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General Location and Development Description
Purpose of Report

The purpose of this technical report is to provide a detailed hydrologic and
hydraulic analysis in order to establish overall drainage patterns, constraints
and details for the proposed Sanctuary Subdivision and associated site in
Huntsville, Utah. This report will also address onsite detention requirements
and design as required by Weber County. The intent of the drainage system
for the project is to minimize environmental impacts and work closely with
the natural drainage patterns and conditions.

Location of Property

The project site is located at Maple Drive in Huntsville, Utah. The project site
area includes land in Maple Canyon and has a latitude of 41° 17 16” North and a
longitude of 111° 42’ 58” West.

Description of Property

The 520+ -acre site will be developed as a single family subdivision consisting of
6 lots and all associated roads and drives. There will be a single point of
ingress/egress for this project at Maple Drive. The existing site is vacant and
undeveloped. The site is vegetated with native grasses, shrubs and trees. The
site topography is mountainous and slopes range from 5% to greater than 30%.
The entry drive and adjacent channel range in slopes from 5% to 15%.

* Roadway and Driveway slope 12% or less
e Approved pad sites 10% or less

Due to the area of the site, runoff from adjacent areas around the project site will
enter the project site and drain as historically to the Maple Canyon Creek (snow
melt and storm runoff). A series of check dams and detention basins are
designed to detain and release runoff from the project area. Each individual lot
will be responsible for detaining own runoff and having a detention plan.
Ultimately, onsite and offsite runoff will drain to the Pine View Reservoir and
discharge into the Willard Bay.

SCS Soils Group

The project site lies within four soil groups. Approximately 6% of the site lies
within the Foxol-Rock outcrop complex (FrG) soil group. This soil group has a
hydrologic soil group rating of “D”. Group D soils have a very slow
infiltration rate and rate of water transmission. Therefore, group D soils have
a high runoff potential. An additional 14% of the site lies within the Patio
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gravelly loam (PdG) soil group. This soil group has a hydrologic soil group
rating of “C”. Group C soils have a slow infiltration rate and rate of water
transmission. Therefore, group C soils have moderate runoff potential. An
additional 34% of the site lies within the Durfee stony loam (DeG) soil group.
This soil group also has a hydrologic soil group rating of “C. An additional
46% of the site lies within the Smarts loam (SfG) soil group. This soil group
has a hydrologic soil group rating of “B”. Group B soils have a moderate
infiltration rate and rate of water transmission. Therefore, group B soils have
a low runoff potential.

Appropriate curve number (CN) values were established by extracting values
for runoff potential based on land use and soil group types for each basin.

Drainage Basin Description
Offsite Drainage Description

Offsite flows that enter the project area have been examined briefly and
included in the hydrologic analysis of the project area. Any offsite flows that
enter the site will not be detained, but allowed to pass through the collection
and detention system. Off site flows will drain as historically to the Maple
Canyon Creek.

Onsite Drainage Description

The original roadway cut for the water reservoir was made 20 to 25 years ago.
The hillside slopes have remained stable despite the absence of any retaining
structures. The new roadway entrance near the reservoir has had a gravity

concrete block wall installed to help stablize soil and control erosion.

Observations for the past three years by the contractor and engineers from our

- office observe that there is minimal runoff and no signs of erosion at the

project site, indicating that the site is stabilized. Due to the extraordinary
conditions of the site, Weber County Engineers allowed the project site to
detain runoff that exceeds the existing, historical runoff. Each of the six lots
will be required to detain their own runoff associated to their development
and have not been included in this analysis. A series of check dams and -
detention basins are designed to detain and release runoff from the project
area. While runoff is being detained and slowed by the check dams and
detention basins, the water will be allowed to percolate into the ground.-
Percolation rates were looked at and are included in Appendix A.

The proposed roadways will cause some rerouting of historic drainage paths.
This rerouting is controlled by culverts and drainage swells, under and along
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the proposed road ways. Re-routing is done in a manner to return runoff to its
historical paths as efficiently as possible while protecting the proposed
roadway.

The area of interest was divided into 13 onsite drainage basins (labeled ON
with number), 3 un-detained drainage basins (labeled UD with number), and 6
offsite basins (labeled OFF with number). The onsite drainage basins will
drain to the historical drainage paths. The un-detained drainage basins are
onsite basins that drain off site to surrounding canyons and are un-detainable.
These areas will be left undisturbed. (Please see drainage basin map and
topography for drainage patterns). The offsite basins are areas outside of the
project area that will drain onto the project area. Drainage from these basins
will continue to drain to the Maple Canyon Creek.

Basins ON 1, ON 2, ON 3, ON 4, ON 5, ON 6, ON 7, ON 8, ON 9, ON 10, OFF
2, and most of OFF 1 will continue to drain and be collected as done
historically, into Maple Canyon Creek, without any interference from the
proposed roadway. The remainder of basin OFF 1, ON 11, ON 12, and ON 13
will follow historical drainage paths until runoff approaches the proposed
road. Drainage culverts and swales have been designed to protect the
proposed roadway and to return runoff to historic drainage paths. Detention
ponds and check dams are proposed to detain increased runoff and released at
a controlled rate (See 5.0 Detention Pond Design, page 6). Basins OFF 3, OFF
4, OFF 5, and OFF 6 will continue to drain, as historically, to Maple Canyon
Creek.

Onsite basins with their associated total areas, impervious and pervious areas,
and CN values are itemized in Table 1. Offsite Basins with their associated
attributes are itemized in Table 2.

Table 1 - Onsite Area Division and CN Values



BASIN AREA IMPEI;{E;OUS CN PE&X;?&US CN WEIGHTED
(Acres) o VALUE (Acres) VALUE CN
ON1 27.2 - 98 27.20 73 73
ON 2 26.5 - 98 26.50 66 66
ON3 42.2 - 98 42.20 62 62
ON 4 49.1 - 98 49.10 66 66
ON 5 249 - 98 24.90 70 70
ON 6 11.7 - 98 11.70 66 66
ON7 26.5 0.115 98 26.39 65 66
ON 8 11.3 0.115 98 1119 63 64
ON 9 34.6 0.115 98 34.49 73 70
ON 10 414 - 98 41.40 66 66
ON 11 272 1.28 98 2592 64 69
ON 12 56.4 6.14 98 50.26 54 65
ON 13 10.1 - 98 10.10 66 66
UD1 86.4 - 98 86.40 70 70
UD2 423 - 98 42.30 78 73
UD 3 42 0.23 98 3.97 61 66
TOTAL 522 8.00 - 514.02 - -

Table 2 - Offsite Area Division and CN Values




Basin | e ) e | Tae | e Weighted CN
(Acres) Value (Acres) Value

OFF 1 2144 - o8 214.40 69 69

OFF 2 15.0 - 98 15.00 66 66

OFF 3 55.9 2.05 98 53.85 70 74

OFF 4 109.7 - 98 109.70 73 73

OFF 5 25.6 - 98 25.60 75 73

OFF 6 1073 1.81 98 105.49 75 73
TOTAL 527.9 3.86 _ 524.04 _ -

3.0 Hydrologic Analysis

3.1  Hydrologic Methodology and Criteria

Pond Pack version 8.0068 by Haestad Methods was utilized in this analysis to
estimate the peak runoff values of the analyzed watersheds for the 10 year 6
hour storm event for existing and proposed conditions. This storm was
determined to be the governing storm.

Input parameters used for the Pond Pack, Hydrograph SCS method, included
storm hydrograph, basin areas, basin curve numbers, TR55 sheet flow
parameters, TR55 shallow concentrated flow parameters, detention volume
parameters, outlet parameters and other necessary data. The Pond Pack
model will provide necessary CN calculations, Time of Concentration (TC)
calculations, and detention and outlet calculations. Pond Pack will also
calculate basin runoff, detention required, and release rates. Pond Pack
calculations for proposed and existing conditions can be found in Appendix B
and Appendix C, respectively, of this report.

3.2 Pond Pack Parameters

The basin areas were established based on site survey information and design
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grading information. The curve numbers used were calculated by use of sub
basin areas and use. Time of Concentration values were calculated within the
Pond Pack program. A minimum TC value of 5 minutes was utilized. TC
calculations can be found in Appendix B and Appendix C of this report. This
project site is within the NOAA atlas 14 point precipitation area. The point
precipitation used for this analysis is 2.42 inches for the 2 year 24 hour storm
and 1.87 inches for the 10 year 6 hour storm.

Hydrologic Results

The following table summarizes proposed condition flow rates for the 10 year
storm event for the concentration points relevant to the site and condition.

Table 3 - Proposed Conditions Flow Rate

Drainage Area . I?eak Pond Ponc? Pond
Basin (acres) asin Flow | Release | Elevation | Storage
(cfs) (cfs) (ft) (cu-ft)
ON1 27.2 2.28 - - -
ON 2 26.5 0.98 - . -
ON 3 42.2 0.93 - - -
ON 4 49.1 1.78 - - -
ONS5 249 1.44 - - -
ON6 11.7 0.44 - - o
ON7 26.5 0.99 - e -
ON 8 11.3 0.31 - - -
ON 9 34.6 29 - e -
ON 10 414 1.54 - - -
ON 11 272 1.42 -- - i
ON 12 56.4 1.80 - . -
ON 13 10.1 0.37 - - e
UL¥L 86.4 5.03 - - —
UD 2 423 255 -- - -
UuD3 42 0.15 - - -
OFF 1 214.4 11.27 - = o
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OFF 2 15.0 0.56 -- P i
OFF 3 55.9 5.33 -- - -
OFF 4 109.7 8.91 s o -
OFF 5 25.6 211 - - -
OFF 6 107.3 8.99

Detention - - 33.27 5796.65 7,841
Total 1,049.9 63.08 33.27 -- 7,841

The standard allowable release rate in Weber County is 0.1 cfs per acre. Due
to the extraordinary conditions of the site, Weber County Engineers allowed
the project site to detain runoff that exceeds the existing, historical runoff. An
existing hydrologic analysis was performed to determine the existing runoff.
Table 4 compares the existing, historical runoff to the proposed condition
runoff for the site.

Table 4 - Existing and Proposed Flow Rates Compared

) Flow Rate
Analysis Node (cfs)
Existing Detention 33.31
Proposed | Detention 34.72
Storage
Runoff - 14

Existing runoff from the project area was determined to be 33.31 cfs for the 10
year 6 hour storm event (see Appendix C for existing hydrologic analysis in
Pond Pack). This runoff was then set as the allowable discharge rate from the
project site. Runoff that exceeds this amount will be detained in a series of
check dams and detention ponds. The designed release rate as shown in Table
3 is 33.27 cfs. This is below the allowable release of 33.31 cfs. The proposed
analysis for the project site has a runoff of 34.72 cfs. The difference in runoff,
and therefore the storage runoff, is 1.41 cfs (see Appendix B for proposed
hydrologic analysis).

Detention Pond Design
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The project site consists of steep terrain in a canyon area. Due to the existing
topography, a location for a detention pond of considerable size was limited.
Therefore a series of check dams and detention ponds will be used along the
drainage swales paralleling the roadways (see attached Drainage Basin Map).
The sites release rate is set at the historic flow rate of 33.27 cfs. The required
detention volume is 7,841 cubic feet and the total provided volume is 14,854
cubic feet. Therefore, a detention volume in excess of 50% of the required will
be provided. The release from the detention pond will be released by means
of a weir. The discharge from the pond will be released into the Maple
Canyon Creek and continue to follow the drainage path to the Pine View
Reservoir.

Summary

The project site is located at Maple Drive in Huntsville, Utah. The project site
area includes land in Maple Canyon. The 520+ -acre site will be developed as a
single family subdivision consisting of 6 lots and all associated roads and drives.
There will be a single point of ingress/egress for this project at Maple Drive. The
site is vegetated with native grasses, shrubs and trees. The site topography is
mountainous and slopes range from 5% to greater than 30%. The 10 year six
hour storm event was determined to be the governing storm and used to analyze
runoff associated with the site. Weber County Engineers allowed the project site
to detain runoff that exceeds the existing, historical runoff for the project area,
The difference in existing and proposed runoff and therefore the detained runoff
is 1.41 cfs. The required detention volume is 7,841 cubic feet and the total
provided volume is 14,854 cubic feet. Release from the pond will be controlled
by means of a weir. It discharges into the Maple Canyon Creek.



Appendix A

Hydrologic Parameters
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Precipitation Frequency Data Server

POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

Utah 41.2878 N 111.716 W 6181 feet
from "Precipitation-Frequency Atlas of the United States” NOAA Atlas 14, Volume 1, Version 4
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland, 2006

Extracted: Wed Mar 19 2008
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U.8. Census Bureau Mapping and Cartographic Resources

Tiger Map Server,

Please read disclaimer for more information.
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Precipitation Frequency Data Server Page 4 of 4

LEGEND
—— 3tate —— Connector
——— County 5 3tream
_“lIndian Resy ‘Hilitary Area

Lake/Pond/ Ocean - National Park
—— Street i Other Park
—— Expressway [ 1City
—— Highway o 5= County 8 mi
: Scale 1:228583 |r—tr—Ti—Tr— '

'q 8 _ 10
Yaverage—true scale denengs oh monitor r‘esojlutkl‘gn

Other Maps/Photographs -

View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph may also be available
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain relief and camera tilts
has been removed. It combines the image characteristics of a photograph with the geometric qualities of a map. Visit the USGS for more
information.

Watershed/Stream Flow Information -

Find the Watershed for this location using the U.S. Environmental Protection Agency's site.

Climate Data Sources -

Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide general information
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the stations used in this study,
please refer to our documentation.

Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within:

[ +-30 minutes | oRr.. *+/-1degree ] of this location (41.2878/-111.716). Digital ASCII data can be obtained directly from

NCDC.

Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the
Western Regional Climate Center's state-specific SNOTEL station maps.

Hydrometeorological Design Studies Center
DOC/NOAA/National Weather Service
1325 East-West Highway

Silver Spring, MD 20910

(301) 713-1669
Questions?: HDSC.Questions@noaa.gov

Disclaimer

ittt fHAimmar mixvra mann rastlam kism ladaafleaildac it conadbeeee o CO.._2a_ _._ 0 . 10



y-(//vw? = C

Poertt -
Hydrologic Soil Group-Morgan Area, Utah - Morgan County and Part of Weber County
(Golden Eagle- The Sanctuary) !,?,\,} L ]

e

KT TOE

1} £ 1:1“

N 200 400 800 1,200
A o e e s e i |15 ]
0 500 1,000 2,000 3,000
Nal

QDA tural Resources Web Soil Survey 2.0 3M9/2008
@ Conservation Service National Cooperative Soil Survey Page 1 of4



¥ 10 g abedq
8002/61/E

Aaning 108 aAneladoos) jeuohen
0'Z Aanng 10S gap

8JJAleg UOlJBAIBSUOD o,
seaInosay [BINEN  vas

‘Juapira aq Aew sallepunog jiun dew jo

Buiyiys Jouiw awos 'Ynsal e sy 'sdew asay) uo pakejdsip AlaBewn
punolifyaeq ay) woy siapip Ajgeqoid pazibip pue papdwos

aJem saulf Jos ay) Yyoiym uo dew aseq Jayjo Jo ojoydoypo ay|

/B6L/v/I0L  :paydelsbojoyd aiem sebewi jeuse (s)ajeq

‘Ble( ealy ASAINS
Aunog Jagapa jo
realy Aaang jiog

900Z ‘2930 'E UOISIBA

Ued pue Ajunon uebiop - yein ‘ealy uebiow

‘Mojag pajsi (s)ajep uoisiaa auy
j0 se ejep payiuad SOHN-YASN au} woy pajessuat s jonpoid syt

NZ| auozZ W1N :WwaisAg ajeuipiood
Aob-epsn-sasuAannsposgamyidiy  yN ABMUNS [10S GBpA
S0IAIBG UOIBAIBSUOY) Sa0inosay JeinjeN  depy Jo eounog

‘sjuswamsesw dew

1adoid 1oy J9ays dew yoea Uo 3]eds Jeq ay) uo Ajal asea|d ‘jeuibuo
ay) woyy Avea Aew ‘Jonamoy ‘sleas Buyuud pue ajeos Buwalp
*ajeos uoneslgnd je pasedaid alam sjpays dew Aamauns |1os jeulbug

NOILVINYOANI dVIN

spEOY Jalio

speoy [E007]

sfemybiy ajelg

sainoy sn T

o~
speoy

=

sAemybiH ayelsiajug

spey
uopepodsues)

s{eleD puke sweansg Ead

sueaoQ e
seinjeag Jejep

sapg @
sapiediaiunpy
selnjead [eanljod

sealy ueqif

ajqejieAR J0U 10 p3jBl JON

a [
an  [E3
o [
ae  []
s [
av []
v []
sBupey nog
spun dep jlog P
siiog
(lov) 1saiaiu) jo valy i
o ({lov) 3sa183u] Jo eary
aN3o31 dVIN

(Aemoueg ay) -ajbe3 uapjo9)

AunoD Jagep Jo Hed pue Ajunog ueblop - yeyn ‘ealy uebBlop—dnois log 2160j01pAH




Hydrologic Soil Group-Morgan Area, Utah - Morgan County and Part of Weber Golden Eagle- The Sanctuary
County

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Morgan Area, Utah - Morgan County and Part of Weber County
Map unit symbol Map unit name Rating Acres in AOI Percent of ADI

-~ |DeG Durfee stony loam, 30 to (C 2471 24.5%
70 percent slopes

- |FrG Foxol-Rock outcrop D 248.9 24.7%
complex, 40 to 70
percent slopes

HC Herd-Yence complex, 3 |C 0.0 0.0%
to 15 percent slopes
PdG Patio gravelly loam, 4010 |C 115.7 11.5%
- 60 percent slopes
PaG Poleline stony loam, 40 |B 0.0 0.0%
to 70 percent slopes
SfG Smarts loam, 40 to 60 B 3974 39.4%
- percent slopes
Totals for Area of Interest (AOI) 1,009.1 100.0%
USDA  Natural Resources Web Soil Survey 2.0 3/19/2008
Conservation Service National Cooperative Soil Survey Page 3 of 4



Hydrologic Soil Group~Morgan Area, Utah - Morgan County and Part of Weber Golden Eagle- The Sanctuary
County

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned fo dual classes,

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Lower

USDA  Natural Resources Web Soil Survey 2.0 3/19/2008
Conservation Service National Cooperative Soil Survey Page 4 of 4



Saturated Hydraulic Conductivity (Ksat)—Mor oaYn ﬁrea,sute;h - Morgan County and Part of Weber County
-129 KSat
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&l Conservation Service National Cooperative Soil Survey Page 1 of 4
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Saturated Hydraulic Conductivity (Ksat)-Morgan Area, Utah - Morgan County
and Part of Weber County

07-129 KSat

Saturated Hydraulic Conductivity (Ksat)

Saturated Hydraulic Conductivity (Ksat}— Summary by Map Unit — Morgan Area, Utah - Morgan County and Part of Weber
County
Map unit symbol Map unit name Rating (micrometers per second) Acres in AOI Percent of AOI
BdG Broad Canyon stony 18.7000 151.7 9.2%
loam, 30 to 70 percent
DeG Durfee stony loam, 30 to | 3.1453 106.2 6.4%
70 percent slopes
FrG Foxol-Rock outcrop 22.5265 699.3 42.4%
complex, 40 to 70
percent slopes
HtC Herd-Yence complex, 3 |2.3200 324.9 19.7%
to 15 percent slopes
PdG Patio gravelly loam, 40 to | 14.4970 25,6 1.6%
60 percent slopes
SfG Smarts loam, 40to 60 [5.1102 340.4 20.7%
percent slopes
Totals for Area of Interest 1,648.2 100.0%
Description
Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates are expressed in terms of micrometers
per second. They are based on soil characteristics observed in the field, particularly
structure, porosity, and texture. Saturated hydraulic conductivity is considered in
the design of soil drainage systems and septic tank absorption fields.
For each soil layer, this attribute is actually recorded as three separate values in
the database. A low value and a high value indicate the range of this attribute for
the soil component. A "representative” value indicates the expected value of this
attribute for the component. For this soil property, only the representative value is
used.
The numeric Ksat values have been grouped according to standard Ksat class
limits.
Rating Options
Units of Measure: micrometers per second
Aggregation Method: Dominant Component
Component Percent Cutoff: None Specified
Tie-break Rule: Fastest
Interpret Nulls as Zero: No
Layer Options: Depth Range
USDA  Natural Resources Web Soil Survey 9/29/2010
Conservation Service National Cooperative Soil Survey Page 3 of 4



Saturated Hydraulic Conductivity (Ksat)~Morgan Area, Utah - Morgan County 07-129 KSat
and Part of Weber County

Top Depth: 0
Bottom Depth: 100
Units of Measure: Inches

USDA  Natural Resources Web Soil Survey 9/29/2010
=== Conservation Service National Cooperative Soil Survey Page 4 of 4
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Type.... Master Network Summary Page 1.01
Name. ... Watershed

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\(7-129SWPPPPOND . PPK
MASTER DESIGN STORM SUMMARY

Network Storm Collection: 07-12%Sanctuary

Total
Depth Rainfall
Return Event in Type RNF ID
10yehxr 1.8700 Synthetic Curve 0-10 1stQ 50%

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=Outfall; +Node=Diversion:)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

.

Return HYG Vol Qpeak Qpeak Max WSEL Pondmgiorage
Node ID Type Event ac-£t Trun hrs cfts ft ac-ft
DETENTION N POND | 10 s.708 | siaeee  saaa T Tt
DETENTION OUT POND 10 9.706 2.7450 33.27 96.65 .180
OFF1 AREA 10 3.086 2.7000 11.27
OFF2 AREA 10 .147 2.7000 .56
OFF3 AREA 10 1.356 1.5150 5433
OFF4 AREA 10 2.418 1.5300 8.91
OFF5 AREA 10 .564 1.5150 2,33,
OFF6 AREA A0 2.366 L. S50 g.99
ON 1 AREA 10 .600 1.5150 2.28
ON 10 AREA 1.0 L4086 2.7000 1.54
ON 11 AREA 10 Fasn 2.7150 1.42
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Master Network Summary Page 1.02
Name.... Watershed

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWFPPPOND . PPY

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=Outfall; +Node=Diversicn;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Return HYG Vol Qpeak Qpeak Max WSEL PondMg:orage

Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
w1z mEa 10 ars  zlaiso iee T T
ON 13 AREA 10 .099 2.6850 w37

ON 2 AREA 10 .260 2.7000 .98

oN 3 AREA 10 .215 5.9850 £ 93

ON 4 AREA 10 .482 2.7300 1.78

oM 5 ARER 10 .402 2.7000 1.44

ON 6 AREA 10 .115 2.7000 .44

ON 7 AREA 10 .260 2.7000 .99

OoN 8 AREA 10 .082 2.7000 .31

ON 8 AREA 10 #7563 1.5150 2.90

*OUT 10 JCT 10 14,490 2,7150 49.34

*OUT 20 JCT 10 1.394 2.7000 5.03

*ouT 30 JcT 10 <933 1z515H0 3,85
*QUT 40 JCT 10 .041 O 2.6700 +15

POND 10 IN POND 10 .622 2.7150 2.29

POND 10 OUT POND 10 .622 2.7150 229

POND 20 IN POND 10 1.337 2.7000 4.7¢

POND 20 OUT POND 10 1.337 2.7000 4.76

S/N: B21C01l6070CC Hansen & Associates Inc

PondPack Ver. 8,0068 Time: 8:10 AM Date: 5/13/2008



Type.... Master Network Summary Page 1.03
Name.... Watershed

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrclogy\PondPack\07-129SWPPPPOND. PP

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Return HYG Vol Qpeak Qpeak Max WSEL PondMgzorage
Node ID Type Event ac-ft Trun hrs cfs £t ac~ft
ponp 30 nopowp 10 4081 zorise aaae T T
POND 30 OUT POND 10 4.051 2.7150 14.79
POND 40 IN FPOND 10 6.039 2.7150 21,97
POND 40 OUT POND 10 6.039 2.7150 217979
POND 50 IN POND 10 6.924 2.7150 25.30
PCND 50 OUT POND 10 6.924 2. .50 25.30
POND 60 IN POND 10 7.786 2.7150 28.28
POND 60 OUT POND 10 7.786 2.7150 28.28
POND BO IN POND 10 14.490 2.7150 49.34
POND 80 OUT POND 10 14.490 2.7150 49.34
uD1 AREA 10 1.394 2.7000 5.03
uD2 AREA 10 .933 1.5150 3,55
UuD3 AREA 10 .041 2.6700 «15
S/N: B21cCCle070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time; 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.01
Name.... OFF1

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydroclogy\PondPack\07-129SWPPPPOND . PEW

........ i

TIME OF CONCENTRATION CALCULATCR

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 ft
2yr, 24hr P 2.4200 in
Slope .570000 ft/ft
Avg.Velocity 2.55 ft/sec
Segment #1 Time: .0327 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 2900.00 ft
Slope 570000 ft/ft
Unpaved
Avg.Velocity 12.18 ft/sec
Segment #2 Time: .0661 hrs
Total Tc: .0988 hrs
S/N: B21C016070CC Hansen & Asscciates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



TYBE s TE CaLES Page 2.02
Hame.... OFF1

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PEW

=== S5C8 TR-55 Sheet Flow ==s=s—=———cc=c===som—m—c—mcom——scormeme e mm e
Te = {.007 * ((n * LE}**0.8)) / ((P**,5) * (Sf**, 4))
Where: Tc Time of concentration, hrs

n Mannings n
Lf = Flow length, ft

P = 2yr, 24hr Rain depth, inches
Sf = Slope, %
==== SC8 TR-55 Shallow Concentrated Flow ========s=s=======c======r=====

Unpaved surface:
V= 6. 1345 ¥ (BEErQ5)

Paved surface:
Vv = 20.3282 * (8£**0.5)

Tc = (Lf / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc Time of concentration, hrs
Lf = Flow length, ft

S/N: B21lcole070cCC Hansen & Associates Inc
PondPack Ver. B8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.03
Name.... OFFZ2

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND. PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 ft
2yr, 24hr P 2.4200 in
Slope .230000 ft/ft
Avg,Velocity 1.77 ft/sec
Segment #1 Time: .0470 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 600.00 ft
Slope .230000 ft/ft
Unpaved
Avg.Velocity 7.74 ft/sec
Segment #2 Time: 0215 hrs
Total Tc: .0685 hrs
Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc = .0833 hrs
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.04
Name.,.. OFF2

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrclogy\PondPack\07-129SWPPPPOND.PPW

==== SCS5 TR-55 Sheet Flow ==s=s=======ccms==—=ss==scs=m—c—ccoooooomscamae
Tc = (.007 * ((n * LE)**0.8)) / ((P**.5) * (Sf**_4))

Where: Tc

Time of concentration, hrs

n = Mannings n
Lf = Flow length, £t
P = 2yr, 24hr Rain depth, inches
Sf = Slope, %
==== 5CS5 TR-55 Shallow Concentrated Flow =sss=====c==s=scoee-c——coooooao
Unpaved surface:
V = 16.1345 * (Sf**0.5)
Paved surface:
Vo = 20.3282 * (8f**(0.5)
Tc = (Lf / V) / (3600sec/hr)
Where: V = Velocity, ft/sec
Sf = Slope, ft/ft

Tc = Time of concentration, hrs
Lf = Flow length, ft
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8§:10 AM Date: 5/13/2008



Type Tc Calcs
Name OFF3
File

Page 2.05

N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND . PPW

Segment #1: Tc: TR-55 Sheet
Mannings n .0300
Hydraulic Length 300.00 £t
2yr, 24hr P 2.4200 in
Slope 550000 ft/ft
Avg.Velocity 2.51 ft/sec
Segment #1 Time: 0331 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 900.00 ft
Slope 550000 ft/ft
Unpaved
Avg.Velocity 11.97 ft/sec
Segment #2 Time: 0209 hrs
Total Tc 0540 hrs

S/N:
PondPack Ver,

B21C016070CC
8.0068

Calculated Tc < Min.Tc:
Use Minimum Tec...
Use Tc = .0833 hrs

Hansen & Associates Inc

Time: §:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.06
Name.... OFF3

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

= SCS TR-55 Sheet Flow sSs==—-—=======ccsccomemc—mcoomoooo—ccce s e mm—m——

Tc = (.007 * ({(n * LE)**0.8B)) / ((P**.5) * (§f** _4))

Where: Te Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches
St = Slope, %
==== 3CS TR-55 Shallow Concentrated Flow =s====scc—-—mccccooom=cmmmme—mae o

Unpaved surface:
V = 16.1345 * (Sf**(.5)

Paved surface:
v = 20,3282 * (Sf**0.5)

Tc = (Lf / V) / (3600sec/hr)
Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs
Name.,.. OFF4
File.... N:\2007\07-12% Golden Eagle-

Page 2,07

The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

Segment #1: Tc:

Mannings n
Hydraulic Length
2yr, 24hr P
Slope

Avg.Velocity

Segment #2: Tc:
Hydraulic Length
Slope

Unpaved

Avg.Velocity

S/N: B21C016070CC
PondPack Ver. 8.0068

.0300
300.00
2.4200

.260000

2400.00
.260000

8.23

TR-55 Sheet

ft
in
£t/fE

ft/sec

TR-55 Shallow

ft
Et/ft

ft/sec

Segment #2 Time:

Hansen & Associates Inc

Time: 8:10 AM Date:

.0810 hrs

5/13/2008



Type.... Tc Calcs Page 2.08
Name. ... OFF4

File.... W:\2007\07-129 Goclden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

=== 5CS TR-55 Sheet Flow =ss====——c===scmm——ccmmsss oo reeccmomomm e e

Te = (.007 * ((n * LE)**0.8)) / ((P**,5) * (Sf**_4))

Where: Tc

Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P = Zyr, 24hr Rain depth, inches
SE = Slope, %
=== BCS TR~-55 Shallow Concentrated Flow moswecosmaes s i v e

Unpaved surface:
V = 16.1345 * (Sf**(.,5)

Paved surface:
V = 20.3282 * (Sf**0,5)

Tc = (Lf / V) / (3600sec/hr)
Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs

Lf = Flow length, ft

S/N: B21C0l6070CC Hansen & Associates Inc
PondPack Ver. 8.0068 Time:; 8:10 AM Date:; 5/13/2008



Type.... Tc Calcs Page 2.09
Name.... OFF5

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-12%SHWPPPPOND. PPN

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 £t
2yr, 24hr P 2.4200 in
Slope .370000 f£t/ft
Avg.Velocity 2.15 ft/sec
Segment #1 Time: .0388 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 2200.00 ft
Slope .370000 ft/ft
Unpaved
Avg.Velocity 8.8L ft/ser
Segment #2 Time: .0623 hrs
.1011 hrs
S/N: B21C01l6070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.10
Name.... OFFS

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND . PPW

==== S8 TR-55 Sheet Flow =rm=s=ccc===sssmomemccoocsscmmmmm—c—cmmmmm——m s
Te = (.007 * ((n * LE)**0.8)) / ((B¥* ,5) * (Sf**_4))

Where: Tc Time cof concentration, hrs

L}

n Mannings n
Lf = Flow length, £t
P = 2yr, 24hr Rain depth, inches

5f = Slope, %

Unpaved surface:
V. = 16,1345 * (SE**(.5)

Paved surface:
VvV = 20.3282 * (S8f**0.5)

Tec = (Lf / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
St Slope, ft/ft
& Time of concentration, hrs
Lf = Flow length, ft

S/N: B21C016070CC Hansen & Associates Inc
PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.11
Name.... OFF6

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPEOND.FPPW

TIME OF CONCENTRATION CALCULATOR

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 ft
2yr, 24hr P 2.4200 in
Slope .460000 ft/ft
Avg.Velocity 2:34 ft/sec
Segment #1 Time: .0356 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 1700.00 ft
Slope L460000 ft/ft
Unpaved
Avg.Velocity 10.94 ft/sec
Segment #2 Time: 0432 hrs
Tctal Tc: .0788 hrs
Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc = .0833 hrs
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.12
Name, ... OFF®

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-12SSWPEPPOND . PPW

==== 5C5 TR-55 Sheet Flow =========—cco=co=swer——ccoomssomomemmoomm e mm e
Tc = (.007 * ((n * LE)**0.8)) / ((P**.5) * (Sf**_4))
Where: Tc = Time of concentration, hrs

n Mannings n
Lf = Flow length, ft

P = 2yr, 24hr Rain depth, inches
Sf = Slope, %
==== SCS TR-55 Shallow Concentrated Flow ===s====—cc===c—cocoommm—————==

Unpaved surface:

V = 16.1345 * {(Sf**(),5)
Paved surface:
V. = 20.3282 * (Sf**( 5)
Tc = (Lf / V) / (3600sec/hr)
Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, £t
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.13
Name.... ON 1

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND. PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 ft
2yr, 24hr P 2.4200 in
Slope .360000 ft/ft
Avg.Velocity 2,12 ft/sec
Segment #1 Time: .0393 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 1300.00 ft
Slope .360000 ft/ft
Unpaved
Avg.Velocity %.68 ft/sec
Segment #2 Time: . 0373 hrs
Total Tc: 0766 hrs
Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc = .0833 hrs
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: §:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.14
Name.... ON 1

File,.,.. N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrclogy\PondPack\07-129SWEPPPOND,PPW

==== SCS TR-55 Sheet Flow SEER S S S SCSSsCEES S CSS oS CoC s SO oo mmm o m e ——
Te = (.007 * ((n * LE}**0.8)) / ((P**,5) = (Sf*+*_4})
Where: Tc = Time of concentration, hrs
n = Mannings n

Lf = Flow length, £t
P 2yr, 24hr Rain depth, inches
Sf = Slope, %

I

moms 808 PRBER BHallow Condelrrited Tloy seemmemesssomees s mmpe e ey

Unpaved surface:
V = 16.1345 * ({Sf**(.5)

Paved surface:
V = 20.3282 * (Sf**(,5)

Tc = (Lf / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs

Lf = Flow length, ft

S/N: B21Cc016070CC Hansen & Associates Inc
PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.15
Name.... ON 10

File.... N:\2007\07-12% Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 £t
2yr, 24hr P 2.4200 in
Slope .420000 ft/ft
Avg.Velocity 2.26 ft/sec

Segment #2: Tc: TR-55 Shallow

Hydraulic Length 2000.00 ft

Slope .420000 ft/ft
Unpaved
Avg.Velocity 10.46 ft/sec

S/N: B21C016070CC Hansen & Associates Inc
PendPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type..,.. Tc Calcs Page 2.16
Name.... ON 10

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND . PPW

== SCS TR~55 Sheet Flow ======ccsmemmcomocmmms e s e s s e e e e

Te = (.007 * ((n * LE}**0.8)) / ((P**.5) * (Sf*+*.4))

Where: Tc Time of concentration, hrs

[}

n Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches

Sf = Slope, %

Unpaved surface:

V = 16,1345 * (Sf**0.5)
Paved surface:

Vo= 20.3282 * (8f**(0.,5)

Tc = (Lf / V) / (3600sec/hr)

I

Where: V Velocity, ft/sec
St Slepe, ft/ft
Tc = Time of concentration, hrs
Lf Flow length, ft

I

1

S/N: B21lc0l6070CC Hansen & Associates Inc
PondPack Ver. B8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.17
Name.... ON 11

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

TIME OF CONCENTRATION CALCULATOR

Segment #1: Tc: TR-55 Sheet

Mannings n L0300
Hydraulic Length 300.00 ft
2yr, 24hr P 2.,4200 in
Slope .190000 ft/ft
Avg.Velocity 1.64 ft/sec
Segment #1 Time: .0507 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 1900.00 ft
Slope .190000 £ft/ft
Unpaved
Avg.Velocity 7.03 ft/sec
Segment #2 Time: .0750 hrs
Total Tc: .1258 hrs
S/N: B21C01l6070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.18
Name,... ON 11

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

==== SCS TR-55 Sheet Flow =sss=o=ssmmmccocms s mme e o e e e e e

Tc = (.007 * ((n * LE)**0.8)) / ((P**.5) * (SE**.4))

Where: T Time of concentration, hrs

o

n Mannings n
Lf Flow length, ft
P = Z2yr, 24hr Rain depth, inches

Sf = Slope, %

==== 35CS5 TR-55 Shallow Concentrated Flow ======ss==s——c==sssccm—ccccmm=——_

Unpaved surface:
¥V = 16,1345 * (Sf**0.5)

Paved surface:
V. = 20.3282 * (8f**0.5)

Tc = (Lf / V) / (3600sec/hr)

Where: V Velccity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft

i

S/N: B21CQ016070CC Hansen & Associates Inc
PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.19
Name.... ON 12

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydroleocgy\PondPack\07-129SWPPPPOND . PPY

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 £t
2yr, 24hr P 2.4200 in
Slope .220000 ft/ft
Avg.Velocity 1.74 ft/sec
Segment #1 Time: 0478 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 2100.00 ft
Slope .220000 ft/ft
Unpaved
Avg.Velocity 7.57 ft/sec
Segment #2 Time: 0771 hrs
Teeal, T 1249 hrs
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type,... Tc Calcs Page 2.20
Name.... ON 12

File,... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\FondPack\07-129SWPPPPOND.PPW

==== SCS TR-55 Sheet Flow =====s—====-cczcccm==—=cccccocmmem———m——————=c—=
Tc = (.007 * ((n * LE)**0.8)) / ((B**.5) * (Sf**_.4))
Where: Tc = Time of concentration, hrs
n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches

Sf = Slope, %

== SCS TR-55 Shallow Concentrated Flow ===============—cscccomsccommm==

Unpaved surface:
VvV = 16.1345 * (Sf**0.5)

Paved surface:
V = 20.3282 * (8£**0.5)

Tc = (Lf / v) / (3600sec/hr)

Where: V Velocity, ft/sec

Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, £t
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.21
Name.... ON 13

File.... N:\2007\07-12% Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

TIME OF CONCENTRATION CALCULATOR

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 ft
2yr, 24hr P 2.4200 in
Slope .410000 ft/ft
Avg.Velocity 2,24 ft/sec
Segment #1 Time: 0373 hzs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 500.00 ft
Slope .410000 ft/ft
Unpaved
Avg.Velocity 10.33 ft/sec
Segment #2 Time: 0134 hrs
Total Tec: .0507 hrs
Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc = .0833 hrs
S/N: B21Cc016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



BYpe s T CELES Page 2.22
Name,... ON 13

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrclogy\PondPack\07-129SWEPPPPOND.PPW

==== SC5 TR-55 Sheet Flow =ssess===ss==—csssocaeoo— oo cmmmm s s
Tec = (.007 * ((n * LE)**0.8)) / ((P**,5) + (SE**.4))
Where: Tc = Time of concentration, hrs
n = Mannings n

Lf = Flow length, ft

P = 2yr, 24hr Rain depth, inches
Sf = Slope, %
==== §SCS8 TR-55 Shallow Concentrated Plow s=s=scsameoescsmer e en e o r s o

Unpaved surface:
V. = 16.1345 * (S5f*%0.5)

Paved surface:
V. = 20.3282 * (Sf**0.5)

Te = (Lf / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft

S/N: B21lcC0le070CC Hansen & Associates Inc
PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.23
Name.... ON 2

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 ft
2yr, 24hr P 2.4200 in
Slope .160000 ft/ft
Avg.Velocity 1.53 ft/sec
Segment #1 Time: .0543 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 1000.00 £t
Slope .160000 ft/ft
Unpaved
Avg.Velocity 6.45 ft/sec
Segment 42 Time: .0430 hrs
Total Tc: 0974 hrs
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8§.0068 Time: 8:10 BAM Date: 5/13/2008



Type.... Tc Calcs Page 2.24
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File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPYW

==== SCS TR-55 Sheet Flow =s====c=c=ccoscsmm=—csccccommmcccccmmmmmocooo =
Tc = (.007 * ((n * LE)**0.8)) / ((P**.,5) * (SE**, 49 )
Where: Tc = Time of concentraticn, hrs
n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches

Sf = Slope, %

== SCS TR-55 Shallow Concentrated Flow =s=s=sss——=comcccocomerm—m—mccmm——me——e

Unpaved surface:

V. = 16.1345 * (8f**(0.5)
Paved surface:
Vv = 20.3282 * (8£**(0.5)
Tc = (Lf / V) / (3600sec/hr)
Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft
S/N: B21c01ls070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.25
Name.... ON 3

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 £t
2yr, 24hx P 2.4200 in
Slope .140000 ft/ft
Avg.Velocity 1.45 ft/sec
Segment #1 Time: .0573 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 1680.00 ft
Slcpe .140000 fr/ft
Unpaved
Avg.Velocity 6.04 ft/sec
Segment #2 Time: .0773 hrs
Total Tc .1346 hrs
S/N: B21cOle070CC Hansen & Associates Inc

PondPack Ver, 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.26
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File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-12%SWPPFPOND. PPW

==== BCS TR-55 Sheet Flow ===s==s=ccmc==scssemccccccommmmeoccoomm e e mee
Te = (.007 * ((n * LE)**0.8)) / ((P**x.5) * (Sf** _4))

Where: Tc = Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches

Sf = Slope, %

==== S(CS TR-55 Shallow Concentrated Flow =====ss=rzccossssasem=m—ccco===oae

Unpaved surface:

V. = 16.1345 * (8f**0.5)

Paved surface:

V= 20,3282 * {5£+#%0.5)

Tc = (Lf / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
8f = Slope, ft/ft
Tec = Time of concentration, hrs
Lf = Flow length, ft

S/N: B21C01l6070CC Hansen & Associates Inc
PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.27
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File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-128SWEPPPOND.PPW

TIME OF CONCENTRATION CALCULATOR

Segment #1: Tci; TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 ft
2yr, 24hr P 2.4200 in
Slope .220000 ft/ft
Avg.Velocity 1.74 ft/sec
Segment #1 Time: .0478 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 3500.00 ft
Slope .220000 ft/ft
Unpaved
Avg.Velocity 7.57 ft/sec
Segment #2 Time: .1285 hrs
Total Tc: .1763 hrs
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.28
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File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND. PPW

==== SCS5 TR-55 Sheet Flow ====s===—ccccemcscsmimememmcccmme o m s e mmmm e
Te = (.007 * ((n * LE)**0.8)) / ((P**.5) * (Sf**.4))

Where: Tc Time of concentraticn, hrs

mol

n Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches
Sf = Slope, %
==== SCS TR~-55 Shallow Concentrated Flow s=s===s==—cc==cccomm—ccocoee—cmm e

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved surface:
Vv = 20.3282 * (8f**0.5)

Te = (LEf / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: §:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.29
Name,... ON 5

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-123SWEPPPOND.PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 £t
2yx, 24hr P 2.4200 in
Slope .200000 ft/ft
Avg.Velocity .1.88 ft/sec
Segment #1 Time: 0497 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 1400.00 ft
Slope .200000 ft/ft
Unpaved
Avg.Velocity 7.22 ft/sec
Segment #2 Time: .0839 hzs

S/N: B21lc0le070cCC Hansen & Associates Inc
PondPack Ver. 88,0068 Time: 8:10 AM Date: 5/13/2008
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File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

==== SC8 TR-55 Sheet Flow ==s======c=szomss===s====——ccomemccccmm—ees o cmmmmeao
Tc = (.007 * {((n * LE)**0.8)) / ((P**.5) * (Sfx*_4))

Where: Tc Time of concentration, hrs
n Mannings n
Lf = Flow length, £t
P 2yr, 24hr Rain depth, inches
Sf = Slope, %

o

== SCS TR-55 Shallow Concentrated Flow e ss =SS sSsossomm————ooomm—— o e

Unpaved surface:
V = 16.1345 * (8f**0.5)

Paved surface:
V. = 20.3282 * (8Sf£**0.5)

Tc = (Lf / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft

S/N: B21C01l6070CC Hansen & Associates Inc
PondPack Ver. 8.00¢68 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2,31
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File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPEOND.PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 ft
2yr, 24hr P 2.4200 in
Slope .370000 ft/ft
Avg.Velocity 2.15 ft/sec
Segment #1 Time: 0388 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 500.00 ft
Slope .370000 ft/ft
Unpaved
Avg.Velocity 9.81 ft/sec
Segment #2 Time: 0142 hrs
Teotal Te: .0530 hrs
Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc = .0833 hrs
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: B:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.32
Name.... ON 6
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==== 3CS TR-55 Sheet FlowW ==—=—============s—ccsomm—————=—c—oc———c========
Tc = (.007 * ((n * LE}**0.8)) / ((P**.5) * (Sfx*.,4))

Where: Tc

I

Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P = Z2yr, 24hr Rain depth, inches

Sf = Slope, %

=== SCS8 TR-55 Shallow Concentrated Flow =s===s====—==cccsos=mmm==——=—c=====

Unpaved surface:
¥ = 16%1345 * (S£E¥*¥D.5)

Paved surface:
vV = 20.3282 * (Sf**0.5)

Tc = (Lf / V) / (3600sec/hr)

Where: V = Velocity, ft/sec

Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, £t

S/N: B21C016070CC Hansen & Associates Inc
PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type Tc Calcs
Name ON 7
File

Segment #1: Tc: TR-55 Sheet
Mannings n .0300
Hydraulic Length 300.00 £t
2yr, 24hr P 2.4200 in
Slope .480000 ft/ft
Avg.Velocity 2.38 ft/sec

Page 2.33

Segment #1 Time 0350 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 600.00 ft
Slope .480000 ft/ft
Unpaved
Avg.Velocity 11.18 ft/sec
Segment #2 Time 0149 hrs
Total Tc: 0499 hrs

S/N:
PondPack Ver.

B21C016070CC

8.0068 Time:

Calculated Tc < Min.Te:
Use Minimum Tc...
Use Tc = .0833 hrs

Hansen & Associates Inc
8:10 AM

Date: 5/13/2008



Type.... Tc Calcs Page 2.35
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File.... N:\2007\07~129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 ft
2yr, 24hr P 2.4200 in
Slope .230000 ft/ft
Avg.Velocity 1.77 ft/sec
Segment #1 Time: 0470 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 900.00 £t
Slope .230000 ft/ft
Unpaved
Avg.Velocity 7.74 ft/sec
Segment #2 Time: 0323 hrs
Total Tc: 0793 hrs
Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc = .0833 hrs
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. B8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.36
Name.... ON 8

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydroclogy\PondPack\07-129SWPPPPOND. PPW

s=== SCS TR-55 Sheet Flow ==s==—=====ssc=mc=ccccmmmeme oo e e cnmmmm e o
Tc = (.007 * ((n * LE)**0.8)) / ((P**.B5) * (Sf**,4))

Where: T¢ = Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches

S5f = Slope, %

== 5CS5 TR-55 Shallow Concentrated Flow =s====s=sss=c—scsc=——cecccoom==

Unpaved surface:
V = 16.1345 * (Sf**(.5)

Paved surface:
V. = 20.3282 * (Sf**(.5})

Te = (Lf / V) / (3600sec/hr)

Where: V = Velccity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft

S/N: B21cCc01le070CC Hansen & Associates Inc
PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.37
Name.,... ON 9

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07—1295WPPPPOND.PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 ft
2yr, 24hr P 2.4200 in
Slope .410000 ft/ft
Avg.Velocity 2.24 ft/sec
Segment #1 Time: .0373 hrs
Segment #2: Tc: TR~55 Shallow
Hydraulic Length 1400.00 ft
Slope .410000 ft/ft
Unpaved
Avg.Velocity 10.33 ft/sec
Segment #2 Time: .0376 hrs
Total Tc: .0749 hrs
Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc = .08B33 hrs
S/N: B21C016070CC Hansen & Asscciates Inc

PondPack Ver. 8§,0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.38
Name.... ON 9

File.... N:\2007\07-129 Goclden Eagle- The Sanctuary\Hydrolcgy\PondPack\07~-123SWPPPPOND.PPW

== SCS TR-55 Sheet Flow ======me=c=—======c—sssmcm=—c—=ccms—sccccoommm—==

Te = (.007 * ((n * LEY**0.8)) / ((P**.8) * (Sf**,4))

Where: Tc Time of concentration, hrs
n = Mannings n

Lf = Flow length, ft
P = 2Zyr, 24hr Rain depth, inches
Sf = Slope, %
==== 35CS TR-55 Shallow Concentrated Flow ==s==s======s==c-c=====a=======z=

Unpaved surface:
V. = 16,1345 * (Sf**0.5)

Paved surface:
V = 20.3282 * (3f**).5)

Tc = (LE / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... T¢ Calcs Page 2,39
Name.... UD1

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 £t
2yr, 24hr P 2.4200 in
Slope .300000 ft/ft
Avg.Velocity 1.97 ft/sec
Segment #1 Time: .0422 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 900.00 ft
Slope .300000 ft/ft
Unpaved
Avg.Velocity 8.84 ft/sec
Segment #2 Time: .0283 hrs
Total Tc: .0705 hrs
Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc = .0833 hrs
S/N: B21Cc0le070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.40
Name.,.. UD1

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

=== 5CS TR-55 Sheet Flow ======sssm=cccm—ccmommemmcmmem e cm e e s m e

Tc = (.007 * ((n * LE)**0.8)) / ((P**.5) * (Sf**_4))

Where: Tc = Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P = 2yr, Z24hr Rain depth, inches
S3f = Slope, %
==== 3C8 TR-55 Shallow Concentrated Flow =======c==s=s==scmsem=cccco===o
Unpaved surface:
V = 16.1345 * (5£**0.5)
Paved surface:
V = 20.3282 * (Sf**%0.5)
Tc = (Lf / V) / (3600sec/hr)
Where: V = Velocity, ft/sec

I

St Slope, ft/ft
Tc = Time of concentraticn, hrs
Gf Flow length, ft

]

S/N: B21lcC01le070cCC Hansen & Associates Inc
PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Cales Page 2.41
Name.... UD2

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

Segment #1: Tc: TR-55 Sheet

Mannings n .0300

Hydraulic Length 300.00 ft

2yr, 24hr P 2.4200 in

Slope .600000 ft/ft

Avg.Velocity 2.60 ft/sec

Segment #1 Time: 0320 hrs
Total Tc: .0320 hrs
Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc = .0833 hrs
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs

Page 2.42
Name.... UD2

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND. PPW

== 5CS5 TR-55 Sheet Flow ===sss==s——=ss==omc—ccoscocmmocosoosooocoomees

Tc = (.007 * ((n * LE)**0.8)) / ((P**.5) * (Sf** _4}))

Where: Tc

It

Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches
Sf = Slope, %
S/N: B21lc0le070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type Tc Calcs
Name UD3
File

Page 2.43

N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

Segment #1: Tc:

TR-55 Sheet

Mannings n .0300
Hydraulic Length 300.00 £t
2yr, 24hr P 2.4200 in
Slope .350000 f£t/ft
Avg.Velocity 2.10 ft/sec
Segment #1 Time: .0397 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length 600.00 ft
Slope .350000 ft/ft
Unpaved
Avg.Velocity 9..55 fi/sek
Segment #2 Time: .0175 hrs
Total Tc: .0572 hrs

B21C016070CC
8.0068

S/N:
PondPack Ver.

Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc = .0833 hrs

Hansen & Associates Inc

Time: 8:10 AM Date: 5/13/2008



Type.... Tc Calcs Page 2.44
Name.... UD3

File.... N:\2007%\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND. PPW

==== JCS TR-55 Sheet Flow ====so====sscccsmem—mcomsm—mccc oo mme e
Te = (.007 * ((n * LE)**0.8)) / ((P**.5) * (Sf**.4))
Where: Tc = Time of concentration, hrs
n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches

Sf = Slope, %

==== 5C5 TR-55 Shallow Concentrated Flow ====ss======ss=======sccssz=====

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved surface:
V = 20.3282 * (S5f**0.5)

Tc = (Lf / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.01
Name.... OFF1

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWEPFPOND.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C %UC CN
poor 80 107.200 80.00
poor 58 107,200 58.00
COMPOSITE AREA & WEIGHTED CN ---> 214.400 69.00 (09)
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.02
Name.... OFF2

File.... N:\2007\07-12% Golden Eagle- The Sanctuary\Hydrology\PondPack\07-12%SWPPPPOND.PPW

RUNOFF CURVE NUMBER DATA

Impervicus
Area Adjustment Adjusted
Soil/Surface Description CN acres %C $UC CN
poor 73 7.500 73.00
poor 58 7.500 58.00
COMPOSITE AREA & WEIGHTED CN =---> 15.000 65.50 (686)
S/N: B21c0l6070CC Hansen & Assocociates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.03
Name,... OFF3

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND. PPy

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres 3C suC CN
Paved parking lots, roofs, driveway 098 2.050 98.00
poor 13 53.850 73.00
COMPOSITE AREA & WEIGHTED CN ~~--> 55.900 73.92 (74)
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.04
Name..., OFF4

File.... N:\2007\07-12% Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWFPPPOND.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C 3UC CN
poor 73 109.700 73.00
COMPOSITE AREA & WEIGHTED CN ---> 109,700 73.00 (73)
S/N: B21cC01s070CC Hansen & Asscciates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runcff CN-Area Page 3.05
Name.... OFF5

File,... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

RUNOFF CURVE NUMBER DATA

Impervious

Area Adjustment Adjusted
Soil/Surface Description CN acres %C 3uc CN
poor 3 25.600 73.00
COMPOSITE AREA & WEIGHTED CN ---> 25.600 73.00 (73)
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.,0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.06
Name.... OFF6

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C %UC CN
Paved parking lots, roofs, driveway 98 1.810 98.00
poor 73, 105.490 73.00
COMPOSITE AREA & WEIGHTED CN ---> 107.300 T3.42 173)
S/N: B21lcO0le070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runcff CN-Area Page 3.07
Name.... ON 1

File.... N:\2007\07-12% Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres 5C $UC CN
poor 73 27.200 T3.00
COMPOSITE AREA & WEIGHTED CN ---> 27.200 73.00 (73)
S/N: B21cC016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runcoff CN-Area Page 3.08
Name.... ON 10

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment 2Adjusted
Soil/Surface Description CN acres $C sUC CN
poor 73 20.700 73.00
poor 58 20.700 58.00
COMPOSITE AREA & WEIGHTED CN ---> 41.400 65.50 (66)
S/N: B2lco0lé070cCC Hansen & Assocciates Inc

PondPack Ver. 8.0068 Time: 8:10 AM bDate: 5/13/2008



Type.... Runoff CN-Area Page 3.09
Name.... ON 11

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND . PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Scil/Surface Description CN acres %C %UC CN
Paved parking lots, roofs, driveway 98 1.280 98.00
poor 80 6.370 80.00
poor 73 £.370 73.00
poor 58 3190 58.00
COMPOSITE AREA & WEIGHTED CN ---> 27.190 68.55 (69)
S/N: B21lcCc0le070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.10
Name.... ON 12

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07~129SWPPPFOND.PPH

RUNOFF CURVE NUMBER DATA

Impervious

Area Adjustment Adjusted
Soil/Surface Description CN acres &C suUC CN
Paved parking lots, roofs, driveway 98 6.140 98.00
poor 73 9.160 73.00
poor 58 41.110 58.00
COMPOSITE AREA & WEIGHTED CN ---> 56.410 64.78 (65)

S/N: B21C01s6070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.11
Name.... ON 13

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\(07-129SWPPPPOND.PPH

RUNQFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C $UC CN
poor 73 5.050 73.00
poor 58 5.050 58.00
COMPOSITE AREA & WEIGHTED CN --=-> 10.100 65.50 (66)
S/N: B21c0le070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3,12
Name.... ON 2

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPFPPOND.EPW

RUNOFF CURVE NUMBER DATA

Impervious

Area Adjustment Adjusted
Secil/Surface Description CN acres %C sucC CN
poor 73 13.250 73.00
poor 58 13.250 58.00
COMPOSITE AREA & WEIGHTED CN ---> 26.500 65.50 {686)
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. §.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.13
Name.... ON 3

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND. PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Scil/sSurface Description CN acres $C suUC CN
poor 73 10.550 73:00
poor 58 31.650 58.00
COMPOSITE AREAR & WEIGHTED CN ---> 42.200 61.75 (62)
S/N: B21cC016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.14
Name.... ON 4

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND. PPW

RUNOFF CURVE NUMBER DATA

Impervious

Area Adjustment Adjusted
Soil/surface Descripticn CN acres %C %0C CN
poor 73 24.550 73.00
poor 58 24,550 58.00
COMPOSITE AREA & WEIGHTED CN ---> 49.100 65.50 (66)
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8,0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.15
Name.... ON 5

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND . PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Scil/surface Description CN acres %C $UC CN
poor 80 8,300 80.00
poor 73 8.300 73400
poor 58 8,300 58.00
COMPOSITE AREA & WEIGHTED CN ---> 24.900 FQ L33 170

S/N: B21C016070CC Hansen & Associates Inc
PondPack Ver. 8.0068 Time: 8§:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.16
Name.... ON 6

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND . PPW

RUNOFF CURVE NUMBER DATA

Impervious

Area Adjustment Adjusted
Soil/Surface Description CN acres %C %uC CN
poor 73 5.850 73.00
poor 58 5.850 58.00
COMPOSITE AREA & WEIGHTED CN ---> 11.700 65.50 (686)
S/N: B21c016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 317
Name.... ON 7

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Brea Adjustment Adjusted
Soil/Surface Description CN acres %C $UC CN
Paved parking lots, roofs, driveway 98 #1315 98.00
poor 73 13.200 73.00
poor 58 13.200 58.00
COMPOSITE ARER & WEIGHTED CN ---> 26.515 65.64 (66)
S/N: B21cC0le070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.18
Name.... ON 8

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PEW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C %UC CN
Paved parking lots, roofs, driveway 98 o 1 N 98.00
poor 80 2830 80.00
poor 58 8§.370 58.00
COMPOSITE AREA & WEIGHTED CN ---> 11..:315 63.921 (64)
S/N: B21CO01le070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.19
Name.... ON §

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydroclogy\PondPack\07-129SWPPPPOND.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres 3C 3UC CN
Paved parking lots, rcofs, driveway 98 - 135 98.00
poor 73 34.490 73.00
COMPOSITE AREA & WEIGHTED CN ---> 34.605 73.08 (73)
S/N: B21cC0le070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runcff CN-Area Page 3,20
Name,... UD1

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND . PPW

RUNOFF CURVE NUMBER DATA

Imperviocus

Area Adjustment Adjusted
Scil/Surface Description CN acres %C $UC CN
poor 80 28.800 80.00
pcor 73 28.800 73.00
poor 58 28.800 58.00
COMPOSITE AREA & WEIGHTED CN ---> 86.400 70.33 (70)

S/N: B21C0l6070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runocff CN-Area Page 3.21
Name.... UD2

File.... N:\2007\07-129% Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres 3C %UC CN
poor 73 42.300 73.00
COMPOSITE AREA & WEIGHTED CN ---> 42.300 73.00 (73)
S/N: B21C01l6070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Runoff CN-Area Page 3.22
Name.... UD3

File.... N:\2007\07-129 Golden Zagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C %uUcC CN
Paved parking lots, roofs, driveway 98 .230 98.00
poor 85 . 935 85.00
poor 58 3.035 58.00
COMPCSITE AREA & WEIGHTED CN ---> 4.200 66.20 (66)
S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Vol: Elev-Area Page 4.01
Name.... DETENTION

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.PPW
Elevation Planimeter Area Al+A2+sgr (A1*A2) Volume Volume Sum

(ft) (sg.in) (sg.ft) (sg.ft) (ac~ft) (ac-ft)

84.00  —--—=-- 1742 0 .000 .000

85.00 ——--- 2597 6466 .049 . 049

96.00 = —e-=- 3609 9267 g0l .120

97.00 ————- 4778 12540 .086 .216

98.00 = —-=-- 6105 16284 .125 .341

POND VOLUME EQUATIONS

* Incremental volume computed by the Conic Method for Reservoir Volumes,

Volume = (1/3) * (EL2-EL1) * (Areal + Area2 + sqg.rt.(Areal*Area2))

where: ELl, ELZ2 = Lower and upper elevations of the increment
Areal,Area2 = Areas computed for EL1l, EL2, respectively
Velume = Incremental volume between EL1 and EL2

S/N:; B21C0le070CC Hansen & Associates Inc
PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... Outlet Input Data Page 5.01
Name.... Outlet 1

File,... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydroclogy\PondPack\07-129SWPFPPOND, PPW

REQUESTED POND WS ELEVATIONS:

Min. Elev. 94.00 ft
Increment = .10 £t
Max. Elew, 98.00 ft

n

LR R R R R R R ER ST R R I I I o T I O A I I e ey

OUTLET CONNECTIVITY

Kkkh bk dhdh Fhhkr Ak kb ddhhk bk r bk ddhh kb dF ke rd ok khkhk®x+

---> Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed

Structure No. Outfall E1l, ft EZ; Et

Orifice~Circular —_—— W 94.000 98.000
TW SETUP, DS Channel

S/N: B21C016070CC Hansen & Associates Inc
PondPack Ver. 8.0068 Time: 8:10 AM Date: 5/13/2008



Type.... QOutlet Input Data Page 5.02
Name.... Outlet 1

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\07-129SWPPPPOND.EPW

OUTLET STRUCTURE INPUT DATA

Structure ID =

Structure Type = QOrifice-Circular

# of Openings = 6

Invert Elev,. = 54.00 ft
Diameter = 1.0000 ft

Orifice Coeff. = . 600

Structure ID = TW

Structure Type = TW SETUP, DS Channel

FREE OUTFALL CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES...

Maximum Iterations= 30

Min. TW tolerance = JOE fE
Max. TW tolerance = .01 ft
Min. HW tolerance = +01 fe
Max. HW tolerance = .01 ft
Min. Q tolerance = .10 cts
Max. Q tolerance = .10 cfs

S/N: B21C016070CC Hansen & Associates Inc

PondPack Ver., 8.0068 Time: 8:10 AM Date: 5/13/2008



Appendix C

Existing Pond Pack Summary



Type.... Master Network Summary Page 1.01
Name.... Watershed

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\07-129EXISTINGFG.PPW
MASTER DESIGN STORM SUMMARY

Network Storm Collection: 07-129Sanctuary

Total
Depth Rainfall
Return Event in Type RNF ID
10y6hr 1.8700 Synthetic Cuzrve 0-10 1stQ 50%

MASTER NETWORK SUMMARY
5C8 Unit Hydrograph Method

(*Node=0Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Return HYG Vol Qpeak Qpeak Max WSEL Pondmgiorage
Node ID Type Ewvent ac-ft Trun hrs cts ft ac-ft
DETENTION  IN POND 10 8.306  2.7000 3.1 T
DETENTION CUT POND 10 9.306 2,7000 35,31
OFF1 AREA 10 3.086 2.7000 1.3, 27
CFF2 AREA 10 .147 2.7000 .56
OFF3 AREA 10 1232 1.5150 4.69
OFF4 AREA 10 2.418 1.5300 8.91
OFF5 AREA 10 .564 1.5150 el s §
OFF6 AREA 10 2.366 1.5150 8.99
ON 1 AREA 10 .600 1.5150 2.28
ON 10 AREA 10 .4086 2.7000 1.54
OoN 11 AREA 10 .305 2.7150 1.14
S/N: B21C016070CC Hansen & Asscciates Inc

PondPack Ver. B8.0068 Time: 2:12 PM Date: 4/9/2008



Type.... Master Network Summary Page 1.02
Name.... Watershed

File.,.. N:\2007\07-12% Golden Eagle- The Sanctuary\Hydrology\07~129EXISTINGFG.PPW

MASTER NETWORK SUMMARY
SCS5 Unit Hydrograph Method

(*Node=0Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Return HYG Vol Opeak Qpeak Max WSEL PondMgiorage

Node ID Type Event ag=tt Trun hrs cfs £ ac-ft
ov 1z aREA 10 .288  s.esso  1.2s T
ON 13 AREA 10 .098 2.6850 .37

ON 2 AREA 10 .260 2.7000 38

ON 3 AREA 10 wdD 5.9850 93

ON 4 BREA 10 .482 2.7300 1.78

CN 5 AREA 10 .402 2.7000 1.44

ON & AREA 10 L1156 2.7000 .44

oN 7 AREA 10 .260 2.7000 .99

ON 8 AREA 10 .082 2.7000 .31

ON 9 AREA 10 .763 1.5150 2.90

*QUT 10 JCT 10 14.090 2,7000 49.58

*OUT 20 JET 10 1.394 2.7000 5.03

*QUT 30 JCT 10 . 933 1.5150 3.55
*oUT 40 JCT 10 .030 2.6850 13

POND 10 IN POND 10 .622 2:7150 2.29

POND 10 QUT POND 10 .622 2.7150 2.29

POND 20 IN POND 10 1.337 2.7000 4,76

POND 20 OUT POND 10 1.337 2.7000 4.76

S/N: B21lC016070CC Hansen & Associates Inc

PondPack Ver. 8.0068 Time: 2:12 PM Date: 4/9/2008



TYypew viove

Name.... Watershed
Eide: pun
(Trun= HYG Truncation:
Node 1ID Type
“powp 30 v PoND
POND 30 QUT POND
POND 40 IN POND
POND 40 QUT POND
POND 50 IN POND
POND 50 OUT POND
POND 60 IN POND
POND 60 OUT POND
POND 80 IN POND
POND 80 OUT POND
UD1 AREA
ubz2 AREA
uD3 AREA
S/N: B21cC0l6070CC
PondPack Ver. 8.0068

(*Node=Outfall;

Master Network Summary

MASTER NETWORK SUMMARY
SCS5 Unit Hydrograph Method

Return
Event

10

10

10

10

10

10

10

10

10

10

Blank=None

HYG Vol
ac-ft

5.953
6.647
6.647
7.50¢9
7509
14,090
14.090

1.394

i L=Lef

+Node=Diversion;)

t; R=Rt:

200
2.7150
2.7150
2. 7150
2.7150
2.7150
2.7000
2.7000
2.7000
1.5150

2.6850

Hansen & Associates Inc

Time:

2:12 PM

LR=Left

Page 1.03

&Rt)

Qpeak Max WSEL

(o

24,

24,

275

27.

49

49,

Date:

5 ft

.68
.68
23
23
20
20
+58
58
.03
A5

.11

4/9/2008

N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\07-129EXISTINGFG.PPW

Max
Pond Storage
ac-ft



Type.... Tc Calcs Page 2.34
Name.... ON 7

File.... N:\2007\07-129 Golden Eagle- The Sanctuary\Hydrology\PondPack\O?—lZQSWPPPPOND.PPW

== 5CS TR-55 Sheet Flow B e T

Tc = (.007 * ((n * LE}*+*0.8)) / ({PX®.B) (%%, 43)

Where: Tc = Time of concentration, hrs
n = Mannings n

Lf = Flow length, ft
P = 2yr, Z24hr Rain depth, inches
St = Slope, %
==== SCS TR-55 Shallow Concentrated Flow e e e T TS,

Unpaved surface:
V. = 16.1345 * (S5f*#(.5)

Paved surface:

V. = 20,3282 * (Sf*%0.5)
Te = (LEf / V) / (3600sec/hr)
Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, £t
S/N: B21C016070CC Hansen & Asscciates Inc

PondPack Ver. 8.,0068 Time: 8:10 AM Date: 5/13/2008



Appendix D
Drainage Basin Map
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