asiiae”

SO0
’ L’Hf g "

o

DESIGN REPORT
DANT BOULEVARD STORM WATER DETENTION DAM
RENG, NEVADA




DESIGN REPORT
DANT BOULEVARD STORM WATER DETENTION DAM
RENO, NEVADA




DESIGN REPORT

DANT BOULEVARD STORM WATER DETENTION DAM
RENO, NEVADA

Prepared for:

CITY OF REND
P.0. Box 1900
Reno, NV 89510
(702) 785-2230

Prepared by

KENNEDY/JENKS/CHILTON
160 Hubbard Way
Reno, Nevada 89502
(702) 827-7900

November, 1988




DANT BOULEVARD STORM WATER DETENTION DAM
DESIGN REPORT
TABLE OF CONTENTS

Title Page
A. Introduction 1
B. Dant Boulevard Site Selection 2
C. Design Criteria 4
D. Facility Description . 5
1. Embarkment 5
2. Outlet Works 7
3. Emergency Spillway 10
4. Roadway and Other Miscellaneous Improvements 13
k. Hydrology 15
1. General 15
2. Drainage Area 16
3. Storm Recurrence Interval 16
4. Runoff Calculation Method 17
F. Bibliography 19
G. Quantity Estimate and
Engineer's Construction Cost Estimate
H. Specifications
I. Construction Drawings

Appendices to the Design Report

Appendix 1 - Harding Lawson Associates
Geotechnical Report, October 1988

Appendix II - Project Correspondence

Appendix III - Hydrology

TC.1 7041.04




A.  INTRODUCTION

In Jaruary of 1988, Kennedy/Jerks/Chilton was contracted by the City of Reno
to provide preliminary design analysis of a storm drainage system to convey
flood flows through the Plumas/Moana project site. The project site is bor-
dered to the south by Moana Lane; to the north by Virginia Lake; to the west
by Plumas Street; and to the east by Lakeside Drive. Tributary to the project
site are two drainage basins which extend to the southwest and cover over 1;9
square miles of steeply sloping ground. The project scope entailed the eval-
uation of alternatives of combining existing storm drainage system components

together with new facilities to convey 100-year, 24 hour run-off flows to

" Virginia Lake. The following 100-year runoff values were supplied by the

City:
- 575 cfs at Plumas and Glenda
- 230 cfs at Lakeside and Moana

These values were developed using the "Rational Method".

The project area has a mix of new and older developments, primarily multi-
residential units. The existing underground storm drainage system appeared to
have been built without master planning and without allowance for significant
off-site inflows. Kennedy/Jerks/Chilton's preliminary design study concluded
that the existing storm drainage system provided too little capacity to convey
the 100-year flows and that a new system needed to be constructed. However,
the costs developed for this new system proved to be substantial, between 2.5

and 3.0 million dollars.
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B.  DANT BOULEVARD SITE SELECTION

By amendment to the original agreement, the City requested that Kennedy/Jerks/
Chilton evaluate the tributary areas upstream of the project site for possible
reductions in the 100-year runoff amounts. The hydrology of the tributary
areas was re-analyzed using HEC-1 modeling. This was done to develop more
site specific runoff values and to provide hydrographs of the floods. Also,
potential storm water detention dam sites were investigated to attenuate the
runoff and reduce the peak flows to be carried through fhe project site to
Virginia Lake. A target value for the reduction of the peak flows was not

sel. Any significant amount of upstream attemuation of the peak flow would

\"reduce the size of the facilities on-site and thus reduce costs,

HEC-1 modeling was performed on both tributary areas to the Plumas/Moana pro-
Ject. The 100-year flow to the intersection of Lakeside and Moana was reduced
from the City supplied value of 230 cfs to 153 cfs. However, the HEC-1 model-
ed flow at Plumas and Glenda increased from 575 cfs to 972 cfs. This increase

can be explained by the steep terrain and the impermeable soils that overlay

most of the sub-basin.

Due to the significant reduction to flows from the Lakeside/Moana tributary
area, detention sites within that sub-basin were not explored. Detention dam
sites in the Plumas/Glenda sub-basin were initially thought important in re-
ducing the peak flows. With the sharp increase computed by the HEC-1 model-

ing, a viable detention site within the Plumas/Glenda sub-basin became impera~

tive.
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Kennedy/Jerks/Chilton reviewed three potential dam sites within the Plumas/
Glenda sub-basin area which runs to the southwest adjacent to and east of
Skyline Boulevard. These three sites are located at:

- McCarran Boulevard crossing

- Dant Boulevard (southern projected extension)

- Washoe County Golf Course

The Dant Boulevard site was deemed most suitable for several reasons. The
site is in a well defined channel with adequate storage potential for the
100-year runoff volumes. The storage reservoir would be relatively deep and

require less inundation area than the lower, flatter Washoe County Golf Course

»'-site. The Dant Boulevard site is lower in the watershed than McCarran and can

capture more of the tributary runoff. However, the predomi nate reason that

the Dant site was selected was due to the fact that the developers of the Man-

zanita Estates to the south were willing to share costs to construct this de-
tention dam as part of their subdivision improvements. The developers have

tentative plans to construct a roadway embarkment across the channel to serve
their subdivision to include a major storm water conveyance structure to pass

the 100-year flood flows.

The Dant Boulevard dam site Ties adjacent to the intersection of Pioneer Drive
and Dant Boulevard. It captures approximately 63 percent of the total land
area tributary to the Plumas/Moana project study area. There are no immediate
downstream dwellings, the channel widens and becomes less well-defined, how-
ever, several homes have been built and are most likely subject to flooding

during extreme rainfall events.
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C. DESIGN CRITERIA

On October 24, 1988, the City of Reno authorized Kennedy /Jerks/Chilton to be-
gin design of the Dant Boulevard Storm Water Detention Dam. The detention dam
was to be designed to meet the requirements of the State of Nevada regarding
dam safety and to function as a residential collector street. Furthermore,
the dam was to be designed to significantly attemuate the 100-year flood flows
from the 24 hour rainfall event while able to pass the project design flood
without damage to the dam. Kennedy/Jerks/Chilton was to design all the
1ﬁprovements including the roadway section, sanitary sewer, stofm drainage
facilities, public safety items such as guardrail, fences, etcetera and to

provide an Engineer's estimate of construction costs.

Through correspondence with the State of Nevada, the following preliminary de-
sign requirements were set:

0 Emergency spillway capacity for 1/2 Probable Maximum Flood (1/2
PMF).

0 1/2'PMF flows can be discharged over the top of the dam.

0 Low level outlet pipe to a minimum of 24 inches in diameter and
capable of draining reservoir within 24 hours. This assumes a
single rainfall event.

) Homogenous embankment with upstream erosion protection acceptable.

0 3 feet of storage above the 100-year flood pool elevation required.

o) This dam will be classified as high risk.

Preliminary plans indicated that floods exceeding the reservoir capacity would
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be routed over the top of the dam through a depressed section. This depressed
section would serve as the emergency spillway capable of discharging the 1/2
PMF. However, since the dam also serves as a residential collector street,
the City requested that an analysis be made of passing the 1/2 PMF flows under
the road through some type of box culvert spillway structure. The City does
not want to assume the risk of having the public attempt to drive across the
dam during periods of discharge over the top of the dame (computed overtopping
probability of 1 to 200 years with a depressed section set at elevation

4705.00 and 200 feet wide).

D.  FACILITY DESCRIPTION

1. Embankment

The Dant Boulevard Storm Water Detention Dam will be located just south of the
intersection of Pioneer Drive and Dant Boulevard. The dam centerline at the
flowline of the channel is located in Section 27, T19N R19E, MDM approximately
3293;69»feet from the corner of Secffons 27, 26, 34, 35 on a bearing of
NO2°-35'-48" E. The dam axis is along the same line as Dant Boulevard
extended to the south and is at a skew to the bearing of the drainage

channel. The general project location and plan of the dam are shown on

drawings C-1 and C-3 respectively.

The total length of the dam is approximately 550 feet with a maximum height

above the drainage channel of approximately 59 feet (as measured from the
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downstream toe to the maximum dam crest elevation). The dam section is shown

on Drawing C-4.

Harding Lawson Associates provided field and laboratory analysis of the pro-
posed dam site and embarkment materials. Their recommendations have been in-
corporated herein., The Geotechnical Investigation Report prepared by Harding

Lawson is attached in appendix I.

Generally, the section includes about 6 inches of foundation grubbing and
stripping. After grubbing and stripping of surface organics, the foundation
will be scarified to a depth of 12 inches (for a total of 18 inches below
original ground elevation) and compacted to 90% relative compaction. Areas
uncovered during this initial foundation work that are soft or otherwise
unsuitable will be excavated to competent material and backfilled with the dam
embankment borrow material. The natural stream channel crossing the dam foun-
dation will be closely watched during the early stages of the clearing and
grubbing operations. The natural channel may require special treatment to re-
move'pérvious, soft zones of stream detritus. Additionally, the left (north)
abutment is overlain with unengineered fi11 which must be removed to native
material. The depth of this fill is unknown, but appears to extend from top
of the abutment just south of Pioneer Drive to the toe of the slope at the
bottom. It is expected that most of this fill material will be suitable for
reuse in the.dam embankment. Detail 3 on Drawing C-6 shows the proposed
excavation and treatment of the unengineered fill area. All foundation
excavations and treatments should be carried out under the direct observation

of an engineer experienced in this type of work.
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The dam will have slopes of 3.0 horizontal to 1.0 vertical (3h:1v). The crest
will be 59 feet in width to include a 41 foot wide roadway section (back of
curbs) with a 4 foot side-walk on both sides and 5 feet of level area to the
top of the dam-face slope. The embankment will be constructed of material
available from a borrow source within 1/2 of a mile from the dam site to the
southwest and will be of a homogeneous design. Both faces of the dam will be
protected with a blarket of angular rock rip rap, 12 inches thick (measured
perpendicular to the face). The borfow source contains varying amount of fine
grained materia]. Because of this, material placed within 2 feet of the road-
way subgrade or any structure shai] be free of appreciable amounts of fine
grained material. Additionally, the roadway subgrade material within 2 feet

will have a minimum "R" value of 60.

The crest elevation varies from 4711.81 to 4710.00. At the maximum pool ele-
vation of 4706.94 (routed 1/2 PMF through the low level outlet works and emer-
gency spillway, shown rounded to 4707.00 on the plans), the dam has a free-
board of 3.06 feet assuming that both the low ievel OUtletﬁworks and the emer-
gency spillway function at full capacity. The emergency spiliway ubstream in-
let will be at elevation 4699.75 and the control section at elevation

4700.00. The inlet to the Tow level outlet works will be at elevation
4672.00. The control section in the outlet works intake will be at elevation

4667.00.

2. Outlet Works

The Tow Tevel outlet works will comsist of an inlet structure and a concrete
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pipe conduit. The conduit will discharge directly into the emergency spillway
stilling basin. The spillway terminates in a USBR Type 11 stilling basin,
constructed of reinforced concrete. The outlet works conduit will penetrate
the sidewall of the stilling basin structure and energy dissipation of the

outlet flows will be accomplished in this structure.

The inlet structure is sized to route the 100-year flood flows by maximizing
storage in the reservoir and discharging reduced flows dowmstream. Using SCS
methodo]ogy, the computed 100-~year, 24 hour rainfall event will produce a peak
flow in the channel at the dam site of approximately 742 cfs. The routing of
this storm through the reservoir reduces the peak outflow to approximately 98
cfs. The inlet will be submerged during almost all rainfall events, the upper
sill is set at elevation 4672.00. This is 2 feet above natural ground. A
1'-9-1/8" diameter regulating orifice is located within the structure, below
the sill at elevation 4667.00. The bottom of the inlet is set at elevation
4662.00. The Tow level outlet conduit penetrates the box and its invert
elevation is also at 4662.00. A sealed manhole access will be provided to the
inlet structure, which will enable access to the conduit for inspection and

maintenance.

Above the sill is enclosed by a 4 foot by 5 foot by 5 foot high trash rack
open on all four sides and on the top. The total open area of the trash racks
equals approximately 92 square feet, which is over 50 times the area of the
control orifice of 1.77 square feet. This opening area allows the velocities
through the trash racks to less than 2 feet per second assuming that the racks
are totally open. The trash rack is constructed of an angle iron frame with

1-1/2" steel pipe racks that is attached to the inlet structures' embedded
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anchor bolts. Also, a 12 foot long by 5 foot high by 3/8 inch thick steel

anti-vortex plate is attached to the trash rack above the sill opening.

The outlet works conduit will be built using 36 inch diameter RCP pipe, Class
V with "C" walls. The pipe will be single gasketed, bell and spigot, all con-
crete with integrally cast bells. The outlet pipe will be bedded in select
materials, with the following requirements:

Well graded

1" sieve 100% passing

No. 200 sieve 15% to 40% passing
Liquid Limit Less than 40

Plasticity Index Less than 10
Compaction 95% Relative Compaction

Cutoff collars will be constructed at 40 foot intervals along the conduit
length. The collars will be constructed so that at least 12 inches of the
collar is poured into the trench sidewalls and bottom agairsf undisturbed
ground. Expansion joint material will be imstalled between the bipe and the

collars to allow movement without point Toading the pipe.

The 36 inch diameter was chosen for this conduit so that exit velocities could
be Towered and so that flow would be less than full. Therefore, due to the
basically open ehannel flow within the pipe, no considerations were given to
providing air to the inlet to maximize flows and to reduce cavitation poten-

tials. The low level outlet works is designed to discharge 98 cfs at the
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100-year pool elevation of 4698.00 and 111.5 cfs at the 1/2 PMF pool elevation
of 4707.00.

3.  Emergency Spillway

The emergency spillway consist of the following components:

- Inlet, flat slopes, sloping upward at 1% from the inlet to the box

culvert and 0.5% sloping downstream to beginning of the chute.

- Chute, steeply sloping 33.3%

- Stilling basin, flat slope 0.1%

- Discharge Channel, flat slope 0.1%
‘The spillway will be a reinforced concrete structure from the inlet through
the stilling basin. The discharge channel will be 11 ned with heavy rip rap to

its confluence with the natural channel downstream.

The inlet will be 24 feet wide narrowing to 23 feét 4 inches through a dowle
box culvert that runs under the roadway. The spillway then again transitions
to 24 feet and remains this width through the sti]]ing'basin. Wall heights
vary from 4 feet to 8 feet high through the inlet; from 8 feet to 4 feet along
the upper portion of the chute and from 4 feet to 15 feet in the lower portion
of the chute. The stilling basin walls will be 15 feet in height. The double
box culvert will span 11 feet 8 inches and rise 8 feet high. The floor slabs
of the open channel portions of the spillway are 1 feet thick through the in-
let and most of the chute. The Tower portion of the chute and all of the

stilling basin will have floor slabs 2 feet thick.
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The spillway is sized to accommodate routed flood flows of the 1/2 PMF without
overtopping the dam. The inlet was analyzed as a broadcrested weir with a
coefficient “C" of 3.1. At the peak inflow of 2053 cfs (1/2 PMF peak), the
routed reservoir pool will reach elevation 4706.94. This equates t the Tow
Tevel outlet works discharging 111.5 cfs and the emergency spillway discharg-

ing 1326.5 cfs at their peaks.

The spillway was hydraulically analyzed assuming that its maximum discharge
would be 1400 cfs. The discharge (combined spillway and outlet works) out of
the reservoir during the 1/2 PMF must be 1438 c¢fs to maintain the desired
(maximum) elevation of the pool. The spillway fliow of 1400 cfs allows for
clogging of the outlet works intake while only raising the pool 0.27 feet
above the unclogged situation. A1l of the spillway dimensions were based on
this maximum flow of 1400 cfs, including the floor width and wall heights.

The first 110 feet of the spillway (inlet) will be constructed on a flat
grade; therefore slows will be subcritical through this reach. Using the weir

formula:

A=CxWxHLDS with C = 3.1
W= 23.33"
Q = 1400

The depth of water equals 7.21 feet. This set the height of 8 feet in the box
culvert and walls of the open channel through the inlet section. The dis-
charge will transition from subcritical to supercritical at the change in
slope from the inlet to the chute. The depth of flow in the chute section

with the floor width at 24 feet and the bottom slope at 33% will be 1.02

11 7041.04




feet. The velocity will be 57.2 feet per second (fps). Due to relatively
short length of the chute and the magnitude of the hydraulic jump in the
stilling basin, width transitions in the chute were not attempted. The side-
walls of the chute section are set at 4 feet high. This allows for unusual
wave patterns that may develop during extremely high flows such as standing

waves.,

The stilling basin was designed in accordance with USBR criteria and is of the

"type 11" variety (See Design of Small Dams), The stilling basin is 60 feet

Tong, 24 feet wide with 15 foot high walls. The floor of the basin will be
constructed with a flat slope. The computed hydraulic jump height is 14.03
feet. Additional wall freeboard was not included because of the return fre-
quency associated with the maximum jump depth and due to the downstream loca-
tion of the stilling basin. The basin will be constructed dowrstream of the
toe of the dam and water leaving the stilling basin during high flows should

not undermine the dam embankment.

The spillway discharge channel will be completely lined with heavy rock rip
rap to a depth of 18 inches. The channel width transitions from 24 feet to 10
feet, turns through a 48 degree curve and will be approximately 80 feet long.
The channel will be excavated nearly flat, with a slope of approximaﬁe]y 0.1%
and have side slopes of 2 horizntal to 1 vertical (2h:1v). The width tramsi-
tion and channel slope allows for a normal depth of flow at 1400 cfs to ap-
proximately 10.6 feet. This downstream depth is necessary to allow the
hydraulic jump to form and to allow the stilling basin to function

efficiently. A depth that exactly matches the conugate dpeth of the jump is
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desirable, however practicality led to the acceptance of the somewhat lower

depth of flow through the discharge channel.

It should be expected that some damage will occur to the spillway structure
during the highest flows. The velocity of the water down the chute will pos-
sibly cause some form of cavitation erosion at irregularities in the concrete
floor and walls. The turbulence of the hydraulic jump may also create some
cavitation damage. Water jumping out of the stilling basin may cause-Tocaliz-
ed erosion of the backfill material adjacent to the structure. The discharge
channel will potentially have the greatest chance for damage under moderate to
high flows. Rip rap is not resistant to high fiow velocities. High veloc-
ities can be expected as the flow leaves the end of the rip rapped channel and

spread out into the natural drainage channel.

4. Roadway and Other Miscellaneous Improvements

~ Kennedy/Jenks/Chilton utilized the City of Reno's standard roadway section for

setting the width of the road right-of-way and thus the crest width of the
dam. Dant Boulevard will be considered a residential collector street and the
50 foot right-of-way was used. Due to the 3h:1ly upstream and downstream
slopes, standard double corrugated quardrail is recommended to be instalied on
both sides of the road. Also, to provide adequate room to irmstall the
guardrail behind the sidewalks, the crest width was increased 5.0 feet on each

side. The total crest width of the dam is set at 59.0 feet,

The roadway structural section utilizes the City's minimum standard of 4

13 7041.04




inches of asphaltic concrete on 6 inches of engineered base material. As
stated in Section 4.1, the 2 feet below the roadway subgrade will be comprised
0 material having an "R" value of at least 60. The roadbed grade on the dam

will slope downward towards Pioneer Drive at a grade of 0.4%.

A 8-inch sanitary sewer line was included in this design to allow for sewage
flows from the proposed subdivision to the southwest. The sewer 1ine will

connect into an existing sanitary sewer manhole located in the intersection of

- Pioneer Drive and Dant Boulevard. The 8-inch line will pass under the emer-

gency spillway structure to provide adequate hydraulic grades, ideal depths
and capacity. It is recommended that the sanitary sewer 1ine be encased in
concrete under the spillway structure. This would prevent breakage or other
damage to the sanitary sewer due to differential settlement of the embarkment
or spiliway. Additionally, the trench for the sanitary sewer should not be
excavated until at least three feet of embarkment material has been placed

over the proposed invert elevation of the pipe.

Storm water runoff from the Dant Boulevard roadway section on the dam will be
handled via the gutters. A catch basin will be installed on the southwest
curb return of Dant at Pioneer. This will capture flows along the west side
of dam roadway as well as the flows coming down the south side of Pioneer
Drive. These flows will be discharged to the upstream side of the dam. Flows
running along the east side of Dant on the dam will be taken to Pioneer Drive
in the gutter and turned down the south side of Pioneer towards the east.

Storm drainage coming from the south on Dant Boulevard eXtended should be di-
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verted prior to coming onto the dam. This unknown runoff quantity was not

taken into account in the local storm drainage facilities.

Other utilities such as gas, electrical, water and street Tighting were not
included in this project due to unknown requirements and conditions. However,
Kennedy/Jerks/Chilton recommends that high pressure mains such water and gas
be excluded from the dam embarkment. A leak in these Tines, especially a
water line, could severely damage the embankment and possibly the spillway
structure and sanitary sewer main. Underground telephone and electricity

should not pose any problems to the dam and could easily be imstalled; with

. exception of adjacent to the spillway structure. It may be necessary for

those lines to be installed below the spillway box culvert.
E.  HYDROLOGY
1. General

Kennedy/derks/Chilton was directed by the City of Reno to perform HEC-1 compu-
ter modeling of the tributary area above the Plumas/Moana study area described
in Section 1 above. This hydrology study was to determine SCS runoff values
for the sub-basins and to allow for the development of flood hydrographs for
routing purposes. The overall hydrology study is summarized in the report
titled "Plumas/Moana Storm Drain Project, Draft Preliminary Hydrologic Analy-

sis" which as prepared for the City of Reno by Kennedy/Jerks/Chilton in

September 1988 (see attached copy, Appendix III). From that study, the Tocal
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hydrology pertinent to the Dant Boulevard Detention Dam was further refined

for use in the design of the dam and appurtenant structures.

2. Drainage Area

The drainage area tributary to the Dant Boulevard detention dam site was sub-
divided into four sub-basins as follows:
No.1 0.35 sq. mi. Highest, western most area, due south of the Mount
Rose Electrical Substation.
No.2 0.20 sq. mi. Parallel to No. 1 on its east side.
No.3 0.26 sq. mi. Located on the drainage mainstem, above McCarran
Boulevard.

No.4 0.40 sq. mi. Mainstem area between McCarran and Dant Boulevards.

A map of the sub-basins is shown as Figure 2 and overall watershed boundary is

delineated on Sheet C-1.

The Manning coefficient "n" of 0.20 for overland flow runoff was assigned for
brush conditions in the sub-basins except near Dant Boulevard. A slightly
larger value of 0.24 was used to represent the impervious and lawn areas in

that reach. Land slopes were found to be 15% to 20% in the upper areas, but

only approximately 2% in the reach adjacent to the Dant Boulevard Dam site.

3. Storm Recurrence Interval

For purposes of designing the low level outlet works, a 100-year, 24-hour
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storm was used. The precipitation from this event is 2.7 inches, distributed

by a standard SCS 24-hour Type II distribution.

For the spillway evaluation, the State Engineer's office directed the use of a
1/2 Probable Maximum Flood (correspondence dated September 2, 1988, See
Appendix II). In a follow-up conversation, this criterion was further defined
to mean the rainfall event which results in a peak flow equal to one-half of
the PMF peak (telecon on September 28, 1988). The 6-hour Probable Maximum
Precipitation (PMP) was estimated to be 10 inches based on éveraging published
values from NOAA and the California Department of Water Resources. The
resulting PMF peak was computed to be 4,060 cfs; the rainfall which produces

1/2 of this peak is 5.8 inches in 6 hours.

4, Runoff Calculation Method

Watershed runoff was calculated using the HEC-1 computer model, utilizing
a kinematic wave representation f runoff from a single storm event. Two key
results are:

0 100-year, 24-hour storm of 2.7 inches results in a peak flow of 742

cfs.

0 1/2 PMF, 6-hour storm of 5.8 inches causes a peak flow of 2,053 cfs.
Flood routing through the reservoir was accomplished by a modified Puls method
under the HEC-1 model. Results include:

0 100-year reservoir pool peaks at elevation 4697.98 with 98 cfs of

outflow,
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0 1/2 PMF reservoir pool peaks at elevation 4706.94 with 1438 cfs of
combined outflow from the spillway and Tow level outlet works.
During flood events, discharge occurs through the Tow Tevel outlet works
continuously. The only active discharge of flow during the 100-year event is

through the low Tevel outlet works; during the 1/2 PMF, the emergency spillway

passes additiona] flows.
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Note:

SPECIFICATIONS

The "Standard Specifications for Public Works Comstruction", 1978
govern the construction of this project unless modified by the
technical specifications contained herein.
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SECTION 02201
EARTHWORK

PART 1 - GENERAL
1.01 DESCRIPTION

A. General: The Contractor shall perform all excavation, shoring,
dewatering, backfilling, compaction and grading necessary or re-
quired for the construction of the work as covered by these
Specifications and indicated on the Drawings. The excavation
shall include, without classification, the removal and disposal
of all materials of whatever nature encountered, including water
and all other obstructions, that would interfere with the proper
construction and completion of the required work.

B. Site Access: Access to the site will be over public and private
roads. The Contractor shall exercise care in the use of such
roads and shall repair at his own expense any damage thereto
caused by his operations. Such repair shall be to the satisfac-
tion of the owner or agency having jurisdiction over the road.
The Contractor shall take whatever means are necessary to pre-
vent tracking of mud onto existing roads.

C. Barriers: Barriers shall be placed at each end of all excava-
tions and at such places along excavations as may be necessary
to warn all pedestrian and vehicular traffic of such excava-
tions. Lights shall also be placed along excavations from
sunset each day to sunrise of the next day until such excavation
is entirely restored.

D. Demolition of Pavement: Where trenching or excavation occurs in
paved areas, the pavement shall be sawcut ahead of the trenching
or excavation operation. The extent of paving removed shall be
limited to the minimum necessary for the excavation.

E. Dust Control: Take proper and efficient steps to control dust.

F. Storage of Materials: Neatly place excavated materials suitable
for backfill far enough from the excavation to prevent stability
problems. Keep the materials shaped so as to cause the least
possible interference with operations and drainage.

1.02  QUALITY ASSURANCE

A. Source Quality Control: Contractor shall test import materials
proposed for use to demonstrate that the materials conform to
the specified requirements. Tests shall be performed by an in-
dependent testing laboratory.

RDDO2 02201 - 1 877041.04




1.03

1.04

1.05

RDDO2

Field Quality Control:

1. The Engineer will:
a. Review and test materials proposed for use.
b. Inspect foundations, site grading and borrow operations.
¢. lInspect placement and compaction of fill.

2. Contractor shall be responsible for costs of testing and ad-
ditional inspection and re-testing resulting from non-
compliance.

esting Methods:

. Laboratory Compaction: ASTM D1557, Method A or C.
In-place Density: ASTM D1556 or ASTM D2922.
Particle Size Analysis of Soils: ASTM D422,

. Plastic Limit and Plasticity Index: ASTM D424.

. Soil Classification: ASTM D2487.

. In-place Moisture Content: ASTM D3017.

T
1
2
3
4
5
6

SUBMITTALS

Test Results: The Contractor shall furnish necessary facilities
for sampling and testing of all materials and workmanship.
Submit test results for import materials. A1l material
furnished and all work performed shall be subject to rigid
inspection, and no material shall be delivered to the site until
it has been favorably reviewed by the Engineer, or used in the
construction work until it has been inspected in the field by
the Engineer.

EXPLOSIVES

The use of explosives will not be permitted on this project, un-
less specifically authorized, in writing, by the Engineer.

SUBSURFACE INVESTIGATIONS

Geotechnical investigations for design purposes for this project
were made for the City of Reno by Harding Lawson & Associates in
a report dated October 27, 1988,

This report is available for examination from the City Engineer
at 450 Sinclair St., Reno, NV 89501. While the records of data
obtained may be considered by the Contractor to be correct, any
conclusions or recommendations made in the reports are for
information to the Design Engineer and are not a part of the
Contract Documents. Copies of the test pit Togs are shown on
the Drawings.
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PART 2 - PRODUCTS

2.01
A.

PART 3
3.01

RDDO5

MATERIALS

Select Backfill;

1. Well Graded - Outlet works pipe and spiliway above elevation
4700': well graded soil with liquid 1imit no greater than 40
percent and a plasticity index no greater than 10 percent. free
from clods or rocks larger than 1 inch in greatest dimensions,

between 15 and 40 percent passing the No. 200 sieve, and free
from organic material.

2. Free Draining - Outlet works inlet structure and spillway
below elevation 4700': Drain backfill.

Percentage by Weight

Sieve Size Passing Sieve
2 Inch 100

1-1/2 Inch 90-100

1Inch.

3/4 Inch 50-80

3/8 pch

No. 4 20-40

No. 16 10-24

No. 100 0-4

No. 200 0-2

Native Backfill and Dam Embankment Material: Native soil pre-
pared as necessary to be free from clods or rocks larger than 8
inches in greatest dimension, and free from organic material,

Water: The water used shall be reasonably free of objectionable
quantities of silt, oil, organic matter, alkali, salts and other
impurities. Water quality must be acceptable to the Engineer,

Aggregate Base: Type 2, Class B, Standard Specifications
201.01.03.

- EXECUTION

CONTROL OF WATER

A1l excavations shall be kept free from water and all construc-
tion shall be in the dry.

1. It should be presumed that the presence of groundwater will
require dewatering operations. The Contractor shall fur-
nish, install, maintain, and operate all necessary pumping

02201 - 3 877041.04
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~and other equipment for dewatering all excavations. The
Contractor shall at all times have on the project sufficient
pumping equipment for immediate use, including standby pumps
for use in case other pumps become inoperable.

2, Provide a sufficient number of pumps so as to hold the
groundwater level at an elevation of not less than one foot
below the lowest elevation of the pipe or other material to
be placed.

3. Dispose of water in such a manner as to cause no injury or
nuisance to public or private property, or be a menace to
the public health.

4. The dewatering operation shall be continuous, so that the
excavated areas shall be kept free from water during con-
struction, while concrete is setting and achieves full
strength, and until backfill has been placed to a sufficient
height to anchor the work against possible flotation.

5. Continue dewatering during backfilling operations such that
the groundwater is at least one foot below the level of the
compaction effort at all times. No compaction of saturated
materials will be allowed.

6. Dewatering devices must be adequately filtered to prevent
the removal of fines from the soil.

7. The Contractor shall be responsible for any damage to the
foundations or any other parts of existing structures or of
the new work caused by failure of any part of the Contrac-
tor's protective works. After temporary protective works
are no longer needed for dewatering purposes, they shall be
removed by the Contractor,

8. Prevent disposal of sediments from the soils to adjacent
Tands or waterways by employing whatever methods are neces-
sary, including settling basins.

The Contractor shall be responsible for furnishing temporary
drainage facilities to convey and dispose of surface water fal-
ling on or passing over the site,

EXISTING UTILITIES

General: The known existing utilities and pipelines are shown
on the Drawings in their approximate location. The Contractor
shall exercise care in avoiding damage to all utilities as he
will be held responsible for their repair if damaged. There is
no guarantee that all utilities or obstructions are shown, or
that locations indicated are accurate. Utilities are piping,
manholes, overhead power lines and the like, located at the
project site and adjoining said site.

Interferences: 1If interferences occur at Tocations other than

shown on the Drawings, the Contractor shall notify the Engineer,
and a method for correcting said interferences shall be supplied
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by the Engineer. Payment for interferences that are not shown
on the plans, nor which may be inferred from surface indica-
tions, shall be in accordance with the provisions of the Gener-
al Conditions.

Any necessary relocations of utilities, whether shown on the
Drawings or not, shall be coordinated with the affected
utility. The Contractor shall perform the relocation only if
instructed to do so in writing from the utility and the Engi-
neer,

Shutdowns: Planned utility service shutdowns shall be accomp-
Tished during period of minimum use. In some cases this may re-
quire night or weekend work, at no additional cost to the

City. Program work so that service will be restored in the

minimum possible time, and shall cooperate with the utility com-

panies in reducing shutdowns of utility systems to a minimum.

1. Disconnections: No utility shall be disconnected without
prior written approval from the utility owner. When it is
necessary to disconnect a utility, the Contractor shall give
the utility owner not less than 72 hours notice when re-
questing written approval. The Contractor shall program his
work so that service will be restored in the minimum pos-
sible time.

Overhead Facilities: There are existing overhead electric and
telephone transmission Tines at the site. Extreme caution shall
be used when working in the vicinity of cverhead utilities so as
to prevent injury to workmen or damage to the utilities.

SITE GRADING

Stripping: Areas upon which embarkment or structures are to be
placed shall be cleared, grubbed, and stripped to remove brush,
roots, organic soils, and any existing improvements. Stripping
depth shall be 6 inches. The artificial fill soils overlying
the left abutment shall be removed to native, natural dense
soils. The artificial fill may be re-used in the dam emba nkment
with the approval of the engineer.

Scarifying: Scarify to a minimum 12-1nch depth (18 inches below
original ground levels) all areas where fills are required.
Moisture condition the scarified surface to within two percent
of optimum water content, and compact to minimum 90 percent of
the maximum dry density as determined by ASTM D1557-78. If the
scarification turns up a significant amount of boulders, the
subgrade can be prepared by proof-relling to a non-yielding sur-
face. Proof-roll by passing over alil required areas with a
loaded scraper, front-end loader with loaded bucket, or other
heavy rubber tired vehicle with high tire pressure, in the
presence of the Engineer.

02201 - 5 877041.04
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Filis:

1. Do not place any fill until the Engineer has inspected,
tested to his satisfaction, and favorably reviewed the pre-
pared subgrade.

2. Construct fills as shown on the Drawings. true to 1ine,
grade and cross-section. Construct with dam embarkrment
material fill. Place material in approximately 8-inch thick
horizontal layers measured before compaction, and carried
across the entire width to the required slopes. Remove all
rocks larger than 8 inches and push them to the sides of the
embarkment. Compact all fills to a maximum dry density of
at least 90% as determined by ASTM D1557-78 unless otherwise
specified. Properly moisture condition before compaction to
plus 4% or mirus 2% of optimum.

3. MWhere fills are to be made and compacted on sloping ground
surfaces, steeper than 5:1, such slopes shall be benched a

- minimum of 5 feet horizontally as the work is brought up.
Recompact material thus removed by benching along with the
new embarkment material,

4. Clay materials used in native backfill shall not be closer
than 2 feet from any structure, structure backfill, or road
base material.

EXCAVATION FOR STRUCTURES

A1l excavation for structures shall be done to the dimensions
and levels indicated on the Drawings or specified herein. Exca-
vate to such width outside the lines of the structure to be con-
structed as may be required for proper working methods, the
erection of forms and the protection of the work.

Take care to preserve the foundation surfaces shown on the Draw-
ings in an undisturbed condition. If the Contractor overexca-
vates or disturbs the foundation surfaces shown on the Drawi ngs
or specified herein, without written authorization of the Engi-
neer, he shall replace such foundations with concrete fill or
other material approved by the Engineer in a manner which will
show by test an equal bearing value with the undisturbed founda-
tion material. No additional payment will be made for the added
quantity of concrete fill or other material used because of
overexcavation.

Inspection of Excavation: Notify the Engineer when excavation
for the structure is complete. No forms, reinforcing steel,
concrete, or precast structure shall be placed until the excava-
tion has been inspected by the Engi neer.

If the Contractor wishes to stockpile excavated material, he
shall provide adequate facilities for drainage of water from the
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material and adequate facilities for handling of storm drainage
from the area.

Where unsatisfactory material is encountered below the grades
shown, for structural excavations, it shall be removed and re-
placed and compacted with aggregate base as directed by the
Engineer. Payment for removal and replacement of such unsatis-
factory material directed by the Engineer shall be made in ac-
cordance with the provisions of the General Conditions.

SUPPORT OF EXCAVATIONS

Adequately support excavation for trenches and structures to
meet all applicable requirements in the current rules, orders
and regulations. Excavation shall be adequately shored, braced
and sheeted so that the earth will not slide or settle and so
that all existing structures and all new pipe and structures
will be fully protected from damage.

Take all necessary measures to protect excavations and adjacent

improvements from running, caving, boiling, settling, or sliding
soil resulting from the high groundwater table and the nature of
the soil excavated.

The support for excavation shall remain in place until the pipe-
line or structure has been completed. During the backfilling of
the pipeline or structure, the shoring, sheeting and bracing
shall be carefully removed so that there shall be no voids
created and no caving, lateral movement or flowing of the sub-
soils.

STRUCTURAL BACKFILL

Structural Subgrade: Place a layer of aggregate base, compacted
to at least 95 percent relative compaction under structures to
the lines, grades and minimum thicknesses shown on the

Drawings. Unless shown specifically otherwise in the Drawings,
do not use aggregate base as backfill above the elevation of the
highest base slab of the structure.

Backfill Adjacent to Structures:

1. Backfill shall be Select Backfill compacted to at least
95 percent relative compaction.

2. Do not place backfill against structures until the concrete
has been patched and cured.

3. Do not place backfill against structures until at Teast 28
days after the concrete was placed, or until the concrete
has achieved a strength of at least 2,500 psi, whichever is
earlier. Concrete strength shall be demonstrated by field
cured cylinders tested at the Contractor's cost, prepared
and tested in accordance with ASTM C31 and ASTM C39.
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4. Place backfill in uniform, level Tayers, not exceeding 8 in-
- ches thick measured before compaction. Bring backfill up
uniformly on all sides of the structure, and on both sides
of buried walls.

COMPACTION

Add water to the backfill material or dry the material as neces-
sary to obtain a moisture content within two percent of opti-
mum. Employ such means as may be necessary to secure a uniform

moisture content throughout the material of each layer being
compacted.

After the material has been moisture conditioned, compact it
with compaction equipment appropriate for the use to achieve
specified compaction.

If the backfill material becomes saturated from rains or any
other source because it was not compacted to the specified den-
sity or was not backfilled and compacted to surface grade,
through negligence or otherwise, remove the faulty material and
replace it with suitable material compacted to the specified
density. No additional payment will be made for doing such work
or removal and replacement.

Compaction of embedment and backfill materials by flooding,
ponding or jetting will not be permitted.

When densities of compacted materials do not meet the require-
ments, remove and/or recompact the material until the require-
ments are met. The Contractor will bear the cost of retesting
all failing tests, including the initial retest.

DISPOSAL OF EXCAVATED MATERIAL

Dispose bf unsuitable material or excavated material in excess
of that needed for backfill or fill offsite.

END OF SECTION
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SECTION 03300
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

- 1.01
A.

. 1.02

1.03

A.

1.04

— RDDO5

DESCRIPTION

Requirements specified in Division 1 form a part of this Sec-
tion. Provide cast-in-place concrete work, complete as indi-
cated, specified and required.

Work Included in This Section. Principal items are:

1. A1l cast-in-place concrete including spillway. intake
structure, and box culverts.

2. Concrete shoring, formwork, patching, grouting, sealants and
crack repair. , '

3. Concrete curing.

REQUIREMENTS OF REGULATORY AGENCY

General: Unless specifically noted otherwise in this Section,
all work on concrete shall conform to the Uniform Building Code,
latest edition.

REFERENCE STANDARDS

General: Where materials and methods are indicated in this Sec-
tion, or on the Drawings, as being in conformance with a stan-
dard specification, it shall in all cases refer to the latest
edition of that specification and shall include all interim re-
visions. Listing of a standard specification without further
reference indicates that the particular material or method shall
conform with such listed specifications.

SOURCE QUALITY CONTROL

General: All tests specified herein shall be performed at the

Contractor's expense (except as noted), by an independent com-

mercial testing laboratory favorably reviewed by the Engineer.

1. Sampling: Provide safe access to materials for sampling.

2. Submittals: Submit samples of aggregates to testing labora-
tory 45 days prior to initial concrete placement.

3. Tests Not Required: The following tests for aggregate
tested in accordance with ASTM C33 are not required:

ASTM C29
ASTM C78
ASTM C123
ASTM C235
ASTM C666

03300 - 1 877041.04
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Material Tests:

1.
2.

Cement: Submit certified mill reports or testing Taboratory
report showing conformance with ASTM C150.

Fine Aggregate: The testing laboratory shall perform the
stardard test on each fine aggregate proposed for use.

a. Fine Aggregate Test Methods:

Test ASTM Method Requirement
Aggregates €33 Conform

Organic impurities in sands C40 Not darker than
for concrete reference standard
Effect of organic impurities c87 Not less than 95%
in fine aggregate on strength

of mortar

Sand equivalent D2419 75 mi mimum

b. Organic Impurities: Fine aggregates developing a color
darker than the reference standard color solution may be
acceptable if it is determined by the Engineer from mor-
tar strength tests paid for by the Contractor that a
darker color is acceptable.

¢. Sand Equivalent: If the results of a single "Sand
Equivalent" test falls below 75, but not below 70, two
additional samples representative of material entering
the work shall be taken immediately for testing. The
average of the three test results shall be a mi nimum of
75.  The minimum acceptable result for any single test
shall be 70.

Coarse Aggregate: The testing laboratory shall perform the

standard test on each coarse aggregate proposed for use.

a. Coarse Aggregate Test Methods: , '

Test ASTM Method Requirement
Aggregates €33 Conform

Resistance to abrasion of small €131 Not more than 45%
size coarse aggregate by use of
the Los Angeles machine

Clay lumps and friable €142 Not more than 5%
particles
Soundness (88 Not more than 10%

by either method

b. Inferior Material: Aggregate containing more than 10%
of inferior materials, flat or elongated particles,
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cracked or laminated rock, or rock which can readily be
broken after immersion in water for one hour, will be
rejected. When shaken or washed in water, the volume of
silt settling in one hour shall not exceed three percent
of the volume of the sample.

Concrete as Placed:

1. The following listed tests of concrete as placed will be
performed by the Engineer. The laboratory shall file re-
sults of the tests, reporting conformance or nonco nformance
to these Specifications.

a.

Concrete Strength: During the progress of the work and
for each different mix of concrete, a set of three stan-
dard 6" x 12" concrete cylinders shall be cast and tes-
ted for each 100 cubic yards or fraction thereof poured
during each and every day concrete is poured. Sampling
of the concrete for the purpose of casting test cylin-
ders shall be in conformance with ASTM C172. One cylin-
der shall be tested at an age of 7 days, a second at an
age of 28 days, and the third cylinder of the set shall
be held as a spare. Making and curing of the cylinders
shall be in accordance with ASTM C31. Testing of cylin-
ders shall conform to ASTM €39. Costs will be paid by
the City.

1) Casting of test cylinders will be performed by the
Engineer's representative, subject to review by the
Engi neer.

2) The Contractor shall arrange and pay for tramsporta-
tion of test cylinders from job site to the labora-
tory. He shall cooperate to the fullest extent in
casting and storing the cylinders at the project.

An acceptable method of storage shall be in tightly
constructed, firmly braced wooden boxes, located so
as not to be subjected to vibrations. The box shall
be constructed or equipped so as to keep the temper-
ature immediately adjacent to the specimens between
60° and 80° F and to prevent loss of moisture.

Other methods may be used, subject to favorable re-
view by the Engi neer.

Slump: For every 50 cubic yards of concrete placed, a

slump test will be made in accordance with ASTM C143.

The slump shall not exceed 4" at point of delivery.

Non-conformance to these limits subjects the concrete to

possible rejection. The Engineer or his representative

shall be the sole judge with respect to rejection. A

slump test will be made on each sample of concrete taken

for test cylinders. Slump tests will be taken by Engi-
neer's representative.

Additional Tests: 1In all cases that the test results of

concrete cylinders or concrete materials submitted for

use fail to meet the appropriate requirements specified,
the Contractor shall provide and pay for additional
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tests on new specimens except as specifically excluded
below, If, in the opinion of the Engineer, results of
tests on concrete cylinders indicate the possibility of
sub-standard concrete in the structure, he may require
cored samples taken from the concrete. The coring and
testing shall conform to ASTM C42. A1l costs for these
additional tests shall be paid by the Contractor if the
tests indicate defective concrete; otherwise the Owner
will pay the costs. If, in the opinion of the Engi neer,
the results of the core tests indicate that concrete has
been placed which does not meet this specification, the
defective concrete shall be removed and replaced, at the
Contractor's expense.

ADVANCE DESIGN OF CONCRETE MIXES -

General:

1. The Contractor, at his own expense, shall employ an indepen-
dent commercial testing laboratory favorably reviewed by the
Engineer to design all concrete mixes. The mixes shall be
designed and trial batched far enough ahead of concrete
pours to allow completion of trial batch test cylinders; and
to submit the test results and the mix design to the Engi-
neer for review,

2. The Contractor is solely responsible for selection of labor-
atory, submittal of materials to laboratory in time for all
tests, and overall timing of all aspects of testing program,
including submittals.

3. The mix shall be so designed that the 28 day strength of any
test cylinder shall not be less than 3500 psi. The minimum
amount of cement per cubic yard of concrete shall be 517
pounds.

4. Concrete shall consist of a mixture of portland cement,
natural pozzolan, fine aggregate, coarse aggregate, water,
air entraining agent and a water reducing agent. The amount
of pozzolan shall be 15 percent by weight of the cement.

The air entraining agent shall produce a total five percent
entrained air in the mix, plus or mims one percent.

5. Cement, pozzolan, aggregates and water shall be proportioned
by weight.

6. No chlorides shall be used in any concrete mix.

7. In proportioning aggregates and water, compensation shall be
made for the weight of moisture in the aggregates (which
shall be determined periodically). :

MATERIAL STORAGE

Cement and Pozzolan: Should any cerent and/or pozzolan be
stored on the project site, immediately upon receipt of the
shipment, it shall be stored in a dry, weathertight, properly
ventilated structure, with adequate provisions for prevention of
moisture absorption and overheating of the cement.
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Aggregates: Should any aggregates be stored on the project
site, they shall be stored in piles which afford good drainage
and which are so protected so as to prevent the inclusion of
foreign material. The various sizes or gradations of aggregates
shall be stockpiled separately.

Lumber: A1l Tumber, including plywood for forms, shall be
stored so as to prevent direct contact with the ground. The
stored lumber shall be protected from the elements by a suitable
covering, such as polyethylene film or waterproof building
paper, suitably held in place.

SUBMITTAL OF SHOP DRAWINGS, SAMPLES AND DESCRIPTIVE DETAILS

General: The Contractor shall submit to the Engineer for review
the following, even though items proposed to be furnished con-
form to the exact description stated in this Secticn, or as
shown on the Drawings.

1. A notarized statement that the cement conforms to ASTM
C150. If such a statement is not possible, the cement shall
be tested as noted subsequently in this Specification under
"Material Tests."

2. A notarized statement that the pozzolan for project has been
tested just prior to shipping, and conforms to ASTM C618,
Type N.

3. Mamufacturer's descriptive details or samples of the follow-
ing, when item is specified in this Section:

a. Admixtures.

b. Joint materials, including sealants and waterstops.

c. Curing materials and curing program.

d. Non-shrink non-metallic grout.

e. Epoxy compounds or grouts, including epoxy adhesive com-
pound.

f. Form ties.

g. Form coatings.

h. Forms, if fabricated off comstruction site.

4. Construction joint Tayout.

5. Program and method of concrete placement.

6. Results of tests for conformance to ASTM €330 if the use of
rhyolite aggregates is requested.

(NOT USED)
READY-MIX CONCRETE

Should the Contractor elect to use ready-mix concrete for the
project, the concrete shall be supplied by a ready-mix plant
which is certified by the National Ready-Mix Concrete Associa-
tion. The Contractor shall submit verification of this certifi-
cation to the Engineer.

If the concrete supplier is not certified by the National Ready-
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Mix Concrete Association, he may qualify for supplying concrete
by conforming to the following requirements:

1.

Ready-mixed concrete may be produced by stationary mixers or
truck mixers. Agitation of the concrete subsequent to mix-
ing may be done by truck mixers or truck agitators. Each
mixer and agitator shall have attached thereto in a promi -
nent place, a metal plate or plates on which is plainly
marked, for the various uses for which the equipment is de-
signed, the capacity of the drum or container in terms of
the volume of mixed concrete and the speed of rotation of
the mixing drum or blades. Stationary mixers shall be
equipped with an acceptable timing device that will not per-
mit the batch to be discharged until the specified mixing
time has elapsed. Truck mixers or agitators transporting
central-mixed, shrirk-mixed, or transit-mixed concrete shall
be equipped with a non-resettable counter for recording the
number of revolutions of the drum, blades or paddles. .

The mixer, when loaded to capacity, shall be capable of com-

bining the ingredients of the concrete within the specified

time into a thoroughly mixed and uniform mass and of dis-
charging the concrete with a satisfactory degree of uniform-
ity.

The agitator, when loaded to capacity, shall be capable of

maintaining the mixed concrete in a thoroughly mixed and

uniform mass and of discharging the concrete with a satis-
factory degree of uniformity.

Slump tests may be made of individual samples taken at ap-

proximately the 1/4 and 3/4 points of the load and if the

slumps differ by more than 2-inches, the mixer or agitator
shall not be used until the condition is corrected. If the
slump test is not satisfactorily met by mixers when operated
during the minimum specified mixing time and loaded to ca-
pacity, or by agitators when loaded to capacity, the equip-
ment may still be used when operation with a longer mixing
time or with a smaller Toad will produce concrete that will
meet the slump tests. ‘

Ready-mixed concrete shall be mixed and delivered by means

of one of the following combinations of operations:

a. Mixed completely in a stationary mixer and the mixed
concrete transported to the point of delivery in a truck
agitator or in a truck mixer operating at agitator speed
(known as central-mixed concrete).

b. Mixed partially in a stationary mixer and the mixing
completed in a truck mixer (known as shrink-mixed con-
crete). _

c. Mixed completely in a truck mixer {known as transit-
mixed concrete).

The mixing may be performed under the surveillance of a rep-

resentative of the Engineer, either at the plant site or at

the jobsite,

Mixers and agitators shall be operated within the limits of

capacity and speed of rotation designated by the mamfac-
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10.

11.

12.

turer of the equipment.

When a stationary mixer is used for partial mixing of the
concrete (shrirk-mixing), the mixing time in the stationary
mixer may be reduced to the minimum required to intermingle
the ingredients (about 30 seconds).

When a truck mixer is used either for complete mixing or to
finish the partial mixing done in a stationary mixer, each
batch of concrete shall be mixed for not less than 70 nor
more than 100 revolutions of the drum or blades at the rate
of rotation designated by the marufacturer of the equipment
as mixing speed. If any additional mixing is done, it shall
be at the speed designated by the marufacturer of the equip-
ment as agitating speed.

When a truck mixer or truck agitator is used for transport-
ing concrete that has been completely mixed in a stationary
mixer, mixing during transportation shall be at the speed
designated by the marufacturer of the equipment as agitating
speed. '

When a truck mixer or agitator is used for transporting con-
crete, the concrete shall be delivered to the site of the
work and discharge shall be completed within 1-1/2 hours af-
ter the introduction of the cement to the mix. In hot
weather or under conditions contributing to quick stiffening
of the concrete, a delivery time of less than 1-1/2 hours
may be required. When a truck mixer is used for the com
plete mixing of the concrete, the mixing operation shall be-
ginwithin 30 minutes after the cement has been intermixed
with the aggregates. Concrete transported in a truck mixer
or agitator shalil not have been subjected to more than 250
revolutions of the drum or blades at the time it is placed
inthe work. Intermittent agitation of the concrete will be
permitted in order to stay below the maximum of 250 revolu-
tions provided that the time limit of 1-1/2 hours after the
introduction of the cement to the mix is not exceeded.’

The organization supplying concrete shall have sufficient
plant capacity and transporting apparatus to ensure continu-
ous delivery at the rate required. The rate of delivery of
concrete shall be such as to provide for the proper placing
of the concrete. The methods of delivering and handling the
concrete shall be such as will facilitate placing with a

mi nimum of rehandling and without damage to the structure or
the concrete.

PART 2 - PRODUCTS

2.01

RDDOS

GENERAL

A1l materials shall be furnished by an established and experi-
enced manufacturer or supplier. All materials shall be new,
shall be of first-class ingredients and shall be guaranteed to
perform the service required.
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2.02  CONCRETE MATERIALS

A. Portland cement, unless noted otherwise in this Section, shall
be Type II and shall conform to ASTM C150; it shall meet the re-
quirements of low alkali cement in conformance with Table 1A of
ASTM C150. Only one brand of cement shall be used for concrete
placed on the project, unless a change inbrand is favorably re-
viewed in writing by the Engineer.

B. Concrete Aggregates (General):

1. Concrete aggregates shall be free from deleterious coatings,
clay balls, roots, bark, sticks, rags and other extraneous
materials, and shall be thoroughly and uniformly washed be-
fore use.

2. Unless noted otherwise in this Section, or unless the Con-
tractor's request for use of smaller aggregate has been
favorably reviewed by the Engineer, concrete aggregate shall
be 1-1/2-inch maximum size for all concrete on the project,
except for thin sections, such as slabs or walls 10 inches
thick or less, or for sections which require special place-
ment due to shape, form or density of reinforcing, in which
case maximum size shall be 3/4-inch nominal.

C. Coarse Aggregate:

1. General: Coarse aggregate shall consist of ciean, hard,
durable gravel, crushed gravel, crushed rock, or combina-
tions thereof. At the Contractor's option, local light-
weight aggregates (specifically rhyolite) conforming to ASTM
€330, "Lightweight Aggregates for Structural Concrete," may
be substituted for the concrete aggregates specified in
these Specifications. In addition to conforming to ASTM
€330, the requirement for the possibility of reactivity to
alkali in the cement (ASTM C289) and the specified drying
shrinkage tests shall apply if this aggregate is optioned.
Results of laboratory tests shall be submitted to the
Engineer for favorable review prior to design of mix.

2. Gradation:

a. Coarse aggregate for Portland cement concrete shall be
in accordance with the applicable requirements of ASTM
C33, and shall be composed of and properly graded from
aggregate segregated into the following two primary
size groups which shall be identified by the maximum
nominal size in each:
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1.

RDDO5

b.

Percentage by Weight Passing
Primary Aggregate Nominal Sizes
1-1/2" x 3/4" 3/4" x No. &

2" 100 -
1-1/2" 90-100 -
1" 20-55 100
3/4" 0-15 90-100
3/8" 0-5 20-55
No. 4 - 0-15
No. 8 - 0-5

Sieve Sizes

The gradation of the primary aggregate nominal sizes as
furnished for the work shall be of such uniformity that:
Of the material of the 1-1/2-inch nomi nal size, the
maximum variation from a favorably reviewed gradation of
the percentage of material passing the 1-inch sieve
shall be #15. Such variation is the maximum allowable
and will be reduced by the amount necessary to meet the
grading requirements set forth in the preceding tabie.
Except in the case of 3/4-inch x No. 4 aggregate, coarse
aggregate shall be furnished from both of the primary
size groups listed in the foregoing table. Aggregate of
each size group shall be handled separately and combined
With the other size when the aggregates are proportioned
for each batch of concrete.

Aggregate:

General: Fine aggregate shall be natural sand or a combina-
‘tion of natural and mamfactured sand, consisting of mate-
rial of siliceous, granitic or igneous origin, and shall be
hard and durable. It shall be free from oil and injurious
amount of clay, shale, mica or other objectionable mate-
rials.

Gradation:

a'

The dry sand or fine mineral aggregate shall have a par-
ticle size distribution such that the percentage compo-
sition by weight, determined by test using standard
sieves of square mesh wire construction, will conform to
the following grading requirements:

Sieve Size Percentage by Weight Passing

3/8" 100

No. 4 95-100

No. 8 65-95

No. 16 45-80

No. 30 25-55

No. 50 10-35

No. 100 2-10

No. 200 0-5
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. b. In addition to the required grading analysis set forth
hereinbefore, the distribution of the fine aggregate
sizes shall be such that the difference between the
total percentage passing the No. 16 sieve and the total
percentage passing the No. 30 sieve shall be between 10
and 35 percent; and the difference between the percent-
age passing the No, 30 and No. 50 sieves shall be
between 10 and 30 percent.

c. The gradation of the fine aggregate furnished for the
work shall be of such uniformity that the material pass-
ing the Nos. 16, 30 and 50 sieves will not vary from a
favorably reviewed gradation by more than the following:

Max. variation of percentage of material passing the No. 16 sieve 18
Max. variation of percentage of material passing the No. 30 sieve 17
Max. variation of percentage of material passing the No. 50 sieve %4

d. The variations shown immediately hereinbefore are the
maximum allowable and shall be reduced by the amount
necessary to meet the grading requirements set forth in
the preceding table.

Max. variation of percentage of material passing the No. 16 sieve 18
Max. variation of percentage of material passing the No. 30 sieve 17
Max. variation of percentage of material passing the No. 50 sieve 14

d. The variations shown immediately hereirbefore are the
maximum allowable and shall be reduced by the amount
hecessary to meet the grading requirements set forth in
the preceding table.

E. Combined Aggregates: Concrete aggregates, for all normal con-
crete, shall conform to the following requirements: Fine aggre-
gate and coarse aggregate shall be well graded from fine to
coarse. Combined aggregate shall be uniformly graded between

the screen sizes specified and shall fall within the limits spe-
cified below:

Comb i ned Comb i ned
Aggregate Aggregate
Sieve Size 1-1/2" Max. 3/4" Max.
2" 100 -
1-1/2" 90-100 -
1° 50-86 100
3/4" 45-75 55-100
3/8" 38-55 45-75
No. 4 30-45 35-60
No. 8 23-38 27-45
No. 16 17-33 20-35
No. 30 10-22 12-25
No. 50 4-10 5-15
No. 100 1-3 1-5
No. 200 -2 0-2
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WATER

The water for curing, for washing aggregates, for mixing and for
patching grout and finishing shall be free from oil and shall
not contain more than 1000 parts per million of chlorides as CI,
nor more than 1300 parts per million of sulfates as S04. In no
case shall the water contain an amount of impurities that will
Cause a change in the setting time of the portland cement of
more than 25 percent, nor a reduction in the compressive
strength of mortar at 14 days of more than § percent when com-
pared to the results obtained with distilled water.

In addition to the above requirements, water for curing concrete
shall not contain any impurities in a sufficient amount to cause
discoloration of the concrete or produce etching of the surface.

The Engineer may require tests of the water should there be a
question as to the quality. Costs of such tests would be borne
by the Owner.

ADMIXTURES
Air entraining agent shall conform to ASTM C260.

Water reducing admixture shall conform to ASTM C494, Type A, or
for special conditions, Type F when favorably reviewed by the
Engineer.

No other admixtures, other than natural pozzolan Type N, air
entrainment agent and water reducing admixture, shall be used.
Air entraining and water reducing admixtures shall be added to
concrete mix ingredients in liquid form by means of a special
dispensing unit, approved by the manufacturer of the admixture
as suitable for accurately dispensing the admixture. The dis=
pensing unit shall be equipped with suitable devices that indi-
cate proper operation of the unit to the batch plant operator.
An alarm or indicator shall be installed which will immediately
inform the batch plant operator if the dispersing unit malfunc-
tions. Equipment shall be designed so that its accuracy can be
checked conveniently. Admixtures shall be dispensed uniformly
into the mixing water as it is added to the concrete batch. The
strength of the concrete containing the admixture (used in the
amount recommended by the manufacturer for the mixes to be used
on this project) shall, at the age of 48 hours and Tonger, be
not less than that of similar concrete without the admixture,
Data on admixtures shall be submitted to the Engineer for favor-
able review prior to use of the admixture in the concrete mix.

No admixture containing any chloride ions is acceptable.
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2.06
2.07
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2.09
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DRY PACK GROUT

Shall be very stiff mix grout, consisting of one part portland
cement to two parts sand (by weight) and water. The mixture
shall be wetted only sufficiently to moisten the materials to
the point where they will ball when squeezed by hand.

(NOT USED)
(NOT USED)
EPOXY ADHESIVE COMPOUND

Epoxy adhesive compound shall be equal to Sikadur epoxy adhe-
sives as mamufactured by the Sika Chemical Corporation; or Con-
cresive compounds marufactured by the Adhesive Engineering
Company, 1411 Industrial Rd., San Carlos, CA 94070. Compounds
shall be suitable for the specific use. These products are rep-
resented by W. C. Hodges, Palo Alto, CA.

EXPANSION JOINT MATERIAL

Expansion joint material shall be a closed cell, non-extruding
material, prefabricated and semi-rigid. It shall be capable of
providing resistance to weathering and ozone, have good cement-
ing properties, and shall conform to the following require-
ments. The Contractor shall submit sample for favorable review.

Density 5 Min.-20 Max.
1bs. per cu. ft.

Force needed to compress to 50% of thickness 45 t 10 psi
Force needed to compress to 75% of thickness 20 * 10 psi max.
Recovery after 3 compressions to 50%; 1oad 90% min.

released after each application and tested

one hour after third application
Water Adsorption (1bs. of water absorbed per 0.1 max. 1bs./

sq. ft. of cut surface after 48 hours sq. ft.
immersion under a 10 ft. head)

Applicable temperature range and -40° to 110°F max.
recommended extreme exposures continuous expo-

sures. Higher

temperature inter-

mittent exposures.
Acceptable products are Rodofoam PVC joint filler type 327/Semi-
rigid as manufactured by W. R. Grace; Premolded Joint Filler,
Rubatex R-8409-S or R-8407-S, as manufactured by Rubatex Corp.;
or equal.

SEALANT

Sealant used for joints when shown on the Drawings shall be
Vulkem #116, a l-part self-priming urethane sealant mamufactured
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by Mameco; or Sikaflex la, a l-component polyurethane-base, non-
sag elastomeric sealant, marufactured by Sika Chemical Corpora-
tion; or equal. If the second named product is used, one coat
of Sikaflex Primer shall also be used. Application of primer
and/or sealants shall be in strict accordance with manufac-
turer's recommendations.

CURING MATERIALS

Concrete may be cured by fog spray, or by one of the following
methods after discontimuance of the fog spray.

Liquid membrane curing compound, conforming to ASTM €309, Type
1-D, Class B. No curing compound shall be used until favorably
reviewed by the Engineer. Curing compound shall be delivered to
the project site in unopened containers. The Contractor shall
furnish data to the Engineer from the supplier or manufacturer,
stating that the compound will comply with the requirements
noted above, and will not be incompatible with paint or cement
mortar finishes,

Sheet materials for curing concrete may be waterproof paper,
plastic sheeting or white burlap-polyethylene sheet. Plastic
sheeting shall be polyethylene sheeting, fungus-resistant, mini-
mum 4-mil thick, clear and free of defects, having ASTM E96 PERM
rating of not more than 0.5, ASTM D882 tensile strength rating
of 1200 pounds maximum and elongation of 250 percent. The
waterproof paper shall be reinforced in both directions. All
shall conform to ASTM C171. Submit samples to Engineer for
review.

Wet blarnkets shall be made of clean cotton mats (burlap is
unacceptable). The material shall be free from any substance
which will have a deleterious effect on the concrete, Mats
shall have a thickness sufficient to retain moisture between
programmed applications of water.

FORMS

Forms for exposed concrete surfaces shall be faced with clean,
smooth plywood. Exposed concrete surfaces include beams,
columns, siabs, interior and exterior walls, and surfaces of
tark, chamber and tunnel walls except those in contact with
earth.

Unlined steel forms may be used where concrete work will not be
exposed to view. Unlined steel forms may be used for concrete
exposed to view if the forms are new, custom-made, and fabri-
cated for this project. Steel forms shall be capable of incor-
porating reinforcement, inserts, pipe fittings, box-outs, and
other details shown on the Contract Drawings without modifica-
tion to these details,
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PART 3

3.01
A.

RDDO5

Exposed corners shall be chamfered 3/4-inch, unless otherwise
noted on the Contract Drawings.

FORM COATING COMPOUNDS

Form coating compounds shall not stain or impart any material or
residue to the concrete surface detrimental or incompatible with
any specified paint system to be applied later. The Contractor
shall furnish a letter to the Engineer from the compound manu-
facturer stating that the material proposed meets this require-
ment. No form coating shall be used without first receiving
favorable review by the Engineer.

CHEMICAL HARDENER FOR CONCRETE

A polymerized solution of natural chlorinated rubber and epoxy
resins containing no wax, oil or silicone materials, containing
18% solids, meeting ASTM C309 type 1. P-C/PROCO CRETE by P-C
Western Chemicals, Inc.; Preston CRC 800 by Preston-Pacific; or
equal.

NON-SHRINK GROUT

Non-shrink non-metallic grout shall be premixed, comsisting of
properly proportioned amounts of non-metallic, dimensionally
stable material to which water is added. Submit to the Engineer
for review, brand name and product information pertaining to
grout proposed for use.

NON-STAINING CURING PAPER

Two layers of kraft paper laminated with latex adhesive and

reinforced with glass fiber. Non-staining. St. Regis Paper
Co. Seekure; Conrad Sovig; or equal. '
(NOT USED)

(NOT USED)

- EXECUTION
PROPORTIONING CONCRETE MATERIALS

Concrete shall be proportioned by weight as specified in this
Section.

No concrete shall be placed prior to favorable review by the
Engineer of submittals for reinforcing steel and other materials
specified in this Section and of the mix proposed. Unfavorable
results of actual pours may necessitate a redesign of mixes.
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BATCHING AND MIXING CONCRETE MATERIALS

The mixing and transporting equipment shall be of a favorably
reviewed type, or ready mix equipment conforming to ASTM C94 and
shall have been certified by the National Ready-Mix Concrete
Association. Conform to Paragraph 1.09 of this Section. It
shall be capable of combining aggregates, cement, pozzolan, and
water, within the specified time, into a thoroughly mixed and
uniform mass, and of discharging the mixture without segrega-
tion. The materials of one batch shall be completely discharged
before the mixer is recharged.

No cement having a temperature exceeding 160°F shall be used in
any batch. '

Mixing may be performed at the site, subject to favorable review
of mixing equipment and methods by the Engineer, or may be ready
or transit mixed,

Ready or Transit Mixed Concrete and Mortar:

1. Shall be completely mixed when delivered to the project
site.

2. No additional mixing water shall be incorporated into the
concrete or mortar during hauling. MWater may be added after
delivery only when ordered by the Engineer or his represen-
tative. Should water be added, the mixing drum shall be
revolved not Tess than 30 revolutions at mixing speed after
the water is added and before discharge is commenced.

3. Each load of ready-mixed concrete or mortar delivered at the
Jjob site shall be accompanied by a ticket showing mix design
number, volume of concrete or mortar, the weight of cement
in pounds and the total weight of all ingredients in
pounds. The ticket shall also show the time of day at which
the materials were batched and the reading of the revolution
counter at the time the truck mixer was charged.

4. The retempering of any concrete or mortar which has par-
tially hardened; that is, mixing with or without additional
cement, aggregate or water; will not be permitted, and such
partially hardened concrete or mortar shall not be used in
the work.

5. Concrete shall be deposited in the forms within the time
specified in Paragraph 1.09 of this Section.

Batching in Adverse Weather: :

1. Cold Weather: When the atmospheric temperature is below
40°F, or is likely to fall below 40°F during the 24-hour
period after placing, concrete and mortar materials shall be
heated by appropriate means before mixing, so that the tem-
perature of the concrete when deposited shall be between 65°
and 80°F. Mixing water shall not be heated over 165°F.
Lumps of frozen material and ice shall be removed from the
aggregates before they are placed in the mixer.

03300 - 15 877041.04




3.03

RDDO5

2. Hot Weather: 1In hot weather, when temperatures are above
90°F, extra care shall be taken to reduce the temperature of
the concrete mix by using iced mixing water, and protecting
aggregates and cement from direct rays of the sun. Tempera-
ture of the concrete when placed shall not exceed 80°F.

3. Should the provisions noted in 1. and 2. above not be possi-
ble or practicable, the concrete pour shall be postponed -
until favorable weather conditions prevail,

FORMS

General: Forms shall be constructed to conform to the shape,
form, line and grade indicated on the Drawings., They shall be
made of wood and maintained so as to ensure completed work
within the allowable limits specified, and shall be mortar
tight.

A1l concrete shall be formed un]éss specified or favorably
reviewed otherwise by the Engineer.

Adequacy of the form, bracing, and shoring shall be the sole
responsibility of the Contractor. The design shall meet the
requirements of ACI 347.

A11 forms shall be properly braced, shored, tied and supported
to ensure stability against pressure from any source, without
failure of any component part, and to maintain the desired posi-
tion and shape during and after placing concrete. If, in the
opinion of the Engineer, forms provide inadequate support, all
concrete placed shall be removed and replaced at the Contrac-
tor's expense,

A1l exposed outside corners, including the top edges of all

walls, machinery bases and curbs, shail be chamfered 3/4 inch or

as shown on the Drawings. A1l chamfer strips shall be mill run,
surfaced all sides. Chamfer all equipment bases (as shown on
details), at all vertical corners and all around top of base.
The top edges of sidewalks, walkways and where directed shall be
rounded rather than chamfered.

Before placing the forms, the contact surfaces of forms shall be
coated with non-staining mineral oil or non-staining form coat-

ing compound or form release compound. Mineral o0il shall not be
used on forms for surfaces which are to be painted, dash-coated,

plastered or bonded to other concrete. Al1 excess coating shall
be removed by wiping clean with cloths. Reused forms shal |l have
the contact surfaces cleaned thoroughly; those which have been
coated shall be given an additional application of the coating.
It is the intent of these specifications, that wherever exposed
unpainted concrete surfaces are constructed, that surfaces shall
be uniform in appearance and color.
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Form Ties:

1. The number and strength of form ties shall be sufficient to
prevent spreading of forms while placing concrete.

2. Submit marufacturer's descriptive details of form ties for
favorable review by the Engineer,

3. Form ties shall be commercial ly mamifactured steel rods
capable of withstanding applied pressures. Wire ties will
not be used.

4. Form ties shall be adjustable in length or of proper fixed
length, and the type used shall have no metal closer than
1-1/2 inch to the finished concrete surface. Ties shall not
leave holes larger than l-inch diameter at the surface. use
a plastic cone spacer at each end of the form tie to allow a
full 1-1/2 inch breakback. Ties shall be provided with
1-inch diameter waterstop washers bonded to rods at the wall
centerline or with other favorably reviewed water seal
devices. :

5. Remove the removable portion of form ties immediately after
stripping the forms. Avoid spalling the exposed concrete
surfaces,

ALLOWABLE VARIATIONS FOR FORMS

Except as noted, tolerances for formed surfaces shall meet the
requirements of ACI 301.

Variations in Size:
1. Footings:
a. Variation in Tength and width from dimensions shown on
Drawings -- %1/2 inch.
b. Reduction in thickness from dimensions shown on Drawi ngs
or specified -- five percent.
2. Variation in thickness of slabs and walls shown on Drawings,
or specified. ' C
a. For thickness of 6" or less -- 0".
b. For thickness of more than 6" -~ t1/4",

Allowable Tolerances (Location, Lines and Grades):
1. Horizontal misplacement or eccentricity of footings: Two
percent of footing width but not more than 1 inch.
2. Variation of horizontal dimensions at all floor levels from
specified position in plan.
a. Overall structure dimensions ... *1/4 inch per 100-foot
length. Lesser lengths in proportion.
3. Variation of vertical dimensions from specified position in
plan.
a. Overall structural dimensions ... t1/4",
4. Variation from level or from slopes specified for floors,
ceilings, and conspicuous 1ines.
a. For overall length of line or surface:
10-ft, or 1ess vuvveinenn.. t1/8 inch
Up to 20-ft. ........ cerees 11/4 inch
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b. For any two successive intermediate points on the 1ine
or surface separated by:
10-ft. tieerrririennnnnnnes 1/8 1inch
20-ft. or more ............1/4 inch
5. Variation in location from specified position in plan of:
a. Sleeves, pits, floor and wall openings .... ¥1/4",

REMOVAL OF FORMS

General: Forms shall be removed without damage to the concrete
in a manner to ensure complete safety of the structure. Forms
shall not be removed until the concrete has hardened suffi-
ciently to permit their removal with safety, and the members
have attained sufficient strength to safely support the imposed
loads. :

Removal Time: The minimum time before removal of forms from
walls shall be forty-eight (48) hours and from sides of beams
shall be twenty-four (24) hours after placing of concrete,
Forms for a surface which will be part of a construction Jjoint
(such as vertical surfaces of all slabs, beams, or walls which
will be poured in segments) shall not be removed until a minimum
of forty-eight (48) hours has elapsed since the pour was com-
pleted. In cold weather (40°F or lower), the minimum time for
form removal may be increased by the Engineer, if in his opinion
a longer time is needed to insure the proper cure of the formed
section. Stab forms and shores for framed slabs; suspe nded
slabs; elevated walkways; and elevated beams and girders, and
similar types of framing shall not be removed until at least 21
full days after the last pour of concrete, or until the average
compressive strength of at least three test cylinders, cast at
the time of the concrete pour, is 90 percent of the design
concrete strength fc'. The cylinders shall be field cured in

a manner similar to the cure used for the poured structure.
Additional cylinders beyond those required in Paragraph 1.04 C.
shall be prepared by the Contractor and shall be tested by an
independent commercial testing laboratory, all at the Contrac-
tor's expense.

Variation: The Contractor shall set and maintain concrete forms
to ensure that, after removal of the forms and prior to patching
and finishing, no portion of the concrete work will exceed any
of the tolerances noted herein. Variations in floor levels are
to be measured before removal of supporting shores. The Con-
tractor shall be responsible for variations due to deflections
resulting from concrete quality or curing other than that which
has been specified. The tolerances specified shall not be
exceeded by arny portion of any concrete surface; the specified
variation for one element of the structure will not be applica-
ble when it will permit another element of the structure to
exceed its allowable variation.
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PLACING CONCRETE AND GROUT

General:

1'

Before beginning placement of concrete, hardened concrete
and foreign materials shall be removed from the inner sur-
face of the mixing and conveying equipment. A1l debris
shall be removed from the space to be occupied by the con-
crete. Reinforcement shall be thoroughly secured in posi-
tion and both forms and reinforcement shall have been
favorably reviewed by the Engineer.

Water shall be removed from the space to be occupied by the
concrete before concrete is deposited, except as specifi-
cally exempted herein. Any flow of water into an excavation
shall be diverted through proper side drainage to a sump, or
be removed by other methods which will avoid washing the
freshiy deposited concrete. If necessary in the opinion of
the Engineer, water vent pipes and drains shall be filled by
grouting or other means after the concrete has thoroughly
harde ned.

Concrete shall be handled from the mixer at the site or, in
the case of ready-mixed concrete, from the transporting
vehicle at the site to the place of final deposit as rapidly
as practicable by methods which shall prevent the separation
or loss of ingredients. In no case shall concrete which has
reached initial set be placed arywhere on the project. If
pumping of concrete is used, the concrete mixes shall be
especially designed for that purpose by an independent test-
ing laboratory; and the pump mixes shall have been favorably
reviewed by the Engineer. Under no circumstances shall con-
crete that has partially hardened be deposited in the work.
Concrete shall be deposited in the forms as nearly as prac-
ticable in its final position to avoid rehandling. It shall
be so deposited as to maintain, until the completion of the
pour, a plastic surface approximately horizontal.

No concrete shall be placed until all sleeves, castings,
pipes, conduits, bolts, anchors, fixtures, forms for open-
ings and any other items required by this Section and the
Drawings are accurately and securely placed within or on the
forms.

Concrete, regardless of the type of transporting media,
shall have the quality required when deposited in the

forms. It shall be deposited in layers of from 12 inches to
20 inches in depth. The Contractor is cautioned to avoid
too rapid a pour which might cause form failures. Repairs
to such damage shall be at the Contractor's expense. Chut-
ing will be permitted only where the concrete is deposited
into a hopper before it is placed in the forms. The method
of depositing concrete shall be such as to avoid displacing
the reinforcement and segregating the aggregate, Maximum
height of free fall for concrete during placerent shall be
not more than 6 feet.

Concrete shall be deposited continuously or in layers of
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such thickness that no concrete will be deposited on con-
crete which has hardened sufficiently to cause the formation
of seams or planes of weakness within the section. If a
section cannot be placed continuously, construction joints
shall be located at points as provided for in the Drawi ngs
or favorably reviewed by the Engineer.

The Contractor shall use every means to secure a dense,
impervious, homogeneous concrete, free from voids or pock-
ets. The Contractor shall be responsible for providing
fully filled out, smooth, clean and properly aligned sur-
faces, free from objectionable air pockets. Honeycomb and
large air pockets will not be acceptable. If such should

occur, the Contractor, at his expense, shall repair the
structure to the complete satisfaction of the Engineer, and
shall modify his placing method or mix design, at his
expense, to prevent recurrence of deficient concrete.
Extensive honeycomb or air pockets may be cause for rejec-
tion of the work.

Vibration:

1'

A1l concrete, with the exception of concrete slabs 4 1inches
or less in depth, shall be compacted with high frequency,
internal mechanical vibrating equipment, and when deemed
necessary by the Engineer shall be supplemented by hand
spading and tamping. Concrete slabs 4 inches or less in
depth shall be consolidated by hand tampers, spreading and
settling with a heavy leveling straightedge.

Vibrators shall be designed to operate with vibratory ele-
ment submerged in the concrete, and shall have a freque ncy
of not less than 6000 impulses per minute when submerged.
The vibrating equipment shall be at all times adequate in
nunber of units and power of each unit to consolidate the
concrete properly. Vibrators shall not be used to trans-
port the concrete horizontally in the forms. The Comtractor
is advised that for this project this requirement will be
strictly enforced. Vibration shall be discontinued when the
concrete has been compacted theroughly and ceases to
decrease in volume.

Vibration shall be by direct action in the concrete and not
against forms or reinforcements. The concrete shall be
thoroughly worked around the reinforcement, and around
embedded fixtures and into the corners of the forms. Vibra-
tion shall penetrate deeply into previously poured Tayers as
new layers are poured, provided the running vibrator pene-
trates by its own weight. Final Tayer shall be revibrated.
To secure even and dense surfaces, free from aggregate pock-
ets, honeycomb, or air pockets, vibration shall be supple-
mented when deemed necessary by the Engineer by forking or
Spading by hand or hammering the forms lightly opposite the
freshly deposited concrete.

The Contractor shall furnish a sufficient number of vibra-
tors to complete the compaction as specified without caus-
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. ing delay in the depositing of concrete. He shall have at

least one spare unit for each structure when concrete is
being placed. There shall be at least one vibrator for
each 25 cubic yards per hour of concrete placement.

Construction Joints:

1.

Because of the requirement for quality concrete, the Con-
tractor is informed herein that the requirements of this
Section will be strictly adhered to. No deviation will be
permitted if, in the sole judgment of the Engineer, such
deviation would possibly result in lessening the quality of
the concrete work.

Construction joints shall be placed at the locations shown
on the Drawings, or as located on the favorably reviewed
drawing submitted by the Contractor. Vertical construction
Joints shall be spaced not more than 40 feet apart, unless
wall is supported intermediately by perpendicular walls.

A1l construction joints shall have keyways and shall be con-
structed as shown on the Drawings. All reinforcing shall
run through the joint unless otherwise noted.

Before depositing new concrete on or against concrete which
has hardened, the surfaces of concrete, horizontal, verti-
cal, and inclined shall be sandblasted with coarse silica
sand sufficiently to clean and roughen the entire surface of
the joint exposing clean coarse aggregate solidly embedded
in mortar matrix. For joints which are shown on architectu-

ral drawings as having a contimuous reveal or recess, the
wood form used to create the reveal or recess shall be left
in place or shall be re-inserted before sandblasting. It
shall remain in place to prevent concrete of succeeding pour
from filling the reveal or recess, and shall be removed only
when the wall form for the concrete pour above the joint is
removed. The sandblasted joint shall be drenched with clean
water. Horizontal joints shall be covered with a mi nimum
thickness of 2 inches and a maximum of 6 inches of the modi-
fied concrete mix, consisting of the designated concrete mix
with one-half of the coarse aggregate removed. Special care
shall be used in vibrating adjacent to vertical comstruction
joints to ensure thorough consolidation of the concrete
against the hardened portion of the joint. Additional! hand
tamping may be required by the Engineer.

Embedded Items:

1.

2,

The Contractor shall be responsible for placement of all
equipment, bolts, anchors, sleeves, inserts, structural
steel members and angles and similar items which require
embedment in the concrete.

A1l ferrous metal sleeves, inserts, anchors, and other
embedded ferrous items shall be hot-dipped galvanized wher-
ever shown or called for. Anchor bolts for equipment shall
be set to templates, shall be plurbed carefully and checked
for location and elevation with an instrument, and shall be
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. held in position rigidly by double nutting to the template
to prevent displacement while concrete is being poured.
3. Reinforcement bars may be moved as necessary to avoid inter-
.ference with other reinforcing steel, conduits, or embedded
items, but not so as to impair design strengths of the mem-
ber. If bars are moved more than two bar diameters, the
resulting arrangement of bars shall be submitted to the
Engineer for review.
4. Installation of all embedded items and reinforcing shall be
accomplished under the observation of the Engineer, or his
representative.

Precast Items:

1. Any precast concrete items may be cast on or off the site,
at the Contractor's option.

2. Pours for precast items shall be governed by all applicable
portions of this Section, including, but not limited to,
materials, forms, placement, finish and curing.

3. Particular care shall be taken when handling and placing the
precast items. None shall be lifted or moved until a
strength of 90 percent of the design fc' pas been
attained. The average compressive strength of three test
cylinders shall be used for this determination.

PATCHING NEW CONCRETE

Immediately after carefully removing forms, all concrete sur-
faces will be inspected by the Engineer. Any defective work
such as concrete out of line, level or plumb; cracks; poor
Jjoints; rock pockets; honeycomb; voids; spalls and exposed
reinforcing; together with tie bolt holes, shall be patched at
once before the concrete is thoroughly dry.

Minor areas to be patched shall be cleaned thoroughly. Curing
compound shall not be applied to these areas prior to patching.
Minor honeycombed or otherwise defective areas shall be cut out
to solid concrete but to a depth of not less than 1 inch. The
edges of the cut shall be slightly more than perpendicular to
the surface of the concrete, so as to form a key.

Major defects of large areas involving voids or rock pockets
extending through the section may be cause for rejection of the
work. If, in the opinion of the Engineer, repairs can be made
without adversely affecting the structural integrity of the
work, the section shall be cut out and shall be either dry
packed, or
1. Reformed and repoured to match the ad jacent concrete, The
reinforcing shall not be cut in the repair, and keyways
shall be cut into the adjacent sound concrete to securely
fasten the patch to the original work. All surfaces shall
be coated with epoxy adhesive compound immediately prior to
patching. The concrete patch shall be placed before the
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epoxy adhesive compound has set. The epoxy adhesive com-
pound shall be mixed and used in accordance with the ma nu -
facturer's recommendations.

2. The patch shall have a 28-day compressive strength of 3500
psi. The patch shall be cured in accordance with Paragraph
3.08 of this Section.

Material for patching all form tie holes and minor defective
areas shall be cement mortar, as specified. The amount of water
used in mixing the patch material shall be as little as consist-
ent with the requirements of handling and placing. The patching
material shall be thoroughly compacted into place and screeded
off to leave the patch flush with the surrounding surface. Keep
the surface damp for at least 48 hours.

Any visible leaks at joints or cracks which do not heal auto-
geniously within a period of 7 days shall be repaired by a
method favorably reviewed by the Engi neer,

CURING AND PROTECTION

Concrete shall be protected adequately from injurious actions by
sun, rain, flowing water, frost and mechanical injury, and shall
not be allowed to dry out from the time it is placed until the
expiration of the minimum curing periods specified hereinafter.
After the initial moist cure, curing shall be accomplished by
moist curing, impervious-sheeting curing, or by application of
liquid membrane-formed compound, in accordance with the provi-
sions noted hereafter. Favorable review of the Engineer shall
be obtained prior to the use of any alternative to the moist
cure specified herein for slabs.

Unless otherwise directed, all concrete slab finish shall be
given a uniform moist cure spray treatment for at least 36
hours, immediately following final troweling, using clean water
and special fog spray nozzles of type and nurber required to
keep entire surface moist. During hot or dry weather, the
length of curing time and number of nozzles shall be increased
a5 necessary to prevent shrinkage cracking. During cold
weather, fog spraying shall be reduced as necessary and the
slabs protected to prevent damage by frost. All traffic shall
be kept off the floor surfaces for the first 36 _hours of curing.

If fog curing is not continued after 36 hours, the slab surface

shall be further cured by one of the following methods:

1. Waterproof curing paper shall be placed smoothly upon the
moist concrete surface with all joints and edges lapped a
minimum of 4 inches and continuously sealed with tape and
kept in place for at least 14 days. No paper that will
leave an impression on the finish shall be used. Torn or
scuffed sheets shall be repaired or replaced during the
entire 14-day curing period, and resealed.

03300 - 23 877041.04




RDDO5

2. Polyethylene plastic sheeting shall be installed and main-
tained in the same manner as for curing paper for at least
14 days.

3. Liquid membrane curing compound, if favorably reviewed by
the Engineer.

Only if waterproof curing paper or polyethylene plastic sheeting
is used for curing slab finish as in C.1. or C.2. above, light
foot traffic will be allowed on slabs upon installation of the
plastic sheeting or paper. Use of these surfaces for storage of
other building materials shall be deferred until there is no
danger of damage to the finished slab surface.

Only after 14 days curing may materials be placed on these slab
areas. They shall be placed on wood sleepers or plywood in
order to protect finished surfaces.

A1l concrete surfaces other than slabs may be cured by some
method of moist curing favorably reviewed by the Engineer. They
shall be kept continuously and thoroughly wet for not less than
14 days. Moist curing shall be contirnued for a longer time
where necessary to attain specified strength., The Contractor
shall provide sufficient hose or pipe to extend to all areas
where water is required.

As an alternate method for moist curing all concrete surfaces
other than slabs, the Contractor shall cure such surfaces by
spraying with liquid membrane-forming compound immediately after
stripping the forms.

1. Liquid membrane-formi ng compound curing shall be accom-
plished by applying a clear compound containing a fugitive
dye, free of paraffin or petroleum, over the concrete sur-
face to restrict evaporation of the mixing water. A1l joint
openings shall be sealed at the top by inserting moistened
paper or fiber rope or covering with strip of waterproof
material prior to application of the curing compound, in a
manner to prevent the curing compound from entering the
Joint., Ten days following the placing of the liguid
memb rane-formed compound shall be considered as the end of
the curing period and the basis for determini ng when joint
sealing material will be placed in joints.

2. The compound shall be applied immediately after the forms
have been stripped. Curing compound shall be agitated
thoroughly by mechanical means during use and shall be
applied uniformly in a two coat continuous operation by
appropriate power-spraying equipment. The total coverage
for the two coats shall be between 150 and 200 square feet
per gallon of undiluted compound. The compound shall form a
uniform, continuous, coherent film that will not check,
crack, or peel and shall be free from pinholes or other
imperfections. Apply two coats if required by the Engi-
neer. An additional coat of the compound shall be applied
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~ immediately to areas where the film is defective. Specified
covering, other than liquid curing compound, shall be kept
readily available for use to protect the freshly placed con-
crete in the event conditions occur which prevent correct
application of the compound at the proper time. Concrete
surfaces that are subject to heavy rainfall within 3 hours
after the curing compound has been applied shall be
resprayed (when slab reaches a moist condition and there is
no standing water) with two coats of curing compound by the
foregoing method and coverage, at the Contractor's expense.

3. Removal of curing compound inadvertently sprayed on rein-
forcing steel or construction joint areas shall be by sand-
blasting. If the cones of tie holes are sprayed with curing
compound, such tie holes shall be lightly reamed prior to
patching tie holes.

4. Liquid membrane curing shall not be used on surfaces to be
painted, surfaces which are to receive a bituminous mem-
brane, or surfaces which are to receive a special finish,
such as vinyl asbestos tile, ceramic tile, carpeting, or a
treatment of any kind which would be incompatible with the
liquid membrane cured surface. See the "Finish Schedule" on
the Drawings.

Cold Weather Requirements: Adequate equipment shall be provided
for heating the placed concrete during freezing or near freezing
weather. The following operations shall be employed:

1. Whenever the temperature of the surrounding air is below
40°F, or when the possibility exists that the temperature
will fall below 40°F within the 24-hour period subsequent to
the pouring of concrete, all freshly poured concrete shall
be maintained at a temperature of not less than 70°F for 3
days or 50°F for § days. The housing, covering, or other
protection used in connection with curing shall remain in
place and intact at least 24 hours after the artificial
heating is discontimed. No manure, salt, calcium chloride,
or other chemicals shall be used on the concrete to prevent
freezing.

The Contractor shall submit his complete proposed method and
program of curing for review by the Engineer,

(NOT USED)

(NOT USED)

(NOT USED)

CLEAN-UP

Upon completion of all work performed under this Section, all

excess materials, storage facilities and temporary facilities,
used exclusively for the work under this Section, shall be
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removed from the site. Areas which were used or occupied during
concrete construction operations shall be smoothed and cleaned
of debris, and left in first-class condition,

END OF SECTION
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SECTION 15050
PIPING

- GENERAL
DESCRIPTION

Work Included in this Section: The Contractor shall furnish and
install all piping, and accessories as shown on the Drawi ngs,
described in the Specifications and as required to complete the

pipe.
QUALITY ASSURANCE

A1l materials and equipment furnished under this Section shall
be of a manufacturer who has been regularly engaged in the de-
sign and marufacture of the materials and equipment. Demon-
strate to the satisfaction of the Engineer that the quality is
equal to the materials and equipment made by those mamufacturers
specifically named herein, if an alternate product manufacturer
is proposed.

SUBMITTALS

Shop Drawings:

1. Verify by excavation, inspection and measurement all instal~
lation conditions for shop fabricated pipe before prepara-
tion of Shop Drawings. Submit field measurements and photos
with Shop Drawings where exposed conditions are signifi-
cantly different than indicated on the Drawings.

2. Submit data to show that the following items conform to the
Specification requirements: '

a. Pipe, fittings, and accessories. : ,

3. Submit certified test reports as required herein and by the

referenced standard specifications.

- PRODUCTS

GENERAL

Pipe sizes are nominal inside diameter unless otherwise noted.
A1l materials delivered to the job site shall be new, free from
defects, and marked to identify the material, class, and other
appropriate data such as thickness for piping.

Acceptance of materials shall be subject to strength and quality
testing in addition to inspection of the completed product. Ac-

Ceptance of installed piping shall be based on inspection and
leakage tests as specified hereinafter.
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GENERAL MATERIAL REQUIREMENTS

Gaskets: Unless specifically specified otherwise, all gaskets
shall be chloroprene.

PIPING MATERIALS

Low Level Qutlet Works:

oW
.«

Pipe: Reinforced concrete pipe, ASTM 76, Class vV, C-Wall

design.

Marufacture: Pipe shall be centrifugally spun or vertical

cast only. Forms for steam cured pipe shall not be removed

until 6 hours after the completion of concrete placement,

and forms for water cured pipe shall not be removed until 12

hours after the completion of concrete placement.

Cement: Type II.

Joints: Single gasketed bell and spigot, all concrete, with

bell cast integral with the pipe. Beveled joints up to 2- -

1/2 degrees may be used, ASTM A361.

Factory Testing:

a. Hydrostatic tests performed in accordance with ASTM C361
shall be witnessed by the Engineer prior to the delivery
of this pipe type to the job site. Test pressures shall
be 25 psi. Hydrostatic test on pipe and hydrostatic
test on rubber gasket joints shall be made with two
pieces of pipe selected at random by the Engi neer.

b. Concrete tests in accordance with ASTM C361.

€. Rubber gasket compound tests in accordance with ASTM
C36l.

PART 3 - EXECUTION

3.01
A.

B'

RDD0O2

PIPING INSTALLATION

General Handling and Placing: :

1.

A1l piping shall be placed or erected to accurate line and
grade and shall be backfilled, supported, hung, or braced
against movement as specified or shown on the Drawings, or
as required for proper installation. A1l dirt and foreign
matter shall be removed from the pipe interior prior to in-
stallation and all joints shall be thoroughly cleaned before
joining.

Pipes 10-inch and larger penetrating new concrete walls
shall be cast into the wall without blockout.

General Buried Piping Installation:

1.

Trenching, bedding, and backfill for buried piping shall be
as shown on the Drawings and as specified in Section 02201,
EXCAVATION.

Where Pipe grade elevations are shown on the Drawings, in-
stall the pipe with straight grades between the indicated
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elevations.

3. Each pipe shall have a firm, uniform bearing for its full
length in the trench except at field joints. No pipe shall
be 1aid in water or when trench conditions or weather are
unsuitable for such work.

Installation Specifics:
1. Low Level Outlet Works:

a.

Unless specifically otherwise shown, each length of pipe
shall be Taid on a firm bed and shall have a true bear-
ing for its entire Tength between bell holes. Holes of
only sufficient size to accommodate the bell shall be
excavated at each joint location. Adjustment to line
and grade shall be made by scraping away, filling in,
and tamping the backfill material to provide true grade
to fit the barrel of the pipe. No wedging or blocking
up of the pipe shall be permitted.

Both bell and spigot shall be clean before the joint is
made and care shall be taken that nothing but the joint
material and lubricant enters the joint. Pipe spigot,
bell, and gasket shall be lubricated in accordance with
the marnufacturer's recommendations. Gasket shall be
properiy placed into the groove on the spigot before
joining. Pipe shall be jointed together to provide the
proper space betwen abutting ends of pipe. Joints may
be pulled to compensate for slight grade and alignment
changes. In no case shall the joint pull exceed 1/2
inch or 1/2 the marufacturer's recommended value,
whichever is smaller.

After a joint is assembled, a thin metal feeler gauge
shall be inserted between bell and spigot and the posi-
tion of the rubber gasket checked around the complete
circumference of the pipe. If gasket is not in proper
position, the pipe shall be withdrawn, the gasket
checked to see that it is not cut or damaged, the pipe
relaid, and the gasket position again checked.

After making the joint, the pipe shall be rigidly se-
cured in place by backfilling to the top of the pipe on
each side of the pipe at the center section, but not as
to fill the bell hole nor interfere with the next Jjoint-
ing operation, using Select Backfill Material compacted
insuch a manner as not to disturb the pipe.

When pipe laying is not in progress, the forward end of
the pipe shall be kept effectively closed with a tempo-
rary plug.

FIELD TESTING

General:
project.

Perform leakage tests on all pipe installed in this
Furnish all equipment, material, personnel and

supplies to perform the tests and shall make all taps and other
necessary temporary connections. The test pressure, allowable
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teakage and test medium shall be as specified and as shown in
the following Schedule. Test pressure shall be measured at the
highest point on the line unless specifically noted otherwise.
Leakage tests shall be performed on all piping at a time agreed
upon and in the presence of the Engineer.

Buried Piping: The leakage test for buried piping shall be made
after all pipe is installed and backfilled. However, the Con-
tractor may conduct preliminary tests prior to backfill. If the
Contractor elects to conduct preliminary tests, provide any nec-
essary temporary thrust restraint.

Testing Apparatus: Provide pipe taps, nozzles and connections
as necessary in piping to permit testing including valves to
isolate the new system, addition of test media, and draining
lines and disposal of water, as is necessary. These openings
shall be plugged in a manner favorably reviewed by the Engineer
after use. Provide all required temporary bulkheads. '

Correction of Defects: If leakage exceeds the allowable, the
installation shall be repaired or replaced and Teakage tests
shall be repeated as necessary until conformance to the leakage
test requirements specified herein have been fulfilled. All
visible leaks shall be repaired even if the pipeline passes the
allowable leakage test.

Reports: The Contractor shall keep records of each piping test,
including:

. Description and identification of piping tested.

. Test pressure,

. Date of test,

Witnessing by Contractor and Engineer.

Test evaluation.

Remarks, to include such items as:

a. Leaks (type, location).

b. Repairs made on leaks.

-

OO W N =
.

.

Test reports shall be submitted to the Engineer.

Testing Specifics:
1. Low level Qutlet Works:
a. Duration: Four hours.
b. Pressure: 22 psi.
¢. Medium: Potable water.
d. Presoaking: Fill pipeline at least four hours before
beginning test.
e. Allowable Leakage:

17 gallons
inch diameter-mile
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November 9, 1988
0843,149.05

Kennedy/Jenks/Chilton
160 Hubbard Way, Suite 2
Reno, Nevada 89502

Attention: Mr, Phil Logan

Gentlemen:

SUPPLEMENTAL RECOMMENDATIONS
GEOTECHNICAL INVESTIGATION

PROPOSED DANT BOULEVARD DETENTION DAM
RENO, NEVADA

At your request, this letter provides supplemental recommendations to
our previously submitted report entitled "Geotechnical Investigation
Proposed Dant Boulevard Detention Dam," dated October 27, 1988.

Spillway wing wall design may assume a maximum foundation bearing
pressure of 2,500 pounds per square foot (psf) for footings founded on
compacted embankment soils or undisturbed, natural dense soils. This
assumes a minimum footing width of 18 inches and a minimum effective
embedment depth of 12 inches. Lateral design can assume a lateral
passive pressure of 300 psf per foot and a friction factor of 0.4 on
the base of footings, to be utilized with dead loads only.

You requested we provide our opinion with regard to the permeability
of the compacted embarkment materials. For the soil types encountered
in the borrow area, we estimate the permeability in the embankment
will range from 10-4 centimeters per second (cps) to 10-6 cps. In our
opinion, these permeabilities will retard the formation-of a line of
seepage through the embankment given the expected short time frame of
water impoundment (i.e., on the order of one day).

We trust this provides you with the information you require at this
time. Please call if you should have any questions.

Very truly yours,
HARDING LAWSON ASSOCIATES

N 7

Scott S. Smith
Civil Engineer - 6853 (NV)

SSS/et
Enginee‘rs " 940 Matley Ln. Telephone Alaska  Hawaii r :
Genlogists & Reno 702/329-6123 Calitornia Winesis TSI

Geophysicists Nevada 89502 Colorado MNevada
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A Report Prepared for

Kennedy/Jenks/Chilton
160 Hubbard Way, #2
Reno, Nevada 89502

GEOTECHNICAL INVESTIGATION
PROPOSED DANT BOULEVARD DETENTION DAM
RENO, NEVADA

HLA Job No. 0843,149.05

by
%@ﬁa/}%&éb’
ary . /wells

Staff Erigineer

Scott S. Smith
Civil Engineer - 6853 (NV)

Harding Lawson Associates
940 Matley Lane

Reno, Nevada 88502

(702) 329-6123

October 27, 1988
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I. INTRODUCTION

This report presents the results of our soil investigation at the
site of the proposed Dant Boulevard Detention Dam. The embankment
will serve a dual purpose. It will extend the existing Dant Boulevard
to the south into the Lakeridée Develophent and serve as a flood and
debris detention structure. It will be an approximately 50 feet high
and 500 feet Tlong ea%thfil] structure. The borrow for the embankment
will comé from an area.immediate1y east and southeast. The.locatioh
of the embankment and borrow areas are shown on Plate 1.

The outlet pipe wi]l’ be a 42-inch diameter reinforced concrete
pipe (RCP). It will be constructed as a positive projection pipe and
bedded in Type II base material.

The emergency spillway will be constructed over the embankment.
It will pass under the road as a double box culvert. The box culvert
will discharge into a lined concrete U-channel spillway. Spillway
walls wf]] be backfil]ed-and will vary in height from 4 feet near the
road to 15 feet at the concrete sti]]ing basin.

The scope of our services included: |

] Excavation, logging, and sampling seven (7) test pits within
the proposed embankment area.

. Excavation, logging, and sampling six (6) test pits within
the proposed borrow area.

. Surface geologic mapping within the embankment area.

] Laboratory classification testing of potential borrow seils.
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Analysis of field and laboratory data.

Preparation of a written report including:

1. Summary logs of test pits.

2. Geology map of embankment area.

3. Summary of 1abdratory test resu]ts.'

4 Conclusions and recommendations with regard to:
Site Preparation

Embankment Construction and Stability

OQutlet Works ,
Emergency Spillway
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II. FIELD AND LABORATORY INVESTIGATION

A total of seven test pits (Pits 1 through 7) were excavated
within the embankment area, at locations approximately shown on Plate
2. Six additional test pits (Pits 8 through 13) were excavated within
the propoéed borrow area, at locations shown on Plate 1. The test pits
were excavated to depths varying from 8 to 12 feet below existing
grade. The subsurface materials exposed in the pits were logged by
our engineering geologist who also mapbed the‘surfacé geology in the
embankment area. Selected bulk (disturbed) samples of the subsurface
materials were obtained and returned to our laboratory for testing.

The geologic map is shown on Plate 3. Summary logs of the subsur-
face materials encountered in the test pits are pfesented on Plates 4
through 10. The soils weré classified in accordance with the ASTM
D2487-85 Soil Classification System described on Plate 11,

. Representative samples of the soils were tested for plastic limit,
‘1iquid limit, and grain size. The,resulté of these tests are sum-

marized on Plates 12 through 15 and on the test pit logs.
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III. SURFACE AND SUBSURFACE CONDITIONS

A. Embankment Area

The slopes forming the abutments on the north and south side are
both approximately 30 feet high. The right abutment is sloped at
approximately 2:1 (horizontal:vertical). The left abutment s]opé
varies but has an average slope of approximately 3:1. The>drainage
area in the center is approximately 150 feet wide. The area is
covered with sparse vegetation cbnsisting of sagebrush and grass.
Isolated large brush is located along the current drainage courses.

Our engineering geclogist mapped the surface exposures at the site
of the embankmenf. As shown on the geologic map, the site is mainly
undertain by alluvial fan soils of the Peavine Mountain. These soils
were encountered at the surface in Test Pits 1 through 4. The soils
encountered were generally very dense, dry to moist, brown, well-
graded gravel with sand, overlying a stiff to hard, moist, brown sandy
silt containing gravel. A thin veneer of loose to medium dense, silty
sand and soft, sandy silt capped the subsurface soils at Test Pits 1
and 2, respectively.

Artificial fill soils were encountered to a depth of approximately
2-1/2 feet in Test Pit 5 and to the full depth in Test Pits 6 and 7.
The fill soils are generally loose and soft and not suitable to sup-

port the proposed embankment in their current state. The fill was
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most ‘Tikely placed as part of the housing and street construction

north of the embankment area.

B. Borrow Area
The borrow area slopes gently to the northeast at approximately
10 percent. It is covered with sparse sagebrush and grass.

The subsurface materials encountered in the test pits consisted

‘mainly of a very dense, dry, well-graded gravel with sand, silt and

cobbles. Cemented layers of this formation were encountered below a
depth of approximately 2 feet in Test Pits 8, 9, 10, and 11. Refusal
was encountered at approximately 8 feet in Test Pits 8, 12, and 13,
An approximately 2-foot thick upper layer of a very stiff, dry, sandy
lean clay with gravel was encountered in Test Pits 8 and 12. An
approximately 2-foot thick upper layer of dense, dry, clayey sand with

gravel was encountered in Test Pit 13.
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IV, CONCLUSIONS AND RECOMMENDATIONS

A. Site Preparation

The existing fill soils located on the left abutment are not
suitable to support the proposed embankment. These soils should be
removed to expose native, natural, dense soils. The removal of fill
should extend horizontally beyond the embankment a distance equal to
the depth of fill at the toe of the embankment.

The area upon which embankment or structures are to be placed
should be cleared, grubbed, and ;tripped to remove brush, roots, orga-
nic soils, and any existing improvements. It is estimated that the
stripping depth required will vary between 3 to 6 inches. Areas to
receive fill should then be scarified to a depth of 6 inches, coh-
ditioned to a moisture content near optimum, and compacted to at least
80 percent of the maximum dry density as determined by ASTM D1557-78.
If the scarificatioﬁ turns up a significant amount of boulders, the
subgrade can be prepared by proof fo]]ing to a non-yielding surface.
Abutment areas steeper than 5:1 (horizontal:vertical) should be
benched into competent natural soils a minimum horizontal distance of

5 feet before embankment is placed.
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B. Embankment Construction

" The soils encountered in the test pits within the proposed borrow
area are suitable as embankment fill., The fill soils encountered in
the left abutment area may be reused as embankment fill. The sandy
clay and clayey sand soils encountered in the borrow area should not
be allowed within 2 feet of the proposed Dant Boulevard roadbed. The
borrow area should be stripped of all vegetation before excavation
commences. We estimate this excavatjon depth may vary from 3 to 6
inches. | » '

The embankment fill should be placed in approximately horizontal
1ifts with a maximum Joose thickness of 8 inches. Rocks greater than
8 inches in least dimension should either be screened before placement
or raked and disposed of over embankment slopes. No deleterious
material should be allowed in the fill. The fill should be compacted
to a minimum of 90 perceht relative compaction near optimum moisture

content as determined by the ASTM D1557-78 method.

C. Outlet Pipe and Spillway

The natural soils at the proposed embankment Jocation will provide
adequate support for the RCP outlet pipe. = We recommend cut-off
collars be constructed around the outlet pipe. The collars should

penetrate a minimum of 12 inches into the native soils.
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The concrete spillway can be founded on either the compacted
embankment soils or native, stiff or dense soil. We recommended the
spillway walls be backfilled with a well graded soil meeting the

following specification:

Maximum Size Less than 1 inch
Liquid Limit Less than 40
Plastic Limit Less than 10
Passing No. 200 Sieve Less than 40%

Greater than 15%

1f backfilled with this material, the cantilevered walls can be
designed for an equivalent fluid density of 35 pounds per cubic foot,
if the backfill surface is level and adequate drainage is provided S0

that hydrostatic pressures are not developed.
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V. EMBANKMENT DESIGN

It is. proposed to construct the embankment with upstream and
downstream slopes of 3:1. This 1is a very conservative slope with
respect to slope stability. As an example, if it is conservatively
assuﬁed the compacted embankment materials have shear strength parame-
ters consisting of an internal friction angle of 32 degrees and an

apparent cohesion of 100 pounds per square foot, published charts pre-

‘dict a factor of safety of approximately 2.0. This factor of safety

assumes a line of seepage is not formed within the embankment. We
believe however that this assumption is valid since the embankment
will impound water for a period of 1 or 2 days, at the most. This is
not sufficient time for significant seepage to develop within the
embankment because of the well graded nature of the proposed embank-
ment materials. For this same reason, we do not see the need to
incorporate internal seepage controls within the embankment structure.

| A twelve inch thick layer of rip-rap will be placed on the
upstream and downstream sJopes. Given the small size of the rip-rap
and the proposed 3:1 slopes, it is our opinion the rip-rap can be
placed directly on the embankment face after the face has been proof

rolled.
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VI. CONSTRUCTION AND TESTING

We should review the project plans and specifications for confor-
mance with the intent of our recommendations. Site preparation and
grading should be performed under our observation and testing to per-
mit us to check that soil conditions are consistent with our findings.
We should evaluate variations of soil conditions which require sbecia]

consideration or modification of our recommendations.

10
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PLATES

Site Plan
Approximate Test Pit Locations.

Geologic Map

"~ Logs of Test Pits

Soil Classification and Key to
Test Data

Particle Size Analysis




ORIGINAL ‘ FILE IN TRIPLICATE
STATE OF NEVADA
DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES
DIVISION OF WATER RESOURCES

Application NO..eeeeeccccrnee : Filed.......... eeeeeeeeeeeeeeeee

APPLICANT MUST NOT FILL IN ABOVE BLANKS

APPLICATION FOR APPROVAL OF THE i’LANS ANDESPECIFICATIONS FOR
THE CONSTRUCTION, RECONSTRUCTION. OR ALTERATION OF A DAM

This Application Involves in No Way the Right to Appropriate Water

To secure the right to appropriste water, application should be made to the State Engineer on forms
which will be furnished upon reguest,

Phitlip J. Logan ¢ 160 Hubbard Way, Suite 2
Name of applicant 0 Address

Reno, Nevada 89502

, hereby make application for the approval of the

plans and specifications for the Construction of._Dant Boulevard Detention dam.
- : Construction, reconstruction, alteration Name of dam
. The owner of the proposed dam is City of Reno..
. ] Name of owner
. . i
of P+0. Box 1900, Reno, Nevada 89510 State of..... Nevada

“Address . .
e T N
If the owner is a corporation, give name and address of president and secretary—

n/a

Agent

The applicant is acting for the owner in the legal capacity of
Agent, Lessce, Trustee, etc.

Location of Dam

1. The source of water to be stored is unknown which is a tributary of unnamed drainage ,
. Name of stream or underground Stream
and the proposed dam to be located within the S_E Va, NE V4, Sec. z7
Twp... 19 . R. 19 E., M.D.B. & M. in Washoe County, Nevada.

Description and Dimensions of Dam
(If for an alteration, the data given below is for the altered dam)

2. Type of dam earth . 3. Length of crest 500 ft.
Concrete arch or gravity, earth, rockfill, etc.
4, Height stream bed to spillway crest...........?’..g ............... ft. 5. Height foundation to spillway crest 33 ft.
6. Freeboard.....,....]..g ............... ft. 7. Thickness at top......... 5 9 ................. ft. 8. Thickness at bottom............. 3 00 ........... ft.
Spiliway crest o top

9. Slope upstream*......... 3 hh’ ...... 10. Slope downstream* 3h}v ........ 11. Upstream facing* Lyip-rap .
*This information to be supplied for earth or rockfill dams. Concrete or rock paving, etc,

12. Amount of material in dam 80,000 cu. yds, 13. Estimated cost §....... 830,000. ..

Approximate

Reinforced concrete, 24 feet wide, 1400 cfs”at max pool

Type, capacity, etc.

15. Outlet data...36" diameter RCP with submerged inlet 210 ot A€ mi. Bt

Type, capacity, etd.

14. Spillway data

16. Elevation of crest of dam 4710 above MSL (NVGD) datum

‘Approximate elevation to be given if true elevation not available

17. Area of reservoir at spillway level .25 acres. 18. Capacity of reservoir 80 @ max p()O-Iav::. ft.

$100 filing fee must accompany this application




General Information

19. State the purpose of the dam Storm Water.‘ Detention I .
] Diversion only; storage only; storage and diversion; debris storage, elc.
20. ‘State the use that is to be made of water n/a

Municipal, domestig, irrigation, power, mining and milfing, recreation,

21. Engineers Kennedy/Jdenks/Chilton

or stockwatering

Name and address of Engineers preparing plans

160 Hubbard ‘Way, Suite 2

Reno, Nevada 89502

22, If the proposed ‘dam is to be built under Federal super

vision, state what department has jurisdiction
" n/a A '

23. The maps, plans and specifications accompanying this gbpli

{SiGNED] :

App(cjm

this......J..d...day of Ao, ,19.88

APPROVAL OF APPLICATibN NO..

reemeereaens » INCLUDING
THE PLANS AND SPECIFICATIONS

Tais Is TO CerTIFY That Application No.

, including the plans and specifications
for the

dam
has been examined and the same is hereby..

approved, subject to the following conditions:

Witness my hand and seal this........... day

of : , 19

\ ' State Engineer
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Laboratory Tests

1E1eva'c1‘ons interpolated from site
topographic map, Plate 1.

LOG OF TESTPIT 1
Equipment Ford Backhoe

Elevation_t 4699 Ft.l Date 9/14/88

o Depth (it)
Sample

DARK RED BROWN SILTY SAND (SM)
1} Loose to medium dense, dry
!‘-:':'-'; BROWN WELL GRADED GRAVEL WITH
ia') SAND (GW) '

Very dense, dry

Test pit terminated at 10.0 feet

15

LOGOF TESTPIT 2
Equipment Ford Backhoe

Elevation t_4666 Ft. pate 9/14/88

o Depth (it)
Sample

TT] DARK BROWN SANDY SILT (ML)
N Soft, moist

RED BROWN WELL GRADED GRAVEL WITH
SILT - AND SAND (GW-GM)

Dense to very dense, moist

BROWN SANDY SILT WITH GRAVEL (ML)
Very stiff to hard, moist, some
plasticity

10—

Test b'it terminated at 12.0 feet

15—

PLATE

LOGS OF TEST PITS 1 AND 2

E==== Harding Lawson Associates
T E 3 Ené;meer:s.Geobglsis DANT BOULEVARD DETENTION DAM 4
== eophysiICISts

= RENO, NEVADA _
P I} v FEEOUED - OATE . .. . REV.SED Grit

WAE 0843, 149.05 s 0/4/88




s 5 = LOG OF TESTPIT 3
8 0% ng ; -g Equipment Ford BaCkhoe
= .‘-_'-,_" [ £ a E
¢ 8¢ ¢ $ & Elevation % 3663 FL. Date 9/14/88
5 © fall ]
Laboratory Testsm =8 G0 0
. BROWN WELL GRADED GRAVEL WITH
1 SAND {(GW)
Cobbles to 12", very dense, dry
254 «pAY BROWN SANDY SILT (ML)
5- r Very stiff, moist
10 Test pit terminated at 10.0 feet
15-
= LOGOF TESTPIT 4
:c: 'GEE)_ Equipment Ford Backhoe
Q
2 & Elevation ¥ 4667 Ft. Date 9/14/88
OF{==
"] DARK BROWN WELL GRADED GRAVEL
WITH SAND (GH) , :
Cobbles to 12", dense to very
dense, stightly moist
st
=) RED BROWN SANDY SILT (ML)
stiff to very stiff, moist
10 Test pit terminated at 10.0 feet
15+
Harding Lawson Assoclates LOGS OF TEST PITS 3 AND 4 PLATE
HE -} g"g‘%eegwe?bg‘s‘s  DANT BOULEVARD DETENTION DAM
eoPRYSIGISIS RENO, NEVADA 5

—
"MAE 0843, 14905 25 074788 i
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Laboratory Testsm =8 o

Density {pch)

LOG OF TEST PIT 5

Equipment Ford Backhoe

Elevation_* 4675 Ft. pate9/14/88

© Depth {f1)
o Sample

LIGHT BROWN SILTY SAND (SM)
WITH GRAVEL -
Loose, dry

BROWN SILT WITH SAND ( ML)
Very stiff, moist

15+

Q@
o
E
@
w

o Depth (ft)

LOGOF TESTPIT 6

|FILL

Test pit terminated at 10.5 feet

Equipment Ford Backhoe

Elevation T 4671 Ft. pate 9/14/88

|

|

RED BROWN SILTY GRAVEL WITH
SAND (GM)
Lcose, dry

10

RED BROWN SILT WITH GRAVEL
(ML)
Soft to medium stiff, moist

feet .

Test pit terminated at 11.0 ~

FILL

Harding Lawson Associates
IR Engineers, Geologists
F=—22x— & GepphysiCisis

LOGS OF TEST PITS 5 AND 6
DANT BOULEVARD DETENTION DAM
RENO, NEVADA

PLATL

DRAWN JOB NJUMBER

MAE 0843,149.05

LATE - REVISED DATE

10/4/88
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Laboratory Tests® =& oA

% Passing No. 200
Sieve = 26.4
LL=36, PI=6

LOG OF TEST PIT 7
Equipment Ford Backhoe

Elevation_t 4694 Ft. Date_9/14/88

o Depth (it)
Sample

J L| BROWN SILTY SAND (SM)
Trace gravel, loose to medium
(]| p| dense, dry ‘
rw' [
sILI =
b w
ol b
"‘.o o
19
Ully
104 - Test pit terminated at 10.0 -“—

feet

156+

LOGOF TESTPIT 8
Equipment Ford Backhoe

Elevation® 4777 Ft. pate_9/15/88

o Depth (ft)
Sample

DARK BROWN SANDY LEAN CLAY WITH
GRAVEL (CL)
-'--tery stiff to hard, dry, roots to

12.0 feet

1'RED BROWN WELL GRADED GRAVEL WITH
SAND (GW)

Cobbles, very dense, dry, cemented
from 2.0 to 4.0 feet

| Refusal '

~*1Test pit terminated at 8.0 feet

104
15—
H-rdlng Lawson Associates LOGS OF TEST PITS 7 AND 8 P ATE
TR Enginears, Geologists DANT BOULEVARD DETENTION DAM
2:= -t g Geophysicists RENO, NEVADA
DRAWN JOB NUMBER AFPROVED DATE REVISED oﬁa
MAE 0843,149.05 10/4/88
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% Passing No. 200°

o Depth {ft)
Sample

LOG OF TEST PIT 3
Equipment Ford Backhoe

Elevation ¥ 4778 Ft. Date 3/15/88

BROWN WELL GRADED GRAVEL WITH
SAND AND SILT (GW)
Yery dense, dry

Cemented from 3.5 to 5.0 feet

BROWN WELL-GRADED SAND WITH SILT

GRAVEL (SW-SM)
Dense to very dense, moist

MAE

0843,149.05

10/4/88

Sieve = 11.7
LL=38, PI=14 10— Test pit terminated at 9.5 feet
154
= LOGOF TESTPIT 10
- = 2 Equipment Ford Backhoe
a E
& &  Elevation t 4802 Ft. Date 9/15/88
0 R
#=] BROWN WELL GRADED GRAVEL WITH
SAND AND SILT (G}
Cobbles, dense to very dense, dry
Cemented from 2.5 to 4.5 feet
Test pit terminated at 9.0 feet
15—
Harding Lawson Associates LOGS OF TEST PITS 9 AND 10 PLATE
T3 = Eng . Geologi
LY (s DANT BOULEVARD DETENTION DAY 8
DRAWN JOB NUMBER ;\;P&D DATE REVISED DalE
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Laboratory Tests @ = 8 da

% Passing No. 200
Sieve = 7.6
Non-Plastic

z %;;’L Equipment Ford Backhoe

[= %

& &  Elevation_* 4815 Ft. pate_9/15/88
0

LOG OF TESTPIT 11

10~

15

DARK BROWN SILTY GRAVEL WITH
SAND (GM)

| SILT AND SAND (GW)

\Loose to medium dense, dry
RED BROWN WELL GRADED GRAVEL WITH

Very dense, dry
Cemented from 2.0 to 7.0 feet

o Depth (ft)
Sample

%1 Test pit terminated at 8.1 feet

LOGOF TESTPIT 12
Equipment Ford Backhoe

Elevation t 4776 Ft. Date 9/15/88

?ARK BROWN SANDY CLAY WITH GRAVEL
CL)
Stiff to very stiff, dry

BROWN WELL GRADED GRAVEL WITH
SILT, SAND, AND COBBLES (GW-GM)
Very dense, dry

Refusal
Test pit terminated at 8.0 feet

10

15

% Harding Lawson Associates
XT3 Engineers. Geologisis
1.1 & Geophysicists

=

LOGS OF TEST PITS 11 AND 12 PLATE

DANT BOULEVARD DETENTION DAM
RENO, NEVADA

-— DRAWN JOBNUWEZER

MAE 0843,149.05

AFPROVED

CATE REVISED DATE
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2 58
- Laboratory Tests @ =8 &
LL=38, PI=19
% Passing No. 200
—_ Sieve = 36.6

Density (pct)

LOG OF TESTPIT 13
& Equipment Ford Backhoe

Elevation_Y 4754 Ft. Date 9/15/88

o Depth ()

E
@
44 BROWN CLAYEY SAND WITH GRAVEL (SC)
.Dense to very dense, dry
Cemented from 2.0 to 5.0 feet

RED BROWN WELL GRADED GRAVEL WITH
SAND AND SILT (GW)

CobbTes, very dense, dry

Refusal
Test pit terminated at 8.0 feet

154

: _ HardingLawson Associates
i T, Engineers, Geologists
| {E.Y & Geophysicists .

g, LOGOF TESTPIT
-_g E Equipment
- 2 & Elevation Date

0

5

104

154

LOG OF TEST PIT 13 PLATE

DANT BOULEVARD DETENTION DAM
RENO, NEVADA - '

10
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MAJOR DIVISIONS TYPICAL NAMES
aw WELL GRADED GRAVELS WITH OR
» CLET?EE%EV%%&"'EEH WITHOUT SAND, LITTLE OR NO FINES
Ll N
GRAVELS aP POORLY GRADED GRAVELS WITH OR
A WITHOUT SAND, LITTLE OR NO FINES
= MORE THAN HALF .
8m COARSE FRACTION GM SILTY GRAVELS, SILTY GRAVELS
< ';' 1S LARGER THAN WITH SAND
QG| NodSEVESIZE | GRAVELS WITH OVER
Lo 12% FINES e CLAYEY GRAVELS, CLAYEY
=L 3 GRAVELS WITH SAND
<E' N o & @
e sw |* * | WELL GRADED SANDS WITH OR WITHOUT
Ozz *.*.*| GRAVEL,LITTLE OR NO FINES
US <% CLEAN SANDS WITH il
o E SANDS UTTLEORNOFINES | o |"s "o| POORLY GRADED SANDS WITH OR
cw _ L*.%.| WITHOUT GRAVEL, LITTLE OR NO FINES
gg MORE THAN HALF ARG
ARSE FRACTION sM | I*] i*] SILTY SANDSWITH OR
Q IS SMALLER THAN o] | HOUT GRAVE
NO. 4 SIEVE SIZE SANDS WITH OVER ol WITHOUT GRAVEL
9 ()
12% FINES sc 17772 CLAYEYSANDSWITH OR
s/%% WITHOUT GRAVEL
AV
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTS WITH
N SANDS AND GRAVELS
Ju SILTS AND CLAYS "/ /] INORGANIC CLAYS OF LOW TO
OZuw CL MEDIUM PLASTICITY, CLAYS WITH
R LIQUID LIMIT 50% OR LESS ‘A SANDS AND GRAVELS, LEAN CLAYS
Se@ o ([} oreawicsiLTs oR cLAYS
Z&Jg il OF LOW PLASTICITY
=l RN
<Ig INORGANIC SILTS, MICACEOUS OR
r%z MH DIATOMACIOUS, FINE SANDY OR
0zz SILTY SOILS, ELASTIC SILTS
|~
w SILTS AND CLAYS CH [///] INORGANIC CLAYS OF HIGH
Z3 LIQUID LIMIT GREATER THAN 50% PLASTICITY, FAT CLAYS
w = 777
OH F/7,7i ORGANICSILTS OR CLAYS
% OF MEDIUM TO HIGH PLASTICITY
z. A
Pt P PEAT AND OTHER HIGHLY
HIGHLY ORGANIC SOILS ooy PR NP OTHE
FAA_ALAY
UNIFIED SOIL CLASSIFICATION - ASTM D2487-85
Perm —  Permeability Shear Strength (psf) F Confining Pressure
Consol —  Consolidation : TxUU 3200 (2600) — Unconsolidated Undrained Tniaxia; Shear
LL —  Liquid Limit (%) (FM) or (S} {field moisture or saturated)
Pl —  Plastic Index (%) TxCU 3200 (26009 — Consolidated Undrained Triaxial Shear
G Specific Gravit P) (with or without pore pressure measurement)
s 7T opeclictraviy T(CD 3200 (2600) — Consolidated Drained Triaxial Shear
MA  —  Parlicle Size Analysis SSCU 3200 {2600) — Simple Shear Consolidated Undrained
B —  “Undisturbed” Sampte [{x] (with or without pore pressure measurement)
<4 —  Bulk or Classification Sample SSCD 3200 (2600} — Simple Shear Consolidated Drained
DSCD 2700 (2000) — Consolidated Drained Direct Shear
uc 470 — Unconfined Compression
VS 700 — Laboratory Vane Shear
KEY TO TEST DATA
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DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

DIVISION OF WATER RESOURCES
Capitol Complex
201 S. Fall Street
Carson City, Nevada 89710
(702) 885-4380

September 2, 1988

Phil Logan- S

. Kennedy/Jenks/Chilton
160 Hubbard Way #2
Reno, Nevada 89502 -

_ Ret  Dant Street Detention Dam

Dear Mr. Logant

" 1 have reviewed your preliminary plans, concept and letter of August 31, 1988, for
a flood detention dam at Dant Street and have the following comments:

-1, I like the spillway design flow criterfa and I can live with the
: 1/2 PMF with no free board provided all of the hydrology input
is well on the conservation side, i.e., time of concentration,

curve number, percent impervious area, ete,

2. Even though the 100 year storm will be detained and evacuated
. over a 24 hour period there may be instances where a small
amount of water will be stored over longer periods of time.
Depending on what the foundation exploration shows and the
embankment soils classification, sound engineering principles
should be used to determine if _any internal drainage fis

PN ” - gone e

‘required.

3. - Spillway velocities should be determined to evaluate whether
some energy dissipation is required in the spillway chute as
well as at the toe of the dam, keeping in mind this will only be
needed one percent of the time.

As the design progresses further, I will be more than happy to discuss any
questions you may encounter.

Sincerely,

R. Michael Turnipseed, P.E.

Eh'e ' Sust‘ace Water and
dfu ication Section

RMT/bk

(% -
o C oy,
Ep - s,

I_'l'l




Kennedy/Jenks/Chilton

Consulting Engineers

160 Hubbard Way. No. 2
Renp. Nevada B9502
702-827-7900

31 August 1988

Mr. Mike Turnipseed P.E.
Division of Water Resources
Carson City, NV 89701

Subject: City of Reno - Plumas/Moana Storm Drain
Dant Street Detention Dam
K/J/€ Job No. 877041.00

Dear Mr. Turnipseed:

Kennedy/Jerks/Chilton has been engaged by the City of Reno to study and design
a storm sewer system in the Moana Lane/Plumas Street and Lakeside Drive area.
Currently, runoff travels overland and collects at the corner of Moana Lane
and Lakeside Drive and causes flooding of that intersection as well as adja-
cent private and commercial properties.

Our initial task was to collect this runoff and convey it to the Virginia Lake
facility. However, the magnitude of the 100 year runoff flows made under-
ground conveyance to Virginia Lake economically infeasible. The City of Reno
subsequently directed Kennedy/Jerks/Chilton to explore upstream storm water
detention dam sites to reduce the peak flows that have to be carried through
the project site. : '

To that end, we have defined a detention site on the major drainage basin and
channel that provides significant flood attenuation for the project. The site
(see Tocation map) is located in the defined channel that parallels Skyline
Boulevard to the east. Specifically, the site is adjacent to the intersection
of Dant Street and Pioneer Drive in Reno, Nevada.

Enclosed are preliminary plans of the proposed detention dam which consists
of:

40 scale plan view of the dam.

. 40 scale horizontal vs. 10 scale vertical centerline profile of the
dam.

. Typical dam cross-section.

. Cross section of the dam at the spillway.

It N

We would Tike to request that the State review these preliminary plans and the
following listed design assumptions/parameters and offer any comments and or
suggestions that you think important for this structure. Also, we would
appreciate a listing of specific design requirements that would be imposed on
this dam because of its location and height.




K g

KennedyJenks/Chilton

— Page Two
Mr. Mike Turnipseed P.E,
31 August 1988

Our design assumptions/parameters are:

1. Spillway capacity for 1/2 PMF flows (Preliminary PMF flows
approximate 5500 cfs, 6 hour PMP of 12.9 inches).

2. 1/2 PHF flows will be taken over the top of the dam (approximately
2750 cfs).

‘3. No freeboard allowance required in spillway for 1/2 PMF flows.

4., Minimum }ow-]evel outlet storm pipe size to be 24 inches (not shown
on plans). » : .

- 5, Detention basin to be completely drained within 24 hours after the

' 100 year peak.

6. Minimum of 3 feet of freeboard above 100 Year flood storage
elevation, (Preliminary 100 year elevation 4696.6 and 40
acre-feet).

7. Homogenous embankment with upstream face erosion protection.

8. CGeotechnical studies to include proposed embarkment material

’ physical characteristics (Unified Soil classification, gradation,

{ Atterberg limits, compaction characteristics and triaxial tests) at
lTeast 3 foundation borings (abutments and bottom) and a stability
analyses of the embarkment.

‘9. Spillway erosion protection with Gabion mats.
a 10. This structure will be classified as high risk.

It would be a great help if you could respond to this request as soon as your
schedule allows. The City of Reno hopes to be able to negotiate a cost
sharing construction package with a private developer who will be working on
the adjacent land, I will be free to meet with you in Carson City to discuss
this project and to answer any questions you may have.

Sincerely,

KENNEDY/JENKS /CHIL TON

Phillip J. Logan Pif.
Civil Engineer

Encl. '
cc: Steve Varela - City of Reno w/Encl.
Robert Gottsacker - City of Reno w/Encl.

- ————— o —— -
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FLOOD HYDROGRAPH PACKAGE HEC-1 (IEM XT 512K VERSION) -FER 1,1985
U.8. ARMY CORFS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
EER '

THIS HEC-1 VERSION CONTAINS ALL OFTIONS EXCEFT ECOMDMICS, AND THE NUMBER OF FLANS ARE REDLCED 70 3

HEC-1 INFUT . "~ PABE 1

L . A Y .. N RPN AT : I -JOONE )

10 DANT BLVD DETENTION DAM

m FUTURE LAND USE CONDITIONS WITH DETENTICN BARIN AT DANT KOAD ADDED
ID DRAINAGE AREA TRIBUTARY TO DAN BASIN ONLY - USING SCS METHODOLGGY
ID 100-YEAR, 24-HDUR STORM, SCS EMERGENCY SPILLWAY DISTRIBUTION

D FILE 100V, INP JARET CARSON NOVEMEER 1, 1988

*DIABRAM

17 3 0 ¢ 289

10 3 0

IN 15 0 0

¥ FREF R R R R F R R R B R E N R R R E R H R RN E R R EF P R R R F R R RN RE R

KK FLUML

N FLUM! SUBBASIN 16 HIGHEST, WESTERNMOST, DUE SOUTH OF HT ROSE SUESTN,
BA  0.35 '
B 2.7

FC 0,00 .002 L0085  L00B  LOH1 L0148 LO17 L0200 L0302
FC.029  .032 035 038 041 .044 048  .052 L0556 LO40
PE 064 L06B 072 076 L0BD  L085 L0900 .095 L1000 L105
PC L1000 115 1200 126 133 L1800 147 IS5 L4163 172
PC .18 .19t 203 .28 236 757 283 387 Le83 L707
FC 738 758,776,791 804 .BIS 825 .814  .B4?  .BM9
FC  .B36  .B63  .869 .87 .BB1 .87  .893  .898  .903  .90B
PE 913 918 .922  .926 930 .934  .938  .942  .046 .90
FC.933 .95  .959 .92 965 .98 .971 .97  ,977  .9ED
FC .983  ,985  .989  .992 .95  .998 1,00

L5 0 85 '

i 6z
¥ A Rt Tt s T T T I PP LY PR RT TS pupppps

KK FLUMZ

KH FLUM2 SUEEASIN PARALLELS PLUMI TO THE EAST, EQUALLY HIGH IN WATERSHED
BA 0,20
LS 0 85

U 0.27
¥ ii***i*********t***************i*i**************ﬁ********************i****

KK COMB




33 KK ROUTE

34 KM ROUTE PLUMI & PLUM2 COMBINED FLOWS THROUGH PLUM3 LSING KINEMATIC WAVE
35 RK 2200 ¢.064 0,04 TRAP 10, 2,
¥ *****H**H*HH**H*H****i****ié***-H*****HH*****H****H**HHH*HH**
34 KK FLUM3
37 - kM PLUMS SUBBASIN IS ON MAINSTEM BETWEEN TRANSHISSION LINE & MCCARRAN ELVD
38 BA  0.26
39 LS 0 85
30 w03t
¥ *-H!*H*****H*H**Hi*H*******H******HHHH*H***H***H*H*H******H
HEC-1 INPUT
LINE ID12345678910
41 KK COMB
42 kM COMEINE PLUM3 LOCAL INFLOW WITH ROLTED FLOW FROM AEOVE AT MOCARRAN
43 HC 2
: # %Hi’:ﬂ.‘;:‘:ﬁ::::‘xﬁ:%:%:%’E:ﬁﬁ:,‘é:{:,‘.’i:{:{::‘:i.‘:H‘;‘%‘{{}.‘HH:{{{HHH;‘:H%HH****
44 KK ROUTE
LI kM ROUTE ALL FLOMS FROM SUEBASING 1,2,3 FROM MCCARRAN TO DANT BLVD.
" 44 R 5600 0,050 0,04 TRAP . 2.
¥ **H**f:ﬂ%::::::;;:.'.:f:{:::‘:'.’:{f*::::{ﬁ:’ﬂ:ﬂ{:#{:’{::m‘:{.#:{:ﬂm**ﬂﬂ*
47 KK PLUMY
18 KM FLUMA IS SUEBASIN BETWEEN MCDARRAN AND DANT BLVD.
49 BA  0.40
50 LS 0 85
3t U 0.49
¥ 'H*H**H***H******H**H‘-**HH*HHHH**H-)EHH**HHHHHH*H**H**
uZ KK CoMe
3 kM COMBINE RUNDFF FROM PLUMA WITH ROUTED FLDW FROM AROVE AT DANT BLVD,
o4 He 2

¥ ***{**§**i*¥*§***{¥§§¥{{{{§¥{¥K§T{I{EK¥{{{§{§{%{§E{

LRdrass i st TELTETT LTINS

a0 KK DETEN ‘ : '

¥ ROUTE ALL COMBINED FLOMS THROUSH DETENTION EASIN WITH 24" DUTLET

¥ NOTE: BV IS RESERVOIR STORAGE DATA; SE 1S5 CORRESFONDING ELEVATIONS;

¥ 55 DESCRIBES SPILLWAY CHARACTERISTICS; 5L IS LOW-LEVEL DUTLET.
36 RS I STOR ¢
57 &v ¢.0 04 28 J7 157 2. 4.0 W6 .58 1041
o ¥ 152 w0 2,7 I3 4.8 58,9 739 B34 94,4
a7 SE 468 A0 a72 a7s 4676 4678 4SR0  44B2  4sps 4484
&0 SE 4688 4890 4892 4494 498 4700 4702 4706 4708 4710
&1 55 4700 m.3 3.1 1.5
62 5L 4647 2,43 6.9 0.5
63 Ko ! 2
&4 i1

ECHEMATIC DIAGRAM OF STREAM NETWORK

V) ROUTING {-=->) DIVERSION OR PUMF FLOW
{.) CONNECTOR {4-==) RETURN UF DIVERTED OR FUMPED FLOW
FLUMY

. FLUMZ

PAGE

2




v
- 3 ROUTE
(:_ 3 . PLUMZ
B 41 1y
v
v
44 ROUTE
47 . PLUMG
52 COME. ..... eeras
v
v
55 DETEN

{¥%#) RUNGFF ALSC COMPUTED AT THIS LOCATION
i _ AH¥
FLOOD HYDROGRAFH PACKABE HEC-1 (IBM XT 512K VERSION) -FER 1,1985
U.5. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENSINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95416
Fr¥¥

( DANT BLVD DETENTION DAN
FUTURE LAND LISE CONDITICNG WITH DETENTION BASIN AT DANT ROAD ADDED
DRAINAGE AREA TRIBUTARY TO DAN BASIN ONLY - USING SCS METHODOLOBY
100-YEAR, 24-HOLR STORM, SCS EMERGENCY SPILLWAY DISTRIBUTION
FILE 100Y.INF JANET CARSON  NOVEMEER 1, 1988

710 OUTPUT CONTROL VARIABLES
IFRNT - 5 PRINT CONTROL
- IFLOT 0 PLOT CONTROL
gscAL 0. HYDRDSRAPH FLOT SCALE
It HYDROGRAPH TIME DATA
NHIN 5 NINUTES IN COMPUTATION INTERVAL
1DATE ! O STARTING DATE
- ITIME 0000 STARTING TIME
NQ 289 NUMEER OF HYDROGRAPH ORDINATES
NDDATE 2 O ENDING DATE
NDTIME ENDING TIME

COMFUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24,00 HOURS

ENBLISH LNITS

WARKING #%+ TIME INTERVAL 1& GREATER THAN . 29%LAG

(

TUOEES EEE RER RN SR KRR XEX NEE EEE BEE ERE KRR F¥E FXE EFE FEE REF LK XEE BRE FER EEE FEX FER XXX FEF REX FEE ERE FEE BRSO XEE EE¥
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FEEEIERERFRIHA

—_ 63 KO OUTPUT CONTROL VARIABLES
IFRNT { FRINT CONTROL
IPLOT 2 PLOT CONTROL
ya G5CAL 0. HYDROBRAFH PLOT SCALE
HYDROGRAFH ROUTING DATA
- =6 FS STORAGE ROUTING
NSTFS f NUMBER OF SUBREACHES
Imyp STOR TYPE OF INITIAL CONDITION
- RSVRIC 00 INITIAL COMDITION
X - 00 WORKING R AND D COEFFICIENT
.97 8V STORAGE 0 .0 .3 .8 1.é 2,7 4,0 5b 7.6 10,1
13.2 17.1 7 32.9 39.5 45.8 u4.9 73.1 83.4 94,6
a9 58 ELEVATION Ab6B.00  8670,00  4472,00  4674,00 4676.00  4578.00  4680.00 4882.00  4484.00 4484, 00
4688.00  4690.00 4692.00  4496.00 469800  4700.00 470200 4706.00  4703.00 4710.00
82 8L LOW-LEVEL DUTLET
- ELEVL 4667.00 ELEVATION AT CENTER OF DUTLET
CAREA 2,43 CROSS-SECTIONAL ARFA
cot 90 CDEFFICIENT
) EXPL 50 EXPONENT OF HEAD
b1 55 SPILLWAY
CREL 4700,00 SPILLWAY CREST ELEVATION
SFYID 23,30 SPILLWAY WIDTH
COON 3.10 WEIR COEFFICIENT
( EXFH 1,30 EXPONENT OF HEAD
7 *EX
COMPUTED OUTFLOW-ELEVATION DATA
OUTFLOW 00 19.31 21,48 24,20 7.7 3.4 37,03 49,05 £3.93 100,76
ELEVATION  4248.00 488,71 4568.50  4448,90  4669,50 4570.41  4471.95 4574.82  46B1.15  4700.00
OUTFLOW 103,50 120,67 15.78 252,35 9391 40395 896,01  1283.44 1780.01 2399.13
ELEVATION 470011  4700.41  4700.92  4701.42 4702.52  4703.62  4704,92 270441 470811 4710, 00
CONPUTED STORAGE-DUTFLOW-ELEVATION DATA
STORAGE 00 00 .01 02 .03 04 .09 27 .28 a7
OUTFLOW 17.54 19.31 21.48 24,20 27,71 30,38 32,41 39.03 39.22 45,41
ELEVATION  4868.00 4468.21  4448.50 4568,90  4649,50  4670.00  4570.41  4671.95 467200 &4474.00
ETORAGE 1.10 1.57 2,66 4,00 4,92 S50 7.58 10.10 13.20 17,10
OUTFLOY 49,03 52.62 o8.17 63.24 £5.98 67.93 72,32 76,45 0,38 84.12
ELEVATION 474,82  4676.00  447B.G0 4580.00  46B1.15  46B2.00  4454.00 448,00 4588, 00 4£90.00
ETORAGE 21,70 32,90 39.50 46,80 47,24 43,48 0,92 53,37 od. 90 728
CUTFLOW 87.70 §4,43 97.66 10076 10350 120,67 145, 78 ZERIS 0 0806 WYL
( ELEVATION  4892,00  44%6.00  4498.00 4700,00 700,11 4700.41  4700.92  4701.47 470200 4702,52
ETORAGE 62.28 8. 18 73,10 75.23 83,40 84,00 94,40
CUTFLOMW 603,95 BY&.01  HI71.10  12B3.44 174449 1780.01  2399.13
ELEVATION  4703,62  4704.92  4704.00 4706.41  4708.00 470813 4710.00
¥+ WARNING +++ MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTARLE FOR OUTFLOMS BETWEEN 18. 18 28,
TUC BOUTET Jnrmpper il emgaan e e




HYDROGRAPH AT STATION  DETEN

— ¥ *
( DA MON HRMN ORD CUTFLOW STDRAGE  STAGE + DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA MON HEMN CRD OUTFLOW STDRABE  STAGE
* *
—~ 1 0000 1 i8. 0 4668,0 + 98 7. 0 266B.0 % 1 195 94, 32,1 4695,7
1 2 7. 0 45680 % 99 7. 0 45480 % 1 196 94, 31.7 4495.6
1 3 7. .0 446B.0 ¢ 1 100 7. L0 446B.0 % 1 197 93. 3.3 4495.4
t 4 7. 0 4568.0 % 1 104 7. O 46680 ¢ | 198 93. 30,9 4695.3
1 5 7. 0 466B.0% | 102 7. 0 46680 % 199 93. 30,6 4695,2
1 b 7. 0 4668,0 % | 103 7. O 8568,0 ¢ 1 200 93. 30,2 4695.0
i 7 7. 0 2568,0 # 104 7. O 4658.0% | 201 23, 29,8 4694.%
o 1 8 7. 0 4668.0% 103 7. 0 4568,0 % 1 202 92, 29.5 44694.8
1 9 7. O 466B,0 % 1 106 7. L0 44668,0 % 1 203 92, 9.1 4694.4
i 10 7. .0 46680 % 1 107 7 O 4668.0 % 1 204 92. 6.7 4594.5
1 f1 7. 0 466B.0 % | 108 7. .0 466B,0 % | 205 92, 28.4 4694.4
1 12 7. O 4658.0 % 109 7. 0 0568,0 % | 204 91, 28,0 45943
i 13 7. 0 5668.0 % 1 110 7. L 466B.0 % 207 91, 27.6 4894,1
1 14 1. 0 4668.0 % m 7. 0 4558,0 ¢ 1 208 91, 27,2 4694.0
H 15 7. L0 4868.0 ¢ 112 7 L0 485B.0 ¢+ | 209 1. 26.8 4493.8
f 16 7. 0 46680 # | 113 7. O 4646.0 % | 2i0 2. 26,5 45937
1 i7 . L0 46880 % | 114 7 ORISR 211 90, 26,1 4693.4
1 i8 7. O 846B,0 % f 115 7. 0 25668,0 % 1 212 0. 25,7 4593.4
1 19 1. Q0 468,05 1 116 7. 0 46680 ¢ f 213 0. 25,3 4693.3
1 20 7 O 46RO+ | 117 7. 0 4668.0 ¢ 1 214 70, 24,9 4493.1
— 1 2 7. A 46680 % 118 7. 0 466E.0 % 215 89, 24,5 4693.0
1 22 7. 0 25680 % | 119 7 0 46680 % 1 216 e9. 28,1 4892.9
) 1 23 7. O 4680 % i20 7. O 4e68,0% 1 217 9, 23,8 4892,7
S\ ! 24 7. O 468B.0 % | 121 7. O 4568,0 ¢ 218 g 23,4 4692,6
1 23 7. A 4568.0 % 122 7. 0 46680 % 1 219 £s. 3.0 4692,5
1 28 7. QO 4680 % 123 1. O AR ¢ 220 Bg, 22.6 44923
i 7 7. A 55RO % 8 124 7. L0 466B0 % | B, 2.2 4492,2
1 28 7. O 4668.0 ¢ 1 125 7. N R B 222 s, 21,8 4852.0
1 29 7. A 46680 % 126 8, RONE LT ERUR I 23 87. .8 4919
1 30 7 O 4568.0 % 1 177 9. 0 46680 ¢ 224 g7, 21.0 4891.7
i H 7. 0 4688,0% 8 28 1, 0 488B,0 % 225 g, 2006 4691,5
i 32 7. 0 4668,0 % 1 129 11 O 46880 % L 226 g7. 20,2 4691,3
i 3 7. 0 S4tB0 % 130 12. 0 4688.0 ¢ 1 227 86, 19.8 44912
1 34 I8 0 44680 % 131 14, 0 AAB0 % ) 228 gé. 19.4 4491,0
1 35 7. 0 466B.0 % 132 15, 0 45480 % 1 229 85, 19.0  44%0.8
1 3b 7. 0 48580 % 133 17, MU H O B &30 B3. 1B.6 4690.6
1 37 7. L 46880 % 134 iR L0 B6pB3 % 231 85, 1B.2 46%0.5
i 38 7 0 4568.6 % 135 22, O 4seBE % ) 232 85, 17.8 4690.3
1 39 7. S0 46580 % 134 25, 0 4069.1 % 1 233 b4, 17,4 4690.1
1 4 7. 0 B46B.0 % 137 28. O 46896 % 334 84, 17,0 4689.9
- 1 41 7. L0 4648.0 % 138 31 0 4570.1 % 235 B4, 16,6 46B9.7
1 42 7. 0 44580 % | 139 IZ 103 F ) 26 83, 16,2 4689.5
! 43 7. A 46680 % 140 34, A 4570.8 ¢ 237 83. 15,8 44B%.3
1 44 7. o0 45RO % 141 37, 2 OA871,5 % 238 B3, o4 4£89.1
B 45 7, 0 46580 % 14z 41, A 8572,4 % | 239 g2, 15.0 4488,9
1 46 7. 0 446B.0 + 143 45, o7 88735 % 1 240 g2, 14,7 4488.8
1 47 7. 0 465B.0% 1 144 50, 13 M75,2 % 241 81, 14,3 4£88.6
-1 43 7. O 464E.0 + 145 7. 2.9 4717 1 242 81, 13,9 4£88.4
( i 49 7. 0 44480 % 146 &5, 4,7 450,88 % | 243 Bi, 13,5 4488.2
! 30 7. U 456R0 % 147 73, 8.1 4844 % | 244 80, 13,2 4482.0
— 1 a1 7. 0 4E6B.0 ¥ 148 79, 12,3 4587.4 % | 245 B0, 12,8 446B7.7
1 52 7. 0 4568,0 ¢ 149 84, 16,9 4489.% % 1 246 79, 12.4 4487.5
) 33 7. ¢ 4468.0 ¢ 150 g87. 21,1 46918 % 247 79. 12,0 4687.2
1 54 7. 0 466B.0 % 151 o0, 24.9 4931+ | 248 78, 14,6 4687.0
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34,
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O 46680 ¢ 141
L0 4668.0 % 1 162
0 4608.0 % 163
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0 4668.0 % 1 165
0 4080 % 166
0 4668.0 ¢ 1 167
0 46680 # 1 168
L0 4668.0 % 1§ 169
0 4668.0 % 170
0 4668.0 # 1 171
0 4668.0 % | 172
0 4488.0 % | 173
0 46680 % 1 174
.0 464B.0 % 1 175
0 46480 % 176
0 688,00 % 177
0 46580 % 1 178
0 L588.6 % 1 179
0 48R0 % 180
0 46680 % 1 181
0 466B.0 % 1 182
0 46880 ¢ 183
0 46680 % 1 184
W0 4668.0 % 1 185
0 4p68.0 % 1 184
0 4648.0 ¢ 1 187
0 4648.0 % 1 188
O 46880 % 189
0 4588.0 % 1 190
0 4468,0 % | 191
0 8668,0 % 1 192
0 4468,0 ¢ | 193
0 GhER0 ¢ 194
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24-HR
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]1!
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24-HR
4579.02

1,71 58 K1

72-HR

4677.02

ETATION

4555.7
44597.0
4597,3
4497,5
44697.6 *
4497.7 +
4597.8 »
4697.9 #
4698.0 #
4598.0 ¥

4698.0 # .

4698.0 *
45%8.0 ¢+
4698.0 »
4697.9 +
4497.9 %
4597.9
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4697.7 +
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4697.6 ¢
4697,5 *
4697.5 +
4557.4 +
4497,3 %
4597.2 *
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4497.0 *
4694,9 %
4495,8 +
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4496,5 #
4595.4 %
4496.3
4596,2 %
4596,1 #
44656,0 %
4695.8 *

24, 00-HR
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91,

24,00-HR
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4679.02
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OPERATION

HYDROSRAFH AT
HYDROBRAPH AT
2 COMBINED AT
ROUTED TO

HYDROGRAFH AT
2 COMEINED AT
ROUTED 70

HYDROBRAFH AT

2 COMBINED AT

STATION

PLUML

FLUMZ

CoMR

ROUTE

FLUMS

L]

ROUTE

FLum4

RUNDFF SUMMARY

FLODW IN CURIC FEET FER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERASE FLOW FOR MAXIMJM PERIOD

2?.

FLOW FEAK
&-HIUR 24-HiUR
240, 1?.17 41,
150, 12,17 23,
B 12,47 b4,
381, 12,25 &4,
178, 12,17 30,
557, 1225 93
=il 12,28 3.
210, 12,42 47,

14,

72-HOUR

EASIN
AREA

&

20

.53

.81

.81

40

HAXTHUM
STABE

TIHE OF
MA¥ STABE
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FREH

FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 5t2¢ VERSION) -FEB 1,1985
U.5. ARMY CORPS OF ENGINEERS, THE HYDROLOBIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95416

1221

THIS HEC~1 VEREION CONTAINS ALL OFTIONS EXCEFT ECONOMICS, AND THE NUMBER OF PLANS ARE REDUCED T0 3

HEC-1 INRUT

L0630
2550
7420
L8790
5747

0743
5430
7550
,H398
9832

IQIIOIIUIO

(863
A370
T30
L5002
9916

X RN

LINE R . . O S A T, 7
1 1D DANT BLVD DETENTION DaM
2 B3] FUTURE LAND USE CONDITIONS WITH DETENTION BASIN AT DANT EDAD ADDED
3 b DRAINAGE AREA TRIBUTARY TO DAN BASIN ONLY - USING SCS METHODOLOBY
4 iD HALF FMF &-HR STORM, SCS EMERGENCY SPILLWAY DISTRIEUTION
3 ID FILE HALF,INP JANET CARSON NOVEMBER 1, 1938
#[1AGRAM
6 17 i 0 0 145
7 10 ] ¢
8 IR 7 0 0
¥ EREREREEEER RN RN R R R R RN R E R R RS R R B R R R RN R R PR R R R E R R RN
g KE o FLOKI : .
10 KM PLUK! SUEBASIN 1S HIGHEST, WESTERNMOST, DUE SOUTH OF MT ROSE SUBSTN.
1 BA 0,35 .
12 FB 5.2
13 PC 000 008 L0162 0296 .0ZI3 L0425 L0524
i4 FC 0990 1124 L1265 1420 1595 1800 2060
15 FC  .3300 L6030 L6330 6600 6340 7050 .7240
16 PC 7900 B804 ,BIBO 8312 .8439 .B%Al  ,BAT7R
17 PC L9103 9201 .9297 ,939%1 .94B83 9573 .9bAl
1g FC 1,000
19 LS 0 o
20 up 0,31
L 2 T 1 L I AR T AT T T T P IS TTT P TP ETEIT I
21 B PLUM2
2 4] PLUMZ SUEBASIN PARALLELS PLUMI TO THE EAST, EQUALLY HIGH IN WATERSHED
23 BFA 020
24 L& 0 B
25 w027 ‘
¥ RN ER R RN R R R E R P A R AR R RN R EE R R R R R R E R R R E RS E R RN F R R
26 KK COME
27 iM COMEINE FLOWS FROM PLUMI & FLUMZ SLERASING
2 HD 2
B EN RN F RN EAF RN A RS R ISRy

IR EE RIS AL E ST FFEF AT FIIRRE SR BT RS BB B D]

FAGE 1




INFUT
LINE

NG,

g

]
—

LINE

40
4
42

43
44
45
45
47

48
49
50

R o I L L IR O

OO0 D = - h

b

{V) ROUTING

{0} CONNELTOR

PLUKI

KK Ruuic

KM ROUTE PLUM! & PLUM2 COMBINED FLOWS THROUBH FLUM3 USING KINEMATIC WAVE
RE 2200 0.04 0,04 TRAP 10, 2.

LR LRt e L T Ty T T Ty T T T PP TR T OET T TP e

KK FLUMS

K FLUM3 SUEBASIN 1S ON MAINSTEM BETWEEN TRANSMISSION LINE & MCCARRAN BLVD
BA 0,26 -
L8 0 83

03 o
LR A e T T e T T T T T T T T T T TP T T Ty
Kk COMB

KM COMEINE FLUMI LOCAL INFLOW WITH ROUTED FLOW FROM AHOVE AT MCCARRAN

HC 2

¥ ORRERERRE R R R RN R RN RS R R R R R R R R R R B RS MR R RS EE R FE

HEC-1 INPUT

IDIIIIll’llllll.lzaill'llSll.llll4lllIIllstlllit!élllllil7llllllIB.llllll9llll.l10

KK ROUTE o

KM ROUTE ALL FLOWS FROM SUBBASINS 1,2,3 FROM MCCARRAN TO DANT ELVD.

RK 3600 0,050  0.04 TRAP 10. 2

R R RS R R R R R R R RN S S R R R R R R R SRR R R R PR E R RN
KK PLUNE

KM FLUM& 1S SUEBASIN BETWEEN MCCARRAN AND DANT BLVD,

BA 0,40

LS 0 83

w  0.49

LRt e e Ry S T AT e T TP A T T ST TIPP P e

KK COMB

kN COMEINE RUNDFF FROM FLUMG WITH ROUTED FLOW FROM ABOVE AT DANT BLVD,
HC 2 '

¥ AR O SR R R R E R K E R R SRR R R B S EE R R RS E R R RN

KK DETEN

¥ RAUTE ALL COMRINED FLOWS THROUSH DETENTION EASIN WITH 24" CUTLET

* NOTE: SV IS RESERVOIR STORAGE DATA; SE IS CORRESFONDING ELEVATIONS;

* 85 DESCRIEES SPILLWAY CHARACTERISTICS; SL IS LOW-LEVEL DUTLET.

RS 1 8TR 0

s 0.0 04 .28 JTL87 2.bb 4.0 a6 7.58  10.1
812 1R LT 39 9.5 468 549 7L B34 948
SE A668 4570 4472 4674 4676 4KTB ALBO 4482 4484 44BH
BE 46BB 4580 4497 46%6  4K9B 4700 4702 4706 4708 4710
55 400 233 L1 1.3

B 4647 2,43 0.9 0.5

ko 1 2

17

SCHEMATIC DIAGRAM OF STREAM NETWORK

{-—-3) DIVERRION DR FUMF FLOW

($---) RETURN OF DIVERTED R FUMFED FLOW

FLUMZ

PABE 2




2 ROUTE
32 . FLUN3
- 3 COMEvvensseeenn.
v
v
- ROUTE
— ) FLUNS
1 COMB.rierenns
v
v
51 DETEN

{+x#) RUNCFF ALSD COMPUTED AT THIS LOCATION
1 XERE
- FLOOD HYDROGRAFH PACKAGE HEC-1 (IEM XT 512¢ VERSION) -FER 1,198 .
LLS, ARMY CORFS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95414
FEEE

- DANT ELVD DETENTION DAM
FUTURE LAND USE CONDITIENS WITH DETENTION BASIN AT DENT ROAD £R0SD
( DRAINAGE AREA TRIBUTARY TO DAN BASIN ONLY - USING SCS METHODOLOSY
= HALF PMF 6-HR STORM, SCS EMERGENCY SPILLWAY DISTRIBUTION
FILE HALF, INF JANET CARSON NOVEMEER 1, 1988

710 DUTPUT CONTROL VARIABLES
IFRRT 5 FRINT CONTROL
IrLoT ¢ PLOT CONTROL
GoCaL 0. HYDROBRAFH PLOT SCALE
IT HYDROGRAPH TIME DATA
NAIK 5 MINUTES IN COMPUTATION INTERVAL
- IDATE 1 0 STARTING DATE
ITIHE 1200 STARTING TIME
N 145 NUMBER OF HYDROGRAPH ORDINATES
, KDDETE 1 0 ENDING DATE
NOTIME ENDING TIME

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 12,00 HOURS

ENGLISH UNITS

HARNING ##» TIME INTERVAL 1S GREATER THAN .29+LAB

tRE KEE FEE BRE FEE EXE FEE XEE SE¥ REE E¥F EEE EKE FEE $¥9 FEE FES ERE FER XEF EEF RER EEE FEY BEE EEX EFF XK FEE B FEE 3EE EE¥

FREXFELERTRNSE
* ¥

a1 KK * DETEN #




59 KO

52 R

a3 sy

n
b

o8 &L

57 858

OUTFUT CONTROL VARIABLES

IPRNT 1 FRINT CONTROL
IPLOT 2 FLOT CONTROL
O5CAL 0. HYDROGRAPH FLOT SCALE

HYDROSRAFH ROUTING DATA

STORAGE ROUTING

NSTPS 1 NUMBER OF SUBREACHES
1Yp STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
H +00 WORKING R AND D COEFFICIENT
ST0RABE .0 0 .3 .B 1.6 .7
13.2 17.1 2.7 32.9 39.5 4.8
ELEVATION 468,00  4570.00 4672.00 4474.00 A476.00 478,00
4488.00  4690.00 4492,00 4696.00  4498,00  4700,00
LOL-LEVEL OUTLET
ELEVL 4667.00 ELEVATION AT CENTER OF OUTLET
CAREA 2,43 CROSS-SECTIONAL AREA
coaL .90 COEFFICIENT
EXFL .50 EXFONENT OF HEAD
SPILLEAY
CREL 4700,00 SPILLWAY CREST ELEVATION
SFUID 23,30 SPILLMAY WIDTH
CooM 3.10 WEIR COEFFICIENT
EXFU 150 EXPONENT OF HEAD
FE¥
COMPUTED DUTFLOW-ELEVATION BATA
CUTFLOW 00 19.31 21.48 24,20 2.1 32,41 39.03
ELEVATION  4468.00  4468.21  4648.50  4448,90  4649.50  4470.41  4471.95
OUTFLOW 103,50 120,67 165,78 252.3% 393,91 403.95 B9, 0
ELEVATION  4700.11  4700.41  4700.92  4701.62 4702,52  4703.42  4704,92
COMPUTED STORARE-OUTFLOW-ELEVATION DATA
STORABE 00 .00 01 02 .03 .04 07
DUTFLOW 17.54 19,31 21.48 24,20 27.7¢ 30.38 32,41
ELEVATION  9648.00  4848.21 4868.50  4468.90  4669.50 4670.00  4470.41
STDRAGE 1,10 1.57 2,66 . 4,00 4,92 5. 60 7.58
DUTFLOW 45.05 52,62 a8.17 63.24 65.98 67,93 72,32
ELEVATION  4674.B2  4676.00  4578.00  44B0.00  06B1.15  4LBZ.O0  4683.00
ETORAGE 21,70 J2.50 39,50 46,80 47.24 48,48 50.52
OUTFLDW B7.70 94,43 F7.66 100,76 103,50 120,47 145,78
ELEVATION  4692,00  4856.00  449B.00  4700,00  4700.11  4700,41  4700.97
STORAGE &2.28 48,18 73.10 75,23 Bz 40 B4.00 ¥4, &0
OUTFLOW 03,95 B9E.01 171,10 (283,44 1746.69  17B0.01 239913
ELEVATION  4703,62  4704.92  4706.00 470641  4708,00 470,11  4710.00

¥k WARKING #+% MODIFIED FULS ROUTING HAY BE MUMERICALLY UNSTABLE FOR DUTFLOWS BETWEEN
THE ROUTED HYDROBRAFH SHOULD BE EXAMINED FOR OSCILLATIONS DR [UTFLOWS GREATER THAN FEQK INFLDWS,
THIS CAN BE CORRECTED BY DECREASING THE TIMF INTERVAL OF INCREATTMA GIOSARE 1O A ) ANACD DOARD 3

4.0
.9

4480, 00
4702.00

49! 05
4474,82

1283. 44
4706.41

27
39.03
4671.93

10,10
76,43
4685, 00

5537
aeH vs

Solda

4701.62

18, 10

5.6
73.1

4706.00

45,98
448115

1780.01
4708.11

28
3922
§672.00

13,20
80.38
4688, 00

54,90

308, (b
4702, 00

28,

1.6
83.4

4484.00
4708.00

100,76
4700, 00

2399, 13
4710,00

77
45.41
4574,00

17.10
B4.12
469000

57.28
KEARCH!
4702.52

10.1
94.6

4685.00
4710.00




HYDROGRAFH AT STATION  DETEN

'HE*****t‘!'H*****H‘**'!***'H'H*****!***************i**i*iﬁ******************PH***§*****i*i*ﬂ‘H*'*'H****f***'l***i********f!i{{i****i* -

¥ *
DA MON HRMN ORD OUTFLOW STORAGE  STAGE # DA MDN HRMN ORD OUTFLONW STORAGE ~ STAGE # DA MON HRMN ORD OUTFLOW STORAGE  STABE
* *
1 1200 8, L 4668.0 ¢ 8 50 630, 62,8 47037 + 1 99 97. 38.8 44978
l 2 7. o0 46880 % ¢ ) £00. 62,2 4703.6 + | 100 97, 38,1 4697.4
1 3 7. 0 A668.0 % 1 92 a7, 61,6 4703.5 % ) 104 97, 37.5 4697.4
1 3 7. 0 46680 % | A 555, 61.1 4703.4 + 1 102 94, 36.8 4497.2
1 3 7. 0 464B.0 ¥ | A 339, 60.6 4703.3 % 1 103 b, 3.1 4697.0
! 5 7. 0 446B.0 ¢ 55 518, 60,2 4703.2 % 1 104 96, 35.8 4696.8
1 7 7, Q0 466B.0 % | 36 498, 9.8 47031 ¢ 1 105 9. 34,8 4696.6
1 8 1. 0 44668.0 ¢ 1 a7 482, 3%.4 4703.0 % 1 106 93. 4.2 4696.4
1 9 7. 0 4658.0 % | 8 4bb, 3.0 472029+ | 107 95. 33.9 46962
1 10 7 0 44580 % 1 57 452, 98.7 4702.8 ¢ 1 108 94, 32,9 4694,0
1 i 7. 0 348.0 % &0 439, 9B.3 4702.8* 1 109 94. 32,2 4p95.B
1 12 7. 0 46680 ¢ | 81 426, 9B.0 47027 ¢ | 110 94, 3.6 4495.5
i 13 T 0 46680 % | &2 4135, S7.B 4702.6 % | 11 93, 30,9 48953
1 13 7 O 4648.0 % 63 404, 9.5 47026 ¢ 1 12 o3 30,3 449351
1 15 7. 045680 ¢ 1 b4 394, 97.3 47025 % 1 113 92,  29.7 44948
1 14 7. 0 455B.0 % | 5 384, 3.1 47025+ | 114 92 29.0 4946
1 17 7. 0 4B6B.0 % &b 378, w6, 9 4702,4 % ¢ -115 92. 28.4 4494.4
1 18 16. 0 4468.0 % 1 b7 37, 3.7 47024 % 1 116 91, 27.8 4694.2
1 i9 30, 0 4689.6 % 1 8 365, 56,9 47023 ¢ | 17 91. 7.1 4593.9
1 20 33 ZO4870.9 % | &9 356, 36,3 47023 % | 118 1. 26,5 4493,7
1 21 4, A AE72.5 % 1 7 352, 56,1 4702.3 % | 119 90, 25,9 4693.5
1 22 47. B EELY. RS 71 34¢. 96,0 47022+ | 120 0. 25,3 4693.3
1 A ol. 1.4 4575.5 % | 2 340, 33,8 40022+ 121 89, 28,7 A4893,1
! 24 b, 2.2 4772+ ¢ 73 334, 35,6 47022 % 1 122 &9, 24.0 4492.8
1 28 1. 3T 4750+ 74 326, 55.4 4702,1 % 1 123 g9, 3.4 4692,4
1 26 6. L0 4481,2 % | 73 343, 5.0 47020 % | 124 Be. 22.8 4692,4
t 27 72 7.5 4683,9 % 1 7 294, 4.5 47019 % | 23 B3. 22,2 4692.2
i 28 78. 11.3 44868+ | 77 271, 53,9 4701,7 ¢ 1 126 B8, 21,6 A4492.0
! 29 a4, 17.3 48901 % | ? 243, 3.1 47006 % | 127 87, 210 4491,7
1 30 0. 25.6 4534 % | 79 220. 92,3 47014 % | 128 87. 20,4 44%1,4
1 i 4, 36,3 4697.0 % 80 195, 1.5 47002 % | 129 8h. 19,8 46%1,2
i 32 125, 48,7 4703,5 % | 81 170, 3.7 47010 % | 130 gh. 19,2 4590.9
1 3 526, 0,4 47032 ¢ | 2 152, 49.9 4700.8 % 1 131 B3, 1B.& 4890.7
i 34 752, 69.2 4705.1 % 1 83 136, 49,2 4700.6 * | 132 - 83, 18,0 4690.4
i 3 1850, b 47063 ¢ B4 121, 48,5 4700.4 ¢ | 133 a4, 17,5 4490.2
1 3 1398, 77.3 4700.8 * 1 85 112, 47.9 47003 % | 134 B4, 16,9 4489,9
1 3 1438, 77.9 47069 % 1 B 104, 47,2 £700,1 % | 135 83. 16,3 4689.6
H 38 1407, 7.4 47068+ B7 101, 46,6 47000 % i 134 83. 15,7 4489.3
1 39 133, 76,2 4706,6 % ! B3 100, 6.0 4599.8 % | 137 B2, 15,2 4489.0
1 40 1230, 746 47063 % | B9 100, 45,4 885%.6 % | 138 82, 14.6 4588.7
! 41 1181, 72,9 47050 % § 80 100, 44,7 4994 % | 139 81. 14.0 4588.4
i 2 1070, 71,3 47056 % 91 100, 4,1 4699.3 % | 140 81, 13.5 4488.1
i 43 583, 9.8 4705.3 % | ez 2%, 43.4 4699.1 % | 141 80. 12,9 4487.8
1 44 910, 68.4 47050 % o 93 99. 42,8 498.9+% | 142 79, 12.4 4487,5
! 45 849, £7.2 4704.7 % i 94 9. 2.1 4898,7 » | 143 79, 11.8 4487.1
1 45 795, 66,1 47045 % | 93 93, 1.4 4985+ | 144 78, 1.3 448b.8
- 1 47 746, 63,1 4704.3 % | 35 3, 40,8 4698.4 ¥ 1 145 71. 10,8 4684.4
1 48 702, 64,3 4704,1 % g7 98, 40,1 4698.2 #
1 49 bé4, £3.5 4703.9 ¢ | 98 98, 39,5 4698.0 #

* ¥

PEAK FLOW TIME HAYIMUM AVERAGE FLOW
- &-HR 25-HR 72-HR 12, 00-HR
+  (CFS) {HR)
{CFS}
+ 1478, 3,00 452, 2°8, 258 258




FEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
&-HR 24-HR 72-HR 12, 00-HR
— + (AC-FT) (HR)
78, 300 36, 35, 35, 35

(. FEAK STABE  TIME MAXIMUM AVERAGE STABE
&-HR 24-HR 72-HR 12, 00-HR
+  (FEET) {HR)
4705.%4 3.00 4702,05 4693.14 4593.14 4693.14

CUMULATIVE AREA =  1.21 5Q M1
1 STATION  DETEN

(1) INFLOW,  (0) DUTFLDK
0. 400, 800, 1260, 1600. 2000. 2400, 18 0. 0. 0. 0.
(5 STORABE
0. 0, 0. 0. 0. 0. 0. 20, 40, &0, 80. 0.
DRHRMN PER

11200 11 . . . . . s . . . . .
1 2 . . . . . .
1 3 . . . . .
141 . : o
rosto. . . . :
14l : . . : .
1 7 : . . . .
1ol . : : : :
£ 9l . . . . :
1101 : . . . .
1121 . : . . :
113l . . . . .
141 , . . . :
151 : . . : .
161 . . . . :
171 . . . . :
{601 : : . : .
19.1 . . . . .
20,01 . : . :

-
-
-
-
-
-
-
-
-
-
-
-
.

21:01..:----.--l.---.-cl-.-olll_-u

2,01 . . . . .
230 1 . . s . .
#4.0 1 . . . .
5,01 ., . . .

26, 0 L . . . . . .
27. 1 . . . . « 5 . . . .

208,

-

-

o wm
.
-
-

30,
3.
32, . . . . . . .
33 . 0 . . . .1 . . . 5 . .
34, . . 0 . . 1. . . . . 5 '
35, ' . .0 . r . . . . . 5.

36, . . R . . . . . &, .
3. . . . ) G . . . . . 5. .
ig. . . O B . . . . . 5, .
39, . . I. D . . . . . . 5. .
40, . . I .0 . . . . . . g . :
£ L P | S e e e e S s e,
2. . . b . . . . . . . 5 . .

3 . L o0 . . . . . . . B,

fon ]
DDQEJ s |
ey
-
ol

-

N

l'lllllll'!llll!'!ll.llll'llll

44, . 1. o . . . . — L

1
i
!
1
1
1
1
!
1
1
1
1
1
1
1
1 29,
1
H
1
1
i
1
1
1
1
!
1
1
1
i
1




Lo

1 47,
1 4.
[ 4%,
50,

1

S} PR
I 52

1 53

1 34,

1 55

i Sh.
1 5.

58.

9.

60,

) PR

b2,

63,

68, I

.

1
1 B [

1o
10
L0
10
1o
10
0

Jd0
1
10

i0
10

10

10

10
10
I.
L.
0.

£9. 10.

{

i

1

1

t

i

1

1

i

1 67,
!

i

1 7 I
1

I

1

1

!

1

1

H
179
1
i

1001 8

wra... ..,

{021 o
1031 0
1041 O
1051 0
1061 0
Wil g
1081 0

1
1
1
i
i
|
1
1
i
1
1
1
i
1 9510
i
1
1
{
1
i
1
i
i
H
1
1
!
11097 0

0.

L I0 L
10,
I,

1.

10,

Ul

100 ...

. [}
L] * »
LI I ]

L)
a s

L I R ]

) .
. . »
] .

LI Y )

“« .
L) .
. x o

nnnnnnnnnnnnnn
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{
1
1
1
1

i
i
1
1
1
1
t
1
1
i
1
i
!
{
i
H
i
l
1
1
1
1
1

iy v : . . . . 5 [ . . e
1141 0 : . . . 5 . : . .
st o . . . . . .5 . . . .
1161 0 : : . : : - N . . .
1171 0 : . . : : .5, : . .
1181 0 . : . . . T . . .
1191 0 . . . . , - . . :
1201 0 : . . : . . 5 : . .
T -
1221 0 . . . . : .5 : . . .
1231 0 : . . . . .5 . . . .
1241 0 . . : . . R . . . .
1251 0 . . : . . .8 . . . :
1261 0 . . . : . .5 . : . .
1271 0 . . . . .8 . . : .
1281 O . . . . . 5 : . . .
1291 0 . : . . . 5 . . . .
1301 0 . . . . . § . . . :
1321 0 : : . : : s. . : . .
1331 0 . . . . s, . . : .
1341 0 . : . . . 5. . . .
w0 . . : . 5. . . . .
1361 D : . . . . §. . . . :
1371 0 . . 5. . .
1381 0 : : . : A : . .
1391 0 . . . 5 . . . :
1401 0 . : 5 . . .
1421 0 . . : . 5 : : .
1431 0 . . . § : . .
1441 0 . . . : 5 : : :
1451- : . . . = : . :
RUNOFF SUMHARY
FLOW IN CURIC FEET FER SECOND
TIME IN HOURS, AREA IN SGUARE MILES
| PEAK  TIME OF  AVERAGE FLOW FOR MAXIMM FERIOD  BASIN  MAXIMUM  TIME OF
OFERATION STATION  FLOW  PEAK \ AREA  STRBE  MAY STAGE
BHIR  24-HDUR  72-HOUR :
HYDROBRAFH AT |
FLUNY 645, 2,58 155, 77. 7. 3
HYDROGRAFH AT
FLLKZ B 2.5 B8, a, 42, 20
2 COMEINED AT :
COMB 1026, 2,58 243, * 122, 122, .55
ROLTED D |
ROLTE 1020,  2.58 24, 122, 122, .55
HYDROBRAFH AT
FLUM3 479, 2.5 115, 58, 58, J26
2 COMPINED AT
COMB 1499, 2.58 359, 179. 179, Bl
ROUTED TO
ROUTE 1470, 2,58 356, 179, 179. 61




2 COMBINED AT
+ COMB 2033, 267 535, 268, 268, 1.2

ROLTED T0 |
DETEN 1438,  3.00 452, 258, 258, 1.2 |
(— + | 4706.94 3.00

4% NORMAL END OF HEC-1 ##

N
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DESIGN STORM PRECIPITATION ANMOUNTS FROM NOAA
ATLAS 2 FOR PLUMAS/MOANA WATERSHED

Return Precipitation Amount In Inches
Period 6 Hour 24 Hours
In Years Storm _Storm _

2 ¥r 0.8 1.2
5Yr 1.0 1.6

10 Yr 125 1.8

25 Yr - 1.4 2.2

50 Yr 1.6 2.5

100 Yr 1.8 2.7




PLUNMAS/MOANA HYDROLOGY
SUMMARY OF RUNOFF PARAMETERS FOR SCS METHOD

Travel Time
Time Of Lag Time Thru Down- Accum.Time Accum.lag

Sub-basin Curve Concentration (Hours) Stream 0f Concen. Time
Number - Number (Hours) (=0.6Tc) Reach (Hours) (Hours)
Plumas

P 85 0.51 0.31 - 0.51 0.31

2 85 0.44 0.27 - 0.51 0.31

3 85 0.51 0.31 0.05 0.56 0.34

4 85 0.92 0.55 0.15 0.92 0.55

5 86 0.92 0.55 0.12 1.04 0.62

6 84 0.89 0.53 - 0.89 0.53

7 85 0.92 0.55 0.08 0.97 0.58
Lakeside

1 84 0.92 0.55 - 0.92 0.55

2 88 0.97 0.58 0.08 1.00 0.60

3 96 0.59 0.35 0.02 1.06* 0.64

4 95 0.66 0.40 0.02 1.08 0.65

5 g5 0.59 0.35 0.02 1.10 0.66

* Corbined With Plumas Subbasin 5




Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project PLutmns Meana /Jﬂl/uu:/rf By S2J pate £-//-£8
tocatton FLUAMAS I ATERsuEy Sigwiy | Checked Pate

Circle one: Present

Circle one:@ T, through subarea

NOTES: Space for as many as two segnents per flow type can be used for each
wvorksheet,

 Include a zap, schematfe, or description of flow segments.

Sheet flov (Applicable to'T, only) . Segwent ID OVELLAP
. ,Sﬁrface des:t!ption (tﬁble 3-1) sescsssssesae ) Bﬂ&ﬂ‘”
2. Manning’s roughness coeff,, n (table 3-1) oo o\ o

3. Flow length, L (total L € 300 ££) eeeeeseese  ft | 30D

4, Tun'yr 24-hr rainflll. Pz seevscscnrsacsessen in /‘l”

5. I—and Slope. B cescscscssscsassussensbscsannae {tlft 0.10

0.8
0.0 7 L : + -
6 T, - —-—-——3.5‘“03:. Compute T, sueves  BI 0.5
P 5
2
Shallow concentrated flow : Segment ID Lo L LB
7. Surface description (paved or unpaved)} .ceee Y EAJED

e LLED

8. Flow Iength, 1L 000t..c.oll.o-.l----o.;oocoto

9, Wstercourse 610pe, B seseccaesescssscansnass {0/t QL0

10. Averzge velocity, V (figure 3=1) .cicacvecce ft/s 7"’
- L l l . ' 8 + -
1!- T: 3500 v CDmpute T: ssense . hr 0\ 8
Channel flow : Segment ID A8
/ e}l : '
12. Cross sectional flow area, a “m:}.}.f’:?.. f:z %
13. Verted perimeter, p esdbarssrenssasersechae fe l?‘q
14, ¥ydraulic radlus, T = ';'!' Conpute T sesesses ftr 2 ‘05’ '
w
15. Channel slope, 8 ecevcecvsvenvscssssscsannsesrs fr/ft o, /0
-
16. Manning’s roughness coeff., B teavcreseacere g.05
2/3 _1/2
17. V - l.‘.g rn L Compute V ssssseve f‘/. /;
18. ?10'6-7 length'La-t--oau---o----o-0.000---0-. ft éaoD
L -
19. T, =350V v Compute T, ...... v [O: l/ *

20. Watershed or subares T, of 'l't (add Tt tn steps 6, 11, and 19) cveeees hT

2 ar = OL Te




Worksheet 3: Time of concentration (T) or travel time (Ty)

Project pU”MM,[MMNf\ H/AM‘—U 6\ 3y SRD Date B-1l-¢§
Locatfon PLUAMPNE WATEASNED SVEBASIN 1~ Checked Date

Circle one: Present

Circle one: @ T: through subzarea

NOTES: - Space for as many as two segnents per flow type can be uvsed for each
vorksheet, ’

Include a map, schematic, or descﬂp:'!on of flow segments.

Sheet flow (Applfcable to T_ only) . Segment ID  |WVERLAW

i 'l- Surface dﬂs_cr!ption (t'blea-l) t-.l..l.l‘l... 'BWSH
*.2+ Manning’s rbughness coeff., n (iab!e 3-1) .. Q.
3. .Flow 1ength,' L (totll L.S_ 360 ft)_ tsesssseer fe 30 o
l‘- TUD‘)’T 2‘_}1: r_ainflllj Pz co..l’t-'..slcon.c. in ‘ r. L
5. und SIOPE. ] L R R O R ftlf‘ O.Lo
: ‘ 0.8
- = 0.007 (nL) + -
6. Tt 0.5 0.0 Conpute T, ...... e [ 3L
b 4 s
2
Shallow concentrated flow . _ Segment ID Lo
7. Surface description (paved or unpaved) ..... 1Lov

8. ?10“ leng:h, L SePPLOIITICLETLLIBRILELIGBUEEOERRIOERRORPOS ft o‘w

9. Vatercourse Slope, B coctvrcevtencvsnssenasesss f‘/f: D.w

10. Average velocity, V (figure 3-1) sevvveveese ft/s 7~\/

1. T, "36_30—‘7 Compute T, eevees  hr |© 3 |+ -
Channel flow o Segnent 1D

12, Cross sectional flow area, & .ceeevevsscasace . fl:2

13. Vetted perimeter, Py vveesssasscanance rerenn ft_

14, Hydrauiic radius, T -'P—: Compute T soeeees fr !

15, Channel S1OPE, 3 sevevresrcnsnrnsensnsnnnsss ft/ft | O/ 8

16, Manning’s roughness coeff., M veveervesseaes D‘OS’

17, v - 1et9 ‘:/3 o!/2 Cozpute V vevues. ft/s /8

18. Flow 1ength, L seeviesesscnsensnnnseeneesnes fr | FE0©

19, T, = e Cozpute T, ...... hr |4°7 |*¥ -

20. Vatershed or subarea Tc or T: (add Tt in steps &, 11, end 18) ....e.. hr

Li6 = obTe

v A




R

P

Worksheet 3: Time of concentration (T;) or travel time (Ty)

Project | PL UMA -‘A"ﬁr"w." HY Drcw 6 By SRJ
7

Location PPVMAI WETERSNED SvEEASIN 2 Checked Date

Circle one: Present

pate £ /-6

Circle ones @ 1" through subarea

NOTES: Space for as many as tvo segnents per flow type can be uvsed for each

vorksheet.

‘Include a map, schematie, or descfi;&tlon of flow segnents,

. Sheet flov (Applicable to T, only) Segment ID

J. Surface dEScriptioﬂ (table 3"!) *ssa00ccsvae

2. -Hanning'.s roughness coeff,, n (tadle 3-1) .

36 Flow Ieﬂgth, L (tot.l L.S-JOO ft) sesssssesnse f‘
. ‘.-1Tu°-yf Zﬂ—hr rainflll. P: .--o--cgc..-.:ovo. .in:

5. uﬂd Slape. ] l.l".II.I'-...!..CQOOO’.....l. f:lft

6. 1 = 0.007 (n)%-8
° e T TU0.5 0.4
Pz s

Shallow concentrated flow : . Segment ID

7. Surface description (paved or unpzved) seese
g. Flow Iength’ L eovenssesssnsssenceccracancscs ft
9. Watercourse SIDPC, B cecssasssssssssnssnsacns ft/ft

Io. Ave!age Velbcity. v (fig\ﬂ'e 3-1) -..-0--‘.-.‘. ft/’

L

il. T: - 3356—3' CQNPUtQ Tt sesmsse hr

Channel flow . . Seguent 1D

12, Cross sectionsl flow ares, 8 c.iisvvecsoncoss . ftr
13. Vetted perimeter, Py sovvreescccraansvrcnact fr
14, Hydrauiic radius, T -;i Conpute T cecceee ft

w

15. Channel slope, 8 sasescrssrsasssnsssssrenssse ft,ft

16. Manning’s roughness coeff., B sevscessscssse
. l.hs r2/3 .1/2

7. Vv a

Conpute V ssatnen ft/!

18- Flow 1:ngth, 1 SeNSEGIIBNRCELIRsPEIsstRBOB LRSS ft

L

1% T, " 3500 v

Compu!e Tt ssssae hr

20. Watershed or subarea ‘rc or ‘1’t (add Tt in steps 6, 11, and 19) ..veees hT

- - - -2 — ot

VEFLLALY

B sg)

0. Lo

30)

)\

6. 15

Compute T, seesee hr.

036 |+

Co el K Clf)

UVEAVED

220D

0.5

(.

o010 |+

Mar

2 ]

48

13. &

2.0

0. ¢ L4

O-OS_

=

200

0.%¢ |+

0,51




“Circle cne: @ Tt through subarea

Sheet flow . (Applicadble to T, only) Segoent ID  [ovERLAVD
1. Surface description {table 3-1) secveceences Lowin

_ LA

'~ 2., Manning’s roughness coeff., n (table 3-1) ., o0

' 3. Flow length, L (total L € 300 £t) eeeeeeese £t | LOO

Worksheet 3: Time of concentration (T¢) or travel time (Ty)

Project fLUMA{/NuA-J A HYbrorwgy By S/20 bate £ -1 &F
Location FLLrmAl IWATELINED Sv2BAN - L Checked Date

Circle one: Present veloped

NOTES: - Space for as many as two segnents per flow type can be used for each
vorksheet, o

Include a map, scheostic, or description of flow segments,

&0 TUD")'r zk-hr rainf.ll" Pz (R AR RN RN RS RN E NN RNY] in ’.\/

5. I-lnd slope. ‘s ..l‘ll...l.-'.‘.ll..b'.lIl..". f‘lf‘ 0.01’
: ' 0.8
© g, 7, = 0:007 (nl) 7 Compute T, ...... br 10ST |+ -
. t 0.5 0.4 t Co :
Pz I (R
Shallew concentrated flow . - ' Segwenz ID oL FEL
- 7+ Surface description (paved or unpaved) ceees L/ PAVED
8. Ylow length, L G4 e eI TIRNIARIIRNIITEBIIBRELEOIEIRED ft ,rOD
9. Vatercourse S1OPE, B tevsssesesevcencssnases fC/fL 0.08
10. Average velocity, V (figure 3-1) v.veveveees fi/s 4-‘:

1. 1, -gg%o—v--- S Compute T, veees  hr 6,09 |+ -
Channel flow | -Segment ID ~MAr o
" 12, Cross sectional flow area, 14'.’9:{:3'.'!.&.'..4:: . ftz _S’é

13. Verted perinmeter, Py cresersrtcarccssitacnoss ft L?.ﬁ

14, Hydzaui!c radius, r -;:: Conpute T esveveas fr 1.0} '

15. Channel SlOPE, 8 ceceeasnceronccenscassensss FUSEL o.0f

16. Manning’s roughness coeff., 1 vvevererceceons .05

17. v =148 ':/3 !2 Compute V veveens fr/s | /0.6

18. F1ow 1ength, L veesetrversrncessssnnvencenen £t | S600

19, I, - -3-6—01-'0—-‘;; Conpute Ty vevnee we |05 |t "

20. Varershed or subarea T, or Tt {add 'It in steps &, 1!, and 19) ..veevs hr




./— -

Worksheet 3: Time of concentration (T;) or travel time (Ty)

Project ﬁ—‘UN\AS/M‘ o8 N ‘/Mawe-f By SrY pate £-11-B8
Location PLUMAS WATERSHED Sv42AMA f Checked Date

Circle one: Present QvélopeE)
Circle ones @ Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet,

- Intlude a map, schenatie, or description of flow segnents.

- Sheet flov (Applipable to T, only) . ) Sgémgnt 1D oVELLAND
"+ 3o Surface description (table 3-1) .._.......;..‘ LA
-2+ Manning’s roughness coeff., n (table 3—1_) .. '013.71';
3. Flow length, L (total L € 300 ££) vevereeres  ft | LO®
© 4. "Two-yr 24-hr Tainfall, Py ceeeeeresnesesiess dn ol-:‘:
5. 1land slope, & ..................:,........... fr/fe el
SRR A< ek S UL 1l b I
P, s _ otb
Shallow concentrated flow . Segment ID  |feetlCTifp
- 7e Surface description {paved or unpaved) ... U FAVED
B, Flovw 2ength, L cuicteccessvicsavnnscscosnasnn fr | /S0
9. Vatercourse Sl0PE, B ceececcscncscssnncnsees fC/fL 0-05
10. Average velocity, V (figure 3-1) ceevecanses frfs 3.6
LT, - ﬁim- Compute T, .eeeoe b [O. 1L J* -
Channel flow . Segnent 1D
12, Cross sectional flow aTea, @ cevecvcscnsnasne . ftz
13, Vetted perineter, Py tevceescsaccanscanncsant fr
14, Hydrauitc radius, r -;—: Conpute £ eeeneen  fe | -0 .
15, Channel slope, 8 cosvevessencrnvnvosscnsanss fCIfL 0.07
16. Manning’s roughness coeff., B .cieeesssnsase 0.0 A
17, v =148 r:l3 /2 Cotpute V civeees ft/s /0.1
18, Flow Lengeh, L evvesusensessneessenseesnsens gt | 4450
19. T, "':mln'ﬁ' Compute T, ...... hr e -|o.65
20, Vatershed or subarea Tc or -'It (add Tl: in steps 6, 11, and 19) ...c0.0 WU

. ALT"




“Gheet flov (Appliceble to, 'l'c onl'y)_ Segment ID ovErLind
1. Surface description (inble 3-1) teceescssane . andY
. "l,a

.. 3. TFlow length; L (total L € 300 ££) eeveeesees £t | 20D

Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project ﬂ/UMA.TS/MLAQ}A H‘@@L@é‘-/ By Jep Date Z,'//'ie

Location LUMNS VATERSHED SvAFAS w b Checked Date

Circle one: Present (Tevelo

Circle one: @ T, through subarea

NOTES: - Space for as many as two segments per flow type can be vsed for each-
vorksheet. '

<+ . Include a wap, schematic, or descript!on. of flov segoents.

2a -Hannihg's toughness coeff., n (table 3-1) ..

A. -T\JD"y! 2"‘*}’ r31nfl11,l92 .nc--n-oc.cooo.‘oo. 1}! I‘\/

s. Land ‘IQPE. ] Ol.l.'-.l.'..'i.t.Inooﬂcooct"‘c. ftlft (’-D\/

' 6. T - _0-_007_(_“_&__ Couput! T .-_o;o. hl’ a“-s'-gd +
t 0.5 0.4 Lt -
Pz 8 0!(‘&&‘
Shallow concentrated fiow - . Segoent 1D CotfeTon
7« Surface description (paved or unpaved) sesse VMM\”-’:D

8. Flow IEngth' L ectcseaccscecsrsctvescsscssacee ft ,Loa

9. WVatercourse $10Pe, & scecccescrntsnscoccvans fe/ft 0-05

10, Average velocity, V (figure 3-1) seceveceses f1/s 3.L

13. Vetted perinmeter, Py sossectuscsannnerannnst ft /uo.?

14, Hydravlic radius, r© -;—’- Compute ¥ sescese ft ’-% '
w .
15, Channel SIOPE. S sevccscssssescsrssecsrvnernne ft/f: 0'03

O‘OA’

16. Manning’s roughness coeff., N cevsercesscans

-k 29 |+ -
. ll. T: 3600 v Comput! Tt ---oo.- hr 0‘ q

Channel flow R ' Segment ID MAIN

12, Cross sectional flow aTread, € coeevssarnenncs ftz 22

2/3 1/2 :
11. V- 1.29 rn s Compute ¥V cescsne ftl” 554’
- G
’8. Flow Iﬂnsth' L sessNsass Bt LENEtEEsSERRRRTESS f: ?soo 0"/6
L ' + - -
19, T " 3500V Cozpute T, ...... w 0.1 m

20, VWatershed or Subare-a T, or Tt (add Tt in steps 6, 11, and 19) ..vi0es BT

__f A fe? /L,L_,IL“,, B




" Circle one:.@ 'l': through subarea

¢ NOTES:'- Space for as wany as two segnents per flow type can be used for each

\’i';orksheet 3: Time of concentration (T) or travel time (Ty)

Project /’LUHA;AMW,« NYblors 3y SAY vate §-11-85
Locatfon PLUMAS LATELSHNED SvREBASIN 7 - lChecked Date

Circle one: Present N

~worksheet.

Include & 'map, schematie, or description of flow segnents.

-

"9. wa:ﬁr:ourse GIOPE, [ ] -CII..C;DDIOQIOQOOOQI.Q ft,ft

. Sheet flov (Applicadble to T. only) Seg:;ent b I i
i..‘ Surface :descript!r:n (tadble 3.-1) :...._.....;._. . LN
2 'Hanningﬁ roughness coeff., n (tadle 3-1) .. }j;f(“!
3. Flow léngth, L (totsl L ¢ 300{:3) reerereres fr | L@
- & Two-yr 2&-hr rainfall,.?z ..:..‘..'.........‘... in | 1\ . -
- . 5, land slo:pe. ) ............ ..'....‘.........Q,. fe/fe 4"’03:\-
::_.6..: T, 794%—_—’%3? Coupute T, ...... b |05 |+ -
P78 .8
‘Shallow concentrated flow- = Segment ID Cutcve
7. Surface description (;gaved or unpaved) ..... Ui VED

8. ?1057 Iength' L .00.!.-..0!!..;.---.t.n-;..l. f: /35—0

0.0 4

10- AVéragg Velocity, v (figure 3"!) sercstcccas f:l. g'\/

1. T, f'i”é%o—i" S -+ Compute T_ be [O 10 |+ -

Channel flow R . i Segment ID MA

<12, - Cross sectional flow aTed, 2 siuiveesnsrocens ' :E:2

13. Vetted perineter, Py sccttreatarancsanesees = ft

14, Hydrauiic radius, ¢ ~;: Compute T cevsvns ft 1A % :

15. Channel Slope, % eeeeenicensonasnaronaseanas fL/ft 0.0l

16. Manning’s roughness coeff., M vevevesveovene o.04-

17, ¢ - 1:49 ':,3 o2 Compute V vevvenn frfs | 618

IBe Flow 1ength, L teurvscoernvnceencesencesnnes ft /700 0!97’
18, 1 - ﬁ—v Compute T, ...... hr |&08 |+ -1 TE
20, Watershed or subsrea ‘!‘c or Tt (add Tt in steps 6, 11, and 19) v.ceee. hr

Lﬂb( O'L Te




>

Sheet flov (Applicable to Tc onl'y)_ . Segment ID OE2 Ly

1. :Surface descriptifon (table 3-1) .......;.... o L—ﬂNJIJ
, : e

2. ‘Manning’s roughness coeff., n (table 3-1) .. ez’

o ‘0 T‘-’D‘Yr 2‘-hr I!ihf‘ll. pz véasnssssssssessne '11'.\ /"!/

. 50 Iand SIOPE. ) .DC.-lI.-lllo.‘..lin.lnlll...v. ftlf:

Worksheet 3: Time of concentration (Tc) or travel time (Ty)

Project FLUMA_{ANM/: Nydae vey 3y S0 pate £- /- 68
Location MUANA/t"M/fE SvBgann | Checked Date

Circle one: Present

Circle one: @ 'l‘t through subarea

NOTES: Space for as many as two segnents per flow type can be used for each
~ worksheet, .

' Include a map, schesatie, or descé!;;iion of flov segments.

3- ‘FIO“ lcngth, L (tot.l ‘-._(_ 3°b ft) .tt-co';;-.. | f‘ 1/0 b

¢

: 0.8
6o T = 2290_7_(_'11:)__ . Compute T ...... hr M + ={p.t8
t 0.5 0.4 t
Pz s
Shallov concentrated flow . Segwent ID Loy ety
7. Surface description (paved or unpaved) s.e.. Inive)
8. FIW Iength' L .....I....‘l..l.'....l;..‘.l' . ft lsao
9. uat!r:ourse GIDPE, f Pesersssessttannensnasa f:lf: 0‘D3r
10. Avafage velocity, V (figure 3-1) setesancess fr/s 3.0
11- T: 3600 v Con:pute Tt ssases hr O l
Channel flow —_— .Segment ID Mt
12, Cross sectfonal flow sTea, & eevevvenenenens  fr2 S0
13. Verted Pefimeter. PV L L ft_ /7i4-
14, Hydraulie radius, r = ;i Compute I veeeens f /‘71"' '
v o5
]5. ChannEI SIOPE.. S Ss8scivacsstsrrnerennsnssaa f:,ft O
16. Manning’s roughness coeff., B viineiiiinenoa 0.04
2/3 172
A
17. Ve 1 9 rn L CQDPU:E v ssesesae f:/' 7'£
18. FIQU length' L ...'l‘.l.-‘lII..‘I.I...-...OI f: ?SIOD / “

19. 1 L ' Conpute T, ...... he |20 1D |* "

t " 3600 V
20. Vatershed or subares Tc or ‘l't (2dd T: in steps 6, 11, and 19) «..oeus hr

Al e oAl e ~




Worksheet 3: Time of concentration (T;) or travel time (Ty)

Project ,)L—U"‘\MA"‘ A~ R A’/‘”;.(‘L oY By SO pate £-11-EB
Locatton FOANA /w/r gswE Svlgpsy 1 Checked Date

Circle one?

Present @

Circle cnet 'l' through subarea

NOTES: Space for as tnany as two segnents per flow type can be used for each
worksheet.

- Include & map, schenatic, or description of rou segnents,

s £ =T ..

Sheet flow (Appliceble to T_ only) Segoent ID  |OVERLAND
1. Surface description (table 1) ceesenenens ”7"”’"’ (9 O\,)
ﬁ.- Manning‘s roughness coeff., n (table 3-1) .o 0 w
3. Flow length, L (total L €300 ££) vevecrane Bt 170
4, Two-yr 26-hr rainfall, Py ceieieseesecsseeee 1B I |
5. land 510PE, 8 sesccaceascensasssscassasnases FL/fL a..\é“"»
6. ‘1': - Mg—z-———-s('%‘?::i Compute ‘I‘: cscnes hr c_}:ﬁ + = Q\L%
P, s _ 2]
Shallow concentrated flovw Seganent ID AL F DY
7. Surface descripticn (p-aved or unpaved) ceese unPiINED
B. Flow 1ength, L seeessesceeansarccsssacenness f£ 12008
Q. Watercourse 6lOPE, B ceecsessscessosscssscss fT/EE ool
10. Average velocity, V (figuTe 3-1) .cecevsccnns fr/s LG
1. 7, - '3‘3%)—\7 ' Compute Ty +ecess  bT oLl |+ ®
Channel flow Segrent ID
12. Cross sectional flow aTe@, & .eveccsaasasane " ge?
13. Vetted perimeter, P, eeteaserasesescsrsensnas ft
14, Hydrauiic tad‘ius. T --p-:' Compute T casesee ft /‘—h/ '
15. Channel S1Ope, 8 cececssossesasssasenessssas fL/fL Q0IS
16. YHanning’s toughness coeff., N .eiossnvnseces 0.04
17. V= 1.49 r:/3 '”2 Compute ¥ sevases fU/s é-é
18. Flow 1engthy L eevevvensnnsenserssencenneass St | E0°0 Vi
19. T - -3—6%6—6 Compute T, ..uces hr 008 |+ - M
20. Watershed or subarea Tc or Tt (add 'rt in steps 6, 11, and 19) cavesse T 0.7




~

Worksheet 3: Time of concentration (T¢) or travel time (Ty)

Project Ruwg/“dwﬂ N2
Locatton _ (LeMIA_Floprsny 3

Circle one: Present¢ Developed

Circle ones @ T tbrough subarea

ROTES: Space for as many as two segments per flow type can be used for each .

By SKLD

Checked

Date

Date

worksheet,

“Include ‘a map, s:hematic, or description of flow segmentlo

- taa - &

Sheet flow‘(Applic£b1e £o Te onl;). Segnent 1D DR LD

3. Surface description (teble 3-1) viveivvasees A 'Mw»/

2. Manning’s rbu.ghnesg coeff., n (table 3-1) .. o. 24

3 Flow length, L (total L €300 ££) ceavnnneas £t | 20

b Tvo-yr 24-hr refnfall, Py eeueereiseenenees dn | AL

s. Land slope, s .............................. fefee | ©.0

6 1, .D_Mya_ Compote T, 1vovee  br | OS] |4 -

Pz _

Shallow concentrated flow P Segment ID o T

7. Surfac'e-deséription (paved or unpaved) tesea fﬂV'@

8. Flow length, L vuvevevecssarascscssssocnnnne ft m

§. Vatercourse $1OPE, 8 cevssensosavossesacssss FL/fL 0_»°’
10, Average velocity, V (figure 3-1) ceeeeseeees ftfs 1.0
1, 7, "'-3-5%'3—7 . ‘ Compute T, <eveee  br 0.06 |+ -
Channel flow Segment D CARVVEL

12, Cross sectional flow area, & sessesssassasss ftz ‘Lf

13. VWetted pertmeter, T 2 /5 .

14, Hydravliec radius, r -;-:: c9mp\_xte T covenen ft /.L7

15« Chennel S10pe, 2 secirnvensoresscansonsonsss TU/fL O'OIS/

16, Manning’s toughness. coeffo, B siiveicneenane 0.01§

17, V = 1.49 r:/3 '”2 - Compute V .sivvene ft/s ' R

18, Flow 1ength, L auvveveeresnnneeernensenaess  ft | 730D

1e, Tt = 33%6—" Conpute 'I‘ cessee hr A -las1
20, Vatershed or subares ‘I‘c or Tt (sd4d 'S‘t in steps €, 11, and 19) ..veeee hr




Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project PLUMAIA'MANB ﬁ’*/Jfao Loy
Location L,m.f.rmr ¥ Bai/kgry ﬂ'

Circle one: Present Abeveloped
Circle ones T, T through subares

NOTES:

. Sheet flow (Applicable to f only)

By SZ20 Date

Checked Date

c

worksheet,

Space for 2§ nany as two a:gments per flow type can be used for each

Include'l map, schemetie, or description of flow segnents.

Segnent ID

l. Surface description (table 3-1) veetrcannnes
- 2e Hanning 8 rOugbness coeff., n (table 3-1)

3 Flow length, L (total L € 300 ££) seeevsenee  ft

4. Tvo-yr 24-hr ra;nfall,.rz P |
S Land slope, s .............................. fe/fe
b Tt -gagg%siﬂk%z—— Compute Tt vesonn hr

¥

Shallow concentrated flow Segment 1D

7. Surface description (paved or unpaved) .eeee

B. TFlow length, L Q............................ ft

Q.. Vatercourse slope, s ...;;.................. fr/ft
10, Average yelocity,‘v (fig;re 3-1) seceseraree ft/s
1. T ey " Compute T, wesues  br
Chennel flow - Segment ID
12, Cross sectionaliflow BYEB, B sasvsvenasvicsne . ft
13, Veited perinmeter, Py tecsscnsrescscssnancnes ft
14, H?draulic rediug, ¥ = ;ii_ Compute T cesnees ft
15, Chennel 81OPE, B sevssvcacsarsnseasserscress ft/ft
16. Manning’s voughness coeffu, T veersnrersooee

17, v =148 r:,3 .112 Conpute V svveeee ft/s
18, TFlow Ieng;h, L ceeetasncssnrnnesanseanscnses ft
19, Ti - 33%3—7 Compute Tg cesesss hr
20.

OVELLOND

eAwd

A%

Wis)

A%

¢9a()]

a5 |+

Lot LECT

PAvED

PA%A

.oy

2\;'

O '3 +

Clant T

=

/00

o.ijb +

ok

Watershed or subares Tc or Tt (=dd Tt in steps 6, 11, and 19) c.vases
rl I“',

hr




Worksheet 3: Time of concentration (T,) or travel time (Ty)

" Project PUJM‘QS’/LIJQJﬂ IJ‘MF’w&)’ | By /20 Date £ Y Bf
Location :.‘I/JZ—GJ-JIW LKNL'I'_ [Mﬁ'l.{f'ﬂt) Checked Date

" Circle onet Present D@
" Circle ones Tt through subares

NOTES: Space for ag many as two segnents per flow type can be used for esch
worksheet, e e .

" Tnclude a:may, ‘schematie, or description of flow segments.

Sheet‘flow (Applicable. te.'l'c onl&) Segnent ID [Oyft.’m.-w
3. Surface description (tadle 3-1) seeveessccss Lt
" 2.'_Hanning_'s .?o;sghpess'lcoeff.. n (table 3-1) .. 0.1
'3, Flow length, L (total I.__(_.BOO ££) serveerees £t | /00
_4. Two-yr 24-hr rainfall, P, ..‘................. in [
5. Land 510pE, 8 seeeesrcssescssccsacscsesacass ft/ft | 6.0 1
6. _Tt -%f%%hiﬁ :  Compute Ty ceseas”  Br .5} + =
Shallow concentrated flow E . Segment ID Cﬂl/LZZTof]
. 7. Surfece description (paved or unpaved) .eeee PED
.8. Flow length, L svevsonatsecccscscsncccsconse ft 4ov
9. Watercourse slopé. PP {121 1 ] o0)
_16. ‘ Averagé .velocjty, V (figure 3-1) veesnnseeee ft/s 2.0
1. T, " See5y | 7 Compute T, ereees  br |00f |* -
Channel flow o Segment‘ 1D CNOYNT U
12. Cross sectionsl flow E8TEA, & ceesersncenseasns ftz'
<13, .!-‘ett-ed PeTimeteT, P sveseccercsseccocnscnns ft
" l&. Eydraulic radfvs, r -;':' Conpute T ceccoees ft '
15, Channel $10Pe, 8 creasveavsvarsnnsncsesnsese ft/fL
16. ¥enning’s roughness coeff., M civeessccasnae
17, v - 148 ,':,3 12 Compute V eevrers ftfa | 10
18, Flow length, L svuveerasiorcanseacravansenes  ft | 520
19, T, - —j—ﬁ—gﬂ- Conpute T, ...... hr 0.0 |+ -
20, VWetershed or subarea '!'c or 'I't (add 'l‘t in steps 6, 1], and 19) cvveees hT
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