Lag" 722.4 min 
2.645 If 

Routing by stOf·lnd method, TIme Span= o.oo-m.oo Ms, tit" 0.02 hIS 
Peak EIev= 1,259.6O'@25.13Ms Sutf.Area" 179.563 sf stOf&ge" 235,565 ci 

Plug-Fkrw deten\iQn time= 4,145.3 mlrI ca\eUlated for 2.645 al (47% oflnfl(:r,o{) 
Center-ol·Mass del tme= 3,979.4 mlrI (4.975.1 _ 995.1) 

Volume Im-ert AvaiLS!Ofm SIO)fl!ge OeWlpti9n 
111 1,258.00' 505,511 ci Custom Stage Data (PrismatkJ-lSled below (Reca\e) 

Elevation 
(fee!} 

1,258.00 
I,~,OO 
1,261.00 

'I Primary 

12 Primary 

SurlArea 
tso-f!) 

114,0&1 
195,115 
195.715 

Inc.stO)fe 
fcuble-feeQ 

o 
309,196 
195.715 

CllrnStOfe 
(wble-feeQ 

o 
:w9,19$ 
505.511 

Invert CMJeI OeVoee.s 
1.259.00' 14.0")( 20.0' long Culvert eM?,~. 1'\0 headwaU, Ke= 0.900 

0uUetInvert"I,258.9O' S=O.OO5O., ce=0.900 
n= 0.025 COm/galed metal 

1.260.00' 20.0' long )( 20.0' breadth Broad-Cresled RectangularWeJr 
Head (Ieef) 0.20 DAD 0,60 0.80 1.00 1.20 1.40 1.60 
Coel. (English) 2.68 2.70 2.70 2.64 2.63 2.64 1.64 2.63-

E
ilY OutFlow Mwol.07 tfs@15.13hrs HW=1,259.6O' (Free Discharge) 

=Culvert (Barrel CoolroIs 1.07 cis@2.01 Ips) 
=Broad-Cresled RettangularWelr( controls 0.00 cfs) 

Future Conditions -lake Magnor 
Prepared by DAS, CedarCOfPOfation 
HydroCAO®8.00 sin 001218 1)2006 H#oCAD SoltWllle Solu1ions LlC 

Pond 8P: 

fIIr 2-YR event 
23.235al 

Type II 24-hr 2·YR Rainfa!r-2.70· 
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""""" 
419.400ee. InIIwo'Oeplh= 0.66' 
60.75 cis@ 13.36 hIS. Vulume= 
60.13 cis@ 13.40 tvs, VOIume= 
&0.13 tfs@ 13.40 hrs, VoIume= 

23215 at Allen= 0%, Lag= 0.8 min 
23235al 

RGU\ing by S1or·lnd method, Trme Span= 0.00-999.00 hIS. d1= 0.02 his 
Peak E1ev= 1.257.03'@ 13.40 tvs Surf,Area'" 79.025 sf Storage" 2.148 ci 

P1ug-FIow deten\lOlllirne= 0.8 min ta\cU13led lIIf23.235 af (100% olinllow) 
center·ol·Mass ~.1lme'" 0.6 min (1,004.6 -1,004.0) 

Volume Invert Avall.S101age Storage Descrlpfiorl 
'I 1.257.00' 3,038.942 cl Cuslom Slage Data {Pr\smallcJ,.isled below (Reca\e) 

Elevatlon 
(feel) 

1.251.00 
1,250.00 
1~I,OO 

Deyjce Rollling 
#1 Primary 

12 Primary 

Surf.Area 
WtID 

68,211 
1,\74,614 
1,174,614 

Inc.store 
(coble-Ieell 

o 
1,864.328 
1,174,614 

Cum.stOfe 
(coble-feel} 

o 
1,864,328 
3,036.942 

1.253_00' 72.0- x 20,0' long Culvert CMP, projec::Ilr"og, no heriHaU, Ke= 0.900 
CMleI Invert" 1,252.90' S" 0.00$0 'f ce= 0.000 
n" 0.025 Coougaled mete! 

I,~.OO' 20.0' lOng x 10.0' breadlh Broad-Cresled RettangularWeJr 
Head (feel) 0.20 0.40 0.60 0.60 1.00 1.20 1.40 1.60 
coer, (English) 2.68 2.10 2.102.64 2.63 2.64 2.64 2.63 

PrimalY Outflow Max=82.91 tfs@ 13.40 hrs HW:l.251.03' 1W=1.255.00' (F"t(fIj TW Sev= 1,255.00') 

t 1"culvert (Barre! Contruls 82.91 tfs@5.81 fps) 
2=Broad-Cresled ReclangularWelr( COntrols 0.00 tfs) 

Future Conditions - Lake Magnor 
Prepared by DAS. Cedar CorporatiOn 

Type II 24·hr2·YR RalnfaI1=2.70· 
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HxdrQCAD® 8.00 sJn 001218 02006 HydroCAD Soltwa<e Solutions LtC """"" 
/ 

" ,," 

Future Conditions -lake Magnor 
Prepared by OAS, Cedar Corporaijon 

Pond 7P; 

Inflow Area=121.200 ac 
Peak Elev=1,259,60' 
Storage=235,568 cf 

HydroCAD® 8.00 ~ 0012\8 c2OO6 HydroCAD Software So/uIk.n$ LtC 

Type 1124-hr2-YR Ralnfafl:2.70· 
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6n2l?OO§ 

! 
! 

Pond 8P: 

Inflow Area=419.400 ac 
Peak Elev=1,257,03' 

Storage=2,148 cf 



Future Conditions - Lake Magnor 
Prepared by DAS, Cedar Corporation 

TypeI/24-hr2-YR RalnfaO"2.70· 
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!-OOIroCAC>® &.00 slnOOl218 C2006 HylkoCAO SoftWa< .. SoMlon$ lLC 

Pond 9P: 

1611 triO!: Submefged 96% of Reach 12R bottom 

for 2·YR event 
M.897 af 

""""" 

InnowArea .. ,,
CM_ 
Primary 

1,6-59.800 ae, In1low Depth .. 0.61" 
95.53cfs@ IM8m, Volume" 
33.00 d's@ 26.3& hrs, Volume" 
33.00 efs@ 26.3& hrs, Volume" 

M.897 af, Merl" 85%, Lag" 412.9 min 
&4.897 af 

Routing by Stl)l'-IOO method, TIme Span" o.oo.m.oo hB, dt" 0.02 hrs 
Peak EIev= 1,2GS.33'@26.38hB SurfAle8" 2,312,605 sf Sl~" 1,641,990 a 

P~FIcr.Y de\el'ltioll tBne" 558.4 rlirI calc!Jlated for84.897 af (100% oflllfiow) 
Center-of·Mass del firw" 5.58.3 rnln (2,018.8 _ 1,458.3) 

Volume Invert Avai.Storage: StOfllge Desgio!ion 
#1 1,208.00' 16,083,958 tf Custom Stage Data Wrisln8tieJ,Jsted below (Recalc) 

Elevaliorl 
fteen 

1.208.00 
1,211tOO 
1.212.00 
1,213.00 

Oev!oe Routing 
#1 Primary 

#2 Prlmary 

SulfArea 
rsq.n) 

1,411,294 
3.455,564 
3,880,76-8 
3,880,763 

Irle.St()fe 
{cubic-teen 

o 
4,868.858 
7,335,332 
3.860,76-8 

Cum.Store 
fcubJc..teen 

o 
4,868,858 

12,203,190 
16,083.95S 

Invert 00IJ.et Delkes 
1,206.00' 48.0- x 25.0' long Culvert CMP, projecting, no headwall, Ke" 0.900 

Outlet Invert= 1,205.90' S" 0.0040" C-e= 0.900 
n" 0.025 Corrugated melal 

1,212.00' 20.0' 10rlg x 20.0' breadth Broad-Crested Reetangu\arWelr 
Head (feel) 0.20 0.040 0,60 0.80 1.00 1.20 lAO 1.60 
Coet. (English) 2.6-8 2.70 2.70 2.64 2.63 2.64 2.64 2.&3 

~rimary OutFlow Max=33.00 as@26.36hrs 1--/'N;>1,20MS' 'J'oIr-l,207.00' (f1xed TW Elev= 1.207.00) 
c'=Cumrt (Barrel Controls 33.00 cfs@4.78Ips) 

l"Broad-Cresled ReelanguluWelr( COntrols 0.00 tfs) 

Future Condillons· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24·hr2-YR RainfaIl=2.70· 
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smnQQ6 H'fdfoCAC>®8.00 sin 001218 e 2006 HyrlroCAO Sof\waJe sotut:ons lLC 

InfloW Area" 
I,flow 
CMflow 
Primary 

Pond 10P: 

646.300 ae, Inftow Depth'" 0.57" 
62.43 ds@ 14.38 hrs, Volume" 
5&.78 tfs@ lU9 hrs, Volume" 
56.78 d's@ 14.89 hrs, Volume" 

for 2·YR evenl 
30.961 af 
30.632 af, Allen" 9%, Lag" 30.2 mirl 
30.682 af 

Routing by Slor·IOO method, TIme Sparl" o.oo.m.oo hrs, dt" 0.02 hrs 
Pe-al<. E!ev= 1,225.67@14.89hls Surf.Area" 53,290 sf Storage" 99,691 cf 

Pklp-FJow- detention time" 223.3 min calculated for 30,631 -af (~otlnflow) 
cenler-of·Mass del. time" 27.9 min (1,468,6 -1,440.7) 

Volume Invert AvailStorage St~ DescrlpUon 
#1 1.223.00' 596,246 tf CU$lOfn Stage Data jPrismatieJjsted below (Recale) 

Elevation 
ffeet) 

1.223.00 
1,228.00 
1,230.00 
1,231.00 

Dev!oe Routing 
#1 Primary 

#2 Primary 

Suri.Area 
lsg-fl) 

21,Z95 
81.139 

129,511 
129.511 

11I(:.81ore 
fcublo-feetl 

o 
255,085 
210,650 
129.511 

Cum.Store 
(cubJc..feet) 

o 
255,085 
460,735 
596.246 

Invert Outlet DaoJc.es 
1,222.50' 72.0· x 20.0' long Culvert CM?, projecting, no headwa!l, Ke" 0.900 

0utie1InYert"I,222.3O' S"O.OI00', C-e=0.900 
IF 0.025 Corrugated metal 

1,230.00' 20.0' long x 20.0' breadth 8road-Crested ReetangularWeir 
Head (teel) 0.20 0.40 0.60 0.80 1.00 1.20 lAO 1.60 
Coal. (English) 2.68 2,70 2.70 2.64 2.63 2.&4 2.64 2.63 

~rimal)" OulFlow Max=S6.78 ds@14.89hrs f-ilN:l,225.67 lW=1,223.50' . (Ft>:ed TW E!ev= 1,223.50) 
c'''culvert (Barrel COnlfols 56.78 ds@5A4fps) 

2"Broad-Cresled ReelangularWelr( COnlfols 0,00 ds) 

Future Conditions - Lake Magnor 
Prepared by DAS, Cedar Corpora6on 

Type 1/ 24-hr2-YR RalnfaIl=2.70· 
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H'fdtoCA[)!lS.OO sin 001218 02006 HydroCAO Soltwate So!u1Ioos LLC """"" 

f 
! 

Future Conditions - Lake Magnor 
Prepared by DAS, Cedar Corporation 

Pond9P: 

Inflow Area=1,659,800 ac 
Peak Elev=1,208,88' 

8torage=1,641,990 cf 

Type f12-4-hr 2-YR ReinfaIf:2.70· 
Page 48 

Hy<iroCAD1>S.OO sin 001218 C2{l06 ftidroCAO Software SoIu!ions llC """'" 
Pond 10P: 

Inflow Area=646.300 ac 
Peak Elev=1,225.67' 

Storage=99,691 cf 



Future Conditions· Lake Magnor 
Prepar&d by DAS, Cedar Corporation 
Hy<I!~ 8.00 sin 001218 C2Q96 Hydr<>CAD Softwace Sl>Mioo$llC 

Type II 24-hr2·YR Ralnfag=2.70· 
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'i??!W<l 

Pond 11P: 

1&11 Hint $ubmeroed 33% of Reach 13R bottom 

for 2-VR event 
71.$33 af 

1,401.500 ac, InfloW Depth = 0.61' 
110.61 cfs@: 14.64 hrS, VoIume= 
99.94 cfs@: 16.63 hIS, Voklme" 
99.94cfs@ 16.63hrS, VoIume= 

63.247 a~ Men" 10%. Lag= 119.2m'11 
63.241 af 

RoutitIg by stof-\nd method, nne Sp3n= 0.00-999.00 hrS, dt= 0.021\fS 
Peak Elev= 1,209.47@ 16.63 hIS Suff.Aru= 409,879 sf storage" 546,405 d 

PIug-flow detentiOl1 time" 314.4 rnfn caJcul3ted for 63.245 af(U% of~fkm) 
Center-of-Mass del. lime; 85.6 min (1,387.2 -1,301.8) 

Volume Invert AvaU.Stor!K!e $I?@¥! De¥ripIlon 
tl 1.2<)7.00' 2,933,712 d Custom Stage Data IPrismaUc)J:ste<l below (Reeale) 

Ek>vation 
(feeQ 

1,207.00 
1,210.00 
1,214.00 

paw Routing 
tl Primary 

Surf.Area 
(¥tn.) 

34,962 
491,135 
581,178 

Inc.store 
(wbi<:--fee!) 

o 
189,14& 

2,144.626 

CUm.store 
{cubic-reef! 

o 
789,146 

2,933,772 

Invert Outlet [)eykes 

1,207.10' 72.0~ x 25.0' long Culvert X 4.00 
CMP, projecting, no headwall, Ke" 0.900 
Ou\letlnvelt" 1,207.00' S= 0.0040 'f <:e;o 0.900 
n" oms Corrugated metal 

In Pr\m3ry 1.214.00' 20.0' long x 20.0' b/lladth Broad-Crested Reelan9u\arWelr 
Head (fee!) 0.20 0.40 0.60 0.60 1.00 1.20 1.40 1.60 
COef. (Eng~h) 2.68 2.70 2.10 2.64 2.63 2.64 2.64 2.63 

PrifTIa'Y OutFlow Max=99.93 cfs@ 16.63 hts H'N=1,W9.4T 1W=1.209.oo' (fl-.;ed TW Elev= 1,209.00) 

t:1"Culvert (Ou\Iet COnIfOls 99.93 cfs@3.57rps) 
2=Btoad-Custed ReetangularWelt{ controls 0.00 ds) 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar COlpOration 

Type II 24-hr2-YR Rainfag=2.70· 
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Hy<IroCArn>&.oo sin 001216 C20Q6 HydroCAD Softwafe SoMions LLC 

Pond UP: Marsh lake 

tor 2-YR event 
1&.700 al 

""""" 
176.300ae. JnllowOepth= 1.21" 

228.76ds@ 12.16hrs. VOlume" 
0.00 cfs@ 0.00 his, Volume= 
0.00 cfs@ 0.00 hIS. VoIume= 

0.000 aI, Allen" 100%, Lag" 0.0 min 
O.oooal 

Routing by Stor'lnd method, Trme Spall" 0.00-999.00 his, dt" 0.02 hrs 
Peak Elev= 1,191.66'@25.32hrs Surf.Area= 511,23S sf StOljlge= 814,&.33 d 

Plug-Flow detentlon t<me" (not calculated: tn~ia! storage exeedeslJoUtfl<:rw) 
Cenler-of-Ma~ del. time" (rIOt cak:ll!ateli: no outflaK) 

Volume Invert AvaiLstor!ge St?f!ge Descripllon 
.1 1,190.00' 3,2Q5,992 d Custom Stage Data (PrlsmaUeJ-lsled below (Reea!.:;) 

Elevation 
(leell 

1,190.00 
1,194.00 
1,196.00 

Devlee R!?UtirYJ 
'1 Primllry 

SuriArea 
M·n.) 

473,448 
564,114 
564.774 

Invert 
1,193.00' 

Inc.Store 
(ct.>bic-feeQ 

o 
2.076,444 
1,129,546 

Outlet Devices 

Cum.store 
leubic-feeQ 

o 
2,076,444 
3.205.992 

20.0' long )[ 20.0' breadth Broad-Crested ReetangularWelr 
HeadlfeeQ 0.20 0.40 0.60 0.80 1.00 1.2Q 1.40 1.60 
Coer. (Eng~h) 2.68 2,10 2.70 2.64 2.&3 2_M 2.M 2.63 

~~:~~~I~;I~~~.t~~~I~~:~~~~: (free o;schal9C) 

FutUre Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr2·YR Ralnfaft=2.70· 

P.,. " HydroCAOO8.oo sin 001218 0200& HW<>CAO Software SoMGm LLC 

i 
! 

Pond 11P: 

Inflow Area=1,407.500 ac 
Peak Elev=1,209.41' 
Storage=548,405 cf 

""""" 

Future Conditions· lake Magnor 
Prepared by DAS, C&dar COrporation 
HydroCAO® 8.00 sin 001218 C2006 HydroCAD Softmfe SoMions LlC 

Type II 24-hr2·YR Rainfa11=2.70· 
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6/2?!200S 

Pond 17P: Marsh Lake 

Inflow Area=116.300 ac 
Peak Elev=1,191.66' 
Storage=814,833 cf 

~l.A . ... ..... .... ..... . ......... . 
~----------------. ,.. .... (I><U.) 



Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type IIU-hr2-YR Rainlall=2-70' 
Page 53 

HyltoCAD®8.oo slnoo1216 C2006Hydr~So~eSo!uIioMLLC """"" 
Pond EXIT: 

(40J Hint: Not DesWbed (OutJ\ow=lnflow) 

Inflow Area ;; 

" .... P","", 

3,62&.900 ae. In!low DepUl > 0.59" 
5.95 c;fs@ 63.99 hrs, V.mme= 
5.95 efs@ 63.99 hrs, VoIume= 

ror 2-YR ewnl 
178.411 al 
176.411 aI, AlIen= 0%, Lag" 0.0 min 

ROIJIIDg by Stor-Ind melllod, Ttme Span: 0.00-999.00 his, <It= 0.02 hr$ 

Pond EXIT: 

Inflow Area=3,626,900 ac 

Future Conditions· Lake Magnor 
Prepared by OAS, Cedar Corporation 

Type fl24-hr 1Q-YR Rainfall=4.10· 
Page 55 

Hya-C>CAD®8.00 sin 001216 02006 HydfoCAD So!tware SoMioos LLC """"" Subeatehmenl N: RunoIiArea=I33.700 ae RunoIiDeplh=1.09" 
F\oW Length=5.467' Slope=O.Oln 'f Te~U3.6 rrin CN..s5 RunoIf><35.05 er.. 12.111 al 

SubcalcilrmnlO: RunoffArea=I05.700 <lC RUI1Qff Deptl1=I.40· 
Flow Leng\h=3,627' Slope=0.OI93 'f TI:=85.6 rrin CN=70 Runoff=56.18 ds 12.304 al 

Subealehment P: RunoIiArta=121.200 ae Runoll Deplh"1.46" 
F\oWLwgth=3.452" Slop<I..o.0075 'f Te"128.4 min CN=71 Runoff-49.79 efs 14.776 of 

Sub(;atehment Q: Runoff Area"'1711.800 ae Runoff Deplh"'I.91' 
Flow Lwgth~4,105' 5Iope..o.0100'f Tc~104.6 rrin CN-78 Runo1f><119.94 cis 2a.979 al 

Subcalchmenl R: Runoff Ar-e,,"242,6QO ac RunoffDepItJ=I.27" 
Flow leng!.h=5,eS2" Slope=0.OO78 'f Tc=208.5 m'n CN=6$ Runoff=57.34 cf$ 205.&49 al 

Reaeh 8R: Avg. Dep!h=I.04' MaxVel'<O.60 Ips Infow-:IOS.46 cis 284.713 al 
n=O.05O L=5.S15.0' S~.OOO4 'r Capacity---622.17ds ~100.41 ef$ 2M.711 al 

Reach lOR: Av~ 0ep!h'<O.35' MaxVe!'<O.S6 Ips 1n~0W"61.72 efs 211.783 al 

Reaeh 12R: 

Rueh 13R: 

Reach 14R: 

Reach 15R: 

Reaeh UR: 

Reath 21R: 

Pond lP: 

Pond 4P: 

1'\"0.050 L=2.510.0' 5=0.0034'f Capacity=2.299.12ds 0vtI0'tP61.69cfs 211.783af 

Avg. Oeplh"I.2~' Max VeI..a.94 fps ln~o'N"2fi5.45 cfs 167.114 af 
n'<O.050 L"3.58S.0' S~0,OOO8'r Capaclty=I,I17.13efs 0utII0W"247.21 cis 167.1I3al 

Avg. DeP'h"O.M' MnVeI~I.70 Ips IntOYi'"300.71 els 161.353 af 
n~.OStl L"I,570.0' S<O.oo.43" Capacity=2,5M.95cfs OutIIovr-2S8.OScls 161.353&1 

Avg. Oepltl..o.5O' Ma~ VeI~l.20 ~s tnftow=123.79 cis 78.272 af 
n><O.050 L~2.200,0' SEO.0043" Capac:itr'2,567.45 cfs 0utt0W"'123.20 cis 18.272 af 

Avg.O~~O.II' MaxVeFO.58fps IfltO'N"13.50cls 11.61981 
n"'O.05O L=I,I22.O' S..o.0070'f Capacity>o3,295.S-4cls 0utlkrN"13,10ds II.619al 

Ava. Oeplh,,0.52' "'a~VeI·I.04 Ips In!ow-lll.99 cis 54.629 af 
n~O,()50 L"I,610.0' 5..0.0030 'f Capacltt-2,165-87 cfs 0utII0'N"1 11.41 cis 54.629 af 

Avg.Oepttl"I.3r /,In VeI..a.59 Ips In~OW"las.S6 cis 373.351 al 
n..o.070 L=I,342.0' 5=0.OOO6'f Capacity'>732.00 els 0utII0'N"1M.S7 cis 373.351 af 

PukEle'i"I,I91.14' Slorape'"19,711,115d 1nf0'N"1,6S3.01 cis 548.508al 
00.0'120.0' Culvert 0utII_~20.55 cis 451.235 sf 

Pea~ Elw-I,195.49' Slofage"902.534 cf 1n!0W"'48.08 cis 20.720 al 
0utIiOW"O.00 efs 0.000 af 

Pond 5P: Gnlay Lake Peak EJer-I,193.W Storage=769.475 d lfl!ovr-I48.03 ds 17.665 al 
0utII0'W"Il.00 cis 0.000 af 

Pond 6P: Pea~ ~v=1,200,95' Storape"'S22,074 cf Jnftow=118.40 cis 2M.713 sf 
0utJa,<,-=IOS.46cls 2M.713af 

Future Condilions • Lake Magnor 
Prepared by DAS, Cedar Cofporalion 

Type fl24·hr 1Q-YR RainfaIf.:4.10· 
Pag{l54 

6!?21?QQ8 HydfoCAO®8.00 Vf1 001218 C2006HydroCADS~eSoMionslLC 

Tune $pan~O.OO-999.00 hrs, di.=0.02 /irs, 49951 ~$ 
Runolf by SCS TR·20 method, UH=SCS 

Reach rouiliIg by Stor,lnc1+Trall$ metllod " Pond fOIIting by Stor-Ind metIlocI 

Subc"tclmnnt A: RImoIiArea=2SO.4oo ae RunoIfOep!h=I.33· 
FIowLeng\h~3,259' SIopa'<O.0088 'f Teo>I20.9 rrin CN=69 Runoff=S>S.52 ds 21.796 al 

Subcatcrurnmt AI; Lake Magnor Runoff Area~217.500 ae Runoff ~3.98· 
Fl_L~=-4,425' T~4.1 rM1 CN:99 Runoff>ol,m.IOels 72J60al 

Subeatetumnt B: Ru1oIIArea=300.300 ae RUI'l(IffOep!h=2.04· 
Flow Length=3,72r SI4pe=O-Oloo 'f Tc=93.9!lin CN"79 Rurio!f.231.31 ds 51.115 al 

Subeatehment 81: Barbo Lah RunoIJ Area=43.1oo ae RunoffDeplh=3.98" 
Flow b~=2,070' T0=2.7!lin CN=99 Runoff.27S.92 ds 14.299 al 

Sub-eatehment c: fUBloffhu=51,OOO ae RunolfDep!h=2.29" 
F\oW Leflg\h:I,IW SIope:0.OOS1" Tc .... 7.8 min CN=82 Runoff=7.H8 cis 9.n1 al 

SubcalchmenlO: Runoff Area=176.300 8¢ RunoffOeptn.246· 
FtowLeog!h"I,485' SI~~,02ao'l Teo>229 rrin CN=M RunoIt--444,98 cfs 36.133 al 

Subcalehmenl E: Runoff hea .. 178.000 ae RunoffOep!/l'>I.40· 
Fl_Length:4,714' SIope~.0051 'f Tc-205.3 min CN"'70 Runoff=48.08 cis 20.720 al 

Subcatchment F: Runoff Area.'24.900 ae RunoffDe¢l=2.37" 
F\oWLeflg!h=S.559' SI~=O.oo22 'f Tc=242.6 min CN~83 RunoIf><SJ.90 cfs 24.70t al 

Subeatelltnl!ntG: RunoffAru=375.200 lie RUI\Off~=2.04" 
Flow Leng!h>'8.822" 5Iope><O.003-0 'f Tc=341.5 min CN=19 Runo1P1OS.19 lOis 63.939 af 

Subcatchment H: RunoIfAru=96.loo a~ RunoffDeplh~221" 

Fl_Le!'Ig!.h~2,080' Slope"0.0180'f TC"41.2rrin CN=81 Runoff=148.03efs 17.665al 

Subealchmentt: RunoffArea .. III.500lIc RunoffOeptl1~2.29· 
Flow Lenglh=2.3!1' Sfope=O.0130'f Tc=52.3",n CN=!2 Runoff.ISO.66cf$ 212Q6al 

Subealchment J: Runoff Ar .. =3IS.200 ae RunoIfDepllrI.91" 
Flow Lenglh-S,2U' SIope~O.OO5l·f Te"175.9 min CN=78 Runolf=l44.23 cis 51.665 al 

Sub-ealchment K: Runoff Area"252.300 ae Runoff Dep!ll~2.12" 
AowLeog!h=4,15-4' SloPll=O.OO9oS'f Tc"IOUmln CN~eo Runolf><191.79ds 4UI0al 

Subcalehment l: Runoff Area=I5S.400 Be RunoffDep!h=I.09" 
FlowLeog!h-3,591' S!~..o.02oo 'f Tc=95.2 min CN..s5 RunolP56.40 cis 14-348 al 

Subcatchmenl M: RunoffAre,,--469.IOO ae RunoIJDe¢l=LB2" 
flow Leng!.h=6,454' Slope..o.Q120 'f Tc=145,5 mn CN-76 Runolto225.81 cis 70.970 af 

Future Conditions· Lake Magnor 
Prepared by DAS, CedarCOfporatioo 

Type II 24·hr 10-YR RainfaN=4,10' 
Paga56 

en""", t±tdroCAD® 8,00 sin 001218 e 2005 HvdroCAD Sollware 501u'lons LLC 

Pond7P! 

Pond 8P: 

Pond 9P: 

Pond 10P; 

Pond liP; 

Pond UP: Marsh Lake 

Pond EXIT: 

Peak EJev=I,2S0.3O' Stouge=U8,254 d Jnf0W"49.79 efs 14.7711 al 
CMIIov.-=13.50els. 11.619al 

Peak Elev=I;l57.19' StOfage=170,~ cf 1o~0w>146.63 efs 54.629 sf 
~IIL99cls 54.112981 

Peak Elev=I,210.24' Siorage=5.70Ei,139 d 1n~261.01 cis 211.783 al 
0vtlI0'f0""61.72 c&. 21 I.7S3 al 

Peak E1eV"-I,227.48" Storage"'215.D24 d 1n~12Ei.la cis 78.551 al 
OutlIow=123.79 ds 78272111 

Pea~ E1ev->1,210,DS' StO(age~I,I3-0.615 cf In10W"321.63 cis 175.701 af 
OutIIow-265.45cf$ 161.11431 

peak E1ev=1,193.08' StOfage=I,568;lM cl InftOW"«U8 cr.. 36.133 al 
OvtIowzL34efs 1.15&,,1 

1n!ov.-=20.55 cis 451.235 al 
PrimaIy=20.55 eli 451.235 al 

Total Runoff Aru" 3,8n,300 ae Runoff Volume" 635.053 af Average RunoffOeplh" 1.9$-
93.32% PeiVIous Area = 3,638.700 ae 6.68% Im~iVlous Area .. 260.600 ae 



I 
Future Conditions - lake Magnor Type II 24-hr 1()"YR RainfaN=4.10· Future Conditions - Lake Magnor Typs/f 24-hr 1Q-YR RaInfafFr.4.10· 
Prepared by OAS, Cedar Corporation Page 51 Prepared by DAS, Cedar CorpoJaliOo P3ge sa 
HydroCAD®8.00 sin 001218 C2006tttdroCADSoltwareSo~ LlC """'" HydroC~ 8,00 M1 001218 02000 H)?C)CAO Software SoIu1l.ms LLC snmOOtj 

Subcalchment A: Subcatchmenl A1: Lake Magnor 

I 

, 

Runoff - 9G.S2m@ 13.5& hrs, Volume" 27.7968f, Depth: 1.33' Runoff · 1,348.10cfs.@ 11.94 lIB, Volume: 72.1608f, Depth= 3.93' I 

Rumff by SCS TR·20 method, UH:SCS, Tlma Span: 0.00.999.00 Ms, cit'" 0.02 tus Runoffby scs TR·20 method. UH=SCS, rrrne Span: 0.00-999.00 hrs, cIt= 0.02 M; 
Type 11 24-hfltl-YR RaJnfat=4.10' Type 1J24-hfI().YR Ralofa!l=4.10' 

, /Vee lac} eN Des~j()n Area {ael CN Des~ 

I 
250.400 " 217.500 " LAKEMAGNOR 
250.400 PeMousArea 217.500 ... --
To L,,,,,, S.,. Veloely Capacay "'- To L,,,,,, S.,. "'_ Capacity "'-[min} [feeQ {ftlnl {flfsee} {cis} (min) (fW) 1M} {lIIsec} Ids} 

120.9 3,259 0.00" 0.45 LagICN Method, ••• 4,425 17.94 Lake or Reservoir, 
Mean Depth= 10.00' 

Subcatchment A: 
SubcatchmentA1: Lake Magnor 

:;:Jl Illf<.nolll 

:~ , .. " .. 1101 .... ,...,_ 

• Type II 24·hr 10·YR : . .:-:f' rr Ralnfall=4.10" Type II 24·hr 10·YR 

• Runoff Area=260.400 ac 
,~ Ralnfall=4.10" 

~ RunoffVolume=27.796 at 
'.100 Runoff Area=217.500 ac 

• ,~ 

Runoff Volume=72.160 at ,. Runoff Depth=1.33" m 

i: Flow Length=3,259' [ ~ Runoff Depth=3.98" 

" Slope=O.0086 'r I '00 Flow Length=4,425' 
• - Tc=4.1 min Tc=120.9 min - CN=99 CN-S9 ~ » 

" 
~ 

• ~ • '" · • si> ,&I ,&:i m m x.:. Jt.o m ~~~ 600 m 700 150 aoo $50 i'OO'~ . '$(Im ISo >00 150 300 l5O..oo ~~~~ 600 m 100 1$(1 aOO m ';;;9503 • 

Future Conditions· Lake Magnor Type fl24·hr 10-YR Rainfatr-4.10· Future Conditions· Lake Magnor Type II 24·hr 10-YR RainfaU=4.10· 
Prepared by DAS, Cedar Corporation Page 59 Prepar&d by DAS, Cedar Corporation Page 60 
HydroCAD®S.OO sJn OO121S e2006 HydroCAD So/tv."Me. Solutioos LLC omnooo HydroCAD® 8.00 sJn 00121S C2005 HvdroCAO Software Solvti<>ns LLC W2l2006 

Subcatchment B: Subcalchment 81: Barbo Lake 

Ru!Wff . 231.37c1s@ 13.05 tus. Volume" 51.175 af, Depth= 2.04' Runoff · 276.92 ds@ 11.93 hfs, Vol\Jme= 14E9 af. Depl/F l.9S· 

Ruooff by SCS TR·2{I method, UH"'SCS, Ttme Span" O.OO-9'S9.OO hfs. dt" 0.02 hrs Runoff by SCS TR·20 method. UH"SCS, TIme Spa~ 0.00-999.00 1Irs, dt" 0.02 hts 
Type I! 24 .. hr lQ..YR RainfaJl:4.1O" Type I! 24.hf lQ..YR RalnfaIF4.10· 

Area {ae) eN Des!::!:!l:!!ion Area {ae} eN Des~ioo 
300.300 79 43.100 " BARBO LAKE 
300.300 PeN\ous Area 43.100 Impervious Area 

To Length S'po Velocay Capadly ~5erip!10!l To CO",. S_po Velocity Capady DescriptJon 
[min} (feel) {1IffI) {ftlsec} ids) (min) !feet} (ftIft) {ftlsec) (ds) 

'" 3,727 0.0100 0." Lag/CN Method, 2.7 2,070 12.69 Lake or Reservoir, 
Mean Depth= S.OO' 

Subcalchment B: 
Subcatchment 81: Barbo Lake 

~ 
laf>..-dl 

~ 11I"--r<>'1 

'" Type II 24·hr 10·YR ,. 
Type II 24·hr 10·YR m Ralnfall=4.10" M 

,. 
l; Rainfall=4.10" '" Runoff Area=300.300 ac ,~ 

oro Runoff Area=43.100 ac no Runoff Volume=51.175 at 
,. , 

'" m 

Ii~ Runoff Depth=2.04" RunoffVolume=14.299 at -," Runoff Depth=3.98" 
l i;'; Flow Length=3.727' i ,oo ,. Slope=O.0100 'f l ,., Flow length=2,070' 

• '" Tc=2.7 min • Tc=93.9 min 
'" " CN=99 

" CN=79 
" " 
" " " " . 
" " • • si> '00 ';0 6$0 700 100 800 ~ ;0;0 !i5O • Th>o (hoo.a"') • · ,. .-..... ~.~.~ ..... TIm< (>Iw<') 



Future Conditions • lake Magnor Type IIN·hI" 10-YR Rainfall=4.10" 
Prepared by DAS, Cedar Cofporalion Page 61 
HydroCADlIUO &In 001218 C2096 HvdrcCAO SoltwVe Solutions LLC !i!??nQ06 

Subcatchment C: 

R""ff 73.5-6 tfs@ lH8 hrS, Volume'" 9.727 ai, Depth= 229" 

Runoffby SCS TR·20 IM1IIod. UH<>SCS, Tme Span'" o.oo.m.oo hrs. dt= 0.02 hrs 
Typel124-hflO-YR Ralnfal=4.11)· 

Area (ae! eN Oe$¢!lpl!on 
51.000 82 
51.000 PeMous Area 

Te length 
(mill) lfeell 
41.8 1,186 0.0051 D.41 

~ 
ro 

" 
" : 

I.., 
," 
<" 

" 
" " 
" 
" 

laglCN ~lhod, 

Subcatchment C: 

Type II 24·hr 10·YR 
Ralnfall=4.10" 

Runoff Area=S1.000 ac 
Runoff Volume=9.727 af 

Runoff Oepth=2,29" 
Flow Length=1, 186' 

Slope=O.OOS1 'r 
Tc=47.8 min 

CN=82 

' .. -~.-... ~ ... --..... 
nr... 1/>0'"') 

11l~1 

FutUre Conditions -lake Magnor Type //24-hr 10-YR Rainfafl=4.10· 
Prepared by DAS, Cedar Corporation Page 63 
HydroCAD® 8_00 sin 001218 02006 Hy&-oCAD Software SoMi~ LLC 6!22I2QQ6 

Subcatchment E: 

R,"", 48_08 efs@ 14.821\rS, Volume" 20.720 ai, Depth'" lAO' 

Runoffby ses TR·W method. UH:SCS. TIme Span: 0.00.999.00 IIrs, dt" 0.02 hfs 
Type II 24·1\r 100YR ReinfaIP4.10· 

Area (ae) eN OeS£riPtiOn 
178.000 70 
178.000 PeN\OUSArea 

T, 
(rom) 

205.3 

L,,,,,,, 
(feel) 

4,714 

s." 
{ft/fI} 

0.0051 0.38 

Capacity Description 
refs) 

Lag/CN Method, 

Subcalchment E: 

Type II 24·hr 10-YR 
RalnfalJ=4.10" 

Runoff Area=178.000 ac 
RunoffVolume=20.720 af 

Runoff Oepth=1.40" 
Flow Length=4,714' 

Slope=O.0051 'r 
Tc=20S.3 min 

CN=70 

Future Conditions - lake Magnor 
Prepared by MS, CedarCofporation 

Type II 24·hr 10-YR Ralnfa11=4.10· 

HydrcCADlI 8.00 sIrI 001218 C2006 HydroCAD Sol\wafe So.'uIk>!a LLC 

Subcalchment 0; 

Runoff 444.98ds@ 12.16~. Volume" M.I33 al. Depth'" 2.4<1' 

Runoffby SCS TR·20 melhod.lJH:SCS. Tme SpanG 0.00.999.00 hrs, d\= 0.02 hfs 
Type II 24-hrl().YR Ralllfal!=4.to" 

Area (ael eN Descr!ptiOn 
176.300 M 

Te length 
(rWn) (feeQ 
22.9 1,485 

S"," 
(MI) 

0.0260 1." 

Capacity OesCfipUOn 
refs) 

LaSVCN Metllod, 

Subcatchment 0: 

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

Runoff Area=176.300 ac 
Runoff Volume=36.133 af 

Runoff Depth=2.46" 
Flow Length=1,485' 

Slope=O.0280'r 
Tc=22.9 min 

CN=84 

Page 62 
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Future Conditions -lake Magnor 
Prepared by DAS, Cedar Corporation 

Type 1124-hr 1()'YR Rainfafl=4.10· 

HydroCAO®8_00 slnOO1218 C2006Hyd"oCAOSottwareso;o\JtI"oIls LLC 

Subcalchment F: 

Runoff 53.90cfs@ 15.09hrs. Volume= 24.701 ai, Deptll: 2.37' 

Runoff by SCS TR-W method. UH:SCS, Tune Span: 0.00.9%.00 hfs. dt-.. 0.02 hfs 
Type II 2.4·hr 100YR Ralnfa1F4.10" 

Area lac) CN Desaiptioll 
124.900 83 
12.4.900 Pervioll5Area 

" (min) 

242.6 

" • 
• 

• 
" 

Length 
(feell 
5,559 

S"," 
(Mil 

'002' 

Velocit)' 
Iftlsecl 

0." 

capacll.y Description 
(efs) 

LagfCN Meillod, 

Subcatchment F: 

Type II 24·hr 10-YR 
Rainfall=4.10" 

Runoff Area=124.900 ac 
RunoffVolume=24.701 af 

Runoff Oepth=2.37" 
Flow Length=S,559' 

Slope=O.0022 'r 
Tc=242.6 min 

CN=83 

~.-.~--~.- •••• -* •••• TJm;I{l\O'.<') 

Page 64 
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Future Conditlons - Lake Magnor 
Prepared by DAS, CedarCorporation 

Twe II 24-hr fo-YR RainfaN=4.10' 

HydroCADf) 8.00 sin 00121 a c 2006 HyQ'oCAD Soltwafe Solutions LLC 

Subcatchment G: 

R."", 105.19 ers@ 16.32 hrs, Vo!tJme" 63.939 ai, Depth- 2.04-

Runolfby SCS TR·20 method, UH=SCS, Trne Span'" 0.00-999.00 hrs, dis 0.02. hm 
Type 1l24-hr lQ-YR RSflla!l=4.10" 

To 
imln) 

341.5 

i , , 

c.""" (leeQ 

8,822 "'" ft!J1U 
0."" 

V._ 
fftlsee) 

0.43 

Capaelty Destriptlon 
lets) 

Lag/CN Method, 

Subcatchment G: 

Type U24-hr 10-YR 
Rainfall=4,10" 

Runoff Area=375,200 ac 
Runoff Volume=63,939 af 

Runoff Depth=2,04" 
Flow Length=8,822' 

Slope=O,0030 'r 
Tc=341.5 min 

CN=79 

P~65 

6!?m906 

IDI>-rdll 

Future Conditions - Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr 1O-YR RainfaD"'4.10· 

tftdrpCADp 6.00 sm oot218 c 2005 HrdroCAD Soltware Solutions I LC 

Subcatchment I: 

Runoff 150.66 cfs@ 12.51 h~, VoIu!"ffi): 21.261> ai, Depth" 229" 

Runolfby SCS TR-2{I method, UH"-SCS, TJI"OO Span'" 0.00-999.00 h~, dI'" 0.02 hm 
Type II 24-hr lQ-YR Rainfa1F4.IO· 

Area (ae) eN Qescriptign 
111.500 82 
111.500 Per,ious Area 

Te Length 
(min) (jeell 

52.3 2.381 

'" -'" i. 
! • 

" • 
• 
00 

" 

So,. 
(MIl 

0.0130 

Veloeity 
III/see) 

0.76 

Cap.;clty DescrlJ.'(ioo 
Ids) 

LagJeN Method, 

Subcatchment I: 

Type II 24·hr 10·YR 
Ralnfall=4.10" 

Runoff Area=111.500 ac 
RunoffVolume=21,266 af 

Runoff Oepth=2.29" 
Flow Length=2,381' 

Slope=O.0130'r 
Tc=52,3 min 

CN=82 

"~~~~~~~~~~~~~~~~~~~~~~~~ 
'.oo _________________ _ 

l""O(bou<.) 
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Future Conditions - Lake Magnor 
Prepared by DAS, Cedar Cofporalion 

Type II 24·h, fO-YR RainfaB=4.10' 

tlyd"oCADf) 8.00 sin 001218 02006 HvdroCAD So!lwa!e SoIu'Jons LLC 

Subcatchment H: 

148.03 ets@ 12.39 hrs, Volume" 11.665 aI, Depth" 2-21' 

Ruooffby SCS TR·2Q method, UH:SCS, Trne Span'" 0.00-999.00 hrs. dI'" 0.02 hrs 
Type 1124-hr IQ-YR Ralnfa!l=4.10' 

Area lac) CN Oeseription 
96.100 81 
90.100 PMiousAru 

To 
(mln) 

,oo ,. ,. .. 
,» 
lU ,. , . - . 

! ,. 
• • 
" 00 

" • 

Length 
!feeD 
2,0$0 

SO,. 
n\lft) 

0.0160 

V,"", 
Iftlseel 

0." 

Capaelty Deseriptioo 
(efs) 

LaglCN Method, 

Subcatchment H: 

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

Runoff Area=96.100 ac 
RunoffVolume=17.665 af 

Runoff Depth=2,21" 
Flow Length=2,080' 

Slope=0.D180'r 
Tc=41.2 min 

CN=81 

.oo_-----------------nu""""'l 
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Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-11r 10-YR RainfaD=4.10· 

ltid'oCAOO 8.00 &!n 001218 C2006 HrdroCAD Software Solution. LLC 

Subcatchment J: 

144.23efs@ 14.26hrs, VoI<Jme= 51.685 ai, Depth'" 1.91" 

Runoff by SCS TR·20 !"ffi)ihod, UH"-SCS. TJI"OO Span: 0.00-999.00 hm. dt= 0.02 hm 
Type II 24·hr lQ-YR Rainfaft=4.10' 

Area lac) CN Qescripti9n 
315.200 78 
315.200 PeMous Area 

To 
(min) 

175.9 

m 

," 
," ,. , . 

! ~ 

" 
" 

S"" (MIl 
0.0053 

Veloei!.y 
(fllsee) 

0." 

Capacity Description 
(efs) 

Lag/CN Method, 

Subcatchment J: 

Type II 24-hr 10-YR 
Ralnfall=4,10" 

Runoff Area=316.200 ac 
RunoffVolume=51,665 af 

Runoff Depth"1.97" 
Flow Length=5,288' 

Slope=O.0053 'r 
Tc=17S.9 min 

CN=78 

0 0 14 ,«) 15emm300~ 

Page 68 
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Future Conditions· Lake Magnor Type If 240hr fo-YR RafnfaIt=4.10· Future Conditions· Lake Magnor Type If 240hr fO·YR Rainfalt=4. fO' 
Prepared by DAS, Cedar Corporation P<l>tE! 69 Prepared by DAS, Cedar Corporation Page 70 I 
HydfoCAD!>8.00 sin 001218 e2005 HydroCAO Softwate SoIutioo'l LLC 6l??1?00§ HydfoCA£)® 8.00 sin 001218 C2000 Hyg'oCAD Solfflale Solutions LLC 6I??J20Q6 

I 

Subeatchment K: Subcatchment L: 

Runoff · 191.79efs@ 13.11 /11$, VohRne= 44.670 af, [);!plh= 2.12" Runoff . 56.40 efs@ 13.22 hfs, VoIulM" 14.3.48af, Depth= 1.09' 

Rl/IlOff by SCS TR·20 method, UH=SCS, nne Span= O.QO.999.OO hfs, (\I: 0.02 hfs Runoffby SCS TR·20 method, UH=SCS, nne Span: 0.00.999.00 hrs. <It" 0.02 hfs 
Type II 24-hf10-YR R&infaIF4.10'" Type II 24-hf 100YR Ralnfall:4.10' 

Area rae} CN """","" malae) eN "'-252.300 " 158.~OO " 252.300 PefliiousArea 158.~00 PeMousArea 

To """" "," Ve~ Capacity - To """" "," 
W_ 

C._ [);!wiption 
(min) {feeD {Mil {ftlsee} {efs) (min) {feeD {MI} {fllsee} lets) 
101.3 4,154 0._ 0.68 LagICN Method, 952 3,591 0._ 0.63 LaglCN Method, 

Subcalchment K: Subcatchment l: 

ill 
1[1......." 

~ 
IElPo.n>OI · m Type II 24-hr 10-YR " Type II 24-hr 10-YR 

'" ," Ralnfall=4.10" ~ Rainfall=4.10" ,. 
Runoff Area=252.300 ac • Runoff Area=168.400 ac ,. ,. Runoff Volume=44.670 af • RunoffVolume=14,348 af 

!:~ Runoff Depth=2,12" i~ Runoff Depth=1.09" , ,. Flow length=4.154' ,. Flow length=3,591' • " • 
" Slope=O.0096 'r , Slope=O.0200 'r 
" Tc=101.3 min " Tc=95,2 min • 
" eN=SO " CN=66 . 
" " 
" • " 0 _~~ .... _._ .. __ .d. ' . ~ml~1602S0xc:w @@500550 600 6f,(I-,,,, J~ 600 1$0 m ~ , · '" 0 

r....'''''''''J ....... ("""".) 

Future Conditions· Lake Magnor Type II 24-hr 1O-YR RainfalP4. fO' Future Conditions. Lake Magnor Type 1/24·hr 10-YR Rafnfafl:4.10· 
Prepared by OAS, Cedar Corporation Paga7t Prepared by OAS, Cedar Corporation Page 72 
HydroCAC>tl8.00 sin 001218 eo 2005lttd<oCAD Soltware SoMions LLC 612212006 HydroC~8.00 sin 001218 C2006 HtdroCAO So!tware Sokrooos LLC W?!2006 

Subcalchment M: Subcatchment N: 

Runoff · 225.67cfs@ n.7~ hfs, VoIume= 70.970 af, Depth" 1.82" Runoff . 35.05 efs@ 13_89 Ills, VoIume= 12.11' ef. Depth" 1.09' 

Ronoffby SCS TR·2<I method, UH"'SCS, Trrne Span= 0.00-S99.oo hrs, dt= 0.02 h!5 Runoffby SCS TR·20 melllod. UH=SCS, Time Span"- 0.00.999.00 hrs, dt= 0.02 1m; 
Type 11 24-hr 10-YR Ralnfa1l=4.10' Type 11 24·hr 10-YR Rainfa1l=4.10"' 

Area (ael eN Des<:fiDUoo Area {ael eN DeseriOOon 
~69.100 76 133.700 " ~69.100 PeNklus Area 133.700 PeMoosArea 

To Length ''''" Vo_ Capaeity Descriptkln To Length ,." Velocity Capadty Description 
(fOO) {f~2 {Mt} (ft/sec) (etsj (min) {feeD {MIl (Illsee) {ds} 
145_5 6,454 0.0120 0.14 LagICN Method, 143.6 5.457 0.0172 0.63 lag/eN Mathod, 

Subcatchment M: Subcatchment N: 

IOR".rd\1 

~ 10"''''''''. -,. ..... 
Type II 24·hr 10·YR " Type II 24·hr 10·YR 

Ralnfall=4.10" " Ralnfall=4.10" 
" Runoff Area=469.100 ac " Runoff Area=133,700 ac 

Runoff Volume=70.970 af • RunoffVolume=12.111 af 
" i Runoff Depth=1.82" !~ Runoff Depth=1.09" 

I , Flow length=6,454' ~ :: Flow length=5,467' 

.~ Slope=O.0120'r 
" 

Slope=O.0172 'r 
Tc=145.5 min " Tc=143,6 min 

CN=76 " CN=65 • , 
· , 

,ro ," M '" m * _ """-Of o. 
~ lQQ ,50 roo 150 X<) l50 .oo~5tQ~..:oOS070(l1So0:0~m~ '_'.,"~~~ffi 0 

TtT.o(l>o<6.) 



I 
Future Conditions· lake Magnor Type If 24-hr 1o.YR RalnfafJ=4.10· Future Conditions • lake Magnor Type II 24·hr10-YR Ralnfaf1=4.fO· 

~r~~,~A~~2feC:~~oCADs"ftNare~lLC Page 73 Prepared by DAS, CedarCOTporation Page 74 

I 
sml?OO9 Hydr()(:ADo®&.OO sin 001218 02006 ttydfoCAD Software ~ LLC """"" Subcalchment 0: Subcalchmenl P: 

Runoff · 56.t8cfs@ 13.03/uS, Volume: 12.30-4 af, Depth= 1.40" ..", . 49.79 efs@ 13.56 In, Volume" 14.176 af, Depth= 1.48' 

Runoffby SCS TR-20 method, UH=SCS, TIffie Span" o.oo-m.oo m, cit" 0.02 h~ Runoffby SCS TR·20 method. UH=SCS, Trne Span" 0.00-999.00 hrs, lit: 0.02 hrs 

I 
Typell24-hflo-YR Rainfalf=4.1O' TypeI124-hfl()'YR Ralnfa!F4.10" 

Atea (acl CN "''''''''''' Area (ael CN Demiotioo 
105.700 70 121.200 71 
105.700 P ........ "'" 121.200 PetVlous Area 

" """" S"", 
VO_ 

Capacity - " Length S"", 
VO_ 

"'po"" Desaiption 

I 
{min} (feet) ~l 1f11secl Icfs} (min) Ifeet} 1M} {ft/see} ids) 
85.8 3.627 0.0193 0.71 lagICN ~thod, 128.4 3,452 0.0015 0.45 l.agICN Method, 

Subcatchment 0: Subcalchment P: 

~ .. kl 
tll~1 :g 11I!>.rdI1 

" Type II 24·hr 10·YR Type II 24-hr 10·YR 

" Ralnfall=4.10" · Ralnfall=4.10" 

• Runoff Area=105.700 ac · Runoff Area=121.200 ac 

· Runoff Volume=12.304 af " RunoffVolume=14.776 af 
[" Runoff Depth=1.40" f~ Runoff Depth=1.46" 

, 

," Flow Length=3,627' ,. Flow Length=3,452' 

" Slope=O.0193 'r • Slope=O.0075 'r · Tc=85.6 min Tc=128.4 min 
" " CN=70 CN=71 

• " 
• • .. 

l00'~m1sol6l1m .oo.<50sOo~~&50 lCO ISo &Oo!.5<) soo i60 
.. 'co 'So'm 25Q »>~.oo.60$i50~ eOO@IOolsoro,mmm • " • " T\mO I"""',) nm. {hOur.) 

Future Conditions - Lake Magner Type II 24·hr 1()'YR RainfaY=4.10· Future Conditions - lake Magnof Type II 24·hr f().YR RainfaH=4.10· 
Prapared by DAS, Cedar ~lItion Paglt 75 Prepared by DAS. Cedar Corporalion Pa~76 
HYSi-OCAD®&'OO sin 001218 02006 HydroCAD Soflwafe SoIvIions llC 6J2mOO6 ltyskoCAD®8.00 sin 001218 C 2006 HydrcCAD So!!ware Solulions llC ,"""," 

Subcatchment Q: Subcatchment R: 

R""" · 119,94 as@ 13.25hrS, Volume" 28.919 af, Deplh" 1.97' Runoff . 57.34 cfs@ 14.61 hrS, Volume" 25.649 af, Depth= 1.27-

Runoff by SCS TR·20 method, UH"SCS, TIme span" 0.00-999.00 hn, dt" 0.Q2 hrS Runoff by SCS TR·20 method, UH"SCS, Trma Span: 0.00-9!19.oo hf5, dt" 0.02 hrs 
Type II 24·hr lG-YR Rainfalr-4.10" Type 11 24·hf lG-YR Raiofd=4.10" 

Area (ac) CN ~s~n Area lac} CN Des~i<ln 

176.800 " 242.600 " 176.800 PefV'.ousAre-a 242.600 Pervious Area 

To Length S." Velocit)' "'P"'<Y [fflscriplion To length So .. 

,,_ 
Capacity [fflseription 

(!1'J!)2 (fee!); {MIl {ftlse(;} (cfs) {min) (feel) {MIl (lIIse(;j {cfs} 
11>4.6 4.105 0.0100 0.65 Lag/CN Method, "" 5.882 0.0078 0.41 Lag/CN Method, 

Subcalchment Q: Subcatchment R: 

,~ iSR·.-i ,Il lOR .... """ 

'" · Type II 24-hr 10-YR 
" 

Type II 24·hr 10-YR 
'" Ralnfall=4.10" " RalnfaU=4.10" 
," Runoff Area=176.800 ac Runoff Area=242.600 ao · " RunoffVolume=28.979 af Runoff Volume=25,649 af 
" • 

i" Runoff Depth=1.97" i lS Runoff Depth=1. 27" , . Flow Length=4,105' ," Flow Length=5,862' 

" Slope=0.0100 'f • Slope=O.0078 'r 

· Tc=104.6 min " Tc=208.5 min 

• CN=78 " CN=68 

" '" 
'" • 
• • ~,60,so:xiom300:l5O.oo -<5oWJSOO600o;5QX<l 1110 w:> m 9C<l 950 • • " .00 .SO 2W 150 ..so m .00 ';o_~s;;' ..:w!I 6t.o lCO 1>" !OIl!.5<) m i60 

Th<>OI""'-""') 



Future Conditions· Lake Magnor 
Prepared by DAS, CedetColporalion 

Type II U-hr1O-YR Ralnfa!J=4.10· 

Hy<lfoCAl)!>B.OO sin 901218 C2006 HvdroCAD Sollwar~ SoMiont. LLC 

Reach 8R: 

[19J Warning: SuOO\el'1)ed Pood SP PrlmaI)'de~" 1 INLET by 0.84' 

for lG-YR avent 
284.713 at 

Pagan 

."'''''' 

2.OM.5OO ec. Inllow Deplh = 1.84" 
10He ds@ 16.03 hIS, VoIume= 
100,41 cfs@ 21.55 hrs. Volume" 2M.711 at, Alten= 7%. Leo" 330.7 m!o 

Routing 1»' stor·lnd+Tr1Ins method, TIme Span: 0.00-999.00 his, dt= 0.02 hIS 
Max. Velocity: 0.60 fps. Min.. Travel Trne= 155.0 min 
Avg. Velodty .. 0.09 fps, A'09- Tr1Iwl TIme= 1,086.0 min 

Peak storage" 934.02~ cf@18.96hrs, Awrage Depth at Ptal; storilge= 1.04' 
eank-Full Depth= 3.00', Capacity al eank-Ful? 622.17 ds 

150.00' x 3.00' deep chaMe!, n= 0.050 
Side Slope Z-va~ 10.0 'f Top Width" 210.00' 
LellQ\h" 5,615.0' SIope= 0.0004 'f 
Inlel Invert= 1,196.90', OuUellnvert= 1,1114.5-0' 

• 
Reach 8R: 

[ 

! 

Inflow Area=2,088.500 ac 
Mg,Depth=1.04' 
Max Vel=0.60 fps 

n=O.OSO 
L=S,61S.0' 

$=0.0004 'f 
Capaclty=622.17 cfs 

Future Conditions· lake Magnor 
Prepared by DA5, Cedar Corporation 

Type II 24-hr 1O-YR Rainfa!J=4.10· 

Hydr~ 8_00 sJn 001218 02006 HyOroCAD Soltwale So!ulioro LLC 

Reach 12R: 

[611 Warning: E:o;ceeded Pond liP by 2.00'@0.OOhrs 

for lG-YRevenl 
167_114 af 

Page 79 
fi!??@)OO 

InllowAlea= 
'"floW 
0<M10w 

1,407.500 ac, Inflow Depth = 1,42· 
265.45 cfs@ 15.S6 til •• Vorume= 
247.21 cfs@ 17.78 hIS. VoIome= 167.113af. Atlen=7:;,. L8!P'127.1min 

Rovllng by Slor·lnd+-Trans method. Tme Span" 0.00-999.00 I\IS. dt= 0.02 hIS 
Max. Ve\Qcity= 0.94 Ips, Min_ Travel Trme= 63.6 min 
Avg. Velocity = 0.09 Ips. A'09. Travel Tvne" 637,3 min 

PeakSloraga" 943.690 cf@ \6.72 hIS, Avefilge ~pth at Peak Storilge" 1.24' 
Banl;'FuQ Depth= 3.00', Capacity at Banli;-Flitl= 1.117.13 cfs 

200.00' x 3.00' deep channe~ n" 0.050 
Sjje Slope Z'vaNe= 10.0 'f Top Width" 16G_OO' 
Length" 3,5aS.0' Slope= 0_0006 'f 
Inlet !nvert" 1,20'9.00', Outlet Invert= 1.200.10' 

Reach 12R: 

Innow Area=1.407.500 ac 
Avg.Depth=1.24' 
Max Vel=0.94 fps 

n=O.OSO 
L=3.58S.0' 

$=0.0008 'f 
Capaclty=1,117.13 cfs 

Future Condillons· Lake Magnor 
Prepared by DAS, CedarCofpOralion 

Type II 24-hr 1()'YR Rainfa!J=4.10· 

tfydroCAD®8.00 sJn 001218 C2006MoCAO Sollware So/utioos LLC 

Reach 10R: 

for lG-YRevem 
211.7638f 

Page 76 
6n?!?OOa 

1,659.600!le. Inl\<7n' Depth '" 1,$3' 
61.72 cfs@ 16.60 M, Volume" 
61.69 ds@ 27.95 hrs, Vofume= 211.763 aI, Atlen'" (1%, Lag'" 61.6 min 

Routng by stor·lnd+Trans method. TIme Span" 0.00-999.00 hl>. dt" 0.02 hIS 
Max. Veloclty= O.sa Ips, Min. TraveITime= ~8.7 min 
A'09. Velocity" 0.20 Ips. Avg. Travel Trne= 206.2 m!o 

Peak$l~; 1&1,224cf@27.14h1S. Aver* ~pth at PeakSlorllgeeo 0.35· 
Bank·Fu" ~pt/l= 3.00', Capacity at Bank·Flit: 2,299.12 cfs 

200.00' x 3.00' deep channel, n= 0.050 
Side Slope Z-valoo= 10.0 'f Top WJj!h= 260.00' 
Leng\h= 2.510.0' Slope" O.OO34·f 
Inlet Invert= 1,205.80', OuUellnvert" 1.197.20' 

Reach 10R: 

Inflow Area=1.6S9,800 ac 
Avg. Depth=0.3S' 
Max Vel=0.86 fps 

n=0,050 
L=2.610,0' 

$=0.0034 'f 
Capacity=2.299.12 cfs 

Future Condillons • Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr 10-YR Rainfafl=4.10· 

I1ydroCAD® 8.00 Un 901218 C 2900 HydroCAD Sollwllre Solutior\s LLC 

Reach 13R: 

[611 t1>nt: SUOO\ef{jed 6% or Reach 14R bottom 

lor IG-YReveni 
161.353 af 

P", " 

"""'" 

rnllow Nea = 

'"eMfloW 

1,249.100 ae, tnflow ~pth = 1.55· 
300.71 cfs@ 14.22 hIS, Volume= 
298.05 cfs@ 14.63 hIS, Volume" 161.353 af. Alten= 1%. Lag" 24.5 min 

Routing by $lor-lnd+-TraM method. TIffiS Spall" 0.00-999.00 hIS. dt= 0.02 hIS 
Max. Veloclty= 1.70 Ips. Min. Travel TIme= lS.4 min 
A'09. Veloclly" 0.21 fps. Avg. Travel TIfl)e",127.5 min 

Peak StOfaoe" 275.53a ef@14.37hrs, Average Depth at Peak Storage" 0.84' 
Bank·full Depth" 3.00'. Capacity at Ball~'fli!F 2.584.96 cfs 

200.00' x 3.00' deep channe~ n= 0.050 
Si:le Slope Z-value'" 10.0 'f Top 'Mdlh= 260.00' 
Length" 1,510.0' Slope" 0.0043·r 
Inlet Invert" 1.214.00', Outlet Invert= 1.207.20' 

Reach 13R: 

Inflow Area=1,249.100 ac 
Avg.Depth=0.84' 
Max Vel=1.70 fps 

n=O.OSO 
L=1.570.0' 

$=0.0043 'f 
Capaclty=2,S84.96 cfs 



I ' 
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Future Conditions' Lake Magnor 
Prepared by OAS, Cedar Corporalioo 

Type II 24-hr fO-YR RainfaJl=4.10· 

Itydf~&.OO sin 001218 C:2006 HydroCAO S<>l\wa(e S9!uWns LlC 

Reach 14R: 

(811 Warning: Exceeded Pond lOP by 0.5O'@0.00hlS 

for 100YR eveol 
78272 af 

Page8! 
6!22i2006 

InllowArea ;0 ,,"'"' 
""'"'"' 

6-48.300ae, In~Deplh'" 1.45' 
123.79 tfs@ 15.36 his, VoIull'!e" 
123.~tfs@ 18.4Ihrs, Vo!ume" 78.272 af, AHen'" 0%, Lag= 82.9 min 

Routlog by Stor·lndtTrans method, TIffie Spall" 0.00-999.00 lIB, dt" 0.02 M 
Max. Velociy= 1.20 Ips, Min. Trawl TIne= 30.5 min 
Avg. Ve!oeity = 0.20 Ips, Avg. Travo:! rlme= 184.4 mill 

Peak StOfage= 225,194 t1@ 15.90 his, Average Depth 8\ Peak S10fl1l1e" 0.50" 
Sank·FuIi Depth= 3.00', Capacity at Bank·fulF 2,567.45 crs 

200.00' x 3.00' deep channel, n= 0.050 
Si::Is Slope Z·value= 10.0" Top'Mdttl» 260.00-
lengih= 2,200,0' SIope= 0.0043" 
In!el.lnvert= 1,223.50', Outlet Invert= 1,214.10' 

\~@"~- -WAS 

Reach 14R: 

Innow Area=64S.300 ac 
Avg. Depth=O.50· 
Max Vel=1.20 fps 

n=0.050 
l=2,200.0' 

5=0.0043 'r 
Capacity=2,567.45 cfs 

Future CondllJons· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24·h, 100YR RalnfalJ=4.10· 

IttdroCAD® a.oo $In 0012.18 C2006 IttdroCAD Software SoIu!ions LLC 

Reach 16R: 

[19] Warning: Submerged Pond Sf> Primary deviee # 1 INlET by 2.52.' 

for 100YR ewnt 
54.629 af 

Page 83 
6122nooo 

419.4ooao, InflowDeplll'" I.SO' 
1l1.99cfs@ 14.41 hrs, VoIume= 
111.41ds@ 15.18hrs, Volume" 54.829 af, AlIen= 1%, Lag" 44.8 min 

Routlng by Stor·lnd~Trans method. TIme span= 0.00.999.00 hrs. dl= 0.02 hrs 
Max. Vebeity= 1.04 fps. Min. Travel Tme= 25.7 min 
Ayg. Velocity" 0.31 Ips, Ayg. Travel Tlrne= 87.8 min 

Peak SIOfl1ge= 171,911 cf@ 14.73Ilrs, Average Depth a\ Peak SlOI"age= 0.52' 
Bllnk·FuD Depth'" 3.00', Capacity at Bank·FlIit: 2,166.87 cfs 

200.00' x 3.00' deep ehanne~ n= 0.0$0 
Side Slope Z·value= 10.0 '( TopW>dth= 2&0.00' 
Length= 1.610.0' Slope" 0.0030 '( 
Inlet Invert= 1,255.00', Oulletlnvert= 1.2SO.10' 

\""_~,","~ __ 7' ___ ""% 
Reach 16R: 

Inflow Area=419.400 ae 
Avg.Depth=O.52' 
Max Vel=1.04 fps 

n=0.050 
L=1,610,0' 

5=0.0030 'r 
Capaelty=2,166.87 efs 

Future Conditions. Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type 1124-hr fO-YR Rainla1F4.10· 

HydroCADtl6.00 $In 001218 C2006 tt&oCAD Software SoMions LLC 

InfIaN Area = 

'"""" 

Reach 16R: 

for 100YR event 
11.&19al 

Page 82 
W2/?OOtj 

"" ... 
121.200ac, InllowDeplh= 1.15' 
13.50 cfs@ 18.32 hrs. Volume" 
13-.10ds@ 17.32hrs. VoIume= 1'.619af, Alten=3%, Lag=60.4m1n 

Roufug by Stor·lnd+Trans method, Tlme Spall'" 0.00-999.00 Ilrs, di" 0.G2 Mrs 
Max. Velocity> 0.58 (ps, Min. Trayel Tme= 32.1 min 
Ayg. Velodty .. 0.24 Ips. Ayg. Travel Tme= 76-.8 min 

Pea!!. stGllge= 25.289 d@ 18.79 hrs, A~ Depth at Peal; storage: 0,11' 
Bank-FuB Depth" 3.00', Capaciy at Ban!r.·Fult= 3,29U-4 cis 

200.00' x 3.00' deep dianne!, n= 0.0$0 
Side SII)pO Z-vallle= 10.0 '( Top Width=- 260.00' 
Length= 1,122.0' Slope: 0.0070 '( 
In1ellnwll'" 1,253.00', OIIt1eIlnvert= 1,250.10' 

Reach 15R: 

i 
! 

Inflow Area=121.200 ae 
Avg, Depth=O.11' 
Max Vel=O.58 fps 

n=O.050 
L=1,122.0' 

5=0,0070 'r 
Capaeity=3,295.84 cfs 

Future Conditions. Lake Magnor 
Prepared by OAS, Cedar Corporation 

Type If 24·hr fO-YR RainfaJI=4. fO' 

HydroCAD® 8,00 sfn 001216 0 200Ei l-MfroCAD Software SoIu5ons LLC 

Reach 21R: 

1&IJ Hint: submerged 78% of Reach 8R bo\tl)fl1 

for 10-YR event 
373.351 af 

PageM 
W2I2Q06 

Inflow Area" 

'"""'-
2,7G4.600ac, Inflow Depth = 1.&2" 

185.66 cIs@ 17.44 hrs, VoIume= 
lM.57 cfs@ 18.34 hrs. Volume: 373.351 aI, Alten" 1%, Lag" 54.3 m!I1 

Routing by Slor·lnd+Trans method, Tuoe Span= 0.00-999.00 hrs, dt= 0,02 Mrs 
Max. Ve!oci!y= 0.59 Ips, Min. Travel TIIne'" 37.7 min 
Ayg. Ve!oci!y = 0.06 IPS. Ayg Trawl Time= 298.1 min 

Pea!!. stOl"age" 418,033 d@ 17.71 hrs. A\"rage Depth at Peal; Storage" 1.3T 
Bank·Fun Deplh= 3.00', Capacity at Ba"-~·FIdI= 732.00 ds 

200.00' x 3_00' deep channe~ n= 0.070 Slugglsh weedy reaches wlpools 
Sm Slope Z·value" 20.0 'f Top Widths 320.00' 
Length= 1,342.0' Slope" 0.0006 '( 
Inlellmell'" 1,195.00', Outletlnwrt= 1,194.20' 

Reach 21R: 

Inflow Area=2.764.600 ac 
Avg, Depth=1.37' 
Max Vel=O.59 fps 

n=O,070 
L=I,342,0' 

S=0.0006 'r 
Capaclty=732,OO cfs 



Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type IIU-hr 10-YR Reinta11=4. fO' 

H'tdfoCAp®8.00 sJnOO1218 c?OOO!ttdroCAD~ftWare ~llC 

Pond 1P: 

for Io-YR ewn!. 
&48.503 af 

p"" " &I2?J2006 

In/loW Area" 
'01»;, 
CM_ 
Plimal)' = 

3.626.900 ac. Innow Depth" 1.$1" 
1,653.01 tis@ 11.94 Ius, Volume" 

20.55 tis@ 78.40 hIS, Volume" 
20.55 efs@ 78.40 hrs. VoIume= 

45U35 ai, Allen: 99%, lag" 3.9a7.3 min 
451.235 af 

Routing by $tor·lnd methOd, T/rr1e' Span" o.oo.m.oo hrs, tit" 0.02 IllS 
Peak 6ev= 1.191.14'@78.40 hrs Surf.Afea" 17,737,685 sf $lOfllQe= 19,711,115 ef 

Ptug.Flowdetenlion lime" 15,001.6 min calculated lor451.226 pf (82% oflnf\oY;) 
Center.m.Mass del lime" 14.524.4 min (16,340.6· 1,81(1.2) 

1,190.90 
1,192.00 
1,194.00 

EJevatioll 
(feen 

1,190.00 
1,195.90 

Elevation 
(feet) 

1,190.00 
1,195.90 

Sulf.Afea 
(sg.ft) 

9,474,713 
9,822,178 

10,173,8-49 

Sulf.Atea 
(sg-fl) 

3.912,341 
5,776,418 

Sulf.Area 
(sq-fI) 

3,587,635 
4,214,004 

Inc.Store 
(cubk:-feell 

0 
19.29(1,891 
19,996,027 

lne.store 
(cublo-feet) 

0 
24,221,898 

rnc.Stom 
(cublc-feeO 

0 
19,504,098 

Inwrt OUtlet Dews 

Cum.store 
(cuble-feet) 

0 
19,296,891 
39,292,918 

Curnstrne 
(cubic-feet) 

0 
24,221,898 

curnSlom 
(cubic-fee\) 

0 
19.504,098 

" p/imary 1,190.00' 90.0· x 20.0' long Culvert X 2.00 
CMP, [lfojecting, no headwaY, Ke= 0.900 
Outlet Invert" 1,189.70' S" 0.0150 'r CC= 0.900 
n=' 0.025 COlT\lgated melal 

Primary Outflow Max:20.54 cfs@78.40hrs H'l1=1,191.14' {Free Discharye} 
't...j=CulVert (Barrel Controls 20.54 as@3.71 Ips) 

Future Conditions· Lake Magnor Type 1124-hr fO-YR RainfaO:4.10· 
Prepared by OAS, Cedar CorporatiOn Page 87 
tfui:oCAD® 8.00 sin 001218 C 2000 HydroCAD Soltwllre Soh.roons LtC 61??!2006 

InfloW Area" 
10_ 
O""~ 

Pond 4P: 

178.000 ac, Inflow Depth" 1.40· 
48.08 as@ 14.82 hrs, Vo!Ume= 

0.00 cfs@ 0.00 hIS, Voklme" 

for IO-YRevenl 
20.720 af 
0.000 aI, Allen" 100%, lag: 0.0 mln 

Roullng by $lor_lnd method. rtme Span: o.oo-m.oo hrs, tit .. 0.02 hrs 
Pea1t. Elev= 1,19S.49'@35.60hi;; Sulf.Area" 1,182,580 sf Storage= 902.534 cf 

Plug-Flowdetenlion lime= (not ca\culated: inlllal storage excedes o.ut/kffl) 
centef-o~Ma5S deL time" (not calculated; no ootflow) 

#1 

'''''"'' (feeD 
1,194.50 
1,195.00 
1.197.00 

" 

" 
" 

Invert AvaiLStorage Storage DestliptiO!! 
1,194.50' 2,879.843 cf Custom Slags Data (Prismatk:J-i;.Ied below (Reule) 

SuIf.Area 
(sg-ft) 

219,331 
1,101,921 
1,432,609 

I~Store 
(cublc-feef) 

o 
345,313 

2,534.530 

CurnStora 
(cubic-feef) 

o 
345.313 

2,879.843 

Pond4P: 

Inflow Area=178.000 ac 
Peak Elev=1,195.49' 
510r09.=902,534 cf 

Future Conditions - Lake Magnor 
Prepared by OAS, Cedar Corporation 

Type 1124-hrfO-YR RaJnfa11=4,10' 

Hy<troCA[)3l 8.90 sin 00121& C2006 HwlroCAD SoftWare 50ruti0ns LlC 

_ 1.>00 

! 1.00:> 

~ :. ,. 
~ 

= 
m 
= 
~ ,. 

Pond 1P: 

Inflow Area=3.626.900 ac 
Peak Elev=1,191.14' 

Storage=19,711,115 cf 
90,0" x 20.0' Culvert 

~ .•. ~-.-.~.-.~-*-* .. lImO t»-",) 
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Fulure Condillons • lake Magnor Type II 24·hr10-YR RainfaIl=4.10· 

~:~:g:{~A~ ~~2~8c~a~oCAD Sortware Sor..MnsltC ,;= 

InfloW Are;)." 

'''''" 0..<1_ 
Primary 

Pond 5P: Greley Lake 

96.100ac, InfloWDepth= 2.21' 
148.03 cfs@ 12.391\15, Volume: 

0.00 cts@ 0.00 \lIS, Volume" 
0.00 cfs@ 0.00 hrs, Volume" 

for IO-YR eWn! 
17.665 af 
0.000 af, AHen: 100%, lag~ 0.0 m!n 
0.000 af 

Routing by $l1)f_lnd method, rtrne Span" 0.OD-se9.00 tllS, dt: 0.02 hrs 
Peak EJev= 1,193.14'@26.38hrs 5ur1.Area= 689,411 sf Storage= 769,475 cf 

Plug-Flow detentJon lime" (not calculated: inllill storage exredes outflow) 
Center·of.Mass del. time: (not calculated: no outfiW<) 

Invert Aya~.storage Storage Description 

" 1,192.00' 6.458,361 cf Custom Stage Data (PrismaUe)Js\ed bem (Reealc) 

Elevation 
(feel) 

1,192.00 
1.194.00 
1,196.00 
1.196.00 
1.200.00 

tJ:eviee Routing 
#1 Primary 

SulfArea 
lso-ft) 

666.399 
707,054 
748,224 
789,737 

1,501,932 

IIlC.StGfe 
(cublc-feet) 

o 
1,373,453 
1,455,278 
1,537,961 
2,09\,669 

Cum.Slore 
(cubic-feet) 

o 
1,373.453 
2,828,731 
4,366,692 
6.458,36\ 

1,lse.CO" 20_0' tong x 2(1.0' breadth Broad-Crested ReclangularWelr 
Head (feel) 0.20 0.40 0.60 0.60 1.00 1.20 1.40 1.60 
Coef. (English) 2.68 2.10 2.70 2.64 2.63 2.64 2.64 2.63 

L~~O~~~le~~~i~~~~~~f~~~~~:; (Free o,sdlsrge) 



Future Condlttons • lake Magnor Type J1U-hr 10-YR Ralnfafl=4_10' 
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,.~ '. ,. ,. 
'" 
-~ 
i " 
! " : 

Pond 5P: Greley lake 

Inflow Area=96.100 ac 
Peak Elev=1,193.14' 
Storage=769t475 cf 

Future Condlllons -lake Magnor 
Prepared by DAS, Cedar Corporation 

Type J124-hr 10-YR Ralnfan=4.10· 

HydroCA{l® 8.00 sin 001218 1:12000 HvdroCAD ~ftware SoMion; LLC 

Pond6P: 

Inflow Area=2,086.500 ac 
Peak Elev=1 ,200.95' 
810rago=822,074 cf 

Page 91 
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Future Conditions -lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-hr10-YR Ralnfa!l=4.10· 

P", " 
HvdroCAD® 8.00 sin 001218 02006 HxdroCAO ~!l:m.re SoMions LLC """'" Pond6P: 

[611 H"1IlI: S~ 44% of Reach lDR bottom 

for lC-YRewnl 
2&4.713 al 

Inflc«<Area = 

"'"'" <MJlow 
P""",, 

2,088.500 ae. Inflow ~pl/l '" 1.64" 
118.40 efs@ 14.2& his, Volume= 
lGa.46 cis@ 16.031'1rs, VoIume= 
11)$.46 efs G 16.03 his, VoIume= 

2SU13 af, Allen" 39%, Lag= 106.7 mlo 
2&4.713 af 

Routing by Stor-Ind method, lime Span= o.oo-m.oo his, dI" 0.02 Ius 
Peak Ele~ 1,2OO.95'@16.03hlS SutfArea= 1.333.G44 sf S1Ofage" 822.074 ef 

PIog-Fbw detention ~ 35.3 mln ca\t;:ulated fOf 2&4.713 sf (100% of inflow) 
center·of·MaSS lid Iime= 3.5.3 mln (2,152.4·2,117.1) 

VoMrie Inwrt Availstorage Storage DesaiptlOn 
" 1.200.00' 5,386,561 cf Custom Sta~ Data (PrlsmatleJjsted below (Reea\c) 

,""'"., 
(feeQ 

1.200.00 
1,201.00 
1,203.00 

"'''''' Routing 

" Primary 

Sutf.Area 
lsg=ft) 

4G4,702 
1,345,892 
3,105,372 

lnwrt 
1,197.10' 

Inc.store 
(cubic-feet) 

o 
895,297 

4,491,264 

"""" """" 

Cumstore 
(cublc-leeO 

43.0" x 20.0' long Cufvert X 2.00 
CMP, projecting, I')() heacrwaU, Ke= 0.900 
Outlet Inwrt" 1,197.00' S= 0.0050" Cv= 1l.900 
n= 0.025 Corrugated ~tat .. P",,", 1.2Q2.00' 20.0" long x 20.0' breadth Sroad-Crested RedangularWelr 
Head (feet) 020 OAO 0.60 0.80 1.00 1.20 1.40 1.60 
Coer.{Eng~h) 2.68 2.70 2.70 2.64 2.63 2.04 2.04 2-63 

t·mal)' OutFlow Max=I08.46 efs@16.03lusHW=I,2OO.95' (free Dlseharg~) 
I=Culvert (Barrel Controls lMA8 cfs@5.59fps) 
2=Sroad-crested Rectangular Welr( COntrols 0.01l cfs) 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Cofpofalion 

Type 1124.hf 1D-YR Rainfa0=4.10" 

Hyck"oCAD®8.00 sln 001218 02005 HydroCAD So!l:m.re SoMions LLC 

Pond 7P: 

for lo-YR; event 
14.776 al 

Page 92 
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lnllowAru'" 
'0"", 
<Mfuw 
Primary 

121.200ae, lnf\crwDepth= 1.46' 
49.79 cfs@ 13.56 his. VoIume= 
13.50efs@ HI.32hrs. Volo.>roo= 
13.50 efs@ 16.32 his, Volume" 

11.619al, Allen= 73%. Lag= 165A min 
11.619al 

RGUting by SIOT·\n(1 method, TIme Spall'" 0.00.999.00 hrs, dI= 0.02 his 
Peak Elev= 1,260.3O'@ 16.32 hrs. SurfArea= 195,715 sf Storage= 368,254 ef 

Plug-Flow detention time" 1.466.0 min calculated for 11.618 sf (79% oflnrm.:) 
cenler-of-MasS del time= 1,374.5 min (2,3402· 965.7) 

Vokime Inwrt Availstor!ge storMe Descripfun 
#1 1,258.00' 505,511 ci Cuslom Stage Data (PrismalieJjsled below (Recalc) 

Elevation Sl>/fArea 
/feet) fsg·ft) 

1,258.00 114,081 
1,260.00 195,715 
1.261.00 195,715 

0._ RO!1IJOO Inwrt 

" P""",, 1,259.00' 

" P"""' 1.260.00' 

Inc.Store 
(eublc-feell 

o 
309.796 
195,715 

Outlet Devices 

Curn.stOfe 
(cubic-feet) 

o 
309,795 
S05.511 

24.0" x 20.0' long Culvert CMf', pro'ftctlng. no headwaU, Ke= 0.900 
Outletlnvert= 1,258.90' S= 1l.005O" Cc-= 0.900 
n= 0.025 COfrugated melal 
20.0' long lC 20.0' breadth Broad.(;resled Rectangular Weir 
Head (feel) 020 OAO 0.80 0.80 1.00 1.20 1.40 1.60 
Coer. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

PrimaI)' outflOW Max=13A9 efs@16.32hrs HI .... =I.260.3O' (free Disdlarge) 

t 1=CUfvert (Barrel Controls 4.71 cis@3.10fps) 
2=Broad.(;resled RettangularWe!r(Weir COntrols 8.78 efs@ 1.47 fps) 



Future Conditions - Lake Magnor 
Prepared by DAS, Cedar Cofporation 

Type 1124-ht10-YR RainfalJ=4.10· 

HydroCA[)tl8.00 sin 001218 C2005 HvdfoCAD Soll>\'&/& Sp!utions LLC 

Pond7P: 

Innow Area=121,200 ae 
Peak Elev=1,260,30' 
Storage=368,254 cf 
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Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Cofporation 

Type 1124-ht 10-YR Rainfaff=4.10' 

HvdroCAD® 8.00 sin 001218 ~2006 HydroCAD Soltwafe SoMi9ns LLC 

Pond SP: 

Innow Area=419.400 ac 
Peak Elev=1,257.19' 
Storage=110,366 cf 

Page 95 
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Future Conditions· Lake Magnor 
Prepared by DAS, CedarCol'poraIion 

Type 1124·hr 10-YR Rainfaff=4.10· 

ltidroCADll8.00 sin 001218 C2006 HvltoCAD Softwale So/liIions LLC 

lnllowArea" ,,_ 
Pondsp: 

for to-YR&VMi 
M.629al 

Page 94 
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eM'" P,,",,", • 

419.400 ac, lnllQw Depth" I.SO' 
14&.63 efs@ 13.39 hrs, Vokm'le= 
l".99efs@ 14,41 hfs, VoIume= 
l11.99cfs@ 14.41 his, Volume'" 

M.629 af, A11en= 24'1., Lag" &1.3 rrIn 
54.629 af 

Roufug by Stor·lnd method, Tlm& Span" 0.00-999.00 hrn. dt: 0.02 hrs 
Peak Elav= 1.257.79'@ 14.41 hrs SurfArea= 3&0,993 sf storage" 170,366 d 

Pk.9-FIow delentJQn Iime= 10.3 min calcuIaled for 54.629 ef (100'h ofinfloW) 
ceoter-of.Mass del tine= 10.3 min (993.2·9-32.9) 

Wtume lmert AvaiLSlorage Storage De.serlp!lon 
" 1,257.00' 3,018,942 d Custom Slage Dala (PrismalicJ.lsled below (RecaIc) 

Elevation SUlfArea 
(fee!) 'so·ft) 

1,257.00 &8,271 
1,260.00 1,114,&14 
1,261.00 1,174.614 

"'"" R9\lI!ng I,,,,, 

Inc.store 
(cuble-fee!) 

o 
1.804,328 
1,174,614 

Outlet Devices 

Cum.Store 
(cuble-fee!) 

o 
1,884,328 
3,033,942 

" Primary 1.253.00' 72.0' x 20.0' long Culvert eMf>, projecting, no headwall, Ke= 0.900 
0utletInvert=I,252.9O' 5=0.0050" ce=0.900 
n= 0.025 COOugated melal 

In p-. 1.2GO.OO' 20,0' long x 20.0' breadlh Broad-Cresled RectangularWelr 
Head (feel) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
Coef. (Engtish) 2.6a 2.70 2.70 2.64 2.63 2.64 2.64 2.&3 

trfmary OU1FIow Max=111.99 cfs@14.411lr$H'N=1,257,79''[W:1,255.00'(F«edTWEIev=I,255.00') 
1=Culvert (Barre! Coolrols 111.99 cfs@&.33Ips) 
2=Broad-Cresled Rettangu!arWelr( COI'ltrols 0.00 cfs) 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24-./)r 10-YR RainfaO"'4.10· 

HylkoCAO® 8.00 sin 001218 0?006 HydroCAO Sollwale SoIufjons llC 

Pond 9P: 

[&3] Warning: Exceeded Reach 12R Inflow depth by 0.91'@31.00hrs 

for 1 (). YR eYenl 
211.783af 

Page 96 
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Inflow Area = 
""",, O<A_ 
Primary 

1,659.WO ae, Inflow Depth = 1.53" 
267.07 cfs@ 17.69 Ills, VoIume= 

&1.72 cfs@ 26.&0 tws, Volume= 
61.12 cfs@ 26.60 his, VoIume= 

21'.7a3 af, Alten= 77'10, lag= 534.4 min 
211.763af 

Routing by Slor.too method, T!!l1$ Span= 0.00-999.00 h~, dt= 0.Q2 hrs 
Peak Elev= 1,210.24'@ 26.60 h~ Surfma= 3,500,820 sf Storage" 5,706,139 cf 

PIIlg--Fklw detention time= 1,118.2 min calcu!aled lor 211.719 af (tOO'h ofln1\(M') 
Center,of·Mass de!. lime" 1,118.2 mln (2.41().0 .1,291.8) 

Volume l!Wert Ava~.storaqe st0f!ge Description 
II 1,203.00' t6,0!3,9s.a cf Custom Slage Dala (Prismatic)Jsted below (Reca!c) 

Elevation 
(feeO 

1,208.00 
1,210.00 
1,212.00 
1,213,00 

"'- Routing 

" Primary 

#2 Primary 

Surf Area 
Isg-n) 

1,411,Z94 
3,455,564 
3,880,7&8 
3,880,768 

In..-ert 
1,206.00' 

1,212.00' 

Inc-Slore 
IDJblc-feell 

o 
4,866,858 
7,3313,332 
3,880,768 

Outlet Devices 

Cum.store 
(cubic-feell 

o 
4,866,858 

12,203,190 
16,0!3,958 

48,0" x 25.0' long Culvert CMP, projecting, no headWaH, Ke= 0.900 
Outlet [nvert= 1,205.90' 5= O.OO4()" Cc= 0.900 
0" 0.025 COOugated metal 
20.0' long )( 20.0' breadth Broad-Cresled RectangularWelr 
Head (fee!) 0.20 0.40 0.60 O.SO 1.00 1.20 1.40 1.60 
Coer. iElI9tish) 2.68 2.70 2.10 2.64 2.63 2.64 2.64 2.63 

Primary OutFloW Max=&I.12 cfs@26.60tws H'N=1,210.24' TW=1,207.00' (Ft>:ed TW Elev= 1,207.00') 

t 1=Clllvert (Barrel C<m\rols 61.72 efs@5.76fps) 
2=Bro.ad-Cresled ReelanglllarWelr{ Controls 0.00 cfs) 
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Future Conditions • lake Magnor 
Prepared by DAS, Cedar COfpor.ation 

Pond 9P: 

Inflow Area=1,659.800 ac 
Peak Elev=1,210,24' 

Storage=5.706.139 cf 

Type II 24·hr 10·YR RalnfaH"'4.10· 

HyaoCAI»:< 8.00 sin 001218 02006 Hy<lfoCAO S<lfu¥are SoIuWos LLC 
Page 99 

m/2005 

i 
! 

Pond 10P: 

Innow Area=646.300 ac 
Peak Elev=1,227.4S' 
Storage=215.624 cf 

Future Conditions· lake Magnor 
Prepared by PAS, Cedar ~tion 

T)'P& 1124-hr 1Q-YR RainfaJi,"1.10· 

HydroCA[)!l 8.00 sin 001218 02006 tM!oCAD SoitHa'e Solu!ion$lLC 

Pond 10P: 

fO( 100YR eWf\I 
78.551 af 

P", " 
6!"2l!2OO6 

6<46.300 ac, Inflow Depth '" 1.-40' 
126.18 cIs@ 1-4.59 hfs, Volume" 
123.79 cIs@ lS.101Iis, Volume'" 
123.19 efs@ 15.36 hrs, Volvme= 

18.272 ai, AUen" 2%, Lag" 45.9 rrOn 
78.212 af 

Routing by stor·lnd method, TIme Span" 0.00-999.00 hr5, dt'" 0.02 hfs 
Peak EIev= 1,Z27.48'@ 15.36 hfs StufArea" 74,933 sf stl)t"lIge" 215,624 cf 

P,,*"FJow deteOlion tIne'" 105.6 min calwlaled for78.271 af (100% oflnll<wo) 
Cenler·of.Mass det.lime""26.9 m!n( 1.264.9 -1,23-8.0) 

Volume lIMit A'>'8i1.Slofm st01!9! Descrip!ioo 
#1 1.223.00' 596,246 a CUsiom Stage Data {Prismat!cJ.lSled below (Recalc) 

"",w,," 
(feet) 

\,223.00 
1,228.00 
1,230.00 
1.231.00 

Pevlca Rouling 

21.295 
81,139 

\29.511 
129,511 

""'''''' (cublQ-ree9 , 
256.085 
210,650 
129,511 

Cl.II'll-store 
Iwblc;.feeQ , 

2$6,085 
460,135 
596.246 

#1 Pr\m3ry 1,222.50' 72.0· x20.0'longCumrtCMP,p;oj~.noheadwan, Ke"O.900 
Outlet Invert= 1,222.30' $" 0.0100 '/ Ce= 0.900 
n= 0.1)25 CMUgaled metal 

12 Primary 1,230.00' 20.0' long x 20.0' breadth Broad.cresled RedangularWeir 
He&d (feel) 0.20 0.40 0.&0 0.60 1.00 1.20 1.40 1.60 
Coaf. (English) 2.6& 2.70 2.70 2.6<4 2.63 2.64 2.6<4 2.63 

trimaryOlJlflo ..... Max:I23.79 cfs@15.36lusHW=-I,227.48'lVf:l,223.SO'(FMdTWEIe""',22BO,) 
!"Culvert (Barrel COOtrois 123.79 cfs@6.69fps) 
2=Broad..crested Redangu\arWelr( COnl!o1> 0.00 cfs) 

Future Conditions - Lake Magnor 
Pr$pared by DAS, Cedar COrpo!"atiOn 

Type 11 24-hr 1o...YR Rainfaf1=4.10· 

MoCAD®&OO slnOOt218 1!>2006!ti<i"oCADSClt .... areS~LLC 

Pond 11P: 

{611 H'>fIt; Submergoo 51% 01 Readll3R bOIlOOl 

for It>--YR ewn!. 
175.701 af 

Page 100 
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loflaw Alea = 

'"(M'" 
P""," 

1,407.500 ae, InfloW Depth" 1.50"' 
321.63 <;.Is@ 14.54 hrs, VoIume= 
265.45 cfs@ 15.66 hIS, VoIume= 
265.45cfs@ 15.66 ills. Volume" 

167.114el, Alleo=17%, lag=67.2min 
167.114 af 

Routin{j by Stor·!nd rMUlod, '!!1l6 Span= 0.00-999.00 Ius, dt= 0.02 hIS 
Peak EJe"" 1,2111.68'@15.66hrs SurfArea= 506.544 sf SWage" 1,130,615 a 

PlU!rFlow detention lime= 167.8 min calcolaled for 161.114 af (95% oflnllow) 
Cenler.ol·Mass del. time= 5&.4 min (1,228.9· 1,172_5) 

Volume Invert Ava~_st(lrage S10rage Dessrlption 
#1 1,2\11.00' 2.9~,772 cf Custom Stage Dala {PrismalicJ..lsted below (Reca\e) 

Elevalion 
(feell 

1,207.00 
1,210.00 
1,214.00 

"'"re ROttling 
#1 Primary 

112 Primary 

5urfArea 
fsq-ft) 

34.962 
491,135 
581,178 

Inver! 
1,207.10' 

1,214.00' 

Inc.S1ore 
(cublc-feeO 

o 
189,\46 

2,144.626 

Cum.Store 
(roble-feel) , 

789,146 
2,933,772 

12.0· X 25.0' long Culvert X 4.00 
CMP. Pf$cling, no heaawall, Ke= 0.900 
0u\IeIIrwerI=I,207.00' 5=0.0040'/ Ce=0.900 
II" 0.025 CO(T\.I\Iated metal 
20.0' long x 20.0' breadth Broad..crested Rectangu!arWelr 
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.80 
Coef,(English) 2.68 2.70 2.70 2.64 2.63 2.&4 2.64 2.63 

t'maTY Outflo ..... Max=2G5,43 cfs@15.66hrsli'.'f.'l,210.68'1"IIPI,209.00'{Ft>;edTWEIey.<1,209.00) 
1"Cutvert (Barre! Controls 265.43 as@5.41 fps) 
2=Broad.cresled RettangularWelr{ COnl!ots 0.00 cis) 



Future Conditions • lake Magnor 
Prepafed by DAS, Cedar Corporation 

Type 1124-hr10-YR RaJnfalr-4.10· 

lttdroCAOO 8.00 $In 001218 C2006 HydroCAD Software Solution; LLC 

Pond 11P: 

Inflow Area=1,407.500 ac 

Peak Elev=1,210.6S' 
Storage=1,130,615 cf 

Page 101 
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Future Condillons -lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24·hr fO-YR Ra/nfa!J:4.10' 

HydroCAOO 8.00 $In 001218 (:12006 HydroCAD So!ma(e Solutions LLC 

'W ,*,M .. 

= ~ 
~ 
~ 
~ 
~ 
~ 
»> 

IE ... 
<'. 

m 
'" '. ,. 
'" '00 
" 

Pond 17P: Marsh lake 

Inflow Area=176.300 ac 
Peak Elev=1,193.08' 

Storage=1,568,258 cf 

"~~~~~~~~~~~~~~~~~~~~~~~~J • 2Qoc,.", ..... ~~~ .. ~~-.~.~.~~~ 
n<>O{l'>O<K.) 

Page 103 
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Future Conditions -lake Magnor 
Prepared by DAS, Cedar Cofporation 

Type 1124·hr 10-YR Rainfalr-4.10· 

HvdroCAOO 8.00 $In 001218 C2006 HydtoCAO Sollware SoItJliOll& LLC 

Pond 17P: Marsh lake 

fO( 100YR ewnt 
38.1338f 

P3ge 101 
GI?2J?OQ6 

176.300 ae., Inflow Depth a 2.46' 
444.98 efs@ 12.1& M, VoIume= 

1.34 cfs@ 2He his, VoIume= 
I.M eft@ 24.48 Ius, Volume" 

1.1688f, AHen=I00%, lag=739.3milJ 
1.1638t 

Routing by stor·/!)d method, nne Span= o.oo-m.oo Ius, dt= 0.02 Ius 
Pea~ Bey: 1,193.08'@2H8111s SurfArea= 543,842 sf storage= 1,563,258 r;:I 

Plug-Fbwdetention lime: 1,48U rritI caktJlale<l for 1. lea at (3% otlollow) 
center·of-Mass del \ime'"I,nU rrin (2,068.0. 8.31..2) 

Volume InYert AvailstMage storage Descrlp!ion 
'1 1,190.00' 3,Z05,992 ef custom Stage th1la {Prismalit;Lisltd below (Recalc) 

ElevatIM 
(feel) 

1.190.00 
1,194.00 
1,196.00 

De'ke Routinq 

Surf Area 
<sq.1I1 

473,44a 
564,774 
564,714 

o 
2,078,444 
1,129,548 

Invert Oullel De'kes 

CUm-St0f8 
(cublc-feeQ 

o 
2,076,444 
3,205,992 

'1 Primary 1,193.00' 20.0' long x 20.0' breadth Broad-Crested RectangutarWelr 
Head (feel) 0.20 0.40 0.&0 0.80 1.00 1.20 1.40 1.&0 
coet. (Er\gish) 2-68 2.70 2.70 2_64 2.63 2.64 2_64 2.63 

~~:g~~~~te~~~~g~Ia~0~~~~i'~~~9i~:·cl@~.r;:*)rge) 

Future Conditions. Lake Magnor 
Prepared by DAS, Cedar Corporation 

Typ61f 24·hr 10-YR RalnfaIF4.10· 

HvdroCAD® 8.00 sin OO12t8 02006 tttdroCAD Software SoMiOM LlC 

[40]l-fmt; Not Described (OuIfIow:Jn~) 

Pond EXIT: 

fO( 10-YR event 
451.235&1 

Page 104 
§!?2f2QOS 

Inflow Area: ,,p-. 3,62G.900ac. InflowOepth> 1.49" 
20.55 cfs@ 78.40~, Volume= 
20.55 efs@ 78.40 his. Volume" 451.235af. Atten"O%.lag=O.Omln 

RovIi1g by stor·too method, Trme Span= 0.00-999.00 hrs, dl= 0.02 hIS 

Pond EXIT: 

Inflow Area=3,626.900 ac 



Future CondItions - Lake Magnor 
Prepared by OAS, Cedar Corporation 

Type 1124-hr fOO-YR Rainlall=-S.80· 
P.l05 

HydfoCADll S.OO sin 001218 02000 HydroCAD Solt>wfe Sduti'oos LLC """"'" 
nme 5pan~O.oo-m.00 hfs, d1"-0.02 M, ",ml points 

Runoffby SCS TR-20 method, UH"SCS 
Reach roulirlg by Stor·lndt-Trans method • Pond routing by Stor·lnd method 

Sulx:atehmentA: Run-oIl'Atea-25O.400 ac RunoffDeplh"2.56" 
Flow Length"3,259' S1~=o.ooaa'l Tc-=12O.9 min CN0.69 RunofF195.91 efs S3.3&3 af 

Sulx:alehmenl A 1: La);e Magnor Runoff Atei=217.500 ae Runoff Dep!h"S.U" 
FIowL~,425' TC>'4.1 rrin CN=99 R~II'<I,906:.OGo;f$ 102.959af 

Subeatchment 9: RunoIl"Atea_300.300ae RunoIl'Dep/h:3.50' 
FIowLengthw3,nT SIo~"O.OI00't Tc-=93.9m1n CN",19 Runoft--402-4ScIoi 81.627&f 

Subcatthment 91: Barbo Lake Runoff Atea~43. 100 ae RulloII' [).epIh"S.68· 
Flow Leng!h=2,070' Tc-=2.1 nin CN~99 Runofl=m.11 cIoi 20.403 af 

SubeatehmentC: RunoIlAtea~SI.OOOae RunoIl'Deplllm3.80' 
Flow Leng1lPl,le6' Sl~..o.OO5I" Tc;=47.8 rrin CN=-82 RunoIf=I22.40cls IS.165al 

SubcalchmenlD: Runoff Atea"I1S.300 ae RunoffDeplh:4.01" 
Flow Lengijl:l,~es' S~~O.02SO'1 Te=22.9 m!n CN:8-4 Runo1f=719.03 cis SS.90-9 af 

Sulx:al,hmenl E: Runoff Atea"17S.000 ae RunoffDeplh=2.SS" 
Flow leng!h:4,71~' SIope:G.005I" Tc=2OS.3 min CN=10 RunoIf=95.l7 cis 39.210 al 

Sulx:atchment F: Runoff Aru"12~.900 ae RunoffDepth"3.91" 
F1owlengthmS,559' $I~"O.OO22 'f Tc-=242.6 min CN~83 RunofFS9.2S efs 40.656 al 

SUbeatchmenl G: Run-oIlAtea B 37S.200 at RunoffDeplhm3.S0" 
FIowLenglhBS,822' $10"..:0.0030-1 Tc-=34I.5mln CN~79 Runofl=1M.55cts IOH83al 

Subcatchment H: RunoffArea=-96.IOO ae RunoffDeplh~3.70" 
FIowLenglh-2,08O' SlopeoO.Oleo'l Tc-=41.2m1n CN:81 Runofl=248.90cls 29.64Saf 

Subealchment I: Runoff Atu"III.500 ae RunoffDep!h=3.eo" 
flow lenglh-2,381' Slope.=O.013!l"1 Tc:52.3 min CN:82 Runoft-:251.34 cl5 35.341 al 

SubcalehmenlJ: RunoffAtea"315.200ae RunollD<!¢>"3.40" 
F1owLength~5.2M' SI~=1).0053" Tc=115.9 min CN"78 Runof!::253.63 cfs 89.381 af 

Subealchment K: Runoff Atea:252.300 ae Runoff Deplh:3.60· 
F1owLeng!h=4,15<4' Slope:O.0096 'f Te.I01.3 min CN:SO RIRlO!fm-32S.U cis 15.711 al 

Subeatehment L: Run-offAtea.15UIXI at RunoffDeplh:221' 
F1owlen¢l"3,591' Slope-O.0200" T",,9-52 min CN:65 Runoff::I24.95 cfs 29.132 af 

Sulx:alchment M: Runoff Atea=469.IOO ac RunoffDeplh"3.21" 
Row Lengltl:8.45<4' SlopeoO.0120'1 TV'US.Srnin CN=76 Runoffz410.17cis 125.41~ar 

Future CondJlions • lake Magnor 
Prepared by DAS, Cedar COfPoration 

Type II 24·hr fOO-YR RainfaO::.5.80" 
Page 101 
W212Q06 HvdroCADfl S.OO sin 001218 (:12006 HydroCAO Software WuliOM LLC 

Pond IP: 

Pond SP; 

POnd 9P: 

Pond lOP: 

Pond liP: 

Pond 17P: Marsh lake 

Pond EXIT: 

Peak Elev><l,260.9I' S\Ofage:4U.3-01 cf Inlow::9S.01 cIs 27.658 al 
0utt0w=S-4.97 cis 24.501 af 

Peak Elev=1.25S 93' S1013ge"82O.415 cr In~OYP271.13 cis 100.035 af 
O\Jtl!0YP157.91 dis loo.Ol5 al 

Peak Elev=I,2I1.9T $!Of8!}e"12.087,121 cf Inftow=526.21 cis 393.841 sf 
~94.50m 393.841 al 

Peak 8ev-l.229.S3' Storag-e~445,0S-4 cf 1nkw=22921 cis 141.855 af 
OvttOYr-=215.76 cts 147.576 sl 

Peak Elev=I.212.3-8' stcrage~2,022.245 cf Inklw---S48.S9 cis 326.712 af 
~52O.~Ocls 318.125al 

Peak E1.v=I,193.63' S\o(age=I,B59,893 cf Infow=119.03 cIS SS.909 al 
0ud0w=27.02cts 23.944al 

In!cw=45.19cls 842,036al 
PrI/n;Iry:45.19d" S42.036al 

Total Runoff Afea" 3,Sn.300 ae Runoff Volume = 1,089.070 af Average Runoff Deplh" 3.35" 
93.32% PerviOUS Afea a 3,63S.700 ac 6.U% impervious Area = 260.600 ae 

Future Conditions. Lake Magnor Type II U·-hr I()()'YR Ralnfalr-5.80· 
Prepared by OAS, Cedar Corporation Page 106 
Hy~oCAD®8.00 sin 001218 02006 lttdroCAO Sofmole Solutions LtC M2J?QQA 

Sulx:atehment N: RunoftAtea"133.700 8C RunoffDe¢l~2.21· 
FIowlen¢l"S,48T SI~=O.O\72'r Tc:143.6m1n CN:85 Runoff=11.40o;f$ 24,$-59af 

Subeatchment 0; Runoft Atea",I05.100 ae RunoffOe¢l-2.65" 
FIowLeng6-r=3.62T SIope~.0193" Tc=SS.6m1n CN~10 Ruooff=112.29cts 23.319al 

Sub-ealchmentP: RunoffAtea"'121.200ac RunoffDep!h:2.14" 
Flow Lenglh-3,452' Sfope~.0075 'I T~12a.", min CN=71 RuoofF9S.01 ~Is 27.65S al 

Sub-ealchmen! Q: Runoff Ate~"176.SOO at RunofiDeplh"3.40" 
Flow Leng\h=4,IOS' S!ope~O.Oloo 'I Tc-=IG4.6IT1n CN=18 fumfF211.00 cis 50.135 af 

Subcalchment R: Runoll' Area:242.600 ae RunofiDep!hs2.U-

Reach SR: 

Reach lOR: 

Reaeh 12R: 

Reaeh13R: 

Reach 14R: 

Reach 15R: 

Reach iSR: 

Reaeh2lR: 

Pond IP: 

Pond 4P: 

Row Leng!h=5,S62' S1ope*O.OO78 'I Te=208.5 min crt---68 Rlmo1'f--119.42 efs 49.900 af 

Avg. De¢l:1.25' Max VeI"'(}.68 Ips 1n~(M"<UO.S9 cis 51S.563 af 
noO.05O l:5.61S.0' SEO.OOO-4" CapWtt-~22.11ds Ovtt"...,.,.137.02cls 518.562al 

Avg. De¢l:0.~6' "'.axVe/_I.OI Ips 1n~""",,94.SO cis 393.&41 al 
n:O.05O l"2,510.0' $00.003-4" Capaci1-r2,29-9.12cfs Clvt!<Nr-94.4Sds 393.S41 al 

Avg.Dep!h:U4' MuVeI:l.20lpi Infow=520.~Ods 318.12581 
n:O.05O l"3,SS5.0' S:O.OOOS" Capat:i1r"I,1 17.13 en ~-=4S5.21 cis 318.124 al 

AVOI·Deplh:I.2$' MuVe/:2.201p$ 11\~59·4.S7d. ~7.saoal 
n:O.05O l"',S70.0' $:0.000" Capat:i1r"2,5M.96ds Ovttow:591.G4d$ 291.580al 

AVOI.De¢l00.70' MaxVeI=1A91p5 1n~215.76cls 147.576al 
n~0.050 L=2.200,0" SOO.OO-U" C...,a0ty=2,567.4S els Out'IlOYP215.04 cis 147.576 al 

AV9· OeplhoO.26' Mu VeI~1.011ps InftO'W'"54.91 cts 24.501 af 
11"0.050 L"',I22.O' S=0.0070 'f Capaelty«3,29S.M cfs 0utf0W"S3.53 cis 24.501 af 

Avg. 0eplh:0.64· MuVeI:1.19lps InftOYr-=157.91 cl5 100.035 al 
n:O.05O L-I,610.0' S:O.003O" Capacity=2,166.S7 cis Ou!t!ow:151.61 cts 100.035 af 

Avg. Df'plh"1.85' MaxVeI=O.71 fp$ 1nft<rw=313.3O cis 668.701 af 
n=0.010 L:I,342.0' S~O.OOO6" Capaci!y»732.00 efs, 0vt1t0vr-310.02 cis 668.700 af 

Peak Elev=1,191.73' StOfage~30,321,507 el InIow:2,315.26 cl5 949.211 af 
90.1)" x 20.0' Culvert 0vtlI0W"'45.19 cis 642.1))8 al 

Peak Elev>"1,196.14' Sto<oge:l,710.5S1 ~f Inlow=95.37 cis 39270 al 
OutIIow:O.OO cis 0,000 al 

Pond SP: Greley laka P~ak Ele'r--1,193.aS· Storage~I.291,380 cf Inftow.24S.90'15 29.646 al 
OutIIow::O.OO cIoi 0.000 af 

Pond 6P: Put Elw-I.201.72' S1Ofa!}e=2,125.7S-4 d \nft0\'i"3\3.22 cfs 518.583 al 
~140.89cls 518,553al 

Fulure Conditions ·lake Magnor 
Prepared by OAS, Cedar Corporation 

Type II 24·hr 10000YR RainfaIP5.80" 

HydroCAD® S.OO sln 001218 02006 ¥oCAD Soltware SoMions LLC 

Subcatchmenl A: 

Runoff 195.91 efs@ 13.55hfs, VGlume" 53.363 ar, Depth" 256" 

RUiloflby SCS TR·20 method, UH"SCS, Time Span" 0.00-999.00 rus. dl= 0.Q2 hrs 
Type II 24·hf lOO-YR Ralnfa!t=S.SO" 

Area (ac) CN Desc:rlpfun 
250.400 69 
250.400 Pervious Area 

Te Length 
(mln) (feeD 
120.9 3,259 

'. 
-'''' .'" i :: 
~ 

ro 

" ro 

" • » 

" " 

So,. 
(ft!fI.) 

0."" 

v._ 
(ftfsee) 

0.45 

Capacity Descflplion 
(efs) 

lag/CN Method, 

Subcalchment A: 

Type II 24·hr 100-YR 
Rainfall=5.80" 

Runoff Area=250.400 ac 
Runoff Volume=53,363 af 

Runoff Oepth=2,56" 
Flow Length=3,259' 

Slope=O,0086 'r 
Tc=120.9 min 

CN=69 

• .. -.. -.~ .. -.-.-.-.-. r-c""",\ 

Page 1M 

"""'" 



I Future Conditions -lake Magnor Typ& II 24-hr 100-YR RaJnfaH:5.80' Future Conditions· Lake Magnor Type I124N 100-YR RaJnfafl=.5.80· 
Prepared by DAS, Cedar Corporation Page 109 Prepared by DAS, Cedar Corporation PIIllG 110 
HydroCAOO8.00 sJn 001218 C2006Iiyc!C)CA[l Soltware SpMions LlC 6I2?1'2QQtj !tt<IroCAD¢l8.00 sJn 001 2;18 0 2006 H:idroCAO So/twafe SoMiroI LlC -

I 
Subcatchment Ai: Lake Magnor Subcalchment B: 

Runoff . 1,906.06 cfs@ 11.94111'5, Volume" 102.959 aI, Depth= 5.63' "".off . 402.46cfs@ 13.0S1m, Volume= 87.621 af, Depth= 3.50' 

Runolfby SCS TR·20 melhod, UH=SCS, Irma Span: o.oo-m.oo hrs. dI" 0.02 hIS RUn6lfby SCS TR·20 method, UH.SCS, TIme Span" 0.00-999.00 hI'S, dI= O.02tus 
Type 1124-hf 10().YR RalnfalP5.W Type 112HIf l00-YR Ra~faI=5.80' 

I 
Area{ac} CN Des£!lE!ion Area ,ae~ eN Pe~loo 

217.500 " LAKEMAGNOR "'''' 79 
211.500 ImpeNIous ma 300.300 PeMousArea 

T, L.""" S"", W..." e,_ Description T, length "po W..." Capatiy --(min) {feet} (Mil 1ft/see) lets} (min) !feel) {MIl j1Vsecl jets} 
4.1 4,425 11.94 Lake or ReS6lVolr, 93.' 3,727 0.0\00 0." lag/eN Method, 

I 
MeanPepth= 10.00' 

Subcatchmenl B: 
SubcalchmentA1: Lake Magnor 

~. 
IOPc.rdlI 

~~ 10.. ...... ' 
2- '''''' ..... Type II 24-hr 100-YR 

I 
,~ Type II 24·hr 100-YR -;:; ~ Ralnfall=5.80" 
" Ralnrall=5.80" ~ 

Runoff Area=300.300 ac ,- Runoff Area=217.500 ac '" ,~ _r: Runoff Volume=87.627 af 
'.~ RunoffVolume=102.959 af 
'.m 

Runoff Depth=5.68" i.oo Runoff Depth=3.50" 

I 
! ::;;;, 

Flow Length=4,42S' j;:; Flow Length=3,727' 
!,- m Slope=O.0100 'f ~ Tc=4.1 min ,ro - ,oo Tc=93.9 min ,. CN=99 '" m '- CN=79 

m " ~ · 
I 

m • m " 000 • • !;O 100 '14 :!OO >00 m 0!00 ..:0 ~~~ 000 6So 100 1!oO!OO £50 SOO 9i.o . . • '51. ,00 150' x.;; '1SII"iOO :l5O 000 ~~~' 660 ~ 100 1i.O !OJ r.5o ..00 *0 

! 

Future Condillons - Lake Magnor Type II 24·hr 1QO.YR RainfaU=5.80' Future Conditions· Lake Magnor Type II 24 .. hr 1QO.YR Ralnfali=5.80· 
Prepared by DAS. Cedar Cofporation Page 111 Prepered by DAS, Cedar Corpofation Page 112 
HvdroCAD® 8.00 sin 001218 C2OO$ HydrcCAD SO)f\ware SoM!oos LtC 6J??!?OOS HydroCAD!I8.00 slll 001218 C200Ei l-ty?-oCAD Sollware SoMioos ttC -Subcatchment 81: Barbo Lake Subcatchment C: 

Runoff . 392."cfs@ 11.93/IIS, Volume" 20.403 aI, Ot!plh" 5.U" Runoff . 122.40 cfs@ 12.47 hrs, VO)lume" ,6.165 al. Ot!pth= 3.80" 

RUIlc/f by SCS TR·ZO method, !)H:SCS, Tame Spall" 0.00-999.00 hrs, dt" am hrs Runoff by SCS TR·ZO method, UH"SCS, Trme Spall" 0,00-999.00 hrs, dt~ 0.02 hrs 
Type 112HIl100-YR RalnlaJl:5..&O" Type II 24·hr l00-YR RairlfaJl=5..W" 

Area {ac) eN DesCfiotlon Area 1M) eN Desgj£!ion 
43.100 " BARBO lAKE 51.000 " 43.100 Impervious Area 51.000 PeNlous Area 

To Lertgth S"", Ve1ccly Capacity Descrip!iGn T, Length Slope Veloeil:y Capacity Description 
{min} {feel) ~ {flIsec) {cfs) (min) {fee!) (111ft) {ft./sec) {ds) 

2.7 2,070 tag Lake or Reservoir, 47.& 1,1&1 0,0051 0.41 LaglCN Method, 
Me.1n Depth>: 5.00' 

Subcatchment C: 
Subcatchment B1: Barbo Lake 

,~ III """,,,I 

~ 
icp.,-"", , 

'" Type II 24-hr 100-YR 
;:;: Type II 24-hr 100-YR 

'" Ralnfall=5.80" 
~ Ralnfall=5.80" ," Runoff Area=51.000 ac 
,~ , Runoff Area=43.100 ae • RunoffVolume=16.165 af m 
'w , Runoff Volume=20,403 af i '" Runoff Depth=3,80" = Runoff Depth=5.68" { ~'"" ! " Flow Length=1,18S' -,. 

Flow Length=2,070' • 1m Ji Slope=O.0051 'f ,. 
Tc=2.7 min · '" • Tc=47.8 min 

'OO CN=99 
:~ 

~ 

" CN=82 
~ 
c " • .. · " • • 14 '1IO,!;O:tOO<!o03tOWI.oo .50~.soOOO6S0I00Il<)&;!O~;«lt50 · • s.::.'IOO i!;O~·m'300>!oO·.oo <50' !<f)"s&, GOO'ii,o .00 15<1--600 550--5<0 ..so r-(.".,..) 

hH\h«'.) 
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Future Conditions. Lake Magnor 
Prepared by DAS, CedarCorporation 

Type 1/ 24·hr 1QO..YR RainfaJ1=5.BO· 

HydfoCA!)!lS.DO sin 001218 C2OO6 HydfoCAD Software Wutions LLC 

Subcatchment D: 

719.03~@ 12.15 In, Voklme'" 58.909 af, ~pth", 4.01' 

Runoff1:rj SCS TR·20 method, UH:SCS, Tlme Span"' 0.00.999.00 hfs, <11= 0.02 hfs 
Type 11 24·h! 100-YR RalnfaH=5.eO· 

Aru Cae) CN DesgIptlon 
176.300 M 
176.300 Pernous Area 

Te Length 
(min) (feell 
22.9 1,465 

m 

" 

Sop' 
(MI) 

0.0280 

Veloelly 
(ft/sec) 

1." Lag/CN Method, 

Subcatchment D: 

Type II 24·hr 100-YR 
Ralnfall=6.80" 

Runoff Area=176.300 ac 
Runoff Volume=58,909 af 

Runoff Depth=4.01" 
Flow Length=1,48S' 

Slope=O.0280 'r 
Tc=22.9 mIn 

CN=84 

°0 (;Q "",j,om2$o3:(ll5Cm';!!,~s;flt.<llli.olOOI~""l!<l000~ 

Page 113 
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Future Conditions. Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type 1124·hr 100-YR RainfaD=5.BO· 

Hydre>C.AOO8.OO sin 001218 C2006 HydfoCAD SoltHare So/uIions LLC 

Subcatchment F: 

Runoff 89.28 ds@ 14.M hm, Volume= 40.656 ar, Depth= 3.91' 

Runoffby SCS TR·20 method, UH:SCS, Tune Span'" 0.00-999.00 hrs, dt= 0.02 hrs 
Type II 24-h! 100-YR RainraIFS.8Q' 

Area (a1:) CN Desaiptloo 
124900 83 
12~ 900 Pervious Area 

To 
(min) 

242.6 

" " 

Length 
(reel) 
5,559 

S.,. 
(fIfft) 

0.00>2 

Velocity 
(rvs~) 

0.38 

Capacity ~stription 
(efs) 

LagICN Method, 

Subcatchment F: 

Type II 24·hr 100·YR 
RainfaJl=5.80" 

Runoff Area=124.900 ac 
RunoffVolume=40.656 af 

Runoff Depth=3.91" 
Flow Length=5,S59' 

Slope=O,0022 'r 
Tc=242.6 min 

CN=83 

~.- .. --... -.~--.. -.~ TlmoI/l>O'-R.) 
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Future Condltlons - Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type II 24·hr 1QO..YR Ralnfal1:!S.BO' 

HrdroCAMlaoo ~oo121e C2006Hydr9CAD&ltNareS~LLC 

Subcalchment E: 

Runoff 95.37 cIs@ 14.61 hfs, VGlume" 39.270 aI, Def!\h" 2.65' 

RUfIOffby SC$ TR·20 method, UH:SCS, nne Span" 0.00-999.00 hfs, dt= 0.02 hrs 
Type II 24-ht l00-YR RalnfliD:5.8O" 

Area (ee) CN Description 
17MOO 10 
178.000 Perl.ous Area 

To 
(min) 

205.3 

:~ ,. 
• 
" " " " " • 1: 

! " • • 
" " 
" " " " , 

4,714 

J., 

S.,. 
(ftIfI) 

0.0051 

v._ 
(ftlsec) 

0.33 

Capacity Oe.saiption 
(cfs) 

L.agICN Method, 

Subcatchment E: 

Type II 24·hr 100·YR 
Ralnfal'=5.80" 

Runoff Area=178.000 ac 
Runoff Volume=39,270 af 

Runoff Depth=2.6S" 
Flow Length=4,714' 

Slope=O.OOS1 'r 
Tc=205.3 min 

CN=70 

o. 
tSo200<i.oi>o»:lm~~sSo&OOoc.o1i>;1 tSoMm900m 0 . - T_(I>o<.on) 
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Future Conditions· Lake Magnor 
Prepared by DAS, Cedar COfporaBon 

Type II 24·hr 1()(}-YR RalnfaJJ:!5.BO' 

HydfoCAD® 8.00 sin oot218 C2006 Hy<!roCAO Sollware ~oos LlC 

Subcatchment G: 

Runoff 1M.55ds@ 16.32h/s, Volume" 109,483 al. ~pIh: 3.50' 

Runoff 1:rj SCS JR·20 methOO. UH:SCS, Tune Span" 0.OQ..999.00 h~, dt= 0.D2 hrs 
Type 1I2Hv 100-YR Ralnfal!=5.&O" 

c" '" ~" 

" (min) 

341.5 

Length 
(feeP 
8,822 

~ '. ,. 
,~ 

-," 1m. 
I'" • 00 

• 
" " • • 
" " " 

s.,. 
(M\) 

0.0030 

Velocll.y 
Cft{s~) 

0.'13 

Capac1ly DeserlptiofJ 
(efs) 

lag/eN Method, 

Subcatchment G: 

Type II 24·hr 100·YR 
Rainfall=5.80" 

Runoff Area=375.200 ac 
RunoffVolume=109.483 af 

Runoff Depth=3.50" 
Flow Length=8,822' 

Slope=O.0030 'f 
Tc=341.5 min 

CN=79 

CD 50 \:0;1 ,So m m.,.;;, l!O m m ~ $So 6CO 650 100 1So 000 m so:> *" 
~-, 

Page It6 
omnooo 



I Future Condillons • Lake Magnor Type /124-hr 100-YR Rain/aR=5,80' Future Conditions· Lake Magnor Type II 24-hr 100.YR Ra/nfalJ=S.BO· 
Prepared by DAS, Cedar Cofporation Page 117 Prepared by OAS, Cedar Corporation Page 118 
Hy<Ir.,cAOO8.00 $In 001218 0 200Ei lWlroCAD $()lWare 5<)M;oos LlC 6!?mQQ6 Hy<IroCADtl8.QO sfn 001218 02006 l-ttG-oCAD Software Solutions LLC """'" Subcalchment H: Subcalchment I: 

I R~" . 248.90cfs@ 12.38 hrs, Volume= 29.646 af, Depth= 3.70" Ro_ . 251.34 efs@ , 2_50 hIS, Volume: 35.341 af, Depth= 3.W 

Runoff by SCS TR·20 method, UH=SCS, Tree Span" 0,00-999.00 hls, dt= 0.02 hrs Run6ffby SCS TR·20 maihod, UH=SCS, TIme Span= 0.00-999.00 hrs, cIt= 0.02 his 
Type 1124-hr l00-YR RalnfaB:S.SO" Type II 24-!1f l00-YR RalnfaJ!:HO' 

Area (ae) 2!! Oescriolion AIu!Be~ CN "'-9&.100 81 111,500 " 96.100 PeMousAtea 111.500 Pef'ilousArea 

To "",." s"," V,_ Capacity ""- To "",." .... V,_ Capa~ Description 
(!MIl (feel} (MIl {fllsee} Cds) (min) Ifeet) {fIIIt} {fL/se<:) Cds} 

'" 2,080 0.0180 .... Lagl(:N Method, 52.3 2,381 0.0\30 0.76 LagICN Method, 

Subcatchment H: Subcatchment I: 

IIIR,,"1 ,~ 119"'--1 

"" ~ ,. Type II 24·hr 100·YR ,. Type II 24-hr 100·YR 

= Ralnfall=5.80" = Ralnfall=S.80" 

= Runoff Area=96.100 ac = Runoff Area=111.S00 ac 

'" Runoff Volume=29.646 af ," RunoffVolume=35.341 af 
{"" Runoff Depth=3.70" i'ro- Runoff Depth=3.80" ," Flow Length=2,080' 

1,4) 
Flow Length=2,381' 

.,~ <,. ,. Slope=O.0180 " '00 Slope=O.0130 " 
» Tc=41.2 min » Tc=52.3 min 
ro CN=81 ro CN=82 

• · " " 
0 

0 00 160 1~ io3 m JOO ... .00 ~~";f ro:, 6So roo 1 ~ 
0 

0 50 'OOI~~mjOO:»o.:.o c50 5(» si.O 60» oi.o 100 150!OO !.So OO!I m 
n..o (»>ut,) 

I 

Fulure Conditions· lake Magnor Type II 24·hr 100.YR RainfaIf=5.80· Future Condillons • lake Magnor Type II 24·hr 100·YR RainfaJJ"-S.80· 
Prepared by DAS, Cedar Cofporatlon Page liS Prepared by DAS. Cedar Corporation Pase 120 
HydroCAO®8.00 WI 001218 e2006 HydroCAD Softwar~ SoIuti«ls LLC 6/??12006 Hydr"CAD®8.00 &In 001218 C2006 HydroCAD Software SoIulIons LLC """'" 

Subcalchment J: Subcatchment K: 

Runoff . 253.63 efs@ 14..2$ hrs, Volume" 89.381 aI, Depth" 3.40' RUlloff . 328.e&cfs@ 13.16 hrs, VoIume= 75.717 af, Depth" 3.60" 

RUlloff by SCS TR·20 method, UH:SCS, TIffi6 Span" 0.00-9909.00 hrs, dl" 0.02 hrs R!lfIOffby SCS TR·20 method, UH~SCS, Tma Span: 0.00-999.00 hrs, III" 0.02 hrs 
Type f! 24-hr l00-YR RalnfalFS.80· Type II 24-t1f lOO-YR Ralnfall=S.6O" 

Area lac) eN Oes£!!l:!!!on Area {ac) CN De5~i¢f1 

315..200 78 252.300 " 315.200 PeruousArea 252.300 Pervious Area 

To L,,,,.,, Slopo Velocity Capacity Description To """" S." V,_ Capacity DesctIption 
{min) {feell {IVII) (ftls~l lefs) (min) {feell {MI} (ftlse()l {cIs} 
175.9 5,2M 0.0053 0.50 Lag/CN Method, 101.3 4,15-4 0.01)96 ." U.glCN Method. 

Subcatchment J: SUbcatchment K: 

'" IHR....". ~ 10......". 
~ .. 

'" 
Type II 24·hr 100-YR m Type II 24·hr 100-YR 

Rainfall=S.80" m Ralnfall=5.80" m '" = Runoff Area=315.200 ac ~ Runoff Area=252.300 ac 

'" Runoff Volume=89.381 af 
,. 

Runoff Volume=75.717 af m 
1'"" Runoff Depth=3.40" 1:100 Runoff Depth=3.60" 
! ,. Flow Length=5,288' ! :: Flow Length=4,154' 

m ,. Slope=O.0053 " ,. Slope=O.0096 " 
Tc=175.9 min '" Tc=101.3 min 

" ,. 
" CN=78 • eN=SO 
• » 

• • • 
0 

0 50 160 15020015o)OOlSO.:.o ~s6CIsroeooG501itJl50w:lms60m 
0 

0 50 ,oo,~ 100 m:lOO:»O.oo 1!.~~ eoo &SO 1CC 150 KiO m 500 m 
n-fho\>.] 



I Future Conditions - Lake Magnor Type 1/24·hr 1()()'YR RalnfaIf.=5.80· Future Conditions -lake Magnor Type II 24·hr 1()()'YR Ralnfa1J=5.8I)· 
Prepared by PAS, Cedar Corporalloo Page 121 Prepared by DAS, Cedar Corporation Page 122 
HydroCAQllB.OO &In 001218 02006 tlydroCAD Soflware &>MiOflsllC 6fZ2I2QQti ttidroCAO®8.00 sin 001218 C2006Hy<lroCAD So/!ware Solutions LtC """'" 

I 
Subcatchment L: Subcalchment M: 

R~ff . 124.9Sds@ 13.14~. Volume" 29.1328f, Depth= VW ,.,"'" · 410.17ds@ 13.74 hrs, Volume" 125.414 af, Depth" 3.21' 

I Runoff!», ses TR-20 method, UH=SCS, Tme Span: 0.00-999.00 hrs, dt= O.021l!s Ruooffby SCS TR·20 me\hOd, UH"SCS, Tune Span: 0.00-999.00 hI'S, dI= 0.02 hts 
Type tl24-hr l00-YR RamlaIFS.8O" T)'pEI1I24'hr IOo-YR Relnfai"S.60' 

Area [lll:} eN -- Area lac} CN Oas~ 
1SHoo " 459.100 76 
15a.400 Pervious Area 469.100 PeMousAfea 

" Length Siopo V,_ C._ Deseript!on To length SO" 
W_ 

Capacly Deseriptoo 
{min} {re~ [MIl {ftlseel {ds} (ml!l) (lee!) {MIl [ftlsecl Ids} 
95.2 3.591 0.0200 0.63 lag/eN Method, 145.5 6,454 0.0120 0.14 LaWCN Method, 

Subcatchment L: Subcatchment M: 

:~ I\'I~' ,,..,, .. 10"'-' 

Type II 24-hr 100-YR @ Type 11 24·hr 100·YR 
Ralnfall=5.80" m Ralnfall=5.80" ,,, m 

'" Runoff Area=158.400 ac ~ Runoff Area=469. 100 ac ," 
" Runoff Volume=29.132 af = RunoffVolume=125.414 af m i: Runoff Depth=2.21" ~~ Runoff Deplh=3.21" 

! • Flow Length=3,591' .= Flow Length=6,454' <. 

" 
Slope=O.0200 'r ," Slope=O.0120 'f ,. 

Tc=145.5 min . Tc=95.2 min ,oo 
m CN=76 

" CN=65 '00 I " " " ! 
" · " 0 .. ___ •• _d •• _ •••••••• 0 

0 · ,. ••••••••••••••••• 0 
TON! (bo-I'! TmO (!>our'! 

Future Conditions. Lake Magnor Type 1124.Jlr 10o-YR RainfalJ::.5.8!J· Future Conditions· Lake Magnor Type II 24-hr 100·YR Rainfa!1=5.BO· 
Prepared by OAS. Cedar Corporation PaQ'! 123 Prepared by OAS, Cedar Corpofatioo P0J99124 
HvdroCAD!I8.00 sJn 001218 C2006 HyrlroCAD Softwate SoMiOllS LlC 6!2:m0P6 HvdroCAD®8_00 sin 001218 C2006 HydroCAO Sol:ware SoM!on~ LLC 6!?212QQ5 

Subcatchment N: Subcatchment 0: 

R~ff . 17AOcfs@ 13.gs hrs, Volume= 24.589 af, Depth= 221· Runoff · 112~ cfs@ 13.02hrs. Volume= 23.319 af, Depth= 2.65· 

Runoff by SCS TR·20 m<!\hod, UH=SCS, rtme Span: 0.00-999.00 hrs, dl: 0.02 hrs Runoff by SCS TR·20 metMd, UH"SCS, rime Span" 0_00-999.00 hrs, dt" 0.02 hrs 
Type II 24·hr 10o-YR Rainfa!F5.80· Type It 24'hr l00-YR Rainfa~"'5.80· 

Area {se} eN Desf!!e!ion Area {ael CN Oes£!:l2!ion 
133.700 " 105.700 70 
133.700 PervioUs Alea 105.700 PeMoos Area 

To lenglh SIc>p!l Vel<>e<'ty Capaclty Description To length So", Velocity Cspatity ~scription 

{min) Ifeel! {ftIft) (ft/sec) {ets} {min) (feel) {ftIft) !ft/see) (efs) 
143.6 5,467 0_0172 0.63 La~N Method, 85_6 3,627 0.0193 0.71 La~N Method, 

Subcalchment N: SubcatchmenlO; 

~ lor.....,.,' ," lor...--dl 

Type II 24·hr 100-YR !~ Type II 24·hr 100·YR 
'" " Ralnfall=5.80" »> Ralnfall=5.80" 

" Runoff Area=133.700 ac " Runoff Area=10S.700 ac " " " " Runoff Volume=24.589 af " Runoff Volume=23.319 af 

r: " Runoff Depth=2.21" ." Runoff Depth=2.65" . " !- Flow Length=5,467' ! ~ Flow Length=3.627' 
" Slope=O.0172 'r " Slope=O.0193 'r 
" · " Tc=143.6 min · Tc=85.6 min 

" " CN=65 " CN=70 " " " " " , " , 
o. 

100'~ x.o 250 JOG.so.oo ~~",",,~!OO ~ 1<:0 ISO &>:l Wl..:.:..&:o 
0 

0 5Oml50lOOl'503o;l~oIOO 11'1 W) oS!>!1()3 s«> 0 00 
r_ll>«o-l) 



Future Conditions -lake Magnor 
Prepllfed by DAS, Cedar Corporation 

Typo II 24·hr 1QO.YR Rainfafl=S.80· 

HydroCAOO 8.00 sin 001218 (21)06 HydroCAO So!\'JBIe SoMoos LLC 

Subcatchment P: 

Runoff 98.01 crs @ 13.55 hrs. VckJme= nes8 af, Depth= 2.7'" 

Runoff by SCS TR·20 method.lIH=SCS, rln'!e Span= o.oo-m.oo his, dI .. 0.02 hrs 
Type II 24-tv l00-YR Ralofa!l=5.SO· 

Area (a<:) CN Desaiplion 
121.200 71 
121.200 PtNlous Area 

To 
(min) 

128.04 

:~ 
• ,. 
" " 

[ • • 
I " • " • • 

" " , 
" " " , 
0 

0 

CO""" (feen 

3,0452 

Sbpo 
IftIiU 

0.0075 

Velocity 
1ft/see) 

0.45 

Capacity Descr\plion 
(efsl 

LagICN Method, 

Subcalchment P: 

Type II 24-hr100-YR 
Ralnfall=5.80" 

Runoff Area=121.200 ac 
Runoff Volume=27.658 at 

Runoff Depth=2.74" 
Flow Length=3,452' 

Slope=O.0075 'f 
Tc=128.4 min 

CN=71 

Page 125 

"""'" 

Future Conditions • lake Magnor 
Prepared by DAS, Cedar Cofporatiorl 

Type II 24.hI" 1()1).YR Ralnfall:S.80· 

HvdroCAD® 8.00 &!n 001218 e2006 HydroCAD So!tNa<e SoMi«ls LLC 

Subcalchment R: 

Runoff 119.42 cfs@ 14.60 hrs, VoIume= 49.900 ai, Depth" 2."7" 

Runoffby SCS TR·20 method, UH=SCS, TIme Span" 0.00-9!l9.00 hrs. dl= 0.02 hrs 
Type tl24·h! l00-YR RainfalF5.S0· 

Area (ac) CN Description 
242.600 68 
242.600 PeMouS Area 

To 
(min) 

20<1.5 

'" 
" - . 

! 11l

! • 
• 

l",,~ 
Ifeell 
5.862 

Sbpo 
(111ft) 

0.0018 

w_ 
(ft/see) 

0.41 

Capacity Description 
rclS) 

Lag/CN Method, 

Subcalchment R: 

Type II 24·hr 100-YR 
Ralntall=5.80" 

Runoff Area=242.600 ac 
RunoffVolume=49.900 at 

Runoff Depth=2.47" 
Flow Length=5,862' 

Slope=O.0078 'r 
Tc=20B.5 min 

eN=SS 

Page 121 
Sl?i1/2006 

Future Conditions - Lake Magnor 
Prepared by PAS, Cedar Corporation 

Type /I ~4-hr 1QO-YR Rainfafl=5.8()· 

HxdroCAOO8.oo &In 001218 C2006 HydroCAO Softw'ole Solutions LLC 

Subcatchment Q: 

211.00cts@ 13.16Ns, VoIume= 50.135 af, Depth: 3.40" 

Ruooffby SCS TR-20 method, UH=SCS, rrne Spal\'O o.oo.-m.oo hrs. dI= 0.02 Ns 
Type n 2-4-tv l00-YR Ralnfall=5.60" 

Area (a<:) CN Desgiption 
176.600 78 
116.600 PeNlous Area 

To 
(min> 
104.6 

i 
! 

Lel'\{lth 
{feeD 

",105 

Sbpo 
(MI) 

0.0100 0.65 

Capacity Deserlptlon 
fefs) 

LagICN Method, 

Subcatchment Q: 

Type II 24-hr 100-YR 
RaJnfall=6.80" 

Runoff Area=176.800 ac 
Runoff Volume=50.135 at 

Runoff Depth=3.40" 
Flow Length=4,105' 

Slope=O.0100 'f 
Tc=104.6 min 

CN=78 

Page 126 

""""'" 

Future Conditions - Lake Magnor 
Prepared by DAS, Cedar CorporatiOn 

Type 1/ N-hr 100-YR Ralnfa/l=5.80' 

Hydr<)cAD®8.00 sin 001218 02005 Hydr<)cAD Sollwale SoMi-ons LLC 

Reach 8R: 

[19] Wamin9: Submerged Pond 6P Ptlm1ry device # 1 INLET by I.OS· 

for lOO-YRevent 
518.56-3 af 

Page 128 
6!22J2006 

Inflow Area .. 
Inflow 
0<Mm 

2,OSG.500 ac. InfloW Depth = 2.98" 
140.89 cts@ 16.87 hrs, Volume= 
137.02cfs@ 22,44ru.. Volume= 518_562 af, Allen= 3%, L39" 334.2 min 

Routing by Stor·lnd.Trans method. nne Span" 0.00-999.00 hrs, dt" 0.02 hrs 
Max. Velocl!y= 0.6-8 Ips, Min. Trawl nne" 118.2 min 
A...;!. Vel<Xlty" 0.10 fps. A...;!. TravelTtme= 923.3 min 

Peak Slorage= 1,136,0491 ef@2O.13hrs. Average Depth at Peak Slorage= 1.25' 
Bank-Full oepth'> 3.00'. Capacity at Bank·Fu1!= 622.17 cfs 

150.00' )l 3.00' deep channel, n= 0.050 
Slde Slope Z·wlue= 10.0" Top Width" 210.00' 
Length= 5.615.0' SIope= 0.0004" 
tnlel fnwrt= 1,19t1.9O', Outlet Invert= 1,194.50' 

Reach 8R: 

f 
! 

Innow Area=2,086.500 ae 
Avg.Deplh=1.25' 
Max Vel=0.68 fps 

n=0.050 
L=5,615.0' 

$=0,0004 'f 
Capaclty=622.17 ers 



Future Condilions - lake Magnor 
Prepared by DAS, Cedar Corporallon 

Type II 24·hr 100-YR Ralnfa0=5.BO' 

MNiANl 8.00 &In 001218 C2OO6 HydroCAD Sollwale SoM!«\s llC 

Reach 10R: 

for l00-YR event 
393.841 al 

P~129 
M?12OO6 

lnfiwl Area = 

"""" ""'-
1,659.800 ae, InfloW Depth = 2.85' 

e4.5O cts@ 2tI.79I1rs, VoIume= 
9U6cts@ 27.9211fs, Volume= 393.841 a~ AHer.= 0%. lag= 67.8 mln 

Routing by S1or·Ind+Trans method, Tlma Span" 0.00-999.00 firs, dl= 0.02 hrs 
Max. Velocity: 1.01 Ips, Min. Travel TIITl6: 41.2 mln 
AYiJ. Velocity .. O.22fps, AYiJ. TrsvelTme" 187.5 min 

Peak Storage= 233.(191 d@27.23hIs, Aver&ge Depth al Peak Storage: 0.46' 
Bank·FuII Depth= 3.00', capacit)' at Banl<,·FuIF 2.299.12 cts 

200.00' x 3.00' deep channe~ n= 0.050 
S~ Slops Z·w.Iue'" 10.0 'f Top W!::Ith= 260.00' 
Length= 2,510.0' SIope= 0.0034 'f 
InlelllMrt" 1,205.60', OutIellnvell= 1,197.20' 

Reach 10R: 

i 
! 

Inflow Area=1,659,800 ac 
Avg,Oepth=0,46' 
Max Vel=1.01 fps 

n=0.050 
L=2,510.0' 

8;::0.0034 'f 
Capaclty=2,299,12 cfs 

Future Conditions -lake Magnor 
Prepared by DAS, Cedar COrporation 

Type i/24·hr l00-YR Rainfa0=5.60· 

Hyd"!?CA.p??6.00 sin 001216 02006 Hvdfr>CAO Soh-ara Solutions LtC 

Reach 13R: 

[611 H"rt: Submer9ed 12% of Reach 14R bottom 

Inflow Area = ,,, .. for l00-YRevtnl 
297.560 al 

Page 131 

"""'" 

""'""" 
1,249.1OO~, Inflow Depth ". 2.66" 
594.67ds@ 13.S9/YS, Volume'" 
S91.04 ds@ 14.31 h15, VoIume= 297.580 al. Atlen'" W., lag= 19.3 min 

Routing by stor·IIld+Trans method, TJIlle Span= 0.00-999.00 1115, dI'" 0.D21115 
Max. Veloeity= 220 Ips, Min. Travel TIme= 11.9 mIn 
Avg. Velocity" 0.21 Ips, AYiJ. Travel TIfllIl" 1242 m!n 

peakStorage= 421,926 d@ 14.11 his, Avefl\lIe Depth al Peak storage= 1.26' 
Bank·Fun Depth'" 3.00", CSpacity a\ Bank·F~ 2,584.96 ds 

200.00' x 3.00' deep channel, n= 0.050 
S~ Slope Z·value= 10.0 'f Top Width'" 2M.OO' 
length" 1.570.0' Slope" 0.0043 'f 
Inlellnvert'" 1,214.00', OuIlet Invert= 1.201.20' 

Reach 13R: 

Inflow Area=1,249,100 ac 
Avg. Oepth=1,26' 
Max Vel=2,20 fps 

n=0.050 
L=1,570,O' 

8=0.0043 'f 
Capaclty=2,584,96 crs 

Future Conditions -lake Magnor 
Prepared by DAS, Cedar COrporation 

Typ6I124·hr l00-YR RafnfaU=5.8()' 

l-lykoCAD®8.00 5fn001218 02Q06HtdroCAPSollwaleSoMoIl$LlC 

Reach 12R: 

[811 Warning: Exceeded Pond ItP by2.00'@0.001ws 

for l00-YRevent 
318.125al 

Page 130 -
1,407.500ae, Inf\atlDepth= 2.71" 
520.40 cts@ 15.09 his, VoIume= 
465.21 ds@ 16.71 hrs, Volume" 316.12hl, AlteIF 7'10, Leg" 97.2 min 

Routing by Stor·lnd+Trans method, ,me Span: 0.00-999.00 firs, dI" 0.02 Ills 
Max. Velocity: 1.20 Ips. Mn Travel nne: 49.8 min 
Avg. VeJoeity = 0.10 Ips, Avg. Travel TI!"TIe" 614.3 mH'l 

Peak Storage= 1.444,762 cf@ 15.sa Ills, Average Depth al Peak Storage= 1.8-4' 
Sank·Full Depth= 3.00', Cllpatity at Sank·Ful= 1,117.13 cts 

200.00' x 3.00' deep channel, 1'1= 0.050 
Side Slope Z·va1ve" 10.0 'I Top WldlII= 260.00' 
length= 3,5$5.0' Slope= 0.0006 '/ 
Inlet Invert: 1,209.00', Outlet Invert= 1,206.10' 

Reach 12R: 

~ 
! 

Inflow Area=1,407,500 ac 
Avg.Oepth=1,84' 
Max Vel=1,20 fps 

n=0,050 
L=3,585.0' 

8=0,0008 'f 
Capaclty=1,117,13 cfs 

Future Conditions - lake Magnor 
Prepared by DAS, Cedar COrporation 

Type II 24·hr 100·YR RalnfaR=5.60· 

tttdroCAD® 8.00 sin 001218 02006 tt&oCAD Software SaMJons ltC 

Reach 14R: 

[61] Warning: Exceeded Pond lOP by 0.5O'@0.oohlS 

InfloW Area = ,,- for l00-YR event 
147.576af 

Paoe 132 
6/22!?006 

""'-
646.300 ae, InfloW Depth" 2.74' 
215.76 ds@ 16.161115, VoIume= 
215.C4cfs@ 16.841115, Volume" 147.576 af. Allen" 0%, Lag= 41.1 min 

ROI.II.ing by SIo/".lI\d+Trans metllod, Time Span=- 0.00-999.00 hIS, dI= 0.021115 
Max. Ve\oCity= 1.49 fps, Min. TravelTrme-= 24.6 min 
AYiJ. Velocity = 0.20 fps, Avg. Travel Tfm.e= IW.6 m!n 

Peal<. Storage" 316.969 d@ 16.431115. Average Deptll at Peal( Storage: 0.70' 
Banl<,·FuU Deptll= 3.00', Capacit)' at Bank·Fu1I= 2,567.45 cfs 

200.00' x 3.00' deep ehaMeI. IF 0.050 
Side Slope Z·value= 10.0 'f Top Wdlh= 260.00' 
Length" 2,200.0' Slope= 0.0043 'f 
Inlet Invell= 1.223.50', Outlet Invell= 1,214.10' 

Reach 14R: 

Inflow Area=646,300 ac 
Avg, Depth=O.70' 
Max Vel=1,49 fps 

n=0,050 
L=2,200,O' 

5=0.0043 'r 
Capacity=2,567,45 cfs 



Future CondItions -lake Magnor 
Prepared by OAS, Cedar Cofpc>raIiOn 

Type II 24-hr 100-YR Rain/a1l=S.80· 

Hydr<>CAO® 8.00 sin 001218 C200G HydroCAO Softwa<e Sot!Mns LLC 

Reach 15R: 

for l00-YR event 
24.501 af 
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121.200ae. InllowDeplh" 2.43' 
SoI,97ds-@ lU8hrs, VokIme'" 
53.53 ets@ 15.25 hIS, Volume" 2~.501 af, Men" 3%, Lag= 3-4.0 min 

ROIIting by Stor·lndtTrans method. TIffie Span= O.OO-999.OO~, dl= 0.0-2 hrs 
Max. VeJoclF 1.01 Ips, Min. Trawl TIme= 18.5 min 
A\';I. Velocity" 0.25 Ips. A'09. T~l TIme= 7&.0 mln 

PeakSt~= 59.371 cf@U.94hrs, Awrage Depll! al Peak Storage= 0.26' 
Bank·FuII Oepth-= 3.00', Capacity al Bank·FuK= 3,295.84 ds-

200.00' x 3.00' deep ehaooe/, 0'" 0.050 
Side Slope Z·value" 10.0 'f Top Wldth= 260.00' 
lel"lgth=l,I22.O'S!opa=o.o070'f 
In~ Invert= 1.258.00', Qullel Invert= 1.25(1.10' 

~===/ 

! 
! 

Reach 15R: 

InHow Area=121.200 ac 
Avg.Oepth=0.26' 
Max Vel=1.01 fps 

n=0.050 
L=1.122.0· 

$=0.0070 'r 
Capacity=3,295.84 cfs 

Future Conditions -lake Magnor 
Prepared by DAS. Cedar Corporation 

Type II 24-hr 100-YR Rain/a1l=-5.80· 

HJtIroCAD® 8.00 sln 001218 1>2000 Hy<lroCAD Software So!u5M3 llC 

Reach 21R: 

[611 H">fll: Submerged 93% of Readl8R botlC>fll 

for 100-YR even! 
668.701 af 
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Inftow Area = 

'"""floW 

2,764.600ae. In!!owOepll!= 2_90" 
313.30cfs@ 16.33hrs. Volume= 
310.02ets@ 17.41 hrs, Volume: 668.700 aI, Allen: 1%. Lag= 65.1 min 

Routing by Stor·lndtTrans methoo, Ttme Span= 0.00--999.00 hrs. dt= 0.02 hiS 
Max. Va!odty= 0.71 fps, Min. Travel Time= 31.6 mir1 
Avg. Velocity = 0.09 fps, Ayg. Travel TIme= 259.3 m;" 

Paak storage= 587,315 d@ 16.8$I\rs, Average Depth al Peak.Slorage= 1.85' 
Bank·FLIII Depll!= 3.00', Capacit)' at Bank-Ful:= 732.00 ds 

200.00' x 3.00' deep channe~ n= 0.070 Sluggish weedy reaches wl'pJoIs 
Side Slope Z·value= 20.0 'f Top Wldlh= 320.00' 
Length= 1,342.0' Slope: 0.0006 'f 
Inlet Invert= 1,195.00', OUIlellll\lert= 1,194.20' 

Reach 21R: 

Inflow Area=2,764.600 ac 
Avg.Depth=1.85' 
Max Vel=0.71 fps 

n=O.070 
L=1,342,0' 

8=0.0006 " 
Capaclty=732.00 cfs 

Future Condlllons • lake Magnor 
Prepared by CAS, Cedar COrporation 

Typell24-hr100-YR RafnfaJf=5.BO· 

HydroCAO®8.oo sJn 001218 02006 H'f?oCAO Sollwale $olu\ion$ LtC 

Reach 16R: 

{19] Warning: Submefged Pond Sf> Primaly dmce .1 INLET by 2.64' 

fOf tOO--YR event 
100.035 sf 

P9 134 

"""'" 
InlkfflNea" 

'"""-
~19.~OOae, InftowOepth= 2.66" 
157,91 cIs@ 15.34 hrs, Volume" 
151.61 ets@ 15.95 M, Volume= 100.035 af, Allen" 0%, Lag" 36.8 min 

RC>Utlrlg by Slor·lnd+Trans method, TIme Span= 0.00-999.00 M, dt= 0.02 ~ 
Max. Velocly=- 1.19 fJIS. p,rlfl. Travel TIrM= 22.5 min 
A\';I. Velodty = 0.36 t'ps, Avg. Tn1vel TIrM" 75.2 mirl 

Peak storage= 212,670d@15.58hrs, Average Depth at Peak Storage= 0.64' 
Bank·fuW Depth-= 3.00', Capaaty at Bank-FulI= 2,166.81 ets 

200.00' x 3.00' ~ep ehanne~ n= O.osa 
Side Slope Z·vakle= 10.0 'f Top Wldth= 2&0.00' 
Length=I.610.O'SIope"O.0030'f 
Inlet lnvert= 1,255.00', Outlet Inwrt= 1.250.10' 

\¥il!'&;;;;;-""'-W 
Reach 16R: 

Inflow Area=419.400 ac 
Avg, Depth=0.64' 
Max Vel=1,19 fps 

n=0.050 
L=1.610.0· 

$=0.0030 'r 
Capaclty=2,166.87 cfs 

Future Condlllons - Lake Magnor 
Prepared by DAS, Cedar Cofporatlon 

Type II 24·hr 100-YR RainfaIl=-S.80· 

Hy<IroCAD® 8.00 sin 001218 1>2000 HytiroCAD Solfflara Solutions LlC 

Pond 1P: 

fof 100-YR ewn! 
949.217 af 
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"""'" 
Inflow Area" 

'"""-""' .. 3,626.9OOae, !nllow Depll! = 3.14" 
2,375.26 cfs@ 11.941lr5, Volume" 

45.19c1s@ 74.371lr5, Volume" 
45.19ets@ 74.37hffl, Volume= 

8-42..0:;(1 af, AHen= 93%. lag" 3,745.7 min 
842..0:;(1 af 

Rooting by stor·too melhoo. Tane Span= 0.00-999.00 hiS, dt= 0.02 hiS 
Peak Bev= 1,191.73'@14.37hiS Surf Area" 18,1:>5,309 sf storage= 30.327.507 cf 

Plu\l--Aow detention lime= 12.219.1 min ulct!l3ted for 8-42.019 af(89% of inflow) 
Center-of·Mass del. time'" 11,814.6 mir1 ( 13.8-43.5.2.028.9) 

Volume 

" " " 
Elevation 

(feet) 
1.190.00 
1.192.00 
1.194.00 

Efoevation 
{lee!) 

1,190.00 
1,195.00 

Elevation 
{feel) 

1,190.00 
1,195.00 

, .. ,,, Avaa.Storagt! Storage Desgielioo 
1,190.00' 
1,190.00' 
1 190.00' 

39.Z9-2,918 cf lake Magnor (Prismatie)IJ:sted below (Reca!c) 
2~,221,893 cf Barbo lake (Prismatlc)Usted below (Rl'Cak) 
195C4 09a cf Mud lake tPrismallc)Usted below iReea!c) 
83.018.913 cf ToIa! Available storaga 

Surf Area loe.Store CUm.Sto.-e 
{~II} {robie-feetl {roble-feetl 

9,47~,713 0 0 
9,822,178 19,296,891 19,296,891 

10,173,849 19,996,027 39,292.918 

Surf Area Ine.Slore Ctnn.Store 
{§9:1I.1 (robie-feet) (roble-fee!:! 

3,912,341 0 0 
5,776.-418 2~,221,893 24,221,898 

Surf Area !ne.Store Cum.Store 
lli!·fI) (cubic-fee!) {roble-fee!:! 

3,587.635 0 0 
4,214.004 19.504,098 1£1,504,098 

Inwlt OUIlet Devices 
#1 Primary 1,190.00' 90.0")( 20.0'Jong Culvert X 2.00-

CMP, proJecfing, no headwaU, Ke= 0.900 
Outlet Inwrt= 1,189.70' S" 0.0150 'f Cc= 0.900 
n= 0.025 Conugated metal 

Primary OutFlow Max=~5.19 cfs@74.371us HW=1,191.13' (Free Discharge) 
t.....l=Culvert (Barre! Controls ~5.19 ets@4.43fps) 



~------------------------------~------------------------------~ 

Future Conditions· Lake Magnor 
Prepared by DAS, cedar Corporation 

Type II 24·hr 1DO-YR RafnfaI=5.80· 

HydroCADtl8.00 sJn 001218 C2006 HfdroCAD $e>I\wru! Solutions LtC 

,~ 

_ ,.ro> 
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~ 

~ 

Pond 1P: 

Inflow Area=3,626.900 ac 
Peak Elev=1,191.73' 

Storage=30,327,507 cf 
90.0" x 20,0' Culvert 

~iI ~50 200 Z50 l<io m .oo.So 5i:o S50 600 WI liXl 11.0.". Mo;60 G5(I 

Th>t ~_'l 

Po1ge131 

"""'" 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar CO!'pO!'aIioO 

Type 1124-hr 100-YR Rainfall=S.80· 

HydroCAOOS.OO sfn 001218 02006 Hydr~CAO Software SoMions LlC 

Inflow Area" 
InfloW ,. 

Pond 5P: Greley Lake 

for 1 co. YR event 
29.646 sl 
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Oulllow .. 
Primary " 

96.100 ae, Inflow Depth = 3.10' 
248.90ds@ 12.3ahrs, Vo/U~" 

0.00 as@ 0.00 hrs, VoIome" 
0.00 efs@ 0.00 hrs, VoIume= 

0.000 ai, AlIen= 100%, Lag" 0.0 rnln 
0.000 81 

Routing by 51or·1OO method, TIme Span= 0.00.999.00 h/'S, lit" 0.02 hrs 
Peak Elev= 1,193.88'@26.38hrs SulfArea= 704,690 sl storage: 1.291.380 d 

Plug-flow detention time" (not calculated: initial storage excedes cutJlow) 
Cen!er4·Mass del. tlme= (oot ca!eolated: no ouUlow) 

Volume Invert Avai!.stOfaqe Storage Desgiptiofl 
#1 1,192.00' 6,458,361 cf Custom Sta91' Data {PrlsmatieJjsted below (Reea\c) 

Elevation 
(lee!! 

1,192.00 
1,194.00 
1.196.00 
1,198.00 
1,200.00 

Device Routlng 
#1 Primary 

SuffArea 
fsq·fI) 

606,399 
707,054 
748,224 
789,737 

1,301,932 

loo.Store 
(cut>ic-feetl 

o 
1,373,453 
1.455,278 
1,537,961 
2,091,609 

Invert Outlet Devices 

CUm.Sfore 
(cuble-IeaO 

o 
1,313,453 
2,828,131 
4,366,692 
6,45$,Ul 

1,199.00' 20.0' long x 20.0' Pf'eadlh Broad-Cresled ReelangularWeir 
Head (Ieet) 0.20 0.40 0.60 O.SO 1.00 1.20 1.40 1.60 
coer. (Engfish) 2.68 2.70 2.70 2.64 2.63 2.64 2_84 2.63 

~~=~~~~~~~t~~~i~~:I~S;:~=10~c% (Free ~cll3rge) 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Corpom~on 

Type II 24-hr1OG-YR Ralnfaft=5.80· 

HydroCADtl8.00 .m 001218 C2005 HydroCAD ~lIwafe $oIo.JtiQO$; lLC 

Pond 4P: 

for 100-YR event 
39.270 sr 
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In~cmAfea " 
Inflow = ""' .... 178.000 ae. InfloW Depth a- 2.65" 

95.37efs@ f4.61/1ts, Volume= 
0.00 cfs@ 0.00 /Its. VGlume= 0.000 aI, AlIen= 100%, la9" 0.0 min 

Routing by Sfor-Ind method, TIme Span= 0,00-999.00 hrs, d1= 0.02 hrs 
Puk Elev= 1,196,14'@:35.6011n. SudAna= 1,290,624 sf storage" 1,710,SS7 cf 

Plug-Flow detention Iime= (M! calculated: Initial storage excedes outflow) 
C&nlef-ol-Mass del. Iime= (M! calculated: no ouUlow) 

Vo.lume Invert AvalStO!&AA SI9f&<Ja DAAgio!iOn 
., 1.194.50' 2,879.1143 cf Cus-lom Stage Data (prhmal!eJjsted below (Reea\c) 

Elevation 
flu[) 

1,194.50 
1,195.00 
1.197.00 

i 
! 

:; 
" • ,. ,. ,. 
ro ,. 
" • 
" • • 
" " ,. 
" " , , 
o. 

0 

219,331 
1,101,921 
1,432,609 

too.store 
(cublc-IeaO 

o 
345,313 

2,534,530 

Cum.Store 
(c:ut>ic-IeeO 

o 
345.313 

2,879,843 

Pond4P: 

Inflow Area=178.000 ac 
Peak Elev=1,196.14' 

Storage=1,710,587 cf 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Cmporation 

Type II 24-hr 1OG-YR Rainfaft=.5.80" 

Hydrc-CAD!I8.00 sko 001218 C 200G Hy<Irc-CAD Soltv.-are SoMions LLC 
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Pond 5P: Greley Lake 

Inflow Area=96.100 ac 
Peak Elev=I,193.88' 

Storage=1.291,380 cf 
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Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Twe 1124-hr 1()(}'YR Rainfafl=S.80· 

HydroCAOO 8.00 sin 001218 e2006lYdroCAD Soltwl!fe Solutions. llC 

Pond6P: 

161] Hint Submerged 5l% 01 ReadllOR bottom 

tot" l00-YR event 
518.5&3 af 
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Inllwl Area = 

'""'" 0._ 
P""",, 

2,086.500 ae, Inflow ~pth,. 2.98' 
313.22.efs@ 1~&Ohrs, VoIIJme" 
140.89 cfs@ 18.87 hrs, Vclume= 
140.89efs@ 16.87hrs, Vctume= 

518.563 af, Allen" ~%, lag= 256.2 mill 
518.58381 

RO'Mlg by SlOI"·/nd melhod, Trme Sp;ln"" 0.00-S99.00 hrs, dI= 0.02 tvs 
Peak Elev= 1,201.72'@16.81hrs Surf.AJu" 2.009.090 51 storage= 2,125,754 cf 

PJug..FJow delention time" 104.3 rrin calcul.aled 101"518.563 af (IOO% oftnnow) 
Center-of·Mass del ~= 104.3 rrin (2,525.5· 2,421.2) 

Volume Invert Ava~.Storege StO/age Des9ip!ion 
#1 1,200.00' 5.3$8,581 cf Custom Stage !)JIla (PrismalkJjsted below (Reule) 

Elevation 
!feeQ 

1,200.00 
1,201.00 
l,m.OO 

D."", Rooting 

" P,,",,-

SIIff~a 
<sq-f\) 

404,702 
l.ns,892 
3,105,372 

Invert 
1,197.10' 

Ine.Store 
(cob!(:..feell 

o 
895,297 

4,491,264 

Cum.Sto.re 
(wblc-feeQ 

o 
695,297 

5,388,581 

48.0" x 20.0' long Culvert X 2.00 
CMP, projecting, no headwaD, Ke= 0.900 
CMletlnvert=I,191.00' S=O.OOSQ" Cc=O.900 
n" 0.025 COfTugaied metal 

" Primary 1.'l02.oo' 20.0' long x 20.0' breadth Broad..crested Re~tan9ularWelr 
Head {feeQ 0.20 0.40 0.&0 0.&0 1.00 1.21l 1.41l 1.&0 
Coaf. (Engish) 2-66 2.10 2.10 2.64 2.63 2.64 2.64 2.63 

~
rimary Outflow Max.:141l.69 tfs@16.67hrsl-fW:l,201.72' (Free Discha~) 

I=Cuivert (Barrel Controls 140.\19 cfs@6.09lps) 
2"BroadoCresled Re~langularWeir{ COntrols 0.00 tfs) 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Twe II 24·hr 10o.YR RaJnfaJ!=S.80' 

HydroCAD®8.00 sin 001218 CI2006 IttdroCAD Softwa'e SoIul1ons tlC 

Pond7P: 

fOl" 100-YR eveot 
21.6~ af 
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fnllow Area = 
'0-0._ 
Primal)' 

121.2OOao, Inflow Depth" 2.14' 
ee.07 tfs@ 13.55 hrs, Volume'" 
54.97 cfs@ 14.68 hrs, VoIul'lW" 
54.S7 tfs@ 14.66 hI'S. Vo/Ilme= 

24.501 af, Allen" 44%, lag" 67.9 min 
24.501 af 

Routing by Stor·lnd method. Tuna Span= 0.00-999.00 hrs, dl= 0.02 hrs 
Peak Elev= 1,260.91'@ 14.68 hrs SulfArea" 195,715 sf Storage= 488,301 tf 

Plug·flow detelltlon time" 158.4 min ca!colated for24.501 af (89% oftn!low) 
Celller·of·Mass det.lime" 700.7 min (1.648.0·947.3) 

Volume lovert AvaiSloraoe StOfaoe Desqiptioo 
#1 1,256.00' 505,511 tf Custom Stage Data (Prism.ttieJ.,isled below (Recale) 

Elevation 
(feel) 

1,258.00 
1,260.00 
1,261.00 

Do"" RolliN 

" PrifMl)' 

" Primary 

SulfATea 
esq.n) 

114,081 
195,715 
195,715 

Invert 
1,259.00' 

1,260.00' 

Inc.Store 
(cubie-feel) 

o 
309,196 
195.115 

Outlet Devices 

Cum.Slore 
(rubie-feel) 

o 
31)9,796 
505,511 

24.0" )( 20.0' long Culvert CMP, Pfojecting. no he.adwall. Ke" 0.900 
Outletlnvert= 1.258.90' S= 0.00$0 '/ Cc= 0.900 
n" 0.025 Corrugated metal 
20.0' long x 20.0' breadth aroad..crested RettangularWelr 
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
Coaf. (English) ~68 2.70 2.11l 2.64 2.63 2.64 2.64 2.63 

Pr!m.try OtrtFlow Max.:54.96 cfs@ 14.68 hrs 1-fW:1.260.9i' (Free Discharge) 

t 1=ClIivert (Barrel Controls 9.07 tfs@3.76Ips) 
2"Broad..crested RettangularWeir(Weir conlro!s 45.89 cfs@2.52Ips) 

Future Conditions· Lake Magnor 
Prepared by OAS, Cedar CoIporation 

Type 1124-hr 100-YR RainfaJl:5.80· 

l+iaoCAOO 8.00 sin 001216 0 2005 Itt&-GCAD So!t.we$oll.J!k,M LtC 

Pond 6P: 

Inflow Area=2,OB6.500 ac 
Peak Elev=1,201,72' 

810rage=2,125,754 cf 

P&Ge 142 
omnooo 

Future Condlllons· Lake Magnor 
Prepared by DAS, Cedar CorporatiOn 

Type II 24·hr 100·YR RaJnfafl"S.80· 

tttdroCAD® 8.00 sin 001218 e2OO5 HydroCAD Sott.-are SoMions LtC 

i 
! 

Pond 7P: 

Inflow Area=121.200 ac 
Peak Elev=1,260.91' 
Storage=488,301 cf 
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Future CondfUons - Lake Magnor 
Prepared by OAS, Cedat Corporation 

Type II 24·-h( 100·YR RainfaN=5.80· 

Hydo"oCAOOB.OO sin 001218 C 2006 Hydo"oCAO So1tware Solutions LLC 

Pond 8P: 

for lOO-YReveni 
100.035 af 

P~145 
!i!??!?0Q5 

ln1lowArea = 

.. -(MIlcH 
PrimalY 

419.400ae, lnlloYlDepth= 2-&6' 
271.13 cis@ 13.43 hIS, Volume= 
157.91 cfs@ 15.34 hfs, VGlume" 
157.91 cfs@ 15.34 hfs, VoI\Ime= 

100.035 af, AIIen= 42%. Lag= 114.4 min 
loo.035af 

ROtifug by stor·too method, Time Span" 0.00-999.00 hIS, eII= 0.Q2 hIS 
Peak EIev2 1.258.9"3'@15.34hl5 SlIIf.Area= 780,878 sf storoge" 820,415 ef 

P!ug.FlowdelMtloo time= 47.2 min calculated for 100.033 af (100% ofin\lQw) 
Center-of·Mass del time= 47.2 nm (1,015.9·968.7) 

Volume Inwl't 
'I 1.257.00' 3,038,942 ef Cuslom Stage Dala {Pflsmatk)..isted below (Reealc) 

EIow"", 
(feet) 

1,257.00 
1,260.00 
1,261.00 

""'" Routing 

Surf Area 
(sqll) 

68.211 
1,174,614 
1,174.614 

lowrt 

Ine.Store 
(eubJe.feeQ 

o 
1,8&4,328 
1.174.614 

OuUet DeYoces 

Cum.StOI1t 
(cublc-feetl 

o 
1,8&4.326 
3.03$,942 

" p-. 1.253.00' 72.0· :x .20.0' long Cutvert CMP, p!ojecting. no headwall, Ke= 0.900 
Outlet !melt" 1.252.90' S,. 0.0050" CC" 0.900 
n= 0.025 Camlgalecl metat 

In p-. 1.260.00' .20.0" long :x .20.0' breadth Broad.cresled RettangularWelr 
Head (feel) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
Coef. (English) 2.68 2.70 2.70 2-64 2.63 2.64 2.64 2.63 

S'mal)" outFlow 1.1;1"",57.91 cfs@15.34hrsl-flN"l,258.93'TVI=I,255.00'{FbledlWE\ev'>I.255.00) 
"Culvert (BatTel COIlIrOIs 157.91 cfs@7.02fps) 
"Broad.crested Reclangu!arWelr( CWltJols 0.00 cfs) 

Future Conditions· Lake Magnor 
Prepared by DAS. CedarCorporalion 

Type 1124·h{ 100-YR RaJnfalJ=S.80' 

Hvdo"oCAD® 8.00 sin 001218 Cl2006 HydroCAD S»ftwa<e SoM»ns LLC 

Pond 9P: 

163} Wam!ng: Exceeded Reach 12R iI1llow depth by 264'@30.90/)($ 

for lOO-YReven! 
393JMl af 
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tnllowI'Jea = 
10110. 
o.rt.,. 
PrlmalY 

1.659.600 ae, lnllom Depl/1 = 2.85" 
526.21 efs@ 16.61 hl5, VoIume= 

94.50 as@ 28.79 his, Volume= 
9UO cfs@ 28.79 hl5, Volume" 

393.641 af. Allen" 82%. Lag" 61o.e min 
393.841 af 

Routing by stor·lnd method, TIme Span" 0.00-999.00 hl5, eII= 0.02 his 
Peak EIe'r- 1,211.97'@26.79h1s Surf.Area= 3,874.404 sf Stor89'i" 12.087,121 cf 

Plug-Flow deleflllon time= 1.585.3 min calculated fM 393.841 af (1000/0 oflnllow) 
cenler-of·Mass deL tiTle" 1,565.3 min (2,79-8.4 ·1.213,1) 

VOlume tnvert AYiliLStor~e Slll:[3:ge DeseripUoo 
#1 1,208.00' 16,083,958 cf Cuslom Stage Data (PfismalleJ.isted below (Reea!c) 

Elevation 
(feet) 

1,20$.00 
1.210.00 
1,212.00 
1.213.00 

0_ Routing 

" Primary 

#2 Primary 

Surf.A1e.a 
(sq-ft) 

1,411.294 
3,455,564 
3.680.168 
3.88(),166 

Inverl 
1,206.00' 

1.212.00' 

o 
4,866.858 
7,336.332 
3,eaO.168 

Outlet DevIces 

Curn.StOI1t 
(cubic-fee!) 

o 
4.668,658 

12.203,19() 
16,083.958 

43.0" x 25.0' long Cutvert CM?, p!ojeding. flO headwaU. Ke" 0.900 
OuUeltnwrl= 1.205.90' S'" 0.0040" CC" 0.900 
n= 0.025 ComIgaled meta! 
20.0' long :x .20.0' breadth Broad.crested ReetangularWelr 
Head (feel) 0.20 OAO 0.60 0.80 \.00 1.20 1.40 1.60 
COet. (English) 2.88 2.70 2.70 2.64 2.63 2.84 2.64 2.63 

Primary OulFfow Max=94.50 c.ts@28.79h1s 1-flN"1,21'.97' TW=1,2ll7.oo' (F[I(ed lWErev= 1,207.(0) 
t-'=Culvert (Barret controls 900 efs@ 7.52 fps) 
~=Broad.crested Reelangular Weir ( Controls 0.00 as) 

Future Conditions -lake Magnor 
Prepared by DAS, Cedat Corporation 

Type II 24·hr 100-YR RafnfaH=5.8()' 

HydfoCADtl 8.00 sin 001218 C2006 HydIoCAOSoftware SoIu'llonsllC 
Page 146 
GJ?mooa 

Future Conditions - Lake Magnor 
Prepared by DAS, Cedar Corporation 

Pond8P: 

Inflow Area=419.400 ac 
Peak Elev=1.258.93' 
Storage=820,415 cf 

T)116/1 24·hr fOO-YR Ralnfafl"'S.80' 

H)'droCAD® 8.00 ....... OIJI218 C 2006 HydroCAD SoltwMe SoMiOflS LLC 
Page 148 
wmOO6 

/' 

Pond 9P: 

Innow Area=1 ,659,800 ac 
Peak Elev=1,21'.97' 

8torage=12,087,121 cf 



Future Conditions· Lake Magnor 
Prepared by OAS, Cedar COrporation 

Type 1/24-hr 100-YR Rainfal1=S.BO" 

HydroCADtl 8.00 &In 001218 02006 HydroCAD So1ttare SoIu5on~ LLC 

Pond 10P: 

for l00-YRevent 
HUS5al 

Page 149 
W?/?OO§ 

InIlowAre.a II 
lollow 
""How 
Plimal)' .. 

&45.300 ac, Inllow Depth" 2.75" 
229.27 efs@ 15.24 hfs, Volume: 
215.7& efs@ 1&.16 hrs, Volume" 
215.76cfs@ 16.16hrs, Volume'" 

147.576 af, AHen" 6%, lag'" 54.7 min 
147.576al 

Routing by stor-Ind method, TIme Span= 0.00-999.00 hI"s, (It .. 0.02 hIS 
Peak Elev= 1,229.83'@ 16.16 IllS Surf.Area" 125,:)97 sf storage" 445.054 d 

Plug-FWdelention Iime= 71.3 min cak:ulated for 147.51:) af (low. of inflow) 
CenlfU-of·Mass creLIime= 29.7 min (1.171.5 _1,147.9) 

Volume Invert AY3I.stma Slorage Descriptioo 
#1 1,2n.OO' 596,2.{6 d Custom Stage Data; (Prlsmatl'J-Isted below (Recak:) 

E!eY31lon 
<fun 

1,223.00 
1.22e.oO 
1,230.00 
1,231.00 

De'o"lce Routing 

Surf.Are.a 
(&1\1 

21,295 
81,139 

129.511 
129.511 

lnc.Slore 
{cubic-feeD 

o 
256.oa5 
210,650 
129,511 

Invert Outlet DeV.ces 

Cum.store 
(cubie-feeQ 

o 
256,GaS 
466,735 
596.248 

#1 Primary 1,222.50' 72.0" x 20.0' long Culvert CMP, proJeding, no headwa~. Ke= 0.900 
CMlet Invert= 1,222.30' S" 0.0100" CC" 0.900 
n= 0.025 Corrugated metal 

#2 Prlrnary 1,230.00' 20.0' long x 20.0' breadth Broad-<:rested Re-etangularWeir 
Head (fee!) 0.20 OAO 0.60 O.W 1.00 1.20 1.40 1.60 
coef. (English) 2.68 2.70 2.70 2.&4 2.~ 2.64 2.64 2.63 

fomary OutFlow Max:215.77 cfs@ 16.16 tws """"""1,229.63' TW=1,223.SO' (F~ TW Elev= 1,223.50, 
C1=Culvert (Barrel Controls 215.17 efs@1.95fps) 

2=Broad-<:reSled ReetangularWelr{ Controls 0.00 efs) 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar COrporation 

Type 1/24-hr 100-YR RainfaN"'5.80" 

HydtoCAOO 8.00 &hi 001218 C200Ei HvdroCAD Soltware SoMions LLC 

Pond 11P: 

1611 Hint Submerged 16% nfReach 13R bottom 

InflowAru= 
lofi<>w 

II)( l00-YRevent 
326.712 al 

Page lSI 
6!22120Qfl 

"""~ Prlrnary 

1,407.500;)(:. tnficMtDepth= 2.79· 
646.89cfs@ 14.23hrs, VnkJrne" 
520AO efs@ 15.09 IllS, VokJrne= 
52OAOcfs@ 15.09hrs, Vo~= 

318.125 af. AHen'" 20%. lag= 51.9 mfn 
318.125 af 

RoUting by Slor_1r1d method. Tlrne Span"- o.oG-m.oo lin, (It= 0.02 hrs 
Peak. Eiev= 1,212.36'@ 15.09 hrs Surf.Aru= 544,129 sf storage" 2.022.245 d 

Plug-FlwJ detention time= 115.3 min ca!culaled for 318.119 sl (97% 01 Inflow) 
Center-ol-Mass deL time= 55.3 min (1,163.9 _1,108.6) 

Volume tnwrt AY31tSlI)(!ge StorMS Desmption 
'1 1,207.00' 2,933.71.2 d Custom Slagf, Data {PlismaUeJ-lsled be-Iow (Recalc) 

EJeY3\io11 Surf Area 
(feen (sg·l\l 

1.207.00 34.952 
1.210.00 491,135 
1.2\4.00 581,178 

0._ RcMin9 Invert 

" Primary 1.207.10' 

" '''''"' 1,214.00' 

Inc. Store 
(roble-feel) 

o 
789,146 

2.144,626 

Outlet Devices 

Cum.Slore 
(rublo-feen 

o 
189,148 

2,933,772 

72.0" x 25.0' long Culvert X 4.00 
CMP, projecting, no headwai1, Ke'" 0.900 
Outlet Invert" 1,207.00' S" 0.0040 '/ Ce= 0.900 
n= 0.025 COlTll9aled metal 
20.0' long x 20.0' breadth Broad-<:rested ReetangularWelr 
Head (feet) 0..20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63 

t'mary OIliFlow Max:520.39 efs@15.09h1sHW=1,212.38'TW=I,209.00'{focedTWE!eV=I.209.00') 
I=Culvert (Barrel COnlrols 520.39 ds@6.57fps) 
2"Broad-<:rested ReelangularWelr{ Controls 0.00 efs) 

Future Conditions· Lake Magnor 
Prepare(! by DAS, Cedar Corporation 

Type II 24·hr fOO-YR RainfaB=S.8Q" 

HydroCArn,) 8 00 &hi 001218 02QQflHydroCAD SotwMe SoIuliOM LtC 

Pond10P: 

Inflow Area=646.300 ac 
Peak Elev=1,229.83' 
Storage=445,054 cf 

Page ISO = 

Future Conditions· Lake Magnor 
Prepared by DAS, Cedar Corporation 

Type flU-hr 100-YR RafnfaD=5.8()" 

HvdroCAD®8.oo sin 001218 02006 HydroCAO Solt-Yare SoMioos LLC 

Pond 11P: 

Inflow Area=1,407.500 ac 
Peak Elov=1,212.38' 

Storage=2,022,245 cf 

Page 152 
fll2212QQ6 



Future Conditions, Lake Magnor 
Prepared by DAS, Cedar Corporation 

Typa II 24-hr 100-YR Rainfa1f.:5.BO· 

Hydr~&.OO ..m 001218 C2006 ttydroCAD So1bv3re SoIyOOns LLC 

Pond 17P: Ma11ih lake 

fOf 100-YR event. 
5&.909 af 

PagtI153 
emnOOO 

InflooN Are3 = 

"' ... CMJlow 
Primary " 

176.300ac., InfloW Depth = 4.01' 
719.03cfs@ 12.15hrs, Vo-h.rme" 
27.02cfs@ 15.54hrs, VokJme" 
27.02 cfs@ 15.54 hrs, Volume" 

:n.944 at, Alien: 96%, Leg" 203.6 min 
23.9« af 

RovtiI'lg tJt stor-Im! method, Time Spall" o.oo-m.oo hrs, dt: 0.02 hrs 
Peak EieV2 1,193.$3'@15.54hrs Surf.Area" S.56,3S1 sf stomge" 1.869,&93 cf 

Piug-Flowdetention lime" 554.5 min ca\cul3led!Of 23.943 af (41% of "/low) 
Center·of·Mass del Urne= 431.& min (1,249.2·617.3) 

Volume Invert Ava~.storaoe Storage Descripllon 
_I 1,190.00' 3,205,992 cf Cuslom Sta9f' Data (PlismaUcJ.!sled below (Recale) 

Elevation 
(feeU 

1,190.00 
1,194.00 
1,lse.OO 

De~ Routing 

SlIrf.Area 
(sq-j\) 

473,448 
5$4,774 
5$4,774 

""'st~ 
(Wblc-feeO 

o 
2,016,444 
1,129,546 

tnwll Outlet Devices 

o 
2,016,444 
3,205.992 

1,193.00' 20.0' long x 20.0' breadth Broad-Cresled Rectangular Weir 
~ad (feel) 0.20 0.40 0.60 O.M 1.00 1.20 1.40 1.60 
Coer. (En{j\ish) 2.6& 2.10 2.10 2.64 2.63 2.64 2.64 2.63 

Primary OutFlow Max=27.01 efs@15.54hlS HW=1,193.63' (Free Discharge) 
'L'=Broad-Crested RectangularWelr{';Wircontrols 27.01 cfs@2.14fps) 

Future Conditions· Lake Magnor 
Prepared by OAS, Cedar Corporation 

Type 1124-hr 100·YR Rainfan=S.80' 

Hy!lroCAD®8.00 sin 001218 e2006 Hy!lroCAD Sollware SoMI~ LLC 

140J Hint Not Described (OuI~ow=lnfl<:ffl) 

Pond EXIT: 

for 1000YRevenl. 
842.036 at 

Page ISS 
"""PM 

Inflow Area" "'_ Primary = 

3,626.900 ac. Inllow Depth "" 2.19" 
45.19 cfs@ 14.31 hIS, Volume= 
45.19 cfs@ 14.37 hrs, Volume" 842.038 af, Alten= 0%, L39" 0.0 min 

Routing b)' StQf·lod method, Time Span= 0.00-999.00 hIS, dt= 0.02 hIS 

Pond EXIT: 

Inflow Area=3,626,900 ac 

Future Conditions • lake Magnor 
Prepared by OAS, Cedar Corporation 

Type II 24·hr 100-YR RalnfaJ/=S.8()' 

tw!roCAD®8.00 sJn 001218 C2006 HydroCAD So!M>ate SoMkins LLC 

,. 

Pond 17P: Ma11ih lake 

Inflow Area=176.300 ac 
Peak Elev=1,193,63' 

Storage=1,869,893 cf 

Paoe 154 

"""'" 
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both English (lb.lacre) and metric (mg/m2) 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%, WiLMS calculates 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 total 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 highly 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 agricultural 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. WiLMS accounts for phosphorus loading from 
precipitation and dry fallout in Kg / Ha / Yr over the lake'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, S. 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. FS-19S-97. Sp. 

Phosphorus Reduction 
WiLMS contains a slide bar feature that allows the user to increase or decrease the non-point source Of 

point source loading a specified amount. By moving the bar to the right the lump sum TP loading from the 
land 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 non point 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 Module 

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 ofthis 
subroutine in the model requires the collection of population survey data for the number of individuals 
along the shoreline served by septic systems. Such a population survey detennines 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 rd: 80% Contribution 

Hydrologic and Morphometric Data 
Tributary Drainage Area: 1429.8 acre 
Total Unit Runoff: 8.00 in. 
Annual Runoff 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 <qs>: 3.7 ft/year 
Lake Flushing Rate <p>: 0.45 l/year 

Water Residence Time: 2.24 year 
Observed spring overturn total phosphorus (SPO): 0.0 mg/rnA 3 
Observed growing season mean phosphorus (GSM): 0.0 mg/rnA 3 
% NPS Change: 0% 
% PS Change: 0% 

NON-POINT SOURCE DATA 
Land Use 

(kg:i:tear ) ----I 
Row Crop AG 
0 
Mixed AG 
364 
Pasture/Grass 
33 
HD Urban (1/8 Ac) 
21 
MD Urban (1/4 Ac) 
47 
Rural Res (>1 Ac) 
2 
Wetlands 
6 
Forest 
21 

Acre 
(ac) 

0.0 

64l. 9 

162.0 

26.3 

144.7 

15.6 

144.9 

294.4 

Urban (Industrial/Commercial) 
o 0 
Lake Surface 
111 

275.0 

Low Most Likely High Loading % 
\---- Loading (kg/ha-year) ----I 

0.50 l. 00 3.00 

0.30 0.80 l. 40 

0.10 0.30 0.50 

1. 00 l. 50 2.00 

0.30 0.50 0.80 

0.05 0.10 0.25 

0.10 0.10 0.10 

0.05 0.09 0.18 

0 0.00 0.00 

0.10 0.30 l. 00 

LOvl Most Likely High 
\----- Loading 

0.0 0 0 

64.3 78 208 

6.1 7 20 

4.9 11 16 

9.1 18 29 

0.2 0 1 

1.8 6 6 

3.3 6 11 

0.00 0.0 0 

10.3 11 33 

POINT SOURCE DATA 
Point Sources Water Load 

(mA 3/:tear) 
Low 

(kg/:tear) 
Most Likely 

(kg/:tear) 
High 

(kg/:tear ) 
Loading % 

SEPTIC TANK DATA 
Description Low Most Likel:t High Loading % 
Septic Tank Output (kg/capita-year) 0.30 0.50 0.80 

* capita-years 0.0 
% Phosphorus Retained by Soil 98.0 90.0 80.0 
Septic Tank Loading (kg/year) 0.00 0.00 0.00 0.0 

TOTALS DATA 
Description Low Most Likel:t High Loading % 
Total Loading (lb) 299.8 712.8 1333.3 100.0 
Total Loading (kg) 136.0 323.3 604.8 100.0 
Areal Loading (lb/ac-year) l. 09 2.59 4.85 
Areal Loading (mg/m'2-year) 122.18 290.54 543.44 
Total PS Loading (lb) 0.0 0.0 0.0 0.0 
Total PS Loading (kg) 0.0 0.0 0.0 0.0 
Total NPS Loading (lb) 275.2 639.2 1088.0 100.0 
Total NPS Loading (kg) 124.8 290.0 493.5 100.0 



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 Runoff: 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 <qs>: 5.3 ft/year 
Lake Flushing Rate <p>: 0.64 l/year 

Water Residence Time: 1.57 year 
Observed spring overturn total phosphorus (SPO): 60.0 mg/mA 3 
Observed growing season mean phosphorus (GSM): 43.0 mg/m~3 
% NPS Change: 50% 
% PS Change: 0% 

NON-POINT SOURCE DATA 
Land Use 

(kg/year) __ n 1 

Rm'l Crop AG 
o 
Mixed AG 
820 
Pasture/Grass 
49 
HD Urban (1/8 Ac) 
26 
MD Urban (1/4 Ac) 
22 
Rural Res (>1 Ac) 
6 
Wetlands 
12 
Forest 
72 
Urban Stuff 
o 
More Urban Stuff 
o 
Less Urban Stuff 
o 
Lake Surface 
111 

Acre 
(ae) 

0.0 

964.3 

160.3 

2l. 5 

44.6 

36.8 

202.1 

656.6 

0.0 

0.0 

0.0 

275.0 

Low Most Likely High Loading % 
1---- Loading (kg/ha-year) ----I 

0.50 l. 00 3.00 

0.30 0.80 l. 40 

0.10 0.30 0.50 

l. 00 l. 50 2.00 

0.30 0.50 0.80 

0.05 0.10 0.25 

0.10 0.10 0.10 

0.05 0.09 0.18 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.10 0.30 l. 00 

Low l10st Likely High 
I--n- Loading 

0.0 o 0 

67.0 176 468 

4.2 10 29 

2.8 l3 20 

1.9 8 14 

0.3 1 2 

1.8 12 12 

5.1 20 36 

0.0 o o 

0.0 o o 

0.0 o o 

4.8 11 33 

POINT SOURCE DATA 
Point Sources Water Load 

(mA 3/year) 
Low 

(kg/year) 
Most Likely 

(kg/year) 
High 

(kg/year) 
Loading % 

STP 
Tomahawk 
Rhinelander 
Madison 

SEPTIC TANK 
Description 

DATA 

Septic Tank Output 
# capita-years 

(kg/capita 

% Phosphorus Retained by Soil 
Septic Tank Loading (kg/year) 

TOTALS DATA 
DescriEtion 
Total Loading (lb) 
Total Loading (kg) 
Areal Loading (lb/ ac-year) 
Areal Loading (mg/m A 2-year) 

o 
o 
o 

0.0 

year) 

Low 
674.5 
306.0 

2.45 
274.93 

20.0 
15.0 
20.0 
0.0 

0 

Most Likel:£ 
1541. 8 

699.4 
5.61 

628.43 

40.0 
20.0 
25.0 
0.0 

Low 
0.30 

98.0 
0.00 

Most 

Hig:h 
2726.7 
1236.8 

9.92 
1111.38 

55.0 
35.0 
30.0 
0.0 

Likely 
0.50 

90.0 
0.00 

Loading: 
100.0 
100.0 

% 

5.7 
2.9 
3.6 
0.0 

High 
0.80 

80.0 
0.00 

Loading % 

0.0 



Total PS Loading (lb) 
Total PS Loading (kg) 
Total NPS Loading (lb) 
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.O 1 Authority. 
X.02 Purpose And Intent. 
X.03 Applicability. 
X.04 Defmitions. 
X.OS 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.IO Severability Clause. 

X.Ol AUTHORITY. 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 fmds that Polk 
County's lakes and streams 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 fmds 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 those' 
described in ss. X.OS - 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.OS REGULATION OF THE USE AND 
APPLICATION OF LAWN FERTILIZER. 
(1) 
Effective , __ , no person 
shall apply any lawn fertilizer within Polk 
County that is labeled as containing more than 
Q%n'l"~'ct~s~ 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.OS 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, confmn 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 
similar 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 labeled as 
containing more than f5:% 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.O 1 
-X.0?(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.OS ENFORCEMENT. Violations of this 
ordinance will be enforced by the Environmental 
Health Section of the Public Health Division, 
Department of Human Services. 

X.09 PENALTY. Any person who violates 
section X.05 in the application offertilizer 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.O?, shall be subject to a 
forfeiture of $50 for the ftrst 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.I0 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 foregoing 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 [to,IiJM!'Ii:m 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 application of the construction site performance standards for new development and 

redevelopment contained in subchapters III and IV of ch. NR 151, Wis. Adm. Code. 

The Town Chair of the Town of Clayton hereby ordains that Chapter frit.rmtJEirl of the ordinance of the 

Town of Clayton created to read as follows: 
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S.01 AUTHORITY. 

[CHAPTER] 

CONSTRUCTION SITE EROSION 

(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 

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 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 thewaters of the state in the Town of Clayton. 

S.03 PURPOSE. 

It is the purpose of this ordinance to further the maintenance of safe and healthful conditions; prevent and 

control water pollution; prevent and control soil erosion; 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, by minimizing the amount of sediment and other pollutants carried 

by runoff or discharged from land disturbing construction activity to waters of the state in the Town of 

Clayton. 
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5.04 APPLICABILITY AND JURISDICTION. 

(1) APPLICABILITY. 

(a) This ordinance applies to the following 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 i-acre land disturbance thresholds are consistent with state and 

federal laws regarding applicability of construction site erosion control permits. 

(b) 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. 

2. 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 land 

disturbing construction activity. 

3. Nonpoint discharges from agricultural facilities and practices. 

4. Nonpoint discharges from silviculture activities. 

5. 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. 

(c) Notwithstanding the applicability requirements in paragraph (a), this ordinance applies 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 to meet the performance standards of this ordinance. 

(2) JURISDICTION. 
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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., if a 

county ordinance exists at the time of annexation, then the municipal ordinance must be at least 

as restrictive as the county ordinance. 

(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. 

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. 

S.05 DEFINITIONS. 

(I) "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. 

(2) "Agricultural facilities and practices" has the meaning in s. 281.16(1), Wis. Stats. 

(3) "Average annual rainfall" means a calendar year of precipitation, excluding snow, which is 

considered typical. 

(4) "Best management practice" or "BMP" means structural or non-structural measures, practices, 
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techniques or devices employed to avoid or minimize soil, sediment or pollutants carried in runoff 

to waters of the state. 

(5) "Business day" means a day the office of the Town Engineer is routinely and customarily open for 

business. 

(6) "Cease and desist order" means a court-issued order to halt land disturbing construction activity 

that is being conducted without the required permit. 

(7) "Construction site" means an area upon which one or more land disturbing construction activities 

occur, 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. 

(8) "Division of land" means the creation from one parcel of tiJILmtl'erl or more parcels or building 

sites of tliillIiJ,erj or fewer acres each in area where such creation occurs at one time or through 

the successive partition within a 5 year period. 

(9) "Erosion" means the process by which the land's surface is worn away by the action of wind, 

water, ice or gravity. 

(10) "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. 

(1\) "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. 

(12) "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. 

(13) "Governing body" means town board of supervisors, county board of supervisors, city council, 

village board of trustees or village council. 

(\4) "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, demolition, 

excavating, pit trench dewatering, filling and grading activities. 

(\5) "MEP" or "maximum extent practicable" means a level 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) "Performance standard" means a narrative or measurable number specifying the minimum 

acceptable outcome for a facility or practice. 

(17) "Permif' 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. 

(18) "Pollutanf' has the meaning given in s. 283.01 (13), Wis. Stats. 

(19) "Pollution" has the meaning given in s. 281.01 (10), Wis. Stats. 

(20) "Responsible party" means any entity holding fee title to the property or performing services to 

meet the performance standards of this ordinance through a contract or other agreement. 

(21) "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. 

(22) "Sedimenf' means settleable solid material that is transported by runoff, suspended within runoff 

or deposited by runoff away from its original location. 

(23) "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 treatment device or system. 

(d) Discharges directly or indirectly to waters of the state. 

(24) "Site" means the entire area included in the legal description of the land on which the land 

disturbing construction activity is proposed in the permit application. 

(25) "Stop work order" means an order issued by the Town Engineer which requires that all 

construction activity on the site be stopped. 

(26) "Technical standard" means a document that specifies design, predicted performance and 

operation and maintenance specifications for a material, device or method. 

(27) "Waters of the state" has the meaning given in s. 281.01 (18), Wis. Stats. 

S.06 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 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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(b) Other design guidance and technical standards identified or developed by the Wisconsin 

Department of Natural Resources under subchapter V of chapter NR 151, 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 II 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 RUSLE2, utilize an R factor 

which has been developed to estimate annual soil 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. 

(2) 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. 

S.07 PERFORMANCE STANDARDS. 

(1) 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. 

(2) PLAN. A written plan shall be developed in accordance with S. 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. 

(3) 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 annual 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 requirements of this paragraph. Credit toward meeting the 

sediment reduction shall be given for limiting the duration or area, or both, of land 

disturbing construction activity, or other appropriate mechanism. 

9 of 18 



Note to Users: Soil loss prediction tools 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. 

(b) 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. 

(c) Where appropriate, the plan shall include sediment controls to do all of the following to 

the maximum extent 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. 

(d) 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. 

(4) 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. 

(5) 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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S.08 PERMITTING REQUIREMENTS, PROCEDURES AND FEES. 

(1) PERMIT REQUIRED. No responsible party may commence a land disturbing conslruction 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. 

(2) 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 control plan that meets the requirements of S.09 and shall pay an 

application fee of tiiiii'Quoll 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. 

(3) 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 shall be used: 

(a) Within [fiDliibe:fj business days of the receipt of a complete permit application, as 

required by sub. (2), the Town Engineer shall inform the applicant whether the application 

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. 

(c) 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 informalion 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 applicant of a decision within 

[!iIih'l~ilrJ business days of a required submittal shall be deemed to mean approval of the 

submittal and the applicant may proceed as if a permit had been issued. 

(4) SURETY BOND. As a condition 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 control plan and any permit conditions. 

(5) PERMIT REQUIREMENTS. All permits shall require the responsible party to: 

11 of 18 



(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. 

(c) 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 control plan. 

(e) Maintain all road drainage systems, stormwater drainage systems, BMPs and 

other facilities identified in the erosion and sediment control plan. 

(f) 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 control log. 

(g) 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 control 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 control 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. 

(6) 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. 

(7) 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 extend 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 duration 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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S.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 

standards in S.07 and other requirements of this ordinance. 

(c) The erosion 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 

consulting firm retained by the applicant, together with the name of the 

applicant's principal contact at such firm. The application shall 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 Geological 

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 control 

measures, and establishment of permanent vegetation. 

4. Estimates of the total 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. 

7. Existing data describing the surface soil as well as subsoils. 

8. 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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1. 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. 

2. Boundaries of the construction site. 

3. Drainage patterns and approximate slopes anticipated after major grading 

activities. 

4. Areas of soil disturbance. 

5. Location of major structural and non-structural controls identified in the plan. 

6. Location of areas where stabilization practices will be employed. 

7. Areas which will be vegetated following construction. 

8. Areal extent of wetland acreage on the site and locations where storm water is 

discharged to a surface water or wetland. 

9. Locations of all surface waters and wetlands within one mile of the construction 

site. 

10. An alphanumeric or equivalent grid overlying the entire construction site map. 

(e) 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. 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. 

2. 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. 

3. Management of overland flow at all sites, unless otherwise controlled by outfall 

controls. 

4. Trapping of sediment in channelized flow. 

5. Staging construction to limit bare areas subject to erosion. 

6. Protection of downslope drainage inlets where they occur. 

7. Minimization of tracking at all sites. 

8. Clean up of off-site sediment deposits. 

9. 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. 

(f) 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 to 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 s. NR 216.46, Wis. Adm. Code, when prepared in accordance with good 

engineering practices and the design criteria, standards and specifications outlined in the 

Wisconsin Construction 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 S.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 briefly 

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 

construction site runoff. 

(c) The Town Engineer notifies the applicant of changes needed in the plan. 

S.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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5.11 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 to the provisions of ss. 66.0119(1), (2), and (3), Wis. 

Stats. 

5.12 ENFORCEMENT. 

(1) The Town Engineer may post a stop-work order if any of the following occurs: 

(a) Any land disturbing construction activity regulated under this ordinance is being 

undertaken without a permit. 

(b) The erosion and sediment control plan is not being implemented in a good faith manner. 

(c) The conditions 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 control plan 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 violates a stop-work order posted under 

sub. (1), the Town Engineer may request 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 to 

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 event a 

responsible party fails to pay the amount due, the clerk shall enter the amount due on the tax rolls 
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and collect as a special assessment against the property pursuant to subch. VII of ch. 66, Wis. 

Stats. 

(6) Any person violating any of the provisions of this ordinance shall be subject to a forfeiture of not 

less than [1imQll'iifl nor more than [~m91lfill and the costs of prosecution for each violation. Each 

day a violation exists shall constitute a separate offense. 

(7) Compliance with the provisions of this ordinance may also 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. 59.69(11), 61.35, or 62.23(8), 

Wis. Stats., for counties, villages and towns with village powers, and cities respectively. 

S.13 APPEALS. 

(1) BOARD OF [APREALS';drADJOSTMENtn The board of [appeais"or'aa!U-stmi;lrliJ created 

pursuant to section [number] of the town's ordinance pursuant to s. 60.65, Wis. Stats.: 

(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 S.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, procedures, duties and powers authorized by statute in hearing and 

deciding appeals and authorizing variances. 

(2) WHO MAY APPEAL. Appeals to the board of [appeals'oFadlUstmeri1J 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. 

S.14 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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8.15 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 on 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 I. AUTHORITY. 

(1) 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 stonn water 
management regulations previously enacted that relate to stonn 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. 

(2) The provisions of this ordinance are deemed not to limit any other lawful regulatory 
powers of the Township. 

(3) The Town Board hereby designates the Town Chair, with assistance from Town Engineer 
to administer and enforce the provisions of this ordinance. 

(4) The requirements of this ordinance do not pre-empt more stringent stonn water 
management requirements that may be imposed by any of the following: 

(a) Wisconsin Department of Natural Resources administrative rules, pennits or 
approvals including those authorized under ss. 281.16 and 283.33, Wis. Stats. 

(b) Targeted non-agricultural perfonnance 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: 

(l) 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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(2) 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. 

(3) Alter wetland communities by changing wetland hydrology and by increasing pollutant 
loads. 

(4) Reduce the quality of groundwater by increasing pollutant loading. 

(5) Threaten public health, safety, property and general welfare by overtaxing storm sewers, 
drainage ways, and other minor drainage facilities. 

(6) Threaten public health, safety, property and general welfare by increasing major flood 
peaks and volumes. 

(7) Undermine floodplain management efforts by increasing the incidence and levels of 
flooding. 

SECTION III. 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: 

(a) 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. 

(2) INTENT. It is the intent of the Town Board that this ordinance regulates 
post-construction storm water discharges within the Township and to waters ofthe 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 IV. APPLICABILITY AND JURISDICTION. 

(I) APPLICABILITY. 

(a) 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. 

(b) A site that meets any of the criteria in this paragraph is exempt from the 
requirements of this ordinance. 

I. Routine maintenance for project sites under I 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. 

(c) 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. 

(d) The Town Chair, with assistance of Town Engineer, may establish on-site stonn 
water management requirements less stringent than those set forth herein, 
provided that provisions are made to manage stonn 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: 

(a) 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. 

(1) "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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(2) "Agricultural Facility and Agricultural Practice" have the meaning given in s. 281.16 (1), 
Wis. Stats. 

(3) "Average Annual Rainfall" means a calendar year of precipitation, excluding snow, 
which is considered typical. 

(4) "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. 

(5) "Business Day" means a day the office of the Town of Clayton are routinely and 
customarily open for business. 

(6) "Cease and Desist Order" means a court-issued order to halt land disturbing construction 
activity that is being conducted without the required permit. 

(7) "Township" means the Town of Clayton and its representatives. 

(8) "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. 

(9) "Combined Sewer System" means a system for conveying both sanitary sewage and 
storm water runoff. 

(10) "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. 

(11) "Design Storm" means a hypothetical discrete rainstorm characterized by a specific 
duration, temporal distribution, rainfall intensity, return frequency, and total depth of 
rainfall. 

(12) "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. 

(13) "Development" means residential, commercial, industrial or institutional land uses and 
associated roads. 

(14) "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) "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. 

(16) "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. 

(17) "Exceptional Resource Waters" means waters listed in NR 102.11, Wis. Adm. Code. 

(18) "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. 

(19) "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. 

(20) "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. 

(21) "Governing Body" means the Town Board of the Town of Clayton. 

(22) "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. 

(23) "Impervious Surface" means an area that releases as runoff all or a large pOltion 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. 

(24) "In-Fill Area" means an undeveloped area ofland located within existing development. 

(25) "Infiltration" means the process by which rainfall or surface runoff percolates or 
penetrates into the underlying soil. 

(26) "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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(27) "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. 

(28) "Land Development Activity" means any construction of buildings, roads, parking lots, 
paved and unpaved storage areas and similar facilities, including agricultural facilities. 

(29) "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 include such minor land 
disturbing activities as home gardens and normal repair and maintenance of private roads. 
This term does not include agricultural practices. 

(30) "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. 

(31) "Land Cover" means the various cover types found on a specific parcel including 
impervious surface, green space, wooded area, parking lot, etc. 

(32) "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. 

(33) "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. 

(34) "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. 

(35) "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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(36) "New Development" means development resulting from the conversion of previously 
undeveloped land or agricultural land uses. 

(37) "Off-Site" means located outside the property boundary described in the permit 
application for land development activity or land disturbing activity. 

(38) "On-Site" means located within the property boundary described in the permit application 
for land development activity or land distmbing activity. 

(39) "Ordinary High-Water Mark" has the meaning given in NR 115.03(6), Wis. Adm. Code. 

(40) "Outstanding Resource Waters" means waters listed in NR 102.10, Wis. Adm. Code. 

(41) "P8 - Urban Catchment Model" means a program for predicting polluting particle passage 
thru pits, puddles, and ponds; prepared for IEP, Inc. & Nan·agansett Bay Project 
USEPAIRlDEM by William W. Walker, Jr. 

(42) "Parcel" means all contiguous lands under the ownership or control of a landowner, land 
occupier, or land user. 

(43) "Peak Runoff Rate" means the maximum rate at which storm water is discharged from a 
site as expressed in cubic feet per second. 

(44) "Percent Fines" means the percentage of a given sample of soil, which passes through a 
#200 sieve. 

(45) "Performance Standard" means a narrative or measurable number specifYing the 
minimum acceptable outcome for a facility or practice. 

(46) "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. 

(47) "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. 

(48) "Permittee" means any person to whom a permit is issued. 

(49) "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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(SO) "Pervious Surface" means an area that releases as runoff a small portion ofthe 
precipitation that falls on it. Lawns, gardens, parks, forests or other similar vegetated 
areas are examples of surfaces that typically are pervious. 

(51) "Plan Commission" means the body established under s. 62.23(1), Wis. Stats. 

(52) "Pollutant" has the meaning given in s. 283.01(13), Wis. Stats. 

(53) "Pollution" has the meaning given in s. 281.01(10), Wis. Stats. 

(54) "Post-Construction Site" means a construction site following the completion ofland 
development or land disturbing activities and final site stabilization. 

(55) "Pre-Development Condition" means the extent and distribution ofland cover types 
present before the initiation ofland development activity or land disturbing activity, 
provided that the current storm water drainage system is sufficient to satisfy the 
requirements ofthis 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. 

(56) "Preventive Action Limit" has the meaning given in NR 140.05(17), Wis. Adm. Code. 

(57) "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. 

(58) "Redevelopment" means areas where development is replacing older development. 

(59) "Regional Pond" means a storm water pond intended to serve multiple parcels and/or 
developments, thus eliminating the need for individual on-site facilities. 

(60) "Removal" means cutting vegetation to the ground or stumps, complete extraction or 
killing by spraying. 
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(61) "Responsible Patty" 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. 

(62) "Retention" means the permanent storage of storm water without discharge. 

(63) "Runoff' means the same as definition for "Storm Water Runoff'. 

(64) "Safe Capacity" means the rate of flow that can be handled by the receiving waterway 
without causing flooding or erosion damage. 

(65) "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. 

(66) "Sedimentation" means settling or deposition of sediment. 

(67) "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. 

(68) "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 pm 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. 

(69) "Site" means the entire area included in the legal description of the land on which the 
land development or land disturbing activity occurred. 

(70) "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. 

Page 10 



(71) "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. 

(72) "Storm Sewer" means a closed conduit for conducting collected storm water. 

(73) "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, charmels, ditches, streams, culverts, reservoirs, detention basins, storm sewers, 
streets and pumping stations. 

(74) "Storm Water Management Plan" means a docwnent 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. 

(75) "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. 

(76) "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. 

(77) "Technical Standard" means a document that specifies design, predicted performance and 
operation and maintenance specifications for a material, device or method. 

(78) "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 charmel is the ordinary high-water mark. 

(79) "TR-55" means the United States Department of Agriculture, Natural Resources 
Conservation Service (previously Soil Conservation Service), Urban Hydrology for Small 
Watersheds, Second Edition, Technical Release 55, June 1986. 
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(SO) "Type II 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. 

(SI) "Waters of the State" has the meaning given in s. 2S1.01 (IS), Wis. Stats. 

(S2) "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. 

(S3) "WPDES Storm Water Permit" means a permit issued by the Wisconsin Department 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) (a) 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 IX 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. 

2. Natural topography and land 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. 

3. 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. 

4. 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. 

5. 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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6. 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/TR55 as defined by the NRCS. 

7. Hydrologic analysis shall be based on NRCS methods using a Type II 
storm distribution, 24-hour duration, and average soil moisture conditions 
(AMC-2), as defined by NRCS. 

8. 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. 

9. 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. 

10. 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. 

11. 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. 

(b) 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: 

1. 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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2. 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. 

3. All water quality analyses shall be based on the P8 Urban Catchment 
Model or other comparable model as approved by the Town Chair with 
assistance from the Town Engineer. 

4. For this ordinance, the following year has been selected as average annual 
rainfall: Minneapolis, 1959, (Oct. 1, 1958 - Sept. 30, 1959). 

5. 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 extent practicable. 

(c) 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. 

2. For the 2-year, lO-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. 

3. 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 I 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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