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Whipple Consulting Engineers, Inc.

21 S. Pines Road
Spokane Valley, WA 99206
Ph 509-893-2617 Fax 509-926-0227

TO: Mike Nilsson, P.E. _ |\

FROM: Todd R. Whipple, P. E. < > /| b

DATE: 09-15-2022 RONCTREIZ T |
;139JECT 22-TOM NAME: Crest View Estates Shrosi-pi 4/ (< l‘L’L .
REGARDING: Strom Drainage Report

This report has been prepared by Elliott Whipple under the direction of the undersigned professional engineer whose
seal and signature appears hereon:

INTRODUCTION:

The purpose of this drainage report is to identify drainage impacts resulting from the proposed
Crest View Estates Short Plat. This drainage report will describe the drainage infrastructure
improvements that are necessary to control and treat the stormwater runoff from the project site.
The results reported will demonstrate there is no negative impact to the adjacent properties with
the proposed development. The proposed project lies within the City of Spokane and will be
designed in accordance with the Spokane Regional Stormwater Manual (SRSM). Due to the
poor-draining onsite soil beneath the proposed swales we are proposing a 2.5-foot deep gravel
gallery beneath the entire proposed pond bottoms, and treatment methods will be based on
equation 6-1d; V=1815A, as outlined in the SRSM, and updated soil, and swale amendments per
the 2019 Eastern Washington Stormwater Management Manual (EWSMM).

The proposed storm report will act as an addendum to the May 24", 1996 Taylor Storm report
attached in the appendix.

Table 1 -Site Summary

Item No. | Description Volume @ 1.0 ft of depth
A Required treatment volume | 3,571 cf Generated by this Project
B Provided treatment volume | 4,920 cf Provided by this Project
C Extra area if Any (A-B) 1,349 sf/cf Excess

(.: The pond system will have an additional 1,349 cf of storage available)
Refer to Pre & Post basin Tables Appendix for Pre-Development and Post Development storm
drainage information.



NARRATIVE:

Project Description:
o Parcel #26241.0410 & 26241.0310
Property address: 8903 N ASH ST & 8904 N ASH ST
NE 1/4 of Section 24, T26 N.,, R 42 E., WM.
Lot size: 24,393 sf or 0.56+ ac
Bio-retention swales proposed with 12” treatment depth, & 2.5-foot gravel gallery beneath pond
See Geotech information below for surface soils
Existing site is vegetated with, field grass, and weeds.

Geotechnical Information:

Per Liberty Geotech Report 04-05-2022

The geologic map indicated that the geologic unit was the Priest Rapids Member of the Wanapum
Basalt, Columbia River Basalt Group (middle Miocene). In addition, the United States
Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS) Web Soil
Survey (NRCS, 2021) was reviewed. The soil survey indicates that the soil unit is the Urban
land-Seaboldt, warm, disturbed-Brincken, moist, disturbed complex consisting of ashy loam
JSrom the ground surface to a depth of 10 inches, loam from 10 inches to 16 inches, sandy loam
Jrom 16 inches to 23 inches, extremely gravelly sandy loam from 23 inches to 28 inches, and
bedrock from 28 inches to 38 inches. The soil survey describes the soil as loess mixed with
minor amounts of volcanic ash over glaciofluvial deposits over residuum from basalt.

Per Budinger & Associates Report 09-29-1995

Their recommendations are the following:

“We recommend that accumulated stormwater be discharged to / lowly percolating
retention swales utilizing permeability rates of the sodland topsoil or 0.5

in/hr,' whichever is slower. Excess stormwater in the southern portion of the

site may be discharged to the permeable sand and gravel through an

infiltration gallery at a permeability of ks30 fi/day {15 in/hr) .”

Pre-Development Basin information:
Refer to Pre & Post basin tables in Appendix for Pre-Development storm drainage information.

Post-Development Basin information:
Refer to Pre & Post basin tables in Appendix for Post-Development storm drainage information.

Critical Areas:

Based on the Critical Area Maps provided by Spokane County, (DNR Streams, Fish and
Wildlife, Wetlands, and Critical Aquifer Resource Area), there appears to be erodible soils on
site, No inventoried wetlands or federal flood zones are present within the project site.



Down-Gradient Analysis:

Tieton Avenue & Ash Street Avenue Analysis:

The stormwater generated from Ash Street and Tieton avenue will continue to flow to the
existing curb inlets. The existing curb inlets are not proposed to be removed or changed.

Methodology:

As required by the SRSM, and the EWLID the storm drainage facilities proposed for this site
have been sized to attenuate the 10- and 50-year storm events using the Rational Method as
outlined in Section 5.5 of the SRSM. Due to the small size of the onsite basins within this
analysis, the Rational Method has been used to calculate peak flows and volumes. The peak
flows and volumes for these storm events are shown in the calculations that are included within
the Appendix of this report.

Water Quality Treatment:

The proposed storm drainage pond has been designed to provide treatment volume based on
SWMMEW (Stormwater Management Manual for Eastern Washington) chapter 5.4.3, SSC-6
Soil Physical and Chemical Suitability for Treatment, and Equation 6-1d (V=1815A) of the
SRSM, and as outlined in Section 6.7.1. see the below description for bio-infiltration swale and
L.ID. swales

Bio-Retention Swale

For Bio-retention swale stormwater will be attenuated in the swale until it reaches a height of 12
inches. Once the stormwater exceeds a height of 12 inches, excess stormwater will spill into a
proposed catch basin that is interconnected to a subsurface gravel gallery where it will discharge
excess stormwater.

Results:
Refer to Table 1 and Pre & Post basin tables in Appendix for Post-Development storm drainage
information.

Operation Characteristics:

Bio Retentions swale:

Pond A & B:

The proposed pond A & B will receive stormwater generated from the existing Ash Street and
Tieton Avenue. This storm water sheet flows across the pavement to the curb and gutter where it
will then be collected by a curb inlet and discharged into the proposed pond A. This stormwater
will be treated in the proposed swale to a depth of 12 inches via 18 inches of treatment soil. Once
the stormwater exceeds a height of 12 inches, it will spill into an catch basin that is interconnected to
a gravel gallery that is 3.0” deep below the proposed Pond A & B treatment soil that will discharged
into the ground as required per the Spokane Regional Stormwater Manual and the Eastern
Washington Low Impact Development Guidance Manual




Perpetual Maintenance of Facilities:

There is an existing home owner association and the swales within the proposed tracts will be
provided by the HOA. The City of Spokane will not be liable for any maintenance or operation
of the facilities. A maintenance plan will be provided to the owner if requested.

Offsite Easements:

There are no offsite easements required for this property.

Regional Facilities:
There are no known regional facilities that lie within or are affected by the project site.

CONCLUSION:

As required by the City of Spokane and the Spokane Regional Stormwater Manual, the onsite
storm drainage facilities for this project will adequately collect, treat and discharge stormwater
runoff generated by the site during the 50-year storm event. Also, the storm drainage facilities
will contain and discharge the 50-year storm under non frozen conditions. Therefore, this project
will have no adverse impact to adjacent and/or downstream properties.



APPENDIX



PRE & POST BASIN TABLES



PRE-DEVELOPMENT BASIN INFORMATION:

As shown on the Pre-Developed Basin Map table 1 located in the Appendix, the site gradually
slopes to the south at approximately 2% to 5%. The stormwater flows to the ponds adjacent to
the intersection of Ash street and Tieton Avenue to an existing drywell in the low spot of the
street. The undeveloped remainder of the site is pervious areas with grass and trees. From the
existing ground contours, it appears that the excess stormwater is absorb into the soil generated
in the pre-developed condition.

Per the original report they accounted for 41-acres of undeveloped grass field runoff to the
existing crest view estates subdivision. Since then development has occurred in the 5-mile area
and basin 1 has been developed into an existing subdivision, and basin 2 has also had portion of
it developed. Leaving a 2.5-acres of undeveloped grass field that is being discharge to Crest
view estates, and conveyed along the easter property line in a ditch to a ponds A and B per WCE
proposed short plat located along Ash Street and Tieton. The below table reflect this reduction
in runoff compared to the Taylor report.

Table 1A — Pre-Development Project Site Basin Summary

Pre-Basin | Ponds | Total Basin | Impervious Area | Pervious Area | PGIS Area
_| Area (sf) (sf) 1 (sf) ’
, | Na 312811 233011 79800
Total - 312,811 233,011 79,800

POST-DEVELOPMENT BASIN INFORMATION:

The Post-Development basins remains as one (1) basins please see Table 2,3 and 4 located in the
appendix for addition storm drainage information.

The Post-Development basins are defined by designed finish grades and storm drain facilities. A copy of
the basin map and calculations are included in the appendix with a summary provided in the following
table.

Per the original report they accounted for 41-acres of undeveloped grass field runoff to the
existing crest view estates subdivision. Since then development has occurred in the 5-mile area
and basin 1 has been developed into an existing subdivision, and basin 2 has also had portion of
it developed. Leaving a 2.5-acres of undeveloped grass field that is being discharge to Crest
view estates, and conveyed along the easter property line in a ditch to a ponds A and B per WCE
proposed short plat located along Ash Street and Tieton. The below table reflect this reduction
in runoff compared to the Taylor report.

Table 2 — Post-Development Project Site Basin Summary V=1133A

Post
Basin’s Onsite / Pond Total Basin | Impervious Pervious | PGIS
Offsite Area (sf) Area (sf) Area (sf) | Area (sf)
1 onsite A&B 312,811 85,700 227,111 85,700
Total N/A A&B 312,811 85,700 227,111 85,700




Table 3 — Post-Development Project Site Pond Summary

(Method 1133A (ac))
Treatment Area/Volume

Onsite
Basins / Ponds

Offsite (square feet/cubic feet)

Required Provided
Treatment | Treatment | Pond | Treatment | Pond
area vol. area vol. vol.

Basin 1 onsite A &B 7,142 3,571 4,360 4,920 10,926
Total = A&B 7,142 3,571 4,360 4,920 10,926

Refer to basin calculations in Appendix for areas and peak flows for all basins.

Results:

As shown in Table 3 within this report we have provided the required treatment volume for the
improvements proposed for the development. Table 4 below shows the onsite pond/swale
storage summary for the 50-year storm events as well as the peak pond/swale depth.

Table 4 — Project Site Pond/Swale Storage Summary
50-YR Storm
Required | Provided
Vol. (cf) Vol. (cf)

Onsite /
Basin Offsite
1 onsite 13,592 14,021 *

NOTE: Pond Bottom Infiltration was not accounted for within the Bowstring Calculations

See pond bottoms volume worksheet, volumes are not conic.

* Per the Budinger & Associates Geotech report 1996 their recommend infiltration rates
was 0.5 inch per hour. This was converted to cfs/sfto equal 1.16 x 10 ~-5 cfs/sf. The
proposed pond will have a 3-foot gravel gallery beneath them with an infiltration rate of
0.025 cfs/sf for each pond totaling 0.05cfs/sf which was used in the bowstring to
calculate storage volume.
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BASIN SUMMARY SHEET
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POND VOLUME WORKSHEET
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50 — YEAR STORM EVENT BOWSTRING
CALCULATIONS
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1.0 EXECUTIVE SUMMARY

The following geotechnical engineering report has been prepared for Crestview Estates 1st
Addition in Ash Street, Spokane County, Washington. The following items have been identified
at the project site and proposed construction that should be carefully considered during design
and construction:

e Standing water was observed within the existing drywells located at the site. This may be
due to fluctuations of groundwater and perching between the topsoil or undocumented
fill, and bedrock at the site.

e Swales consisting of single or double-depth drywells were not feasible across the site
due to the limiting layer of shallow bedrock. Drainage retention swales are
recommended to treat and retain the stormwater.

e The area appears to be a stormwater disposal facility. Drain rock, filter fabric and
drywells were observed in the area.

e Undocumented fill was observed in both test pits to a depth of 1 ¥~ to 2-feet below the
ground surface. Undocumented fill may be reused as Embankment Fill provided it meets
the requirements of Table 4.1.2.A of this report.

Liberty Geotech should be involved in the design development and earthwork construction to
help ensure that the report recommendations are incorporated into the design and construction.
Liberty Geotech is available to discuss these items further in-person or via a conference call.

2.0 PROPOSED CONSTRUCTION

The proposed construction consists of a stormwater drainage facility. Stormwater disposal will
consist of swales and typical single or double-depth drywells position within the swale areas.
The recommendations included in this report are based on a plat map prepared by Taylor
Engineering, Inc. dated October 10, 2003.

3.0 GEOTECHNICAL EXPLORATION

Subsurface exploration was performed by excavating two test pits with a SANY SY26U
mini-excavator. Subsurface exploration was performed at the project site on December 2, 2021.
The test pits were excavated through the topsoil, undocumented fill, and bedrock and
terminated on the rock surface. The contractor or client is recommended to notify Liberty
Geotech if the soil conditions are different from those described in the following sections.

Throughout this report, test pits are abbreviated TP and are hyphenated with a numbering
system that corresponds to Appendix A: Exploration Site Plan and Appendix B: Subsurface
Exploration Results. The test pits depicted in Appendix A were located using the accuracy of a
cell phone location system. The locations were not surveyed and the accuracy is expected to be



-

Job No. 21425
[ _.,1 April 5, 2022
within 10-feet of the depicted location. Also, the elevation of each test pit was estimated using
Google Earth™ mapping service with the GWS84 EGM96 geoid.

3.1 Geology, Topography, and Current Site Use

The Geologic map of the Spokane Northwest 7.5-minute quadrangle, Spokane County,
Washington (Derkey, 2004) was reviewed to determine the geologic deposit at the site. The
geologic map indicated that the geologic unit was the Priest Rapids Member of the Wanapum
Basalt, Columbia River Basalt Group (middle Miocene). In addition, the United States
Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS) Web Soil
Survey (NRCS, 2021) was reviewed. The soil survey indicates that the soil unit is the Urban
land-Seaboldt, warm, disturbed-Brincken, moist, disturbed complex consisting of ashy loam
from the ground surface to a depth of 10 inches, loam from 10 inches to 16 inches, sandy loam
from 16 inches to 23 inches, extremely gravelly sandy loam from 23 inches to 28 inches, and
bedrock from 28 inches to 38 inches. The soil survey describes the soil as loess mixed with
minor amounts of volcanic ash over glaciofluvial deposits over residuum from basalt.

The two lots have existing drainage swales and both with a single-depth drywell. According to
the historical aerial images, the earthwork construction for the residential development within
the site’s vicinity was between 2003 to 2006. The existing swales and drywells appeared to be
placed within the site during that time. In addition, based on the topography obtained from
Google Earth™, the site is relatively level with approximately five to seven feet of relief across
the site.

3.2 Summary of Soil and Rock Encountered During Exploration

The soil encountered during the exploration is generally consistent with the geologic research.
However, both test pits observed undocumented fill to depths of 2 72- to 3-feet below the ground
surface. The test pits encountered one foot of topsoil overlying a separation fabric overlying
drain rock with a separation fabric overlying bedrock.

3.3 Estimated Groundwater and Bedrock Elevations

Groundwater was not observed in both test pits. However, there was standing water at the
drywells during the exploration. This may be due to fluctuations of groundwater and perching
between the topsoil and bedrock at the site.

According to the well logs in the vicinity of the site (Ecology), the static water level is
approximately 37-feet below the ground surface. Seasonal and annual fluctuations in
groundwater levels should be anticipated.

Both test pits met refusal due to basalt bedrock to depths ranging from three to four feet below
the ground surface. In TP-2, residual bedrock was observed 2 V5-feet below the ground surface.
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4.0 GEOTECHNICAL RECOMMENDATIONS

4.1 Earthwork

The following recommendations should be considered by the general contractors and earthwork
subcontractors prior to providing a cost estimate for the earthwork on the project.

4.1.1 Subgrade Preparation

Clear and grub all vegetation, strip all topsoil. Topsoil and undocumented fill removal are
estimated to be one to three feet across the site.

Liberty Geotech should be contacted once the subgrade areas have been exposed to review
the subgrade conditions.

4.1.2 Earthwork Soil Products, Compaction, and Testing Frequency

Different soil products should be used for different applications. The following table presents
recommendations for anticipated earthwork construction:

Table 4.1.2.A - Soil product selection.

Soil Product Project Use il Description
Embankment Fill e Utility trench backfill  Soil classified as:
e GP-GM or GW-GM
e GM
e SP-SM or SW-SM
e SM
e ML

Soil should have less than 6% organic
deleterious material, and all material
larger than 3-inches in diameter.

The following table provides compaction recommendations specific to ASTM D1557 Laboratory
Compaction Characteristics of Soil Using Modified Effort. All fill products should be compacted
in lifts of soil not exceeding 12 inches measured prior to compaction.

Table 4.1.2.B - Compaction recommendation.

Project Use Recommended Compaction
e Exterior wall backfill. 92 percent of the maximum dry
e Ultility trench backfills. density of Modified Proctor.
e Non-structural fill areas. 80 to 85 percent of the maximum
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e \egetated areas. dry density of Modified Proctor.

If more than 30 percent of native or imported Structural Fill material is retained on the %" sieve,
ASTM D1557 Laboratory Compaction Characteristics of Soil Using Modified Effort is not
recommended to be used. In this case, a soil-specific method specification can be developed. A
nuclear density gauge can be used during earthwork operations to establish a moisture and
compaction method that provides an acceptable maximum dry density. Method specification
earthwork operations are recommended to have full-time soil testing to ensure adequate
compaction.

The soil products are recommended to have passing compaction testing results at the following
frequency to ensure the soil is uniformly meeting compaction requirements. Failing test results
should be retested after additional compactive effort and, if necessary, water is added. At least
90% of the compaction testing results must achieve the required maximum dry density.

Table 4.1.2.C - Testing Frequency.

Project Use Testing Frequency
e Ultility trenches for every two vertical feet of trench 100 lineal feet and a minimum
backfill. of 2 tests.

The jurisdictional requirements should be conformed to if there is a conflict with the
requirements of Table 5.1.2.C. Excavations deeper than four feet must have adequate trenching
protection or be sloped back in accordance with state and federal requirements in order to be
compaction tested.

4.2 Drainage and Stormwater Infiltration Recommendations

Drainage retention swales may be utilized to treat and retain stormwater. The following
recommendations should be used by the civil engineer to retention swales:

e The depth to a restrictive layer is at least three feet below the ground surface based on
the shallow bedrock encountered at the site during the exploration.

e Swales should be located 10-feet from the edge of buildings and concrete hardscapes to
minimize the effects of retention.

5.0 DESIGN REVIEW AND CONSTRUCTION OBSERVATIONS

5.1 Geotechnical Consultant versus Geotechnical Inspector

In order to retain Liberty Geotech as the geotechnical engineer of record, the client must contact
Liberty Geotech or require their contractor to contact Liberty Geotech to perform the
observations and notifications that are recommended within this report. Liberty Geotech is not
the engineer of record and has no liability for the construction or design based on this report if
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observations and material testing are not performed and meet the recommendations contained
within this report. In addition, Liberty Geotech’s liability is limited to the authorized proposal
dated November 24, 2021.

5.2 Revisions and Transfer of Geotechnical Recommendations

Liberty Geotech should be notified to update recommendations if the proposed development
changes or subsurface soil or groundwater conditions vary from those described in this report.
This report cannot be relied upon by property owners adjacent to this property without
confirmation of their specific site soil conditions. Also, the report recommendations cannot be
transferred to other business entities or subsequent property owners without written
authorization. No warranty or certification of construction is provided with this report. Liberty
Geotech should review the final construction drawings to confirm the incorporation of the
recommendations of this report.

7.0 REFERENCES
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Exploration Site Plan




NOILVO01 Lid 1831

REGER]

HO31039
ALd3a1n

NOLONIHSYM ‘ALNNOO INVIOS
3INN3AY NOL3IL ANV 13341S HSY
NOLLIQAV 1S} S3LV.LST MIAIALSTAD
NVd 31IS NOILVHO01dX3

s




APPENDIX B

Subsurface Exploration Logs




UNIFIED SOIL CLASSIFICATION SYSTEM

GRAPHIC USCS GROUP
MAJOR DIVISIONS SYMBOL | symBoL | SOIL DECRIPTION
GW WELL-GRADED GRAVEL
CLEAN GRAVEL
GP POORLY-GRADED GRAVEL
GRAVEL
GM SILTY GRAVEL
SILTY GRAVEL WITH SAND
GRAVEL WITH FINES
Ge CLAYEY GRAVEL
COURSE CLAYEY GRAVEL WITH SAND
GRAINED
SOIL S WELL-GRADED SAND
CLEAN SAND
SP POORLY-GRADED SAND
SAND
SM SILTY SAND
SAND WITH FINES
sc CLAYEY SAND
ML INELASTIC SILT
SILT AND CLAY
LIQUID LIMIT cL LEAN CLAY
LESS THAN 50% I
HiHEN oL ORGANIC SILT
FINE MH ELASTIC SILT
GRAINED
SOIL
// /// CH FAT CLAY
SILT AND CLAY So 4
LIQUID LIMIT 70/ OH ORGANIC CLAY
GREATER THAN 50% i //,
D PT PEAT
ABBREVATIONS

BGS - BELOW EXISTING GROUND SURFACE
N.E. - NOT ENCOUNTERED
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c|EF = |92 = ~ <~
USCS DESCRIPTION <Flek| 3 |SE|SE 0 Ak 20 ES R ADDITIONAL
= |a=| T ¢ |o=z EOGDEQJ%%VDV NOTES
= (%) o w z o)
i = = o s ko |9
TOPSOIL - Well-Graded Sand with Silt (SW-SM) AEOR 1-foot treatment soil
Medium Dense, Brown, Moist 2385 2 i .‘._; overlying geo fabric
UNDOCUMENTED FILL - Well-Graded Gravel RS g::::z::g gg:‘oﬁck
(GW) Medium Dense, Black, Moist _' e g .
o
3 58,

Test pit terminated at 3-feet bgs due to bedrock.

Client: Whipple Consulting Engineers, Inc.

Test Pit Number: 1

Project: Crestview Estates 1st Addition

Project Number: 21425

Equipment: SANY SY26U

Date Excavated: 12/2/2021

Depth to Groundwater: NE

Logged By: T™MC

Sheet: 1 of 2
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USCS DESCRIPTION SE|EE| 2 |Cz X |3 gk asFEEQes ADDITIONAL
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TOPSOIL - Well-Graded Sand with Silt (SW-SM) S{ﬁ.ﬁ ¥ 1-foot treatment soil
Medium Dense, Brown, Moist 2385 %! overlying geo fabric
UNDOCUMENTED FILL - Poorly-Graded Gravel 2 e o
(GP) Medium Dense, Black, Moist i i overlying bedrock.
Drain rock.
BEDROCK - Well-Graded Gravel (GW) Very
Dense, Black, Dry B
Test pit terminated at 4-feet bgs due to bedrock.
Client: Whipple Consulting Engineers, Inc. | Test Pit Number: 2 =R
Project: Crestview Estates 1st Addition Project Number: 21425 1
Equipment: SANY SY26U Date Excavated: 12/2/2021
Depth to Groundwater: NE Logged By: TMC Sheet: 2 of 2
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PHOTO 5: TP-1 STANDING WATER WITHIN DRYWELL

PHOTO 7: TP-2 EXCAVATED SOILS AND BOULDERS PHOTO 8: GEOFABRIC WITHIN TP-2
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DEDICATION:

KNOW ALL MEN BY THESE PRESENTS, THAT TFH CCRPORATION INC., A WASHINGTON CORPOHATION, GREER CONSTRUCTION,
INC., A WASHINGTON CORPORATION, AND MOUNTAIN CREST INC,, A WASHINGTON CORPOR. ATION; HAVE CAUSED TO EE PLATTED
INTO LOTS, BLOCKS AND STREETS "THE UNPLATTED LAND SHOWN HEREIN T0 BE KNOWN AS CRESTVIEW ESTATES FIRST
ADDITION 1N SPOKANE COUNTY, THE STATE OF WASHINGTON; SAID LAND BEING IN THE CITY OF SPOKANE, N.E. 1/4 OF
SECTION 24, T.26N., R.42E., WM., BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS:

THAT PORTION OF THE EAST HALF OF THE NORTHEAST QUARTER OF SAID SECTION 24, T.26N., R.42E., W.M. SPOKANE COUNTY,
WASHINGTOR, DESCRIBED AS FOLLOWS:

BEGINHING AT A POINT 586.50 FEET WEST OF THE SOUTHEAST CORNER OF THE NORTHEAST QUARTER OF THE NORTHEAST
QUARTER OF SAID SECTION 24; THENCE SOUTH AND PARALLEL WATH THE EAST LINE OF SAID NORTHEAST QUAR

FEET; THENCE WEST 293.50 FEET; THENCE NORTH AND PARALLEL WITH THE EAST LINE OF' SA!O HORTHEAST OUARTER 742 50
FEET; THENCE EAST 293.50 FEET THENCE SOUTH 82.50 FEET TO THE POINT OF BEGINNINS

SITUATE IN THE COUNTY OF SPOKANE, STATE OF WASHINGTON,
AREA = 4.97 ACRES
THE OWNER ADOPTS THE PLAN OF LOTS AND BLOCKS SHOWN HEREON.

'{HIS SUBDIVISION HAS BEEN MADE WITH THE FREE CONSENT AND iN ACCORDANCE WITH THE DESIRES OF THE OWNERS OF
SIGNATORIES HEREOF HEREBY CERTIFY THAT THEY ARE THE OWNERS OF AND THE ONLY PARTIES
INTEREST IN_THE LANDS 0 DIWDED AND THAT THE PROPERTY SHOWN HEREON IS NOT ENCUMBERED BY ANY
DCLINQ\JENT TAXES OR_ASSESSMEN IWNERS ADOPT THE PLAN OF LOTS, BLOCKS, AND STREETS SHOWN HERECN, AND
HEREBY DEDICATE TO THE CITY OF SPQ'KANE FOR PUBLIC USE FOREVER THE STREETS, AS SHOWN HEREON. THE OWNERS
WAIVE ALL CLAIMS AGAINST ANY GOVERNMENTAL AGENCY FOR DAMAGES WHICH MAY BE OCCASIONED TO THE ADJACENT LAND
8Y THE £STABLISHED CONSTRUCTION, DRAINAGE, AND MAINTENANCE OF SAID STREETS.

THIS PLAT SHALL BE SERVED BY THE CITY SANITARY SEWER AND WATER SYSTEM ONLY. INDIVIDUAL ON—SITE SEWAGE
SYSTEMS ANO PRIVATE WELLS AND WATER SYSTEMS ARE PROHIBITED., THE CITY WATER SYSTEM APPROVED BY COUNTY AND
STATE HEALTH OFFICIALS AND THE CITY WATER DEPARTMENT WLl BE INSTALLED WITHIN THIS PLAT. THE PLATIOR WL
PROVIDE FOR INDIVIDUAL DOMESTIC WATER SERVICE AS WELL AS FIRE HYDRANTS FOR FIRE PROTECTION TO EACH LOT PRIOR
TO SALE. NO LOT MAY BE SOLD OR OTHERWISE TRANSFERRED UNLESS IT IS SERVED BY PUBLIC SEWER, PUBLIC WATER,
PUBLIC STREET, FIRE HYDRANTS, AND A STORM DRAINAGE SYSTEM APPROVED BY THE CHY OF SPOKANE. STREET
IMPROVEMENTS  (INCLUDING CURBS, PAVING, AND SIDEWALKS ON ALL PUBLIC STREETS) AND SEWER [MPROVEMENTS SHAUL BE
COMPLETED IN EACH PUBLIC STREET FOR THE ENTIRE LENGTH QF A BLOCK OR SO MUCH OF A BLOCK LENGTH AS IS MITHIN
THE _SUBDIVISION, WITHIN THREE (3) YEARS AFTER THE DATE THAT BUILDING PERMITS ARE ISSUED FOR NOT LESS THAN 60%
OF THE COMBINED FRONTAGE ON BOTH SIDES OF SAID BLOCK. [N THE EVENT THAT SAID IMPROVEMENTS HAVE KROT BEEMN
COMPLETED WITHIN SAID THREE (3) YEARS, THE SUBDIVIDERS AND PERSONS WITH ANY INTEREST N THE PROPERTY IN SAID
B8LOCK WILL NOT PROTEST A "LOCAL IMPROVEMENT DISTRICT® FOR SAID IMPROVEMENTS AS MAY BE INIMATED BY RESOLUTION
OF THE CITY COUNCIL. STRONG ROAD IS TO BE IMPROVED PRIOR TO THE SALE OF ANY LOT, UNK AND LATERAL STORM
SEWERS ARE REQUIRED IN CITY PLATTED PROPERTY AS THE SAME IS DEVELOPED. AS CONSIDERATION FOR THE ACCEPTANCE
OF THIS PLAT BY THE CITY OF SPOKANE, THE OWNERS OF ALL NON-PUBLIC PROPERTY HEREIN PLAT\'ED INTQ LOTS AND
BLOCKS AGREE NOT TO PROTEST UNDER 35.43.180 R.C.W., THE CONSTRUCTIOH OF OR LEGAL ASSESSMENT FOR. Y SEWER
IC P

CONSIDERED A COVENANT TO RUN W|TH THE
LAND AND SHALL BY REFERENCE BE CARRIED AS A PROVISION 1M EACH AND EVERY DEED DRAWN TO TRAWSFER OWNERSHIP
OF ANY AND ALL PROPERTY DEUNEATED WTHIN THI AT, THE PROPERTIES IN THE PLAT SHALL BE SUBJECT TO PRIVATE
COVENANTS AND RESTRICTIONS AS RECORDED M SEPARATE DOCUMENTS.

ALL DWELUINGS SHALL BE SET BACK NOT LESS THAN THE MINIMUM FRONT AND REAR YARD OR FLANKING STREET SIDE YARD
REQUIREMENTS AS SHOWN HEREIN. A TEN (10) FOOT WIDE UTILITY EASEMENT (INCLUDING CABLE TV, WASHINGTON WATER
POWER, AND US WEST COMMUNICATIONS) IS HEREBY GRANTED TQ THE CITY ALONG FRONT LOT LINES AND ALONG ALL LOT
BOUNDARIES ADJACENT TO STREETS. OTHER EASEMENTS OF RECORD ARE SHOWN ON THE FACE OF THIS PLAT,

ALL STORM WATER AND SURFACE DRAINAGE GENERATED ON—SITE MUST BE DISPOSED OF CH-SITE IN ACCORDANCE WITH SMC
1.09A "STORM WATER FACILITIES” AND AS PER THE PROJECT ENGINEER'S RECOMMENDATIONS, BASED ON THE DRAINAGE PLANS
ACCEPTED FOR THIS FINAL PLAT. NO BUILDING PERMIT SHALL BE ISSUED FOR ANY LOT IN THIS PLAT UNTIL EVIDENCE
SATISFACTORY TO THE CITY ENGINEER HAS BEEN PROVIDED SHOWING THAT THE RECOMMENDATIONS OF SMC 11.09A "STORM
WATER FACILITIES" AND THE PROJECT ENGINEER'S RECOMMENDATIONS, BASED ON THE DRAINAGE PLANS ACCEPTED FOR THIS
FINAL PLAT, HAVE BEEN COMPLIED WTH. THIS PLAT IS NOT IN AN IRRIGATION DISTRICT. TRACTS A AND B, AS PLATIED AND
SHOWN HEREON, WHICH ARE FOR THE PURPQSE OF INSTALLING, OPERATING, AND MAINTAINING DRAINAGE SWALES AND
DRAIMAGE FACIUTIES TO DISPOSE OF RUNOFF, SHALL BE DESIGNATED AS UNBUILDABLE, AND ARE HEREBY GRANTED TO

PUBLIC. THESE TRACTS, INCLUDING ALL DRAINAGE SWALES AND DRAINAGE FACILITIES, WILL BE OPERATED AND MAINTAINED BY
THE CRESTVIEW ESTATES HOMEOWNER'S ASSOCIATH CITY OF SPOKANE WILL OPERATE AND MAINTAIN ALL STORM
WATER LINES AND STRUCTURES LGCATED N PUBL!C RIGHT—-OF—WAY EXCEPT FOR ANY LINES CONNECTING FROM STORM WATER
STRUCTURES IN PUBLIC STREETS TO DRAINAGE TRACTS. THESE LINES WILL BE MAINTAINED BY THE CRESTVIEW ESTATES
HOMEOWNER'S ASSOCIATION, THE CITY OF SPOKANE 1S HEREBY GRANTED THE RIGHT OF INGRESS AND EGRESS TO ALL
DRAINAGE EASEMENTS AOVACENT TO THE PUBLIC RIGHT-OF~WAY, THE PROPERTY OWNER SHALL MAINTAIN THE DRAINAGE
SWALE (N PUBLIC RIGHT—OF—WAY, ADJACENT TO THE PROPERTY OWNER'S PROPERTY, WITH A PERMANENT LIVE COVER OF
LAWN TURF, WITH OPTIONAL SHRUBBERY AND/OR TREES, WHICH DO NOT OBSTRUCT THE FLOW AND PERCOLATION OF STORM
DRAINAGE WATER N THE DRAINAGE SWALE AS INDICATED BY THE APPROVED PLANS. THE PROPERTY OWNER OR Hi
REPRESENTATIVE SHALL INFORM EACH SUCCEEDING PURCHASER OF ALL DRAINAGE EASEMENTS ON THE PROPERTY AND HIS
RESPONSIBILITY FOR MAINTAINING DRAINAGE FACIIRES WITHIN SAID EASEMENYS. THE LAND IN THIS PLAT IS NOT iN A
DESIGNATED DRAINAGE CHANNEL OR DESIGNATED FLOOD PLAN ARD HAS NO PONDING AREAS EXCEPT "208' PONDS AND
SWALES AND EXCEPT AS NOTED ABOVE,

THE FUTURE EXTENSION OF ASH STREET WILL REQUIRE THAT THE PLATTOR(S) OF THE DEVELOPMENT REQUIRING SAID
EXTENSION MUST REMOVE THE TEMPORARY CUL~DE-SAC AND REPLACE IT WITH CITY STANDARD CURB/GUTTER, SIDEWALK,
AND PLANTING STRIPS/SWALES AT SAID PLATTOR(S) EXPENSE.

A TEMPORARY CUL-DE~SAC EASEMENT OVER A PORTION OF LOTS 8 AND §, BLOCK 1, AND LOTS 8 ARD 9, BLOCK 2,

SHOWN HEREON, IS HEREEY GRANTED TO THE CITY OF SPOKANE UNTIL SUCH TIME AS THE PUBLIC STREET RICHT—OF—WAY 13
EXTENDED. ORARY CUL-DE~SAC EASEMENT IS FOR THE USE OF THE PUBLIC AND MAY BE USED BY THE PUBLIC iN
THE SAME MANNER AS PUBLIC RIGHT~OF—WAYS AND THE SAME RESTRICTIONS AND UABILITIES SHALL APPLY TO SAID
EASEMENT AS IF IT IS A PUBLIC RIGHT--OF-WAY.

A DEED RESTRICTION SHALL BE PLACED ON LOTS 8 AND 9, BLOCK 1, AND LOTS 8 AND 9, BLOCK 2, AFFECTED BY
EUMINATION OF TEMPORARY CUL-DE—SAC, |T SHOULD STAYE THAT AFFECTED PROPERTY OWNER(S) WLl BE RESPONSIBLE
FOR ALL COSTS ASSOCIATED WITH RECONSTRUCTION OF PRIVATE IMPROVEMENTS IMPACTED BY REMOVAL OF THE TEMPORARY
CUL~DE~SAC AND CONSTRUCTON OF THE REQUIRED STREET IMPROVEMENTS.

A TRANSPORTATION MITIGATION FEE OF $1,430.00 SHALL BE CHARGED FOR EACH DWELLING UNIT. THE FEE SHALL BE
COLLECTED AT THE TIME OF APPLICATION FOR A BUILDING PERMIT.

BLOCKS A, B AND C AS SHOWN HERECN, ARE HEREBY DEDICATED N FEE TO THE CITY OF SPOKANE,
ALL PARKING AREAS AND DRIVES, INCLUDING PRIVATE PARKING AREAS AND ORIVES, SHALL BE HARD SURFACED.

STORM DRAINAGE REQUIREMEMTS. ALL STORM WATER AND SURFACE DRAINAGE MUST 8E DISPOSED OF ON SITE N
ACCORDANCE WITH THE CITY OF SPOKANE'S "208™

SLOPE EASEMENTS, AS NEGESSARY, ARE HEREBY GRANTED ALONG ALL PUBLIC RIGHT OF WAYS,

AL IMPRO\EMENTS, INCLUDING REQUIRED STREET AND TRAFFIC CONTROL SIGNS WITHIN THE PLAT, SHALL BE PAID FOR BY
THE PLATT

THE PLATTOR ACREES TO INSTALL FIRE HYDRANTS WHICH COMPLY WiTH THE CITY FIRE DEPARTMENT STANDARDS ANO
SPECIFICATIONS.

ALL IMPROVEMENTS, INCLUDING STREET IMPROVEMENTS, SHALL BE INSTALLED TO SERVE EACH RESIDENCE FOR WHICH THE
CERTIFICATE OF OCCUPANCY IS SOUGHT IN ACCORDANCE WATH THE PLANS APPROVED BY THE CITY OF SPOKANE.

THE TEN (10) FOOT DRAINAGE EASEMENT AT THE REAR CF EACH LOT FOR OFF—SITE DRAINAGE SHALL BE MAINTAINED BY THE
PROPERTY OWNER AND MYUST RETA!N 1TS SHAPE TO ALLOW THE COLLECTION AND TRANSPORT OF STORMWATER AROUND THI

PLAT, FENCES OR ANY STRUCTURE WHICH WOULD INTERFERE WITH THE FLOW OF STORMWATER WILL NOT BE ALLOWED ACROSS
THIS EASEMENT. THE GRASS SURFACi OF ALL DRAINAGE EASEMENT AREAS SHALL BE MAINTAINED BY THE PROPERTY OWNER.

A RUNCFF EVALUATION MUST BE PERFORMED ON EACH LOT TO DETERMINE THE SUITABILITY OF ANY ABOVE OR BELOW GRADE
LEVEL STRUCTURES PROPOSED FOR EACH LOT, THIS EVALUATION MUST BE PERFORMED BY A CIVIL AND/OR GEOTECHNICAL
ENGlNEER UCENSED N THE STATE OF WASHINGTON. T MUST lNCLUDE AN INDIVIDUAL LOT DRAINAGE PLAN AN AN ANALYSIS

AS T RAINAGE WiLL BE HANDLED ANWD DISPOSED OF ONSTRUCTH EA THIS
EVALUAT\O” MUST BE SUBMITTED TO THE CITY BUILDIRG AND ENGlNEERING SERVICES DEPARTMENTS AT T'HE TNE OF
APPLICATION FOR A BUILDING PERMIT AND REVIEW AND CONCURRENCE MUST 9E GIVEN PRIOR TG THE ISSUANCE OF A
BUILDING PERMIT,

ALL IMPROVEMENTS REQUIRED TO BE CONSTRUCTED OR COMPLETED AS A CONDITION OF THE APPROVAL OF THE PRELIMINARY
PLPA;' \%?A&ng COMPLETED 8Y THE DEVELOPER PRIOR TO THE OCCUPANCY OF ANY STRUCTURES SERVED BY SAID
IMPROVEM! .

THE USE OF INDIVIDUAL ON—SITE SANITARY WASTE DISPOSAL SYSTEMS AND PRIVATE WELLS IS PROHIBITED.

FINAL PLAT

CRESTVIEW ESTATES 1ST ADDITION

BEING AN UNPLATTED PORTION OF THE EAST 1/2 , N.E. 1/4 OF SEC. 24, T26N., R.42E,, WM.
CITY OF SPOKANE, SPOKANE COUNTY, WASHINGTON

IN WITNESS WHEREOF, THE FOLLOWING OWNER HAS HEREUNTO SET HIS HAND
THIS Li%# DAY OF Vewnbdy | 2002

TFH CORP

BY

ACKNOWLEDGMENT

STATE OF WASHINGTON ] 58,
COUNTY OF SPOKANE g g . i

on s L% oay o _Novewmber . 2003 BEFORE ME, THE UNDERSIGNED
A NOTARY PUBLIC (N AND FOR THE STATE OF WASHINGTON, DULY COMMISSIONED
AND SWORN, PERSONALLY APPEARED ROBERT J. FRISCH TO ME KNOWN TO BE

THE PRESIDENT OF TFH CORPORATION INC, THE CORPORATION THAT EXECUTED THE
FOREGOING INSTRUMENT, AND ACKNOWLEDGED THE SAID INSTRUMENT TO BE THE
FREE AND VOLUNTARY ACT AND DEED OF SAID CORPORATION, FOR THE USES AND
PURPOSES THEREIN MENTIONED, AND TO OATH STATED THAT THEY ARE AUTHORIZED
TO EXECUTE THE SAID INSTRUMENT.

\\\\“‘&‘ mf‘,‘s’%
WTNESS MY HAND AND OFFICIAL SEAL HERETO AFFIXED THE DAY ‘g}»‘\““v&i‘
AND YEAR FIRST ABOVE WRITTEN.

NOTARY PUBLIC IN AND FOR THE STATE OF?WASHINGTON.

RESIDING AT SPOKANE

MY COMMISSION EXPIRES ,8;[25./2!;

IN WITNESS WHEREOF, THE FOLLOWING OV'NERQE‘AS HEREUNTO SEY HIS HAND
(i bt .. 20

s /% DAY oF Now

MOUNTAIN CREST INC.

B8Y 3
DONALD V. MATTSON

ACKNOWLEDGMENT

STATE OF WASHINGTON )
COUNTY OF SPOKANE ; -

on s {1 pav oF Noveraber . 2003 BEFORE ME, THE UNDERSIGNED,
A NOTARY PUBLIC IN AND FOR THE STATE OF WASHINGTON, DULY COMMISSIONED
AND SWORN, PERSONALLY APPEARED DONALD V. MATTSON TO ME KNOWN TO BE
THE VICE PRESIDENT OF MOUNTAIN CREST INC, THE CORPORATION THAT EXECUTED
THE FOREGOING INSTRUMENT, AND ACKNOWLEDGED THE SAID INSTRUMENT 7O BE THE
FREE AND VOLUNTARY ACT AND DEED OF SAID CORPORATION, FOR THE USES AND
PURPOSES THEREIN MENTIONED, AND TO OATH STATED THAT THEY ARE AUTHORIZED
TO EXECUTE THE SAID INSTRUMENT.

VITNESS MY HAND AND OFFICIAL SEAL HERETO AFFIXED THE DAY
AND YEAR FIRST ABOVE WRITTEN. Wik,
S ALYy,

NOTARY PUBUC IN AND FOR THE STATE OF ﬁSHINGTON.

RESIDING AT SPOKANE

MY COMMISSION EXPIRES ﬁ/z.fmd %;')"'Ilof;mu\%&‘\\\\

IN WITNESS WHERECF, THE FOLLOWING OWNER HAS HEREUNTO SET HIS HAND
THiS LLFY DAY OF _Nov&nabae 2003

GREER CON C:

ay
DEAN GREER

ACKNOWLEDGMENT

STATE OF WASHINGTON ) s
COUNTY OF SPOKANE g S

on IS I pa oF bee. 2003 BEFORE ME, THE UNDERSIGNED,
A NOTARY PUBLIC IN AND FOR THE STATE OF WASHINGTON, DULY COMMISSIONED
AND_SWORN, PERSONALLY APPEARED DEAN GREER TO ME KNOWN TO BE THE
PRESDENT OF GREER GONSTRUCTION ING, THE CORPORATION THAT EXECUTED THE
FOREGOING INSTRUMENT, AND ACKNOVWLEDGED THE SAID INSTRUMENT TO BE THE
FREE AND VOLUNTARY ACT AND DEED OF SAID CORPORATION, FOR THE USES AND
PURPOSES THEREIN MENTIONED, AND TO OATH STATED THAT THEY ARE AUTHORIZED
70 EXECUTE THE SAID INSTRUMENT,

WITNESS MY HAND AND OFFICIAL SEAL HERETO AFFIXED THE DAY ‘““"‘”
AND YEAR FIRST ABOVE WRITTEN. \\‘“ ire,

NOTARY PUBLIC IN AND FOR THE STATE OF aSHINGTON.

RESIDING AT SPOKANE

MY COMMISSION EXPIRES _K,L‘Li/_ej;_

AUDITOR'S CERTIFICATE

FILED FOR RECORD THIS _2™ Gav oF MbvEmAER 200%
T (2234 M. IN BOOK 3o OF _/4ATS, Maags “42=47

NTY AUDITOR

ﬁy
WHMU

7

#369%

APPROVALS:

CITY SUBDIVISION ADMINISTRATOR

APPROVED AS CONFORM‘% TO THE REQUIREMENTS OF SUBDJVISION REGULATIONS AND APPROVED

PRELIMINARY PLAT THIS2{p .~ DAY OF OCTORER, « 200!

8. Cardoons

CITY OF SPOKANE SUBDIVISION ADMINISTRATOR

CITY ENGINEER
EXAMINED AND APPROVED
THIS ZE™ DAY OF L&ﬁézﬁ‘___ . 2004,

CITY OF SPOKANE ENGINEER

CITY ATTORNEY
EXAMINED AND APPROVED AS TO FORM THIS % _ DAY OF _Alenrlemhite . 2004.

MMM%__
CITY OF SPOKANE ATTORNEY Z

CITY HEARING EXAMINER

APPROVED BY THE CITY OF SPOKANE HEARING EXAMINER THIS _

of _Npvenbens . 2004

OKANE HEARING EXAMINER

CITY TREASURER

| HEREBY CERTIFY THAT ALL ASSESSMENTS FOR WHICH THE PROPERTY INCLUDED WITHIN
THIS SUBDIVISION MAY BE LIABLE, HAVE BEEN DULY PAID, SATISFIED, OR DISCHARGED AS

oF THIS _}"7_ DAY oF FERLvE e | 004

CITY OF SPOKANE TREASURER

COUNTY TREASURER
| HEREBY CERTIFY THAT ALL ASSESSMENTS FOR WHICH THE PROPERTY INCLUDED WITHIN

THIS SUBDIISION MAY BE, _LIABLE, HAVE BEEN DULY PAID, SATISFIED, OR DISCHARGED AS
OF THIS DAY OF . 2004

POKANE COUNTY TREASURER BY DEPUT

COUNTY ASSESSOR
APPROVED THIS 3% _pay oF _November 2004.

SPOKANE COUNTY 2SSESSOR

Surveyor's Certificate

I, Richard C. Souza, certify thot | am o Professional Lond Surveyor licensed in

the State of Washington; thot this piat represents a survey mode by me or under my
aupervision; that it is o true ond correct representation of the lond cctuadlly surveyed;

thet all monuments shown hereon cctucily exist as shown; and thot this plat conforms
In ail respects to the prowvisions of law.

37544
Certificate No.

Richard C. Souza
Licensed Professional Lond Surveyor

EXPIRES  03-26-04

REVISIONS

Civil Design and Lond Planning
106 Mission Ave.
Spokane, Washington 99201
(500} 328-3371 FAX (509) 328-8224

:‘,'Taylor Engineering, Inc

1"=50"

SCALE: 2

FENAL PLAT
CRESTVIEW ESTATES 18T ADDITION

pwnN: 4 1 pate: 10710703
CK'D: RCS DATE: 10710-03

CADD FILE: 02117P1A
-
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DRAINAGE REPORT
for
CRESTVIEW ESTATES

Project Description:

The proposed project involves the development of apprdximately 4.76 acres of property
into 14 residential lots. The interior road will be asphalt with curb and gutter, 36’ in
width measured from the face of the curbs.

The project is located on the north side of Strong Road, between Cedar and Five Mile
Roads in the Northeast quarter of Section 24, Township 26, Range 42 East, W.M.
Spokane County, Washington. The site was previously unoccupied. (See Vicinity
Map, Attachment "A".)

Methodology:

Soils:

The procedures as outlined in the Guidelines for Stormwater Management (GSM) as
published by Spokane County Engineers were followed. The Rational Method was
used with a 10 year return frequency for on-site drainage along Strong Road. Off-site
drainage and the majority of the on-site drainage was analyzed using a 50 year return
frequency and the Haestad Methods computer program QTR-535.

(See Soils Map, Attachment "B")

Soils are classified as UmC - Uhlig Silt Loam in accordance with the Soil Survey,
Spokane County Washington, 1968.

UmC- 5 to 30 percent slopes. Deep, medium-textured, well-drained soils
formed from glacial till mixed with loess and volcanic ash in the upper parts.
Depth to bedrock ranges from 30 to 40 inches.

This soil group is not acceptable for drywells per the GSM. An alternative system
will be utilized and is outlined in the Methods of Disposal section of this report.

Topographic Data:

The majority of the site slopes from the northwest to the southeast with grades varying
from 1% to 8%.

Drainage Report for Crestview Estates
May 24, 1996 Page 1



Demographic Data:

Located within the Five Mile Prairie, the Crestview Estates site is currently
unoccupied. Neighboring land uses include other residential developments and various
farming operations.

Rainfall Data:

Data used is in accordance with Figure 2, page 6-3 of the Guidelines for Stormwater
Management, by Spokane County Engineers. A 10 year return frequency event was
used for a small portion of on-site drainage and a 50 year return frequency event was
used for the majority of the on-site and all of the off-site drainage. The chart is
included with the calculations of this report.

Methods of Runoff Control:

Runoff will be controlled by various drainage basins. Off-site drainage flows overland
and is intercepted by ditches on either side of the plat. The ditches direct the flow
around the plat and to the existing outlet point (a culvert) under Strong Road. On-site
drainage flows overland or along the new roadways to grass percolation areas (208
swales) along the front of the lots. Excess flow continues out of the grass percolation
areas and flows to infiltration galleries downstream. Galleries are sized to dispose of
the on-site drainage on the site.

Methods of Disposal:

Since we are diverting the off-site flow around the plat, only the on-site drainage needs
to be disposed of on-site. Attachment “C” consists of a Limited Subsurface Evaluation
for Stormwater Management prepared by Budinger and Associates. This report
recommends that stormwater be discharged to slowly percolating retention swales
utilizing permeability rates of the sod and topsoil and that excess stormwater in the
southern portion of the site be discharged to the permeable sand and gravel through an
infiltration gallery.

Therefore, the 208 swales along the lot frontages are for treatment of the contaminants
off the impervious road areas. The infiltration galleries are for disposal of the excess
drainage that is not infiltrated or evaporated in the 208 swales. Infiltration galleries
have a gallery drywell located in them for conveyance of the stormwater into the gravel
envelope of the gallery. Where the galleries are not being utilized as 208 swales, the
drywell inlet is set 0.10" off of the grassed bottom. Where galleries are being used as
208 swales, the inlet is set 0.50° off the grassed bottom for the standard depth of
ponding.

Drainage Report for Crestview Estates i
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Peak Flow, Volume and Disposal Calculations:

a.

Hydrology Computations:

The site has been divided into two (2) off-site drainage basins for sizing the
ditches along the plat boundary and six (6) on-site basins, labeled numerically.

* Off-site Basin 1: (west side ditch) includes approximately 23.07 acres of
cultivated land and generates a calculated runoff rate of 12 cfs for a 50 year
storm.

* Off-site Basin 2: (east side ditch) includes approximately 18.58 acres of
cultivated land and generates a calculated runoff rate of 10 cfs for a 50 year
storm.

* On-site Basin 3 (future): includes the west half of Maple Street north of
Tieton Avenue and the abutting residential lots. A 50 year storm was used for
analyzing this basin since an alternative disposal system is being used and since
the City of Spokane required it. Basin 3 generates 2.3 cfs and is able to dispose
of it at a rate of 0.025 cfs. This requires 5100 cubic feet of storage volume to
maintain the 50 year storm. Since Basin 3 is located in Crestview Estates First
Addition, it will not be built at this time. We have, however, completed the
runoff rate and storage volume portion of the calculations and have shown the
facilities on the plans. The infiltration gallery will be sized at a later date.

* On-site Basin 4 (future): includes the east half of Maple Street north of
Tieton Avenue and the abutting residential lots. Again, a 50 year storm was
used for analyzing this basin. Basin 4 generates 2.3 cfs and is able to dispose of
it at a rate of 0.025 cfs. This requires 5100 cubic feet of storage volume to

maintain the 50 year storm. Basin 4 is also located in Crestview Estates First .

Addition and will not be built at this time. Additional infiltration gallery
calculations will be completed at a later date.

* On-site Basin 5: includes the west half of Maple Street south of Tieton
Avenue and north of Strong Road and the abutting residential lots. Basin 5
generates 2.8 cfs for a 50 year storm and is able to dispose of it at a rate of 0.70
cfs. At this rate, a storage volume of 1800 cubic feet is required. With a
bottom of pond elevation of 2380, 1800 cubic feet is stored to a depth of
2381.35 in the pond. An infiltration gallery has been sized using the
Stormwater Management Manual for the Puget Sound Basin (page III-3-16,
February 1992). Per the geotechnical recommendations, the gallery must have
a surface area of 4032 square feet for this basin.
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* On-site Basin 6: includes the east half of Maple Street south of Tieton
Avenue and north of Strong Road and the abutting residential lots. Basin 6
generates 2.4 cfs for a 50 year storm and is able to dispose of it at a rate of 0.70
cfs. At this rate, a storage volume of 1400 cubic feet is required. With a
bottom of pond elevation of 2379.50, 1400 cubic feet is stored to a depth of
2380.75 in the pond. The infiltration gallery necessary for Basin 6 also has a
surface area of 4032 square feet.

* On-site Basin 7: includes the added north portion of Strong Road from
approximately STA. 45+14 to STA. 47+40. The Rational Method was used
with a 10 year storm to analyze the runoff off of the new pavement area. Basin
7 generates 0.17 cfs which is routed through a combination 208 swale and
infiltration gallery. The gallery requires 1152 square feet of surface area for
disposal.

* On-site Basin 8: includes the added north portion of Strong Road from
approximately STA. 47+40 to STA. 50+19. The Rational Method was used
with a 10 year storm to analyze the runoff from the new pavement area. Basin
8 generates 0.20 cfs which is routed through a combination 208 swale and
infiltration gallery. The gallery requires 1152 square feet of surface area for
disposal.

We also completed an analysis of the anticipated drainage flow to the culvert for
the 50 year event. An existing and phase one developed condition analysis were
completed. The existing condition analyzed the contributing cultivated area up
to the east boundary of phase one, since the contributing area east of there
would be the same in both cases, and the existing asphalt road along the plat
frontage. The maximum runoff rate for this condition was calculated to be 21.8
CFS for the design storm.

The developed condition was then analyzed which included the same area as the
existing condition excepting out basins 5 and 6 which will be disposed of in the
ponds near Strong Road. This basin also included the developed width of
Strong Road along the plat frontage and north and southeast portion of Tieton
Avenue. The resulting runoff rate calculated for the design storm is 19.5 CFS
which is less than the existing condition therefore the development should not
cause any additional adverse conditions. Another point which assists in
providing a conservative system is that the disposal of the drainage facilities in
the roadside swales along Strong Road was not included.
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Remarks:

b. Inlet Capacities

Curb inlets were installed along Maple Street to intercept the on-site drainage
and convey it to the 208 swales along the lot frontages. Sidewalk inlets were
placed at the downstream end of the 208 swales to allow excess drainage to flow
under the sidewalks, into the pond areas and eventually into the gravel galleries.

Curb inlets were also placed along Tieton Avenue to intercept the on-site
drainage and convey it to the 208 swales.

Drainage along Strong Road enters the combination 208 swales and infiltration
galleries through curb inlets along the road. This installation includes an inlet
placed at the low spot in Strong Road, just east of the intersection with Maple

'Street.

Off-site drainage that is routed to ditches along the plat boundary will flow
through sidewalk inlets on Strong Road enroute to the existing culvert under the
road. Where the drainage currently exits the property.

A ductile iron pipe will be extended to the roadside swale on Strong Road, east
of Maple Street. This pipe will be connected to the existing 18” RCP culvert
under Strong and allow drainage to pass through the site as it currently does.

Ditch Capacities:

The off-site drainage is routed through ditches along the east and west plat
boundaries for Crestview Estates. Off-site Basin 1 flows to the west ditch and
generates 12 cfs. Off-site Basin 2 flows to the east ditch and generates 10 cfs,
both for a 50 year storm. Ditch calculations were performed for each basin
separately and a conservative ditch section was utilized for both basins. The
ditch section used is a triangular ditch with 3:1 side slopes, grass surfacing and
a minimum longitudinal slope of 1%. The ditch was sized for freeboard (1.3 x
the flow depth), which made an 18” total depth.

The above described system of stormwater control will provide the necessary structures
and systems as outlined in the Spokane County Guidelines for Stormwater Management
to control runoff for the Crestview Estates residential development on Maple Street.
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HYDROLOGY COMPUTATIONS



Quick TR-55 Ver.5.46  S/N:1315430222
Executed: 0B:49:58  05-0B-1996

Crestview Kstates
Existing Condition
Basin West - CV-WDS

OFF-ene BAsIn 4

RUNOFF CURVE NUMBER DATA

------------------------------------------------------------------
---------------------------------------------------------------

Conposite Arem: Subarea #1
AREA CN
SURFACE DESCRIPTION (acres)
Type B. Cultivated land 23.07 75

COMPOSITE AREA ——-> 23.07 .0 (7))

-----------------------------------------------------
----------------------------------------------------



Quick TR-55 Ver.5.468 S§/N:1315430222
Executed: 0B:54:22 05-08-1996 a:CV-WDhs . TCT

Crestview Estates
Existing Condition
Bagin West Ditch — CV-WD5A
Tc COMPUTATIONS FOR: Subarea #1

SHEET FLOW (Applicsble to To only)

Segment ID A
Surface descripbion caltivated
Manning s rowghness coeff.. n 0.0600
Flow length, L (total < or = 300) ft 100.0
Two—yr 24-hr rainfall, PZ in 1.400
Land slope, s ' ft/ft  D.0200
0.8
007 * (nxL)
T = hrs . 0.12 = 0.12
0.5 0.4
P2 % s
SHALLOW CONCENTRATED FLOW
Segment ID B
Surface (paved or unpaved)? Unpaved
Flow length, L ft  1800.0
Watercourse slope, s ft/ft  0.0194
0.5
Avg.V = Csf x (8) , ft/s  2.2473
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600%V) hrs 0.22 = 0.22
CHANNEL FLOW
Segment ID
Cross Sectional Flow Area. a sq.ft 0.00
Wetted rerineter, Pw ft .00
Hydraulic radius. r = a/Pw ft 0.000
Channel slope, s ft/ft  0.0000
Manning”s roughness coeff., n 0.0000
2/3 1/2
1.4 % pr % g
V = ft/s  0.0000
n
Flow length, L ft 0
T =L / (3600%V) hrs 0.00 = 0.00

-----------------------------------------------------------------------
-----------------------------------------------------------------------

TOTAL TIME (hrs) 0.34



Quick TR-55 Version: 5.46 S5/N: 1315430222
Return Frequency:

TR-55 TABULARE HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 05-08-1936 08:56:47
Watershed file: --» A-CV-WD5 _MOP
Hydrograph file: =-> A:CV-WI55_HYD

Crestview Estates

Existing Condition
Basin West Ditch - CV-WDS

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Te * T Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) {(in) ! (in) input/used
Subarea #1 23.07 5.0 0.30 0.00 2.40 H 0.59 I.28 .28
* Travel time from subares outfall to composite watershed ocutfall point.

I —- Subarea where user specified interpolation between Ia/p tables.
Total area = 23.07 acres or 0.03605 sq.mi
Peak discharge = 12 cfs af—
>>>> Computer Modifications of Input Parameters <<<<<
Input Values Rounded Values Ia/p

Subarea Te * Tt Te * Tt Interpolated Ia/p

Description {(hr) (hr) {(hr) (hr) (Yes/No) Messages
Subarea #1 0.34 0.00 0.30 0.00 Yes —

% Travel time from subarea cutfall to composite watershed outfall

point.



Quick TR-55 Version: 5.46 S5/N: 1315430222 Page 2
: Return Frequency: 50 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 05-08-1996 08:56:47
Watershed file: --> A:CV-WDH _MOP
Hydrograph file: --> A:CV-WDHES_HYD

Crestview Estates
Existing Condition
Bagin West Ditch - CV-WD5

>>>> Summsry of Subares Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Compeosite Outfall
Subarea {cfs) (hrs)

Subarea #1 ) 12 12.3

Composite Watershed 12 12.3




Quick TR-55 Version: 5.46 S/N: 1315430222 ' Page 3
Return Frequency: 50 vears
TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)
Executed: 05-08-1996 08:58:47
Watershed file: -——> A:CV-WDE _MOP
Hydrograph file: —--> A:CV-WD55_HYD
Crestview Estates
Existing Condition
Basin West Ditch - CV-WDH
Compoeite Hydrograph Svmmary (cfs)
Subarea 11.6 11,3 116 11.9 12,0 12.1 122 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Subarea #1 0 0 0 0 2 6 11 12 10
Total (cfs) 0 0 0 0 2 B 11 12 10
Subarea 12.5 12.6 1z.7 12.B 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Subarea #1 6 5 4 3 A 2 2 1 1
Total (cfs) 6 5 4 3 2 z 2 1 1
Subarea 14.0 14.3 14.6 150 155 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Subarea #1 1 1 1 1 1 1 1 1 1
Total (c¢fz) 1 1 1 1 1 1 1 1 1
Subarea 18.0 18.0 20.0 22,0 2B.0
Description hr hr hr hr hr
Subarea #1 1 0 0 0 0
Total (cfs) 1 0 0 0 0



Quick TR-55 Ver.5.48  S/N:1315430222
Executed: 08:59:52  05-08-1996

Crestview Estates
Existing Condition
Basin East Ditch - CV-EDS

_OFF-81S LASIN -

RUNOFF CURVE NUMBER DATA

............................................................
............................................................

Composite Ares: Subares #1

AREA CN
SURFACE DESCRIPTION (acres)
Type B, Cultivated land 18.58 75

COMPOSITE AREA -——> 18.68 75.0

.....................................................
.....................................................

......



Quick TR-55 Ver.5.48 S§/N:1315430222
Executed: 09:05:08 05-0B-1996 a:CV-EDS TCT

Crestview Estates
Existing Condition
Basin East Ditch - CV-EDS
Te COMPUTATIONS FOR: Subares #1
SHEET FLOW (Applicable to T only)

Segment ID A
Sarface description cultivated
Manning s roughness coeff., n . 0.0600
Flow length, L (total < or = 300) ft 100.0
Two-yr 24-hr rainfall, PZ in 1.400
Land slope, 8 ft/ft 0.0133
0.8
007 * (nxL)
T= hrs 0.14 = 0.14
0.5 0.4
- P2 % s
SHALLOW CONCENTRATED FLOW
Segment ID B
Surface (paved or unpaved)? Unpaved
Flow length, L - ft  1880.0
Watercourse slope, s ft/ft  0.0203
0.5
Avg .V = Csf x (s8) ft/s 2.2988
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600%«V) hrs 0.19 = 0.19
CHANNEL FLOW
Segment ID
Cross Sectional Flow Area, a sq.ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft (.000
Channel slope, s ft/ft  0.0000
Manning”s roughness coeff., n 0.0000
2/3 1/2
1.49 * p» % s
V = ft/s  0.0000
n .
Flow length, L £t 0
T =L / (36004V) hrs 0.00 = 0.00

.........................................................................
.......................................................................

TOTAL TIME (hrs) 0.33



Quick TR-55 Version: 5.46 S/N: 131543022% Page 1
e

Return Frequency: 50 vears

TR-55 TARULAR HYDROGRAPH METHOD
Type 1I. Distribution
(24 hr. Daration Storm)

Executed: 05-08-1996 09:07:03
Watershed file: —--» A:CV-ED5 _MOP
Hydrograph file: --» A:CV-EDS5_HYD

Crestview Estates

Existing Condition
Basin ERast Ditch - CV-ED5

>>>> Inpot Parameters Used to Compute Hydrograph <<<<

Subarea. AREA N Te * Tt Precip. | Ramoff Ia/p
Description {acres) (hrs) (hrs) (in) ! (in) inpuat/used
Subarea #1 18.58 75.0 0.30 0.00 2.40 ' 0.59 I1.28 .28

X Travel time from subsres oubfzall to com?osite watershed outfall point.
I ~- Subsres where ueser specified interpolation between Ia/p tables.

Total area = 18.58 acres or 0.02903 sq.mi
Peak discharge = 10 cfs .-‘——

>>>> Computer Modifications of Input Parameters <<<«<<

Inpui Values Rounded Values la/p
Subarea Te * Tt Tex * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hx) (Yes/No) Messages
Subarea #1 0.33 0.00 0.30 0.00 Yes -

* Travel time from subarea cutfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 2
: Return Frequency: 50 vyears

TR~55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 05-08-1996 09:07:03
Watershed file: --> A:CV-ED5 .MOP
Hydrograph file: --> A:CV-KDS5 . HYD

Crestview Estates
Existing Condition
Basin Kast Ditch - CV-EDS

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)

Subarea #1 10 12.3

Composite Watershed 10 12.3




Quick TR-55 Version: 5.48 S/N: 1315430222 Page 3
Return Frequency: 50 vesrs
TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)
Executed: 05-08-1886 09:07:03
Watercshed file: --> A:CV-ED5 _MOP
Bydrograph file: —-> A:CV-EDES _HYD
Crestview Estates
Existing Condition
Basin East Ditch - CV-ED5
Composite Hydrograph Summary (cfs)
Subarea 11.0 11,3 11.6 11,9 12,0 121 1z2.2 12.3 12.4
Description hr hr hr hr hr hr br hr hr
Subarea #1 0 0 0 0 1 5 9 10 8
Total (cfs) 0 0 0 0 1 5 9 10 B
Subarea 1z.5 12.6 12.7 12.B 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Subarea #1 5 4 3 Z 2 1 1 1 1
Total (cfs) 5 4 3 2 2 1 1 1 1
Subarea 140 14.3 146 150 155 1.0 18.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Subarea #1 1 1 1 1 1 1 1 1 0
Total (cfs) 1 1 1 1 1 1 1 1 0
Subarea 8.0 18.0 20.0 22.0 28.0
Deseription hr hr hr hr hr
Subares #1 0 N 0 0 0
Total (cfs) 0 0 0 0 0



Quick TR-55 Ver.5.46  S/N:1315430222
Executed: 07:32:42  (2-28-1996

Crestview Estates
Developed Condition
Bagin 3 - ov35
Area Times Ten (A x 10)

RUNOFF CURVE NUMBER DATA

----------------------------------------------------------
------------------------------------------------------

Conposite bAresn: Subares #1

AREA CN

SURFACE DESCRIPTION (acres)
Tyre B, Residential, 1/4 ac. 24.28 75
Type B, Asphalt 0.57 93

COMPOSITE AREA ---> 24.85 75.5

.....................................................
.....................................................

------
------



Quick TR-55 Version: 5.46 S/N: 1315430222 ‘ Pa,
Return Frequency: 5

TR-55 TABULAR HYDEOGEAPH METHOD
Type II. Distribution
{24 hr. Doretion Storm)

Executed: 02-28-1996 07:42:35
Wetershed file: -——2> A:CV35 MOP
Hydrograph file: —--> A:CV355_HYD

Crestview Estates
Developed Condition
Basin 3 - CV35
Area Times Ten (A x 10)

>>>> Input Parsmeters Used to Compute Hydrograph <<<<

Subares. AREA CN Te * Tt Precip. | Runoff la/p
Description {acres) (hrs) {hrs) {in) ! {(in) irput/ased
Subares #1 24 .85 76.0 0.10 0.00 2.40 ! 0.63 1.26 .26

% Travel time from subarea outfzsll to composite watershed cutfall point.
I — Bubares where user specified interpolation between Ia/p tables.

Total ares = 24.85 acres or 0.03883 sq.mi

Peak discharge = 23 cfs of 22.25 (?(%;

>>>> Computer Modifications of Input Parameters <<<<«

- Input Values Rouﬁded Values Ia/p
Subarea Te * Tt Te * Tt Interpolated Ia/p
Description (hr) (hr) {(hr} (hr) {(Yes/No) Messages
Subareza #1 0.10 0.00 ¥ *k Yes -

¥ Travel time from subhares outfall to composite watershed ocutfall point.
¥ Te & TL are svailsble in the hydrograph tables.



Guick TR-55 Version: 5.46 S5/N: 1315430222 Page 2
Return Frequency: 50 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 02-28-1998 07:42:35
Watershed file: --> A:CV35 MOP
Hydrograph file: -—> A:CV355_HYD

Cregtview Estates
Developed Condition
Bagin 3 - V35
Area Times Ten (A x 10)

>>>> Summary of Subareas Times to Peak <<<<

Peak Discharge at  Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
Subarea #1 23 12.1
Compogite Watershed 23 12.1



@Quick TR-55 Version: 5.46 S/N: 1315430222 Page 3
Return Frequency: 50 vyears
TR-55 TABULAR HYDROGEAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)
Executed: 02-28-19968 07:42:35
Watershed file: --> A:CV3S MOP
Hydrograph file: —-> A:CV355_HYD
Crestview Estates
Developed Condition
Bagin 3 - CV38
Area Times Ten (A = 10)
Compoaite Hydrograph Summary (cfs)
Subarea 11.0 11,3 1.6 11,9 12,0 12,1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Subarea #1 0 0 0 5 14 23 13 5 4
Total (efs) 0 0 0 5 14 23 13 5 4
Subarea 12.5 1z.6 12,7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Subarea #1 4 3 3 pA o 2 z 1 1
Total (cfs) 4 3 3 2 2 2 2 1 1
Subarea 14-0’ 14.3 14.6 15.0 155 18.0 18,58 17.0 17.5%
Description hr hr hr hr hr hr hr hr hr
Subares #1 1 1 1 1 1 1 1 1 1
Total (cfs) 1 1 1 1 1 1 1 1 1
Subarea 18.0 19.0 20.0 22.0 28.0
Description hr hr hr hr hr
Subares #1 1 1 0 0 0

Total (cfs) 1 1 0 0 0



POND-2 Veraion; 5.16 5/N: 1295130196 Page 1
Executed 02-2B-1996 07:57:59

¥k Multiply Hydrograph by Constant sokikokk

Unit .HYD File: a:CvV355.HYD
Output Hydrograph: B:CV3551 .HYD

Maltiplier Constant: .1

TIME Unit Maltiplier Cutput Hydrograph
{(hrs) Ordinates Constant {cfs)
11.00 0.00 x 0.100 = 0.00
11.10 0.00 x 0.100 = 0.00
11.20 0.00 X 0.100 = 0.00
11.30 0.00 x 0.100 = 0.00
11.40 0.00 X 0.100 = 0.00
11.50 0.00 X 0.100 = 0.00
11.60 0.00 X 0.100 = 0.00
11.70 2.00 X 0.100 = 0.20
11.80 3.00 X 0.100 = 0.30
11.90 5.00 X 0.100 = 0.50
12.00 14.00 x 0.100 = 1.40
12.10 23.00 X 0.100 = 2.30
12.20 13.00 X 0.100 = 1.30
12.30 5.00 x 0.100 = 0.50
12.40 4.00 X 0.100 = 0.40
12.50 4.00 X 0.100 = 0.40
12.60 3.00 x 0.100 = 0.30
12.70 3.00 x 0.100 = 0.30
12.80 2.00 x 0.100 = 0.20
12.90 2.00 x 0.100 = 0.20
13.00 2.00 X 0.100 = 0.20
13.10 2.00 x 0.100 = 0.20
13.20 2.00 X 0.100 = .20
13.30 2.00 x 0.100 = 0.20
13.40 2.00 X 0.100 = 0.20
13.50 2.00 X 0.100 = 0.20
13.60 1.00 x 0.100 = 0.10
13.70 1.00 X 0.100 = 0.10
13.80 1.00 x 0.100 = 0.10
13.90 1.00 X 0.100 = 0.10
14.00 1.00 x 0.100 = 0.10
14.10 1.00 X 0.100 = 0.10
14.20 1.00 X 0.100 = 0.10
14.30 1.00 X 0.100 = 0.10
14.40 1.00 X 0.100 = 0.10
14.50 1.00 X 0.100 = 0.10
14.60 1.00 X 0.100 = 0.10
14.70 1.00 X 0.100 = 0.10
14.80 1.00 X 0.100 = 0.10
14.90 1.00 X 0.100 = 0.10
15.00 1.00 X 0.100 = 0.10
15.10 1.00 b 4 0.100 = 0.10



POND~2 Version: 5.16 S/N: 1295130186 Page 2
Executed 02-28-1996 07:57:59

wkdktd Multiply Hydrograph by Constant sokokokk

Unit .HYD File: a:CV35h.HYD
Output Hydrograph: B:CV3551 .HYD

Maltiplier Constant: .1

TIME Unit Multiplier Output Hydrograph
(hrs) Ordinates Constant (cfs)
15.20 1.00 x 0.100 = 0.10
15.30 1.00 x 0.100 = 0.10
15.40 1.00 b4 0.100 = 0.10
15.50 1.00 X 0.100 = 0.10
15.80 1.00 x 0.100 = 0.10
15.70 1.00 X 0.100 = 0.10
15.80 1.00 X 0.100 = 0.10
15.90 1.00 x 0.100 = 0.10
16.00 1.00 x 0.100 = .10
16.10 1.00 x 0.100 = 0.10
16.20 1.00 x 0.100 = 0.10
16.30 1.00 b4 0.100 = 0.10
16.40 1.00 x 0.100 = 0.10
16.50 1.00 x 0.100 = 0.10
16.60 1.00 X 0.100 = .10
16.70 1.00 X 0.100 = 0.10
16.80 1.00 x 0.100 = 0.10
16.90 1.00 b4 0.100 = 0.10
17.00 1.00 be 0.100 = 0.10
17.10 1.00 X 0.100 = 0.10
17.20 1.00 x 0.100 = 0.10
17.30 1.00 X 0.100 = 0.10
17.40 1.00 x 0.100 = 0.10
17.50 1.00 X 0.100 = 0.10
17.60 1.00 X 0.100 = 0.10
17.70 1.00 X 0.100 = 0.10
17.80 1.00 X 0.100 = 0.10
17.80 1.00 X 0.100 = 0.10
18.00 1.00 X 0.100 = 0.10
18.10 1.00 X 0.100 = 0.10
18.20 1.00 X 0.100 = 0.10

1 X = 0.

1 X = 0.

1 X = 0.

1 X = 0.

1 X = 0.

1 X = 0.

1 X = 0.

1 X = 0.

1 = = 0.

1 x = 0.



POND-2 Version: 5.16 §S/N: 1295130196 Page 3
Executed 02-28-1996 07:57:59 '

xpokik Multiply Hydrograph by Constant sokkk

Unit .HYD File: a:CV3b5.HYD
Output Hydrograph: B:CV3551 .HYD

Multiplier Constant: .1

TIME Unit Multiplier Output Hydrograrh
{(hrs) Ordinates Constant (cfs)
19.30 1.00 % 0.100 = 0.10
19.40 1.00 x 0.100 = 0.10
19.50 0.00 X 0.100 = 0.00
19.60 0.00 X 0.100 = 0.00
19.70 0.00 x 0.100 = 0.00
19.80 0.00 x 0.100 = 0.00
19.90 0.00 X 0.100 = 0.00
20.00 0.00 X 0.100 = 0.00
20.10 0.00 X 0.100 = 0.00
20.20 0.00 b'e 0.100 = 0.00
20.30 0.00 X 0.100 = 0.00
20.40 0.00 x 0.100 = 0.00
20.50 0.00 b:q 0.100 = 0.00
20.60 0.00 X 0.100 = 0.00
20.70 0.00 x 0.100 = 0.00
20.80 0.00 X 0.100 = 0.00
20.90 0.00 x 0.100 = 0.00
21.00 0.00 x 0.100 = 0.00
21.10 0.00 x 0.100 = 0.00
21.20 0.00 x 0.100 = 0.00
21.30 0.00 x 0.100 = 0.00
21.40 0.00 X 0.100 = 0.00
21.50 0.00 x 0.100 = 0.00
21.60 0.00 x 0.100 = 0.00
21.70 0.00 X 0.100 = 0.00
21.80 0.00 % 0.100 = 0.00
21.90 0.00 x 0.100 = 0.00
22.00 0.00 % 0.100 = 0.00
22.10 0.00 x 0.100 = 0.00
22.20 0.00 x 0.100 = 0.00
22.30 0.00 X 0.100 = 0.00
22.40 0.00 X 0.100 = 0.00
22.50 0.00 X 0.100 = 0.00
22.60 0.00 % 0.100 = 0.00
22.70 0.00 X 0.100 = 0.00
22.80 0.00 x 0.100 = 0.00
22.90 0.00 X 0.100 = 0.00
23.00 0.00 X 0.100 = 0.00
23.10 0.00 x 0.100 = 0.00
23.20 0.00 X 0.100 = 0.00
23.30 0.00 x 0.100 = 0.00



POND-2 Version: 5.16 S/N: 1295130196
Executed 02-28-1996 08:07:17

>>555>>» Summary of Hydrograph Volume <<<<<<<<

Hydrograph: B:Cv3551 _HYD

Volume = 5,544 cu.ft.
0.13 ac-ft



POND-2 Vérsion: 5.16 5/N: 1295130196

>>>>> QUTFLOW HYDROGRAPH ESTIMATOR <<<<<

Inflow Hydrograph: B:CV3551 _HYD
Qpeak = 2.3 cfs

Estimated Outflow: B:ESTIMATE.EST
Qpeak = 0.0 cfs _._ 025 ofs

Aprproximate Storage Volume
(computed from t= 11.60 to 19.47 hrs)

5,100 cubic-ft



POND-2 Version: 5.16 S/N: 1295130196

Plotted: 02-28-1996

Flow (cfs)
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X ¥
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IX X
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X X
13.3 ~ix ¥
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t
1
TIME
(hrs)
* File: B:CV3551 _HYD @Qmax = 2.3 cfs
x File: B:ESTIMATE.EST OQmax = 0.0 cfs



Quick TR-55 Ver.5.46  §/N:1315430222
Executed: 07:34:13 (02-28-1996

Crestview Kstates
Developed Condition
Zasin 4 - cv45
Area Times Ten (A x 10)

RUNOFF CURVE NUMBER DATA

...........................................................
...........................................................

Composite Area: Subarea #1

AREA CR
SURFACE DESCRIPTION (acres)
Type B, Residential, 1/4 ac. 24.28 75
Tyvpe B, Asphalt 0.57 98
COMPOSITE AREA ———> 24.85 75.5

----------------------------------------------------
-----------------------------------------------------

.......



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 1
Return Frequency: 50 vears

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Daration Storm)

Executed: 02-2ZB-1996 07:44:59
Watershed file: -—-» A:CV45 MOP
Hydrograph file: ——> A:CV455_HYD

Crestview Estates
Developed Condition
Basin 4 - CV45
Area Times Ten (A x 10)

>>>> Inpul Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Te * Tt Precip. ! Runoff Ia/p
Description (aores) (hrsa) (hrs) {(in) ' (in) input/used

Subarea #1 24.85 6.0 0.10 0.00 2.40 } 0.63 I.26 .26

¥ Travel time from subarea outfall to composite watershed ocutfall point.
I —- Subares where user specified interpolation between Ia/p tables.

Total area = 24.85 acres or 0.03883 sq.mi
Peak discharge = 23 cfs af— 2-3 st

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Te * Tt Te: * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/MNo) Messages
Subarea #1 0.10 0.00 Hok *a Yes -

¥ Travel time from subares outfall to composite watershed outfall point.
¥k Toe & Tt sre svailasble in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 2
Return Frequency: 50 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 02-28-1998 (7:44:59
Watershed file: -——> A:CV45 MOP
Hydrograph file: —-> A:CV455 HYD

Crestview Estates
Developed Condition
Basin 4 - CV45
Aren Times Ten (A x 10)

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at  Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hra)
Subarea #1 23 12.1
Composite Watershed 23 12.1



Quick TR-55 Version: 5.46 5/N: 1315430222 Page 3
‘ Return Frequency: 50 vears
TR-55 TABULAE HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)
Executed: 02-2B-1996 07:44:59
Watershed file: -—--> A:CV45 MOP
Hydrograph file: —-> A:CV455_HYD
Crestview Eestztes
Developed Condition
Basin 4 - CV45
Area Times Ten (A x 10)
Composite Hydrograph Summary (cfs)
Subares 11.0 11,3 11,8 119 1z.0 121 iz.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Subarea #1 )] 0 0 5 14 23 13 5 4
Total (cfs) 0 0 0 5 14 23 13 5 4
Subarea 2.5 12,6 12.7 12.8 13.0 13.2 13.4 13.8 13.8
Description hr hr hr hr hr hr hr hr hr
Subarea #1 4 3 3 2 Z 2 2 1 1
Total (cfa) 4 3 3 Z A 2 2 1 1
Subares 14.0 14.3 146 150 155 16.0 16.5 17.0 17.5
Description hr hr hy hr hr hr hr hr hr
Subsres #1 1 1 1 1 1 1 1 1 1
Total (ofs) 1 1 1 1 1 1 1 1 1
Subarea 18.0 19.0 20.0 22.0 28B.0
Description hr hr br hr hr
Subarea #1 1 1 0 0 0
Total (cfs) 1 1 0 0 0



POND-2 Version: 5.16 5/N: 12095130196

>>>>> QUTFLOW HYDROGRAPH ESTIMATOR <<<<<

Inflow Hydrograrh: B:CV4551 _HYD
Qpeak = 2.3 cfs

Estimated Outflow: B:ESTIMATE.EST
Qpeak = 0.0 cfs @ —— 025 C‘Fﬁ

Aprproximate Storage Volume
(computed from t= 11.60 to 19.47 hrs)

5,100 cubic-ft



POND-2 Version: 5.16 5/N: 1295130196
Plotted: 02-28-19396

Flow (cfs)
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(hrs)
% File: B:CV4551 _HYD @Qmax = 2.3 cfs
x File: B:ESTIMATE.EST @Qmax = 0.0 cfs



Quick TR-55 Ver.5.46  §/N:1315430222
Executed: 07:38:13 02-2B-1996

Crestview Estates
Developed Condition
Basin 5 ~ cvb5
Area Times Ten (A x 10)

RUNOFF CURVE NUMBER DATA

............................................................
............................................................

Comprsite Area: Subaren #1

AREA CN

SURFACE DESCRIPTION (acres)
Type B, Residential, 1/4 ac. 24.95 75
Type B, Asphalt 2.21 98

COMPOSITE AREA -—> 27.16 76.9

.....................................................
......................................................



Quick TR-55 Version: 5.46 5/N: 1315430222 Page 1
Return Frequency: 50 years

TR-55 TABULAE HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Doration Storm)

Executed: 02-28-1996 07:47:23
Watershed file: -—-> A:LVES MOP
Hydrograph file: —-> A:CV555_HYD

Crestview Estates
Developed Condition
Basin 5 - CVE5
Ares Times Ten (A x 10)

>»>> Input Paremetere Used to Compute Hydrograph <<<<

Ronoff Ia/p

Subarea AREA CN Te * Tt Precip. |
Description (acres) (hrs) (hrs) {in) H (in} input/used

Subares #1 27.16 77.0 0.10 0.00 2.40 } 0.88 I.25 .25

¥ Travel time from subarea outfall to composite watershed ocutfall point.
I —— Subares where user specified interpolation between Ia/p tables.

Total area = 27.16 acres or 0.04244 sq.mi
‘ Peak discharge = 2B cfs wg—— 2,8 CTS

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Eounded Values Ta/p
Subarea Te * Tt Te * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages

Subarea #1 0.10 0.00 Ak ¥k Yes

¥ Travel time from subarea outfall to composite watershed outfall point.
¥k Te & Tt are available in the hydrograph tables.



Quick TR-55 Veraion: 5.46 5/N: 1315430222 Page 2
Return Frequency: 50 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 1I. Distritution
(24 hr. Doration Storm)

Executed: 02-28-19968 07:47:23
Watershed file: --> A:CV5ES MOP
Hydrograph file: --> A:CV555_HYD

Crestview Estates
Developed Condition
Basin 5 - CV55
Ares Times Ten (A x 10)

>>>> Summasry of Subares Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) {hrs)
Subarea #1 28 12.1
Composite Watershed 28 12.1




Quick TR-55 Version: 5.46 S/N: 1315430222 Page 3
Return Frequency: B0 vears
TR~-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)
Executed: 02-28-1996 07:47:23
Wetershed file: -—--> A:0WED MMop
Hydrogrzph file: --» A:CVESS_HYD
Crestview Estates
Developed Condition
Basin 5 - CV55
Aren Times Ten (A x 10)
Composite Hydrograph Summary (cfs)
Subarea 11,0 11.3 118 11.9 120 12,1 12,2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Subarea #1 0 0 0 5} 17 28 16 6 5
Total (cfs) 0 0 0 6 17 28 18 6 5
Subarea 1z.5 12.6 12,7 128 13.0 13.2 13.4 13.86 13.8
Description hr hr hr hr hr hr hr hr hr
Subarea #1 4 3 3 3 2 2 A P 2
Total (cfs) 4 3 3 3 2 2 2 2 2
Subarea. 14.0 14.3 146 150 155 16.0 18.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Subarea #1 1 1 1 1 1 1 1 1 1
Total (cfs} 1 1 1 1 1 1 1 1 1
Subaresa, 1.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Subarea #1 1 1 1 0 0
Total (cfs) 1 1 1 0 0



POND-2 Version: 5.16 S/N: 1295130196

>>>>> QUTFLOW HYDROGRAPH ESTIMATOR <<<<<

Inflow Hydrograph: B:CVbbbl _HYD
Qpeak = 2.8 cfs

Estimated Outflow: B:ESTIMATE.EST
Qpeak = 0.7 cfs

Approximate Storage Volume
{(computed from t= 11.60 to 12.29 hrs)

1,800 cubic-ft



POND-2 Version: 5.16 S/N: 1295130186
Plotted: 02-28-1996

Flow (cfs)
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POND-2 Version: 5.16
S/N: 1285130196

Crestview Estates
Developed Condition
Basin & -~ CVES

-09-1826
.VOL

CALCULATED 0 08:11:27

[
5
DISK FILE: 5:CV55

Planiweter scale: 1 inch = 1 £%.
X

Elevation  Planimeter Ares  Al+AZyeqr{ALHAZ) Volume Volume Sum
(f1) - (8q.in.) (sq.ft) (sq.Tt) (cubic-ft) (cubic-ft)
80.00 975.00 975 0 0 0
81.00 1,5877.00 1,577 3,792 1,264 1,264
81.35 *I# 1,799 5,061 590 1,854
8z2.00 2,251.00 2,251 5,712 1,904 3,188
83.00  2,997.00 2,997 7,845 2,615 5,783
¥k —-~> Interpolated area from closest two planimeter readings.

2

+

IA = (sa.rt(Areasl) + ((Ei-E1)/(EZ-El1l))*(sq.rt(AreaZ)-sq.rt(Areal)))

where: K1, EZ2 Closest two elevations with planimeter data

Ei = Elevation at which to interpolate area
Areal,AreaZ = Aress computed for K1, EZ, respectively
IA = Interpolated areas for Ei

Incremental volume compuied by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (ELZ-EL1) * (Areal + Area2 + sq.rt.(Areal*frezl))

where: EL1, ELZ
Arenl,Areal
Volume

i

Lower and vpper elevations of the increment
Lreas computed for ELL, ELZ, respectively
Incremental volume between EL1 and EL2
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Quick TR-55 Ver.5.468 S/N:1315430222
Executed: 07:39:44 (2-28-1996

Crestview Estates
Developed Condition
Basin 6 - cv65
Area Times Ten (A x 10)

RUNOFF CURVE NUMBER DATA

............................................................
............................................................

Composite Area: Subares #1

AREA CN

SURFACE DESCRIPTION (acres)
Type B, Residential, 1/4 ac. 24.95 75
Type B, Asphalt 1:11 9B

COMPOSITE AREA ——-> 26.06 76.0

.....................................................
.....................................................

......
......



Quick TR-55 Version: 5.46 S/N: 131543022% Page 1
/ Return Frequency: 50 vears

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Durastion Storm)

Executed: 02-28-1996 07:49:48
Watershed file: --> A:CV65 MOP
Rydrograph file: ——> A:CVB55_HYD

Crecstview Kstates
Developed Condition
Ragin 6 - CV65
Area Times Ten (A x 10)

533> Inpot Paremeters Used to Compute Hydrograph <<<<

Subarea AREA CN Te ®* Tt Precip. | Ruonoff la/p
Description (acres) {hrs) (hrs) (in) ; (in) input/used
Subarea #1 28.06 76.0 0.10 0.00 2.40 H 0.63 1.26 .26

¥ Travel time from subares outfall to composite watershed outfall point.
I —— Subarea where user specified interpolation between Ia/p tables.

Total ares = 26.06 acres or 0.04072 sq.mi

Peak discharge = 24 cfs 2,40

>>>> Computer Modifications of Inpul Parameters <<<<<

Input Values Rounded Values Ia/p

Subarea Te * Tt Tex * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) {Yes/No) Messages
Subarea #1 0.10 0.00 Aok Aok Yes —

* Travel time from subares outfsll to composite watershed cutfall point.
*k Te & Tt sre svailsble in the hydrograph tables.



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 2
- Return Freguency: 50 years

TR-55 TABRULAR HYDROGRAPH METHOD
Type II. Distritution
(24 hr. Daration Storm)

Executed: 02-2B-1996 07:49:48
Watershed file: --> A:CVESH MOP
Hydrograph file: —--> A:CV655_ HYD

Crestview Estates
Developed Condition
Bagin 6 - CV65
Ares Times Ten (A x 10)

>>>> Summary of Subsrea Times to Peak <<«

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfa) {hrs)
Subarea #1 24 12.1
Composite Watershed 24 1z2.1



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 3
» Return Frequency: 50 vears
TR-55 TABRULAF HYDROGRAPH METHOD
Type II. Distributicn
(24 hr. Dnration Storm)
Executed: 02-28-1996 07:49:48
Watershed file: --> A:CVGS MOP
Hydrograph file: --> A:CV65% HYD
Crestview HEstates
Developed Condition
Basin 6 - CV65
Area Times Ten (A x 10)
Composite Hydrograph Summary (cfs)
Subarea 11.0 11.3 1i.6 11.9 1z.0 1z2.t 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Subarea #1 0 0 0 5 15 24 14 6 4
Total (cfs) 0 0 0 5 15 24 14 6 4
Subares. 1z.5 12.6 12.7 12.B 13.0  13.2 13.4 13.686 13.8
Description hr hr hr hr hr hr hr hr hr
Subarea #1 4 3 3 2 VA 2 Z 2 1
Total (cfs) 4 3 3 2 P 2 z z 1
Subares. 14.0 14.3 4.6 150 1.5 18.0 185 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Subsares #1 1 1 1 1 1 1 1 1 1
Total (cfs) 1 1 1 1 1 1 1 1 1
Subarea. 18.0 18.0 20.0 22.0 286.0
Description hr hr hr hr hr
Subarea #1 1 1 0 0 0
Total (cfs) 1 1 0 0 0



POND-2 Version: 5.16 S/N: 1295130196

>>>>> OUTFLOW HYDROGRAPH ESTIMATOR <<<<<

Inflow Hydrograph: B:CV6551 _HYD
Qpreak = 2.4 cfs

Estimated Outflow: B:ESTIMATE.EST
Qpeak = 0.7 cfs

Approximate Storage Volunme
(computed from t= 11.60 to 12.29 hrs)

1,400 cubic-ft



POND-2 Version: 5.18 S5/N: 1295130186
Plotted: 02-28-1996

Flow (cfs)
0.0 1.0 2.0 3.0 4.0 5.0 8.0 7.0 8.0 9.0 10.0 11.0
1t 1 1 -

t i
¥ i } i 1

X

%

* R X XK XK X X

13.3 -

13.4 -

H
TIME
(hrs)

2.4 cfs
0.7 cfs

% File: B:CVs8b51 .HYD GQmax
x File: B:ESTIMATE.EST @max

"nu



POND-2 Version: 5.186
S/N: 1295130196

Crestview Estates
Developed Condition
Basin 6 - CV65

CALCULATED 05-09-1996 0B:13:40
DISK FILE: a:CV65 .VOL

Planimeter scale: 1 inch = 1 ft.

*
Elevation Planimeter Area  Al+AZ+sqr(ATFAZ) Volume Volume Sum
(ft) (sg.in.) {sq.ft) {eq.ft) (cobic~ft) (cubic-ft)
79.50 774.00 74 0 0 0
80.00  1,092.00 1,092 2,785 464 464
BD.75 *T% 1,586 3,994 998 1,463
81.00  1,771.00 1,771 4,254 1,418 1,882

k¥ ~—-> Interpolated ares from closest two planimeter readings.
2

IA = (sq.rt(Areal) + ((Ei-E1}/(E2-El1))¥(sa.rt{Arez2)-sq.rt(Areal)))

where:

El, EZ = Closest two elevations with planimeter data
Ei = Elevation at which to interpolate ares
Areal AreaZ = Areas computed for Ei, E2., respectively

IA = Interpolated area for Ei

¥  Incremental volume computed by the Conic Method for Reserwoir Volumes.

Volume = (1/3) * (ELZ-EL1) * (Areal + AreaZ + sq.rt.(ArealdfArea?))

where: EL1, ELZ = Lower and upper elevations of the increment

Aresl,AreaZ = Aress computed for ELl, ELZ, respectively
Volune = Incremental volume between EL1 and EL2



Taylor Engineering, Inc.

106 ¥. Miesion Ave. Suite 206

Spokane, Washington 99201
RATIONAL METHOD

Filename:  cv-sr-w.wkl 10 YEAR RETURN FREQUENCY

PROJECT: Crestview Estates
DATE: 09-Mey-96
TOTAL AREA (AC) 0.06

DESIGNED: 5. Anthony

BASIN: Strong Road — West of Maple CBA&IN 7)

L@ (@) L@
TYPE OF SURFACE |SQUARE FOOTAGE|RUNOFF COEFF. | (2 x 3)

i i i
ROADS & ASPHALT-208 REGD 2535 | 0.9 | 2281.5
ROOF & SIDEWALKS-208 NOT REQD! : 0.9 | 0
RESIDENTIAL ! ! ! 0
LANDSCAPE AREAS : ! 0.25 ! 0

' ! ! 0

! . I 0

| | . 0

S | E 0
TOTALS 2535 2281.5

DEVELOPED "C" = 0.90

TIME OF CONCENTRATION (MIN): LESS THAN 5 MIN.

RAINFALL INTENSITY (IN/HR):(1i) 3.18

MAXIMUM RUNOFF RATE(CFS) Q = CiA
OVERALL: 0.17



Project #:

Date:
Projechl’é‘Ji view E@f&fﬁs

By:

5-9-9%

95-092

"’ Taylor Engineering, Inc.
Civil Design and Land Plemning

ASINS 7 ¢ 8

O Note to file .
O Telephone conv.
O Meeting Notes

O Field Report
T Cadlcs. Chkd.
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Tavlor Engineering., Inc.

106 W. Mission Ave. Suite 206

Spokane, Washington 99201
RATIONAL METHOD

Filename:  ov-sr-e.whkl 10 YEAR EETUEN FREQUENCY

PROJECT: Crestview HEstates
DATE: 10-May-96
TOTAL AREA (AC) 0.07

DESIGNED: 5. Anthony

BASIN:  Strong Road — East of Maple (545/!\/ 5)

L (@) : (3) L ()
TYPE OF SURFACE | SQUARE FOOTAGE | RUNOFF COEFF. | (2 x3)

] ] 1
ROADS & ASPHALT-208 REQD ! 3019 | 0.9 ! 2717.1
ROOF & SIDEWALKS-208 NOT REQD! : 0.9 ! 0
RESIDENTIAL ! ! ! 0
LANDSCAPE AREAS ! ! 0.25 ! ¢}

! ! ! 0

: ! ! 0

! : | 0

! : ! 0
TOTALS 3019 2717.1

DEVELOPED “"C" = 0.80
TIME OF CONCENTRATION (MIN): LESS THAN 5 MIN.
RAINFALL INTENSITY (IN/HR):(i) 3.18

MAXIMUM RUNOFF RATE(CFS) Q@ = CiA
OVERALL: 0.20



OVERALL EXISTING

VS

DEVELOPED CONDITIONS



Quick TR-55 Ver.5.46  5/N:1315430222
Executed: 16:47:16  05-23-1996

Crestview Estates
Existing Condition

Area flowing to culvert CV-EX5

AREA TIMES 10

ooooooooo

---------

--------------------

Composite Area: Subarea #1

SURFACE DESCRIPTION

——— - o—_— o—— - - " S V" -] > — o U D W P W~ 4> >

Type B, Cultivated land
Type B, Asphalt

COMPOSITE AREA --->

-------------------

RUNOFF CURVE NUMBER DATA

AREA CN

{acres)

469.00 75
0.80 98

469.80 75.0

----------

----------
---------------

-------



Quick TR-55 Ver.5.46 S/N:1315430222
Executed: 16:51:01 05-~-23-1996 b:CV-EX5.TCT

Crestview Estates
Existing Condition
Flow to Low Point-~ CV-EX5
Tc COMPUTATIONS FOR: Subarea #1

SHEET FLOW (Applicable to Tc only)

Segment ID A
Surface description cultivated
Manning's roughness coeff., n 0.0600
Flow length, L (total < or = 300) ft 100.0
Two-yr 24-hr rainfall, P2 in 1.400
Land slope, s ft/ft 0.0200
0.8
.007 * (n*L)
T = ——meeem——me e hrs 0.12 = 0.12
0.5 0.4
P2 * s
SHALLOW CONCENTRATED FLOW
Segnment ID B
Surface (paved or unpaved)? Unpaved
Flow length, L ft 2000.0
Watercourse slope, s ft/ft 0.0180
0.5
Avg.V = Csf * (s) ft/s 2.1647
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600%V) hrs 0.26 = 0,26
CHANNEL FLOW
Segment ID
Cross Sectional Flow Area, a sqg.ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft 0.0000
Manning's roughness coeff., n 0.0000
2/3 1/2
1.49 * r * s
V = e e e ft/s 0.0000
n
Flow length, L ft 0
T = L / (3600%V) hrs 0.00 = 0.00
TOTAL TIME (hrs) 0.38



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 1

Return Frequency: 50 years

TR~55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr., Duration Storm)

Executed: 05-23-1996 16:54:59
Watershed file: --> B:CV-EX5 .MOP

Hydrograph file: --> B:CV-EX55.HYD

Crestview Estates
Existing Condition
Flow to Low Point- CV-EX5
AREA TIMES 10

>>>> Input Parameters Used to Compute Hydrograph <<<<

- —— . — - o —— W T - o " —— —— - —— s " " M e ot ot ot S ot bt Sk S W o o e AL M R - S o —— ] S " " o o W oS " S - " 2 o~ ——

Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) (in) ] (in) input/used
Subarea #1 469.80 75.0 0.40 0.00 2.40 | 0.59 1.28 28

- -~ ] ", " " - — T~ — —_ -~ -~ " - T ———- .~ ] 3 oo, . "~ - o — o — o > fn o — ——_ - " . St T~ > — T W _. T U S - - W T —— - -

¥ Travel time from subarea outfall to composite watershed outfall point.
I -- Subarea where user specified interpolation between Ia/p tables.

Total area = 469.80 acres or 0.7341 sq.mi
Peak discharge = 218 cfs

21.8 CF3
>>>> Computer Modifications of Inpﬁt Parameters <<<<«
Input Values Rounded Values Ia/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
ubarea #1 0.38 0.00 0.40 0.00 Yes -

. - v " — ] V> S -~ - Yo" o~ - ] Yo" o> i oot o o Qo A e s [~ Y Q- S T o — - e T W T - O W S - - W - o — " — — — - -

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 2
Return Frequency: 50 years

TR~55 TABULAR HYDROGRAPH METHOD
Type I1. Distribution
(24 hr. Duration Storm)

Executed: 05-23-1996 16:54:59
Watershed file: --> B:CV-EX5 .MOP
Hydrograph file: -~> B:CV-EXS55.HYD

Crestview Estates
Existing Condition
Flow to Low Point- CV-EX5
AREA TIMES 10

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite QOutfall Composite Outfall

Subarea (cfs) (hrs)
Subarea #1 218 12.4
Composite Watershed 218 12.4



Quick TR~55 Version: 5.46 S/N: 1315430222 Page 3
Return Frequency: 50 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 05-23-1996 16:54:59
Watershed file: =~--> B:CV-EX5 .MOP
Hydrograph file: --> B:CV-EX55.HYD

Crestview Estates
Existing Condition
Flow to Low Point- CV-EX5
AREA TIMES 10

Composite Hydrograph Summary (cfs)

o ——— o —— 41 ] — - o Y W — " - " ——— - ———— " o, o O S~ ———— —" " " — Y]~ Y Qo ] Vo o i T St S o " " o - S W [ . W] T " o~ T " e

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Jescription hr hr hr hr hr hr hx hr hr
fubarea #1 1 1 2 5 16 56 136 213 218
Lotal (cfs) 1 1 2 5 16 56 136 213 218
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
dJescription hr hr hr hr hr hr hr hr hr
Subarea #1 180 132 101 80 54 42 35 31 28
-otal (cfs). 180 132 101 80 54 42 35 31 28
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Subarea #1 26 23 21 i9 17 16 14 13 12
otal (cfs) 26 23 21 19 17 16 14 13 12
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Subarea #1 12 10 9 8 0

A o T SN B . G . o0 ST S S A U S G W W W T S . T T S W D ) v SO U W ity Y " Y e o W | . W S W W e W A S M Wb Vi S A S S - G - S vew SR TR G W M e K T Al e N e S

otal (cfs) 12 i0 9 8 0



Quick TR-55 Ver.5.46 S/N:1315430222
Executed: 17:07;57 05-23-1996

Crestview Estates
Developed Condition with First Phase
Area flowing to culvert CV-DV5
AREA TIMES 10

RUNOFF CURVE NUMBER DATA

--------
----------------

Composite Area: Subarea #1

AREA CN

SURFACE DESCRIPTION (acres)
Type B, Cultivated land 416.50 75
Type B, Asphalt 4.50 98

COMPOSITE AREA ~--> 421 00

---------------
----------------

-
------



Quick TR-55 Ver.5.46
Executed: 17:03:18

S/N:1315430222
05-23-1996 b:CV-DV5.TCT

Crestview Estates

Developed Condition .
Flow to Low Point- CV-DV5

Tc COMPUTATIONS FOR: Subarea #1

SHEET FLOW (Applicable to Tc only)

Segment ID A
Surface description cultivated
Manning's roughness coeff., n 0.0600

Flow length, L (total < or = 300) ft 100.0
Two-yr 24-hr rainfall, P2 in 1.400
Land slope, s ft/ft 0.0200

0.8
.007 * (n*L)
T =2 o hrs 0.12
0.5 0.4 '
P2 * s
SHALLOW CONCENTRATED FLOW
Segment ID . B
Surface (paved or unpaved)? Unpaved
Flow length, L ft 2000.0
Watercourse slope, s ft/ft 0.0170
0.5
Avg.V = Csf * (s) ft/s 2.1037
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T =L / (3600%V) hrs 0.26
CHANNEL FLOW
Segment ID
Cross Sectional Flow Area, a sqg.ft 0.00
Wetted perimeter, Pw ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft 0.0000
Manning's roughness coeff., n 0.0000
2/3 1/2
1.49 * ¢ * s
V= - ft/s 0.0000
n
Flow length, L ft 0
T =L / (3600%V) hrs 0.00
TOTAL

0.12

0.26



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 1

Return Frequency: 50 years

TR-55 TABULAR HYDROGRAPH METHOD
Type 1I. Distribution
(24 hr. Duration Storm)

Executed: 05-23-1996 17:09:12
Watershed file: --> B:CV-DV5 .MOP

Hydrograph file: ~-~> B:CV-DV55.HYD

Crestview Estates
Developed Condition
Flow to Low Point- CV-DV5
AREA TIMES 10

>>>> Input Parameters Used to Compute Hydrograph <<<<

- ———————— — - S o o o W " Y " o o T ot P S T T o U o S T - O - S - o i oo S Y W R W G M. i o S T St Yo o e W o

Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
Jescription (acres) (hrs) (hrs) (in) | (in) input/used
Subarea #1 421.00 75.0 0.40 0.00 2.40 | 0.59 1I1.28 .28

- T Fi_ - S — - —— S — Y . Yo - e ot My o it it S o b S e o it RO P S S e S A A T e S M ot W o St i i e o S o f W - W " —

¥ Travel time from subarea outfall to composite watershed outfall point.
I -~ Subarea where user specified interpolation between Ia/p tables.

Total area = 421.00 acres or 0.6578 sqg.mi
Peak discharge = 195 cfs

125~
>>>> Computer Modifications of Input Parameters <<<<<

—————~———— " o b G - — - P o P ] " W S —— . S 1 o 1 DO s D Bt Mt o S — {o V. T S Bd S S S o S Y v At e TV e e 2

Input Values Rounded Values Ta/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) {hr) {Yes/No) - Messages
ubarea #1 0.38 0.00 0.40 0.00 Yes -

————————— > — —— " — " — V- T " S " iyl A T~ T o o o} o o T s - W Vo V" W —- Y~ ot S . o ok U S - " o Vo U’ T Y~ Y

% Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 2
Return Frequency: 50 vyears

TR-55 TABULAR HYDROGRAPH METHOD
Type 1I. Distribution
(24 hr. Duration Storm)

Executed: 05-23-1996 17:09:12
Watershed file: --> B:CV-DV5 _MOP
Hydrograph file: ~-> B:CV-DV55.HYD

Crestview Estates
Developed Condition
Flow to Low Point-~ CV-DV5
AREA TIMES 10

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) {hrs)
Subarea #1 195 12.4
Composite Watershed 195 12.4



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 3
Return Frequency: 50 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 05-23-1996 17:09:12
Watershed file: =--> B:CV-DV5 _MOP
Hydrograph file: --> B:CV-DV55.HYD -

Crestview Estates
Developed Condition
Flow to Low Point- CV-DV5
AREA TIMES 10

Composite Hydrograph Summary (cfs)

— T —_—_Jo— _——" o~ o " — —— o W —_ - —_ . S T T M Bt Bt e St W oS WS M B Mh W G0 S e TS Wl e M > i W e GER G WL S S W T Gy S OO W4 W W WS W W S S o

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3  12.4
Jescription hr hr hr hr hr hr hr hr hr
Suybarea #1 1 1 1 4 15 50 122 191 195
wotal (cfs) 1 1 1 4 15 50 122 191 195
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Subarea #1 161 118 30 71 48 38 32 28 25
-otal (cfs) 161 118 90 71 48 38 32 28 25
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Subarea #1 23 20 18 17 15 14 12 12 11
‘otal (cfs) 23 20 18 17 15 14 12 12 11
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Subarea #1 10 9 8 7 0

G N TS W S o " T 0t S S Y W G T Tt WD S W WS St SR W SES W D G TR WA e SN L G W O W WAL WS LN U SNE W MDA M So W e AN BN W S e G S e R A SR M W S P S M0 WS D GO MM e WA W= S T S

lotal (cfs) 10 9 8 7 0



DITCH CAPACITIES



Triangular Channel Analysis & Design
Open Chammel - Uniform flow

Worksheet Name: Crestview Kstates
Comment: Determine ditch for west side
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:¥)
Right Side Slope. 3.00:1 (H:V)
Mamming”s n...... 0.030
Channel Slore.... 0.0100 ft/ft
Discharge........ 12.00 cfs
Computed Results:
Depth............ 1.11 £t
Velocity......... 3.23 fps
Flow Area........ 3.71 sf
Flow Top Width... 6.67 ft
Wetted Perimeter. 7.03 £t
Critical Depth... 1.00 ft
Critical Slope... 0.0177 ft/ft
Froude Number.... 0.76 (flow is Subcritical)

Open Chamnel Flow Module., Version 3.21 (¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Crestview Estates
Comment: Determine ditch for east side
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning”™s n...... 0.030
Channel Slope.... 0.0100 ft/ft
Discharge........ 10.00 cfs
Computed Results:
Depth.e.voaenan... 1.04 ft
Velocity......... 3.09 fps
Flow Area........ 3.24 sf
Flow Top Width... 6.23 ft
Wetted Perimeter. 6.57 ft
Critical Depth... 0.98 ft
Critical Slope... 0.0182 ft/ft
Froude Number.... 0.76 (flow is Subcrltlcal)

Open Channel Flow Module, Version 3.21 (¢} 1990
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708
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ATTACHMENT “C”

LIMITED SUBSURFACE EVALUATION
FOR STORMWATER MANAGEMENT
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geele 30

3820 E. Broadway ’ Spokane, Washington 88202

budinger & associates
geotechnical & material engineers

Tomlinson North September 29, 1995
8205 N. Division
Spokane, WA 99208 Project Number H95235

Attention: Bob Frisch

PROJECT: CRESTVIEW ESTATES
Stormwater Facilities
Spokane, WA

SUBJECT: Limited Subsurface Evaluation
For Stormwater Management

In accordance with your request, we have conducted subsurface exploration and
testing at specific locations along the Maple Street alignment of the
proposed Crestview Estates development to provide recommendations for
stormwater handling. The site is located on Five Mile Prairie in the City
of Spokane.

Our evaluation has consisted of site reconnaissance, geotechnical drilling,
logging (borings and backhoe pits), geophysical testing, sampling,
percolation testing, and laboratory testing. Four (4) borings were advanced
near the intersections of proposed roads on August 3, 1995, and 2 backhoe
pits were logged on September 8, 1995. Boring and test pit logs are provided
as Figures 6.2. Infiltrometer test results are provided as Figure 6.2.5.
Results of gradation analysis are presented as Figure 7.1.3, with the results
summarized in Table 7.0. Two (2) shallow seismic refraction surveys were

k==l conducted to evaluate the soundness of rock. Results are presented as

Figures 6.7.

F.C. Budinger PE
(509) 535-8841 Stephen D. Burchett PE



CRESTVIEW ESTATES ' Project Number H95235
Spokane, WA September 29, 1995

Seasonal groundwater flow is believed to follow the surface topography to the
south at a gradient of approximately 0.02 (i=0.02). We did not encounter
groundwater during our exploration of the site.

A single-ring infiltrometer test was conducted adjacent to Test Pit #5 in
accordance with Spokane County specifications to evaluate the permeability
of the clean gravel, sand, and cobble deposit. The 10" I.D. steel casing was
driven approximately 3" below the excavated surface of the clean sand and
gravel. The results weré k=36 ft/day (18 in/hr). These results were
somewhat lower than Hazen’s Approximation of permeability from gradation
analysis of a bulk sample of this material, indicating k=150 ft/day.

CONCLUSIONS ,

We conclude that the subsurface conditions are poorly suited for on-site
disposal of stormwater by subsurface infiltration throughout most of the
site. However, a limited zone of permeab1e soils appears to be present in
the southern area of the site. T : fwty of the soils offer moderate]y
oW ermeab111ty on the order of 1 ft/day (0.5 in/hr). The permg&ple sand

and gravel encountered. in the southern portion of the site offers more
favurab]e permeability on the order of 40 ft/day (20 in/hr).

If cuts are required to achieve grade, excavation difficulty may be

encountered due to shallow rock.
€
W

RECOMMENDATIONS 5

We recommend that accumulated stormwater be discharged to/§1ow1y percolating
retention swales utilizing permeability rates of the sod’and topsoil or 0.5
in/hr, whichever is slower. Excess stormwater in the southern portion of the
site may be discharged to the permeable sand and gravel through an

infiltration gallery at a permeability of?k530'ft/day (15 in/hr).

budmger & associates

Tem) O et eia) e mim————




CRESTVIEW ESTATES | Project Number H95235
Spokane, WA September 29, 1995

It has been a pleasure to be of service to you on this project. If we may
be of further assistance, or if these results require further clarification,
please do not hesitate to contact us.

Respectfully Submitted:
BUDINGER & ASSOCIATES

By: Adohn E. Finnegan, EIT
Gedtechnical Engineer

JEF/sr Reviewed By: Stephen D. Burchett, PE
Addressee - 5 PE Expires 9/24/95
Scott Busch - 1

Attachments

budinger & associates

..... -] imAAre




S3LVIOOSSY % d39NidNd

Hd ONd
X ¥Z 0% “WIT ¥1I
sszseH# gor ~ §6/8 :31va S3LVISI MIIALSIUD 2l= awwsz CHan ) . _..Mu
— n A% SEUEL - ES150 Ed /
1’09 3¥NoI4 | NV1d 31IS ol ——— e
B3pAo
Bz
a8
2
n b4 W-
233 ]
5
B
JZYIEHN
ONIHIINIONI HOTAVL n
A8 Q3QIAO¥d Nvld v, 108 g
. LS 100. -
.001=,1 31V mmﬁ , - k! M IZORON ?
Pt £33 m T8 pATR L09 ITCE _. -on.nn
oy D ” _ “
1 < _ i
- ;| > 1 M
5 5 e N QER&”ITW -
u_flhosﬂ Kk HE smm_s.: /w_,u. cosorn | 19 _w -
T e 5 8= 8= i Fllsl 32
i * b b stre oI 1) 3 i HE]
Pl amc e Y ase i) I3
9TT & L ' b
i i L iy i H
- T B )
= -
e Eqﬂﬁull/ £l /..mm”/ /
T T wmesew Ny -
# []
X s - N8 M
- 13
{aht) CYRLSS
C ) wvasss oNKrg £2 . /u m
cues urdd S J i . 5
- ' A e 2
B - T e n .SAM\ %y ).E:\ HES N//m A usaeu P 3 ot SV; v
F 2 [~ z \
N \
;
o, P
HER0A00N
\
de VO HdNL

w
- >
0 &
3v5-30-113 “Ndas) ovawss ~ W
m AbviGamiL \SNIWE BT ~. ~ < Fut 1%
> - . i
HES 3 ey wim 0y " W NN " =i - 'y wle =
ﬂf L 3 vswen 53 = 5 gsuen giR sy gl . z°
2 e, == ‘9 o H S £ A 2.
£ ~ ~ -~ w
2, + =
2ran 2058 za%8 e
T sovaas
Civa w3y S2-

NOLONIHSVM ‘ALNNOD INVIOJS "INVMOHS
WM LSV Z 39NVH ‘HLMON 9Z dJIHSNMOL
‘2 NOWO3S 40 +/1 AN 3HL NI Q3LVo01

i

u ﬁ u \< ..aax“. .,
.;.5.38,..
saux.*\_. 9&\%
+Z 235700 v/1N
HYERS ‘OHd
¥2 026 WO #/UNED




budinger & associates
geotechnical & matericl engineers

! 6o

JOB NO.: H85235
DATE: 8/3/95

TEST BORING # 1

N end of subdivision

CRESTVIEW ESTATES
SPOKANE, WA

ELEVATION 2408 SURFACE tumble weeds
O
SI. Moist Loose Lt. Brown | 2 Surficial SILT & ORGANICS
I | 'Sl Moist | Soft | Lt. Brown | | Aeolion/ | st
1 Allyvial trace fine SAND
occ. GRAVEL
non plastic
Sl Firm
D
3....
4 - ;
00 (R)NR SI. Moist | Very Dense| Grey, 22 | Alluvial Weathered BASALT?:
ttL'o Dk. Grey 3? | Extrusive GRAVEL
74 (mottled) some SILT
i some SAND
517 sm. amt. COBBLES
_0{ angular
D)
%y <
7; .
6150 17
9 ~
D.
7.._. 2,6
‘No free SSFA REFUSED @ 7'
areundwater BASALT? COBBLES? BOULDER?
observed)
i
KEY
B Undisturbed spilt spoon samoie
) Bulk sample
NR ’ No recovery
i PR f Poor recovery
§ R . Refused
§ | SSFA _ Solid stem flight auger
z HSFA = Hollow stem flight auger
i
i
W l =
o] )
§ g. ; :E Fig. 6.2( "}
& Lf © QISTURE | CONDITION JOLOR i QEPQSIT VISUAL DESCRIPTION




TEST BORING # 3

budinger & associates Middle NE subdivision

DEPTH

geotechnical & material engineers
JOB NO.: H95235 CRESTVIEW ESTATES
DATE: 8/4/95 SPOKANE, WA
v OO0 ELEVATION 2392 SURFACE  weeds
¢ Sl Moist Loose Lt. Brown | 2 Surficial SILT & ORGANICS
W~ |'S. Moist | Soft | Lt Brown, | | Allwial | sur
% Yellow trace fine SAND
Sl. Firm occ. GRAVEL
non plastic
1”,9 Z 1 Sl Moist | Very Dense| Dk. Grey 2?7 | Alluvidal Weathered BASALT?: -
4 9 3?7 | Extrusive GRAVEL
0 some SILT
pp.'? 3o some SAND
\ sm. amt. COBBLES
(No free Hard \ angular
groundwater
observed) SSFA REFUSED @ 3
!
|
i
|
!
i
!
|
!
%
a2 3 [
5 E Fig. 8.00 3
o !
S YMOISTURE | CONDITION JOLOR > DEPOSIT : ViSUAL DESCRIPTION




TEST PIT # 5

budinger & associates S end of subdivision

geotechnical & material engineers

DEPTH

JOB NO.: H85235 CRESTVIEW ESTATES
DATE: 9/8/95 SPOKANE, WA
ATION - 2382 SURFACE tumble weeds
N eYe) a2vmo
' SI. Moist | Loose Dk. Brown | 2 [ Surficial SILT & ORGANICS
[ _; nS—i.-Moi_;t— T S:;t_ - —Lwt._ér;;/-n_‘ je;ﬁo}v T SILT
; Alluvial trace fine SAND
occ. GRAVEL, COBBLE
non plastic
SI. Firm
% St. Moist Dense Dk. Grey Altuvial GRAVEL
s some SAND
2{ " sm. amt. COBBLES
/" 2 angular to subangular
¥ 77X
RN
Oz
-0 [l o)
0;0 /] -
£y
Y
]
h7
N7
2. [
& Moist Very Dense| Grey, 3 Extrusive Fractured BASALT?
3 Dk. Grey GRAVEL
% (mottled) some SAND
-,0. sm. amt. COBBLES
- = sm. amt. SILT
(Mo free angular
groundwater =
Qbser\ved) EXCAVATION REFUSED @ 7
g BASALT? COBBLES? BOULDER?
?
i !
& : -
) g P s Fig. 8.2( I
= : v
= SQISTURE | CONDITION © 0 JOLOR | & DEPOSIT VISUAL DESCRIPTION
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CRESTVIEW ESTATES

Spokane, WA

Project Number H95235
September 29, 1995

INFILTROMETER TEST RESULTS

TEST PIT #5
| %
\x\\ -3 fu/ddy
\‘x
\3@\\\
\%\\
e
¢ 4 8 12 T P9 Tag Ty et T g
, § 10 W 1B A % 0N 0B
TIME- (minutes) -

budinger & associates
aeotechnical & material enqineers
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CRESTVIEW ESTATES Project Number H95235
Spokane, WA September 29, 1995

LABORATORY SUMMARY

STRATUM , 2
ELEVATION ft 2378
BORING NUMBER ~ 5
DEPTH TOP ft 4
BOTTOM ft 6

SAMPLE TYPE BULK
UNIFIED CLASSIFICATION GP
3" 100%

S 1%" % 87 -
I 1" 79
E 3/4"  GRAVEL p 70
v 1/2" A 62
E 3/8" S 58
# 4 S 49
S # 10 I 37
I # 16 N 24
VA # 30 SAND G 12
E # 40 8
# 100 : 4
# 200 * v 3
EFFECTIVE SIZE (D,) mm .51

HYDRAULIC CONDUCTIVITY *

Hazen’s Approximation ft/day 150

* Neglect Gravel Fraction

budinger & associates

Aantarhrninal 2 matanal ancainaare



Percent Finer

CRESTVIEW ESTATES JOB #H85235
SPOKANE, WA .

COARSE t FINE OARS!! MEDIUM ‘ FINE
COBBLE GRAVEL SAND SILT CLAY
STRATUM 2
U.S. STANDARD SIEVE SIZES PIT #5
@ 4’-¢6’
e W T Lir Melee =2 ¢ 828 8 8
IOO"M 1 \\ { i () g b 1 1 ] i 3, ' A
AN
A\
\
X
80 \\
X
X
X
X
AN
Y
AN
&0 \\
L :
\\
\
40 \\
N
\
AY
T \ H
X
\
\
\
20 R \ :
N :
-
H T
\\ S A
[o]]
o o o L L :
: : ’ ° 3 E
o
Grain. Diameter / mm.
FIG. 7.1.4

budinger & associates
geotechnical & material engineers
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£(¥ Taylor Engineering, Inc.
Civil Design and Land Planning

Principals:

Perry M. Taylor, PE.
Stanley R. Stirling
Mark A. Aronson, PE.
David C. Larsen, PE.

September 4, 1996 Associates:
Scott M. Busch, P.E.
Frank R. Ide, ASLA

Chief Financial Officer:
Eldon Brown, P.E. Edwin G. Wagnild
City Construction Services
W 808 Spokane Falls Blvd. 3rd Floor -
Spokane, WA 99201

RE: Crestview Estates - Drainage Revision
Dear Eldon,

This letter is in regard to the questions raised in our August 12, 1996 meeting and specifically
to the overall drainage basin which flows to the existing 18” concrete culvert located at the
south end of the referenced project. This culvert crosses Strong Road near the existing
lowpoint of the road. This culvert is currently sedimented in but will be re-established with
the project. As per our meeting at your office, we revised the basin boundary to include the
area which flows to Strong Road and then east toward the existing culvert. The Cn numbers
were also revised as per the meeting to 75 (cultivated) only for the areas which are currently
farmed and the remaining area, except for roads, is 61 (meadow). These areas are shown on
the attached basin map. The Tc path used for both the existing and developed condition is also
shown on the map. This path did not change from the existing to the developed condition
since the longest path for the Time of Concentration was not through the developed area. The
resulting maximum runoff rates calculated for the 50 year event for the existing and developed
conditions are as follows:

Existing condition: 16.3 CFS
Developed phasing 18.0 CFS*

* Excludes runoff to slow percolating retention pond for the area west of Maple.
Includes improvements on north and southeast portion of Tieton, improvements
on the north side of Strong Road, and the residential area on the east side of
Maple.

Based on the above data, we completed a routing through the existing culvert to determine
what the flow and ponding effects were for the existing condition. The flow through the
existing culvert was calculated using HY 8 culvert analysis program. The tailwater for this
analysis was assumed to be 75% of the pipe diameter. This information together with the

106 W. Mission Ave. » Spokane, WA 99201-2345 « (509) 328-3371
FAX (509) 328-8224



existing ponding volume available on the north side of Strong Road was then incorporated into
a routing. The results of this routing show that the maximum outflow through the culvert is
10.8 cfs with a storage volume of 6,981 CE. The road elevation at centerline in the lowpoint
is approximately elevation 82.2. The highest ponding elevation was calculated to be 81.95,
which indicates that the calculated storm does not overflow the street.

The phase I only developed condition was reviewed to determine the impact generated by the
50 year design storm. Disposal through galleries with the developed condition totals 1.33 cfs
which accounts for the two road side galleries along Strong and the gallery in the swale at the
northeast corner of Maple and Strong. The total outflow per the calculations is 11.11 cfs
which when reduced by the gallery outflow (1.33 cfs) results in 9.78cfs flowing out the
culvert. This flow is less than the existing system, which should provide for an adequate
system. A revised drawing is included providing this storage basin on Lot 1, Block 2.

Please review this information at your earliest convenience, and let us know if this is
acceptable.

Sincerely,
TAYLOR ENGINEERING, INC.

/é( ﬂmg»uf\

Scott M .Busch, P.E.
Project Engineer

Enclosure

SMB/jsg/95-098/1t-brown.wrd

[eowes 1/8/97 ]

Taylor Engineering, Inc.
Civil Design and Land Planning

106 W. Mission Ave. » Spokane, WA 99201-2345 » (508) 328-3371 H
FAX (509) 328-8224



EXISTING CONDITION ANALYSIS



Quick TR-55 Ver.5.46 S/N:1315430222
Executed: 11:43:58 08-20-1996

Crestview Estates
Existing Condition (REVISED)
Area flowing to culvert CV-EX5R

AREA TIMES 10

----------
-------

Composite Area: Subarea #1

SURFACE DESCRIPTION
Type B, Cultivated land
Type B, Asphalt
Type B, Meadow

COMPOSITE AREA —-——>

---------
.« o s

. .--ol--o-
% s 00 e e

0

RUNOFF CURVE NUMBER DATA

--------------------
------------------------------

AREA CN

(acres)

418.20 75
5.42 g8

259.70 61

683.32 69.9

----------

(70 )



Quick TR-55 Ver.5.46

Executed: 11:46:03

S/N:1315430222
. 08-20-1996 ' c:\drain\CV-EXS5R.TCT

Crestview Estates

Existing Condition (REVISED)
Flow to Low Point- CV-EXSR

Tc COMPUTATIONS FOR: Subarea #1

SHEET FLOW (Applicable to Tc only)

Segment ID A
Surface description cultivated
Manning's roughness coeff., n 0.0600
Flow length, L (total < or = 300) ft 100.0
Two-yr 24-hr rainfall, P2 in 1.400
Land slope, s ft/ft 0.0200
0.8
.007 * (n*L)
T= - hrs 0.12
0.5 0.4
P2 *
SHALLOW CONCENTRATED FLOW
Segment ID B
Surface (paved or unpaved)? Unpaved
Flow length, L ft 2880.0
Watercourse slope, s ft/ft 0.0130
0.5
Avg.V = Csf * (s) ft/s 1.8396
where: Unpaved Csf = 16.1345
Paved Csf = 20.3282
T = L / (3600%V) hrs 0.43
CHANNEL FLOW
Segment 1D
Cross Sectional Flow Area, a sqg.ft 0.00
Wetted perimeter, Pw ) ft 0.00
Hydraulic radius, r = a/Pw ft 0.000
Channel slope, s ft/ft 0.0000
Manning's roughness coeff., n 0.0000
2/3 1/2
1.49 * ~r * g
Vz e ft/s 0.0000
n
Flow length, L ft 0
T =L / (3600%V) ) hrs 0.00

oooooooooooooooo
----------------

= 0.12

= 0.43

-------------------
-------------------



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 1
Return Frequency: 50 years

TR~-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 08-20-1996 11:47:05
Watershed file: --> C:\DRAIN\CV-EX5R .MOP
Hydrograph file: --> C:\DRAIN\CV-EXS5R.HYD

Crestview Estates
Existing Condition (REVISED)
Flow to Low Point- CV-EXSR
AREA TIMES 10

>>>> Input Parameters Used to Compute Hydrograph <<<<

e - S " (S ot o S o S U i i o O e O Ot S ot o S W W s S O T o W o~ . " W Wb Wit o o S S oo oy St Bov o o S B B o o B o S e g e S oo o ot S s oo

Subarea AREA CN Tc * Tt Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) (in) | (in) input/used
Subarea #1 683.32 70.0 0.50 0.00 2.40 | 0.41 1I.36 36
* Travel time from subarea outfall to composite watershed outfall point.

I -- Subarea where user specified interpolation between Ia/p tables.

Total area = 683.32 acres or 1.0677 sq.mi
Peak discharge = 163 cfs

>>>> Computer Modifications of Input Parameters <<<<<

——— o am— i Tte i S S T~ ]~ - —]— 1 7~ V", " ", ] " 7o~ o - - — " o -~ —" " W - St o} B i e M S o . S . e S S b e i e O — -

Input Values Rounded Values Ié/p
Subarea Tc * Tt Tc * Tt Interpolated Ia/p
Description {(hxr) (hr) (hr) (hr) (Yes/No) Messages
Subarea #1 0.55 0.00 0.50 0.00 Yes -

o — - -~ — -~ - " Y " — Vo (i s - VD O T i e e ot M M G s e M S S . o W T o e W ot S S -~ - W - - - " T B S S S

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 2
Return Frequency: 50 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 08-20-1996 11:47:05
Watershed file: ~-> C:\DRAIN\CV-EXBR .MOP
Hydrograph file: --> C:\DRAIN\CV-EX5R.HYD

Crestview Estates
Existing Condition (REVISED)
Flow to Low Point- CV-EXS5R
AREA TIMES 10

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall
Subarea (cfs) (hrs)

——— - — - - —- - . - —— o ——— i — — "t~ -~ —

————— - o 1 — L R Ry —— ————— - —"— - — - -—

Composite Watérshed 163 12.5



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 3
’ Return Frequency: 50 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 08-20-1996 11:47:05
Watershed file: ~-> C:\DRAIN\CV-EX5R .MOP
Hydrograph file: ~-> C:\DRAIN\CV-EXS5R.HYD

Crestview Estates
Existing Condition (REVISED)
Flow to Low Point- CV-EXS5R
AREA TIMES 10

Composite Hydrograph Summary {cfs)

" ——— T - T o ] o V" > U — - o — S . o T o Vo O " Y s o ot Wt S A W S B S M M W " T o Yo" - " — 7o - SmS T__ W W " o s o S o s A e

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hx hr hr hr hr hr hr hr hr
Subarea #1 0 0 0 0 3 17 52 108 155
Total (cfs) 0 0 0 0 3 17 52 108 155
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Subarea #1 163 146 118 96 68 52 43 37 33
Total (cfs) 163 146 118 96 68 52 43 37 33
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Subarea #1 30 26 24 22 20 18 16 15 15
Total (cfs) 30 26 24 22 20 18 16 15 15
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr hr
Subarea #1 14 12 11 9 4]

- —————- - S - —— T " W Sy Vot Ut S T W Bt W Mo S A e S WR Y G T e — . G — - " - S Y —— T - — T o - —— T T - — -

Total (cfs) 14 12 11 .9 0



POND-2 Version: 5.16 S/N: 1295130196 Page 1
Executed 08-26-1996 11:35:06 ¢

k%%%% Multiply Hydrograph by Constant #%%%%

Unit .HYD File: c:\drain\CV-EX5R.HYD
Output Hydrograph: c:\drain\CV-EX5R1.HYD

Multiplier Constant: .1

TIME Unit Multiplier Output Hydrograph
(hrs) ) Ordinates Constant (cfs)
11.00 0.00 X 0.100 = 0.00
11.10 0.00 x 0.100 = 0.00
11.20 0.00 X 0.100 = 0.00
11.30 0.00 X 0.100 = 0.00
11.40 0.00 X 0.100 = 0.00
11.50 0.00 X 0.100 = 0.00
11.60 0.00 X 0.100 = 0.00
11.70 0.00 X 0.100 = 0.00
11.80 0.00 X 0.100 = 0.00
11.90 0.00 X 0.100 = 0.00
12.00 3.00 b4 0.100 = 0.30
12.10 17.00 X 0.100 = 1.70
12.20 52.00 X 0.100 = 5.20
12.30 108.00 X 0.100 = 10.80
12.40 155.00 X 0.100 = 15.50
12.50 163.00 X 0.100 = 16.30
12.60 146.00 X 0.100 = 14.60
12.70 118.00 X 0.100 = 11.80
12.80 96.00 X 0.100 = 9.60
12.90 82.00 x 0.100 = 8.20
13.00 68.00 x 0.100 = 6.80
13.10 60.00 X 0.100 = 6.00
13.20 52.00 X 0.100 = 5.20
13.30 48.00 X 0.100 = 4.80
13.40 43.00 b4 0.100 = 4,30
13.50 40.00 X 0.100 = 4,00
13.60 37.00 X 0.100 = 3.70
13.70 35.00 X 0.100 = 3.50
13.80 33.00 b4 0.100 = 3.30
13.90 32.00 X 0.100 = 3.20
14.00 30.00 b4 0.100 = 3.00
14.10 29.00 X 0.100 = 2.90
14.20 27.00 b4 0.100 = 2.70
14.30 26.00 X 0.100 = 2.60
14.40 25.00 x 0.100 = 2.50
14.50 25.00 X 0.100 = 2.50
14.60 24.00 X 0.100 = 2.40
14.70 24.00 X 0.100 = 2.40
14.80 23.00 X 0.100 = 2.30
14.90 22.00 x 0.100 = 2.20
15.00 22.00 X 0.100 = 2.20
15.10 22.00 X 0.100 = 2.20



POND-2 Version: 5.16 S/N: 1295130196 Page 2
Executed 08-26-1996 11:35:06

*%%%% Multiply Hydrograph by Constant **#%x*

Unit .HYD File: c:\drain\CV-EX5R.HYD
Output Hydrograph: c:\drain\CV-EX5R1.HYD

Multiplier Constant: .1

TIME Unit Multiplier Output Hydrograph
(hrs) Ordinates Constant (cfs)
15.20 21.00 X 0.100 = 2.10
15.30 21.00 X 0.100 = 2.10
15.40 20.00 X 0.100 = 2.00
15.50 20.00 X 0.100 = 2.00
15.60 20.00 x 0.100 = 2.00
15.70 19.00 x 0.100 = 1.90
15.80 19.00 x 0.100 = 1.90
15.90 18.00 X 0.100 = 1.80
16.00 18.00 X 0.100 = 1.80
16.10 18.00 X 0.100 = 1.80
16.20 17.00 x 0.100 = 1.70
16.30 17.00 x 0.100 = 1.70
16.40 16.00 X 0.100 = 1.60
16.50 16.00 X 0.100 = 1.60
16.60 16.00 x 0.100 = 1.60
16.70 16.00 X 0.100 = 1.60
16.80 15.00 X 0.100 = 1.50
16.90 15.00 X 0.100 = 1.50
17.00 15.00 x 0.100 = 1.50
17.10 15.00 X 0.100 = 1.50
17.20 15.00 x 0.100 = 1.50
17.30 15.00 X 0.100 = 1.50
17.40 15.00 b4 0.100 = 1.50
17.50 15.00 X 0.100 = 1.50
17.60 15.00 x 0.100 = 1.50
17.70 15.00 x 0.100 = 1.50
17.80 14.00 x 0.100 = 1.40
17.90 14.00 X 0.100 = 1.40
18.00 14.00 X 0.100 = 1.40
18.10 14.00 x 0.100 = 1.40
18.20 14.00 b4 0.100 = 1.40
18.30 13.00 x 0.100 = 1.30
18.40 13.00 b'4 0.100 = 1.30
18.50 13.00 X 0.100 = 1.30
18.60 13.00 x 0.100 = 1.30
18.70 13.00 X 0.100 = 1.30
18.80 12.00 X 0.100 = 1.20
18.90 12.00 X 0.100 = 1.20
19.00 12.00 X 0.100 = 1.20
19.10 12.00 X 0.100 = 1.20
19.20 12.00 x 0.100 = 1.20



POND-2 Version: 5.16 S/N: 1295130196 Page 3
Executed 08-~26-1996 11:35:06

*%%%%* Multiply Hydrograph by Constant **#%%

Unit .HYD File: c:\drain\CV-EX5R.HYD
Output Hydrograph: c:\drain\CV-EX5R1.HYD

Multiplier Constant: .1

TIME Unit Multiplier Output Hydrograph
(hrs) Ordinates Constant (cfs)
19.30 12.00 x 0.100 = 1.20
19.40 12.00 x 0.100 = 1.20
19.50 12.00 X 0.100 = 1.20
19.60 11.00 x 0.100 = 1.10
19.70 11.00 x 0.100 = 1.10
19.80 11.00 X 0.100 = 1.10
19.90 11.00 X 0.100 = 1.10
20.00 11.00 X 0.100 = 1.10
20.10 11.00 x 0.100 = 1.10
20.20 11.00 b4 0.100 = 1.10
20.30 11.00 x 0.100 = 1.10
20.40 11.00 X 0.100 = 1.10
20.50 10.00 X 0.100 = 1.00
20.60 10.00 X 0.100 = 1.00
20.70 10.00 x 0.100 = 1.00
20.80 10.00 b4 0.100 = 1.00
20.90 10.00 X 0.100 = 1.00
21.00 10.00 X 0.100 = 1.00
21.10 10.00 x 0.100 = 1.00
21.20 10.00 X 0.100 = 1.00
21.30 10.00 X 0.100 = 1.00
21.40 10.00 X 0.100 = 1.00
21.50 10.00 X 0.100 = 1.00
21.60 9.00 X 0.100 = 0.90
21.70 9.00 X 0.100 = 0.90
21.80 9.00 X 0.100 = 0.90
21.90 9.00 X 0.100 = 0.90
22.00 9.00 X 0.100 = 0.90
22.10 9.00 X 0.100 = 0.90
22.20 9.00 X 0.100 = 0.90
22.30 8.00 X 0.100 = 0.80
22.40 8.00 X 0.100 = 0.80
22.50 8.00 x 0.100 = 0.80
22.60 8.00 X 0.100 = 0.80
22.70 7.00 X 0.100 = 0.70
22.80 7.00 b4 0.100 = 0.70
22.90 7.00 X 0.100 = 0.70
23.00 7.00 X 0.100 = 0:.70
23.10 7.00 b4 0.100 = 0.70
23.20 6.00 X 0.100 = 0.60
23.30 6.00 x 0.100 = 0.60



POND-2 Version: 5.16 S/N: 1295130196 Page 4
Executed 08-26-1996 11:35:06

#%%%% Multiply Hydrograph by Constant #**%%

Unit .HYD File: c:\drain\CV-EX5R.HYD
Output Hydrograph: c:\drain\CV-EX5R1.HYD

Multiplier Constant: .1

TIME Unit Multiplier - - Output Hydrograph
(hrs) Ordinates Constant T (efs)
23.40 6.00 X 0.100 = 0.60
23.50 6.00 X 0.100 = 0.60
23.60 5.00 X 0.100 = 0.50
23.70 5.00 X 0.100 = 0.50
23.80 5.00 X 0.100 = 0.50
23.90 5.00 X 0.100 = 0.50
24.00 4.00 b.4 0.100 = 0.40
24.10 4,00 b4 0.100 = 0.40
24.20 4.00 b 4 0.100 = 0.40
24.30 4.00 b 4 0.100 = 0.40
24.40 4.00 X 0.100 = 0.40
24.50 3.00 X 0.100 = 0.30
24.60 3.00 X 0.100 = 0.30
24.70 3.00 b 4 0.100 = 0.30
24.80 3.00 X 0.100 = 0.30
24.90 2.00 X 0.100 = 0.20
25.00 2.00 P-4 0.100 = 0.20
25.10 2.00 X 0.100 = 0.20
25.20 2.00 X 0.100 = 0.20
25.30 2.00 b.4 0.100 = 0.20
25.40 1.00 X 0.100 = 0.10
25.50 1.00 b 4 0.100 = 0.10
25.60 1.00 X 0.100 = 0.10
25.70 1.00 X 0.100 = 0.10
25.80 0.00 X 0.100 = 0.00
25.90 0.00 X 0.100 = 0.00



1

CURRENT DATE: 08-26-1996 FILE DATE: 08-26-~1996
CURRENT TIME: 10:37:38 FILE NAME: CV
kR g R R SR WA A A NN NN MENE S M S A A A SRR AR
Fkkhhkkhhhhkhrrhrrhrkhhhhnhk FHWA CULVERT ANALYSIS R R L T Lk L
fhkkhkhhhhhhkhkhhhfhhhhhhkhdk HY-8, VERSION 4.0 T T T R R R T
ARERERIAIRRAE AT IR I IR IR KA I RAR AR AR IR IR AR AR AR AT AT ARAAARARIRRAR A AR I IR R IR R AR T K&
| C | SITE DATA | CULVERT SHAPE, MATERIAL, INLET _ 1
| U oo | |
| L | INLET OUTLET CULVERT | BARRELS |
| Vv | ELEV. ELEV., LENGTH | SHAPE SPAN RISE MANNING INLET

| # | (FT) ' (FT) (FT) | MATERIAL - (FT) (FT) n TYPE |
I R e |
| 1 | 79.69 78.58 34.02 | 1 RCP 1.50 1.50 .012 CONVENTIONAL |
| 2 | ‘ l : l
| 3 | I l
| 4 | | l
| 5 | | |
| 6 | |
*kkkk *

B e R e R R R R R e R S R TR R R R T P R T R

et R Ll R b R e R R e R e R T S R s R

SUMMARY OF CULVERT FLOWS (CFS) FILE: CV DATE: 08-26-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
79.70 0 0 0 0 0 0 0 0 1
80.31 2 2 0 0 0 0 0 0 1
80.64 3 3 o 0 0 0 0 0 1
80.90 -5 5 0 0 0 0 0 0 1
81.13 7 7 0 0 0 0 0 0 1
81.38 8 8 0 0 0 0 0 0 1
81.67 10 10 0 0 0 0 0 0 1
82.02 i1 11 0 0 0 0 0 0 1
82.15 13 12 0 0 0 0 0 0 30
82.26 15 12 0 0 0 0 0 2 30
82.29 16 12 0 0 0 0 0 4 19
82.20 12 12 0 0 0 0 0 OVERTOPPING

FEEAERAEAREAEXKRAFARRRERRRRIFAKIAAXIFAFTRRF AR A AR R AR AT ARk Rk hhdhohkhhkrhdhhkhhhhdhhddddhkdrd

AEERRIAIEIAREAERAKAEEARER AT A AR AKX ARR AR IR LA RARRRRA AR RAR A AR ARERERAA AR A AR R A AT LA LR% %

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CV DATE: 08-26-1996
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
79.70 0.00 0 0 0.00
80.31 0.00 2 0 0.00
80.64 0.00 3 0 0.00
80.90 6.00 5 0 0.00
81.13 0.00 7 0 0.00
81.38 0.00 8 0 0.00
81.67 0.00 , 10 0 0.00
82.02 0.00 11 0 0.00
82.15 -0.00 13 1 8.52
82.26 -0.00 15 0 2.13
82.29 -0.00 16 0 0.86

D L L LR R L R T T L Ty L e T T T T 2 T T T T 2

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

HEKRKEIRKRAARIRAAARAAAREAFTAARKRAIRA R IATE R A IR XA TR I A TR ARk kb hhrohhdhhddhkhdhhkihdkhhdkd



2

CURRENT DATE: 08-26-1996 " FILE DATE: 08426;1996

CURRENT TIME: 10:37:38 FILE NAME: CV

R T S e S R R L LT L Ly
PERFORMANCE CURVE FOR CULVERT # 1 -~ 1 ( 1.5 BY 1.5 ) RCP

R L R L R L LR L L T T A A ey

DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft)  (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)

B R R ok S R R e e R R L L T R R R R N R LTS

79.70 0.00 0.01 O-NF 0.00 0.00 0.00 0.00 0.00 1.12
80.31 0.62 0.62 1-82n 0.28 0.48 7.05 0.28 0.00 1.12
80.64 0.95 0.95 1-S82n 0.40 0.68 7.98 0.42 0.00 1.12
80.90 1.21 1.21 1-82n 0.49 0.85 8.76 0.53 0.00 1.12
81.13 1.44 1.44 1-82n 0.58 0.98 9.24 0.63 0.00 1.12
81.38 1.69 1.69 5-82n 0.65 1.10 9.66 0.72 0.00 1.12
10 81.67 1.98 1.98 5-S82n 0.73 1.21 10.10 0.81 0.00 1.12
11 82.02 2.33 2.33 5-82n 0.80 1.28 10.42 0.89 0.00 1.12
12 82.14 2.45 2.45 5-S8S2n 0.82 1.30 10.54 0.92 0.00 1.12
12 82.25 2.56 2.56 5-S2n 0.84 1.32 10.64 0.94 0.00 1.12
12 82.28 2.59 2.59 5-82n 0.84 1.33 10.67 0.94 0.00 1.12
B R R R L R R R R L R L Lt h Lt L L T T W AR A SR R AN R AR SN Y
El. inlet face invert 79.69 ft El. outlet invert 78.58 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
Ak AT RAE A A A RA AR A IR AR KA I AT AR IR KA AR A AR A AR A A AR AR AN AR AR ARAARRRRRAR A AR I AR I RT AR AR R TR

CJOTWNO

*%%k%% SITE DATA **%%% CULVERT INVERT #*%kkkikdkkkkkhisk

INLET STATION (FT) 0.00

INLET ELEVATION (FT) 79.69

OUTLET STATION (FT) 34.00

OUTLET ELEVATION (FT) 78.58

NUMBER OF BARRELS 1

SLOPE (V-FT/H-FT) 0.0326

CULVERT LENGTH ALONG SLOPE (FT) 34.02
khxxk CULVERT DATA SUMMARY FhkhhkhkrkhkhhkdhkhkikhkhTihhki ik
‘ BARREL SHAPE . CIRCULAR

BARREL DIAMETER 1.50 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL GROOVED END PROJECTION

INLET DEPRESSION NONE

********************************************************************************



3

CURRENT DATE: 08-26-1996 FILE DATE: 08-26-1996
CURRENT TIME: 10:37:38 FILE NAME: CV

D R R L L R R L X R R o R R R E R R R R R T T O R R e RS A Y
T L T R ) TAILWATER khkkkhkhhrhkkhkhrddhhhh i
R R R T R R L L L T L T L T ey
T T Rt L L S R LT T L T P TR PR R e e

CONSTANT WATER SURFACE ELEVATION
79.70

B 2 TR R R R R R L R R S T R R T T R L L R R R

kkkkkkkkkhhrhhhkhkhhkhrkkdx ROADWAY OVERTOPPING DATA #kkkdhikkhhkkhikhhhhhhhrhdihk
D R L L R L R R R L L R L LR L R L L T ot L L L d L L L L TR E e e

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 20.00
x%%*% USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 0.00 83.00
2 125.00 82.20
3 165.00 82.20
4 265.00  83.00

LT R T R P S T T s P R T R T R TR R S R L R R R Rk



Outlet Structure File: CV-EX18 .STR

POND-2 Version: 5.16 S/N: 1295130186
Date Executed: Time Executed:

dhhhkhhikAhkhhkhkdrhdidikhkdhkhikhkddsd
Crestview Estates
Existing Condition

Flow through 18" RCP Culvert

Overflow road @ Elevation 82.2
*********************k********

*%%%% COMPOSITE OUTFLOW SUMMARY *%%%

Elevation (ft) Q (cfs) Contributing Structures

—————— " - - - ——— . — o —————— . —— ]~ - - — - - - — ——— - o - o
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Outlet Structure File: CV-EX18 .STR

POND~2 Version: 5.16 - S/N: 1295130196
Date Executed: Time Executed:

Khkkkkkrhkkhkdkikhhhkhhkdhkddhkidhkrhiikx

Crestview Estates
Existing Condition
Flow through 18" RCP Culvert

Overflow road @ Elevation 82.2
AERFIRFRAIRFIAAFAAAAFTFARA AR R R AR &

Qutlet Structure File: ' c:\drain\CvV-EX18 .STR
Planimeter Input File: c:\drain\CV5-EX .VOL
Rating Table Output File: c:\drain\CV5-EX .PND

Min. Elev.(ft) = 80 Max. Elev.(ft) = 82.2 Incr.(ft) =

Additional elevations (ft) to be included in table:
k k% kK kK k k k k %k * kK kK *k & *& kK %k * %k %k % & *k * & %

KAEREIERTEREATAR IR AR A I I X TRk hh T hddhdhhkdhhhhkhdhds

SYSTEM CONNECTIVITY
R T T Y T T e

Structure No. Q Table Q Table

Outflow rating table summary was stored in file:
c:\drain\CV5-EX .PND

.1



Outlet Structure File: CV-EX18 .STR

POND-2 Version: 5.16 S/N: 1295130196
Date Executed: ‘ Time Executed:

T Y R L R AL
Crestview Estates
Existing Condition

Flow through 18" RCP Culvert

Overflow road @ Elevation 82.2
R L L L T L L L L T T Tt e

Outflow Rating Table for Structure #5

TABLE Input your own rating table.
Elevation (ft) Q (cfs) Computation Messages

80.00 1.0 Interpolated from input table
80.10 1.3 Interpolated from input table
80.20 1.7 Interpolated from input table
80.30 2.0

80.40 2.3 Interpolated from input table
80.50 2.6 Interpolated from input table
80.60 2.9 Interpolated from input table
80.70 3.5 Interpolated from input table
§0.80 4.2 Interpolated from input table
80.90 5.0

81.00 5.9 Interpolated from input table
81.10 6.7 Interpolated from input table
81.20 7.3 Interpolated from input table
81.30 7.7 Interpolated from input table
81.40 8.1 Interpolated from input table
81.50 8.8 Interpolated from input table
81.60 9.5 Interpolated from input table
81.70 10.1 Interpolated from input table
81.80 10.4 Interpolated from input table
81.90 10.7 Interpolated from input table
82.00 10.9 Interpolated from input table
82.10 11.7 Interpolated from input table

82.20 12.3 Interpolated from input table



POND-2 Version: 5.16
S/N: 1295130196

Crestview Estates
Existing Condition
Overall Basin - CV5-EX

CALCULATED 08-26-1996 11:44:32
DISK FILE: c:\drain\CV5-EX .VOL

Planimeter scale: 1 inch = 1 ft.

‘ *
Elevation Planimeter Area Al+A2+sqgr(A1%A2) Volume Volume Sum

(£t) (sg.in.) (sq.ft) (sq.ft) (cubic-ft) (cubic-£ft)
80.00 10.00 10 ¢] 0 0
81.00 200.00 200 255 85 85
82.00 21,245.00 21,245 23,506 7,835 7,920
82.50 *I% 35,392 84,058 14,010 21,930
83.00 53,130.00 53,130 107,972 35,991 43,911
*I* —-~~> Interpolated area from closest two planimeter readings.

2

IA = (sq.rt(Areal)

+

((Ei~E1)/(E2~El))*(sq.rt(Area2)-sq.rt(Areal)))

where: E1, E2 Closest two elevations with planimeter data

Ei = Elevation at which to interpolate area
Areal,Area2 = Areas computed for El, E2, respectively
IA = Interpolated area for Ei

* Incremental volume computed by the Conic Method for Reservoir Volumes.
Volume = (1/3) * (EL2-EL1l) * (Areal + Area2 + sqg.rt.(Areal*Areal2))
Lower and upper elevations of the increment

Areas computed for EL1l, EL2, respectively
Incremental volume between EL1 and EL2Z

where: EL1, EL2
Areal,Area2
Volume

nuu



POND-2 Version: 5.16 S/N: 1295130196 Page 1
EXECUTED: 08-26-1996 11:49:25

************************************

%
* Crestview Estates

* Existing Condition

* Flow through 18" RCP Culvert
* Overflow road @ Elevation 82.2
%
*

% % W % *

L e R T e T T Y X E]

Inflow Hydrograph: c:\drain\CV-EX5R1.HYD
Rating Table file: c:\drain\CV5-EX .PND

~—=-INITIAL CONDITIONS~---

Elevation = 80.00 ft
Outflow = 1.00 cfs
Storage = 0 cu-ft
INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | | 25/t | 28/t + 0
} (ft) } (cfs) } (cu-ft) ; } (cfs) { (cfs)
| 80.00 | 1.0 | 0] [ 0.0 | 1.0
| 80.10 | 1.3 | 1] | 0.0 | 1.3
| 80.20 | 1.7 | 4] | 0.0 | 1.7
| 80.30 | 2.0 | 7] | 0.0 | 2.0
| 80.40 | 2.3 | 12] | 0.1 | 2.4
| 80.50 | 2.6 | 19] | 0.1 | 2.7
| 80.60 | 2.9 | 27| | 0.2 | 3.1
| 80.70 | 3.5 | 38| | 0.2 | 3.7
| 80.80 | 4.2 | 51] | 0.3 | 4.5
| 80.90 | 5.0 | 66 | | 0.4 | 5.4
| 81.00 | 5.9 | 85| | 0.5 | 6.4
| 81.10 | 6.7 | 129 | 0.7 | 7.4
| 81.20 | 7.3 | 246 | 1.4 | 8.7
| 81.30 | 7.7 | 468 | | 2.6 | 10.3
] 81.40 | 8.1 | 832] | 4.6 | 12.7
| 81.50 | 8.8 | 1,372] | 7.6 | 16.4
| 81.60 | 9.5 | 2,122] | 11.8 | 21.3
| 81.70 | 10.1 | 3,118] | 17.3 | 27.4
| 81.80 | 10.4 | 4,393] | 24.4 | 34.8
| 81.90 | 10.7 | 5,982]| | 33.2 | 43.9
| 82.00 | 10.9 | 7,921 | 44.0 | 54.9
| 82.10 | 11.7 | 10,171 | 56.5 | 68.2
| 82.20 | 12.3 | 12,682 | 70.5 | 82.8

- ———_— - - — o ] W~ - " — e ——— - o - t— o —— — " T T —_—— -~ —— -

Time increment (t) = 0.100 hrs.
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POND-2 Version: 5.16 S/N: 1295130196
EXECUTED: 08-26-1996 11:49:25

Pond File: c:\drain\CV5-EX .PND
Inflow Hydrograph: c¢:\drain\CV-EX5R1.HYD
Outflow Hydrograph: c:\drain\OUT .HYD

INFLOW HYDROGRAPH

———— 1 o —— W T o T ot o o ot

TIME | INFLOW | | I1+12 | 28/t - O
(hrs) | (cfs) | | (cfs) | (cfs)
———————— R I e B
11.000 | 0.00] | ————- | -1.0
11.100 | 0.00] | 0.0 | -1.0
11.200 | 0.00] | 0.0 | -1.0
11.300 | 0.00] | 0.0 | -1.0
11.400 | 0.00| | 0.0 | -1.0
11.500 | 0.00] | 0.0 | -1.0
11.600 | 0.00] ] 0.0 | -1.0
11.700 | 0.00] | 0.0 | -1.0
11.800 | 0.00] | 0.0 | -1.0
11.900 | 0.00] | 0.0 | -1.0
12.000 | 0.30| | 0.3 | -0.7
12.100 | 1.70] | 2.0 | -1.3
12.200 | 5.20] | 6.9 | -4.8
12.300 | 10.80] | 16.0 | ~4.5
12.400 | 15.50] | 26.3 | 2.7
12.500 | 16.30] | 31.8 | 13.7
12.600 | 14.60| | 30.9 | 23.2
12.700 | 11.80] | 26.4 | 28.0
12.800 | 9.60] | 21.4 | 27.8
12.900 | 8.20] | 17.8 | 24.1
13.000 | 6.80] | 15.0 | 18.0
13.100 | 6.00] | 12.8 | 10.4
13.200 | 5.20] | 11.2 | 2.5
13.300 | 4.80]| ] 10.0 | -3.6
13.400 | 4.30] | 9.1 | -4.7
13.500 | 4.00] | 8.3 | -3.2
13.600 | 3.70] | 7.7 | -3.9
13.700 | 3.50] ] 7.2 | ~-2.9
13.800 | 3.30) | 6.8 | -3.4
13.900 | 3.201 | 6.5 | -2.8
14.000 | 3.001 | 6.2 | -3.1
14.100 | 2.90] | 5.9 | -2.6
14.200 | 2.70| | 5.6 | -2.7
14.300 | 2.60] | 5.3 | -2.4
14.400 | 2.50] ] 5.1 | -2.5
14.500 | 2.50] | 5.0 | -2.3
14.600 | 2.40] | 4.9 | -2.4
14.700 | 2.40| | 4.8 | -2.3
14.800 | 2.30] | 4.7 | -2.3
14.900 | 2.20] | 4.5 | -2.1
15.000 | 2.20] | 4.4 | -2.2
15.100 | 2.20] | 4.4 | -2.1
15.200 | 2.10] | 4.3 | -2.1
15.300 | 2.10] | 4.2 | -2.0
15.400 | 2.00] | 4.1 | -2.0

————— Y f— o Y_— T -~ - - -

{cfs)

L] .
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ROUTING COMPUTATIONS

28/t + O

Page 2
OUTFLOW |ELEVATION|
(cfs) | (ft)
_________ |____-~_-_
1.00 | 80.00
0.00 | 80.00
0.00 | 80.00
0.00 | 80.00
0.00 | 80.00
0.00 | 80.00
0.00 | 80.00
0.00 | 80.00
0.00 | 80.00
0.00 | 80.00
0.00 | 80.00
1.29 | 80.10
5.22 | 80.92
7.84 | 81.34
9.55 | 81.61
10.39 | 81.80
10.71 | 81.91
10.80 | 81.95
10.80 | 81.95
10.73 | 81.92
10.54 | 81.85
10.24 | 81.75
9.53 | 81.60
8.06 | 81.39
5.10 | 80.91
3.38 | 80.68
4.23 | 80.80
3.09 | 80.63
3.66 | 80.72
2.92 | 80.60
3.25 | 80.66
2.72 | 80.54
2.86 | 80.59
2.49 | 80.46
2.60 | 80.50
2.42 | 80.44
2.47 | 80.46
2.35 | 80.42
2.35 | 80.42
2,16 | 80.35
2.23 | 80.38
2.18 | 80.36
2.13 | 80.34
2.08 | 80.33
!
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POND-2 Version:
EXECUTED: 08-26-1996

Pond File:

Inflow Hydrograph:

Outflow Hydrograph:

INFLOW HYDROGRAPH

TIME
(hrs)

15.
15.
15.
15.
15.
16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
17.
17.
17.
17.
17.
.500
17.

17

17

500
600
700
800
900
000
100
200
300
400
500
600
700
800
900
000
100
200
300
400

600

.700
17.
17.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
20.

800
900
000
100
200
300
400
500
600
700
800
900
000
100
200
300
400
500
600
700
800
900
000

——— ——— — o -~ Y W~ -1

5.16 S/N: 1295130196 Page 3

11:49:25

c:\drain\CV5-EX .PND
c:\drain\CV-EX5R1.HYD
c:\drain\0OUT .HYD

ROUTING COMPUTATIONS

I1+412 | 28/t - 0 | 28/t + O | OUTFLOW |ELEVATION]
(cfs) { (cfs) ] (cfs) | (cfs) | (ft)
————————————————————— R R B
4.0 | -1.9 | 2.0] 1.98 | 80.29
4.0 | -2.0 | 2.1] 2.02 | 80.31
3.9 | -1.9 | 1.9] 1.89 | 80.26
3.8 | ~1.9 | 1.9] 1.91 | 80.27
3.7 | -1.8 | 1.8] 1.80 | 80.23
3.6 | -1.8 | 1.8] 1.80 | 80.23
3.6 | -1.8 | 1.8] 1.80 | 80.23
3.5 | -1.7 | 1.7] 1.71 | 80.20
3.4 | -1.7 | 1.7] 1.69 | 80.20
3.3 | -1.6 | 1.6] 1.61 | 80.18
3.2 | -1.6 | 1.6] 1.59 | 80.17
3.2 | -1.6 | 1.6] 1.61 | 80.18
3.2 | -1.6 | 1.6] 1.59 | 80.17
3.1 | -1.5 | 1.5] 1.51 | 80.15
3.0 | ~1.5 | 1.5] 1.49 | 80.15
3.0 | -1.5 | 1.5] 1.51 | 80.15
3.0 | -1.5 | 1.5] 1.49 | 80.15
3.0 | -1.5 | 1.5] 1.51 | 80.15
3.0 | -1.5 | 1.5] 1.49 | 80.15
3.0 | -1.5 | 1.5] 1.51 | 80.15
3.0 | -1.5 | 1.5] 1.49 | 80.15
3.0 | -1.5 | 1.5] 1.51 | 80.15
3.0 | ~-1.5 | 1.5] 1.49 | 80.15
2.9 | -1.4 | 1.4 1.41 | 80.13
2.8 | -1.4 | 1.4] 1.39 | 80.12
2.8 | ~1.4 | 1.4] 1.41 | 80.13
2.8 | ~-1.4 | 1.4] 1.39 | 80.12
2.8 | -1.4 | 1.4] 1.41 | 80.13
2.7 | -1.3 | 1.3] 1.30 | 80.10
2.6 | -1.3 | 1.3 1.30 | 80.10
2.6 | -1.3 | 1.3 1.30 | 80.10
2.6 | -1.3 | 1.3] 1.30 | 80.10
2.6 | -1.3 | 1.3} 1.30 | 80.10
2.5 | -1.2 | 1.2] 1.20 | 80.07
2.4 | -1.2 | 1.2] 1.20 | 80.07
2.4 | -1.2 | 1.2] 1.20 | 80.07
2.4 | -1.2 | 1.2] 1.20 | 80.07
2.4 | -1.2 | 1.2] 1.20 | 80.07
2.4 | -1.2 | 1.2] 1.20 | 80.07
2.4 | -1.2 | 1.2] 1.20 | 80.07
2.4 | -1.2 | 1.2] 1.20 | 80.07
2.3 | -1.1 | 1.1 1.11 | 80.04
2.2 | -1.1 | 1.1] 1.09 | 80.03
2.2 | -1.1 | 1.1 1.10 | 80.03
2.2 | -1.1 ] 1.1} 1.10 | 80.03
2.2 | -1.1 | 1.1] 1.10 | 80.03

A o o o —— - — —— —— -]~ ————_—-_—— T -~ - - V- " - - - —“" - —_—— __— " ——— 1 ]—" - —————_ -
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POND-2 Version: 5.16 S/N: 1295130196 Page 4

EXECUTED: 08-26-1996

Pond File:
Inflow Hydrograph:

11:49:25

c:\drain\CV5~EX .PND
c:\drain\CV-EX5R1.HYD

Outflow Hydrograph: c:\drain\OUT .HYD

INFLOW HYDROGRAPH

TIME | INFLOW |
(hrs) | (cfs) |
———————— | -——===——]
20.100 | 1.10]
20.200 | 1.10]
20.300 | 1.10]
20.400 | 1.10]
20.500 | 1.00]
20.600 | 1.00]
20.700 | 1.00]
20.800 | 1.00]
20.900 | 1.00]|
21.000 | 1.00]
21.100 | 1.00]
21.200 | 1.00]
21.300 | 1.00]
21.400 | 1.00]
21.500 | 1.00]
21.600 | 0.90]
21.700 | 0.90]
21.800 | 0.90]
21.900 | 0.90]
22.000 | 0.90|
22.100 | . 0.90|
22.200 | 0.90|
22.300 | 0.80]
22.400 | 0.80]
22.500 | 0.80]
22.600 | 0.80]
22.700 | 0.70]
22.800 | 0.70]
22.900 | 0.70]
23.000 | 0.70]
23.100 | 0.70]
23.200 | 0.60]
23.300 | 0.60]
23.400 | 0.60]
23.500 | 0.60]
23.600 | 0.50]
23.700 | 0.50]
23.800 | 0.50]
23.900 | 0.50]
24.000 | 0.40]
24.100 | 0.40]
24.200 | 0.40]
24.300 | 0.40]
24.400 | 0.40]
24.500 | 0.30]
24.600 | 0.30]

———— - - —- — ———

ROUTING COMPUTATIONS

l
!

I1+1I2 | 28/t - O | 28/t + O | OUTFLOW |ELEVATION|
(cfs) | (cfs) | (cfs) | (cfs) | (ft)
————————— e B B
2.2 | -1.1 | 1.1} 1.10 | 80.03
2.2 | -1.1 | 1.1] 1.10 | 80.03
2.2 | -1.1 | 1.1] 1.10 | 80.03
2.2 | -1.1 | 1.1} 1.10 | 80.03
2.1 | -1.0 | 1.0] 1.00 | 80.00
2.0 | -1.0 | 1.0] 1.00 | 80.00
2.0 | -1.0 | 1.0] 1.00 | 80.00
2.0 | -1.0 | 1.0] 1.00 | 80.00
2.0 | -1.0 | 1.0} 1.00 | 80.00
2.0 | -1.0 | 1.0} 1.00 | 80.00
2.0 | -1.0 | 1.0} 1.00 | 80.00
2.0 | -1.0 | 1.0] 1.00 | 80.00
2.0 | -1.0 | 1.0] 1.00 | 80.00
2.0 | -1.0 | 1.0] 1.00 | 80.00
2.0 | -1.0 | 1.0] 1.00 | 80.00
1.9 | -0.9 | 0.9] 0.90 | 80.00
1.8 | -0.9 | 0.9] 0.90 | 80.00
1.8 | ~-0.9 | 0.9] 0.90 | 80.00
1.8 | -0.9 | 0.9] 0.90 | 80.00
1.8 | -0.9 | 0.9] 0.90 | 80.00
1.8 | -0.9 | 0.9] 0.90 | 80.00
1.8 | -0.9 | 0.9] 0.90 | 80.00
1.7 | -0.8 | 0.8] 0.80 | 80.00
1.6 | ~0.8 | 0.8] 0.80 | 80.00
1.6 | -0.8 | 0.8] 0.80 | 80.00
1.6 | -0.8 | 0.8] 0.80 | 80.00
1.5 | -0.7 | 0.7] 0.70 | 80.00
1.4 | ~-0.7 | 0.7] 0.70 | 80.00
1.4 | -0.7 | 0.7] 0.70 | 80.00
1.4 | -0.7 | 0.7] 0.70 | 80.00
1.4 | -0.7 | 0.7] 0.70 | 80.00
1.3 | -0.6 | 0.6] 0.60 | 80.00
1.2 | -0.6 | 0.6 0.60 | 80.00
1.2 | -0.6 | 0.6] 0.60 | 80.00
1.2 | -0.6 | 0.6} 0.60 | 80.00
1.1 | -0.5 | 0.5] 0.50 | 80.00
1.0 | -0.5 | 0.5] 0.50 | 80.00
1.0 | -0.5 | 0.5] 0.50 | 80.00
1.0 | -0.5 | 0.5] 0.50 | 80.00
0.9 | -0.4 | 0.4] 0.40 | 80.00
0.8 | -0.4 | 0.4] 0.40 | 80.00
0.8 | -0.4 | 0.4] 0.40 | 80.00
0.8 | -0.4 | 0.4] 0.40 | 80.00
0.8 | -0.4 | 0.4 0.40 | 80.00
0.7 | -0.3 | 0.3} 0.30 | 80.00
0.6 | -0.3 | 0.3] 0.30 | 80.00
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POND-2 Version: 5.16 S/N: 1295130196
EXECUTED: 08-26-1996 11:49:25

Pond File: c:\drain\CV5-EX .PND
Inflow Hydrograph: c¢:\drain\CV-EX5R1.HYD
Outflow Hydrograph: c:\drain\0UT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | 1Il1+I2 | 28/t - O
(hrs) } (cfs) | | (cfs) | (cfs)
————————————————— I R B
24.700 | 0.30| | 0.6 | -0.
24.800 | 0.30| | 0.6 | -0.
24.900 | 0.20] | 0.5 | -0.
25.000 | 0.20] | 0.4 | ~0.
25.100 | 0.20] | 0.4 | -0.
25.200 | 0.20] | 0.4 | -0.
25.300 | 0.20] | 0.4 | -0.
25.400 | 0.10| | 0.3 | ~0.
25.500 | 0.10] | 0.2 | -0.
25.600 | 0.10]| | 0.2 | -0.
25.700 | 0.10} | 0.2 | -0.
25.800 | 0.00] | 0.1 |
25.900 | 0.00] | 0.0 |

. ————— T — " — o o — D ——— - —_ o — o — Y~ - . e o o, o i oo B T S . o S b

28/t + O

. . L] . L] L] . .
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Page 5

OUTFLOW

ELEVATION|
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POND-2 Version: 5.16 S/N: 1295130196 ' Page 6
EXECUTED: 08-26-1996 11:49:25

khkrkkkkkkkkkkkkkik SUMMARY OF ROUTING COMPUTATIONS **%fkkkkkkkhhkhkikksk

Pond File: c:\drain\CV5-EX .PND
Inflow Hydrograph: c¢:\drain\CV-EX5R1,.HYD
Outflow Hydrograph: c:\drain\OUT .HYD
Starting Pond W.S. Elevation = 80.00 ft

*%&%*% Summary of Peak Outflow and Peak Elevation #%#%%%

Peak Inflow = 16.30 cfs
Peak Outflow = 10.80 cfs
Peak Elevation = 81.95 ft

**k%x%% Summary of Approximate Peak Storage #*#%%%%

Initial Storage = 0 cu-ft
Peak Storage From Storm = 6,981 cu-~ft
Total Storage in Pond = 6,981 cu-ft

>>>>> Warning, initial pond outflow > 1lst inflow ordinate. <<<<«



11.7
11.8
11.9
12.0
12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
13.0
13.1
13.2
13.3
13.4
13.5
13.6

*
X

POND-2 Version: 5.16 S/N: 1295130196

Pond File: c:\drain\CV5-EX .PND
Inflow Hydrograph: c¢:\drain\CV-EXS5R1.HYD
Outflow Hydrograph: c:\drain\OUT .HYD
Peak Inflow = 16.30 cfs
Peak Outflow = 10.80 cfs
Peak Elevation = 81.95 ft

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0

l
| x
| x
|x
_lx*
| x*
..I ¥
| x
_' %
| x %
_t X *
l x *
_.' b4 *
| x *
...' X *
I x *
....’ x *
| x *
_' X *
| x
...I * x
I * x
...I * x
| * x
...l * x
| * X
_.] x x
l * x
....l * X
l * X
_l * x
| * X
.._l * x
| *x
._l X *
I x%
...l * x
|
TIME
(hrs)
File: c:\drain\CV-EX5R1.HYD Qmax = 16.3 cfs
File: c¢:\drain\OUT .HYD Qmax = 10.8 cfs

Page 7

EXECUTED: 08-26-1996

11:49:25

Flow (cfs)
i8.0 20.0 22.0
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PHASE T ONLY

DEVELOPED CONDITION ANALYSIS



Quick TR-55 Ver.5.46  §/N:1315430222
Executed: 10:49:47 (0B-29-1998

Crestview Estates

Developed Condition w/E part Phl (REVISED)

Area flowing to culvert : OV DVERE

AREA TIMES 10 (A x 10)

RUNOFF CURVE NUMBER DATA

------------------------------------------------------------------
------------------------------------------------------------------

Conpogite Area: Subarea #1

AREA CN
SURFACE DESCRIPTION (acres)
Type B, Cultivated land 416.50 75
Type B, Asphalt 9.69 98
Type B, Meadow 218.80 61
Type B, Residential 18.37 Kés)
COMPOSITE AREA ———> 663.36 70.7

.....................................................
.....................................................



uick TR-55 Version: 5.46 S/N: 1315430222 Page 1
‘ Return Frequency: 50 yvears

TR-55 TARULAR HYDROGRAPH METHOD
Type II. Distribution
(24 br. Duration Storm)

Executed: 08-29-1996 10:51:10
Watershed file: —> A:\CRESTVEW\SCOTT\CV-LVHERE.MOP
Hydrograph file: —-> A:\CRESTVEW\SCOTT\CV-~DV5SRE.HYD

Crestview Estates
Developed Condition (REVISED)
Flow to Low Point- CV-DVSRE

AREA TIMES 10 (A x 10)

>>>> Input Parameters Used to Compute Hydrograph <<<<

Subarea AREA CN Te * Tt Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) (in) ' (in) input/used

Subarea #1 663.36 71.0 0.50 0.00 2.40 1 0.44 1.34 .34

* Travel time from subarea outfall to composite watershed outfall point.
I -~ Bubarea where user specified interpolation between Ia/p tables.

Total area = 663.36 acres or 1.0365 sq.mi
Peak discharge = 180 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Te * T Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Subarea #1 0.55 0.00 0.50 0.00 Yes -

* Travel time from subares outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: 1315430222 Page 2
’ Return Frequency: 50 vears

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 08-29-19868 10:51:10
Watershed file: --> AD\CRESTVEW\SCOTT\CV-DVSRE.MOP
Hydrograph file: --> A:\CRESTVEW\SCOTT\CV-LV5RE.HYD

Creatview Estates
Developed Condition (REVISED)
Flow to Low Point- CV-DVSRE

AREA TIMES 10 (A x 10)

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite OQutfall Composite Outfall
Subarea (cfa) (hrs)

Subarea #1 180 12.5

Compoaite Watershed 180 ’ 12.5




Quick TR-55 Version: 5.468 5/N: 1315430222 Page 3
Return Frequency: 50 years

TR-55 TABULAR HYDROGRAPH METHOD
Type II. Distribution
(24 hr. Duration Storm)

Executed: 0B-29-1996 10:51:10
Watershed file: --> A:\CRESTVEW\SCOTT\CV-DVERE.MOP
Hydrograph file: --> A:\CRESTVEW\SCOTT\CV-DVSRE.HYD

Creatview Estates
Developed Condition (REEVISED)
Flow to Low Point- CV-DVSRE

AREA TIMES 10 (A x 10)

Composgite Hydrograph Svmmary (cfs)

Subarea 11.0 11.3 1.6 11,9 12,0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Subarea #1 0 0 0 0 3 20 60 123 173
Total (cfs) 0 0 0 0 3 20 60 123 173
Subarea 12.6 12.6 12.7 12,8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Subarea #1 180 159 127 103 71 54 44 38 34
Total (cfs) 180 159 127 103 71 54 44 38 34
Subarea 14.0 14,3 14.6 150 15,5 16.0 16.5 17.0 17.%
Deseription hr hr hr hr hr hr hr hr hr
Subarea #1 31 27 24 22 0 19 17 15 15
Total (cfa) 31 27 24 22 20 19 17 15 15
Subares 8.0 19.0 20.0 22.0 28.0
Description hr hr hr hr hr
Subarea #1 14 12 11 9 0
Total (cfs) 14 12 11 g 0
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sk Multiply Hydrograph by Constant sciokkck

Unit .HYD File: a:\crestvew\scott\CV-DV5SRE .HYD
Output Hydrograph: a:\crestvew\scott\E-PH1 .HYD

Multiplier Constant: .1

TIME Unit Multiplier Output Hydrograph
(hrs) Ordinates Constant (cfs)
11.00 0.00 x 0.100 = 0.00
11.10 0.00 b 4 0.100 = 0.00
11.20 - 0.00 X 0.100 = 0.00
11.30 ©0.00 x 0.100 = 0.00
11.40 0.00 x 0.100 = 0.00
11.50 0.00 b4 0.100 = 0.00
11.80 0.00 X 0.100 = 0.00
11.70 0.00 X 0.100 = 0.00
11.80 0.00 X 0.100 = 0.00
11.90 0.00 x 0.100 = 0.00
12.00 3.00 x 0.100 = 0.30
12.10 20.00 x 0.100 = 2.00
12.20 60.00 x 0.100 = 6.00
12.30 123.00 x 0.100 = 12.30
12.40 173.00 X 0.100 = 17.30
12.50 180.00 X 0.100 = 18.00
12.60 159.00 x 0.100 = 15.980
12.70 127.00 b4 0.100 = 12.70
12.80 103.00 X 0.100 = 10.30
12.90 87.00 x 0.100 = 8.70
13.00 71.00 x 0.100 = 7.10
13.10 62.00 b 0.100 = 6.20
13.20 54.00 X 0.100 = 5.40
13.30 49.00 X 0.100 = 4.90
13.40 44.00 X 0.100 = 4.40
13.50 41.00 x 0.100 = 4.10
13.60 38.00 b4 0.100 = 3.80
13.70 36.00 X 0.100 = 3.60
13.80 34.00 X 0.100 = 3.40
13.90 32.00 X 0.100 = 3.20
14.00 31.00 b4 0.100 = 3.10
14.10 30.00 X 0.100 = 3.00
14.20 28.00 % 0.100 = 2.80
14.30 27.00 b4 0.100 = 2.70
14.40 26.00 X 0.100 = 2.60
14.50 25.00 X 0.100 = 2.50
14.80 24.00 X 0.100 = 2.40
14.70 24.00 b4 0.100 = 2.40
14.80 23.00 b4 0.100 = 2.30
14.90 22.00 X 0.100 = 2.20
15.00 22.00 X 0.100 = 2.20
15.10 22.00 x 0.100 = 2.20



POND-2 Version: 5.16 §S/N: 1295130196 Page 2
Executed 08-29-1996 10:56:46 ' ‘

Jokkkk Multiply Hydrograph by Constant Xkiokk

Unit .HYD File: a:\crestvew\scott\CV-DVSRE.HYD
Qutput Hydrograph: a:\crestvew\scott\E-PH1 JHYD

Multiplier Constant: .1

TIME Unit Multiplier Output Hydrograph
(hrs) Ordinates Constant (cfs)
15.20 21.00 b:4 0.100 = 2.10
15.30 21.00 X 0.100 = 2.10
15.40 20.00 X 0.100 = 2.00
15.50 20.00 X 0.100 = 2.00
15.860 20.00 X 0.100 = 2.00
15.70 20.00 X 0.100 = 2.00
15.80 19.00 X 0.100 = 1.90
15.90 19.00 X 0.100 = 1.90
16.00 19.00 b 0.100 = 1.90
16.10 19.00 X 0.100 = 1.90
16.20 18.00 x 0.100 = 1.80
16.30 18.00 X 0.100 = 1.80
16.40 17.00 b4 0.100 = 1.70
16.50 17.00 b4 0.100 = 1.70
16.860 17.00 b4 0.100 = 1.70
16.70 16.00 b4 0.100 = 1.60
16.80 16.00 X 0.100 = 1.60
16.90 15.00 x 0.100 = 1.50
17.00 15.00 X 0.100 = 1.50
17.10 15.00 x 0.100 = 1.50
17.20 15.00 X 0.100 = 1.50
17.30 15.00 x 0.100 = 1.50
17.40 15.00 X 0.100 = 1.50
17.50 15.00 X 0.100 = 1.50
17.60 15.00 b4 0.100 = 1.50
17.70 15.00 b4 0.100 = 1.50
17.80 14.00 X 0.100 = 1.40
17.90 14.00 b4 0.100 = 1.40
18.00 14.00 X 0.100 = 1.40
18.10 14.00 X 0.100 = 1.40
18.20 14.00 - X 0.100 = 1.40
18.30 13.00 X 0.100 = 1.30
18.40 13.00 X 0.100 = 1.30
18.50 13.00 b4 0.100 = 1.30
18.60 13.00 X 0.100 = 1.30
18.70 13.00 b4 0.100 = 1.30
18.80 12.00 X 0.100 = 1.20
18.90 12.00 b4 0.100 = 1.20
18.00 12.00 X 0.100 = 1.20
19.10 12.00 X 0.100 = 1.20
19.20 12.00 X 0.100 = 1.20
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Fokicik Multiply Hydrograph by Constant siokkokk

Unit .HYD File: a:\crestvew\scott\CV~-DV5RE.HYD
Output Hydrograph: a:\crestvew\scott\E-PH1 JHYD

Multiplier Constant: .1

TIME Unit Multiplier Output Hydrograph
(hrs) Ordinates Constant (cfs)
19.30 12.00 b4 0.100 = 1.20
19.40 12.00 X 0.100 = 1.20
19.50 12.00 b:4 0.100 = 1.20
19.60 11.00 X 0.100 = 1.10
19.70 11.00 X 0.100 = 1.10
19.80 11.00 x 0.100 = 1.10
19.90 11.00 X 0.100 = 1.10
20.00 11.00 x 0.100 = 1.10
20.10 11.00 b4 0.100 = 1.10
20.20 11.00 x 0.100 = 1.10
20.30 11.00 x 0.100 = 1.10
20.40 11.00 x 0.100 = 1.10
20.50 10.00 b4 0.100 = 1.00
20.60 10.00 x 0.100 = 1.00
20.70 10.00 b4 0.100 = 1.00
20.80 10.00 b4 0.100 = 1.00
20.90 10.00 x 0.100 = 1.00
21.00 10.00 X 0.100 = 1.00
21.10 10.00 x 0.100 = 1.00
21.20 10.00 x 0.100 = 1.00
21.30 10.00 b4 0.100 = 1.00
21.40 10.00 x 0.100 = 1.00
21.50 10.00 X 0.100 = 1.00
21.60 9.00 b4 0.100 = 0.90
21.70 9.00 X 0.100 = 0.90
21.80 9.00 b4 0.100 = 0.90
21.90 9.00 X 0.100 = 0.90
22.00 9.00 X 0.100 = 0.90
22.10 9.00 X 0.100 = 0.90
22.20 9.00 b4 0.100 = 0.90
22.30 8.00 b4 0.100 = 0.80
22.40 8.00 X 0.100 = 0.80
22.50 8.00 b:4 0.100 = 0.80
22.60 8.00 b4 0.100 = 0.80
22.70 7.00 b4 0.100 = 0.70
22.80 7.00 X 0.100 = 0.70
22.90 7.00 X 0.100 = 0.70
23.00 7.00 x 0.100 = 0.70
23.10 7.00 b4 0.100 = 0.70
23.20 6.00 b 4 0.100 = 0.60
23.30 6.00 x 0.100 = 0.60
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*orkkk Maltiply Hydrograph by Constant sokieok

Unit .HYD File: a:\crestvew\scott\CV-DV5SRE.HYD
Output Hydrograrh: a:\crestvew\scott\E-PH1 .HYD

Multiplier Constant: .1

TIME : Unit Multiplier Output Hydrograph
(hrs) Ordinates Constant (cfs)
23.40 6.00 x 0.100 = 0.60
23.50 6.00 x 0.100 = 0.60
23.60 5.00 x 0.100 = 0.50
23.70 5.00 X 0.100 = 0.50
23.80 5.00 x 0.100 = 0.50
23.90 5.00 X 0.100 = 0.50
24.00 -4.00 x 0.100 = 0.40
24.10 4.00 X 0.100 = 0.40
24.20 4.00 x 0.100 = 0.40
24.30 4.00 X 0.100 = 0.40
24.40 4.00 x 0.100 = 0.40
24.50 3.00 X 0.100 = 0.30
24 .60 3.00 x 0.100 = 0.30
24.70 3.00 b:4 0.100 = 0.30
24.80 3.00 X 0.100 = 0.30
24.90 2.00 X 0.100 = 0.20
25.00 2.00 x 0.100 = 0.20
25.10 2.00 x 0.100 = 0.20
25.20 2.00 X 0.100 = 0.20
25.30 2.00 x 0.100 = 0.20
25.40 1.00 X 0.100 = 0.10
25.50 1.00 X 0.100 = 0.10
25.60 1.00 X 0.100 = 0.10
25.70 1.00 X 0.100 = 0.10
25.80 0.00 b 4 0.100 = 0.00
25.90 : 0.00 X 0.100 = 0.00
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POND-2 Version: 5.16
S/N: 1295130196

Crestview Estates

Developed Condition
Qversall Basin - CVE-IV

CALCULATED 0B8-30-13896 13:40:33
DISK FILE: a:\crestvew\gcott\CVs5-DV .VOL

Planimeter scale: 1 inch = 1 ft.

*
Elevation Planimeter Aren  Al+A2+aqr(A1¥AZ) Volume Volume Sum
(£t) (8q.in.) (aq.ft) {sq.ft) {onbic—ft) (cubic-ft)
79.50 5.316.00 5,318 0 0 0
80.00 6.091.00 6.091 17.097 2.850 Z2.850
80.50 *I* 6.914 19,495 3.248 6.099
81.00  7.790.00 7.780 20,769 6.923 9.773
81.50 ¥k 10.352 27.122 4.520 14,293
8z.00 13,278.00 13.278 31.238 10,413 20.185

¥k ——-> Interpolated area from closest two planimeter readings.

2

TA = (sq.rt(Areal) ((Ei-E1)/(EZ2-EL) Y*(8q.rt(AreaZ)-aq.rt(Areal)))

+

where: El1, E2 Closest two elevations with planimeter data

Ei = Elevation at which to interpolate area
Aresnl,Area? = Aress computed for El, EZ. respectively
IA = Interpolated area for Ei

* Incremental volume computed by the Conic Method for Reservoir Volumes.
Volume = (1/3) % (ELZ-EL1) * (Areal + AreaZ + sq.rt.(Areal¥Area2))
where: EL1, EL2

Areal,Area?
Volune

Lower and upper elevations of the increment
Areas computed for EL1, EL2, respectively
Incrementsal volume between EL1 and EL2

IR



Outlet Structure File: CV-IN1B .5TR

POND-2 Vergion: 5.18 S/N: 1295130196
Date Executed: Time Executed:

skl kiioklcrrickickickickiclorkiokisioiokiolokiskiok
Crestview Estates
Developed Condition

Flow through 1B" RCP Culvert and Gravel Galleries

Overflow rosd @ Elevation 82.2
kkkkkcbbiinilchbbiohrkkinkkckkicooiskioriiieoisicok

ik CMPOSITE QUTFLOW SUMMARY shokckk

Elevation (ft) Q (cfs) Contrituting Structures

79.70 1.3 1

79.80 1.3 1

79.90 1.3 1

80.00 1.3 145
80.10 2.0 145
80.20 2.7 145
80.30 3.3 145
80.40 3.6 145
80.50 3.9 145
80.60 4.2 145
80.70 4.8 145
80.80 5.6 145
80.90 6.3 145
81.00 7.2 145
81.10 3.1 1 +5
81.20 B.6 145
81.30 9.0 145
81.40 9.5 14+5
81.50 -10.2 145
81.60 10.8 1+56
81.70 11.4 145
81.80 11.7 1 +5
81.90 12.0 1+5
82.00 12.3 145



Dutlet Structure File: CV-DV1B .STR

POND-2 Version: 5.16 S/N: 1295130196
Date Executed: Time Executed:

sckkkickicllbsdickickicrioibichiclickiokiciicioiolkisisiciiiiick
Crestview Estates
Developed Condition
Flow through 18" ECP Onlwvert and Gravel Galleries
Overflow rosd @ Elevation 872.2
kkkkklolckiokicklicicrickicicioliciinciiicliiisiokicocoioisnk

Outlet Structure File: a:\crestvew\scott\CV-IV18 .STR
Planineter Inpat File: a\crestver\scott\CVE-DV .VOL
Rating Table Output File: a:i\crestvew\ecott\CV5-DV _PND

Min. Elev.(ft) = 79.7 Hax. EKlev.(ft) = 82 Imer.(ft) = .1

Additicnal elevations (ft) to be included in table:
¥ ok ok ok ok K ok K ok kK R K K K R K K kK K K ko kX

ekckicickociiiiiciliokickickiciickiciciecioicioiciicicieloicloiciok
SYSTEM CONNECTIVITY
kkikkckicckkikkkikkickichickiciericiokiceckiciorioliiok

Structure No. Q Table Q Table

1 -> 1
TABLE 5 -> 5

Outflow rating table summary was stored in file:
a:\crestvew\scott\CVo-DV  _PND



Outlet Structure File: CV-DV1B .S5TR

POND-2 Version: 5.18 S/N: 1295130136
Date Executed: Time Executed:

Fokkickckickicilekkcicisiohiciicieliickiioskoieiekckseiokok
Cregtview Estates
Developed Condition
Flow through 18" RCP Culvert and Gravel Galleries
Overflow road @ Klevation B2.2
Yeekiekickickislsclckickckicioiiaiaisiiciciokicsciticioiericiolick

>>>>>> Structure No. 1 <<<<««
(Input Data)

TABLE
Input your own rating table.
E1 (ft) =79.6 E2 (£t) = 82.001

Constant (ft) added to each elevation was:

Elev. (ft) @ (cfs)

79.7 1.33
82 1.33



Qutlet Structure File: CV-DV18 _STR

POND-2 Version: .16 S/N: 1295130188
Date Executed: Time Executed:

eckickiciciekkickiickkiciicioloricciciaicioiiciickicicioicobisiicior
Crestview Estates
Developed Condition
Flow throvugh 18" RCP Qulvert zmd Gravel Galleries
Overflow road @ Elevation 82.2
selkkicrclkicolrickliknkiichiiobisciiokloliscoisiinoik

>>>53> Stracture No. 5 <<<<««
(Input Data)

TABLE
Input your own rating table.
E1 (ft) =80.0 E2 (ft) = 82.001

Constant (ft) added to each elevation was:

Elev. (ft) Q (cfs)

80 0
80.3 2
80.64 3
80.90000000000001
5
81.13 7
81.38 8
81.87 10
82.02 11
82.14 12

82.25 12.5



Outlet Structure File: CV-DV1IB _STR

POND-2 Version: 5.18 S/N: 1285130196
Date Executed: Time Executed:

solceliciok kit olkckiceokickickiciokolokicloioroioolokkkick
Crestview Estates
Developed Condition
Flow through 13" RCP Culvert and Gravel Galleries
Overflow road @ Elevation 8Z.2
Aokiokcickickiclociclickiiclolicioriiehickickcielorsciolcioiiokiokk

Outflow Rating Table for Structure #1
TABLE Input vour own rating table.

Elevation (ft) Q (cfs) Computation Messages

79.70 1.3

79.80 1.3 Interpolated from input table
79.90 1.3 Interrolated from input table
80.00 1.3 Interpolated from input table
80.10 1.3 Interpolated from input table
80.20 1.8 Interpolated from input table
80.30 1.3 Interpolated from input table
80.40 1.3 Interpolated from input table
80.50 1.3 Interpolated from input table
80.60 1.3 Interpolated from input table
80.70 1.3 Interpolated from input table
80.80 1.3 Interpolated from input table
80.90 1.3 Interpolated from input table
81.00 1.3 Interpolated from input table
81.10 1.3 Interpolated from input table
81.20 1.3 Interpolated from input table
81.30 1.3 Interpolated from input table
81.40 1.3 Interpolated from input table
81.50 1.3 Interpolated from input table
81.60 1.3 Interpolated from input table
81.70 1.3 Interpolated from input table
81.80 1.3 Intervolated from input table
81.90 1.3 Interpolated from input taeble
82.00 1.3



Outlet Structure File: CV-DV18 .STR

POND-2 Version: 5.16 S/N: 1285130198
Date Executed: Time Executed:

Crestview Estates
Developed Condition ,
Flow through 18" RCP Culvert and Gravel Galleries
Overflow road @ Elevation 82.2
AAKACKAK AT KK ACK K AR SR KKK AR ACK KA AR ARk KK

Outflow Rating Table for Structure #5
TABLE Input yvour own rating table.

Elevation (ft) Q (cfs) Computation Messages

79.70 0.0 E < E1=80.0

79.80 0.0 E < E1=80.0

79.90 0.0 E < E1=80.0

80.00 0.0

80.10 0.7 Interpolated from input table
80.20 1.3 Interpolated from input table
80.30 2.0

80.40 2.3 Interpolated from input table
80.50 2.6 Interpolated from input table
80.60 2.9 Interpolated from input table
80.70 3.5 Interpolated from input table
80.80 4.2 Interpolated from input table
80.90 5.0

81.00 5.9 Interpolated from input table
B81.10 6.7 Interpolated from input table
81.20 7.3 Interpolated from input table
81.30 7.7 Interpolated from input table
81.40 8.1 Interpolated from input table
81.50 8.8 Interpolated from input table
81.60 9.5 Interpolated from input table
81.70 10.1 Interpolated from input table
81.80 10.4 Interpolated from input table
81.90 10.7 Interpolated from input table
82.00 10.9 Interpolated from input table



POND-2 Version: 5.18 §/N: 1295130186
EXECUTED: 08-30-1996 13:47:50

Page 1

* K XK K X ¥

Crestview Estates
Developed Condition

Overflow road @ Hlevation 82.2

X
X
X

Flow through 18" RCP Culvert and Gravel Galleries x

K
X

Inflow Hydrograph: a:\crestvew\scott\E-PH1 HYD
Rating Table file: a:\crestvew\scott\CVbi-DV _PND

-—--INITIAL CONDITIONS----

Elevation
Outflow
Storage

79.70 ft
1.30 cfs
1.093 cu-ft

fhHon

GIVEN POND DATA

|ELEVATION! OUTFLOW | STORAGE !
(ft) | (cfs) | (ecu-ft) |
t 1 I
79.70 | 1.3} 1,083}
79.80 | 1.3} 1,663!
79.90 | 1.3} 2.249)
80.00 | 1.3 ¢ 2,850!
80.10 | 2.0 | 3.467!
B0.20 | 2.7 ) 4,1001
B0O.30 | 3.3 1 4.749!
80.40 | 3.6 | 5,4186!
80.50 | 3.9 | 6,099
80.60 | 4.2 | 86,7991
80.70 | 4.8 ! 7,516
80.80 | 5.8 | 8,250
80.90 ! 6.3 | 9.003!
B81.00 | 7.2 9,773\
81.10 ! 8.1 | 10.575!
81.20 | 8.6 | 11.428!
81.30 | 3.0 ! 12,331¢
B81.40 | 9.5 ! 13,285
81.50 | 10.2 | 14,293
B1.80 | 16.8 | 15,356}
B1.70 | 11.4 ¢ 16,475
81.80 | 11.7 |} 17,652}
81.90 | 12.0 | 18,8881
82.00 | 12.3 ¢

i
4
1
¥
1
1
1
1
1
1
t
1
1
]
1
'
i
1
1
i
i
'
1
1
1
i
1
§
1
i
1
]
i
i
i
1
i
¥
'
i
1
i
1
i
1
1
i
¥
1
]
1
]

20,185}

Time increment (t)

INTERMEDIATE ROUTING

COMPUTATIONS
' 258/t V28/¢ + 0
! (cfs) ! (cfs=)
1 1
H 6.1 ! 7.4
' 9.2 ! 10.5
! 1Z2.5 | 13.8
' 15.8 | 17.1
H 19.3 ! 21.3
H 22.8 | 25.5
; 26.4 ! 29.7
: 30.1 ¢ 33.7
! 33.9 | 37.8
H 37.8 | 42.0
! 41.8 | 46.6
! 45.8 | 51.4
: 50.0 ! 56.3
! 54.3 ! 61.5
! 58.8 | 66.9
! 63.5 | 72.1
H 68.5 | 77.5
| 73.8 | 83.3
! 79.4 ! 89.6
! B5.3 | 96.1
' g91.5 !¢ 102.9
' 8.1 ¢ 109.8
! 104.9 ! 116.9
! 112.1 ¢ 124.4
= 0.100 hrs.
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POND-2Z Version: 5.16 S/N: 1295130196
EXECUTED: 08-30-1996

Pond File:
Inflow Hydrograph:
Outflow Hydrograph:

INFLOW HYDROGRAPH

restven\scott\CVH-IV
restvew\scott\E-PH1
\crestvew\scott\OUT

ROUTING COMPUTATIONS

28/t - 0

TIME | INFLOW | | ; 28/t + O | QUTFLOW |ELEVATION!
(hrs) E (cfs) E E ' (cfe) (cfa) | (cfs) ()}
- i ] : :
11.000 | 0.00; | ! 4.8 7.4} 1.30 79.70
11.100 | 0.00} i 0.0 | 3.1 4.8 0.84 79.70
11.200 | 0.00} | 0.0 | 2.0 3.1 0.54 79.70
11.300 ! 0.00! | 0.0} 1.3 2.01 0.35 79.70
11.400 ¢ 0.00¢ 0.0 | 0.8 1.3! 0.23 79.70
11.500 | 0.007 | 0.0} 0.5 0.8} 0.15 79.70
11.800 | 0.00 | 0.0 | 0.4 0.5! 0.10 79.70
11.700 | 0.00% ! 0.0 | 0.2 0.4! 0.06 79.70
11.800 | 0.00; | 0.0 ! 0.1 0.2! 0.04 79.70
11.900 | 0.00) ! 0.0 ! 0.1 0.1} 0.03 79.70
12.000 | 0.30: ! 0.3 | 0.3 0.4! 0.07 79.70
12.100 | z2.00, | 2.3 | 1.7 2.6} 0.45 79.70
12.200 | 6.00) | B.O | 7.1 9.7! 1.30 79.77
12.300 ! 12.30% 1 18.3 | 20.0 25.4. 2.68 80.20
12.400 | 17.30) ! 29.6 ! 39.0 49.6! 5.30 B0O.76
12.500 | 18.00¢ | 35.3 | 56.8 74.3! B.T76 81.24
12.600 | 15.90! ! 33.9 ! 70.1 90.7) 10. 81.62
12.700 ! 12.700 28.6 | 76.6 98.7: 11.03 81.64
12.800 | 10.30} ! 23.0 ! 77.4 99.6! 11.11 B1.65
12.900 ! 8.70! ! 19.0 ! 74.8 968.4! 10.83 B1.60
13.000 | 7.100 15.8 ! 70.0 90.6! 10.29 81.51
13.100 | 6.20) ! 13.3 ! 64.3 83.3! 9.50 81.40
13.200 ! 5.40) 11.6 | 58.1 75.9! 8.88 81.27
13.300 | 4.90) ! 10.3 | 51.9 68.4! B.25 81.13
13.400 ! 4.407 | 9.3 ! 46.9 61.2! 7.15 80.99
13.500 ! 4.10; ! 8.5 | 43.1 £5.4! 6.17 80.88
13.600 | 3.80) ! 7.9 4 39.9 51.0! 5.52 80.79
13.700 | 3.800 ! 7.4 ! 37.6 47.3) 4.93 80.72
13.800 | 3.40) ! 7.0 ) 35.4 44.5! 4.53 80.65
13.800 | 3.207 | 6.6 | 33.6 42.0} 4.21 80.60
14.000 | 3.10) ! 6.3 ! 31.8 39.9! 4.05 80.55
14.100 | 3.001 | 6.1 ! 30.1 37.9! 3.91 80.50
14.200 | 2.807 | 5.8 | 28.4 35.9! 3.76 80.45
14.300 | 2.7 5.5 ! 26.8 33.9! 3.61 80.40
14.400 | 2.600 5.3 | 25.0 31.9! 3.47 80.36
14.500 | 2.50, 5.1} 23.4 30.1! 3.33 80.31
14.600 ! 2.40) ! 4.9 | 22.1 28.3! 3.11 80.27
14.700 | 2.400 | 4.8 | 21.1 26.9! 2.91 80.23
14.800 | 2.30% | 4.7 | 20.3 25.8¢ 2.75 80.21
14.900 | 2.200 ! 4.5 | 19.6 24.8! 2.959 80.18
15.000 | 2.20) ! 4.4 ! 19.1 z4.0} 2.46 80.17
15.100 | 2.20¢ 4.4 ! 18.8 23.5! 2.37 80.15
15.200 | z2.10) |} 4.3 | 18.5 23.1! 2.30 80.14
15.300 § 2.10) | 4.2 | 18.2 22.7; 2.23 80.13
15.400 | 2.00} | 4.1} 18.0 22.3! 2.17 80.12




POND-Z Version: 5.16 5/N: 1295130196
EXECUTED: 0B8-30-1996

Pond File:
Inflow Hydrograph:
OQutflow Hydrograph:

INFLOW HYDROGRAPH

a:\crestvew\scott\CV&-DV
a:\crestvew\scott\E-PH1
a:\crestvew\scott\OUT

Page 3

ROUTING COMPUTATIONS

OQUTFLOW |ELEVATION|

TIME | INFLOW | 25/% - 0 28/t + O !
(hrs) 5 (cfs) | (cfs) (cfa) | (efs) | (ft) |
- ! ; : - -
15.500 ! 2.00! 4.0 17.7 22.0! 2.12 ' 80.12 !
15.600 ! 2.00! 4.0 17.6 21.7! 2.08 ' B0.11 !
15.700 ! 2.00! 4.0 17.5 21.6! 2.05 ¢+ 80.11 !
15.800 ! 1.90! 3.9 17.3 21.4! 2.02 ' B80.10 !
15.900 ! 1.90! 3.8 17.2 21.1! 1.98 '  80.10 !
16.000 | 1.90! 3.8 17.1 21.0! 1.95 ! B0.09 !
16.100 ! 1.90! 3.8 17.0 20.9! 1.93 1 80.09 !
16.200 ! 1.80! 3.7 16.9 20.7! 1.91 ! B80.09 !
16.300 ! 1.80! 3.8 16.8 20.5! 1.87 |  B0.08 !
16.400 ! 1.70! 3.5 16.6 20.3! 1.83 ! B0.08 !
16.500 | 1.70} 3.4 16.4 20.0! 1.79 !  80.07 !
ig.ggg ' i.ggg 3.4 16.3 19.8] 1.76 | B0.07 |
. ! .60} 3.3 16.2 19.6! 1.72 | B80.06 !
16.800 | 1.60! 3.2 16.0 19.4! 1.68 |  80.05 !
16.900 ! 1.50! 3.1 15.8 19.1! 1.84 ! 80.056 !
17.000 ! 1.60! 3.0 157 18.8! 1.89 '  80.04 !
17.100 | 1.50! 3.0 15.86 18.7! 1.6 ¢ 80.04 !
17.200 ! 1.50! 3.0 15.5 18.5! 1.54 ' 80.03 !
17.300 | 1.50! 3.0 15.4 18.5! 1.53 '  80.03 !
ig.ggg ; %.gg: 3.0 15.4 18.4! 1.52 !  80.03 !
. ! 501! 3.0 15.4 18.4! 1.51 !  80.03 !
ig_ggg 3 1.2 3 3.0 15.3 18.4! 1.51 ¢ B0.03 !
. ! 1.50) 3.0 15.3 18.3! 1.50 ¢ B0.03 !
ig_ggg i 1.2 f 2.9 15.3 18.2! 1.49 ! B0.03 !
. t 1.40! 2.8 15.1 18.1! 1.46 | 80.02 !
18.000 | 1.40! 2.8 15.1 17.9! 1.44 ! B0.02 !
18.100 | 1.40! 2.8 15.0 17.9! 1.42 ! 80.02 !
18.200 ! 1.40! 2.8 15.0 17.8! 1.42 ! 80.02 |
ig.zgg E i.g ! 2.g 14.9 17.7! 1.39 | 80.01 !
. ' .30% 2. 14.8 17.5! 1.36 ! 80.01 |
18.500 | 1.30} Z.8 14.7 17.4! 1.34 ¢ BO.0L !
18.600 ! 1.30] 2.6 14.6 17.3! 1.33 ! B80.00 !
18.700 ! 1.30} 2.6 14.6 17.2! 1.32 ¢ B0.00 |
18.800 | 1.20! 2.5 14.5 17.1! 1.30 1 80.00 !
18.900 | 1.20} 2.4 14.3 16.9! 1.30 + 79.99 !
19.000 | 1.20} 2.4 14.1 16.7} 1.30 | 79.99 |
19.100 | 1.20! 2.4 13.9 18.5! 1.30 ¢ 79.98 !
19.200 ! 1,20} 2.4 13.7 16.3} 1.30 | 79.98 |
19.300 | 1.20! 2.4 13.5 16.1¢ 1.30 ¢ 79.97 !
19.400 | 1.20! Z.4 13.3 15.9! 1.30 ¢ 79.96 !
19.500 | 1.20! 2.4 13.1 15.7! 1.30 ¢ 79.96 |
19.600 ! 1.10! 2.3 12.8 15.4! 1.30 | 79.95 |
19.700 | 1,104 2.2 12.4 15,0} 1.30 ! - 79.94 |
19.800 | 1.101 2.2 12.0 14.6} 1.30 | 79.92 !
19.900 ! 1.10¢ 2.2 11.6 14.2! 1.30 ¢ 79.91 !
20.000 | 1.10! 2.2 11.2 13.8! 1.30 ! 79.90 |
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(cfe)
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258/% + O | OUTKFLOW |ELEVATION
(cfs}

.PND
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JHYD
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ROUTING COMPUTATIONS

25/t - O
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13:47:50

\crestvew\scott\E-PH1
\erestvew\scott\OUT

-
-
-

a:\crestvew\scott\CV5-IV

POND-2 Version: 5.16 S/N: 1295130196
a

Inflow Hydrograph:
Outflow Hydrograph: a

EXECUTED: 08-30-1996
INFLOW HYDROGRAPH

Pond File:

2222100000000009888888766854444322210009888876

------
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POND-Z Version: 5.16 S/N: 12951301396 Page &
EXECUTED: 08-30-1996  13:47:50 '

Pond File: a:\crestvew\scott\CV56-IV _PND

Inflow Hydrograph: =a:\crestvew\scott\E-PH1 JHYD

Outflow Hydrograph: a:\crestvew\scott\OUT HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

TIME | INFLOW { | I1+IZ | 28/t - 0O | 28/t + O | QUTFLOW !ELEVATION!
(hrs) | (cfs) | | (cfs) | (cfs) H (cfs) | (efs) | (ft) ‘
1 vt 1 : i i 1
24.700 ! 0.30} ! 0.6 | 1.2 ! 1.9} 0.34 | 79.70 1
24.800 | 0.30} | 0.6 | 1.2 ¢ 1.8, 0.33 | 79.70 |
24.900 | 0.20) | 0.5 | 1.1} 1.7} 0.30 ! 79.70 !
25.000 | 0.20% ! 0.4 ! 1.0} 1.5 0.268 | 79.70 |
25.100 | .20 | 0.4 | 0.9 1 1.4} 0.2z4 y T79.70 |
25.200 | 0.207 | 0.4 | 0.8 | 1.3¢ 0.23 , T79.70 |
25.300 | 0.200 | 0.4 | 0.8 | 1.2¢ 0.22 | 79.70 !
25.400 | 0.10} | 0.3} 0.7 | 1.1} 0.19 | 79.70 |
25.500 | 0.10} | 0.2 | 0.6 | 0.9! 0.18 | 79.70 |
25.600 | 0.107 ! 0.2 ! 0.5 | 0.8} 0.14 | 78.70 |}
25.700 | 0.10, 0.2 | 0.5 0.7} 0.13 | 79.70 !
25.800 | 0.007 0.1} 0.4 | 0.8! 0.10 }  T9.70 !
25.900 | 0.00) | 0.0 | 0.2} 0.4! 0.06 | 79.70 !




"POND-Z Version: 5.16 S/N: 1295130196 Page 6
EXECUTED: 08-30-1996  13:47:50

Fcckclrickickickolok. SUMMARY OF ROUTING COMPUTATIONS sikickotoioiciorioioioraokackk

Pond File: a:\crestvew\scott\CVb-IIV _PND
Inflow Hydrograph: a:\crestvew\scott\E-PH1l .HYD
Dutflow Hydrograph: a:\crestvew\scott\OUT .HYD
Starting Pond W.S. Elevation = 79.70 ft

dekdook Summary of Peak Outflow and Peak Elevation sckickk

Peak Inflow = 18.00 cfs
Peak Outflow = 11.11 cfs
Peak Elevation = 81.656 ft

okkolk Summary of Approximate Peak Storage kkokk

Initial Storage
Peak Storage From Storm

1,093 cu-ft
14,839 cu-ft

"nu

Total Storage in Pond

H

15,933 cu-ft

>>>>> Warning, initial pond outflow > lat inflow ordinate. <<<<<



POND-2 Version: 5.16 S/N: 1295130196 Page 7

Pond File: © a:\crestvew\scott\CV5-DV _.PND
Inflow Hydrograph: a:\crestvew\scott\E-PH1 HYD
Cutflow Hydrograph: a:\crestvew\scott\OUT HYD

EXECUTED: 08-30-18396
Peak Inflow = 18.00 cfs 13:47:50
Peak OQutflow = 11.11 efs

Peak EKlevation 81.65 ft
Flow (cfs)
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 18.0 18.0 20.0 22.0
1 t ] t t 1 t t ] 1 ke
l t ' | 1 h v f H '

11.7 -ix
X
11.8 -ix
Ix
11.9 -ix
4
12.0 ~ixx
poX X
12.1 -} x *
I 4 *
12.2 -} X *
; b d *
12.3 -} x *
H bd *
12.4 -! x *
H b4 *
12.5 -} b4 *
H x %
12.6 -| X *
' x *
12.7 -~} b4 *
: XK
12.8 -} * x
' % x
12.9 - X p:d
H * b4
13.0 -! * x
H * p:4
13.1 -} * x
; * X
13.2 -} * x
' * p:4
13.3 -! % b4
! * X
13.4 -| * p 4
' * X
13.5 - * x h
H X p:4
13.6 -! ¥ x
1
TIME
(hrs)
% File: a:\crestvew\scott\E-PH1 -HYD @Qmax = 18.0 cfs
x File: a:\crestvew\scott\OUT HYD  Omax = 11.1 efs
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