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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Skye Canyon Detention Basin 1 (CCRFCD RTC) Date:  October 2015
Location of Development: a) Descriptive (Cross Streets): North/South: Puli Road
East/West: Grand Teton Drive
b) Section: 12 Township: 19 South  Range: 59 East
c) APN: 126-12-000-001

Name of Owner/Developer: _ Section 12, LLC / Ninety-Five Management, LLC

Telephone No.:  702-220-6565 Fax No.: 702-220-6566 E-mail Address: mbolduc@olympiacompanies.com

Address: 11411 Southern Highlands Parkway, Suite 300; Las Vegas, NV 89141

Contact Person — Name: Steve Jones, P.E. Telephone No.: 702-284-5300
*E-mail Address: sjones@shg-inc.com Fax No.: 702-284-5399
Firm: Slater Hanifan Group

Address: 5740 S. Arville Street, Suite 216; Las Vegas, NV 89118

Type of Land Development/Land Disturbance Process:

Rezoning Q_ Subdivison Map [1 | Clearing and grading Only
[1 | Parcel Map [ | | Planned Unit Development X | Other (Please specify below)
[ 1 | Large Parcel Map L | | Building Permit | | | Roadway & Storm Drain Infrastructure
1. Total Owned Land Area: At Site: 668.9 Acres Being Developed/Disturbed:  16.7 Acres +/-

2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? [1 Yes* X No

w

. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood

Control District Master Planned Facility? X Yes*™ [ No

4. Proposed type of development (Residential, Commercial, Etc.): _Detention Basin

5. Approximate upstream land area which drains to the subject site: 0.9 sqg. miles

6. Has the site drainage been evaluated in the past? X Yes* [ No If yes, please identify documentation:
Master Drainage Study Update for Skye Canyon (SHG, DS4420-1, 12/2014)

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: Existing Arroyo

8. Briefly describe your proposed schedule for the subject project: 1% of 2 planned detention basins per DS4420-1

Submit this form as part of the required drainage study to the local entity which has jurisdiction over
The subject property. This form may provide sufficient information to serve as the Conceptual Drainage
Study.

*Newly Required Field
**Review and concurrence of the Clark County Regional Flood Control District is required

- Revision Date
SSSSSS> 4 b 27015
Engineer’s Seal "/ ’[ - Local Entity File No.
REFERENCE: SHG Job No. OLY1401.004 STANDARD FORM 1

Updated 05/01/2008




SLATER

W IN\JJ GROUP

CONSULTING ENGINEERS & PLANNERS

OLY1401.004

October 28, 2015

Abigail Mayrena, P.E., CFM

Principal Civil Engineer

Clark County Flood Control District
600 S. Grand Central Pkwy, Suite 300
Las Vegas, Nevada 89106

Subject: Response to CCRFCD Comments on the Technical Drainage Study for

Skye Canyon — Detention Basin 1 (CLV-DS4698, RFCD No. 15-9550)

Dear Mrs. Mayrena:

The following are responses to Clark County Regional Flood Control District (CCRFCD)
comments contained in the September 17, 2015 review memorandum, regarding the above
referenced project. A copy of the CCRFCD comment letter has been provided in Appendix A
of this submittal. The comments have been individually addressed as follows:

1.

Comment: The proposed Skye Canyon Detention Basin 1 (DB1) configuration differs from
the flood control facilities presented with the "Kyle Canyon Master Plan Amendment (MPA)
to the 2008 Master Plan Update (MPU)" approved by the District's Board of Directors on
June 2013. Per NRS 543.597, a Master Plan Amendment must be processed to add the
collector channel and revise the size and alignment of the detention basin.

Response: It is acknowledged that the configuration of the facilities proposed is different
than the MPA referenced above; however, the project is proposed to be constructed by a
private developer and privately maintained. It is the developer’'s goal to eventually dedicate
the proposed facilities as public to the City, and upon that time it is recognized that a
Master Plan Amendment will be required to update the CCRFCD MPU accordingly. -

In a March 18, 2015 coordination meeting between SHG, CLV, CCRFCD and the
developer, it was agreed that the proposed improvements in nature were similar to the
existing MPU. Therefore, an MPA requirement for approval to construct the project is not
necessary. Summary notes from the meeting have been included in Appendix B.

Comment: The "Kyle Canyon Master Plan Amendment (MPA) to the 2008 Master Plan
Update (MPU)" identified District facilities LVMO 0000 and 0144 as part of the outfall
facilities from the Skye Canyon development. Based on recent information regarding the
Tule Springs Fossil Beds National Monument, construction of LVMO 0000 may not be
possible in the alignment as shown on the current MPU. In the event that LVMO 0000
cannot be constructed, address the connectivity of the outfall from Skye Canyon DB1 to a
Regional facility.
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Response: In continuation of the discussion presented in Response to Comment No. 1,
further evaluation of the continuity of regional facilities for the DB1 outfall will be presented
in the future MPA upon turnover of the facilities to the City.

Note that in the interim, the DB1 outfall is perpetuated in an existing wash that crosses
through culvert crossings in US-95 at approximately Brent Lane. Demonstration of interim
impacts to the east side of US-95 is discussed below in Response to Comment No. 3.
However, the existing wash impacts US-95 where the existing capped Horse Interchange
regional facilities CN95 0318 and 0333 are located. Therefore, if continuation of the DB1
outfall to LVMO 0000 and 0144 is no longer feasible, it is likely that continuation of the DB1
outfall beyond the Skye Canyon property may be in the alignment of CN95 0318 and 0333
after its facility is uncapped in the future upon completion of the downstream regional
facilities CN95 0199, 0167, etc. The addition of the DB1 outfall flow to any new CCRFCD
regional facility alignment, including CN95 0318, will require evaluation in the future MPA
processing discussed in Response to Comment No. 1.

Comment: Based on the aerial, the outflow from the proposed Skye Canyon DB1 crosses
US95 through existing culverts and then conveyed along Brent Lane. Provide a discussion
regarding the impacts of the prolonged discharge from Skye Canyon DB1 to existing
downstream developments and streets. Identify who is responsible for maintenance of
downstream streets in the event that the prolonged discharge impacts the downstream
area.

Response: The outflow from DB1 crosses offsite properties at the following locations from
upstream to downstream:
e APN 125-07-601-006

e US-95
e Intersection of Brent Lane and Fort Apache Road, in proximity to Bilbray Elementary
School.

As a result of the improvements being a detention basin designed to reduce the peak 100-
year flow rate from 794 cfs to 71 cfs in the downstream watershed, the peak flow rate
impacting these downstream properties/improvements is not an adverse impact. However,
as the comment notes, the attenuated flow from the DB1 outfall is 70 cfs (determined by
outflow hydrograph inspection in Appendix C) beyond the standard 6-hour storm event that
downstream properties were designed upon. Therefore, evaluation of the downstream
impacts from the attenuated flow is required and a summary of the downstream evaluation
on the above locations is as follows:

e APN 125-07-601-006 is currently undeveloped; therefore, a Flowmaster cross
section has been performed that shows the long term discharge of 70 cfs out of DB1
does not result in an adverse impact of erosion on the downstream property.

e The impacted culverts crossing US-95 are dual barrel 10-ft by 4-ft RCBs; therefore,
have capacity for 70 cfs and no adverse impacts will occur to US-95 from the
attenuated flow rate.

e In order to remove the long term discharge of 70 cfs from the DB1 outfall from the
intersection, drop inlet and storm drain improvements are proposed by the
developer on its property. A new plan set entitled “Brent & Fort Apache Storm Drain
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Improvements” has been added to the project. After removal of the 70 cfs from the
intersection, no adverse impacts occur downstream. Further discussion regarding
the technical design of these improvements is provided below.

“Brent Lane Storm Drain” — Drop Inlet Design

Inspection of existing topography south of Brent Lane, on the developer's east property,
shows that after completion of the 100-year 6-hour storm that the 70 cfs of long term
discharge from DB1 is perpetuated in a flowline that discharges into Brent Lane
approximately 200-ft west of the intersection with Fort Apache Road. As a result, a 6-ft by
5-ft NDOT Type 2 drop inlet in 2-ft sump has been proposed in this location to collect the
70 cfs prior to discharge onto Brent Lane and perpetuation toward downstream properties.
A Flowmaster section of the existing topography and drop inlet capacity computation have
been included in Appendix C.

Note that the drop inlet has been proposed with a concrete apron with maintenance access
for potential sediment cleanout.

“Brent Lane Storm Drain” — Storm Drain Design

A proposed 30-inch RCP has been provided with an improved 42-inch RCP opening at the
drop inlet box to meet headwater criteria. The 30-inch RCP extends from the proposed
NDOT Type 2 drop inlet to an existing nuisance drop inlet at the southwest corner of the
intersection of Brent and Fort Apache. A smaller storm drain lateral currently exists
connecting the nuisance drop inlet into an existing 48-inch RCP within the east half of Fort
Apache. The smaller storm drain is proposed to be removed and replaced with
continuation of the 30-inch RCP to convey the design flow of 70 cfs. Note that impacts of
connecting a proposed 30-inch RCP into the existing 48-inch RCP results in a slightly
larger flow in the downstream storm drain than occurs during the existing condition by a
quantity of 5 cfs (70 cfs compared to design flow of 65 cfs). A WSPG model extends from
the proposed drop inlet to downstream where the increase is considered insignificant at the
intersection of Fort Apache Road and Horse Drive. The resulting hydraulic model shows
that the proposed and downstream storm drains meet CCRFCD storm drain criteria.
Relevant reference material regarding the hydraulic impacts that the proposed 30-inch RCP
causes on the downstream existing storm drain is included in Appendix C.

“Brent Lane Storm Drain” — Improvement Plans

A separate improvement plans set has been generated to propose design of these storm
drain facilities detailed above. Although these improvements are required to mitigate for
the Detention Basin 1 outfall impacts, they are anticipated to be constructed concurrently
with the Detention Basin 1 (CLV No. 60604) project and are required to be complete prior
to installation of the basin’s outfall pipe that creates the long-term discharge subject of the
CCRFCD comment. The additional improvement plan set has been included with this
study.
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4. Comment: Based on the collector channel detail (Sheet D-2), the finished grade elevation
may be lower than the water surface elevation in the channel. The Engineer should discuss
how the FEMA levee criteria will be addressed to protect the future development
downstream of the detention basin.

Response: Note that there are 2 locations in the profile of the collector channel (P-1 and
P-2) where the top of channel is above existing ground; however, levee criteria does not
apply to these areas because of the following reasons:

e At approximately Station 13+79.61, the 100-year water surface elevation is below
existing ground. Only the freeboard area in the channel and the proposed access
road requires the tie-in to existing ground to be fill. Therefore, if there is any failure
of fill in the future, the water surface will be contained by existing ground. Note in
the future, it is likely that downstream development will fill the subject existing wash
in this location also eliminating any potential failure impacts.

e At approximately Station 20+41.13, the grading proposed for access to the
Maintenance Staging Area fills in the existing wash to an elevation that is above the
top of channel.

Therefore, FEMA levee criteria do not apply to this project for protection of future
downstream development projects.

5. Comment: Provide detention basin identification and flood warning signs. The Engineer
must coordinate with City of Las Vegas for sign templates and sign locations.

Response: The requested signs have been added to the plans at all access points from
Grand Teton Drive, the pertinent corners of the project and in proximity to the emergency
spillway.

6. Comment: Provide a copy of the approved Emergency Action Plan (EAP) to the District
upon availability.

Response: Acknowledged, the EAP will be forwarded upon completion and approval.
7. Comment: Exhibits/Models/Calculations:
a) Exhibits E & F: Offsite flow is perpendicular to the collector channel. Provide hydraulic
calculations to account for energy and momentum of the offsite flow and demonstrate

that the channel has the capacity to collect the flow.

b) Update Exhibit H to be consistent with the current design as submitted with the
Supplement. Update storage volume based on the current design. Provide HGL of
outlet pipe(s) on Exhibit H.

c)v HEC-I, Line 93 (SA/SE cards): Provide surface arealelevation calculation for
verification.
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d)

e)

9)

5

The 24-inch orifice discharge curve calculation is annotated with consideration to a 2.5’
depth in the 60" RCP. Clarify this calculation and update calculation accordingly based
on the current design.

Addendum #2: Update "DB1 - PMF 30" Orifice Outfall" rating table to reflect the 24"
orifice.

Addendum #1: Update "chnl.wsp” model to reflect current design grades. Provide
station and finished grade on Sheet P-| at -18+75.

TDS: Update debris tower orifice calculation to reflect current design.

Response: See below for individual responses.

a)

b)

There are two locations where significant flow is channelized as it approaches the
collector channel based on offsite topography, and cross sections have been analyzed
to determine inflow energy impacts to a perpendicular collector channel. Note that the
receiving bank of the channel has been concrete lined up to minimum 5-ft depth
measured from collector channel flowline. For computation purposes, the ultimate
condition considers the higher flow conveyed to the collector channel and its flow rates
have been utilized to determine the inflow energy impacts. The cross sections have
been separated into North and South, with a summary of the inflow energy provided
below, whose calculations and exhibit included depicting the cross section limits in
Appendix D.

i. Due to positive slope from the southern limits of the collector channel to the
natural wash approximately 400-ft north of Grand Teton, the Flowmaster
calculation for the South section utilizes the entire 100-year flow rate of 468 cfs
generated by Concentration Point CP2 plus Subbasin OFF2 in its analysis. This
calculation determines the most conservative estimation of inflow energy at
2.25-ft which upon collection by the receiving channel will be contained. Note
that this is the most upstream collected flow for the channel, therefore no
splashing occurs in excess of the 100-year flow depth in the proposed channel.

ii. The Flowmaster calculation for the North section utilizes the 100-year flow rate
of 38 cfs generated by Subbasin OFF3. This calculation determines an inflow
energy of 0.95-ft which does not exceed the provided freeboard above the 100-
year flow depth in the collector channel in the case that splashing occurs.

As a result, no revisions to the proposed design are necessary for accommodation of
the offsite flow’s energy impacts to the collector channel.

Exhibit H has been updated to show that if necessitated in the future, basin expansion
can occur and shows how the current design would be impacted. Additionally the
proposed storage volume and potential future storage volume if the basin is excavated
further at a 3:1 (H:V) slope has been detailed on the exhibit. It is also estimated that
the proposed outflow from the basin will remain the same (no increase) in the future to
minimize downstream impacts; therefore, the peak flow rate and HGL on the proposed
and future outlet pipe designs remain the same.
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c) A print-out from Civil-3D AutoCAD software detailing the stage-storage curve

d)

f)

parameters corresponding with the HEC-1 output has been provided in Appendix D.
Note there are minor differences in the corresponding with the surface area and
elevations due to the Response to Comment No. 8b; however, the variance is minor
and considered insignificant to modify the HEC-1 model at this point in the review
process.

With the design outflow of 71 cfs in the proposed 60-inch outlet pipe, a free-flow % full
condition occurs based on previously submitted Flowmaster calculation. Therefore, a
tailwater condition of 2.5-ft depth in the receiving pipe is considered in calculation of the
discharge thru the 24-inch orifice plate proposed on the 60-inch pipe. A tailwater depth
of 2.5-ft corresponds to a tailwater elevation of 3016.3-ft based on 60-inch pipe invert of
3013.8-ft, and no revision to calculation is necessary. These calculations have been re-
included in Appendix D for reference.

Supplement #1 dated 8/3/2015 had updated the stage-discharge curve to reflect the
current design of a 24-inch orifice outlet on the detention basin outlet pipe. The stage-
discharge curve from that submittal has been re-included in Appendix D for reference.

The WSPG model for the collector channel has been updated to reflect the current
design. The corrected flow depths, HGL, and required channel depth results in no
revision necessary to the current design. Note the following details regarding the
revised model, performed in a similar manner to the previous approved model:

i.  The starting water surface elevation guess in the input is assumed as the
resulting conjugate depth (4.4-ft) after impact with the chutes and baffles in
order to estimate the highest velocities for design purposes in the chute to the
stilling basin. The approach velocity to the stilling basin in the revised model
(27.6 ft/s) is approximately equal to previous submittals (27.5 ft/s); therefore, no
adjustment to the stilling basin design is necessary.

ii.  The transition from trapezoidal to rectangular geometry does not account for the
access ramp tie-in to the channel. The total depth in the channel meets the
CCRFCD Manual requirement at this location and inclusion of the access ramp
will only allow for flow to spread wider and return to the trapezoidal geometry of
flow in a short distance after it extends up the slope.

iii.  The model terminates at the most upstream end of the channel that functions for
flow conveyance. South of Station 12+31.55, the channel design is intended to
provide a ramp for maintenance vehicles to access the facility. This is
considered acceptable because the tributary flow designed to be received by the
channel inflows downstream of 12+31.55, as shown in Response to Comment
No. 8a.

d) An updated debris tower based on the current design shown on Sheet S-8 shows the

dewatering time for the bottom of the basin below the outlet structure as 28 hours which
is considered acceptable, considering the CCRFCD Manual maximum is 7 hours for the
basin to dewater.

J:\OLY1401-004 DB1\Drainage\Technical Study\CCRFCD\RTC1\Report\OLY1401-004 CCRFCD RTC Ltr.doc

5740 S. ;i“xr‘x.;iiiie Street #216, Las Vegas, NV 89118 ph (702) 284-5300 fax (702) 284-5399



8. Comment: Sheet G-1:

a)

b)

The 1-foot thick soil cement embankment is shown to be constructed at a 3H:1V slope.
Based on District's experience, it is difficult to compact soil cement at this slope.
Address slope constructability and revise as necessary.

Detail 8/D-2: The inflow structures should be structurally engineered to control and
confine the offsite inflow. The velocity is at the threshold (14.98 feet per second) for the
low strength lining and therefore a more substantial design is recommended to prevent
erosion and additional maintenance of the inflow structures. Revise accordingly.

Detail 5/D-2: Provide cut-off wall depth on the plan for the OFF6 inflow. Provide
appropriate cut-off depth for OFF4 inflow. Verify all cut-off wall depths and revise
accordingly.

Update "Summary of Detention Basin Performance Parameters” table. Provide
parameters on the grading plan.

Provide Detail 17 on Sheet D-2.

Provide block and cable fencing limits along west boundary. Remove fencing line work
where block and cable fencing is not proposed.

Response: See below for individual responses.

a)

b)

d)

It is anticipated that the soil cement placement on a 3:1 (H:V) slope is constructible. It
is noted another major project in the Clark County area has been constructed with soil
cement on the same steepness of slope: Northeast C-1 Detention Basin. The
constructability of the soil cement has been specified clearly within the project’s special
provisions that will be provided to the contractor during construction.

The inflow channels for offsite flow conveyed down the soil cement slope from
Subbasins OFF4 and OFF5 have been adjusted from the previous 3:1 (H:V) slope that
carried velocity at the maximum CCRFCD Manual threshold to a lesser 4:1 (H:V) slope
to better control the velocity. As a result, maintenance and erosion concerns are within
the normal range of acceptability. The revised calculations showing the new velocities
down the lesser slope have been included in Appendix E.

A concrete cut-off wall has been proposed at the top of slope for the transition from an
average sloped riprap lined wash to steep soil cement lined detention basin slope for
the inflow from Subbasins OFF4, OFF5 and OFF6. These concrete cut-off walls have
been proposed as the typical 3-ft deep because the proposed riprap lining in the
approach washes controls the velocity within the CCRFCD Manual range of
acceptability.

A current table that summarizes the performance parameters for the detention basin
has been added to Sheet C-3.
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e) Detail 17/D-2 has been provided on the plans. This detail represents the concrete pad

f)

at the toe of slope intended to protect against the energy change as the flow transitions
to the flat bottom of the basin.

Block and cable fencing is provided around the entire perimeter of the basin, located at
the line of 10-ft buffer from BLM property on the west. The only exception where the
fencing isn’'t located is across the deep un-navigable wash where the emergency
spillway and outlet pipe are located.

9. Comment: Sheet G-2:

a)
b)

Revise leader line to point to the flood threat station conduit.

Extend Section 2/D-4 past property to match detail. Show block and cable fencing
location and provide dimension from buffer on the detail.

Response: See below for individual responses.

a) The leader line has been corrected.

b) Section 2/D-4 has been extended in plan view and all aspects including the block and

cable fencing have been shown accurately in the detail.

10. Comment: Sheet G-3:

a.

Extend the plan view to show that proposed channel between -Sta. 11+00 and -Sta.
14+00 is within the existing BLM Grant N-7772.

Provide a detail to include location of block and cable fencing east of the channel in
relation to the finished grade.

Response: See below for individual responses.

a) An additional leader showing the channel is within the existing BLM grant has been

provided to the right viewport on Sheet G-3. Note the existing grant is extensive and
extends off the page; however, after discussion with the reviewer this is considered
acceptable.

b) The block and cable fencing is proposed at existing ground, and all applicable details

have been updated accordingly to show accurately.

11. Comment: Sheet G-4:

a.

b.

Provide inlet structure ramp finished grades.
Detail 4 on Sheets D-3 and D-4: Address access road elevation discrepancy (3,036
feet).
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Response: See below for individual responses.
a) Ramp grades have been added to the plan on G-4.

b) The access road to maintain the spillway has been adjusted on Detail 4/D-4 to show a
3037-ft finished grade to match plan and meet access requirements.

12. Comment: Sheet G-5/Detail 5/D-4: Provide fall protection above 60-inch RCP headwall.

Response: Post and cable fencing with plate and bolt connection to the top of headwall
has been proposed for fall protection.

13. Comment: Sheet D-3:

a. Details 1 & 2: Clarify type and thickness of fill. Verify constructability of structural fill and
the top thickened RCC section (fill between RCC and finished grade).

b. Section 5: Provide Note 2 and provide specification/requirements for structural fill.
Response: See below for individual responses.

a) The RCC stepped spillway has been cleaned up for clarity. The relationship between
fill, finished ground and RCC is now clearly shown.

b) Note 2 has been removed and refer to Section 207 of the standard specifications and
special provisions for the requirements of the structural fill that the RCC is proposed on
top.

14. Comment: Sheet D-4:
a. Detail 1: Show ramp location on detail.
b. Detail 4: Consider a cut-off wall at end of the RCC apron.
Response: See below for individual responses.
a) The detail has been shown to show the maintenance access ramp.
b) A 4-ft deep concrete cut-off wall has been proposed at the top of slope between the
3:1 (H:V) soil cement plated slope and the high strength soil cement that designates
the stepped spillway.
15. Comment: Sheet D-6, Detail 1: Revise details such that the dimensions are legible.

Response: The detail has been adjusted for legibility.

16. Comment: Sheet S-1, Note 2: Add to include the "Special Provisions".
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17.

18.

18.

10
Response: The additional Special Provisions has been added to Note 2.

Comment: Sheet S-3: Per Sheet S-2, the maximum expansion joint spacing is 180 feet.
Per the HCDDM, for channels with expansion joints greater than 100 feet on center, the
ratio of longitudinal steel area to concrete cross-sectional area shall be greater than 0.005.
Verify reinforcement requirements and revise accordingly.

Response: Longitudinal reinforcing as shown meets design criteria. Plans call out #5 bar
@ 10" O.C. in a 6” slab which is 0.37 square inches per foot. (Required = 0.005 x 6” thick
x 12” wide = 0.36 square inches per foot).

Comment: Sheet S-7: Provide a manhole for District personnel to access the outlet
structure sensor. Provide appropriate structural details.

Response: A manhole for personnel access has been added to access the outlet sensor.
Comment: Sheet S-8:

a. The current design of the trash rack includes the top of the rack being secured by three
hinges. Debris impacting the trash rack during a major storm event may damage the
hinges and cause the rack to fail. Revise the trash rack to be hinged at the top ofthe
back wall. Provide appropriate structural details.

b. Provide transverse bar(s) to minimize debris that can pass thru the trash rack.

c. It appears that the bottom of the rack is directly on the ramp slab. Consider a pedestal
design for the racks. Provide bearing pad for the trash rack base column to absorb
shocks during opening/closing the trash rack.

d. Provide trash rack capacity calculation. Verify that the grate opening is adequate
assuming a maximum velocity of 5 feet per second thru the grate. Account for 50%
clogging factor. Address as necessary.

Response: See below for individual responses.

a) Trash rack hinge details have been revised. Revised hinge details are more stout and
less susceptible to failure.

b) The gap between bars in the grate is considered small enough to not require additional
debris catching protection with extra transverse bars than proposed. After discussion
with the reviewer, the proposed design’s debris catchment is considered acceptable.

c) Pedestals have been added with an elastomeric bearing pad, as requested.

d) Including a 50% clogging factor on the grate’s open area, the maximum flow to pass
through the grate at a rate not exceeding 5 ft/s is 88.5 cfs. The design outflow from the
detention basin is 71 cfs, or less than the maximum allowable flow; therefore, the grate
design is considered acceptable.
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20. Comment: Special Provisions:
a. Update Section 104 to reflect current detention basin design and parameters.

b. Section 310: District recommends a minimum of 2,000 psi compressive strength for the
RCC spillway (high strength soil cement).

Response: See below for individual responses.

a) The outlet structure has been adjusted to reflect the current design with one (1) 60-
inch RCP outlet pipe.

b) The specification for the strength of the high-strength soil cement has been adjusted to
2,000 psi. An updated geotechnical report, mix design and associated special
provisions have been provided.

Revised “Detention Basin 1” improvement plans and the new additional “Brent & Fort Apache
Storm Drain Improvements” improvement plans have been included with this submittal for
review. If you have any questions or require additional information, please do not hesitate to
contact us at 284-5300.

Respectfully Submitted,
SLATER HANIFAN GROUP

Steve Jones, P.E.
Project Manager - Flood Control Division

cc. Marc Bolduc — Olympia Companies
Bobby Williamson — Olympia Companies
Jerry Slater, P.E. — SHG
Mark Failla, P.E., CFM — SHG
Rhonda Miller — SHG
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REGIONAL FLOOD
CONTROL DISTRICT

September 17, 2015

Mr. Oh Sang Kwon, P.E.
City of Las Vegas

333 North Rancho Drive
Las Vegas, NV 89106

DISTRICT COMMENT(S):

SKYE CANYON - DETENTION BASIN 1
(DS4698C) (RFCD No. 15-9550)

Dear Mr. Kwon:

Clark County Regional Flood Control District (District) reviewed Technical Drainage Study
dated September 10, 2014, Addendum No. 1 dated December 24, 2014, Addendum No. 2
dated May 7, 2015 and Supplement No. 1 dated August 3, 2015 for above-mentioned project
as submitted by SLATER HANIFAN GROUP. In addition, District is in receipt of the
Conditional Letter of Acceptance from City of Las Vegas dated June 25, 2013,

District has the following comment(s):

1.

The proposed Skye Canyon Detention Basin 1 {DB1) configuration differs from
the flood control facilities presented with the “Kyle Canyon Master Plan
Amendment {MPA) to the 2008 Master Plan Update (MPU)” approved by the
District’s Board of Directors on June 2013. Per NRS 543.597, a Master Plan
Amendment must be processed to add the collector channel and revise the size and
alignment of the detention basin.

The “Kyle Canyon Master Plan Amendment (MPA) to the 2008 Master Plan
Update (MPU)” identified District facilities LVMO 0000 and 0144 as part of the
outfall facilities from the Skye Canyon development. Based on recent information
regarding the Tule Springs Fossil Beds National Monument, construction of
LVMO 0000 may not be possible in the alignment as shown on the current MPUL
In the event that LYMO 0000 cannot be constructed, address the connectivity of
the outfall from Skye Canyon DB to a Regional facility.

Based on the aerial, the outflow from the proposed Skye Canyon DB 1 crosses US-
95 through existing culverts and then conveyed along Brent Lane. Provide a
discussion regarding the impacts of the prolonged discharge from Skye Canyon
DB 1 to existing downstream developments and streets. Identify who is
responsible for maintenance of downstream streets in the event that the prolonged
discharge impacts the downstream area.

Based on the collector channel detail (Sheet D-2), the finished grade elevation may
be lower than the water surface elevation in the channel. The Engineer should

600 8. Grand Central Parkway, Suite 300 +~ Las Vegas, Nevada 83108-4511

(702) 685-0000 - FAX: (702) 685-0001
Website: http//www.regionalflood.org
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discuss how the FEMA levee criteria will be addressed to protect the future
development downstream of the detention basin.

Provide detention basin identification and flood warning signs. The Engineer must

coordinate with City of Las Vegas for sign templates and sign locations.

Provide a copy of the approved Emergency Action Plan (EAP) to the District upon

availability.

7. Exhibits/Models/Calculations:

a. Exhibits E & F: Offsite flow is perpendicular to the collector channel. Provide
hydraulic calculations to account for energy and momentum of the offsite flow
and demonstrate that the channel has the capacity to collect the flow.

b. Update Exhibit H to be consistent with the current design as submitted with the
Supplement, Update storage volume based on the current design. Provide
HGL of outlet pipe(s) on Exhibit H.

¢. HEC-1, Line 93 {SA/SE cards): Provide surface area/elevation calculation for
verification.

d. The 24-inch orifice discharge curve calculation is annotated with consideration
to a 2.5 depth in the 60” RCP. Clarify this calculation and update calculation
accordingly based on the current design.

e. Addendum #2: Update “DB1 — PMF 30" Orifice Outfall” rating table to
reflect the 24> orifice.

f. Addendum #1: Update “chnl.wsp” model to reflect current design grades.
Provide station and finished grade on Sheet P-1 at ~18+75,

g. TDS: Update debris tower orifice calculation to reflect current design.

8. SheetG-1:

a. The 1-foot thick soil cement embankment is shown to be constructed at a
3H:1V slope. Based on District’s experience, it is difficult to compact soil
cement at this slope. Address slope constructability and revise as necessary.

b. Detail 8/D-2: The inflow structures should be structurally engineered to

control and confine the offsite inflow. The velocity is at the threshold (14.98
feet per second) for the low strength lining and therefore a more substantial
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11

12,

13.

design is recommended to prevent erosion and additional maintenance of the
inflow structures. Revise accordingly.

c. Detail 5/D-2: Provide cut-off wall depth on the plan for the OFF6 inflow.
Provide appropriate cut-off depth for OFF4 inflow. Verify all cut-off wall
depths and revise accordingly.

d. Update “Summary of Detention Basin Performance Parameters™ table. Provide
parameters on the grading plan.

e. Provide Detail 17 on Sheet D-2.

f. Provide block and cable fencing limits along west boundary. Remove fencing
line work where block and cable fencing is not proposed.

Sheet G-2:
a. Revise leader line to point to the flood threat station conduit.

b. Extend Section 2/D-4 past property to match detail. Show block and cable
fencing location and provide dimension from buffer on the detail.

. Sheet G-3:

a. [Extend the plan view to show that proposed channel between ~Sta. 11+00 and
~Sta. 14400 is within the existing BLM Grant N-7772.

b. Provide a detail to include location of block and cable fencing east of the
channel in relation to the finished grad.

Sheet G-4:
2. Provide inlet structure ramp finished grades.

b. Detail 4 on Sheets D-3 and D-4: Address access road elevation discrepancy
(3,036 feet).

Sheet G-5/Detail 5/D-4: Provide fall protection above 60-inch RCP headwall,

Sheet D-3:
a. Details 1 & 2: Clarify type and thickness of fill. Verify constructability of
structural fill and the top thickened RCC section (fill between RCC and
finished grade).

b. Section 5: Provide Note 2 and provide specification/requirements for
structural fill.
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14, Sheet D-4:
a. Detail I: Show ramp location on detail.

b. Detail 4: Consider a cut-off wall at end of the RCC apron.
15. Sheet D-6, Detail 1: Revise details such that the dimensions are legible,
16. Sheet S-1, Note 2: Add to include the “Special Provisions™.

17. Sheet §-3: Per Sheet S-2, the maximum expansion joint spacing is 180 feet. Per
the HCDDM, for channels with expansion joints greater than 100 feet on center,
the ratio of longitudinal steel area to concrete cross-sectional area shall be greater
than 0.005. Verify reinforcement requirements and revise accordingly.

18. Sheet S-7: Provide a manhole for District personnel to access the outlet structure
sensor. Provide appropriate structural details.

19. Sheet 5-8:

a. The current design of the trash rack includes the top of the rack being secured
by three hinges. Debris impacting the trash rack during a major storm event
may damage the hinges and cause the rack to fail. Revise the trash rack to be
hinged at the top of the back wall. Provide appropriate structural details.

b. Provide transverse bar(s) to minimize debris that can pass thru the trash rack.

c. It appears that the bottom of the rack is directly on the ramp slab. Consider a
pedestal design for the racks. Provide bearing pad for the trash rack base
column to absorb shocks during opening/closing the trash rack.

d. Provide trash rack capacity calculation. Verify that the grate opening is
adequate assuming a maximum velocity of 5 feet per second thru the grate.
Account for 50% clogging factor. Address as necessary.

20. Special Provisions:
a. Update Section 104 to reflect current detention basin design and parameters.

b. Section 310: District recommends a minimum of 2,000 psi compressive
strength for the RCC spillway (high strength soil cement).

District’s review of this project was limited to issues of Regional Flood Control Significance
as defined in Uniform Regulations for the Control of Drainage.
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The consultant must be advised to submit any revisions to the Technical Drainage Study and
Improvement Plans to City of Las Vegas for review/re-approval. District review of any such
revisions will commence upon City of Las Vegas's acceptance.

Please be aware that as additional information becomes available and/or restudies of Flood
Insurance Studies are performed, information submitted by SLATER HANIFAN GROUP
may be superseded. Compliance with regulatory elements and design standards specified in
Uniform Regulations for the Control of Drainage does not imply a guarantee that properties
will be free from flooding or flood damage.

The District, its officials, or employees assume no liability for information, data, or
conclusions presented by consulting engineers. We, therefore, make no warranties, either
expressed or implied, in conducting this review.

STEVEN C. PARRISH, P.E.
General Manager/Chief Engineer

BY:

Abigail Mgiyrena, p.E., CFM
Principal Civil Engineer

AM:eb
c: STEVE JONES, P.E. Slater Hanifan Group

PiLetters and MemosiLocal Drainage\Land Development & Drainage\2015\L-15-9550comment.doc
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SLATER

"l("J HANIFAN
GROUP

CONSULTING ENGINEERS & PLANNERS

MEETING NOTES

Project Number: OLY1401.004

Project Name: Skye Canyon

Meeting Date: 3/18/2015

Meeting Location: CLV Public Works — Turquoise Room

Meeting Topic: MPU Amendment & Outstanding Detention Basin Issues

Attendees: Company Name:
Oh Sang Kwon CLV
Peter Jackson CLV
Allen Pavelka CLV
Andrew Trelease CCRFCD
Abigail Mayrena CCRFCD
Jerry Slater SHG
Steve Jones SHG
Marc Bolduc Olympia
Bobby Williamson Olympia

Meeting Notes:

Item:

Discussion:

MPU Amendment (MPA) — SHG discussed that in a previous meeting with the City, it was communicated that for
development to further continue at Skye Canyon and construct the Detention Basin 1 (DB1) as planned, the regional
master plan needs to be updated. Since DB1 is planned to be adopted as a regional facility and it's outfall is in a
regional alignment that is different from the current MPU, the City wants assurances that the ultimate plan for the
routing of the DB1 outfall needs to be adopted. SHG showed the MPA exhibit that was approved through the
CCRFCD Boards for the previous representative of the property and the new concept schematic of regional facility
routing for Olympia and discussed its similarities with the exception of the number of detention basins has been
reduced from 3to 2. CCRFCD discussed that the new regional facility routing is so close to the previous MPA that it
believes the previous MPA would remain valid, but ultimately it is the City’s choice of whether they want to adopt the
previous MPA thru City Council or update the MPA to reflect the 2 detention basin schematic more accurately. The
City discussed that it will need to decide internally which is the process they prefer, but agreed that they would allow
SHG and Olympia to move forward with processing an MPA. Olympia voiced its concerns regarding the schedule
impacts if the MPA had to be revised from the currently CCRFCD approved MPA due to conditions placed on the
property which incfudes prohibiting approval of DB1 and processing design plans for the Phase 2 area of the
property. SHG also noted that building the DB1 requires 404 permits to be in place and that it is preferred to utilize
CCRFCD credits but the DB1 can't be considered for the CCRFCD credits until the DB1 is adopted as a CCRFCD
regional facility. Due to these concerns, CLV decided that allowing the previous CCRFCD approved MPA to City
Council agenda would likely be the best option to keep the project moving forward. CLV requested that CCRFCD
verify if the previous CCRFCD approval of the current MPA remains acceptable with their bylaws before it adds the
MPA to City Council agenda.

Detention Basin Staging Area — CLV identified with its maintenance staff that the easement/right-of-way area
needs to be large enough to stockpile the sediment volume anticipated to be received by the detention basin. All
parties identified that the areas near the outfall would be ideal for accessibility and that SHG discussed it would
determine the area of expansion by computation of stockpiling sediment volume in these locations. It was also
identified and agreed that an additional access ramp be provided near the outfall for accessibility to these additional
staging areas.

4:1 Slopes Requirement — CLV identified after discussion internally with its maintenance staff that the necessity of
4:1 slopes, as opposed to 3:1, reduces future maintenance costs by large amounts; therefore, the 4:1 slopes
requirement is still imposed on the project. Olympia discussed that changing the slopes to 4:1 is likely a large design
change due to its impacts on all other aspects of the basin design, including possibly the footprint area. Olympia
also noted that making a large change to the design in the 2™ review comment period for a new unwritten policy is

Prepared By: Steve Jones, SHG

Please notify the preparer if you have any questions, concerns or additions to these minutes within 2 days. After 2 days the
content of this document will be considered accurate and accepted as the final recordation.

5740 S. Arville Street #216, Las Vegas, NV 89118 ph (702) 284-5300 fax (702) 284-5399
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Item:

Discussion:

placing a large burden on this project. CLV noted that although this is a new policy, it is being utilized universally
with its newer basins. However, in effort to not place such a burden on the project, CLV offered to Olympia that they
could line the current proposed 3:1 slopes with soil cement instead of revising the design to 4:1. Olympia and SHG
acknowledges the CLV concerns and agreed to investigate which is the more advantageous design to proceed with.

Sheep Mountain Parkway Channel Alignment — After discussion, CLV is going to allow Olympia to maintain its
current design of a collector channel that bisects the alignment for Sheep Mountain Parkway and not require it to be
revised to parallel with the alignment.

Action ltems:

Item:

Discussion:

MPU Amendment (MPA) — CLV to discuss which of two options to continue:

e  Although the current approved CCRFCD approved MPA shows 3 detention basins instead of the now
currently planned 2 basins, add this MPA to City Council agenda for official adoption. Process a separate
MPA/MPC at a later date to show the approved Master Drainage Study regional facility schematic. CLV
needs CCRFCD to verify if the previous CCRFCD approvals remain valid.

» Revise the previous MPA to reflect the current plan of having 2 detention basins instead of 3, and re-
process thru the appropriate CCRFCD Boards and City Council. CLV & CCRFCD agreed to expedite the
process to its furthest extent, including re-wording the condition on the Master Drainage Study approval that
restricts Olympia from submitting its Phase 2 technical plans and studies until the MPA is approved.

Detention Basin Staging Area — Plans will be updated accordingly.

4:1 Slopes requirement — Investigation into which option (4:1 slopes or Soil Cement 3:1 slopes) is more
advantageous and then update plans accordingly.

Sheep Mountain Parkway Channel Alignment — No action item, current design/plans remain valid.

Prepared By: Steve Jones, SHG

Please notify the preparer if you have any questions, concerns or additions to these minutes within 2 days. After 2 days the
content of this document will be considered accurate and accepted as the final recordation.

5740 S. Arville Street #216, Las Vegas, NV 89118 ph (702) 284-5300 fax (702) 284-5399

JAOLY1401-004 DB1\Admin\Meeting Notes\150318 CLV DB and MPA Meeting Notes.doc
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THE DEFINITIONS OF VARIABLES —RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
1

THE DEFINITION OF -AMSKK~ ON RM-~CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS

IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION

HEC-1 INPUT PAGE 1
LINE IDueee... Toveenan 20 T [ O | I [N Tovvinns - J Geainnn 10

*DIAGRAM
1 ip SLATER HANIFAN GROUP
2 ip NINETY-FIVE MANAGEMENT, LLC.
3 ip SKYE CANYON - DETENTION BASIN #1
4 ip TECHNICAL DRAINAGE STUDY - CLV SUPPLEMENT
s ip ULTIMATE DRAINAGE CONDITION
6 I
7 Ip RETURN PERIOD - ~- 100-YEAR
8 ID DISTRIBUTION - - 6-HOUR SDN3
9 IDp PROJECT NO - OLY1401.004
10 ID FILENAME - ULT1.H1
11 1D DATE ---- < 7/16/2015
12 1D MODELED BY - SMJ
13 heo)
14 I SIX HOUR DEPTH-AREA REDUCTION FACTORS
15 ID DRAINAGE AREA (MIA2) RATIO
16 D 0.0-0.49 -
17 D 0.5-0.99 0.98
18 ID
19 IT 5 0 0 500
20 I0 5 0 0
21 IN 5 0 0
22 IR PREC 1.00 0.98
23 KK OFF1
24 KM  EXISTING OFFSITE DRAINAGE BASIN
25 KM  DISCHARGES INTO DETENTION BASIN "DBL"
26 PB 00
27 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
28 pCc 0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
29 pc  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
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34 PC  0.998 0.999 1
35 BA  .4073
36 LS ] 86.4
37 up  0.356

&
38 KK
39 KM  FUTURE DEVELOPED OFFSITE DRAINAGE BASIN
40 KM DISCHARGES INTO DETENTION BASIN "DB1"
41 BA
42 LS 0 96.0
43 ED 0.118

HEC-1 INPUT PAGE 2
LINE ID..vvuns ..., 2o, I [ Seeeannn [P Tovennnn [N | PR 10
A

44 KIC =2
45 KM  COMBINE OFF1, OFF7
46 HC 2

*
47 KK OFF2
48 KM  EXISTING OFFSITE DRAINAGE BASIN
49 KM  DISCHARGES INTO DETENTION BASIN "DBL"
50 BA
51 Ls 0 85.0
52 up 0.148
53 KK
54 KM  EXISTING OFFSITE DRAINAGE BASIN
55 KM  DISCHARGES INTO DETENTION BASIN "DBL"
56 BA .0
57 LS 0 86.2
58 up 0.112
59 KK cPL
60 KM  COMBINE CP2, OFF2, AND OFF3
61 HC 3
62 KK
63 KM  EXISTING OFFSITE DRAINAGE BASIN
64 KM  DISCHARGES INTO DETENTION BASIN "DBL"
65 BA
66 Ls 0 86.2
67 uo 0.136
68 KK
69 KM  EXISTING OFFSITE DRAINAGE BASIN
70 KM  DISCHARGES INTO DETENTION BASIN "DBL1”
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*
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93 SA 4.68 5.56 . 5.92 6.10 7.01 7.46 8.36 9.32 10,68
94 SE 3025.5 3027 3028 3029 3030 3035 3037 3040 3043 3046
95 5Q 49.7 60.6 70.8 74,5 1436.0 3920.5 7136.3
96 SE 3025.5 3030 3035 3037 3040 3043 3046
97 zz
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
23 OFF1
38 . OFF7
44 CPZoiinnnnnn. .
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80 : : : : oN1
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v
89 RDB1
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SLATER HANIFAN GROUP
NINETY-FIVE MANAGEMENT, LLC.
SKYE CANYON - DETENTION BASIN #1
TECHNICAL DRAINAGE STUDY - CLV SUPPLEMENT
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RETURN PERIOD - -~ 100-YEAR
DISTRIBUTION 6-HOUR SDN3
PROJECT NO. OLY1401.004
FILENAME ULTL.HL
7/16/2015
sM3
SIX HOUR DEPTH-AREA REDUCTION FACTORS
DRAINAGE AREA (MIA2) RATIO
0.0-0.49 1.00
0.5-0.99 0.98
20 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 500 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 1735 ENDING TIME
ICENT 19 CENTURY MARK
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COMPUTATION INTERVAL .08 HOURS
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1 0115 16 6. * 1 1140 141 0. * 1 2205 266 0. * 2 0830 391 0.
1 0120 17 7. % 1 1145 142 0. * 1 2210 267 0. = 2 0835 392 0.
1 0125 18 1. o+ 1 1150 143 0. * 1 2215 268 0. * 2 0840 393 0.
1 0130 19 17 * 1 1155 144 0. * 1 2220 26% 0. = 2 0845 394 0.
1 0135 20 24, ¢ 1 1200 145 0. * 1 2225 270 0. * 2 0850 395 0.
1 0140 21 29 * 1 1205 146 0. = 1 2230 271 9. = 2 0855 396 0.
1 0145 22 33, 0+ 1 1210 147 0. * 1 2235 272 0. * 2 0900 397 0.
1 0150 23 34 * 1 1215 8 0. * 1 2240 273 0. = 2 0905 398 0.
1 0155 24 31, ¢ 1 1220 149 0. * 1 2245 274 0. * 2 0910 399 0.
1 0200 25 28 * 1 1225 150 0. = 1 2250 275 0. = 2 0915 400 0.
1 0205 26 25, o+ 1 1230 151 0. * 1 2255 276 0. * 2 0920 401 0.
1 0210 27 26 * 1 1235 152 0. = 1 2300 277 0. = 2 0925 402 0.
1 0215 28 34, o+ 1 1240 153 0. * 1 2305 278 0. * 2 0930 403 0.
1 0220 29 44 * 1 1245 154 0. * 1 2310 279 0. = 2 0935 4 0.
1 0225 30 51, * 1 1250 155 0. * 1 2315 280 0. * 2 0920 405 0.
1 0230 31 53 * 1 1255 156 0. * 1 2320 281 0. = 2 0945 406 0.
1 0235 32 51, 0+ 1 1300 157 0. * 1 2325 282 0. ¥ 2 0950 407 0.
1 0240 33 56 * 1 1305 1538 0. * 1 2330 283 0. = 2 0955 408 0.
1 0245 34 63. * 1 1310 159 0. * 1 2335 284 0. * 2 1000 409 0.
1 0250 35 63. * 1 1315 160 0. * 1 2340 285 0. * 2 1005 410 0.
1 0255 36 57 * 1 1320 161 0. * 1 2345 286 0. * 2 1010 411 0.
1 0300 37 58, * 1 1325 162 0. * 1 2350 287 0. * 2 1015 412 0.
1 0305 38 75 * 1 1330 163 0. * 1 2355 288 0. * 2 1020 413 0.
1 0310 39 107. * 1 1335 164 0. * 2 0000 289 0. * 2 1025 414 0.
1 0315 40 3 * 1 1340 165 0. ¥ 2 0005 0 0. * 2 1030 415 Q.
1 0320 41 273, * 1 1345 166 0. * 2 0010 291 0. * 2 1035 416 0.
1 0325 42 g * 1 1350 167 0. * 2 0015 292 0. * 2 1040 417 0.
1 0330 43 618 * 1 1355 168 0. = 2 0020 293 0. = 2 1045 418 0.
1 0335 44 764, * 1 1400 169 0. * 2 0025 294 0. * 2 1050 419 0.
1 0340 45 807 * 1 1405 0 0. 2 0030 295 0. = 2 1055 420 0.
1 0345 46 gl7. * 1 1410 171 0. * 2 0035 296 0. * 2 1100 421 0.
1 0350 47 780 * 1 1415 172 0. * 3 0040 297 0. = 2 1105 422 0.
1 0355 48 698, * 1 1420 173 0. * 2 0045 298 0. * 2 1110 423 0.
1 0400 49 612, * 1 1425 174 0. * 2 0050 299 0. * 2 1115 424 0.
1 0405 50 519 * 1 1430 175 0. = 2 0055 0 0. = 2 1120 425 0.
1 0410 51 425, * 1 1435 176 0. * 2 0100 301 0. * 2 1125 426 0.
1 0415 52 9 * 1 1440 177 0. = 2 0105 302 0. = 2 1130 427 0.
1 0420 53 292, * 1 1445 178 0. * 2 0110 303 0. * 2 1135 428 0.
1 0425 54 254 * 1 1450 179 0. = 2 0115 304 0. = 2 1140 429 0.
1 0430 55 240+ 1 1455 180 0. * 2 0120 305 0. * 2 1145 430 0.
1 0435 56 242 * 1 1500 181 0. = 2 0125 6 0. ¥ 2 1150 431 a.
1 0420 57 240, * 1 1505 182 0. * 2 0130 307 0. * 2 1155 432 0.
1 0445 58 237 * 1 1510 183 0. * 2 0135 308 0. * 2 1200 433 0.
1 0450 59 245, * 1 1515 184 0. * 2 0140 309 0. * 2 1205 434 0.
1 0455 &0 248 * 1 1520 185 0. * 2 0145 310 0. * 2 1210 435 0.
1 0500 61 232, * 1 1525 186 0. * 2 0150 311 0. * 2 1215 436 0.
1 0505 62 209, * 1 1530 187 0. * 2 0155 312 0. * 2 1220 437 0.
1 0510 63 182 * 1 1535 8 [ 2 0200 313 0. * 2 1225 438 0.
1 0515 64 155, * 1 1540 189 0. * 2 0205 314 0. * 2 1230 439 0.
1 0520 65 8 * 1 1545 190 0. 0 * 2 0210 315 0. * 2 1235 440 0.
1 0525 66 04, * 1 1550 191 0. * 2 0215 316 0. * 2 1240 441 0.
1 0530 67 85 * 1 1555 192 0. = 2 0220 317 0. = 2 1245 442 0.
L 0535 68 67, * 1 1600 193 0. * 2 0225 318 0. * 2 1250 443 0.
1 0540 69 54 * 1 1605 4 0. * 2 0230 319 0. = 2 1255 444 0.
1 0545 70 47. o+ 1 1610 195 [ 0235 320 0. * 2 1300 445 0.
1 0550 71 4, o+ 1 1615 196 0. * 2 0240 321 0. * 2 1305 446 0.
1 0555 72 34, ¢ 1 1620 197 0. * 2 0245 322 0. * 2 1310 447 0.
1 0600 73 30, ¢ 1 1625 198 0. * 2 0250 323 0. * 2 1315 448 0.
1 0605 74 26 * 1 1630 199 0. * 2 0235 324 0. * 2 1320 449 0.
1 0610 75 2. v 1 1635 200 0. * 2 0300 325 0. * 2 1325 450 0.
1 0615 76 17 * 1 1640 201 0. * 2 0305 326 0. ¥ 2 1330 451 0.
1 0620 77 B3, o+ 1 1645 202 0. * 2 0310 327 0. * 2 1335 452 0.
1 0625 78 0. * 1 1650 203 0. * 2 0315 328 6. v 2 1340 453 0.
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1 0630 79 7. % 1 1655 204 0. * 2 0320 0. * 2 1345 454 0.
1 0635 80 s. o+ 1 1700 205 0. * 2 0325 330 0. o+ 2 1350 455 0.
1 0640 81 40 % 1 1705 206 0. % 2 0330 331 0. 2 1355 456 0.
1 o645 82 3. 0% 1 1710 207 0. ¥ 2z 0335 332 0. v 2 1400 457 0.
1 0650 83 20 % 1 1715 208 0. * 2 0340 333 0. ot 2 1405 458 0.
1 0655 8 1.+ 1 1720 209 ol v 2 0345 333 0. * 2 1410 459 0.
1 0700 85 i+ 1 1725 210 0. * 2 0350 335 0. * 2 1415 460 0.
1 0705 86 i+ 1 173om 0. * 2 0355 336 0. * 2 1420 461 0.
1 o710 87 0. %+ 1 1735 212 0. 2 0400 337 0. o+ 2 1425 462 0.
1 o715 88 0. * 1 1740 213 0. * 2 0405 338 0. * 2 1430 463 0.
1 0720 89 0. % 1 1745 214 0. v 2 0410 339 0. o+ 2 1435 464 0.
1 0725 90 0. % 1 1750 215 0. * 2 0415 340 0. % 2 1440 465 0.
1 0730 91 0. % 1 1755 216 0. * 2 0420 341 0. * 2 1445 466 0.
1 0735 92 0. % 1 1800 217 0. * 2 0425 342 0. o+ 2 1450 467 0.
i o740 93 0. % 1 1805 218 0. * 2 0430 343 0. o+ 2 1455 468 0.
1 o745 94 0. * 1 1810 219 0. * 2 0435 342 0. o+ 2 1500 469 0.
1 0750 95 0. % 1 1815 220 0. * 2 0420 345 0. * 2 1505 470 0.
1 0755 9% 0.+ 1 1820 221 0. * 2 0445 346 0. * 2 1510 471 0.
1 0800 97 0. % 1 1825 222 0. * 2 0450 347 0. * 2 1515 472 0.
1 0805 98 0. * 1 1830 223 0. * 2 0455 348 0. * 2 1520 473 0.
1 0810 99 0. % 1 1835 224 0. * 2 0500 349 0. 2 1525 474 0.
1 08l5 100 0. % 1 1840 225 0. ¥ 2 0505 350 0. 2 1530 475 0.
1 0820 101 0. * 1 1845 226 0. * 2 0510 351 0. * 2 1535 476 0.
1 0825 102 0. % 1 1850 227 0. * 2 0515 352 0. * 2 1540 477 0.
1 0830 103 0. % 1 1855 228 0. * 2 0520 353 0. * 2 1545 478 0.
1 0835 104 0. * 1 1900 229 0. * 2 0525 354 0. * 2 1550 479 0.
1 0840 105 0. * 1 1905 230 0. * 2 0530 335 0. * 2 1555 480 0.
1 0845 106 0. % 1 1910 231 0. * 2 0535 356 0. = 2 1600 481 0.
1 0850 Io07 0. * 1 1915 232 0. ¥ 2 0520 357 0. ¥ 2 1605 482 0.
1 0855 108 0. * 1 1920 233 0. * 2 0545 358 0. = 2 1610 483 0.
1 0900 I09 0. * 1 1925 234 0. * 2 0550 359 0. ¥ 2 1615 482 0.
1 0905 110 0. % 1 1930 235 0. * 2 0555 360 0. 2 1620 485 0.
1 0910 11 0. % 1 1935 236 0. * 2 0600 361 0. * 2 1625 486 0.
1 0915 112 0. * 1 1930 237 0. ot 2 0605 362 0. * 2 1630 487 0.
1 0920 113 0. * 1 1945 238 0. * 2 0610 363 0. o+ 2 1635 488 0.
1 0925 114 0. % 1 1950 239 0. * 2 0615 364 0. = 2 1640 489 0.
1 0930 135 0. % 1 1955 240 0. * 2 0620 365 0. o+ 2 1645 490 0.
1 0935 116 0. * 1 2000 241 0. x 2 0625 366 0. * 2 1650 491 0
1 0920 117 0. % 1 2005 242 0. * 2 0630 367 0. o+ 2 1655 492 0
1 0945 118 0. * 1 2010 243 0. * 2 0635 368 0. x 2 1700 493 0
1 0950 119 0. * 1 2015 244 0. * 2 0640 369 0. * 2 1705 494 0
1 0955 120 0. * 1 2020 245 0. * 2 0645 370 0. o+ 2 1710 495 0
1 1000 I21 0. % 1 2025 246 0. * 2 0650 371 0. o+ 2 1715 496 0
1 1005 122 0. % 1 2030 247 0. * 2 0655 372 0. ot 2 1720 497 0
I 1010 123 0. * 1 2035 248 0. * 2 0700 373 0. o+ 2 1725 498 0
1 1015 124 0. * 1 2040 249 0. * 2 0705 374 0. o+ 2 1730 499 0
I 1020 125 0. * 1 2045 250 0. r 2 0710 375 0. * 2 1735 500 0
* *
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR  41.58-HR
+ (CFs) (HR)
(CFs)
+ 817 3.75 163. 41, 24, 24,
(INCHES) 1.727 1.732 1.732 1.732
(AC-FT) 8l. 81. 81. 8l
CUMULATIVE AREA = .88 sQ MI
HYDROGRAPH AT STATION DBL
SUM 0O 5 HYDROGRAPHS
PLAN 1, RATIO = .98
M N "
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW ': DA MON HRMN ORD FLOW i DA MON HRMN ORD FLOW
M ) ]
1 0000 1 0. * 1 1025 126 0. * 1 2050 251 0. * 2 0715 376 0.
1 0005 2 0. 1030 127 0. * 1 2055 252 0. * 2 0720 377 0.
1 0010 3 1 0% 1 1035 128 0. * 1 2100 253 0. % 2 0725 0.
1 o015 4 2.+ 1 1040 129 0. * 1 2105 254 0. * 2 0730 379 0.
1 0020 5 3. 0% 1 1045 130 0. * 1 2110 255 0. * 2 0735 380 0.
1 0025 6 6. * 1 1050 131 0. * 1 2115 25 0. * 2 0740 381 0.
T 0030 7 9. * 1 1055 132 0. * 1 2120 257 0. o+ 2 0745 382 0.
1 0035 8 9. % 1 1100 133 0. * 1 2125 258 0. * 2 0750 383 0.
1 0080 9 7. % 1 1105 134 0. * 1 2130 259 0. * 2 0755 0.
1 0045 10 s % 1 1110 135 0. * 1 2135 260 0. * 2 0800 385 0.
1 0050 11 3. 0+ 1 1115 136 0. * 1 2140 261 0. 2 0805 386 0.
10055 12 300+ 1 1120 137 0. % 1 2145 262 0. * 2 0810 387 0.
I 0100 13 2.+ 1 1125 138 0. * 1 2150 263 0. *x 2 0815 388 0.
1 0105 14 20 0 1 1130 139 0. * 1 2155 264 0. %+ 2 0820 389 0.
1 010 15 4.+ 1 1135 140 0. * 1 2200 265 0. * 2 0825 390 0.
1 0115 16 5. ¢ 1 1140 141 0. % 1 2205 266 0. * 2 0830 391 0.
1 0120 17 70 0% 1 1145 142 0. * 1 2210 267 0. * 2 0835 392 0.
1 o0izs 18 10, * 1 1150 143 0. * 1 2215 268 0. * 2 0840 393 0.
1 0130 19 6. * 1 1155 144 0. * 1 2220 269 0. % 2 0845 394 0.
1 0135 20 23, 0+ 1 1200 145 o, * 1 2225 270 0. * 2 0850 395 0.
1 0140 21 27, o+ 1 1205 146 0. * 1 2230 271 0. * 2 0855 39 0.
1 ol4s 22 310 % 1 1210 147 0. * 1 2235 272 0. * 2 0900 397 0.
1 0150 23 320 ¢+ 1 1215 148 0. % 1 2240 273 0. * 2 0905 398 0.
1 o0lss 24 29, * 1 1220 149 0. * 1 2245 274 0. * 2 0910 399 0.
I 0200 25 26, * 1 1225 150 0. % 1 2250 275 0. * 2 0915 400 0.
1 0205 26 230+ I 1230 151 0. % 1 2255 276 0. * 2 0920 401 0.
1 0210 27 240+ 1 1235 152 0. % 1 2300 277 0. * 2 0925 402 0!
1 o215 28 320 o+ 1 1240 153 0. * 1 2305 278 0. * 2 0930 403 0.
1 0220 29 2.+ 1 1245 152 0. * 1 2310 279 0. 2 0935 404 0.
1 0225 30 430 x 1 1250 155 0. * 1 2315 280 0. = 2 0940 405 0.
1 0230 31 56, * 1 1255 156 0. * 1 2320 281 0. * 2 0945 406 0.
1 0235 32 290 * 1 1300 157 0. * 1 2325 282 0. * 2 0950 407 0.
1 0240 33 54, * 1 1305 158 0. * 1 2330 283 0. * 2 0955 408 0.
1 0245 32 60. * 1 1310 159 0. * 1 2335 284 0. * 2 1000 409 0.
1 0250 35 60. * 1 1315 1s0 0. * 1 2330 285 0. * 2 1005 410 0.
1 0255 36 ss. *+ 1 1320 161 0. ¢ 1 2345 286 0. * 2 1010 411 0.
1 0300 37 550 o+ 1 1325 162 0. * 1 2350 287 0. * 2 1015 412 0.
1 0305 38 720 * 1 1330 163 0. % 1 2355 288 0. * 2 1020 413 0.
1 0310 39 103 o+ 1 1335 164 0. * 2 0000 289 0. * 2 1025 414 0.
I 0315 40 Is8. * 1 1340 165 0. * 2 0005 290 0. * 2 1030 415 0.
1 0320 41 264, * 1 1345 166 0. * 2 0010 291 0. * 2 1035 416 0.
1 0325 42 4140+ 1 1350 167 0. % 2 0015 292 0. * 2 1020 417 0.
1 0330 43 599, * 1 1355 168 0. * 2 0020 293 0. % 2 1045 418 0.
1 0335 44 7410 ¢+ 1 1400 169 0. % 2 0025 294 0. £ 2 1050 419 0.
1 0330 45 784, * 1 1405 170 0. * 2 0030 295 . =2 1055 420 0.
1 0345 46 7940 + 1 1410 171 0. * 2 0035 296 0. x 2 1100 421 0.
1 0350 47 758, * 1 1415 172 0. * 2 0040 297 0. * 2 1305 422 0.
1 0355 48 678. * 1 1420 173 0. % 2 0045 298 0. * 2 1110 423 0.
1 0400 49 595, ¢ 1 1425 174 0. * 2 0050 299 0. * 2 1115 424 0.
1 0405 50 505. + 1 1430 175 0. * 2 0055 300 0. 2 1120 425 0.
1 0410 51 412, + 1 1435 176 0. * 2 0100 301 0. * 2 1125 426 0.
1 0415 52 333, ¢ 1 1440 177 0. % 2 0105 302 0. % 2 1130 427 0.
1 0420 53 284, * 1 1445 178 0. * 2 0110 303 0. * 2 1135 428 0.
1 0425 54 247, %+ 1 1450 179 0. * 2 0115 304 0. % 2 1140 429 0.
1 0430 55 2330+ 1 1455 180 0. * 2 0120 305 0. & 2 1145 430 0.
1 0435 56 2350 ¢+ 1 1500 181 0. o+ 2 0125 306 0. % 2 2150 431 0.
1 0440 57 23, ¢+ 1 1505 182 0. * 2 0130 307 0. o+ 2 1155 432 0.
1 0445 58 2310 0+ 1 1530 183 0. * 2 0135 308 0. * 2 1200 433 0.
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1 0450 59 239, ¢ 1 1515 184 0. * 2 0140 309 0. * 2 1205 434 0.
1 0455 60 242, % 1 1520 185 0. * 2 0145 310 0. * 2 1210 435 0.
1 0500 61 226, * 1 1525 186 0. * 2 0150 311 0. * 2 1215 436 0.
1 0505 62 204, * 1 1530 187 0. * 2 0155 312 0. * 2 1220 437 0.
1 0510 63 178. * 1 1535 188 0. * 2 0200 313 0. * 2 1225 438 0.
1 0515 64 151, * 1 1540 189 0. * 2 0205 314 0. * 2 1230 439 0.
1 0520 65 124, * 1 1545 190 0. * 2 0210 315 0. * 2 1235 440 o.
1 0525 66 101. * 1 1550 191 0. * 2 0215 316 0. * 2 1240 441 0.
1 0530 67 82, * 1 1555 192 0. * 2 0220 317 0. * 2 1245 442 0.
1 0335 68 65. * 1 1600 193 0. * 2 0225 318 0. * 2 1250 443 0.
1 0540 69 53. o+ 1 1605 194 0. * 2 0230 319 0. * 2 1255 444 0.
1 0545 70 45, o+ 1 1610 195 0. * 2 0235 320 0. * 2 1300 445 0.
1 0550 71 40. * 1 1615 196 0. * 2 0240 321 0. * 2 1305 446 0.
1 0355 72 34, ¢+ 1 1620 197 0. * 2 0245 322 0. * 2 1310 447 0.
1 0600 73 29, * 1 1625 198 0. * 2 0250 323 0. * 2 1315 448 0.
1 0605 74 26, * 1 1630 199 0. * 2 0255 324 0. * 2 1320 449 0.
1 0610 75 2. ¢ 1 1635 200 0. * 2 0300 325 0. * 2 1325 450 0.
1 0615 76 7. 0+ 1 1640 201 0. * 2 0305 326 0. * 2 1330 451 0.
1 0620 77 13, 0+ 1 1645 202 0. * 2 0310 327 0. * 2 1335 452 0.
1 0625 78 0. ¢ 1 1650 203 0. * 2 0315 328 0. * 2 1340 453 0.
1 0630 79 7. o+ 1 1655 204 0. * 2 0320 329 0. * 2 1345 454 0.
1 0635 80 5.0 0+ 1 1700 205 0. * 2 0325 330 0. * 2 1350 455 0.
1 0640 81 4, o+ 1 1705 206 0. * 2 0330 331 0. * 2 1385 456 0.
1 0645 82 3, 0+ 1 1710 207 0. * 2 0335 332 0. * 2 1400 457 0.
1 0650 83 2. 0+ 1 1715 208 0. * 2 0340 333 0. * 2 1405 458 0.
1 0655 84 1. o+ 1 1720 209 0. * 2 0345 334 0. * 2 1410 459 0.
1 0700 85 1.0 1 1725 210 0. * 2 0350 335 0. * 2 1415 460 0.
1 0705 86 1, * 1 1730 211 0. * 2 0355 336 0. * 2 1420 461 0.
1 0710 87 c. * 1 1735 212 0. * 2 0400 337 0. * 2 1425 462 0.
1 0715 88 0. * 1 1740 213 0. * 2 0405 338 0. * 2 1430 463 0.
1 0720 89 0. * 1 1745 214 0. * 2 0410 339 0. * 2 1435 464 0.
1 0725 90 0. * 1 1750 215 0. * 2 0415 340 0. * 2 1440 465 0.
1 0730 91 0. * 1 1755 216 0. * 2 0420 341 0. * 2 1445 466 0.
1 0735 92 0. * 1 1800 217 0. * 2 0425 342 0. * 2 1450 467 0.
1 0740 93 0. * 1 1805 218 0. * 2 0430 343 0. * 2 1455 468 0.
1 0745 94 0. * 1 1810 219 0. * 2 0435 344 0. * 2 1500 469 0.
1 0750 95 0. * 1 1815 220 0. * 2 0440 345 0. * 2 1505 470 0.
1 0755 96 0. * 1 1820 221 0. * 2 0445 346 0. * 2 1510 471 0.
1 0800 97 0. * 1 1825 222 0. * 2 0450 347 0. * 2 1515 472 0.
1 0805 98 0. * 1 1830 223 0. * 2 0455 348 0. * 2 1520 473 0.
1 0810 99 0. * 1 1835 224 0. * 2 0500 349 0. * 2 1525 474 0.
1 0815 100 0. * 1 1840 225 0. * 2 0505 350 0. * 2 1530 475 0.
1 0820 101 0. * 1 1845 226 0. * 2 0510 351 0. * 2 1535 476 0.
1 0825 102 0. * 1 1850 227 6. * 2 0515 352 0. * 2 1540 477 0.
1 0830 103 0. * 1 1855 228 0. * 2 0520 333 0. * 2 1545 478 0.
1 0835 104 0. * 1 1900 229 0. * 2 0525 354 0. * 2 1550 479 0.
1 0840 105 0. * 1 1905 230 0. * 2 0330 335 0. * 2 1555 480 0.
1 0845 106 0. * 1 1910 231 0. * 2 0535 336 0. * 2 1600 481 0.
1 0850 107 0. * 1 1915 232 0. * 2 0540 357 0. * 2 1605 482 0.
1 0855 108 0. * 1 1920 233 0. * 2 0545 358 0. * 2 1610 483 0.
1 0900 109 6. * 1 1925 234 0. * 2 0350 359 0. * 2 1615 484 0.
1 0905 110 0. * 1 1930 235 0. * 2 0555 360 0. * 2 1620 485 0.
1 0910 111 0. * 1 1935 236 0. * 2 0600 361 0. * 2 1625 486 0.
1 0915 112 0. * 1 1940 237 0. * 2 0605 362 0. * 2 1630 487 0.
1 0920 113 0. * 1 1945 238 0. * 2 0610 363 0. * 2 1635 488 0.
1 0925 114 0. * 1 1950 239 0. * 2 0615 364 0. * 2 1640 489 0.
1 0930 115 0. * 1 1955 240 0. * 2 0620 365 0. * 2 1645 490 0.
1 0935 116 0. * 1 2000 241 0. * 2 0625 366 0. * 2 1650 491 0.
1 0940 117 ¢. * 1 2005 242 0. * 2 0630 367 0. * 2 1655 492 0.
1 0945 118 0. * 1 2010 243 0. * 2 0635 368 0. * 2 1700 493 0.
1 0950 119 0. * 1 2015 244 0. * 2 0640 369 0. * 2 1705 494 0.
1 0955 120 6. * 1 2020 245 0. ¥ 2 0645 370 0. * 2 1710 495 0.
1 1000 121 0. * 1 2025 246 0. * 2 0650 371 0. * 2 1715 496 0.
1 1005 122 0. * 1 2030 247 0. * 2 0655 372 0. * 2 1720 497 0.
1 1010 123 0. * 1 2035 248 0. * 2 0700 373 0. * 2 1725 498 0.
1 1015 124 0. * 1 2040 249 0. * 2 0705 374 0. * 2 1730 499 0.
1 1020 125 0. * 1 2045 250 0. * 2 0710 375 0. = 2 1735 500 0.
PEAK FLOW TIME MAXTIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
(CFs) (HR)
(cFs)
794. 3.7 58. 40. 23, 23.
(INCHES) 1.675 1.680 1.680 1.680
(AC-FT) 78. 79. 79. 79.
CUMULATIVE AREA = .88 sq MI
FAh Gk REE RER KRR REE XRR KRR RRE KR ARE KA WEE KER RES ARR RAE SRR AR AR REA KA REE RAE NEE REN RNA KRR SRR KEE KRR AEE KRR
FxRAF AT LA RN RL
N *
89 KK * RDBL *
N *
AR AR AR
91 Ko OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
HYDROGRAPH ROUTING DATA
92 RS STORAGE ROUTING
NSTPS NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITICN
RSVRIC 3025.50 INITIAL CONDITION
.00 WORKING R AND D COEFFICIENT
93 sA AREA 4.7 5.6 5.7 5.9 6.1 7.0 7.5 8.4 9.3 10.7
94 SE ELEVATION 3025.50  3027.00 3028.00 3029.00 3030.00 3035.00 3037.00 3040.00 3043.00 3046.00
95 sq DISCHARGE 50. 61. 71. 75. 1436. 3921. 7136.
9 SE ELEVATION 3025.50  3030.00 3035.00 3037.00 3040.00 3043.00  3046.00
s
COMPUTED STORAGE-ELEVATION DATA
STORAGE .00 7.67 13.32 19.15 25.16 57.91 72.38 96,09  122.60  152.58
ELEVATION  3025.50 3027.00 3028.00 3029.00 3030.00 3035.00 3037.00 3040.00 3043.00 3046.00
COMPUTED STORAGE-QUTFLOW~ELEVATION DATA
STORAGE .00 7.67 13.32 19.15 25.16 57.91 72,38 96.09  122.60  152.58
OUTFLOW 49.70 53.33 55.76 58.18 60.60 70.80 74.50  1436.00  3920.50  7136.30
ELEVATION 3025.50  3027.00 3028.00 3029.00 3030.00 3035.00 3037.00 3040.00 3043.00 3046.00
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HYDROGRAPH AT STATICN RDB1
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PLAN 1, RATIO = 1.00
DA MON HRMN ORD OQUTFLOW STORAGE
1 1355 168 57. 17.4
1 1400 169 57. 17.0
1 1405 170 57. 16.6
1 1410 171 57. 16.2
1 1415 172 57. 15.8
1 1420 173 57. 15.4
1 1425 174 56. 15.0
1 1430 175 56. 14.6
1 1435 176 56. 14.3
1 1440 177 56. 13.9
1 1445 178 56. 13.5
1 1450 179 56. 13.1
1 1455 180 55. 12.7
1 1500 181 55. 12.3
1 1505 182 55. 12.0
1 1510 183 55. 11.6
1 1515 184 55. 11.2
1 1520 185 55. 10.8
1 1525 186 55. 10.4
1 1530 187 54. 10.1
1 1535 188 54, 9.7
1 1540 189 54. 9.3
1 1545 190 54, 9.0
1 1550 191 54. 8.6
1 1555 192 54, 8.2
1 1600 193 53. 7.8
1 1605 194 53. 7.5
1 1610 195 53. 7.1
1 1615 196 53. 6.7
1 1620 197 53. 6.4
1 1625 198 53. 6.0
1 1630 199 52, 5.7
1 1635 200 52. 5.3
1 1640 201 52. 4.9
1 1645 202 52. 4.6
1 1650 203 52. 4.2
1 1655 204 52. 3.9
1 1700 205 51. 3.5
1 1705 206 51. 3.2
1 1710 207 51, 2.8
1 1715 208 51. 2.5
1 1720 209 51. 2.1
1 1725 210 51. 1.8
1 1730 211 50. 1.4
1 1735 212 50. 1.1
1 1740 213 50. .7
1 1745 214 50. .4
1 1750 215 50. .0
1 1755 216 50. ~.2
1 1800 217 50. -.2
1 1805 218 50. -2
1 1810 219 50. -.2
1 1815 220 50. -.2
1 1820 221 50. -.2
1 1825 222 50. -.2
1 1830 223 50. -.2
1 1835 224 50. -.2
1 1840 225 50. ~.2
1 1845 226 50. -.2
1 1850 227 50. -.2
1 1855 228 50. -.2
1 1900 229 50. -.2
1 1905 230 50. -.2
1 1910 231 50. -.2
1 1915 232 50. -.2
1 1920 233 50. -.2
1 1925 234 50. -.2
1 1930 235 50. -.2
1 1935 236 50. -.2
1 1940 237 50. -.2
1 1945 238 50. -.2
1 1950 239 50. -.2
1 1955 240 50. -.2
1 2000 241 50. -.2
1 2005 242 50. -.2
1 2010 243 50. -.2
1 2015 244 50. -.2
1 2020 245 50. -.2
1 2025 246 50. ~.2
1 2030 247 50. -.2
1 2035 248 50. -.2
1 2040 249 50. -.2
1 2045 250 50. -.2
1 2050 251 50. -.2
1 2055 252 50. -.2
1 2100 253 50. .2
1 2105 254 50. -.2
1 2110 255 50. -.2
1 2115 256 50. -.2
1 2120 257 50. -.2
1 2125 258 50. -.2
1 2130 259 50. -.2
1 2135 260 50 -.2
1 2140 261 50 -.2
1 2145 262 50 -.2
1 2150 263 50 -.2
1 2155 264 50 -.2
1 2200 265 50 -.2
1 2205 266 50 -.2
1 2210 267 50 -2
1 2215 268 50 -.2
1 2220 269 50 -.2
1 2225 270 50 -.2
1 2230 271 50 ~.2
1 2235 272 50 -.2
1 2240 273 50 -.2
1 2245 274 50 -.2
1 2250 275 50 -.2
1 2255 276 50 -.2
1 2300 277 50 -.2
1 2305 278 50 -.2
1 2310 279 50 -.2
1 2315 280 50 ~.2
1 2320 281 50 -.2
1 2325 282 50 -.2
1 2330 283 50 -.2
1 2335 284 50 ~.2
1 2340 285 50 -.2
1 2345 286 50 -.2
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ORD OUTFLOW STORAGE

335 5¢. -.2
336 50. -.2
337 50. -.2
338 50. -.2
339 50. -.2
340 50. -.2
341 50. -2
342 50. 2
343 50. 2
344 50. -.2
345 50. -.2
346 50. -.2
347 50. -.2
348 50. -.2
349 50. -.2
350 50. -.2
351 50. -.2
352 50. -.2
353 50. -.2
354 50. -.2
355 50. -.2
356 50. -.2
357 50. -.2
358 50. -.2
359 50. -.2
360 50. -.2
361 50. -2
362 50. -.2
363 50. ~.2
364 50. -.2
365 50. -.2
366 50. -.2
367 50. -.2
368 50. -.2
369 50. -.2
370 50. -.2
371 50. -.2
372 50. -.2
373 50. -.2
374 50. -.2
375 50. -.2
376 50. -.2
377 50. -.2
378 50. -.2
379 50. -.2
380 50. -.2
381 50. 2
382 50. 2
383 50. -.2
384 50. -.2
385 50. -.2
386 50. -.2
387 50. -.2
388 50. -.2
389 50. -.2
390 50. -.2
391 50. -.2
392 50. -.2
393 50. -.2
94 50. ~.2
395 50. -.2
96 50. -.2
397 50. -.2
398 50. -.2
399 50. -.2
400 50. -.2
401 50. -.2
402 50. -.2
403 50. -.2
404 50. -.2
405 50. -.2
406 50. ~.2
407 50. -.2
408 50. -.2
409 50. -.2
410 50. -.2
411 50. -.2
412 50. -.2
413 50. ~.2
414 50. -.2
415 50. -.2
416 50. -.2
417 50. -.2
418 50. -.2
419 50. -.2
420 50. -.2
421 50. 2
422 50. 2
423 50. 2
424 50. -.2
425 50. -.2
426 50. -.2
427 50. -.2
428 50. -.2
429 50. -.2
430 50. -.2
431 50. -.2
432 50. -2
433 50. -.2
434 50. -2
435 50. -.2
436 50. -.2
437 50. -.2
438 50. -2
439 50. -.2
440 50. ~-.2
441 50. -.2
442 50. -.2
443 50. -.2
444 50. -.2
445 50. -.2
446 50. -.2
447 50. -.2
448 50. -.2
449 50. ~.2
450 50. -.2
451 50. -.2
452 50. -.2
453 50. -2

STAGE




ULTL.0UT
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1 0955 120 64 37.6 3031L.9 * 1 2350 287 50. -.2 3025.5* 2 1345 454 50. -.2 3025.5
1 1000 121 64 37.1 3031.8 * 1 2355 288 50. ~.2 3025.5 * 2 1350 455 50. -.2 3025.5
1 1005 122 64 36.7 3031.8 * 2 0000 289 50. -.2 3025.5 * 2 1355 456 50. -.2 3025.5
1 1010 123 64 36.3 3031L.7 * 2 0005 290 50. -.2 3025.5 % 2 1400 457 50. -.2 3025.5
1 1015 124 64 35.8 3031.6 * 2 0010 291 50. -.2 3025.5 * 2 1405 458 50. ~.2 3025.5
1 1020 125 64 35.4 3031.6 * 2 0015 292 50. -.2 3025.5 % 2 1410 459 50. -.2 3025.5
1 1025 126 64 34,9 3031.5 * 2 0020 293 50. -.2 3025.5 % 2 1415 460 50. -.2 3025.5
1 1030 127 64 34,5 3031.4 * 2 0025 294 50. -.2 3025.5 % 2 1420 461 50. -.2 3025.5
1 1035 128 63 34,1 3031.4 * 2 0030 295 50. ~.2 3025.5 % 2 1425 462 50. -.2 3025.5
1 1040 129 63 33,6 3031.3 * 2 0035 296 50. -.2 3025.5* 2 1430 463 50. -.2 3025.5%
1 1045 130 63 33.2 303L.2 * 2 0040 297 50. -.2 3025.5 % 2 1435 464 50. -.2 3025.5
1 1050 131 63 32.8 3031.2 * 2 0045 298 50. -.2 3025.5* 2 1440 465 50. -.2 3025.5
1 1055 132 63 32.3 3031.1* 2 0050 299 50. ~.2 3025.5 * 2 1445 466 50. -.2 3025.5
1 1100 133 63 31.9 3031.0 % 2 0055 300 50. -.2 3025.5* 2 1450 467 50. -.2 3025.5
1 1105 134 63 31.5 3031.0% 2 0100 301 50. -.2 3025.5* 2 1455 468 50. -.2 3025.5
1 1110 135 62 31.0 3030.9 * 2 0105 302 50. -.2 3025.5* 2 1500 469 50. -.2 3025.5
1 1115 136 62 30.6 3030.8 * 2 0110 303 50. -.2 3025.5 * 2 1505 470 50. ~.2 3025.5
1 1120 137 62 30.2 3030.8 * 2 0115 304 50. -.2 3025.5 % 2 1510 471 50. -.2 3025.5
1 1125 138 62 29.8 3030.7 * 2 0120 305 50. -.2 3025.5* 2 1515 472 50. ~.2 3025.5
1 1130 139 62 29.3 3030.6 * 2 0125 306 50. -.2 3025.5 * 2 1520 473 50. -.2 3025.5
1 1135 140 62 28.9 3030.6 * 2 0130 307 50. -.2 3025.5 * 2 1525 474 50. ~.2 3025.5
1 1140 141 62 28.5 3030.5 * 2 0135 308 50. -2 3025.5* 2 1530 475 50. -.2 3025.5
1 1145 142 61 28.0 3030.4 * 2 0140 309 50. -.2 3025.5 * 2 1535 476 50. -.2 3025.5
1 1150 143 61. 27.6 3030.4 * 2 0145 310 50. -.2 3025.5 % 2 1540 477 50. -.2 3025.5
1 1155 144 61 27.2 3030.3 * 2 0150 311 50. -.2 3025.5* 2 1545 478 50. -.2 3025.5
1 1200 145 61 26.8 3030.2 * 2 Q155 312 50. -.2 3025.5 % 2 1550 479 50. ~.2 3025.5
1 1205 146 61 26.4 3030.2 * 2 0200 313 50. -.2 3025.5 * 2 1555 480 50. -.2 3025.5
1 1210 147 61 25.9 3030.1* 2 0205 314 50. -.2 3025.5 % 2 1600 481 50. -.2 3025.5
1 1215 148 61 25.5 3030.1* 2 0210 315 50. -.2 3025.5 * 2 1605 482 50 -.2 3025.5
1 1220 149 61 25.1 3030.0 * 2 0215 316 50. -.2 3025.5* 2 1610 483 50 -.2 3025.5
1 1225 150 60 24.7 3029.9 * 2 0220 317 50. -.2 3025.5 % 2 1615 484 50. -.2 3025.5
1 1230 151 60 24.3 3029.9 * 2 0225 318 50. -.2 3025.5* 2 1620 485 50. -.2 3025.5
1 1235 152 60 23.9 3029.8 * 2 0230 319 50. -.2 3025.5 % 2 1625 486 50. -.2 3025.5
1 1240 153 60 23.4 3029.7 * 2 0235 320 50. -.2 3025.5* 2 1630 487 50 -.2 3025.5
1 1245 154 60 23.0 3029.6 * 2 0240 321 50. .2 3025.5 % 2 1635 488 50 -.2 3025.5
1 1250 155 60 22.6 3029.6 * 2 0245 322 50. -.2 3025.5 * 2 1640 489 50 -.2 3025.5
1 1255 156 59. 22.2 3029.5 * 2 0250 323 50. ~.2 3025.5 * 2 1645 490 50 -.2 3025.5
1 1300 157 59 21.8 3029.4 * 2 0255 324 50. -.2 3025.5 * 2 1650 491 50. -.2 3025.5
1 1305 158 59 21.4 3029.4 * 2 0300 325 50. -.2 3025.5 % 2 1655 492 50. -.2 3025.5
1 1310 159 59 21.0 3029.3 * 2 0305 326 50. -.2 3025.5 * 2 1700 493 50 -.2 3025.5
1 1315 160 59 20.6 3029.2 * 2 0310 327 50. -.2 3025.5 * 2 1705 494 50 -.2 3025.5
1 1320 161 59 20.2 3029.2 * 2 0315 328 50. -.2 3025.5 ¢ 2 1710 495 50 -.2 3025.5
1 1325 162 58 19.8 3029.1 * 2 0320 329 50. ~.2 3025.5 * 2 1715 496 50 -.2 3025.5
1 1330 163 58 19.4 3029.0 * 2 0325 330 50. -.2 3025.5 * 2 1720 497 50. -.2 3025.5
1 1335 164 58. 19.0 3029.0 * 2 0330 331 50. -.2 3025.5 % 2 1725 498 50. -.2 3025.5
1 1340 165 58 18.6 3028.9 * 2 0335 332 50. -.2 3025.5 % 2 1730 499 50 -.2 3025.5
1 1345 166 58 18.2 3028.8 * 2 0340 333 50. -.2 3025.5 % 2 1735 500 50 -.2 3025.5
1 1350 167 58 17.8 3028.8 t 2 0345 334 50. -.2 3025.5 :
PEAK FLOW TIME MAXIMUM AVERAGE_FLOW
6-HR 24-HR 72-HR 41.58~HR
+  (CFs) (HR)
(CFs)
+ 71. 5.58 68. 57. 54. 54.
(INCHES) .723 2.417 3.960 3.960
(AC-FT) 34. 113. 185. 185.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 41.58-HR
+ (AC-FT) (HR)
60. 5.58 50. 19. 11. 11.
PEAK STAGE TIME MAXIMUM AVERAGE_STAGE
6-HR 24-HR 72-HR 41.58-HR
+ _(FEET) (HR)
3035.23 5.58 3033.77 3028.70 3027.35 3027.35
CUMULATIVE AREA = .88 sq MI
HYDROGRAPH AT STATION RDBL
PLAN 1, RATIO = 98
* x
DA MON HRMN ORD OUTFLOW STORAGE ~ STAGE * DA MON HRMN ORD OUTFLOW STORAGE ~ STAGE ¥ DA MON HRMN ORD OUTFLOW STORAGE  STAGE
1 0000 1 50. .0 3025.5 * 1 1355 168 57. 15.7 3028.4 * 2 0350 335 50. ~.2 3025.5
1 0005 2 50. -.2 3025.5 * 1 1400 169 57. . 2 0355 336 50. -.2 3025.5
1 0010 3 50. -.2 3025.5 % 1 1405 170 56. * 2 0400 337 50 ~.2 3025.5
1 0015 4 50. -.2 3025.5* 1 1410 171 56. 2 0405 338 50 -.2 3025.5
1 0020 5 50. -.2 3025.5 % 1 1415 172 56. * 2 0410 339 50 -.2 3025.5
1 0025 6 50. -.2 3025.5 * 1 1420 173 56. * 2 0415 340 0 -.2 3025.5
1 0030 7 50. -.2 3025.5 % 1 1425 174 56. =2 0420 341 50 -.2 3025.5
1 0035 8 50. -2 3025.5* 1 1430 175 56. * 2 0425 342 50 -.2 3025.5
1 0040 9 50. -.2 3025.5 * 1 1435 176 55, 2 0430 343 50 -.2 3025.5
1 0045 10 50. -.2 3025.5 % 1 1440 177 55. * 2 0435 344 50 ~.2 3025.5
1 0050 11 50. -.2 3025.5%*% 1 1445 178 55. * 2 0440 345 50 -.2 3025.5
1 0055 12 50. -.2 3025.5 * 1 1450 179 55. * 2 0445 346 50. -.2 3025.5
1 0100 13 50. ~.2 3025.5 * 1 1455 180 55. ¥ 2 0450 347 50 -.2 3025.5
1 0105 14 50. -.2 3025.5 % 1 1500 181 55. = 2 0455 348 50 -.2 3025.5
1 0110 15 50. -2 3025.5* 1 1505 182 54. * 2 0500 349 50 ~.2 3025.5
1 0115 16 50. -.2 3025.5 % 1 1510 183 54. * 2 0505 350 50 -.2 3025.5
1 0120 17 50. -.2 3025.5 % 1 1515 184 54. * 2 0510 351 50 ~.2 3025.5
1 0125 18 50. -.2 3025.5 % 1 1520 185 54, 2 0515 352 50 -.2 3025.5
1 0130 19 50. -.2 3025.5* 1 1525 186 54, * 2 0520 353 50 -.2 3025.5
1 0135 20 50. -2 3025.5* 1 1530 187 54. 2 0525 354 50. -.2 3025.5
1 0140 21 50. -.2 3025.5 % 1 1535 188 54, * 2 0530 355 50 -.2 3025.5
1 0145 22 50. -2 3025.5 % 1 1540 189 53. 2 0535 356 50 -.2 3025.5
1 0150 23 50. -.2 3025.5 % 1 1545 190 53. 2 0540 357 50 -.2 3025.5
1 0155 24 50 -.2 3025.5 % 1 1550 191 53. * 2 0545 358 50 -.2 3025.5
1 0200 25 50 -.2 3025.5 % 1 1555 192 53. = 2 0550 359 50 -.2 3025.5
1 0205 26 50 ~.2 3025.5 % 1 1600 193 53. ® 2 0555 360 50 -.2 3025.5
1 0210 27 50 -.2 3025.5 * 1 1605 194 52. 2 0600 361 50 -.2 3025.5
1 0215 28 50 -.2 3025.5 * 1 1610 195 52. * 2 0605 362 50 -.2 3025.5
1 0220 29 50 -.2 3025.5 % 1 1615 196 52. ® 2 0610 363 50 ~.2 3025.5
1 0225 30 50. -.2 3025.5 * 1 1620 197 52. ® 2 0615 364 50 -.2 3025.5
1 0230 31 50 -.2 3025.5 * 1 1625 198 52. 2 0620 365 50 ~.2 3025.5
1 0235 32 50 -.2 3025.5 * 1 1630 199 52. ® 2 0625 366 50 -.2 3025.5
1 0240 33 50 -.2 3025.5* 1 1635 200 51. * 2 0630 367 50 -.2 3025.5
1 0245 34 50 -.1 3025.5 * 1 1640 201 S1. * 2 0635 368 50 -.2 3025.5
1 0250 35 50 .0 3025.5 * 1 1645 202 51. * 2 0640 369 50 -.2 3025.5
1 0255 36 50 .0 3025.5 * 1 1650 203 51. * 2 0645 370 50 -.2 3025.5
1 0300 37 50 .1 3025.5 * 1 1655 204 51. *o2 0650 371 50 -.2 3025.5
1 0305 38 50 .1 3025.5 ¢ 1 1700 205 51. * 2 0655 372 50 -.2 3025.5
1 0310 39 50 .4 3025.6 * 1 1705 206 50. * 2 0700 373 50 -.2 3025.5
1 0315 40 50 3.0 3025.7 * 1 1710 207 50. * 2 0705 374 50 -.2 3025.5
1 0320 41 S1 2.1 3025.9 * 1 1715 208 50. * 2 0710 375 50 -.2 3025.5
1 0325 42 52 4.1 3026.3 % 1 1720 209 50. * 2 0715 376 50 ~-.2 3025.5
1 0330 43 53 7.2 3026.9 * 1 1725 210 50. =2 0720 377 50 -.2 3025.5
1 0335 44 55 11.4 3027.7 = 1 1730 211 50. * 2 0725 378 50 ~.2 3025.5
1 0340 45 57 16.3 3028.5 * 1 1735 212 50. =2 0730 379 50 -.2 3025.5
1 0345 46 59 21.3 3029.4 % 1 1740 213 50. * 2 0735 380 50 -.2 3025.5
1 0350 47 61 26.3 3030.2 * 1 1745 214 50. 2 0740 381 50 -.2 3025.5
1 0355 48 62 30.8 3030.9 % 1 1750 215 50. * 2 0745 382 50 ~.2 3025.5
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1 0400 49 34.7 3031.5 * 1 1755 216 50 -.2 5.5 ¥ 2 0750 383 50. =2 .5
1 0405 50 38.1 3032.0 * 1 1800 217 50 -.2 3025.5 * 2 0755 384 50. =.2 .5
1 0410 51 40.8 3032.4 * 1 1805 218 50 =2 3025.5% 2 0800 385 50. 2 ]
1 0415 52 42.9 3032.7 * 1 1810 219 50 -.2 3025.5 * 2 0805 386 50. -.2 D
1 0420 53 44.6 3033.0 * 1 1815 220 50 -2 3025:5 * 2 0810 387 50. -2 .5
1 0425 54 46.0 3033.2 * 1 1820 221 50 -.2 3025.5 * 2 0815 388 50. =2 .5
1 0430 55 47.2 3033.4 * 1 1825 222 50 -.2 3025.5 * 2 0820 389 50. -2 .5
1 0435 56 48.3 3033.5 * 1 1830 223 50 -2 3025.5 % 2 0825 390 50. -.2 .5
1 0440 57 49.5 3033.7 * 1 1835 224 50 -.2 3025.5 * 2 0830 391 50. -.2 .5
1 0445 58 50.6 3033.9 * 1 1840 225 50 -.2 3025.5 * 2 0835 392 50. =2 .5
1 0450 59 51.7 3034.1* 1 1845 226 50 -.2 3025.5 * 2 0840 393 50. =.2 ]
1 0455 60 52.9 3034.2 * 1 1850 227 50 -2 3025.5 ¥ 2 0845 394 50. -2 5
1 0500 61 54.1 3034.4 * 1 1855 228 50 -.2 3025.5 * 2 0850 395 50. =2 .5
1 0505 62 55.1 3034.6 * 1 1900 229 50 -.2 3025.5 * 2 0855 396 50. -2 .5
1 0510 63 55.9 3034.7 * 1 1905 230 50 -.2 3025.5 * 2 0900 397 50. =2 .
1 0515 64 56.5 3034.8 * 1 1910 231 50 -.2 3025.5 = 2 0905 398 50. =, 2 .5
1 0520 65 57.0 3034.9 * 1 1915 232 50 -.2 3025.5 * 2 0910 399 50. -2 o1
1 0525 66 57.3 3034.9 * 1 1920 233 50 -.2 3025.5 * 2 0915 400 50. =2 ]
1 0530 67 57.4 3034.9 * 1 1925 234 50 -.2 3025.5 % 2 0920 401 50. -2 5
1 0535 68 57.5 3034.9 * 1 1930 235 50 -.2 3025.5 % 2 0925 402 50. 2 1
1 0540 69 57.4 3034.9 * 1 1935 236 50 =22 3025.5 ¥ 2 0930 403 50. 2 .5
1 0545 70 57.2 3034.9 * 1 1940 237 50 -.2 3025.5* 2 0935 404 50. =2 a
1 0550 71 57.0 3034.9 * 1 1945 238 50 -.2 3025.5 * 2 0940 405 50. =.2 .5
1 055572 56.8 3034.8 * 1 1950 239 50 -.2 3025.5 * 2 0945 406 50. =2 .5
1 0600 73 56.5 3034.8 * 1 1955 240 50 -.2 3025.5 * 2 0950 407 50. -.2 -5
1060574 56.2 3034.7 * 1 2000 241 50 -.2 3025.5 * 2 0955 408 50. e 5
1 0610 75 55.9 3034.7 * 1 2005 242 50 -.2 3025.5 * 2 1000 409 50. =52 1
1 0615 76 55.6 3034.6 * 1 2010 243 50 -2 3025.5 % 2 1005 410 50. -2 .5
1 0620 77 55.2 3034.6 * 1 2015 244 50 -.2 3025.5 * 2 1010 411 50. =2 -
1 0625 78 54.8 3034.5 * 1 2020 245 50 =2 3025.5 * 2 1015 412 50. =02 .5
1 0630 79 54.4 3034.5 * 1 2025 246 50 -.2 3025.5 * 2 1020 413 50. -2 b
1 0635 80 53.9 3034.4 * 1 2030 247 50 =2 3025.5 ® 2 1025 414 50. -.2 .5
1 0640 81 53.5 3034.3 * 1 2035 248 50 -.2 3025.5 * 2 1030 415 50. -.2 2D
1 0645 82 53.0 3034.3 * 1 2040 249 50 “,2. 3025.5 = 2 1035 416 50. -.2 .5
1 0650 83 52.6 3034.2 * 1 2045 250 50 -.2 3025.5 * 2 1040 417 50. =2 ]
1 0655 84 52.1 3034.1* 1 2050 251 50 -.2 3025.5 * 2 1045 418 50. =2 .5
1 0700 85 51.6 3034.0 * 1 2055 252 50 -.2 3025.5 * 2 1050 419 50. -.2 .5
1 0705 86 51.2 3034.0 * 1 2100 253 50 -.2 3025.5 * 2 1055 420 50. =2 .5
1 0710 87 50.7 3033.9 * 1 2105 254 50 -.2 3025.5 * 2 1100 421 50. =,2 .5
1 0715 88 50.2 3033.8 * 1 2110 255 50 -.2 3025.5 * 2 1105 422 50. 32 .5
1 0720 89 49.8 3033.8 * 1 2115 256 50 -.2 3025.5 * 2 1110 423 50. =2 .5
1 0725 90 49.3 3033.7 * 1 2120 257 50 -.2 3025.5 * 2 1115 424 50. a2 .5
1 0730 91 48.8 3033.6 * 1 2125 258 50 -.2 3025.5 * 2 1120 425 50. -.2 D
1 0735 92 48.4 3033.5 * 1 2130 259 50 -.2 3025.5 * 2 1125 426 50. =2 .5
1 0740 93 47.9 3033.5 * 1 2135 260 50 -.2 3025.5 * 2 1130 427 50. =2 3
1 0745 94 47.4 3033.4 * 1 2140 261 50 -.2 3025.5 * 2 1135 428 50. =2 .5
1 0750 95 47.0 3033.3 * 1 2145 262 50 -.2 3025.5 * 2 1140 429 50. =2 ]
1 0755 96 46.5 3 % 2150 263 50 =2 3025.5 % 2 1145 430 50. -.2 .3
1 0800 97 46.0 2% 1 2155 264 50 -.2 3025.5 * 2 1150 431 50. -:2 D
1 0805 98 45.6 1 1 2200 265 50 -.2 3025.5 * 2 1155 432 50. =2 )
1 0810 99 45.1 0% 1 2205 266 50 -.2 3025.5 * 2 1200 433 50. =2 =5
1 0815 100 44.6 0% 1 2210 267 50 -.2 3025.5 * 2 1205 434 50. -.2 5
1 0820 101 44.2 29:% 1 2215 268 50 -.2 3025.5 * 2 1210 435 50. =32 ]
1 0825 102 43.7 <8 ¥ A 2220 269 50 =2 3025.5 ¥ 2 1215 436 50. w2 =5
1 0830 103 43.3 8% 1 2225 270 0 -.2 3025.5 * 2 1220 437 50. -.2 .5
1 0835 104 42.8 LF T 2230 271 50 -.2 3025.5 * 2 1225 438 50. -2 5
1 0840 105 42.4 B * 2235 272 50 -.2 3025.5 * 2 1230 439 50. =2 .5
1 0845 106 41.9 .6 * 1 2240 273 50 -.2 3025.5 * 2 1235 440 50. 2 o]
1 0850 107 41.5 «5 % 1 2245 274 50 -.2 3025.5 * 2 1240 441 50. 2 .1
1 0855 108 41.0 401 2250 275 50 -.2 3025.5 * 2 1245 442 50. =32 .5
1 0900 109 40.6 4% 1 2255 276 50 -.2 3025.5 * 2 1250 443 50. “eZ «8
1 0905 110 40.1 3% 1 2300 277 50 -.2 3025.5* 2 1255 444 50. =2 .5
1 0910 111 39.7 2% 1 2305 278 50 -.2 3025.5 % 2 1300 445 50. = 5
1 0915 112 39,2 L 2310 279 50 -.2 3025.5 * 2 1305 446 50. <2 .5
1 0920 113 38.8 AF 1 2315 280 50 -.2 3025.5 * 2 1310 447 50. =32 o5
1 0925 114 38.3 0% 1 2320 281 50 -.2 3025.5 * 2 1315 448 50. =.2 o5
1 0930 115 37.9 9* 1 2325 282 50 -.2 3025.5 * 2 1320 449 50. =22 .5
1 0935 116 37.4 5 N 2330 283 50 -.2 3025.5 * 2 1325 450 50. Fud B
1 0940 117 37.0 8 * 1 2335 284 50 -.2 3025.5 * 2 1330 451 50. =2 .5
1 0945 118 36.5 I E 3 2340 285 50 -.2 3025.5 * 2 1335 452 50. -.2 .5
1. 0950 119 36.1 7 * 1 2345 286 50 -.2 3025.5 * 2 1340 453 50. -.2 .5
1 0955 120 35:7 6 * 1 2350 287 50 -.2 3025.5 * 2 1345 454 50. -2 .5
1 1000 121 35.2 Sl 2355 288 50 -.2 3025.5 * 2 1350 455 50. -.2 <5
1 1005 122 34.8 5F 2 0000 289 50 -.2 3025.5 * 2 1355 456 50. =32 .5
1 1010 123 34.3 4% 2 0005 290 50 -.2 3025.5* 2 1400 457 50. a2 iy
1 1015 124 33.9 3%* 2 0010 291 50 -.2 3025.5 * 2 1405 458 50. =2 .5
1 1020 125 33:5 3% 2 0015 292 50 -.2 3025.5* 2 1410 459 50. w2 .5
1 1025 126 33.0 w2 2 0020 293 50 =.2 3025.5 % 2 1415 460 50. =2 .5
1 1030 127 32.6 1% 2 0025 294 50 -.2 3025.5* 2 1420 461 50. ~2 .5
1 1035 128 32.2 LoF 2 0030 295 50 -.2 3025.5 * 2 1425 462 50. -.2 -5
1 1040 129 31.7 .0* 2 0035 296 50 -.2 3025.5 * 2 1430 463 50. -.2 <3
1 1045 130 31.3 <9 ® T2 0040 297 50 =-.2 3025.5 % 2 1435 464 50. -.2 .5
1 1050 131 30.9 9% 2 0045 298 50 -.2 3025.5*% 2 1440 465 50. =52 5
1 1055 132 30.4 B¢ 2 0050 299 50 -.2 3025.5 * 2 1445 466 50. =2 <5
1 1100 133 30.0 72 0055 300 50 -.2 3025.5 * 2 1450 467 50. =,2 .5
1 1105 134 29.6 <7 % 2 0100 301 50 -.2 3025.5 * 2 1455 468 50. -.2 <5
1 1110 135 29.2 6 * 2 0105 302 50 =.2 3025.5 * 2 1500 469 50. =2 .5
1 1115 136 28.7 S* 2 0110 303 50 -.2 3025.5 * 2 1505 470 50. =42 «5
sl 1120 137 28.3 3030.5 * 2 0115 304 50 -.2 3025.5 * 2 1510 471 50. -.2 .5
L 1125 138 27.9 3030.4 * 2 0120 305 50 -.2 3025.5 * 2 1515 472 50. =32 .5
1 1130 139 27.5 3030.4 * 2 0125 306 50 -.2 3025.5 * 2 1520 473 50. =2 .5
il 1135 140 27.0 3030.3 * 2 0130 307 50 -.2 3025.5 * 2 1525 474 50. =52 S
i3 1140 141 26.6 3030.2 * 2 0135 308 50 -.2 3025.5 * 2 1530 475 50. -.2 .5
1 1145 142 26.2 3030.2 * 2 0140 309 50 =2 3025.8 % 2 1535 476 50. =2, .5
1 1150 143 25.8 3030.1 * 2 0145 310 50 -.2 3025.5 * 2 1540 477 50. mul .5
1 1155 144 25.4 3030.0 * 2 0150 311 50 -.2 3025.5 * 2 1545 478 50. =.2 5
; 1200 145 25.0 3030.0 * 2 0155 312 50 -.2 3025.5 * 2 1550 479 50. -.2 -5
1 1205 146 24.5 3029.9 * 2 0200 313 50 -.2 3025.5 * 2 1555 480 50. -.2 .5
i i 1210 147 24.1 3029.8 * 2 0205 314 50 -.2 3025.5 * 2 1600 481 50. =52 o5
1 1215 148 23.7 3029.8 * 2 0210 315 50 -.2 3025.5 * 2 1605 482 50. =.2 -5
1 1220 149 23.3 3029.7 * 2 0215 316 50 -.2 3025.5 * 2 1610 483 50. =52 5,
1 1225 150 22.9 3029.6 * 2 0220 317 50 -.2 3025.5* 2 1615 484 50. =.2 >
1 1230 151 22.5 3029.6 * 2 0225 318 50 -.2 3025.5 * 2 1620 485 50. =2 .5
1 1235 152 22.1 3029.5 * 2 0230 319 50 -.2 3025.5 2 1625 486 50. =2 .5
1 1240 153 21.7 3029.4 * 2 0235 320 50 -.2 3025.5 2 1630 487 50. =2 .5
1 1245 154 21.2 3029.3 * 2 0240 321 50 -.2 3025.5 2 1635 488 50. -2 .5
1 1250 155 20.8 3029.3 * 2 0245 322 50 -.2 3025.5 2 1640 489 50. =.2 WS
1 1255 156 20.4 3029.2 * 2 0250 323 50 -.2 3025.5 2 1645 490 50. =52 <5
1 1300 157 20.0 3029.1* 2 0255 324 50 =2 3025.5 2 1650 491 50. -.2 5
1 1305 158 19.6 3029.1 * 2 0300 325 50 -.2 3025.5 Z 1655 492 50. =32 o5
1 1310 159 19.2 3029.0 * 2 0305 326 50 -.2 3025.5 2 1700 493 50. e <5
1 1315 160 18.8 3028.9 * 2 0310 327 50 -.2 3025.5 2 1705 494 50. 2 o3
1 1320 161 18.4 3028.9 * 2 0315 328 50 -2 302545 2 1710 495 50. =2 5
1 1325 162 18.0 3028.8 * 2 0320 329 50 =2 3025.5 2 1715 496 50. -.2 <5
i 1330 163 17.6 3028.7 * 2 0325 330 50 -.2 3025.5 2 1720 497 50. =52 o5
1 1335 164 17.2 3028.7 * 2 0330 331 50 =.2. 3025.5 2 1725 498 50. -.2 .5
i 1340 165 16.8 3028.6 * 2 0335 332 50 -.2 3025.5 2 1730 499 50. =52 45
1 1345 166 16.5 3028.5 * 2 0340 333 50 -«2 3025.5 2 1735 500 50. 2! 5
1 1350 167 16.1 3028.5 * 2 0345 334 50 -.2 3025.5
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
+ (crs) (HR)
(cFs)

+ 71, 5.58 68. 57. 54. 54.

(INCHES) .717 2.401 3.944 3.944

(AC-FT) 34. 112. 185. 185.

Page 8
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PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 41.58-HR
+ (AC-FT) (HR)
57. 5.58 48. 18. 10. 10.
PEAK STAGE TIME MAXIMUM AVERAGE_STAGE
6-HR 24-HR 72-HR 41.58-HR
+ _(FEET) (HR)
3034.93 5.58 3033.47 3028.53 3027.25 3027.25
CUMULATIVE AREA = .88 sqQ MI
1

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1
1.00
HYDROGRAPH AT
+ OFF1 .41 1 FLow 403. 391,
TIME 3.75 3.75
HYDROGRAPH AT
+ OFF7 .03 1 FLOwW 55. 54.
TIME 3.50 3.50
2 COMBINED AT
+ cp2 .44 1 FLow 432, 420,
TIME 3.75 3.75
HYDROGRAPH AT
+ OFF2 .04 1 FLow 48. 47.
TIME 3.58 3.58
HYDRCGGRAPH AT
+ OFF3 .03 1 FLow 38. 37.
TIME 3.58 3.58
3 COMBINED AT
+ CcPl .50 1 FLow 485, 471.
TIME 3.75 3.75
HYDROGRAPH AT
+ OFF4 .06 1 FLow 84. 82.
TIME 3.58 3.58
HYDROGRAPH AT
+ OFFS .26 1 FLOw 236. 229.
TIME 3.83 3.83
HYDROGRAPH AT
+ OFF6 .04 1 FrLow 59. 57.
TIME 3.58 3.58
HYDROGRAPH AT
+ ON1 .03 1 FLOW 47. 46,
TIME 3.58 3.58
5 COMBINED AT
+ DBL -88 1 FLOW 817. 794.
TIME 3.75 3.75
ROUTED TO
+ RDBL .88 1 FLOwW 71. 71.
TIME 5.58 5.58
b PEAK STAGES IN FEET **
1 3035.23 3034.93
TIME 5.58 5.58

**% NORMAL END OF HEC-1 *%%
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APN 125-07-601-006 Downstream Section
Worksheet for Irregular Channel

Project Description

Worksheet APN 125-07-601-006
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Channel Slope 1.80 %

Discharge 70.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.030
Water Surface Elevation 4597 ft
Elevation Range 45.00 to 50.00
Flow Area 17.0 ft?
Wetted Perimeter 35.10 ft
Top Width 35.04 ft
Actual Depth 0.97 ft
Critical Elevation 4599 ft
Critical Slope 1.66 %
Velocity 411 fi/s
Velocity Head 0.26 ft
Specific Energy 46.24 ft
Froude Number 1.04
Flow Type Superecritical
Roughness Segments
Start End Mannings

Station Station Coefficient

0+00.0 0+79.0 0.030

Natural Channel Points

Station Elevation
() ()
0+00.0 50.00
0+19.0 48.00
0+28.0 46.00
0+54.0 45.00
0+64.0 46.00
0+72.0 48.00
0+79.0 50.00

j:\...\oly1401-004 rfcd rtc hydraulic sections.fm2
10/06/15 11:18:04 AM  © Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1




APN 125-07-601-006 Downstream Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

APN 125-07-601-006
Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient
Channel Slope

Water Surface Elevation
Elevation Range
Discharge

0.030
1.80 %
45.97 ft
45.00 to 50.00
70.00 cfs

50.00®

4950 \
49.00

48.50

48.00

47.50

47.00

46.50

\ /

46.00

D~ /

4550

~

4500
0+00.0

0+10.0 0+20.0 0+30.0 0+40.0 0+50.0 0+60.0

j:\...\oly1401-004 rfcd rtc hydraulic sections.fm2 Siater Hanifan Group

10/06/15 11:19:15 AM  © Haestad Methods, inc.

0+70.0 0+80.0

V:10.01\
H:1
NTS

FlowMaster v7.0 [7.0005]

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

TO:
Land Development Services
Department of Building and Safety

February 7, 2012 - ,.
FROM: :

Albert Sung, P.E. v
Flood Control Proj glneer‘@f“

Department of Public Works

SUBJECT: l Conceptual Drainage Study for:
STOCKPILE PERMIT ~ Northeast corner of Horse Drive
and Grand Canyon Drive

COPIES TO:
Lochsa Engineering

Cross Streets: Horse Drive & Grand Canyon

Grand Canyon Village Square

File Number: F:\Depot\DSMemos\DS4548A.doc

Bart Anderson, P.E., DevCo

Parcel Number: | 12507601005

Dispatch Transportation, LLC

Zoning Action: | N/A, CLV Permit # 201994-C-11

RECEIVED | REVIEWED

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID

FEES Transaction #

1*' Submittal 2/06/2012 2/07/2012 See Comments Below $400.00 184874

TOTAL FEES (LDDRS): $400.00 —

REMARKS: This Approval is for the Stockpile Permit ONLY. This Drainage Study is

Conceptual in nature. Clark County Dust Permit # 40686.

The Drainage Study for the subject project has been reviewed and:

X is approved subject to conformance to all City standards and the following conditions:

must be resubmitted or supplemented including the following:

concurrence.

is conditionally approved subject to Clark County Regional Flood Control District

Services concurrence.

is conditionally approved subject to Clark County Department of Development

is conditionally approved subject to NDOT concurrence.

1. Areview of the grading and stockpile plan has been completed and no apparent drainage impacts
from the stockpile request are noted. Planning Department Concurrence has been provided.

2. Further development of this site will require that a Technical Drainage Study be submitted and

approved prior to any further site development.

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent"
to discharge that certifies a stormwater poliution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv.gov/bwpe/storm01.htm or

call (775) 687-9429.

END OF REMARKS
PBJ

T/R/S:  T198/R60E/S0O7
AREA  G-07
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) 3 S , TELEPHONE, POWER, GAS, AND o 8le "O’ o ‘8 -
L2 IRRIGATION_ LINES PRICR TO THE COMMENCEMENT OF a2l il 8
VN CONSTRUCTION. IF CONFLICT EXISTS IN THE FIELD, THE 8] 8| 8 <
; CONTRACTOR IS TO NOTIFY THE PROJECT ARCHITECT, OWNER'S A
\ ! REPRESENTATIVE AND THE PROJECT ENGINEER IMMEDIATELY. -
| AP.N.: 5
(R 4
\\ @ . 125-07-601-005 b
T BASIS OF BEARINGS
|
1 g
| s s 41O
i 5 o o z &
" o o =Y — —
| 2
o : 2 g |8
b0 LEGAL DESCRIPTION i B E
/ { THE LAND REFERRED TO IN THIS COMMITMENT IS SITUATED IN THE COUNTY OF CLARK, STATE SEAL
/ OF NEVADA, AND DESCRIBED AS FOLLOWS:
/ /| THAT PORTION OF THE SOUTHWEST QUARTER (SW 1 /4) OF THE NORTHEAST QUARTER (NE 1
- /4) OF SECTION 7, TOWNSHIP 19 SOUTH, RANGE 60 EAST, M.D.M., DESCRIBED AS FOLLOWS: P—
.................... / SAFEI ! ALEHT 'UNDERGROUND UTILITY
i o . iy LOT ONE (1) AS SHOWN BY MAP THEREOF IN FILE 105, OF PARCEL MAPS PAGE 18, IN THE UNES. IT'S COSTLY.
OFFICE OF THE COUNTY RECORDER OF CLARK COUNTY, NEVADA. %’m
EXCEPTING THEREFROM THOSE PORTIONS OF LAND CONVEYED TO CITY OF LAS VEGAS BY =~ :a”= * R e Call
GRANT DEED RECORDED JULY 13, 2007 IN BOOK 20070713 AS DOCUMENT NO. 00379 AND efore you
00380 OF OFFICIAL RECORDS. Before You UnderGround
FURTHER EXCEPTING THEREFROM THOSE PORTIONS OF LAND CONVEYED TO THE CITY OF LAS Overhead ""’é’;’l‘l"‘ below.
VEGAS BY GRANT DEED RECORDED APRIL 14, 2008 IN BOOK 20080414 AS DOCUMENT NO. before you dig.
02846 OF OFFICIAL RECORDS. 1-702-432-5300 | o ervce AT
1-702-227-2929 e W0 REUL B F FRUS T ush) e
(=] I oy . SPOT MANHOLE W, MANHOLE DESCRIPTIONS FIRE GATE UTIUTY BOX | BACKWATER 100w HPS 150w HPS 200w HPS 250w HPS
S| cuor surver une — | easementune — —— —— | DESCRIPTION: | CONTOUR LINES | EDGE OF PAVEMENT | "A" TYPE CURBS L" TYPE CURBS WALLS FENCES AC PAVEMENT CONCRETE HEhNs | Siens [ MANHOLE M NHOLE DESCRITIONS | yviiinrs | varVEs | REpucers | otean outs | YRHTRRGY | BATKNATR | ot M s | ST o rs | STREET TS | STREETLIGHTS sueer 1 or 1
g PROPERTY LNE —— — — — —— SAWCUT LINE —/NM——/— EXISTING: v AN P N el e el e e e B s (T L % e ® = g[sg:ﬂlgifm hegd ® > o ca @&WY > - > > DRAWING No.
u ROW UNEF—— o e SCARP LINE s PROPOSED: —o— —o— —o— 23— ® — TELEPHONE - e > ° =] O =— D— | P—
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V/O# 6200 OCTOBER-2004

TABLE 3.2.2
US-95 EXISTING CONDITIONS CULVERT ANALYSES SUMMARY

Highlighted Cells = Locations Where Roadway Overtopping Occurs
See Figures No. 2 & 3 to clarify concepts.
Refer to "Project 1A Drainage Study” for Culvert Analysis from Cheyenne to Rainbow.

436200 Hy2roiogy and HydrEes\REPORT SUBMITTAL - Offsite Hydroiogy 5.14.2004\Exist Cond Culvert Analyses Summary Table-041011

spill flow over roadway from the west is added. See Roadside Ditch Capacity Analysis at the end of Ap

2. Atdetention basin locations detention basin outflow is registered

3. Atdrop inlet locations drop inlet flow is registered

4. Qg equals the amount of flow greater than Qeap- Qs is taken directly from the HEC-1 output in order to account for fime of peak, but the following equation
illustrates the relationship, Qsp_8) + Qeap_8) = Qet ) + Qsp_ay-

Qczp). For Roadside Channels east of the Frontage Road,
pendix "E". See Figures No. 2 & 3 to clarify concepts.

West Frontage Road (Row "A") Southbound Interchange Ramps (Row "W") Southbound US-95 (Row "B") Northbound US-95 (Row "C")
Q Q. Q Qe Qcapm QSPM Q Q. Q Qen Q"-‘apm Q Qc(z) Q, Qep Qcapm Qspm Q Qc(g) Q, Qer Qcapm Qspw gz_
ROADWAY CHANNEL ROADWAY CHANNEL ROADWAY CHANNEL ROADWAY CHANNEL g
DRAIN TOTAL OVERTOP | FLOWIN | ROADSIDE |SPILL OVER DRAIN TOTAL OVERTOP | FLOWIN | ROADSIDE |SPILL OVER DRAIN TOTAL OVERTOP | FLOWIN | ROADSIDE | SPILL OVER DRAIN TOTAL OVERTOP | FLOWIN | ROADSIDE |SPILL OVER g
AREA FLOW | CULVERT| FLOW-At | CHANNEL/| CHANNEL | ROADWAY AREA FLOW | CULVERT | FLOW-At | CHANNEL/ | CHANNEL | ROADWAY AREA FLOW | CULVERT | FLOW-At | CHANNEL/| CHANNEL | ROADWAY AREA FLOW |CULVERT | FLOW-A! | CHANNEL/ | CHANNEL | ROADWAY |{.
FACILITY (sgmi) | DARF (cfs)  [FLOW (cfs)| Culvert (cfs) | BERM (cfs) | FLOW (cfs) {cfs) FACILITY (sgmi) | DARF (cfs)  |FLOW (cfs)| Culvert (cfs) | BERM (cfs) | FLOW (cfs) FACILITY (sgmi) | DARF (cfs)  |FLOW (cfs)| Culvert (cfs) | BERM (cfs) | FLOW (cfs) (cfs) FACILITY (sqmi) | DARF (cfs)  |FLOW (cfs)| Culvert (cfs) | BERM {cfs) | FLOW (cfs) (cfs)
CuvertK06A |0 hatooerl 60 | 60 | o o | o 0 Cuent kS8 1 0,08 |0se7| 59 | 59 | o 0 0 0 |MrKC loogfoser| 59 | 59 | o | o | o | o
8'x3'RCBC - 6'x3' RCBC 6'x 3 RCBC 5
CuvetkCOA 1o 19 10se2| 115 | 104 | o | 11 | 14 0 Cuierl K50 1 0.19 [ 0s02| 105 | 104 | 0 1 1 0 [MenKOC 1619 | 0ss2| 104 | 104 | 0 0 0 o |z
6'x3 BRCBC 6'x3' RCBC 6'x &' RCBC 8
(WOIKCHUA 039 |0sss| 53 | 53 | 0 0 0 0 CaetiC8 1039 |0see| 53 | 53 | o 0 0 0 [emtCHC oz ases| 53 | 52 | o0 1 1 0 |&
3:42" CMP 42" CMP 42" CMP IS
CuvertKO0BA | 10l ooae| 101 | 74 0 7 | 97 0 CuvetkC03B | 5 471 00es| 80 | 70 0 10 10 0 [uNetKCOEC 647 0ses| 71 | 70 0 1 1 o |E
42" CMP 42" CMP 42" CMP g
Curet kG024 | o o4 loges| 27 | 27 | o 0 0 0 ONVetKCI28 1 023 0set| 49 | 49 | o 0 0 0 [SNenKORE o023 ]0se| 50 | 50 | o 0 0 0
6'x 3' RCBC 6'x 3'RCBC 6'x 3' RCBC
Culvert HDO3A 0.03]asss| 15 15 0 0 0 0 Culvert HDO1B 0.06 | 0ss8| 29 29 0 0 0 0 Culvert HDO1C 0.06 |0s9s| 29 29 0 0 0 0
2:6'x 3 RCBC 6'x 3' RCBC 6'x 3' RCBC
oerttooza oo Tl 2 | 22 | o . " 5 CuberthDO28 1 507 0ser| 29 | 20 | o 0 0 o [WetHDIC 107 ]0ser| 29 | 29 0 0 0 0
2: 6'x 3' RCBC 42" CMP 42" CMP
Cuvet DA 1 3 24 0018 | 2,206 [ 1,001 | 412 | 883 | 526 | 357 CNHDME | 324 |0918|1,413| 326 | 300 | 697 | 1,003 | 51 [t oo T el 716 | 214 91 | 411 | 462 | o |8
2:10'x4' RCBC 3: 42" CMP 3: 42" CMP _ 5
Culvert HDO5A Culvert HD0SB Culvert HDOSC O
334 |0017| 593 | 211 | 5 324 | 324 0 A 3340917 (1,250| 260 | 366 | 624 | 624 | © 334|0917(1,056| 236 | 88 | 732 | 732 | 0 |w
Lo xgRoac g corvEdvs| 2Bkl CAPAcI7ZY FOR| (x4 ACBC & x4 RCBC s
" YCulvert HDOBA g alk o Il S D ) [ lcuvert HDoSB { Culveit HDOGC =
> 4.36 | 0908 [ 1,305 | 881 5 | 4 e -4 4360908 1,419| 795 | 110 | 514 | 514 | o 4.36 [09081,603| 807 | 142 | 654 | 654 | 0
2: 10 4 ACBC 4 B g Aed g 70 cé5 wRen D8 | (b 10 a'Rosc 2 10'x 4 RCBC,} ]
FE—‘- w
Clivert HDO7A 441 |0s0s| 495 | 62 0 433 337 %6 Culvert HDO7B 4410908 | 567 | 68 0 499 523 o  [CulvertHDOTC 441 oss| 718 | 72 104 545 545 0 k.
36" CMP 36" CMP 36" CMP E
o
CvetHDOBA | 4 ol 0007 | 552 | 185 | o 387 | 368 | 19 CUvetHD0BBC | 4 65| 0sor| 670 | 181 | 4 485 | 486 0 |CNertHDUSCDl | 4 6510007 | 542 | 10 | 188 | 344 | 344 g §2
6'x3'RCBC 5'x4' RCBC Type 2A u
=
et HD0SA 1 6.15 | 00s | 1,554| 231 | 517 | 806 | 273 | 533 Cukert HDOSBC. | 5 45 | 0.800 | 1,170 | 219 | 1 950 | 1,070 | 406 [CNeMHDOC g 45 i0ses| 336 | O 0 |33 [678| 0 |E&
2:42° CMP 12: 42° CMP Spill =n
Cubet o108 | o 1|0 oo 209 | 299 | o 0 0 0 Cuvert HDI0BC | 6 17 1 0608 |1,365| 347 | 22 | 096 | 996 0 [CverHDICDl 1647l 0s0s| 695 | 9 | 589 | o7 | o7 0
2:10'x4'RCBC 10'x4' RCBC Type ZA
cuvethoiia oo 1ol 161 | 161 5 0 0 0 CuvertHD11B | 5 39 0806 | 1,112 1,085| o0 27 27 0 [ouNemHDIC g 38l 0s0s|1,163]1,083| 0 80 80 0
10'x 10 RCBC 10'x 10' RCBC 10'x 10' RCBC
covertheota [0 o [T o g a 0 0 0 CUNertNBOTB | g 39 1 og0s| 26 | 7 0 19 19 0 [CuNerNBOIC 1629 (o0ss| 85 | 9 0 76 | 76 0
24" CMP 24" CMP 24" CMP
cuverthBo2A o oo ooce | 40 | 40 0 0 6 0 CukeNBO2BC | ¢ 40 | 5 a0s| 50 | 50 0 o |-o0 0 [CuNerNBOCDI 1 ga9loses| 73 | 6 0 67 67 o |8
2:42" CMP 2. 42" CMP 2 42" CMP E
CUvetNB0A. 15 s loson| 21 | 24 0 0 0 0 CulertNBOSB | 04 | 0.0ss| 25 | 25 0 0 0 0 [CuNedNBOC e 5o loses| 77 | 34 0 46 | 48 o |2
30" CMP 30" CMP 30" CNiP 5
CUNertNBOA 1 061 oo7s| 558 | 139 | 165 | 254 | 254 | o CNINEBC  Jo6t|osre| 305 | 135 | 23 | 147 | a7 | o [cwenmmoico oo T T4 | 3 13 | 28 | 28 0o |2
6'x3'RCBC €'x3'RCBC Type 2A g
s
CuvertNBOSA | 6 70 | oo7s | 283 | 159 | 117 | 7 7 0 [MeNBBW 70 oore| 422 | 175 | o | 247 | 247 CuventNBOSBC | 70 [oe76 | 175 | 123 | o 52 | 52 0 [CuNeNBOSCDl 1743l 08ee| 27 | 4 0 23 | 23 o |d
6'x3' RCBC 6'x 4'RCBC & x4 RCBC Type 2A =
: T o
CUVEINEOSA | 074 losrs| 25 | 25 | o 0 0 0 [CUVerNBOSBW o 74| 0e7s| 260 | 166 | o0 94 | o4 PV NBOOB Vo076 0s7s| 163 | 39 | 15 | 109 | 109 | o [ovensessce [ooofo T e | gy 0 2 | 2 o | ¥
30° CMP 30" CMP 30" CMP 30" CMP g
CUvetNBOTAA 1 601 |1000| 8 | 8 0 0 0 0 [CuveNBOSW 27 loers| 100 | 100 | o 0 0 CuvertNBOBAB | 579 [oo74| 75 | 62 | o 13 13 0 [MVerNBOBAC 1734 )08sr| 77 | 31 0 46 | 48 0o |2
24" CMP 6' x 3' RCBC 30" CMP 30" CMP §
CUVEtNBOTBA | 013 |0oes| 59 | 32 | o 27 | 27 0 [CNerNBOOW g 14loses| 37 | 37 | 0 0 0 CuNertNBOSABC | 6 96 [ae71| 52 | 52 | o 0 0 0 I
30" CMP 30" CMP 6'x3' RCBC
CubetNBIOA |0 0o losea| 11 | 44 0 0 0 0 CubertNBI0B | 02 loses| 11 | 11 0 0 0 0 [CNenNBIOC 750 oses| 46 | 27 0 19 | 19 0
2: 24" CMP 2: 24" CMP 2. 24" OMP
COMMENTS : ONSITE = Not Analyzed (Not Offsite Flow Design Point) NOTES : 1. Registers the lesser value between overtopping flow over channel/berm (Qep) or actual channel capacity (

1071472004




“Brent Lane Storm Drain Improvements’ Calculations
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Brent Lane SD - Section 1
Worksheet for Trapezoidal Channel

Project Description

Worksheet @ DI

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.035

Channel Slope 4.00 %

Left Side Slope 3.00 H:V

Right Side Slope 4.00 H:V

Bottom Width 8.00 ft

Discharge 70.00 cfs

Resuits

Depth 0.93 ft

Flow Area 10.4 ft?

Wetted Perimeter 14.74 ft

Top Width 14.48 ft

Critical Depth 1.12 ft

Critical Slope 194 %

Velocity 6.73 ft/s

Velocity Head 0.70 ft

Specific Energy 1.63 ft

Froude Number 1.40

Flow Type Supercritical
j:\...\oly1401-004 rfcd ric hydraulic sections.fm2 Slater Hanifan Group

10/27/16 03:11:33 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1




Brent Lane SD - Section 1
Cross Section for Trapezoidal Channel

Project Description

Worksheet @ DI

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.035
Channel Siope 4.00 %
Depth 0.93 ft
Left Side Slope 3.00 H:V
Right Side Slope 4.00 H:V
Bottom Width 8.00 ft
Discharge 70.00 cfs
~ s I
0.93 ft
_ 1
- 8.00 ft -~
v\
H:1
NTS
j:\...\oly1401-004 rfcd rtc hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

10/27/15 03:11:44 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




\ , SLATER Grate Inlet Headwater Depth Computation

“ : |l HANIFAN . FACILITY PESCRIPTION
1 @OUP Project Name: Brent Lane Storm Drain Improvements

) AD ; Date: 10/26/2015
CONSULTING ENGINEETRS AND PLANNERS File Name: OLY1401-004 DI Calc.xis
By: SMJ

DB1 Long-Term Discharge Drop Inlert @ Brent-Fort Apache

Known Information:

Q= Flow (cfs) 70.0

W= Width of Grate (ft) 6.00
L. = Length of Grate (ft) 5.00
D = Diameter of Circle (in)

Cf= Clogging Factor (%) 50

Weir Conditions:

HW = (Q{Cw*Pc))*®

Cw = Weir Coefficient 3.00
P = Perimeter of grate (ft) 22.0
Pc = Perimeter (w/clogging) {ft) 11.0
HW = Headwater depth (ft) 1.65

Orifice Conditions:

HW = (Q/(Co*Ac))2/2*g

Co = Oirifice Coefficient 0.67
Ag = Grate Area (ft)) 30.00
Gf= Grate Opening Factor 0.67
Ac= Grate Open Area (W/ clogging) (ft9) 10.05
g = Gravity (fps) 32.20
HW = Headwater depth (ft) 1.68

Worst Case Scenario Occurs Under Orifice Conditions

Headwater Depth = 1.68

Proposed 6-ft by 5-ft NDOT Type 2 Drop Inlet w/ 2-ft Ponding

ft with grate

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399




0

T1 BRENT LANE STORM DRAIN IMPROVEMENTS (0LY1401.004)

T2 PART OF SKYE CANYON DETENTION BASIN 1 TDS - CCRFCD RTC
T3 CONVEYS LONG-TERM DISCHARGE OF DBL
1000

SO . .97 54
R 1085.402653.27 54
JX  1085.402653.47 54
R 1144.652653.85 54
R 1618.082655.48 54
JX  1618.082655.88 54
R 1819.922657.26 54
JxX  1819.922657.74 48
R 2167.572658.88 48
R 2474.,322659.98 48
TS  2479.322660.84 30
R 2514.542661.02 30
R 2568.432665.17 30
R 2790.432670.82 30
TS  2795.432670.82 42
R 2815.432671.32 42
SH  2815.432671.32 42
cp 18 4

b 24 4

co 30 4

b 36 4

cb 42 4

CD 48 4

b 54 4

-

18 24.
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013

24
24

BRWWNNE

(S Y B ¥ NV |

013
013

29.

2657.47

7. 2664.172657.93 75.

2655.68
2665.82

45.
90.
80.
10.

Brent.wspP

15.
15.

Page 1
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2
DATE: 10/26/2015

TIME: 15:46
CARD SECT CHN
CODE NO TYP
cD 18 4
D 24 4
CD 30 4
D 36 4
CcD 42 4
CcD 48 4
CcD 54 4

HEADING LINE NO

HEADING LINE NO

HEADING LINE NO

ELEMENT NO 1
ELEMENT NO 2
ELEMENT NO 3
ELEMENT NO 4
ELEMENT NO 5
ELEMENT NO 6

BRENT.OUT

FO515pP
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

PAGE

1

Y(7) Y(8) Y({9) v(10)

NO OF AVE PIER HEIGHT 1 BASE ZL ZR INV YD) Y2 Y(@3) Y@ Y() Y6
E PIERS WIDTH DIAMETER WIDTH DROP
1.50
2.00
2.50
3.00
3.50
4.00
4.50
FOS515p
WATER SURFACE PROFILE - TITLE CARD LISTING
11s -
BRENT LANE STORM DRAIN IMPROVEMENTS (OLY1401.004)
2 IS -
PART OF SKYE CANYON DETENTION BASIN 1 TDS - CCRFCD RTC
3 15 -
CONVEYS LONG-TERM DISCHARGE OF DB1 2
F 15¢p
WATER SURFACE PROFILE - ELEMENT CARD LISTING
IS A SYSTEM OUTLET ¥ ¥ *
U/S DATA  STATION INVERT SECT W S ELEV
1000.00 2652.97 54 2657.47
IS A REACH * ¥ *
U/S DATA  STATION INVERT SECT N RADIUS
1085.40 2653.27 54 0.013 0.00
IS A JUNCTION ¥ £ ¥ % kS ¥
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4
1085.40 2653.47 54 18 24 0.013 7.0 7.0 2664.17 2657.93
IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS
1144.65 2653.85 54 0.013 0.00
IS A REACH # % *
U/S DATA  STATION INVERT SECT N RADIUS
1618.08 2655.48 54 0.013 0.00
IS A JUNCTION ¥ ¥ ¥ k3 e %
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4

Page 1

PAGE NO

PAGE NO

ANGLE ANG PT

0.00 15.00
¥

PHI 3 PHI 4

75.00 90.00

ANGLE ANG PT

0.00 15.00

ANGLE ANG PT

0.00 0.00
¥

PHI 3 PHI 4

MAN H
1

MAN H
1

MAN H
2



BRENT.OUT

1618.08 2655.88 54 24 0 0.013 29.0 0.0 2655.68 0.00 45.00 0.00
ELEMENT NO 7 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
1819.92 2657.26 54 0.013 0.00 0.00 0.00 1
ELEMENT NO 8 IS A JUNCTION #* # * * * * #*
U/S DATA  STATION INVERT SECT LAT-1 LAT-2 N Q3 Q4 INVERT-3 INVERT-4 PHI 3 PHI 4
1819.92 2657.74 48 24 0 0.013 4.0 0.0 2665.82 0.00 90.00 0.00
ELEMENT NO 9 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2167.57 2658.88 48 0.013 0.00 0.00 0.00 1
ELEMENT NO 10 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2474.32 2659.98 48 0.013 0.00 80.00 0.00 1
ELEMENT NO 11 IS A TRANSITION * ¥ *
U/S DATA  STATION INVERT SECT N
2479.32 2660.84 30 0.013
FOS515p PAGE NO 3
WATER SURFACE PROFILE - ELEMENT CARD LISTING
ELEMENT NO 12 IS A REACH * * ¥
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2514.54 2661.02 30 0.013 0.00 10.00 0.00 1
ELEMENT NO 13 IS A REACH # ¥ *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2568.43 2665.17 30 0.013 0.00 0.00 0.00 1
ELEMENT NO 14 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2790.43 2670.82 30 0.013 0.00 0.00 0.00 1
ELEMENT NO 15 IS A TRANSITION * # *
U/S DATA  STATION INVERT SECT N
: 2795.43 2670.82 42 0.013
THE ABOVE ELEMENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
ELEMENT NO 16 IS A REACH * * *
U/S DATA  STATION INVERT SECT N RADIUS ANGLE ANG PT MAN H
2815.43 2671.32 42 0.013 0.00 0.00 0.00 0
ELEMENT NO 17 IS A SYSTEM HEADWORKS * *
U/S DATA  STATION INVERT SECT W S ELEV
2815.43 2671.32 42 0.00
NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING
*% WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC ¢
LICENSEE: SLATER HANIFAN GROUP FO515P PAGE 1

WATER SURFACE PROFILE LISTING
BRENT LANE STORM DRAIN IMPROVEMENTS (OLY1401.004)
PART OF SKYE CANYON DETENTION BASIN 1 TDS - CCRFCD RTC
CONVEYS LONG-TERM DISCHARGE OF DBl

pPage 2




BRENT.OUT

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
B R DU RRL 1. LS . ORI ... .. PO SOV
1000.00 2652.97 4.500 2657.470 117.0 7.36 0.840 2658.310 0.00 3.184 4.50 0.00 0.00 0O 0.00
85.40 0.00351 .003540 0.30 3.704 0.00
1085.40 2653.27 4.586 2657.856 117.0 7.36 0.840 2658.696 0.00 3.184 4.50 0.00 0.00 0O 0.00
JUNCT STR 0.00000 .003142 0.00 0.00
1085.40 2653.47 4.764 2658.234 103.0 6.48 0.651 2658.885 0.00 2.984 4.50 0.00 0.00 0 0.00
59.25 0.00641 .002743 0.16 2.653 0.00
1144.65 2653.85 4.611 2658.461 103.0 6.48 0.651 2659.112 0.00 2.984 4.50 0.00 0.00 0 0.00
198.25 0.00344 .002726 0.54 3.314 0.00
1342.90 2654.53 4.500 2659.033 103.0 6.48 0.651 2659.684 0.00 2.984 4.50 0.00 0.00 O 0.00
275.18 0.00344 .002540 0.70 3.314 0.00
1618.08 2655.48 4.214 2659.694 103.0 6.65 0.687 2660.381 0.00 2.984 4.50 0.00 0.00 0 0.00
JUNCT STR  0.00000 .001804 0.00 0.00
1618.08 2655.88 4.088 2659.968 74.0 4.88 0.369 2660.337 0.00 2.512 4.50 0.00 0.00 O 0.00
37.30 0.00684 .001280 0.05 2.130 0.00
1655.38 2656.14 3.844 2659.979 74.0 5.11 0.406 2660.385 0.00 2.512 4.50 0.00 0.00 0O 0.00
29.24 0.00684 .001385 0.04 2.130 0.00
1684.62 2656.34 3.644 2659.979 74.0 5.36 0.447 2660.426 0.00 2.512 4.50 0.00 0.00 O 0.00
24.72 0.00684 .001524 0.04 2.130 0.00
1709.34 2656.50 3.468 2659.972 74.0 5.62 0.491 2660.463 0.00 2.512 4.50 0.00 0.00 0O 0.00
20.96 0.00684 .001691 0.04 2.130 0.00
1730.30 2656.65 3.311 2659.958 74.0 5.90 0.540 2660.498 0.00 2.512 4.50 0.00 0.00 0O 0.00
18.38 0.00684 .001887 0.03 2.130 0.00 2
LICENSEE: SLATER HANIFAN GROUP FO515pP PAGE 2

WATER SURFACE PROFILE LISTING
BRENT LANE STORM DRAIN IMPROVEMENTS (0LY1401.004)
PART OF SKYE CANYON DETENTION BASIN 1 TDS - CCRFCD RTC
CONVEYS LONG-TERM DISCHARGE OF DBl

STATION INVERT  DEPTH W.S. Q VEL VEL ENERGY  SUPER CRITICAL HGT/  BASE/ ZL  NO AVBPR
ELEV ~ OF FLOW ELEV HEAD  GRD.EL. ELEV DEPTH DIA ID NO. PIER
Page 3




BRENT.OUT

L/ELEM SO SF AVE HF NORM DEPTH
dedodcdedcdededdededededetededede vt dedededededeh kb hhhhhhhhhkdhdh kb k Rk hkhhhkhdhhddhhhdhdhte ettt vt dddeddede Vet dedededede et hdhth bl hh vt nn
1748.68 2656.77 3.166 2659.939 74.0 6.19 0.594 2660.533 0.00 2.512 4.50 0.00 0.00 0O 0.00
7.06 0.00684 .002038 0.01 2,130 0.00
1755.74 2656.82 3.113  2659.934 74.0 6.30 0.617 2660.551 0.00 2.512 4.50 0.00 0.00 0 0.00
HYDRAULIC JUMP 0.00
1755.74 2656.82 2.008 2658.829 %4.0 10.78 1.805 2660.634 0.00 2.512 4.50 0.00 0.00 0 0.00
16.98 0.00684 -008530 0.14 2.130 0.00
1772.72 2656.94 1.992 2658.929 74.0 10.89 1.842 2660.771 0.00 2.512 4.50 0.00 0.00 O 0.00
47.20 0.00684 .009242 0.44 2.130 0.00
1819.92 2657.26 1.921 2659.181 74.0 11.42 2.026 2661.207 0.00 2.512 4.50 0.00 0.00 0 0.00
JUNCT STR 0.00000 .007168 0.00 0.00
1819.92 2657.74 2.529 2660.269 70.0 8.36 1.085 2661.354 0.00 2.529 4.00 0.00 0.00 0 0.00
7.73 0.00328 .004245 0.03 2.835 0.00
1827.65 2657.76 2.635 2660.400 70.0 7.97 0.986 2661.386 0.00 2.529 4.00 0.00 0.00 0 0.00
51.36 0.00328 .003772 0.19 2.835 0.00
1879.01 2657.93 2.750 2660.684 70.0 7.60 0.897 2661.581 0.00 2.529 4.00 0.00 0.00 0 0.00
197.89 0.00328 .003416 0.68 2.835 0.00
2076.90 2658.58 2.835 2661.418 70.0 7.35 0.839 2662.257 0.00 2.529 4.00 0.00 0.00 0 0.00
90.67 0.00328 .003279 0.30 2.835 0.00
2167.57 2658.88 2.835 2661.715 70.0 7.35 0.839 2662.554 0.00 2.529 4.00 0.00 0.00 0O 0.00
61.91 0.00359 .003309 0.20 2.740 0.00
2229.48 2659.10 2.816 2661.918 70.0 7.40 0.851 2662.769 0.00 2.529 4.00 0.00 0.00 O 0.00
HYDRAULIC JUMP 0.00
LICENSEE: SLATER HANIFAN GROUP FO515P PAGE 3
BRENT LANE STORM DRAIN IMPﬁé$E§Eﬁ$§F%gEYizgi?ag4§ISTING
PART OF SKYE CANYON DETENTION BASIN 1 TDS - CCRFCD RTC
CONVEYS LONG-TERM DISCHARGE OF DB1
STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF NORM DEPTH ZR

Page 4




BRENT.OUT

Fdedddedededededeh ket ittt dodedededededededodededededededede ke ek ke ek ke ke ki ket bkttt ek ek hhh ik kil kbR h R bR Rl h R R R hhhh e hhh vk hddde ke dedehhh kv hin

2229.48 2659.10 2.270 2661.372 70.0 9.51 1.405 2662.777 0.00 2.529 4.00 0.00 0.00 0 0.00
0.40 0.00359 .006258 0.00 2.740 0.00
2229.88 2659.10 2.270 2661.373 70.0 9.51 1.404 2662.777 0.00 2.529 4.00 0.00 0.00 O 0.00
17.64 0.00359 .006671 0.12 2.740 0.00
2247.52 2659.17 2.184 2661.351 70.0 9.97 1.544 2662.895 0.00 2.529 4.00 0.00 0.00 0 0.00
18.23 0.00359 .007560 0.14 2.740 0.00
2265.75 2659.23 2.102 2661.334 70.0 10.46 1.699 2663.033 0.00 2.529 4.00 0.00 0.00 0O 0.00
18.42 0.00359 .008574 0.16 2.740 0.00
2284.17 2659.30 2.024 2661.322 70.0 10.97 1.869 2663.191 0.00 2.529 4.00 0.00 0.00 O 0.00
18.36 0.00359 .009734 0.18 2.740 0.00
2302.53 2659.36 1.950 2661.314 70.0 11.51 2.056 2663.370 0.00 2.529 4.00 0.00 0.00 0 0.00
18.01 0.00359 .011059 0.20 2.740 0.00
2320.54 2659.43 1.879 2661.308 70.0 12.07 2.261 2663.569 0.00 2.529 4.00 0.00 0.00 0 0.00
17.59 0.00359 .012571 0.22 2.740 0.00
2338.13 2659.49 1.811 2661.303 70.0 12.66 2.487 2663.790 0.00 2.529 4.00 0.060 0.00 0O 0.00
17.16 0.00359 .014297 0.25 2.740 0.00
2355.29 2659.55 1.746 2661.299 70.0 13.28 2.736 2664.035 0.00 2.529 4.00 0.00 0.00 0 0.00
16.68 0.00359 .016271 0.27 2.740 0.00
2371.97 2659.61 1.684 2661.297 70.0 13.92 3.010 2664.307 0.00 2.529 4.00 0.00 0.00 O 0.00
16.19 0.00359 .018529 0.30 2.740 0.00
2388.16 2659.67 1.625 2661.296 70.0 14.60 3.311 2664.607 0.00 2.529 4.00 0.00 0.00 0 0.00
15.64 0.00359 .021109 0.33 2.740 0.00 g
LICENSEE: SLATER HANIFAN GROUP FO515P PAGE 4

WATER SURFACE PROFILE LISTING
BRENT LANE STORM DRAIN IMPROVEMENTS (OLY1401.004)
PART OF SKYE CANYON DETENTION BASIN 1 TDS - CCRFCD RTC
CONVEYS LONG-TERM DISCHARGE OF DBl

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF NORM DEPTH

ZR
Feddeh ek kk ek dedhhdhhddodchok ek ki hdedeh ke dh ke hkdhk ki hhhhdddehdddckdckokd kel he kR R R h ki h kb bl dkhkwww kv hhh kb hhhhhhhhhhhhh o hw whwhdddtk
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BRENT.OUT

2403.80 2659.73 1.568 2661.295 70.0 15.31 3.642 2664.937 0.00 2.529 4.00 0.00 0.00 0O 0.00
15.11 0.00359 .024054 0.36 2.740 0.00
2418.91 2659.78 1.513 2661.294 70.0 16.06 4.006 2665.300 0.00 2.529 4.00 0.00 0.00 O 0.00
14.62 0.00359 .027425 0.40 2.740 0.00
2433.53 2659.83 1.461 2661.295 70.0 16.85 4.407 2665.702 0.00 2.529 4.00 0.00 0.00 0 0.00
14.10 0.00359 .031284 0.44 2.740 0.00
2447.63 2659.88 1.411 2661.295 70.0 17.67 4.847 2666.142 0.00 2.529 4.00 0.00 0.00 0 0.00
13.57 0.00359 .035687 0.48 2.740 0.00
2461.20 2659.93 1.362 2661.295 70.0 18.53 5.331 2666.626 0.00 2.529 4.00 0.00 0.00 0O 0.00
13.12 0.00359 .040726 0.53 2.740 0.00
2474.32 2659.98 1.316 2661.296 70.0  19.43 5.864 2667.160 0.00 2.529 4.00 0.00 0.00 0 0.00
TRANS STR 0.17200 .038613 0.19 0.00
2479.32 2660.84 1.904 2662.744 70.0 17.45 4.727 2667.471 0.00 2.440 2.50 0.00 0.00 0 0.00
9.92 0.00511 .035305 0.35 2.500 0.00
2489.24 2660.89 1.836 2662.727 70.0 18.12 5.096 2667.823 0.00 2.440 2.50 0.00 0.00 0 0.00
12.68 0.00511 .038985 0.49 2.500 0.00
2501.92 2660.96 1.756 2662.712 70.0 19.00 5.606 2668.318 0.00 2.440 2.50 0.00 0.00 O 0.00
12.62 0.00511 .043681 0.55 2.500 0.00
2514.54 2661.02 1.682 2662.702 70.0 19.93 6.165 2668.867 0.00 2.440 2.50 0.00 0.00 O 0.00
13.12 0.07701 .043950 0.58 1.416 0.00
2527.66 2662.03 1.747 2663.777 70.0 19.10 5.668 2669.445 0.00 2.440 2.50 0.00 0.00 O 0.00
11.62 0.07701 -039482 0.46 1.416 0.00
LICENSEE: SLATER HANIFAN GROUP FO515p PAGE 5
BRENT LANE STORM DRAIN IMPgé$ESEﬁ¥§F%gEYizgi?bg4sISTING
PART OF SKYE CANYON DETENTION BASIN 1 TDS - CCRFCD RTC
CONVEYS LONG-TERM DISCHARGE OF DB1
STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ Zl NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF NORM DEPTH
dede e dede e A de de e de de e dede e de dedededede e e de de e de de de e B de I R A e R A F AT AR A A R AT AT de e e de T dede de e e de Fe e dede de e de g 20 9 e H A e B A R R I AR R IR AT R G T R AR R A d At A e T de de de R e et de e
2539.28 2662.93 1.826 2664.751 70.0 18.21 5.152 2669.903 0.00 2.440 2.50 0.00 0.00 0 0.00
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.130
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.035361
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.031834

4.258

.028886
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.026604

3.519

.025762

3.198

.025541

3.290
3.198

.015361

0.822

.004841

0.822

BREN

T.0UT
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0.

2670.

2670.

2670.

2670.

2676.
2676.

2676.
0.
2676.

BRENT LANE STORM DRAIN IMPROVEMENTS (OLY1401.

PART OF SKYE CANYON DETENTION BASIN 1 TDS - CCRFCD

CONVEYS LONG-TERM DISCHARGE OF DBl

226
23
460

.17

626

.12

744

.06

808

.67

478
458

.08

772
10
869
004)
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0.00
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.50

.50

.50

.50

.50

.50
.50

.50

.50

.00

.00

.00

.00

.00

.00
.00

.00
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2652.97  2655.36  2657.75 2660.14 2662.53

NOTES
1. GLOSSARY

I
C
w
H
E
X
B
Y

2. ST

b= TN 1O I 1}

INVERT ELEVATION
CRITICAL DEPTH

WATER SURFACE ELEVATION
HEIGHT OF CHANNEL
ENERGY GRADE LINE
CURVES CROSSING OVER
BRIDGE ENTRANCE OR EXIT
WALL ENTRANCE OR EXIT

TIONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED EXACTLY%

BRENT.OUT

2664.92 2667.31
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City Engineer, Mg Date g gggi,
R332
?WMM 7/F | o|3| §
City Tréffic Erigineer Ddte g 2| § é p
J gl Ega
A1 MiS fo/lfoz 3 g%g g
City Project Manager Date ees
2 DO Fraen 7jafeos | || @
Clark County Regionel bate |5 >
Flood Control District | %
Wl -8 | 7
Regional Transportation Commission Date
Of Southern Nevada

@w%{\n o 1-1-08

Cox Communications Las Vegas, Inc.  Date

MhustpZrend 7/s/ose 2
. Embarq Télephone ‘Date  {CN
T THE AFFIXED EMBARQ NEVADA APPROVAL DOES NOT ASSUME OR ¥ g
o CUARANTEE HABKITY FOR KNOWN OR UNKNOWN CONFLICTS WTH EXISTING
; OR PROPOSED IMPROVEMENTS. RESOLUTION OF ANY CONFLICT WiLL BE m ~
: . A kit CouMaSON STAVDARD REGULATIONS: g %
A HORSE DRIVE IMPROVEMENTS 2
OSCAR B. GOODMAN , . .
“Mapin . Ay s |O
Nevada FPower Company-Distribution  Date [__1
NEVADA POWER ACKNOWLEDGES THAT WE HAVE RECEIVED YOUR PLANS AND m ad
WILL PROVIDE SERVICE TO ALL ELECTRICAL NEEDS ASSOCIATED WTH THIS o -
oo . HORSE DRIVE/US. 95 INTERCHANGE & i |2
GARY REESE. MAYOR PRO-TEM o . E?gﬁﬁ:go“ﬁfzRszmf?ué’EcAﬁuﬁ?{N?oﬁs?&-sBERuf§§°&Z”§‘E° m
LARRY BROWN T (@)
STEVE WOLFSON - T - : :
LOIS TARKANIAN | Pophoro : e |5
STEVEN D. ROSS ‘ _ Southwest Gas Corporation Date i
RICKI Y. BARLOW BID NUMBER: 091730.07 T =
Las ¥, éfvr:zw\?yﬁ District e |2 :
Cit , ag Vegas Valley Water Distric Date
ll%(gﬂl?ga & A. SELBY FUNDED BY: é 8
’ LVVWD PROJECT § HBO31S : .
REGIONAL TRANSPORTATION COMMISSION OF SOUTHERN NEVADA, s 58,1 e, U MALE U, 10 ) %
A . 4n, C1, 6B, ot ¢2HCES, PP, s

Director of Public Works:

JORGE CERVANTES, PE. SURFACE TRANSPORTATION PROGRAM, P, P15, 551 5 8B S0

| | CITY OF LAS VEGAS SANITATION, s e g
AT EoEoMAN, PE CLARK COUNTY REGIONAkNF%_OOD CONTROL DISTRICT L i, et ) B2, R

NEVADA DEPARTMENT OF TRANSPORTATION s 0.
®al jzer

e




— \
NOTE: GRAPHIC SCALE
FOR UTILITY ADJUSTMENT & X 9 % 20 190
RELOCATION SEE SHEET U1
THRU U13 e, ( IN FEET )
1 inch = 50 ' ft
FOR SANITARY SEWER /2 (VERIFY SCALE — PLANS MAY HAVE BEEN REDUCED)
INFORMATION SEE SHEET SS 4 g
N THRU SS8 S g
FOR LANDSCAPING INFORMATION TR N :
SEE LANDSCAPE PLANS
(3D NOTE NOT USED
’ FOR DRAINAGE & GRADING
3 IMPROVEMENTS NOT REFERENCED
- ON THIS SHEET SEE SHEET SD13 N
& SD14 ) INSTALL NDOT TYPE 3 DROP INLET
% (PER NDOT STD. DWG. R—4.2.3) x
N INSTALL 61.52 LF. 18" RCP
LEGEND: SEE SHEET $025
e "HD" 32+00.00, 4.00° RT. g
o DENOTES PBS (PLANTMIX INSTALL NDOT 72° TYPE 2 MODIFIED MANHOLE
H Z I:] BITUMINOUS SURFACE) (:SBTQAEE?L STo. Schi‘g-;égn) 3
; G — APPROX. DAYLIGHT - y ot s
4" = ¢ SEE SHEET SD24 & SD25 5
(5[ APPROX. DAYLIGHT LINE (3¥P.) UNE (TYP) - \Ty DENOTES CONCRETE PAVEUNT (o e 30000, 6350 LT E z H §
Q '\ i LR NEW CLV \k/w % INSTALL NDOT TYPE 3 DROP INLET Y g g _ 3
55 NDOT R/W P \ (S 16" WIDE NDOT MAINT. ACCESS (PER NDOT STD. DWG. R~4.2.3) E i} § g3
b)z“ NDOT R/W Al SEE DETAL ON SHEET SDI WSTALLZZAZ LF- 18" REP E >| LB g
NDOT MAINT. e ! g iz
ACCESS HD" 33+50.00, 4.00° RT.. o 23 8
RIPRAP INSTALL NDOT 72" TYPE 2 MODIFIED MANHOLE Ww |z B
(PER NDOT STD. DWG. R—4.3.1) 0O o g o
INSTALL 94.23 LF. 24" RCP 0 E 2
RCP_W/POLYURETHANE SEE SHEET SD24 & SD25 @ £l zg 2
ELASTOMERIC SEALANT N o §; %
"HD" 33+50.00, 20.36" RT. [ =
INSTALL & TYPE "A" DROP INLET O _ |3 3
GRADING KEYNOTE : INSTALL 10,35 LF. 187 RCP = S% R =
- ; [STER
G2 "Ho 34+00.00, 63.50' LT. = I3
INSTALL NDOT TYPE 3 DROP INLET a 41
(PER NDOT STD. DWG. R—4.2.3) ud
INSTALL 73.78 LF. 18" RCP 2 3428

SEE SHEET SD25

"HD® 34+50.00, 0.50" LT.

INSTALL NDOT 72" TYPE 2 MODIFIED MANHOLE
(PER NDOT STD. DWG. R—4.3.1)

INSTALL 44.32 LF. 24" RCP

SEE SHEET SD24 & SD25

“HD" 34+50.00, 18.50' RT.
INSTALL & TYPE "A" DROP INLET
INSTALL 13.01 LF. 18" RCP
SEE SHEET SD25

"HD® 34+95.00, 63.50" LT.

INSTALL NDOT TYPE 3 DROP INLET

STORM DRAIN AND
.GRADING PLAN
"HD" 31+00 TO "HD" 39+00

HORSE DRIVE / US 95
INTERCHANGE

,f-:} \ (PER NDOT STD. DWG. R—4.2.3)
Y o f 9 chsEr%'L Eg.ggzlgr. 18" RCP
DN2approf QKYUGHT LNE (TYP)T) SNV - .
N o ~ ! N G2 "Hp” 35+00.00, 7.75° LT.
Ml ; \ i s INSTALL NDOT 72" TYPE 2 MODIFIED MANHOLE
i : . R Y PER NDOT STD. DWG. R—4.3.1
N QN S ( NDOT R/W \§§<< |(NSTALL 97.3 LF. 24" RCP )
“\ } A NDOT MAINT. NNV SEE SHEET SD24 & SD25
% D [\\ 4 - o M\ G2 “Hp* 34+95.00, 16.67 RT.
™ S % 2.\ | 4 Q. &, 3 5 INSTALL 8' TYPE "A” DROP INLET
\ N\ A \ 3 % ?\< K INSTALL 19.03 LF. 18" RCP
\ e \\)’j \ ~ "\ N SEE SHEET SD25 =
% ! )™ / ~ o e
. (=) ~ "HD® 36+02.92, ' RT.= g
(AL/ éj o Q 0 / \\\ N @ “FRE-2" 100+00.00, 0" RT. 8| &l &|=*
4 { =0 7' P " NS INSTALL 72" NDOT TYPE 2 MODIFIED MANHOLE gll 8|l 8lls
Q & / N (PER NDOT STD. DWG. R—4.3.1) 3| s1] 31]+3
Q A\ S / . N (SAME AS NOTE #13.8) ==
/ i ﬂ//o 4 & SEE SHEET SD24 & SD31 4
& - N o
Q, (( ;Ac, O q ‘\\<\‘4 s \\\. 35 " ;
- e DS AN Py ) 5 |l = |IE
o
NOTE: |§ g 15 |8
PROTEC.T IN PLACE chll il & Es
4 N 3
NOTE_TO CONTRACTOR REGARDING FINISHED GRADES: =
IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO ADJUST THE CONCRETE 500 OEHE0 FoW L€ T o Pofore ¥ou DIo y
INLET APRON AND/OR GRATE TO THE FINISHED GROUND SURFACE OR TO THE S COSRY U R -1
FINISHED GRADE OF THE ROADWAY SURFACE (WHICHEVER IS APPLICABLE). IF SEhovED Call Cal g
THE APRON AND/OR GRATE IS CONSTRUCTED PRIOR TO FINAUZING THE = before you g
FINISHED GRADE, AND THE APRON EDGES AND CORNERS AND/OR GRATE IS O h d 2
BEYOND 0.02° VERTICAL TOLERANCE TO THE FINISHED GRADE, THE Y vernea :
CONTRACTOR SHALL REMOVE AND REPLACE THE APRONS AND/OR GRATE AT 1-702-227- . T~ 2
_ HIS OWN EXPENSE TO WITH IN THIS TOLERANCE IF THIS CONDITION OCCURS. e ol A= m?m ﬁmﬁﬁ%., s B9 s na oriasseers |3
i L{'L’Ml \_ ) SAFETY SERVICES DEPARTHENT 1-702-455-7544 T g
107vares |2




[(L{Z’bg

!

i 5 \
QDES‘W = @5 [ 23 (g?p\!h?b M7, ‘?(ANCH_; a NOTE:
- Q#eg e 20 cfs ( NOTES a PROTECT IN PLACE

NOTE_TO CONTRACTOR REGARDING FINISHED GRADES: B - ——— O\ ADJUST SDMH RIM TO GRADE
IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO ADJUST THE CONCRETE RELOCATION SEE SHEET U1 \_ A0 YR POER 136 CONCT
INLET APRON AND/OR GRATE TO THE FINISHED GROUND SURFACE OR TO THE THRU U13 s oosny
FINISHED GRADE OF THE ROADWAY SURFACE (WHICHEVER IS APPLICABLE). IF a e e—— Call
THE APRON AND/OR GRATE IS CONSTRUCTED PRIOR TO FINALIZING THE 2.FOR SANITARY SEWER = before you
FINISHED GRADE, AND THE APRON EDGES AND CORNERS AND/OR GRATE IS 'NFORMAQON SEE SHEET SS1 Overhead
BEYOND 0.02' VERTICAL TOLERANCE TO THE FINISHED GRADE, THE THRU S5 vernea s
CONTRACTOR SHALL REMOVE AND REPLACE THE APRONS AND/OR GRATE AT 3.FOR LANDSCAPING INFORMATION 1-702-221-2929  1-om-2zr-2600
HIS OWN EXPENSE T IN (o ; - A e e e 5w

P 0 WITH IN THIS TOLERANCE IF THIS CONDITION OCCURS SEE LANDSGAPE PLANS PR e

"HD"® 44+60.00, 49.43' LT. TO "HD" 44+56.02, 64.75° LT.
RCP TO BE SEALED WITH POLYURETHANE ELASTOMERIC SEALENT
WHEN WITHIN 10' OF WATERLINE. CONTRACTOR TO SUBMIT
MATERIAL FOR "LAS VEGAS VALLEY WATER DISTRICT" APPROVAL

"HD” 43+78.72, 58.62' LT.

INSTALL 5.00 LF. 24" RCP

W/24" PLUG TO BE REMOVED IN FUTURE
SEE SHEET SD34

06/30/2008
06/30,/2008

f 1 N ? T —
/ /N ) \ i} 1 = \ GRAPHIC SCALE
! Ly L 1 ' | ) ) 50 0 25 50 100
o S = —
{ =ed L i 1 ~ 1]
; { el T NORM =5 ( IN FEET )
! I | I "-"-’ ) L—~ 1 inch = 50 ft.
—— §| : fT = (VERIFY SCALE — PLANS MAY HAVE BEEN REDUCED)
- ! L __
oL I -= EGEND: ]
el b
; L |$—-| ] ;l DENOTES PBS (PLANTMIX N
/ 120 ,; BITUMINOUS SURFACE)
i
1k '|I/} DENOTES CONCRETE PAVEMENT
b S RTRRN
/ Sy
N / I AL 16° WIDE NDOT MAINT. ACCESS
Yy ? BTN 11{ SEE DETAIL ON' SHEET SDI
AP -
N A HaF RIPRAP -
p o ]! i
q¢ 11 o [
e 3
SIm RCP W/POLYURETHANE
| @& ELASTOMERIC SEALANT
% 1T;$ g
1 >
~ A A 0hE GRADING KEYNOTE E z| 2 g
/ STHE g g
. L DRAINAGE CONSTRUCTION NOTES: = g 18 2
A , B e £ o338
I D% 3 1h (:) "HD” 43+75.89, 54.50' LT. g
\J \ / N o XU &‘Lu A INSTALL NDOT TYPE 3 DROP INLET o g g‘; %
i \ ; R ) . |8 (PER NDOT STD. DWG. R—4.2.3) [TT By I é
L S \ or, INSTALL 5251 LF. 24" RCP o5 g
kel e POISANCE (SP34) 2 ek SHEET ook @ o it 3
b‘?! N “ R (D) "MD" 43+76.55, 1033 RT. v E %5
. I INSTALL 48" NDOT TYPE 1 MODIFIED MANHOLE o 2 %
Q - '? th (PER NDOT STD. DWG. R—4.3.1) -3 E
eaaf. >4 O cks -"Lll"“ INSTALL 10.15 LF. 24" RCP (<} gz | @ g
V] | 1! CONNECT TO EXISTING 24" RCP = |5 3
b 1V ag.i ¢ ) 9p®. i : SEE SHEET SD34 Okzs
£ y A ] z
REmovE ©x. S’:D@ REALAC { 30 RcP 1h \\» "HD" 44+56.02, 64.75' LT. —dE4%
o { | IS P
b e © A [ 4 INSTALL 41.55 LF. 24" RCP mog§
Y \[\ ) - 7 rb / < INSTALL PRECAST RCP PLUG = ezk
& >~ JAPPROX. DAYLIGHTINE (TYP.) ki i ] ) S (PER DETALL SHEET SD39) o 838
S A — NS ot 3 I 3 SEE SHEET SD34
N Y / N B N I ]
j /e = 4 / "HD" 44+54.93, 63.12' LT. TO "HD® 44+64.03, 23.98" LT.
l?j O™ 1 \ ":E @& REMOVE EXISTING DROP INLET
y [ . o - 7 REMOVE 40.20+ LF. EXISTING 12" RCP -
—__APPROX- DAYLIGHT LINE (TYE. £}
"HD” 44+90.89, 55.00" LT. 0
e H INSTALL 10,00’ TYPE "CM2” DROP INLET [ [
7] (PER DETAIL SHEET SD43) E )
___________ Y, INSTALL 18.13 LF. 18" RCP x| DWW
SEE SHEET SD34 = :% \(9
8 (36) "HD" 44484.31, 3401' LT. o HJE
REMOVE EXISTING DROP INLET oo| =%
1+ INSTALL 48" NDOT TYPE 1 MODIFIED MANHOLE ozF| E9
il No)) (PER NDOT STD. DWG. R—4.3.1) = ol:
< CONNECT TO EXISTNG 20° RCP = w
SEE SHEET SD34 14 wk=
P B i o T
[ @) "HD® 4446471, 21.06' LT. =00 | &
; ————— 1T REMOVE EXISTING SOMH »w .| O
-2 3 INSTALL 72 NDOT TYPE 2 MODIFIED MANHOLE [a]
o e s, s — — (PER NDOT STD. DWG. R—4.3.1) e = =
N TR S T ETLOCK ST Tw CONNECT TO EXISTING 19°x 30" RCP »
7 o et = SEE SHEET S034
3
b
O
}_
o
=
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GRAPHIC SCALE
0 25 50 100

( IN FEET )
1 inch = 50

(VERIFY SCALE — PLANS MAY HAVE.BEEN REDUCED)

LEGEND:

(" NOTE_TO CONTRACTOR REGARDING FINISHED GRADES:

IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO ADJUST THE CONCRETE
INLET APRON AND/OR GRATE TO THE FINISHED GROUND SURFACE OR TO THE
FINISHED GRADE OF THE ROADWAY SURFACE (WHICHEVER IS APPLICABLE). IF
THE APRON AND/OR GRATE IS CONSTRUCTED PRIOR TO FINAUZING THE
FINISHED GRADE, AND THE APRON EDGES AND CORNERS AND/OR GRATE IS
BEYOND 0.02° VERTICAL TOLERANCE TO THE FINISHED GRADE, THE
CONTRACTOR SHALL REMOVE AND REPLACE THE APRONS AND/OR GRATE AT
HIS OWN EXPENSE TO WITH IN THIS TOLERANCE IF THIS CONDITION OCCURS.

~

DENOTES PBS (PLANTMIX
BITUMINOUS SURFACE)
DENOTES CONCRETE PAVEMENT

16" WIDE NDOT MAINT. ACCESS
SEE DETAIL ON SHEET SD1

RIPRAP

RCP W/POLYURETHANE
ELASTOMERIC SEALANT

GRADING KEYNOTE

(" NOTE: )
/A\ PROTECT IN PLACE
\_

—
NOTES:

1. FOR UTIUTY ADJUSTMENT &

RELOCATION SEE SHEET U1
THRU U13

2.FOR SANITARY SEWER
INFORMATION SEE SHEET SS1
THRU SS8

3.FOR LANDSCAPING INFORMATION
SEE LANDSCAPE PLANS

4.FOR DRAINAGE & GRADING
IMPROVEMENTS NOT REFERENCED
ON THIS SHEET SEE SHEET SD3 )

.

DRAINAGE CONSTRUCTION NOTES:

(3) *FRe=2" 9744110, 14017" RT.

REMOVE EXIST. MANHOLE
INSTALL NDOT TYPE 4 MANHOLE
(PER NDOT STD. DWG. R-4.3.2)
(SAME AS NOTE §3.13)
CONNECT TO EXIST. 54" RCP
SEE SHEET SD31

@ "HD" 36+02.92, O’ RT.=

"FRE-2" 100+00.00, 0" RT.

INSTALL 72" NDOT TYPE 2 MANHOLE
(PER NDOT STD. DWG. R-4.3.1)
INSTALL 288.53 LF. 38°x60" HERCP
SEE SHEET SD24 & SD31

"FRE-2" 101+30.00, 0' RT.

INSTALL 72° NDOT TYPE 2 MANHOLE
(PER NDOT STD. DWG. R—4.3.1)
INSTALL 123.74 LF. 48" RCP

SEE SHEET SD31

“FRE-2" 101+30.00, 42.00' RT.

INSTALL 39.00 LF. 18" RCP ;

W/18” PLUG TO BE REMOVED IN FUTURE
SHEET SD31

“FRE—2" 101+88.16, 0" RT.

INSTALL 72" NDOT TYPE 2 MANHOLE
(PER NDOT STD. DWG. R—4.3.1)
INSTALL 52.14 LF. 48" RCP

SEE SHEET SD31

"FRE-2" 101+88.16, 42.00" RT.

INSTALL 39.00 LF. 18" RCP

W/18" PLUG TO BE REMOVED IN FUTURE
SEE SHEET SD31

"FRE-2" 97+69.37, 81.09’ RT. TO "FRE—2" 97+52.03, 92.49' RT.
RCP TO BE CONSTRUCTED W/PRECAST REINFORCED CONCRETE
SECTIONS, INSTALLED W/WATERTICHT JOINTS USING AGENCY
APPROVED ELASTOMERIC JOINT SEALANT W/PROVISIONS TO
INRSA{SE AGAINST DIFFERENTIAL SETTLEMENT OF THE STORM

D .

(SEE UDACS SEC. 2.19.02C)

REVISION
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before you

Overhead

1-702-227-2929

HEVADA POWER ENVIRONMENT AND
SAFETY SERVICES DEPARTMENT

‘e cowm TTE

-702-455-7544
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APPENDIX D

Response to Comment No. 7 — Exhibit/Models/Calculations



Inflow Energy Calculations
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Inflow to Collector Channel - South Wash
Worksheet for Irregular Channel

Project Description

Worksheet Inflow to Collector Channel - South
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 3.50 %

Discharge 468.00 cfs

Options

Current Roughness Method

Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results

Mannings Coefficient

Water Surface Elevation

Elevation Range
Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.040
3,064.21 ft
3,062.50 to 3,067.00
79.6
102.41 ft
102.31 ft
1.71 ft
3,064.31 ft
2.46
5.88
0.54 ft
3,064.75 ft
1.17
Supercritical

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.0 0+30.0 0.035
0+30.0 1+70.0 0.040
1+70.0 3+14.0 0.035

Natural Channel Points

Station Elevation
(ft) ()
0+00.0 3,067.00
0+30.0 3,065.00
0+43.0 3,064.00
1+10.0 3,063.00
1+16.0 3,062.50
1+24.0 3,063.00
1+70.0 3,066.00
2+73.0 3,066.00
3+14.0 3,067.00

j:\...\oly1401-004 rfed rtc hydraulic sections.fm2
10/20/15 08:14:30 AM  © Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

FlowMaster v7.0 [7.0005]
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Inflow to Collector Channel - South Wash
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Inflow to Collector Channel - South
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.040
Channel Slope 3.50 %
Water Surface Elevation 3,064.21 ft
Elevation Range 3,062.50 to 3,067.00
Discharge 468.00 cfs
3,067.00% = =
3,065.00 S — v e
3,062.50 B -
0+00.0 0+50.0 1+00.0 1+50.0 2+00.0 2+50.0 3+00.0 3+50.0
V:4.0B
H:1
NTS
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Inflow to Collector Channel - North Wash
Worksheet for Irregular Channel

Project Description

Worksheet Inflow to Collector Channei - North
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 3.50 %

Discharge 38.00 cfs

Options

Current Roughness Method

Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results

Mannings Coefficient
Water Surface Elevation

Elevation Range
Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.040
3,042.66 ft

3,042.00 to 3,045.00

8.7 ft2
17.66 ft
17.56 ft
0.66 ft

3,042.69 ft

292 %

435

0.29 ft

3,042.95 ft
1.09
Supercritical

Roughness Segments

Start End Mannings
'Station Station Coefficient
0+00.0 0+40.0 0.040

Natural Channel Points

Station Elevation
{f) (ft)
0+00.0 3,045.00
0+07.0 3,043.00
0+14.0 3,042.00
0+23.0 3,042.00
0+29.0 3,043.00
0+40.0 3,045.00
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Inflow to Collector Channel - North Wash
Cross Section for Irregular Channel

Project Description

Worksheet Inflow to Collector Channel - North
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.040
Channel Slope 350 %
Water Surface Elevation 3,042.66 ft
Elevation Range 3,042.00 to 3,045.00
Discharge 38.00 cfs
3,045.00% 0

3,044 .50
3,044.00 \\ /’ /
3,043.50 ™

3,043.00 \\ // ol

3,042.50 \\ e
3,042.00 pd
0+00.0 0+05.0 0+10.0 0+150 0+20.0 0+250 0+30.0 0+350 0+40.0

V:4.0B
H:1

NTS

j:\...\oly1401-004 rfcd rtc hydraulic sections.fm2 Stater Hanifan Group FlowMaster v7.0 [7.0005]}
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Exhibit H— Future Qutlet Pipe Concept




FAX (702) 284-5399
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AutoCAD Printout — Stage-Storage Design Parameters




STAGE STORAGE TABLE

AVG END AVG END CONIC CONIC

AREA DEPTH INC. VOL. TOTAL VOL. INC. VOL. TOTAL VOL.
FLEV (sq. ft.) (ft) (cu. ft.) (cu. ft.) (cu. ft.) (cu. ft.)
3,024.00 50,319.03 N/A N/A 0.00 N/A 0.00
3,025.00 165,564.12 1.00 82782.06 20754420602.99 55188.04 13836280401.99
3,026.00 218,334.98 1.00 109771.97 20754530374.96 78596.91 13836358998.90
3,027.00 243,558.62 1.00 230946.80 20754761321.76 230831.93 13836589830.83
3,028.00 251,037.14 1.00 247297.88 20755008619.65 247288.46 13836837119.29
3,029.00 258,706.78 1.00 254871.96 20755263491.61 254862.35 13837091981.64
3,030.00 266,520.99 1.00 262613.89 20755526105.50 262604.20 13837354585.84
3,031.00 274,441,729 1.00 27048114 20755796586.64 270471.48 13837625057.31
3,032.00 282,383.18 1.00 278412.23 20756074998.87 278402.79 13837903460.11
3,033.00 290,458.26 1.00 286420.72 20756361419.59 286411.24 13838189871.34
3,034.00 298,583.80 1.00 294521.03 20756655940.62 294511.69 13838484383.03
3,035.00 306,715.11 1.00 302649.45 20756958590.08 302640.35 13838787023.38
3,036.00 314,942.71 1.00 310828.91 20757269418.99 310819.84 13839097843.22
3,037.00 325,072.08 1.00 320007.40 20757589426.39 319994.04 13839417837.26
3,038.00 337,320.49 1.00 331196.28 20757920622.67 331177.41 13839749014.67
3,039.00 350,082.38 1.00 343701.43 20758264324.10 343681.69 13840092696.35
3,040.00 364,026.08 1.00 357054.23 20758621378.33 357031.54 13840449727.89
3,041.00 376,210.51 1.00 370118.29 20758991496.63 370101.58 13840819829.47
3,042.00 389,107.42 1.00 382658.96 20759374155.59 382640.85 13841202470.32
3,043.00 405,612.24 1.00 397359.83 2075977151542 397331.26 13841599801.58
3,044.00 423,206.33 1.00 414409.29 20760185924.70 414378.16 13842014179.74
3,045.00 443,293.39 1.00 433249.86 20760619174.56 433211.05 13842447390.79
3,046.00 465,768.30 1.00 454530.84 20761073705.41 454484 53 13842901875.32
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60-inch RCP "Free-Flow" Outlfow Pipe

Worksheet for Circular Channel

Project Description

Worksheet Outflow Pipe
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.013
Channel Slope 0.40 %
Diameter 60.0 in
Discharge 71.00 cfs
Results
]
Depth 229 ft —3> PLESN 7’ Ej(\:f&:i) 245 ( /z_ Fo '-»'—3
Flow Area 8.8 ft? 7’
Wetted Perimeter 7.44 ft l»éﬁefo ﬂe A'LNAT‘K ef a S w7ILre€ED
Top Width 0.00 ft on S
) /QF 1c cAaLCLL T'l
Critical Depth 2.38 ft '\) z ‘f‘ ¢ 6 A
Percent Full 459 % Ceon 'SEQ_ VAT IVE g OE
Critical Slope 0.35 % - o
Velocity 8.08 ft/s
Velocity Head 1.01 ft
Specific Energy 3.31 ft
Froude Number 1.07
Maximum Discharge 177.18 cfs
Discharge Full 164.71 cfs
Slope Full 0.07 %
Flow Type Supercritical

j:\...\calcs\oly1401-004 rfcd rte db calcs.fm2 Slater Hanifan Group
10/26/15 09:42:48 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1




60-inch RCP "Free-Flow" Outlfow Pipe
Cross Section for Circular Channel

Project Description

Worksheet Outflow Pipe

Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.013
Channel Slope 0.40 %
Depth 2.29 ft
Diameter 60.0 in
Discharge 71.00 cfs
.
60.0in
- A
2.29 ft
!
v\
H:1
NTS
i:\...\calcs\oly1401-004 rfcd ric db cales.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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Stage-Discharge

Curve



24-inch Orifice Discharge Curve
Rating Table for Circular Crifice

Project Description

Worksheet Qutfall

Type Circular Orifice

Solve For Discharge

Input Data

Centroid Elevation 3,014.80 ft 7 "

Tailwater Elevation 301630 ft — (eowsiDLdS 2.5 DESTH

Discharge Coefficient 0.65

Diameter 24.0 in

Attribute Minimum Maximum Increment
Headwater Elevation (ft) 3,014.00 3,046.00 1.00
Headwater Discharge Velocity
Elevation (cfs) {ft/s)

()
3,014.00 N/A N/A
3,015.00 N/A N/A
3,016.00 N/A N/A
3,017.00 13.71 4.36
3,018.00 21.36 6.80
3,019.00 26.92 8.57
3,020.00 31.51 10.03
3,021.00 35.51 11.30
3,022.00 39.11 12.45
3,023.00 42.40 13.50
3,024.00 45.45 14.47
3,025.00 48.32 16.38
3,026.00 51.02 16.24
3,027.00 53.58 17.06
3,028.00 56.03 17.84
3,026.00 58.38 18.58
3,030.00 60.63 19.30
3,031.00 62.80 18.89
3,032.00 64,91 20.66
3,033.00 66.94 21.31
3,034.00 68.92 21.94
3,035.00 70.84 22.55
3,036.00 72.70 23.14
3,037.00 74.53 23.72
3,038.00 76.31 24.29
3,039.00 78.04 24.84
3,040.00 79.75 25.38
3,041.00 81.41 25.91
3,042.00 83.04 26.43
3,043.00 84.64 26.94
3,044.00 86.21 27.44
3,045.00 87.75 27.93
3,046.00 89.27 28.42

i\ \calcs\oly1401-004 tds supp db calcs.fm2

07/16/15 08:40:11 AM  ® Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 08708 USA

+1-203-755-1666

FlowMaster v7.0 [7.0005]
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PMF Overflow Spillway Discharge Curve

Project Description

Rating Table for Generic Weir

Worksheet PMF Spillway - Weir
Type Generic Weir
Solve For Discharge
Input Data
Crest Ejevation 3,037.00 ft
Discharge Coefficient 3.00 US
Crest Length 87.00 ft
Attribute Minimum Maximum Increment
Headwater Elevation (ft) 3,037.00 3,046.00 1.00
Headwater Discharge Velocity
Elevation (cfs) (ft/'s)

()

3,037.00 N/A N/A

3,038.00 261.00 3.00

3,039.00 738.22 4.24

3,040.00 1,356.20 5.20

3,041.00 2,088.00 6.00

3,042.00 2,918.07 6.71

3,043.00 3,835.90 7.35

3,044.00 4,833.79 7.94

3,045.00 5,905.76 8.49

3,046.00 7,047.00 9.00

j:\...\calcs\oly1401-004 rfcd ric db calcs.fm2
10/26/15 09:49:02 AM  © Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

FlowMaster v7.0 [7.0005]
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DB1 - Stage-Discharge Summary

24" Orifice Outlet Spillway Flow

Stage (elevation) Total Flow (cfs)

Pipe Flow (cfs) (cfs)

3013.8 0.00 0.00 0
3014 0.00 0.00 0
3015 0.00 0.00 0
3016 0.00 0.00 0
3017 13.71 0.00 13.7
3018 21.36 0.00 214
3019 26.92 0.00 26.9
3020 31.51 0.00 31.5
3021 35.51 0.00 355
3022 39.11 0.00 39.1
3023 42.40 0.00 42.4
3024 45 45 0.00 45.5
3025 48.32 0.00 48.3
3026 51.02 0.00 51.0
3027 53.58 0.00 53.6
3028 56.03 0.00 56.0
3029 58.38 0.00 58.4
3030 60.63 0.00 60.6
3031 62.80 0.00 62.8
3032 64.91 0.00 64.9
3033 66.94 0.00 66.9
3034 68.92 0.00 68.9
3035 70.84 0.00 70.8
3036 72.70 0.00 72.7
3037 74.53 0.00 74.5
3038 76.31 261.00 337.3
3039 78.04 738.22 816.3
3040 79.75 1356.20 1436.0
3041 81.41 2088.00 21694
3042 83.04 2918.07 30011
3043 84.64 3835.90 3920.5
3044 86.21 4833.79 4920.0
3045 87.75 5905.76 5993.5
3046 89.27 7047.00 7136.3

OLY1401.004 TDS Supp DB H&H Summary.xlsx




Collector Channel WSPG Model




Summary of Collector Channel Hydraulic Characteristics

Flow Flow Hydraulic o . Required Proposed
Station | % | Depth | Velocity | Freeboar i‘:g:gg:::‘;?t')‘ Channel | Channel
f () | (ftls) ft) , Depth (ft) | Depth (ft)
2494.58 | 471 0.68 27.63 1.61 1.0 3.29 4.5
2460.28 | 471 1.44 13.08 1.37 1.0 3.81 4.0
2428.03 | 471 2.16 11.78 1.38 1.0 4.54 5.0
204113 | 471 1.14 26.70 1.70 1.0 3.84 5.0
1874.19 | 471 242 10.10 1.34 1.0 4.76 5.0
1231.55 | 471 2.85 8.05 1.29 0.9 5.00 5.0

1 ~ Hydraulic Freeboard obtained from CCRFCD Manual Equation 747.
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2
DATE: 10/ 8/2015
8:42

TIME:

CARD SECT CHN
TYPE

CODE

CD
CD

HEADING LINE NO

HEADING LINE NO

HEADING LINE NO

ELEMENT

ELEMENT

ELEMENT

ELEMENT

ELEMENT

ELEMENT

ELEMENT

NO

1
2

NO

NO

NO

NO

NO

NO

NO

CHNL..OUT

FO515pP

WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING

PAGE

1

NO OF AVE PIER HEIGHT 1 BASE ZL ZRINV YD) Y(@2) Y3 Y() Y)Y Y®B) Y@ Y® YO vyao

2 1S

3 1s

IS A

IS A

IS A

Is A

IS A

IS A

IS A

PIERS WIDTH DIAMETER WIDTH DROP
0 0.00 5.00 12.00 3.00 3.00 0.00
0 0.00 5.00 25.00 0.00
FOS515vp

WATER SURFACE PROFILE - TITLE CARD LISTING

SKYE CANYON DETENTION BASIN, 0OLY1401.004
TECHNICAL DRAINAGE STUDY - CCRFCD RTC #1
COLLECTOR CHANNEL
FOS515%°P
WATER SURFACE PROFILE - ELEMENT CARD LISTING
SYSTEM OUTLET * * *
U/S DATA STATION INVERT SECT
-2494,58 3025.90 2
REACH ¥ * *
U/S DATA STATION INVERT SECT N
-2460.28 3036.90 2 0.015
TRANSITION ¥ * *
U/S DATA STATION INVERT SECT N
-2428.03 3037.06 1 0.015
REACH k3 k3 *
U/S DATA STATION INVERT SECT N
-2041.13 3039.00 1 0.015
REACH * * *
U/S DATA STATION INVERT SECT N
-1874.19 3055.69 1 0.015
REACH k3 % 7
U/S DATA STATION INVERT SECT N
-1231.55 3058.96 1 0.015
SYSTEM HEADWORKS *

U/S DATA  STATION INVERT SECT
-1231.55 3055.96 1

Page 1

W S ELEV
3030.30

%*

W S ELEV
0.00

RADIUS
0.00

RADIUS
0.00

RADIUS
0.00

RADIUS
0.00

ANGLE
0.00

ANGLE
0.00

ANGLE
0.00

ANGLE
0.00

PAGE NO

PAGE NO

ANG PT

ANG PT

ANG PT
0.00

ANG PT
0.00

MAN H
0

MAN H
0
MAN H
0

MAN H
0



CHNL.OUT
NO EDIT ERRORS ENCOUNTERED-COMPUTATION IS NOW BEGINNING
** WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC %
LICENSEE: SLATER HANIFAN GROUP FO515P PAGE 1
WATER SURFACE PROFILE LISTING

SKYE CANYON DETENTION BASIN, OLY1401.004

TECHNICAL DRAINAGE STUDY - CCRFCD RTC #1

COLLECTOR CHANNEL

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF NORM DEPTH ZR
deode Fede e de e de dede de e dede g dede dede e e s dedede de e de de dedede de e e e de de dede e e dedede dede de e de de de e e K de de de e e e de B de e e e KR e de F A R R AR A AT F IR TN IR A IR R TR TR R A T
-2494.58 3025.90 0.682 3026.582 471.0 27.63 11.854 3038.436 0.00 2.226 5.00 25.00 0.00 O 0.00
3.90 0.32070 .132046 0.51 0.528 0.00
-2490.68 3027.15 0.705 3027.855 471.0 26.74 11.100 3038.955 0.00 2.226 5.00 25.00 0.00 O 0.00
4.76 0.32070 .115977 0.55 0.528 0.00
-2485.92 3028.68 0.739 3029.416 471.0  25.49 10.091 3039.507 0.00 2.226 5.00 25.00 0.00 O 0.00
3.98 0.32070 .099294 0.40 0.528 0.00
-2481.94 3029.95 0.775 3030.729 471.0 24.31 9.174 3039.903 0.00 2.226 5.00 25.00 0.00 O 0.00
3.38 0.32070 .085025 0.29 0.528 0.00
-2478.56 3031.04 0.813 3031.850 471.0  23.17 8.339 3040.189 0.00 2.226 5.00 25.00 0.00 O 0.00
2.90 0.32070 .072818 0.21 0.528 0.00
-2475.66 3031.97 0.853 3032.819 471.0  22.10 7.581 3040.400 0.00 2.226 5.00 25.00 0.00 O 0.00
2.50 0.32070 .062375 0.16 0.528 0.00
-2473.16 3032.77 0.894 3033.664 471.0 21.07 6.892 3040.556 0.00 2.226 5.00 25.00 0.00 O 0.00
2.18 0.32070 .053440 0.12 0.528 0.00
-2470.98 3033.47 0.938 3034.408 471.0  20.09 6.266 3040.674 0.00 2.226 5.00 25.00 0.00 O 0.00
1.91 0.32070 .045793 0.09 0.528 0.00
-2469.07 3034.08 0.984 3035.065 471.0 19.15 5.696 3040.761 0.00 2.226 5.00 25.00 0.00 O 0.00
1.67 0.32070 .039248 0.07 0.528 0.00
-2467.40 3034.62 1.032 3035.648 471.0  18.26 5.178 3040.826 0.00 2.226 5.00 25.00 0.00 O 0.00
1.46 0.32070 .033646 0.05 0.528 0.00
-2465.94 3035.09 1.082 3036.168 471.0 17.41 4.707 3040.875 0.00 2.226 5.00 25.00 0.00 O 0.00
1.29 0.32070 .028850 0.04 0.528 0.00 ¢
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CHNL.OUT
LICENSEE: SLATER HANIFAN GROUP FO515P PAGE 2
WATER SURFACE PROFILE LISTING
SKYE CANYON DETENTION BASIN, OLY1401.004
TECHNICAL DRAINAGE STUDY - CCRFCD RTC #1
COLLECTOR CHANNEL

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ F4N NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF NORM DEPTH ZR
Sede de e dede I e de de dededede e de de e dedede e de de de e de de e de de Fe e de Fe de o de e A de e de do e e Fode 4o de o e Fe e de de e e ¥ de Y Ve de Yoo oo Fe e 9 45 90 e A Ao de e de e e Ao de e A 95 e e A0 de S de e A T e A e e R R e I e R et R de S R Fe AR R R e R KR
-2464.65 3035.50 1.135 3036.633 471.0  16.60 4.280 3040.913 0.00 2.226 5.00 25.00 0.00 O 0.00
1.13 0.32070 .024743 0.03 0.528 0.00
-2463.52 3035.86 1.190 3037.050 471.0  15.83 3.891 3040.941 0.00 2.226 5.00 25.00 0.00 O 0.00
0.98 0.32070 .021226 0.02 0.528 0.00
-2462.54 3036.18 1.248 3037.424 471.0  15.09 3.537 3040.961 0.00 2.226 5.00 25.00 0.00 O 0.00
0.86 0.32070 .018212 0.02 0.528 0.00
-2461.68 3036.45 1.309 3037.762 471.0 14.39 3.215 3040.977 0.00 2.226 5.00 25.00 0.00 O 0.00
0.75 0.32070 .015631 0.01 0.528 0.00
-2460.93 3036.69 1.373 3038.066 471.0 13.72 2.923 3040.989 0.00 2.226 5.00 25.00 0.00 -0 0.00
0.65 0.32070 .013420 0.01 0.528 0.00
-2460.28 3036.90 1.440 3038.340 471.0 13.08 2.657 3040.997 0.00 2.226 5.00 25.00 0.00 O 0.00
TRANS STR 0.00496 .010115 0.33 0.00
-2428.03 3037.06 2.163 3039.223 471.0 11.78 2,154 3041.377 0.00 2.849 5.00 12.00 3.00 O 0.00
7.89 0.00501 .007924 0.06 2.431 3.00
-2420.14 3037.10 2.149 3039.249 471.0 11.88 2.191 3041.440 0.00 2.849 5.00 12.00 3.00 0 0.00
40.30 0.00501 .008593 0.35 2.431 3.00
-2379.84 3037.30 2.075 3039.377 471.0 12.46 2.410 3041.787 0.00 2.849 5.00 12.00 3.00 O 0.00
34.99 0.00501 .009827 0.34 2.431 3.00
-2344.85 3037.48 2.002 3039.479 471.0 13.07 2.651 3042.130 0.00 2.849 5.00 12.00 3.00 O 0.00
31.25 0.00501 .011240 0.35 2.431 3.00
-2313.60 3037.63 1.932 3039.566 471.0 13.70 2.916 3042.482 0.00 2.849 5.00 12.00 3.00 O 0.00
28.44 0.00501 .012861 0.37 2.431 3.00 2
LICENSEE: SLATER HANIFAN GROUP FO515P PAGE 3

WATER SURFACE PROFILE LISTING
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CHNL.OUT
SKYE CANYON DETENTION BASIN, OLY1401.004
TECHNICAL DRAINAGE STUDY - CCRFCD RTC #1
COLLECTOR CHANNEL

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
OO LSO SO ... .11 1. O L. SO,
-2285.16 3037.78 1.863 3039.639 471.0 14.37 3.207 3042.846 0.00 2.849 5.00 12.00 3.00 O 0.00
26.21 0.00501 .014719 0.39 2.431 3.00
-2258.95 3037.91 1.797 3039.705 471.0  15.07 3.528 3043.233 0.00 2.849 5.00 12.00 3.00 O 0.00
24.37 0.00501 .016851 0.41 2.431 3.00
-2234.58 3038.03 1.732 3039.762 471.0 15.81 3.881 3043.643 0.00 2.849 5.00 12.00 3.00 O 0.00
22.80 0.00501 .019297 0.44 2.431 3.00
-2211.78 3038.14 1.670 3039.814 471.0 16.58 4.269 3044.083 0.00 2.849 5.00 12.00 3.00 0 0.00
21.43 0.00501 .022107 0.47 2.431 3.00
-2190.35 3038.25 1.609 3039.861 471.0 17.39 4.696 3044.557 0.00 2.849 5.00 12.00 3.00 O 0.00
20.23 0.00501 .025333 0.51 2.431 3.00
-2170.12 3038.35 1.551 3039.904 471.0 18.24 5.165 3045.069 0.00 2.849 5.00 12.00 3.00 O 0.00
19.13 0.00501 .029038 0.56 2.431 3.00
-2150.99 3038.45 1.494 3039.943 471.0 19,13 5.682 3045.625 0.00 2.849 5.00 12.00 3.00 0 0.00
18.14 0.00501 .033296 0.60 2.431 3.00
-2132.85 3038.54 1.439 3039.979 471.0 20.06 6.250 3046.229 0.00 2.849 5.00 12.00 3.00 O 0.00
17.23 0.00501 .038193 0.66 2.431 3.00
-2115.62 3038.63 1.385 3040.012 471.0 21.04 6.875 3046.887 0.00 2.849 5.00 12.00 3.00 O 0.00
16.39 0.00501 .043825 0.72 2.431 3.00
-2099.23 3038.71 1.334 3040.043 471.0  22.07 7.563 3047.606 0.00 2.849 5.00 12.00 3.00 O 0.00
15.59 0.00501 .050304 0.78 2.431 3.00
-2083.64 3038.79 - 1.284 3040.071 471.0 23.15 8.319 3048.390 0.00 2.849 5.00 12.00 3.00 O 0.00
.86 0.00501 .057760 0.86 - 2.431 3.00
LICENSEE: SLATER HANIFAN GROUP FO515pP PAGE 4

WATER SURFACE PROFILE LISTING
SKYE CANYON DETENTION BASIN, OLY1401.004
TECHNICAL DRAINAGE STUDY - CCRFCD RTC #1
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CHNL..OUT
COLLECTOR CHANNEL

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER

-2068.78 3038.86 1.235 3040.096 471.0 24.28 9.151 3049.247 0.00 2.849 5.00 12.00 3.00 O 0.00
14.15 0.00501 .066347 0.94 2.431 3.00

-2054.63 3038.93 1.188 3040.120 471.0 25.46 10.066 3050.186 0.00 2.849 5.00 12.00 3.00 O 0.00
13.50 0.00501 .076237 1.03 2.431 3.00

-2041.13 3039.00 1.143 3040.143 471.0 26.70 11.073 3051.216 0.00 2.849 5.00 12.00 3.00 O 0.00
19.61 0.09998 .079307 1.56 1.079 3.00

-2021.52 3040.96 1.161 3042.121 471.0 26.20 10.656 3052.777 0.00 2.849 5.00 12.00 3.00 O 0.00
33.07 0.09998 .072080 2.38 1.079 3.00

-1988.45 3044.27 1.207 3045.474 471.0  24.98 9.686 3055.160 0.00 2.849 5.00 12.00 3.00 O 0.00
22.38 0.09998 .062739 1.40 1.079 3.00

~-1966.07 3046.50 1.255 3047.759 471.0 23.81 8.806 3056.565 0.00 2.849 5.00 12.00 3.00 O 0.00
16.57 0.09998 .054627 0.91 1.079 3.00

-1949.50 3048.16 1.304 3049.465 471.0 22.71 8.006 3057.471 0.00 2.849 5.00 12.00 3.00 O 0.00
12.92 0.09998 .047581 0.61 1.079 3.00

-1936.58 3049.45 1.354 3050.807 471.0 21.65 7.278 3058.085 0.00 2.849 5.00 12.00 3.00 O 0.00
10.41 0.09998 .041459 0.43 1.079 3.00

-1926.17 3050.49 1.407 3051.901 471.0 20.64 6.616 3058.517 0.00 2.849 5.00 12.00 3.00 O 0.00
8.58 0.09998 .036137 0.31 1.079 3.00

-1917.59 3051.35 1.461 3052.812 471.0 19.68 6.015 3058.827 0.00 2.849 5.00 12.00 3.00 O 0.00
7.17 0.09998 .031508 0.23 1.079 3.00

-1910.42 3052.07 1.517 3053.585 471.0 18.76 5.468 3059.053 0.00 2.849 5.00 12.00 3.00 O 0.00
6.06 0.09998 .027482 0.17 1.079 3.00 ¢

LICENSEE: SLATER HANIFAN GROUP FO515P PAGE 5

WATER SURFACE PROFILE LISTING
SKYE CANYON DETENTION BASIN, OLY1401.004
TECHNICAL DRAINAGE STUDY - CCRFCD RTC #1
COLLECTOR CHANNEL
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CHNL..OUT

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH DIA ID NO. PIER
L/ELEM SO SF AVE HF NORM DEPTH
R R L L T R e S T A R R 2 L LT SR E PR P
-1904.36 3052.67 1.574 3054.248 471.0 17.89 4.971 3059.219 0.00 2.849 5.00 12.00 3.00 O 0.00
5.17 0.09998 .023978 0.12 1.079 3.00
-1899.19 3053.19 1.634 3054.824 471.0 17.06 4.519 3059.343 0.00 2.849 5.00 12.00 3.00 O 0.00
4.42 0.09998 .020928 0.09 1.079 3.00
-1894.77 3053.63 1.695 3055.327 471.0 16.27 4.108 3059.435 0.00 2.849 5.00 12.00 3.00 O 0.00
3.80 0.09998 .018271 0.07 1.079 3.00
-1890.97 3054.01 1.758 3055.770 471.0 15.51 3.735 3059.505 0.00 2.849 5.00 12.00 3.00 O 0.00
3.26 0.09998 .015956 0.05 1.079 3.00
-1887.71 3054.34 1.823 3056.161 471.0 14.79 3.395 3059.556 0.00 2.849 5.00 12.00 3.00 O 0.00
2.81 0.09998 .013940 0.04 1.079 3.00
-1884.90 3054.62 1.890 3056.509 471.0 14.10 3.086 3059.595 0.00 2.849 5.00 12.00 3.00 O 0.00
2.41 0.09998 .012181 0.03 1.079 3.00
-1882.49 3054.86 1.960 3056.820 471.0 13.44 2.806 3059.626 0.00 2.849 5.00 12.00 3.00 O 0.00
2.05 0.09998 .010648 0.02 1.079 3.00
-1880.44 3055.07 2.031 3057.096 471.0 12.82 2.551 3059.647 0.00 2.849 5.00 12.00 3.00 O 0.00
1.75 0.09998 .009310 0.02 1.079 3.00
-1878.69 3055.24 2.105 3057.345 471.0 12.22 2.319 3059.664 0.00 2.849 5.00 12.00 3.00 O 0.00
1.47 0.09998 .008141 0.01 1.079 3.00
~-1877.22 3055.39 2.180 3057.567 471.0 11.65 2.108 3059.675 0.00 2.849 5.00 12.00 3.00 O 0.00
1.23 0.09998 .007122 0.01 1.079 3.00
-1875.99 3055.51 2.258 3057.768 471.0 11.11 1.916 3059.684 0.00 2.849 5.00 12.00 3.00 O 0.00
1.00 0.09998 .006232 0.01 1.079 3.00
LICENSEE: SLATER HANIFAN GROUP FO515P PAGE 6
SKYE CANYON DETENTION BASIméTSEYizgiégg4PROFILE HISTING
TECHNICAL DRAINAGE STUDY - CCRFCD RTC #1
COLLECTOR CHANNEL
STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR

ELEV ~ OF FLOW ELEV HEAD  GRD.EL. ELEV DEPTH DIA ID NO. PIER
Page 6




CHNL.OUT

L/ELEM SO SF AVE HF NORM DEPTH
B R L R 3 B L L B R R R L LT T T R LR SR R T T
-1874.99 3055.61 2.338 3057.948 471.0 10.59 1.742 3059.690 0.00 2.849 5.00 12.00 3.00 O 0.00
0.80 0.09998 .005455 0.00 1.079 3.00
-1874.19 3055.69 2.421 3058.111 471.0 10.10 1.584 3059.695 0.00 2.849 5.00 12.00 3.00 O 0.00
350.62 0.00509 .005092 1.79 2.421 3.00
-1523.57 3057.47 2.421 3059.895 471.0 10.10 1.584 3061.479 0.00 2.849 5.00 12.00 3.00 O 0.00
192.77 0.00509 .004848 0.93 2.421 3.00
-1330.80 3058.45 2.485 3060.940 471.0 9.74 1.473 3062.413 0.00 2.849 5.00 12.00 3.00 O 0.00
61.09 0.00509 .004317 0.26 2.421 3.00
-1269.71 3058.77 2.572 3061.338 471.0 9.29 1.339 3062.677 0.00 2.849 5.00 12.00 3.00 O 0.00
24.80 0.00509 .003781 0.09 2.421 3.00
-1244.,91 3058.89 2.662 3061.554 471.0 8.86 1.218 3062.772 0.00 2.849 5.00 12.00 3.00 O 0.00
10.57 0.00509 .003312 0.04 2,421 3.00
~-1234.34 3058.95 2.753 3061.699 471.0 8.44 1.107 3062.806 0.00 2.849 5.00 12.00 3.00 O 0.00
2.79 0.00509 .002901 0.01 2.421 3.00
-1231.55 3058.96 2.849 3061.809 471.0 8.05 1.005 3062.814 0.00 2.849 5.00 12.00 3.00 O 0.00%

SKYE CANYON DETENTION BASIN, OLY1401.004
TECHNICAL DRAINAGE STUDY - CCRFCD RTC #1
COLLECTOR CHANNEL
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CHNL .OUT
NOTES

1. GLOSSARY

INVERT ELEVATION

CRITICAL DEPTH

WATER SURFACE ELEVATION

HEIGHT OF CHANNEL

ENERGY GRADE LINE

CURVES CROSSING OVER

BRIDGE ENTRANCE OR EXIT

WALL ENTRANCE OR EXIT

TATIONS FOR POINTS AT A JUMP MAY NOT BE PLOTTED EXACTLY%
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL '

SHORT STILLING BASIN
(USBR TYPE 1)
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Debris Tower Dewatering Calculations



SLATER Dewatering Time Calculation

) o HANIFAN
GROUP Project:  Skye Canyon Detention Basin No. 1
CONSULTING ENGINEERS & PLANNERS Date: 10/7/2015
[§)) Storage Difference in (4) Average (6) 7
Elevation Volume (Cu. Storage Discharge | Discharge| Time Accumulated
(Feet) Ft.) Volumes (cfs) (cfs) (Hrs.) Time (Hrs.)
3025.5 162159 0 9.88 0.00 0.00 0.00
3025.0 120608 41551 2.72 2.72 4.24 4.24
3024.5 76670 43938 2.24 2.48 4.92 9.16
3024.0 32731 43939 1.68 1.96 6.23 15.39
3023.6 16366 16365 0.96 1.32 3.44 18.84
3022.6 0 16366 0.00 0.48 9.47 28.31

Debris storage area drains in 28 hours which is less than maximum allowed 7 days.
Debris Tower Acceptable.

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399




SLATER

[ .  HANIFAN Elevation - Discharge Calculations
GROUP Skye Canyon Detention Basin No. 1
CONSULTING ENGINEERS & PLANNERS 10/7/2015

Row 1 @ Elevation 3022.62-ft (4 - 3" PVC Openings)
Row 2 @ Elevation 3023.62-ft (4 - 3" PVC Openings)
Row 3 @ Elevation 3025.00-ft (Beehive Grate)

Elevation (ft) | Row 1 (cfs) | Row 2 (cfs) | Row 3 (cfs) | Q Total (cfs)
3022.6 0.00 0.00 0.00 0.00
3023.0 0.52 0.00 0.00 0.52
3023.6 0.96 0.00 0.00 0.96
3024.0 1.16 0.52 0.00 1.68
3024.5 1.36 0.88 0.00 2.24
3025.0 1.56 1.16 0.00 2.72
3025.5 1.72 1.36 6.80 9.88

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399




Debris Tower Orifice Calculator (3-inch PVC Opening)

Rating Table for Circular Orifice

Project Description

Worksheet Debris Tower - Level 1
Type Circular Orifice
Solve For Discharge
Input Data
Centroid Elevation 0.13 ft
Tailwater Elevation 0.00 ft
Discharge Coefficient 0.65
Diameter 3.0 in
Attribute Minimum Maximum Increment
Headwater Elevation (ft) 0.00 2.90 0.10
Headwater Discharge Velocity
Elevation (cfs) (ft/s)
(fY
0.00 N/A N/A
0.10 N/A N/A
0.20 0.07 1.38
0.30 0.11 2.15
0.40 0.13 2.71
0.50 0.16 3.17
0.60 0.18 3.57
0.70 0.19 3.94
0.80 0.21 4.27
0.90 0.22 4.58
1.00 0.24 4.86
1.10 0.25 5.14
1.20 0.26 5.39
1.30 0.28 5.64
1.40 0.29 5.88
1.50 0.30 6.10
1.60 0.31 6.32
1.70 0.32 6.53
1.80 0.33 6.74
1.90 0.34 6.94
2.00 0.35 7.13
2.10 0.36 7.32
2.20 0.37 7.50
2.30 0.38 7.68
2.40 0.39 7.86
2.50 0.39 8.03
2.60 0.40 8.19
2.70 0.41 8.36
2.80 0.42 8.52
2.90 0.43 8.68

j:\...\calcs\oly1401-004 rfed rte db cales.fm2
10/08/15 07:47:49 AM  © Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1




Neenah Foundry | Weir Orifice Calculator Page 1 of 3

Curb Opening Hydraulics Calculator
Modified Manning Calculators

Weir Orifice Calculator

R-4999 Vane Trench Grate Hydrau...
Neenah Grate Information

Inlet Spacing Calculator

Weir & Orifice Calculator

The Weir and Orifice Calculator is used to determine the inlet
capacity in sag (ponding) conditions by use of the Weir and
Orifice equations. Knowing this information will allow you to
select the proper grate type and size for your specific job or
project.

Weir Flow Calculations
Weir Equation: Q = 3.3P(h)5

- Q = Capacity in CFS
- P = Feet perimeter
« h = Head in feet

+ Weir Information

Brifice Flow Calculations

Orifice Flow Equation: Q = 0.6A "V 28"

- Q = Capacity in CFS

http://www.nfco.com/municipal/resources/weir-orifice-calculator 10/7/2015



Neenah Foundry | Weir Orifice Calculator

+ A = Free open area of grate in sq. ft.
- g = 32.2 (feet per sec/sec)

« h = Head in feet

+ Orifice Information

Instructions:

1. Select a catalog number (will automatically fill in Open
Area and Perimeter) or enter your own values

2. Enter head value

3. Click "calculate"

The results will determine automatically if your situation falls
into a Weir, Transitional or Orifice flow. Additionally, Neenah
grates which fall within the parameters chosen will appear below
the calculator.

Catalog Number and Grate Type:

R-4346: Beehive v
Feet perimeter (P): Head in feet (h): ;tr.e(eA()):pen area in sq.
8.6 || 5 || 2
Calculate

Weir capacity in cfs: Transitional flow in

cfs: Orifice capacity in cfs:
I [ Cee)

Based on orifice flow, the following grates match the
criteria you entered.

Catalog Number Grate Type

R-1792-GG G

R-1879-A6G AorcC
R-2557 G
R-2558 G

R-2560-E2 Beehive

R-2561 Beehive
R-3357-A K
R-3393-A K
R-3503-B M

http://www.nfco.com/municipal/resources/weir-orifice-calculator

Page 2 of 3

10/7/2015



Neenah Foundry | Weir Orifice Calculator Page 3 of 3

Catalog Number Grate Type
R-3511 M
R-3516-1 M
R-4215-A Beehive
R-4342 Beehive
R-4345 Beehive
R-4346 Beehive
R-4692-A D
R-4730 A
R-4732 A
R-4825-B C
R-4852 C
R-4855 A
R-4977-2 A
R-4977-2 B

For additional information regarding Neenah Inlet Grate

Capacities, please contact Ryan Bonell P.E., at (920) 729.3463 or
email at ryan.bonell@neenahenterprises.com, or Joe Falle P.E., at
(920)729.3653 or email at joseph.falle@neenahenterprises.com.

Copyright © 2015 Neenah Foundry

http://www.nfco.com/municipal/resources/weir-orifice-calculator 10/7/2015



APPENDIX E

Response to Comment No. 8 — Inflow Velocities
(Adjusted 4:1 H:V Slope Hydraulic Calculations)



OFF4 Lateral Inflow Channel
Worksheet for Trapezoidal Channel

Project Description

Worksheet OFF4 Inflow Channel (DB1)

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.020

Channel Slope 25.00 %

Left Side Slope 3.00 H:V

Right Side Slope 3.00 H:V

Bottom Width 26.00 ft

Discharge 84.00 cfs

Results

Depth 0.23 ft

Flow Area 6.1 ft*

Wetted Perimeter 27.46 it

Top Width 27.38 ft

Critical Depth 0.67 ft

Critical Slope 0.69 %

Velocity 13.68 ft/s

Velocity Head 2.91 1t

Specific Energy 3.14 1t

Froude Number 5.09

Flow Type Superecritical
j:\...\oly1401-004 rfcd rtc hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

10/26/15 10:15:35 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




OFF5 Lateral Inflow Channel
Worksheet for Trapezoidal Channel

Project Description

Worksheet OFF5 Inflow Channel (DB1)

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.020

Channel Slope 25.00 %

Left Side Slope 3.00 H:V

Right Side Slope 3.00 H:V

Bottom Width 75.00 ft

Discharge 236.00 cfs

Results

Depth 0.23 ft

Flow Area 17.2 2

Wetted Perimeter 76.44 ft

Top Width 76.36 ft

Critical Depth 0.67 ft

Critical Slope 0.67 %

Velocity 13.73 ft/s

Velocity Head 293 ft

Specific Energy 3.16 ft

Froude Number 510

Flow Type Supercritical
j:\..\oly1401-004 rfcd rtc hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

10/26/15 10:16:02 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1




APPENDIX F

Response to Comment No. 19 — Trash Rack Capacity
(50% Clogging Factor Flow Calculation)
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