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IFC SUBMITTAL

January 20, 2004
Project No. 80100603

Mr. Avrum Loewenstein
ReTRAC

Parsons Transportation Group
264 Keystone Avenue

Reno, Nevada 8@503

Reference: ReTRAG Hydrologic Design Memorandum for the Dickerson Road Street
Improvements

Dear Mr. Loewenstein:

This letter report is to document the design parameters and assumptions for the Dickersen Road
Extension. The proposed extension will link Chism Street to the existing Dickerson Road/West
Second Street intersection.

The Rational Method was used to develop the 100-year, existing ano proposed conditions, onsite
and offsite peak flow rates, The Dickerson Road Extension watershed was delineated utilizing
the ReTRAC 1-foot contour interval topegraphic mapping and the proposed improvements for the
extension and the ReTRAC proposed improvement plans,

The existing conditions contributing watershed for the Dickerson Road Extension has besn
delineated and is shown on Figure 1, Existing Conditions Dickerson Extension Watershed Map
located in the Appendix. The existing basins cover approximately 4.1 acres of land that is
bounded by the south half of the existing rail to the north, the West Second Street Underpass to
the west, Chism Street to the east and the proposed Dickerson Road right-of-way to the south.
Existing {and cover is predominantly vacant, Flows from basins E1 and E2 are conveyed south
via sheet flow toward West Second Street. The concentration points for basins Ef and E2 are
located at the intersection of West Second Street and Dickerson Read and the intersection of
Dickerson Road and Chism Street, respectively. The existing conditions 5-year and 100-yesr
peak flow rate at concentration peints E1 and E2 were found to be 0.7cfs and 1.8cfs and 1.1cfs
and 2.8¢fs, respectively. The existing conditions Rational Method calculations and backup data

are located in the Appendix,

Proposed improvements will consist of approximately 1240-feet of roadway improvements for the
Dickerson Exlension and approximately 800-feet of rail side ditch. The rall side ditch will convey
a portion of flows easterly to the ReTRAC french storm drain system that historically were
conveyed south to West Second Street. The proposed improvements are shown on the Reno
ReTRAC Dickerson Street Improvements Plans located in the Appendix.

The proposed conditions watersheds, Basins P1, P2 and P3, have been delinealad and are
shown on Figure 2, Proposed Condilions Dickerson Extension Watershed Map located in the
Appendix. Flows from Basin P1 drain the westerly portion of the south half of the rail and a
portion of the Dickerson Road Exlension to a concentration point at the intersection of West
Second Street and Dickerson Road. Flows from Basin P2 are conveyed easterly to a
concentration point at the intersection of Dickerson Road and Chism Street. Flows from Basin P3
are conveyed easterly in the ReTRAC rail side diich 1o an inlet that connects to the trench storm
drain system. The proposed conditions 5-year and 100-year peak flow rate at concentration




IFC SUBMITTAL

points P1, P2 and P3 were found to be 0.9 ¢fs and 2.4cfs, 1.3¢fs and 3.5¢fs and 1.3cfs and
3.5cfs, respectively. The proposed conditions Rational Method calculations and backup data are

iocated in the Appandix.

The proposed rail-side ditch that conveys flows to the ReTRAC trench storm drain system
reduces the amount of flow that historically flowed south to West Second Street. The increase in
100-year peak flow rate south to West Second Street is 1.2¢fs. The proposed roadway
improvements will not require a subsurface storm drain to convey flows as the road section
conveys the peak flow event at an acceptable spread width for both the 5-year and 100-year
events, Both events are conveyed without exiending more than half way into the lane adjacent
from the curb, per City of Reno requirements,_ Typical gutter section spread flow calculations are
located in the Appendix. 5 :

Sincerely,
STANTEC CONSULTING INC. |

Trina M. Magoen, PE
Project Manager, Waler Resources

TMM:ac

Enclosure(s)
52801 tacl vl 10050 HEH Design MemorandarrstWEMS HAH Dickerson (IFC).dos
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ReTRAC

PROJECT#. 80100803

CALCULATONS: WEIGHTED Cvalues

WEIGHTED GVALUES BY AREA

12162004

City of Reno Public Works Deslgn Manual p.208
& Washoa County, Runof Caafficlenta Tabla
T
% Cover
Alacre] |By Area Land Use €8 |C100 |C5(%A}|C100{A%} [C5 Weight |C 100 Wel
22.59| 100.00|Range 0.35 0.35 135
17.83]  100.00/Range 0.35 0.35 BIEE
Q.22 18.6|Rall (subbase) 0.50 0.09
0,39 33.1|Range 0,35 0.12
0.56 48.2 |Peved 0.93 0.45
160.00 08B
0.75 51.0 |Range 0.35 0.18
b2 49.0{Peved 0.93 0.46
wall 63998 100.00 i
£3 28124 (.65 44,1 |Rail (paved} 0.93 o 0.41
_ o 35508 0.82 55,9 |Excavated Channel 0.35 0.20
total 63723 100.00
rational_city_reno_Dickerson.xls
STANTEC Page 2/3




Dickerson Road Extension West 100-year
Worksheet for Gutter Section

mject Description

Dickarson West - 100 P\

: “orksheet
Type Gutter Saclion
Solve For Spread
Input Data
Siope 020180 itfit
Discharge 2.37 cls
Gutter Width 2.00 it

Gutter Cross Slop 020000 At
Aoad Cross Slop 020000 [t
Mannings Coeffic 0.013

Resuils

Spread 0.0a it

Flow Area 0,7 1@
Cepth 016 §

Gutter Depres: 0.0 in

Velocity 3.63 ft's

'

Projact Engineer Pete Elchart

b ABD1 D080 h AR Howmasterretract 5.1 2-G3),imz

11N7/03 12:53:54 PM Hagstad Methods, inc. 37 Brookside Read  Walarbury, CT 08708 USA  (203) 755-1686

Slantech Consulting Ine

Flowhasier v6.0 [B14de]
Page 1 of 1




Dickerson Road Extension West 5-year

. Froject Description

;T-Worksheet Dickersorn Wasl - &
Type Gutter Section
Baolve For Spread
Inpur Data
Slope .020180 fuh
Discharge 0.87 ¢ls
Gutier Width 2.00 it

Gutter Cross Skop 020000 /it
Road Cross Stop 020000 it
Mannings Coeffic  0.013

Results

Spread 555 #ht

Flow Area 0.3 fr?
Depth 011 H

Gutter Deprass 0.0 in

Velocity 2.83 s

e
T

vi,, ABO 1 DDECIh&MEowWmasteriretrac(5-12-03).fm2
11/07/03 12:54.08 FM © Haestad Methods, ing,

Worksheet for Gutter Section

P

Stantech Conzuliting Ine
37 Brookslde Road  waterbury, CT 06708 USA

Project Engineer; Pets Etchart
FlowMaster v6.0 [614a]

{203) 755-1666 Page 10l 1




Dickerson Road Extension East 100-year
Worksheet for Gutter Section

Project Description

Pz

: worksheet Dickerson East - 100
Y Type Gutter Secticn

Solve For Spread

input Data

Slope L13410 fii

Discharge 3.54 ¢ls

Giutter Width 2.00 It

Giutter Gross Slof Q20000 /it

Road Cross Siop 020000 fiit

Mannings Coeffic  0.013

Aesuits
Spread 1014 ft
Flow Area 1.0 #
Depth 0.20 &
Gutter Depress 0.0 in
Velocity

3.44 s

. J

2

Wi, ABD 1 0D603ha N lowmasierverac(5-12-03).fma

T1QTI0N 12:46:58 P

© Haestag Methods, Ing,

37 Brookside Road

Stantech Consulting inc

Waterbury, CT 06708 USA

Project Engineer; Pele Etchart

(203) 755-1666

FlowMaster v6.0 (B14e]
Page 1 o1 1




Dickerson Road Extension East 5-year
Worksheet for Gutter Section

.Proiect Description
T‘Norksheet Dickerson East - 5- ?Z

Type " {Guner Section
Selve For Spread

Input Dala

Slope L013410 ft
Dischiarge 1.30 cfs
Gutter width 2.00 H

Gutter Crags Slo| 020000 /R
Aoad Crass Slop 020000 fAt
tannings Coeffic  0.013

Rasults

Spread 8,96 R

Flow Arga 0.5 fi2
Depth _ 014 fi

Gutter Depress 0.0 in

Yelacity 2.66 fi/s

/T
Frojsct Engineer. Pele Elchart
v, \8010-1803%hAhHowmasterrelract 8- 12-03).Im2 Stantech Consulting Inc Flowhlaster vB,0 (814e|
11/07/03 115254 PM @ Haeclad Metheds, Inc. 37 Brooks|de Read  Waterbury, CT (3708 USA  (203) 7556-1666 . Page 101




DESIGHED &Y
. W \bx TRAWN &7
2 N CHECNED &t
%1 - W I CRARGE
PR e RW» =
Ty won P rev | oar sug | ep DESER PG

RENO ReTRAC

RENO ReTRAC o
WASHOE COUNTY NEVADA|  ICKERSON ROAD EXTENSION
EXISTING CONDITIONS b
0 WATERSHED MAP S o




.

- -

*
-
-

T L o
. o e
o
BTV FTV PP
St 1

P 1 Tl

TIRX

- b 7 & DEGIGNED BT CONTRALT M.
2 & il RENO ReTRAC RENO ReTRAC
e 2 e serzrence | REND WASHOE COUNTY NEVADA|  DICKERSON ROAD EXTENSION | ~
A Y e CONETRLETION UE PROPOSED CONDITIONS e
..... - < RaTRAC lkranre suswen | WATERSHED MAP
B LT T T — |- FAZA - - TATE Py T AT J_..WE TAEET M2,
| _mev | OaTE gr | SUB | APR SESCAPTION REY OATE By Tl | aRP nESAPTION AFRROVED I|_ . ]




(“\.

POl -Dichey m._;-.tr‘.le\Shnel:l.l; 001 40 fool dwy, DL/ 16{2004 03:55:10 #H

| 400"

5,58’

CONFORM

CRIVEWAY APRON
STD R—114

DICKERSON ROAD
RRIVEWAY SECTION

"BY STA 13+27.62

7

"D” LINE

|‘|F>

20.50¢°

25.00°

20.00°

20.00°

|_5.00'

o TYPE 1-A C&G —_—
5TD K—11D
TYPE 1—-4 C&G
‘m: TYPE Il AC (AC- N%l_ ST0 R—110
0.25° TYPE It AC {AC—20)
0.67" TYPE Il CLASS B AH SIDEWALK DETAIL
STD R--1D4
QICKERSON ROAD
TYPICAL SECTION
D7 STA 10421.11 TO- 22+47.77
I Vhe | RENO ReTRAC RENO ReTRAC
smt® | ccuen For | RENO WASHOE COUNTY NEVADA| . DICKERSON ROAD EXTENSION |™ecoo1 | o
5. WHITRIELD -
T CONSTRUCTION DICKERSON ROAD - NTS
9 [/ JSEl AL :nnﬁ_mm:mn FOR CONSTRUCTION _ pﬂ.ﬂ”ﬂmﬂmﬂm.qm_z mm.:um bo nmm.z___.w i PIPICAL—SECTION
| ev | oare | ey | | s | DATCRPTION R PSP Pe— 2363




# e @
. o
o L Ao st
B S A T+l
s i ‘ : = € 30 Dwy .
il A = ' L .- - T3327.62, 40.000 LT e m Q
....... T T e _ECR 11#25.88, 20000° 17 - - STD DET R-114 7 TC 4529.68 <
== e /T TC 452400 b=t
ES=" 10 4522.03 £ -~ BCR 10+46.81, 20:00" LT \ -
ST CONFORM ,nux TC 452251 - a 00 14400 15+00 ; : I _m“ =
7 < 1042111 2 : . 18 om0 g + - e e | = 4 | = —t &
,./mnf 10406.84, 2658 LT - NN a1 L - 3%%|n1 s Q -
TC gt 17 - o _ . ' 5 CERE RN e i _ _ 2
- : S ¥ 3 . N =
: R T N TN L e ——— e
I L : FeR—TIFZ558, 20.00 RT . 2
JCONFORM - pwg i e ok y . TC 4524.10 . 14404.50, 20.00° RT .. - m
(BECTYFE ] _ S B O hCC 10+89.27, 20.00' RT - C 4529.68 [
N C4 .. . ﬁn 4523.35 . e e E :
. eSS e SR " - CONEORM BEGIN SW ; T o
amrnrvmes e - al A Ny T STi+ DET R-104 . . K \
TR L 7N CONEQRM
R oo S m»inc,_._..ﬁ.._...“..._. = el TN T T BEGIN TYRE 1—A C&G e
& e e T TS TS et Sewf T " f. 1044718, 61.28 RT TR
e REMOVE EXISTING MEDIAN CURB VALLEY SUTTER:~ e " STDDET R=170 o ... [ : ;
ON DICKERSON ROAD ENTIRE LENGTH TR ~f. e e vrmn e - 0 30 60 . 120
. T, ’ = = ——_] -
. - e BCR_10+45.85_58.07" RT /" - 1"=60
4540
300" V¢
CURVE | RADIUS | DELTA | TANGENT | LENGTH ohe
C1 100.00° (451371571 41,61 78.87 | fd o
€2 {4pDO.00") 5°05'25" | 177.8Q° | 355.37" 0o
C: | 2500 |41°52°007] 9.56° 18 27" e
C4 | 25000 h332517] SBIC 58.22° il
) [PV}
=
-18 - T ——
4530 b 1\1\..1.11..\\1
oD |
0 I\I‘\I\I\‘\
Q.
\I‘\‘\I‘\l\.\l\ 9
: P~
iR
Ma
-+
Y
= M == 19 7]
a
4
m [in] [+5] [ ) Lal it}
2 m b 154 hdivs] ~|o Do o ™l e _...v.mm, NELE] N el o
2 N N S 3 e S S NS N2 N Ne Na N
=] 0 ola N7 1 b 5 ‘i Ol e Ol b ) ! i o
g = - = e 1= e ¥+ M M l= R M
=
7 i Sl R\\G.‘\\m\ _ 10400 11400 12400 13400 14+00 15+00 16+
., s B SEEanD OF CONTRALT ML
s = : L. RS RENC RelRAC - RENO ReTRAC
£ TRAMN TY
- [ ]
2 e AN | ED For | RENC WASHOE COUNTY NEVADA DICKERSON ROAD EXTENSION C—002
= A LOEWENSTEIN =g
E: wEwaE —_ICONSTRUCTION m ._. THE : PLAN AND FROFILE H1"=60", V:1"=6"
= {75 |uwa/m] JSE| AL | MREJISSUED FOR CONSTRUCTION I | b CHRISTENEN] m mpm .mﬁwmﬁ.m S  STA 10400 TO STA 1600
eV o | me | sam ] ame | DERCRIATEN fov | onme | | som | e " DERCRNTIE 12/23/703 I e Py : r




B -
- - - .B< )
e ¢ mamnem ] T
@ o LURVE T RADIUS |_DELTA TANGENT | LENGTH
~ b _ &2 _[4600.007] 5°0526" | 177.80° | 385 37"
. K L5 [ 4000 [8042'31°] 20.50" [ 63,33 _
L + S oenhinpull el rvE s
o N Tl T 6000 1804231 €0 75"
o
a 17+59.87, 20.00° LT g
< TC 4529.97 )
z BCR 17+59.87, 20.00° LT
2 _ TC 4823,
« 00 17400 C 482381
—_— - — — - -
L m._.v
w |ul||||..llii.!li|!li!tiull||...lll. SANCUT
F R ——
m 17+59.87, 20.00° RT \ = - . T e It T e
I T e B : BCR 21+77.77,_19.93° RT ECR 2243729, 18,33 (T o
. A . - TC 4523.38 TC 4522.58
e T e S S - . B 9. P --18533 R - = — ,w i i o
e — : - e B = C 402387 ; L 452256 . .:..1.-.1-:..:;.r..ls.:l.f..:r!
T T e e EONFORM ;
T e . END SW _— L CONFORM
S . e e E RS s S END TYPE 1-A &0
. i e o e e T T 22+38.28, 18.83 LT
e - e : - P TO
. o e S w7 ENDTYPE oheORM {Z5TD 0ET R-110
T e hans - i : A e+ et : Tl o MNLIHH.. 18.83" RT —
e e — CoT : i ! : S DET Rvig— Ai_10.00° ¢ _ 30 8o 120
T e e B TS . .I.i...., T e i T S A OOZﬁGEﬂ R S S 1Ts3'08" £ 1"=80" e
e S O v 2244777 T L o
4
300 ,_i P40
|
_........ -
Ml
¥ Law]
S1€
=
g
i
™| =
+{15
R R & 4830
/"l =
= ]
"/’I F
'[I"’l’l.l.l'll-llll.l.ll
S—
Hﬂ”u‘&.ﬂ,l[
I‘.'-ll-ll‘l-lt'l-//'
3
3
z
= e N @ ] b wmp ol Bl N ) oo N {ed ey . =@
= A e~ d e s [ t— 0¥ i d i ! A + ! -
- 5 N 38 38 38 o 5 3 Sk e s % S S Y 3
2 o i o g i 12 < w4 = 9 98 o e g g 2
° .
g S
=
3 Lo 17400 18+00 19+00 20+00 21+00 22+00 23+00
.M.W ] - DESENEL: v
% _ 1 e RENO ReTRAC - RENQ ReTRAC
; K. VAN_EATON —
4 e ISSUED FoR | RENO WASHOE COUNTY NEVADA DICKERSON ROAD EXTENSION oﬂoou _!o
s A_LOEWENSTEIN _ o
3 S CONSTRUCTION ) : PLAN AND PROFILE T R
= M. CHRISTENSEN m m._.m s . .
=z 1y2/0] JSE | AL TWARC'SSUED FOR CONSTRUGTION e STA 18+00 TO STA 22+47.78
: oaTE _ wr [ wom | aem CERCYTION my | ot | ooy | wm | sem FrreT—— 122503 bt Wi




IFC SUBMITTAL

June 13, 2003
Praject No. 80100603

Mr. Mike Christensen

ReTRAC

Parsons Transportatian Group
264 Keystone Avenue

Reno, Nevada 89503

Refarence: ReTRAC Hydrologic and Hydraulic Design Memorandum for the West 2™
Street Storm Drain System '

Dear Mr. Christensen:

This letter report is to document the design parameters and assumptions for the West Second
Street crossing at the Union Pacific Reilroad (UPRR}) and the intarim condition shoofly.

The contributing watershed for the West Second Street area has beéen delineated and is shown
on Figure 1, West Second Street Strom Drain System Watershed Basin Map located in the
Appendix. Overland flows from the basin combine at the intersection of Stoker Street and West
Fourth Street. At this location flows split east on West Fourth Street and south on West Second
Street. A portion of the overland flows on West Fourth Street is retained in a sump located on the
north side of West Fourth Street just east of the West Second Street underpass. Flow exceeding
the detention volume is conveyed overland to the West Second Street underpass.

The existing system conveys flow to the Truckes River through a 24-inch Reinforced Concrete
Pipe (RCF) storm drain located on West Fourth Street, a 36-in RCP storm drain in West Second
and Stoker Sireets and via the West Second Street underpass. In high flow events the
underpass fills with water and acts as 8 conveyance structure under the UPRR to the Truckee
River. The remaining water that collects in the West Second Street underpass is eventually
pumped to the Truckee River via an existing pump and storm drain system.

The methodology used for the preparation of the hydrologic models was based upon the
Technical Provisions (TP's} for the ReTRAC project, discussions with the City of Reno staif and
current engineering standard practices.

The U.8. Army Corp of Engineer’s (COE) Flood Hydrograph package, HEC-1, Version 4.1 was
used to perform the hydrologic modeling for the study area. The HEC-1 models were prepared
based upon the Soil Conservation Service's (SCS) Unit Hydrograph method oullined in the
Washoe County MHydrologic Criteria and Drainage Design Manual {HC&DDM).

The West Second Street watershed was delineated utilizing United States Geological Survey
{USGS) 7.5-minute guadrangle maps for the Reno area. Boundaries were then drawn and
exporied into Geographic Information Systems (GIS) format, where all sub-basin area
calculations were performed.

Precipitation within the HEC-1 program was modeled using a balanced storm distribution {PH
card). Precipitation values were obtained from the National Weather Service's NOAA Atlas 2,
The Soil Conservation Service (SCS), U.S. Department of Agriculture curve number method was
used to determine curve number values for use in the hydrologic models. Hydrologic soil groups
for each basin were determined using information from the SCS Soil Survey of Washoa County,
Nevada, South Part. Land uses were obtained from Washoe County for the entire watershed.
An Antecedent Moisture Condition Il was used per the Washoe County HCDDM. Runoff curve
numbers for each applicable land use, according to soil group, were taken frorm SCS Technical
Release 55.
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The lag time was determined according to the SCS dimensioniess unit hydrograph method. The
lag parameter is equal to the jag (in hours) between the center of mass of rainfall excess and the
peak of the unit hydrograph. For drainage basins less than one square mile and whose slopes
are less than ten percent, the lag time parameter equals 60% of the time of congentration for the
individual basin. The concentration ime is compeosed of an initial overland flow time plus a travsl
time. The initial time was calculated according to Equation 702 of the Washoe County HCDDM,
while the following travel time was estimated by measuring the travel length and dividing by an
estimated flow velocity.

The West Second Street walershed covers approximately 0.52 square miles of land with a
concentration point at the West Second Street railroad underpass. The area is predominately
residential, with scatiered park areas and cemeteries. Storm runoff originates behind the
Albertson’s shopping center on the southeast corner of N. McCarran Bivd. and Mae Anne Pkwy,
Runoff in the residential areas is conveyed via gutter flow in a scuth-east direction to Interstate
80. At Interstate 80 flow is channelized in & V-ditch running along the north side of Interstate 80
until it outlets at the Stoker Avenue overpass. Flow then travels south on Stoker Avenue to the
intersection at Fourth Street where it splits, traveling east on Fourth Street and south on West
Second Streel. In larger events flow is detained in a natural detention area located several
hundred feet sast of the intersection of Fourth Street and Stoker Avenue. Flow exceeding the
detention area travels overland to the West Second Street railroad underpass where all overland
{low is conveyed south to the Truckee River.

The 100-year peak flow rate at West Second Street was found to be 416 ofs. The flow is
conveyed overland and in two existing storm drain systems. The collection points for the 100-
year event are located in the West Fourth Street sump and on West Second Street just west of
the West Second Street underpass. Using the water suiface elevation where the West Fourth
Street sump retention fails, pipe flow was caiculated and subtracted from the total 100-year peak
flow. The West Fourth Street sump storm drain system conveys 38.5 cfs, in a 24-inch RGP that
conveys flow fo a double 18-inch RCP, south to the Truckee River. The Wast Second Street
storm drain system conveys 91.2 ¢fs in a 36-inch RCP, south to the Truckee River, The resulting
overland flow through the West Second Street underpass is 116.4 cfs with a peak storage of
169.9 ¢fs in the natural detention area north of West Fourth Street at a 100-year water surface
elevation of 4528.35. The existing conditions HEC-1 hydrologic modal and the StormCad
hydraulic analyses for the storm drain conveyance capacities are located in the appendix.

Proposed improvements will consist of 287-feet of 48-inch RCP culvert to be placed along West
Second Street, The proposed culvert will convey the resulting 100-year flow (116.4¢fs) under the
West Second Street Bridge and proposed shoofly. The culvert will have a design slope of 0.7%.
It is assumed the storm drain systems in West Seceond Street and West Fourth Street are
designed for the 5-year event. Therefore a low flow design will not be required. A velocity
dissipation structure will be required at the outlet of the proposed culvert. The outlet structure will
be connected to a proposed storm drain in Dickerson Road to drain residual water. Flow
released from the outlet structure in the 100-year event will return to its historic fiow patiern
before entering the Truckee River.

Sinceraly,

STANTEC CONSULTING INC.

Trina M. Magoon, PE
Project Manager, Water Resources

TMM:ac

Enclosure(s)
WARZ A0 1 clive\ B0 10060 31HE HiDesign MemarandumaMEMD HEH W. 2nd 8¢, (IFCH-R.des
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U.5. ARMY CORPS OF ENGIMEERS
HYDROLOGIC ENGINEERING CENTER
60% SECOND STREET
DAVIS, CALIFORMIA 95616
(P16} 756-1104
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THIS PROGRAM REPLACES ALL PREVICUS VERSIONS OF HEC-1 KNGWN AS HECT1 (JAN 73), HECI1GS, HECIDB, AND MECTKW.

THE DEFIMITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED W{TH REVISIONS DATED 28 SEP 87. THIS 1S THE FORTRANZ7 VERSION
NEW OPTIONS: DAMBREAK DUTFLOW SUBMERGEMCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

LINE

OO - W W

— o b ok
Pl T - O

15

17
18
19

| DSS:READ TIME SERLES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
w....... LI - S . TR Ayivannan TR Guvennnn Terennnn L TR, Feeanda10
*DTAGRAM
10 STANTEC CONSULTING ING. RENC, MNEVADA
1D
1D REND RETRAC
|4 .
1D WEST SECOMD STREET, WEST FOURTH STREET, STOXER AND DTCKERSON
1D WITH DETENTION TOD BE PROVIDED SQUTH OF WEST FOURTH STREET
1D
1D FILE: W2ND_EX.DAT
1D JOB#: 80100603
1D DATE: APRIL 2003
[11]
tD
ET 5 300
io 3 a
KK WEND HYDROGRAPH FOR WEST SECOND STREET UNDERPASS
BA .52
PH 0,001 D.48 0.87 1.45 1.57 1.66 1.85 2.33 2.0
LS a0
up 5




SCHEMATIC DIAGRAM OF STREAM

20 KK
21 RS
22 SA
23 SE
o 24 sa
: 25 ko
26 22
1
INPUT
LINE (V) ROUTING
NO. (.) CONNECTOR
15 W2ND
v
v
20 DET

DET

0.05
45723
0

NATURAL BETENTION AREA NORTH OF W. FOURTR 5T AND EAST OF CEMETARY RD

STOR Q
1.0 2.0% 4.0 5.87 6.66 717 V.68 8.20° 9.67
4324 4525 4526 4527 4528 4528.25 452B.5 4528.75 4529.5
0 0 0 09.4  124.9 195.6 321.B  4B4.3 1132.3
2

NETHORK

{=-~>) DIVERSION OR PUMP FLOW

{<~--} RETURN OF DIVERTED OR PUMPED FLOW

{***3 RUNOFF ALSO COMPUTED AT THIS LOCATION
B e S A T TS

*

+

E

* RUN DATE

FLOOD HYDROGRAPH PACKAGE

JUN 1958

VERSION 4.1

{HEC-1)

16DECD4  TIME 10:52:38

L

L

L

e

"

W

L

e e e sheir vt e e sk g e AE o e ok v s e o o e e o e e

T

14 10

17

STANTEC CONSULTING IKC.

RENO, HEWADA

RENG RETRAC

WEST SECOND STREET, WEST FOURTH STREET, STOKER AND DICKERSON

WITH DETENTION TO BE PROVIDED SOUTH OF WEST FOURTH STREET

FILE:
JOB#:

WZHD_EX.DAT
£0100603

DAYE: " APRIL 2003

OUTPUT CONTROL VARIABLES

1PRKT

[PLOT
QsCAL

3
0
a.

HYDROGRAPH TIME DATA

NMIN
IDATE
ITIME

Wa
NBRDATE
NDTIME
ICENT

0000
300

o055
19

PRINT CONTROL
FLOT COMTROL
HYDROGRAPH PLOT SCALE

MINUTES 1N COMPUTATION
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDENG DATE

ENDING TIME

CENTURY MARK

INTERVAL

Rk R W R A A R A R A R R RO Ve e e

* * * * * ¥ w

L.S. ARMY CORPS OF EHGINEERS
HYDROLOGIC ENGIMEERING CENTER
" H0% SECUND STREET
DAVIS, CALIFORKIA 95616
(P16) 756-1104
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Vet ok Aok kol ek bk ke kark ok dkwrd ke Akl vk dekk ek Rk ek R Rk kdek el e sk skovk

15 KK

16 BA

PH

18 LS

19 up

i

TOTAL RAINFALL =

COMPUTATION FNTERVAL
TGTAL TIHE BASE

.0B HOURS
24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEEF

S e Y e e e

* *
* WZND ¥ HYDROGRAPH FOR WEST SECOND STREET UNDERPASS
* *
ek ek v e ek e e ke

SUEBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .52 SUBBASIN ARER

PRECIPITATION DATA

Trdewr dedede el e WU XM W AR ek

DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
cees HYDRO-35 Lot viiiienninenns TPaA0 tiiiieariarnnes  eeann ciens TPA4R Liinen...
5-MIN 15-MIN 60-MiN  2-HR  3-HR  &-HR 12-HR  24-HR  2-DAY 4-DAY 7-DAY 10-DAY

48 .87 145 1.7 1.66  1.85 2.33  2.80 .00 .00 .00
STORM AREA = .00
SCS LOSS RAFE
STRIL .22 INITIAL ABSTRACTION
CRVNKEBR 90,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH
TLAG .50 LAG
Er T
UNIT KYDROGRAPH
32 END-OF-PER1DD ORDIMATES
31. 92. 189. 318. 416. 460. 460. s21. 368. 29,
217. 168. 130. 106. 81, 62. 49, 38. 29. 2.
18. 14, 11. 8. 7. 5. 4, 3. 3. 2.
1 0.
A NN ko E3
MYDROGRAPK AT STATION  W2ND

2_80, TOTAL LOSS

= 1.0G0, TOTAL EXCESS =

1.80




+

L

PEAK FLOW

- (CFS)
N
416,

TIME
6-HR
(HR)
(CFS)
12.58 8.
¢ IHCHESY 1.424
{AC-FT) 35

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW

24-KR 72-HR
25. 2h.
1.800 1.800
50. 50.

.52 50 Ml

24.92-HR

24,
1.800
50.

weded ke dedede ek dedede el Rk dedror dedoor ook e Rk gk skl ke ekl ekl ke Wkl dodiede ek kvedr vk ek ek dese sl ek el Teewr WORW MWW edrd

Fdhdrikwddkkkid

k.4 *
20 kK DET * NATURAL DETENTION AREA NORTH OF W. FOURTH ST AND EAST OF CEMETARY RD
L] *
Lha bl bbb gl ld s gl
25 Ko QUTPUT CONTROL VARIABLES
LPRNT 3 PRINT CONTROL
IPLOT 2 PLOT CONTROL
aSCAL 0. HYDROGRAPH PLOT SCALE
HYDROGRAPH ROUTING DATA
T rs STORAGE ROUTING
NETPS 1 HNUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITEON
RSVR1C .00 INTTEAL CONDITION
X .00 WORKING R AND D COEFFICIENT
22°sA AREA g 1.0 2.1 4.0 5.9 6.7 7.2 7.7 8.2
23 SE ELEVATION  4523.00 4524.00 4525.00 4526.00 4527.00 4528.00 4528.25 452B.50  4528.75
2 50 DI SCHARGE 0. 0. 0 0. 109. 125. 196. 322. 484,
* kv
COMPUTED STORAGE-ELEVATION DATA
STORAGE .00 42 1.54 4.93 9.84 1610  17.82  19.68  21.67  28.36
ELEVATION  4523.00 4524.00 4525.00 4526.00 4527.00 4528.00 4528.25 4528.50 452B.75  4529.50
Lal ] L] Fkk ik W
ST HYDROGRAPH AT STATION DET
-
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 24 .92-HR
(CFS) CHR)

9.7

4529.50

1132,




* g4k,

T

S
i STORAGE TIME

+ (AC-FT}
19.

PEAK STAGE

+  (FEET)
4528,35

0.

0.

- DAHRMN PER

10000
10005
10010
10015
10020
10025
T,
0
.38
10040
10045

10050

10055
10100
10105
10110
10115
10120
10125
10130
10135
10140
10145
10150
10155
10200
10205
10210
10215
10220
10225
10230

e

D
10245
10250

10255

11
21
31
&1
5]
&1
7l
81
91

101

111
121
151
141
151
161
171
181
191
201

221
23]
241
251
R61
271
281
291
301
31
321
331
341
351
361

¢(CF5)

12.92 75,
{INCHES) 1.345
{AC-FT) 37.

23. 22.
t.612 1.612
45. 45.

MAXIMUM AVERAGE STORAGE

6-HR 24-HR 72-HR
AHR)
12.92 9. 4. 4.
TIME MAXIMUM AVERAGE STAGE
&-HR 24-HR TZ-HR
CHR}
12.92 4526.84 4523.15 452%.07
CUMULATIVE AREA = .52 50 Ml
STATION
(1) INFLOW, {D} DUTFLOM
50. 100. 150. 240, 2al.
q 0. 0 0 0

O

22.
1.612
45,

24.92-HR

24.92-HR

4525.07

DET

L T T B - T - T T - T T R 2 T 7 B L R I L T )

[~-]

Lo T LT T T T T I T R T T S N T L T I T )

350. 400,
{5) STORAGE

450. a. 0.

15. 20. 0.
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10800 %701 . . . ’ . .8 . . . . .

10805 9801 . . . . . .8 . . . . . .
10810 950! . . . . . .5 . . . . . .
10815 10001 . . . . . .5 . . . . . .
TOB20 10T0T4 « v v » o s o o v o t v t 0 8 a b bt s o e m e $e b e e e e e e e e
|5 10201 . . ; . . .5 . . . . . .
.50 10301 ; . ] .. .5 . . . . . .
10835 10401 . . . . . .3 . . . . . .
10846 10501 . . . . . .8 ) . . . . .
10845 10601 . . . . . .5 . . . . . .
10850 10701 ; . ] . . .5 . . . . . .
10855 1080 1 . . . . . .8 . . . . . .
10900 10%0 1 . . . . . .5 . . . . .
10905 1100 1 . . } . ) .5 . A ) ; . )
TOR10 1150 T v 4 v v e e e v e et e e e e e e e e e S i e e e e e e e e e e e e
10915 1120 1 . . 5 . . . . .
10920 1130 1 . . . . ) . 5 . ) .
10925 1140 1 ; ; ; . . .S .
10930 1150 1 . . . .8 . . .
10935 1960 1 . . .8 .
10940 1170 1 . . . . . .5 . .
10945 11801 . . . . . 5 .
10950 11901 . . } ; . .S . ,
10955 12001 . . . . . . S . . . .
11000 12101, . . . . . e e e e e e e e e e e e e e e e e e e e e e e
11005 12201 . . . . . . 8 . . . .
11010 12301 } . } ; . 5 . . . )
11015 1240 1 . . . s . . . . .
11020 1250 1 . . . . $ . . .
41025 1260 1 . s . .
ST 1270 1 . . .S . . .
!5 1280 1 ] . § . .
11040 1290 1 . 3 . S .
11045 1300 1 . . s . .
TT050 1310 1 4 o v v v v v v e e et et e e S h e e e e e e e e e e e
11055 1220 1 . . . 8 . . .
11100 1330 I . . S . .
11105 1340 1 . ) - . ]
11110 1350 1 . . . s . . . . .
19415 1360 1 . . - . . . . ]
11120 1370 1 . . s . . ) .
11125 1380 1 . . . . . .8 . . . )
11130 1390 1 . . } . . . s . . . . .
11135 400 1 . . . . . . s . . . . . .
THIA0 T30 o 1 4 4 v v b v v n e e nm ot e e 2
11145 1420 1 . . . . . . s . . . . . .
11150 430 1. . . . . . s . . . ; . .
11155 1440 1. . ) . . . s . . . . . }
$1200 1450 Ll ) } ) } . 5. . . . . .
11205 1460 . 1 . . . . s. . . ; . .
11210 147.0 . . . . . . s . } . . .
11215 148. o . . . A S . . . . . . .
11220 149. .0 . . . . .1 . s . . . . .
11225 150. . .0 . . . . .1 s . . .
11230 157 = + =« . . S« S ..
11235 152, ] . o . . . . . .1 s, . 3 .
”’r\J 153, . . o . . . . . I .5 . . .
Vb5 154, . . .0 . . . 1 . . 5 . . .
11250 155. . . . . 0 . .1 . . ] 5 . . .

11255 156. . . . . 0. 1 . . . . § . . -




11300 157,
41305 158.
11310 159.
11315 160,
A1320 161,

|25 162.
11530 163,
11335 164.
11340 165,
11345 166.
11350 167.
11355 {68.
11400 1869.
11405 "170.
11410 171.
11415 172.
11420
11425
11430
11435
11440
11445
11450
11455
11500
11505
11510
11515
11520
11525
g

'35
11540
11545
11550
11555
11800
11605
11610
11615
11520
11825
11630

11635 200.

11640 204, . .

11645 202.
11650 203,
11855 204,
11700 205,
11705 206,
11710 207,
11715 208,
11720 209.
172 210,
11730 211.
T35 212,

| o 213,
11745 214,
11750 215,
11755 216.

.

-

. I Q. . - - 5 .
| . o . . . 5 .
I .0 . . . 5 . . -
1 a . “ . . s . - .
...... D L e T
1 o} N . . . 5 . - .
. I 0 . . - - S . . .
o 1] . . . . . 8 . . .
.l 1] . . . -] . .
1 ¢ . - . 5 -
I. o . . . ‘ -
I. 0 . . N . . .
I . 0 . - . . - . .
I . 0 - g . - . .
D N s . 5. Cr e e e em e s e .
1 . o - 5 . -
I . . D -
1 -0 . . .5 . .
1 .0 . - S . .
I . 8. . . .
I 0 - 5 . . .
1 a . . . S . .
1 0 . . . E] . . . .
1 . D . . . g . . R
e Se v 4 s e e e e e e e e et h e e e
1 0 . . + § - .
0. . - . S .
1 o. . . 5 .
1 0. N 5 . . .
1 o . . & - .
I 0 . . 5 . . .
10 . 8 . .
1o 5 . - .
1o S . .
e P A S v e e e e e s P e e e e
o, . 5 . . -
o . . . - . 5 . .
m . - . . 5 . - .
10 - . N . 8 - . B
I . . . . 5 .
I . . . S
I . . - .
1 . . . 8 . . .
I v . . . -1 N .
-
I . . . . . 8 . . . .
1 . . . 8 . .
I . . . 8 . . .
I . - . 5
: . s . : I
1 . .5 . . . .
H . . . 8 . .
I - . . - .
I . . . -8 . . . .
0 § v v i i e e e 4 et e e s e e a e
10 . . - . .
10 . . 8 . . .
10 . - -5 . . .
10 . . . . . 8 . . .
[[u] . - . 8 .




11800
11805
11810
11815
22820
'/T\5
183
11835
11840
11845
11850
11855
11500
11905
11510
11915
11920
11925
11630
11935
11940
11945
11950
11955
12000
12005
12010
12015
12020
12025
T
I35
12040
12045
12050
12055
12100
12105
12110
12115
12120
12925
12130
12135
12140
1245
12150
12155
12200
12205
12210
12215
12220

217.
218.
219.
220.

2271, .

222,
223.
224,
225.
226,
227.
228,
229.
230.
231.
232.
233,
234.
235.
236.
237.
238.
239,
240,
241,
242 .
243 .

24k,

245 .
24,
247,
248.
26%,
250.
251.
Z52.
253,
254,
255,
256.
257.

258,

259.
260.
261.
262,
263.
264,
265,
266,
267,
268,
269.

12225 270.
12230 271.
735 272.

| 3273,
12245 274.
12250 275.
12258 276.

10 . 5
I .8
1 . . 5
1 .5
I e e e e e e e e e e e e e e e e s e e e e a s $...
I .- 5
I . §
| . 8
1o - 8
I - 8
10 -5
Ia . &
10 -5
] .5
e 5
{ .5
[ .5
[ .5
i .5
1 .5
H .5
[ .5
i .5
[ .8
T T ]
[ .5
[ .8
[ .5
I .5
I «5
1 .5
1 -5
I .5
1 . .5
0 5
10 .5
[0 .5
Io .5
10 . .3
10 .5
10 .5
[ .5
| .5
1 -5
P R
) . -5
1 .5
] .5
[ .5
I .3
1 .5
I -
1 . .5
I . 5
L e e e e e e e e e e e e e e e e e e e e e e e e e e e S. . - ..
i . .8
] . .5
1 .5
1 -
1 -

LR

“ & 4 e

--------




12300 277. 1 . . . . .5 . . .
12305 278. 1 . . . . . . .5 . .

12310 279. 1 . . . . . .5 . .

12315 280, I . . . . . . .5 . . . . .

B - U S. v ...
|5 282, 1 - . . . s . . .

12330 283. 1 . . . . .5 . . .

12335 284. I . . . . . . .S . .

12340 285. 1 - - .5 . . . .

12345 286. 1 . . . . .5 . . .

12350 287. 1 ; . . . .S . . . .

12355 288. 1 . . .8 . .

20000 289. I . 3 . .8 ] .

20005 290. I 3 . .8 )

20010 2910 T «v w v e e n e e e e e e e e e e e e e e e T

20015 292. 1 . . . . . . .8 ;

20020 293. 1 . . . . . . .3 3

20025 294.10 . . . . 3 . .S . . .

20030 295.10 . . . . . . .8 . .

20035 296.10 . . . . . . .S . . .

20040 297.10 . . . . . . .5 . . .

20045 298.1 . . . . . . .5 . . .

20050 29910 . . . . ; . s . . . . .
20055 30010-------- B - ammmm e e pmmemm - B R s e cmmmmmmaan e .
RUNGFF SiMMARY

FLOW 1M CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
T
; PEAK TIME OF  AVERAGE FLOW FOR MAXIMUM PERICD BASIN HAX IMUM TIME OF
! OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

6~HOUR 24 - HOUR 72-HOUR

HYDROGRAPH AT
W2HD 416, 12.58 80. 25. 24, .5

RCUTED TO

DET 246. 12.92 . 23. 22. .52
4528.35 12.92

**% HORMAL END OF HEC-1 ***




CNsheet

Worksheet 2: Runoff curve number
o [Project: [ReTRAC |By: ZRB Date: 3/4/200;
N
* |Location: [Basin 2ND STREET ~ JChk Date;
Mark One Existing X Developed X
Runoff curve number (CN)
Soil Name Cover Description CHN Area
and hydrologic _ "1 perfine Mark 1 Praduct
group (cover type, freatment, and of
hydrologic condition; ;‘ © |« acres |CN X area
percent fmpervious; o ¢ o 5G. mi,
-~ unconnected/connectiod impervious % |2 |E percenf
(appendix A) area ratio) i
A SEE COMPOSITE CURVE NUMBER 741 0% 0.00
LAND USE SHEETS
B 83.2 19% 16.18
C 88.3 2% 1.55|
D 911 79% 71.78
.'/""'\.
| Totals = 100%| 89514579
CN (weighted) = (total product) / (total area) = 89.514579 Use CN = 90
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Project
Project Ne.
ST i Sheet Ho. of

i Calzulated by Date
WEIR FLOW COMPUTATIONS

OCATION/DESCRIPTION:

JADSS SECTION PARAMETERS: FILENAME: WZHDWEIR.SEC
No. of Cross Section Points: 4 Bed Slope:0.00500 Max Elev.:4528.00
Bank Stations..........teft: 1000.0 Right....t 1215.1 Min Elev.:4528.00
Encrozchment Stations..lLeft: Right....: Yeir Coefr 2,500
ROSS SECTION POINTS - Elevations & Stations in fast:

0. Elev. Ste. Mo Elev, $ta. No. Elev. Sta.

11 4528.00 1000.00  2) 4528.00 1000.01  3) 4528.00 1215.00
4) 4528.00 1215.10

OMPUTED PARAMETERS:
SEL{ft) Q{cfs) H:max{ft) H:ave{ft} TW(FL) A(SF)

4528.25  67.2 0,25 0.25 215.1  53.8
_4528.50  190.1 0,50 0.50 2151 107.5
T 875 M93 0.7 0.75 215.1 161.3

2529.00  537.7  1.00 1.00 2151 215.1

4529.50  987.9 1,50 1.50 215.1  322.8

JTES:




Culvent Calculator Report
48" RCP PROPOSED 100-YEAR Q=120cfs

~~Soive For: Headwaler Elevation

Cuivert Summary

i
ect Title: Relrac
A80100603vhEMculvert masterw2nds:.cvm

P ra

Stantach ancullne o

Allowzble HW Elevalion 4,52838 1t Headwaler Depth/ Halght 1.83
Compuied Headwater Elevation 4,526.33 1 Discharge 120,00 cfs
Inlet Control HW Elev 4,525.30 ft Tallwater Elevation 4,522.20 ft
CQuttet Contrai HW Elay 4.526.33 1 Control Type Cutlet Controt
Grades
Upstream Inven 451800 f Downstream Inven 4,517.00 &
Length 287.00 | Constructad Slope 0.006969 fuR
Hydrautic Profile
Frofile Pressure Dapth, Cownstream 5.20 fi
Slope Type MEA MNormai Depth 3.28 K
Flow Regime MN/A Crifcal Dapth 3.30 h
Velocity Downstream 9.55 fys Critlcal Slope 0.006905 fit
Section
Section Shapa Circular Mannings Cosfficient 0013
Section Material Concrete Span 4.00 ft
Section Size 48 inch Rise 4,00 ft
Number Seciians 1

r.f""\‘yunet Contral Propearties
Jutlet Control HW Elgy 4,526.33 fi Upstream Velocity Haad 1.42 fi
e .50 Entrance Loss 071 ft
Inlet Control Properties
Inlet Conbrerl HW Elev 4,025.30 ft Fiow Contral Submerged
Inlat Type Square etge wiheadwall Area Fuli 128 f1
K 0.00980 HDS 5 Chart 1
M 2.000G0 HOS 5 Scaie 1
C 0.03880 Equation Form 1
Y 0.67000

Project Engineer: Zach Brandner




Rating Table Report
48" RCP PROPOSED 100-YEAR Q=120cfs

KT:\ Renga Data:

Allowabia HW Elev:

Minimum
4,527.00

Maximum Increment
4,529.50 025 f

HW Elev {ft) [Discharge {cfs)

T 4,527.00 128.38
4,527.25 132.71
4,527.50 135,96
4.527.75 138.13
4 528.00 142.23
4.,528.25 145.28
4,528 50 148,23
4,828.75 181,14
4.,529.00 154.00
4,528.25 156.81
4,629.50 159.55

o
T

ject Tille: Retrac

W01 00603 &R \Culvert masteriwZndst, rum

Charmbmnk @ -t o 1

Proiect Engineer: Zach Brandner
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Weir & Orifice Flow Comparison $zwvse Srare lovoe

@'=0.6A4A./2gh
arifice Flow Equation)

{1 = Capacity in CFS
“ree open area of grate in sq. ft.
g = 32.2 (feet per sec/sec)
h = Head in feet

instructions:

¢ Eijther Select catalog numbear {will
automnatically fill in Open Area and
Perimeter) or enter your own values
s Enter head value

» Press CALCULATE

The resuits will determine
automatically if your situation falls into
a Weir, Transitional or Orifice flow.
Additionally, a pop-up window will
offer Neenah grates which fall within

the parameters chosen.

alog number and grate type: {R-3560 L [ |

t perimeter (P):
I

ir capacity in cfs:

L 1

Transitional flow in cfs:

| |

24 P
Q=33Phy?
(Weir Equation)

Q = Capacity in CFS
P = Feet panmeter
h = Head in feet

Head in feet (h}):
2 |

Free open area in sq. ft. (A):
1.5 |

Orifice capacity in cfs:

10.2 |

{Results essume no debris restriction.)

NOTE: The above resute da not account for the dome height of Beehive-type
grates. Please take note of this when determining the Head (h) value.

For additional information regarding Neenah Inlet Grate Capacities, please contact

mur Product Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nico.com.




Weir & Orifice Flow Comparison Szivea Seate Lenee

Perimeter) or enter your own values
» Enter head value

i
RCP
X Instructions. ) g‘f 15
L 9= 0.6A2gh e Either Solact catalog number (will (= 3.3P(h)
~wrifice Flow Eguation) automatically fill in Open Area and (Weir Equation}
| .

Q = Capacity in CFS C = Capacity in CFS

Free open area of grate in sq. fi, | * Press CALCULATE P = Feet perimeter
g = 32.2 (feet per secfsec) b = Head in feet
h = Head in feet The results will determine

automatically if your situation falls into
a Weir, Transitional or Orifice flow.
Additionally, a pop-up window will
offer Neenah grates which fall within
the paramsters chosen.

Head in fee.tl(h):
E |

Free open areain sq. fi. (A):

32 i

ir capacity in cfs: - Transitional flow in cfs: Qrifice cépacity in cfs:

alog number and grate type: {R-3260-A A

it perimeter (P).

l | | % 218 |
{Resulls assume no debris restriction.)

NOTE: The above results do not account for the dome height of Beehive-type
grates. Please lake note of this when determining the Head {h) value.

For additional information regarding Neenah Inlet Grate Capacities, please contact
ATour Product Engineer, Steve Akkala, at 920-725-7000 or at sakkala@nfco.com.
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41In & dloKer Ave. Right
Worksheet for Irregular Channel

Project Description

-’T‘ Worksheet 4th & Stoker N. Ri
Flow Element Irregular Channe!
Mathod Manning's Formul
Selve For Discharge
Input Data
Siope DO3750 R/t

Water Surface Elov. ,534.34 ft

Oplions

Current Rouphness Methoved Lotier's Method
Dpen Channel Weighting vad Lotter's Method
Ciosed Channel Weightint  Horton's Methed

Results

_Mannings Coeffic Q0016
Elavation Range 13.70 ta 4,534.30
Discharge 131.66 cofs
Flow Araa 44,1
Wetted Perimate 11582 4t
Top Width 115.00 ft
Actusl Depth 0.64 ft
Critical Elevation 4,534.20 it
Critical Slope 0.005366 fifft
Velachty 299 ft's

i Vatocly Mead 0.14 f
' Spedcific Energy 4,534.47 i
Froude Number 0.85
Fiow Type Subcritical

saleulation Messages:
Nater elevation exceeds lowest end stalion by 0.435 fi.

Roughness Segments

Start End _ Mannings
Station Station  GCoefficient
10+70 11+85 0.0186

Naturat Channal Points

Staticn  Elavation
(ft) {it)
10+70  4,533.80
10+70  4,533.70
11+08 4 534,00
11+29 4,533.70
11429 4,534,000
11483 4,534.00
11+85 4,534,30

Project Engineer: Pete Etchart

L ABO100603NE A nwimasterratrant 5. 4 2-N20 fn? L A T T S




SIN & DIVKET Ave, Kignt

Cross Section for Irregular Channel

Project Description

ST~ Worksheet 4th & Stoker N. Ri
Flow Eiament Irregular Channe!
Method Manning's Formu!
Solve For Bischarge
Section Dala
Mannings Cosfficier 0,016
Slopa 0.003750 it
Water Surface Elev. 453424 &
Elevation Range  33.70 to0 4,534.30
Discharge 131.66 cfs
T
' 4,534.30. —= ——
4,533.60- T - ' -
10+60 10+80 11+00- 11420 11+40 11+60 11+80 12400
vitoo[N\
k1
NTS

1. A80100603\h Bhvflowm asteriretracis-12-03).fm>

Stantart Cangsttines ne

Project Engineer: Pete Eichart

[ P ]




Worksheet for Irregular Channel

Froject Dasoription

Workshaat
Fiow Elemant

4h & Stoker M. L
Irragular Chapnel

Method Manning's Formu
Solve For Gischarge

Inped Data

Slope 003750 i/t

Water Surface Elev. ,534.34 ft

Options

Current Roughness Methe »ved Lobtar's Method
Upen Channel Weighting »wad Lotter's Maethod
Closed Channel Weighting Horton's Methad

41N & DIoKer Ave, Lel

Results

Mannings Coeffic
Elevafion Range 33.70 to 4,533.90

0.8

Cischerge 181.97 ofs
Flow Area 441 f1?
Waertted Perimste 7119 ft
Top Width 70,00 f
Actual Depth D.64 ft
Critical Elevation 4,534.30 #
Critical Slape 0.004532 fuit
Velocity 4,13 ftrs
7T Velocity Head 0.27 ft
" Bpecific Energy 4,534 60 |t
Froude Number 0.0z
Flow Type Subcritical

Saloulation Messages:
Natar elevation exceeds lowest end station by 0.635 ft,

Roughness Segments

Start End Mannings
Station Statlon GCoefficient
16+00 10+70 0.018

Watural Channal Points

Station  Elavatlon
{ft} {f
10400  4,533.70
10+58 4,533,740
16+88  4,533.80
10+70 4,533.90

L. 3801 00BO3h &h¥iowrnasteriretrac5-12-031.fm2

Stantarh CanculHnm ine

Projett Enginear: Pete Etchart




Project Description

_ 41N & SToKer Ave. Lett
Cross Section for Irregular Channel

LLABD 100603 A& hflowmasteriretraci 5-12-N3) fm?

7T Workshest 4t & Steker N, L
5 Floyw Element Irregular Channet
Method Manning's Formu
Soive For Discharge
Section Data
Mannings Coeficia 0.016
Slope 0.003750 fifmt
Water Surface Elev 4,534,384 #
Elevalion Range  33.70 10 4,533.80
Discharge 181.97 cfs
P =
4.533.80 :
4 533 68 re
10400 10+10 10+20 10+ 30 10440 10+50 10+60 10+70
v:10.00\,
H:1
- NTS
T,

Project Engineer; Pete Etchart

Stantech Canenltina Ine o haeaan ,

R PR




Worksheet for Irregular Channel

Frojact Description

. Worksheet dth & Stoker E
S Flow Element Irragular Gham
) Method Manning's Forr
Solve For Discharge
Input Cata
Slope 003170 et
Water Surface Elev. ,534.21 f
Options
Corrent Roughriess Methe ved Lotter's Method
Cpen Channel Weighting wed Lotter's Method
Closed Channel Weighting Horton's Method
Resulis
Mannings Coeffic 0.018
Etevation Range 33,50 fo 4,534.00
Discharge 58,32 ofs
Flow Area 183 fi®
Watted Perimate 43.03 ft
Top Width 42.50 ft
Actual Depth 070 fi
Critical Elevation 4,534.14 f
Critical Slope 0.005158 it
Velocity 3.07 fi/s
- T~ Velodty Head 0.15 ft
' Spacliic Energy 4,534.35 fi
Froude Number 0.80
Flow Type Subcritlcal
GCalculation Messages:
Watar glevation exceeds lowest end station by 0.205 #.
Roughness Segments
S1an End Mannings
Station Station Coefficient
16+00 10+43 0.016
Natural Channel Points
Station  Elevation
-~ (f)
10400 4 534.00
10+01 4,533.50
10+43  4,534.00

v ABD00G0 R h&lowmastedretrac(5-12-03).fm2

ARM A7 M3 A4.rrn P AN ke Ay

Stantech Consulting Inc

Project Engineer; Pete Etchar
Flowhaster v6.0 [G14e




Froject Description

T Worksheet 4th & Stoker £
. Flow Element Irregular Charm
Method Manning's Forr

Soive For Gischarge

S11t & DIDKEr AVe. East

Cross Section for Irregular Channel

Section Data

Mannings Coafficiel 0.016
Slope 0.003170 ftfi
Walter Surface Eiev. 453421 f1
Elevation Range  33.50 1o 4,534.00
Discharge 58.32 ofs
r
7T
4,534,004

4,533.80:

4,533.65'

4.,533.50 :

10+00  10+05

LABOICOB0AhERIowmasteryreirac{Be12-03.fm2

Stantesh Cranenltior e

10+40  10+15  10+20 §0+25 10+30 10435 10440 10+45

vit oo\,
Hx1

NTS

Projedt Engineer: Pate Etchart

Flrs s Ak o™ Pl d =¥




Worksheet for Irregular Channel

Project Description

Worksheat 4th & Stoker 8
Fiow Elernent ~ lmeguiar Chan
Mathod Manning's For
Solve For Bischarge
Input Data

Slope 0oe0oe fuft

Water Surface Elev ,534.21 ft

Qgptions

Current Roughness Methcved Lotter's Method
Open Channel Weighting svad Lotters Method

Closad Channe! Welghting Homon's Method

P

Rasulis

Mannings Coeffic 0,016
Elevaiion Range 33.85 t0 4,535.00
Discharge £9.2¢ cfs
Flow Aras S92 fi2
Weited Pedimetsl 7318 f#t
Top Width 7287 f
Actual Depth 0.35 ft
Critical Elevation 4,534.25 ft
Critical Slope 0.005589 fiit
Velocity 361 s
Velocity Head 0.20 ft
Specific Energy 4,534.41 #t
Fraude Mumber 1.24
Flow Type Supercritical

Caleulation Messages:

Water elevalion exceeds lowest end station by §.205 4.

Roughness Segmenis

Start End Mannings
Station Station Cosfficiant
10++00 11+00 0.016

Matural Channel Foints

Station  Elevation
() {ft)
10400 4,534.00
10+42 4,831.85
10+668  4,534.00
11+00  4,538.00

1. A801 00603 h Ehflowmasienretracis-12-03) fm?>

4in ¢ STOKer Ave. South

Stantarh Crnculblas lna

Project Engineer: Pete Etchart

i Bl momormas




41h & Stoker Ave. South
Cross Section for rregular Channel

Project Description

" Worksheet 4th & Stoker §
Flow Element Iregular Cham
Mathod Manning's Fon
Solve For Discharge
Section Data
Mannings Coefficien 0.0186
Slope 0.009000 ftfft
Water Surface Eley. 4,534,217 ft

Elevation Range  33.85 10 4,535.00

Discharge 68.29 cfs
T 4,535.00:
: 4,534.60! :
4,534.20 L =
4,533.80°
10+00 10+20 10440 10-+60

AR MR Mflmmacradrstrs t B 1 2 N2 frmo

Carvmbn s Mn -

10+80

11+00

vt 0.0\
A

NTS

Project Engineer: Pela Etchart
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IFC Submittal
NDC-028

September 5, 2003
Project No. 80100603

Mr. Mike Christiansen

ReTRAC

Parsons Transportation Group
264 Keystone Avenue

Reno, Nevada 89503

Reference: ReTRAC Drainage Memorandum for the Keystone Avenue Storm Drain
System

Dear Mr. Christiansen:

This letter report is to document the storm drain design and assumptions for the Keystane
Avenue area between West Fourth Street and the ReTRAC train trench. The existing storm drain
system runs north-south within Keystone Avenue to a junction within Fourth Street. The storm
drain then continues east, down Fourth Street and connects into the Vine Street storm draln
system. The existing storm drain system within Keystone Avenue, north of the tracks, consists of
two Type 1 catch basins connecting to a 15-inch lateral,

Existing ground from West Fourth Street south along Keystone Avenue drains south. The
proposed Keystone Avenue street improverments and associated fill wili aiter the existing
drainage pattern in @ small, localized area between the Union Pacific Railroad (UPRR) crossing
and the West Fourth Street crossing,

The proposed roadway improvements for Keystone Avenue will effectively change the direction of
flow in the gutter line between the trench and West Fourth Strest from fiowing south to flowing
north. Additionally the roadway improvements will require additional catch basins to intercept
flows on existing properties adjacent to Keystone Avenue. These additional catch basins will
intercept flow that in existing conditions, drained to Keystone Avenue.

Existing pipe sizes, inverts, slopes and elevations were taken from the City of Reno Keystone
Avenue/West 2™ Street Reconstruction, Overiay, Storm Drain Project plans, prepared by the City
of Reno, dated {(revised) June 1993 and ReTRAC 1-foot contour interval topographic mapping
prepared for the EIS phase of the project. Additional information was taken from site visits and
the City of Reno 2-foot contour interval topography.

The 100-year watershed basin has been delineated and is shown in the IFC ReTRAC Drainage
Report, Volume 1, as well as in the attached Figure 1 titled Keystone Avenue Location and
Improvement Map. The 100-year peak flow rate affecting the Keysione Avenus area at the
existing tracks is 91cfs. This flow combines along Fourth Street and ponds in an area
approximately 600-feet west of Keystone Avenue on Fourth Street. Flow exceeding the curb
height is conveyed south to the existing raiiroad track and then travels east along the tracks to
Keystone Avenue, where a portion of the flow splits over the tracks and travels south on
Keystone Avenue and a portion continues east in the UPRR right of way. The existing Keystone
Avenue Storm Drain System cuollects and conveys 37.6cfs to the Vine Street Storm Drain system.




(/"""‘\\

IFC Submittal
NDC-028

In proposed conditions the 100-year event flow will be intercepted by the proposed storm drain
system. Froposed improvements will consist of & new catch basins and laterals to connect to the
existing 13-inch storm drain in Keystone Avenue and removal and abandonment of the two
existing Type 1 catch basin iniets and associated laterals. Basin A will need to be graded to drain
to the catch basin at Basin B, :

The proposed system will convey 37.5 cfs to the Vine Street storm drain system and will reduce
the amount of overland flow at the trench. The remaining flow of 53.5 cfs will be conveyed east
via a drop inlet to & 36-inch Reinforced Concrete Pipe under the Keystone Avenue rosdway
impravemeants to the Vine Street Siphon.

The times of concentration for the Vine Street and Keystone Avenue peak flow rates do not
coincide. The Keystone Avenue system does not therefore assume a tail water elevation of the
Vine Street system at its full flow elevation. The 50-year event hydraulic grade line of the Vine
Street Siphon at the Keystone system inlet structure is at an approximate elevation of 4522.
During high flow events in the Vine Street system, flow will back up into the Keystone system to
an elevation of approximately 4522. This elevation is below the capacity elevation of 4525 and
will not impact upstream or downstream properties. Ses the attached Appendix for the proposed
storm drain design and hydraulic backup calculations.

Sincerely,

STANTEC CONSULTING INC.

Trina M, Magoon, PE
Waler Resources Project Manager

TMM:zrb

Enclosure(s)

PAMisci8010080AHEHDes!gn MernarandumsiME MO H&H Keysione Ave Design {(IFC) REV 1.dae
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CRITERIA AND DRAINAGE DESIGN MANUAL

WASHOE COUNTY
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HYDROLOGIC GRt
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TERIA AND ORAINAGE DESIGN MANUAL

X NG |

f e e
. RATIONAL FORMULA METHOD
’ RUNOFF COEFFICIENTS
Runoff Coefficiants
Land Use or Surfuce Aver. % Impervioys 5-Year 100-Year
Characterigtics Arwa (Co (Ca)
!
Downtown Arcas 85 82 83
Neighborhood Areas 70 .65 .80
Residential:
(Average Lot Size) _
Ve Acre or Lasg (Mutti-Unit) G5 .60 78
Y% Acre kt 50 .65
5 Acre 30 45 .60
i Acre 25 .40 55
1 Acre 20 35 S0
©agtrdal: 72 .68 A2
r aim;_; | ,
{ .18, Parks, Golf Courses) 5 .05 30
Undeyeioped Areas:
Range 0 .20 .50
Forest 0 05 A0
Paved ' 100 88 ; .93
Sravel 20 25 .50
iV Es/Walks: 95 .82 90
loo(s: 90 . .BS .87
loles:
Composite rnoff coefficients shown for Residential, Industrial, and Business/Commercial Areas assume irripated
grass landscaping for al] previous areas. For development with landseaping other than irrigated grass, the
designer must develop Project specific composite runoff coefficients from the surface characteristies presenied in
this table,
¥ ™ December2, 1298 REFERENCE: - TABLE
- UsShCwm, DROCOG, 1969 701

{with modifications)
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The Rationa! Method:
2. The desion fiow for the Rationa! Method it EXDrasssd gs-

Q = Cia. |

where:

Q = peak rate of runoff, Cubic feet per second

C = nunoff toefficient

I = average rainfa]] intensity, inches per hour

A = watershed area, acres

b. The following listed runoff coefficienys, dcpendihg on funrre use,
shall be used:

NOTE: A "build ﬁp" C valve may be required ip special
: conditions such ag very srnall lots with large houses or
duplexes.
RUNOFF COEFFICIENTS "Cr
d Use Tvpe Runoff Coefficient "
Rural | ;.. | e e 0.25-0.35
Single Family Residential ... .. = 0.45-0.60
Muld-Residentil ... 0.60-0,70
Neighborheod Commercial ., . e .‘ 0.85
Communiry Commercial ... ., . . . 0.85
| Tourist Commerciat ., = e {5.85 |
Office . ... ., . e 0,85
Manufacruring O_.SS-O.QD
Distribution and Warehousing .............. 0.85.0.90

Design MarsahChapser 2 . Storm Dinimgeswpd - 2() 8-
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Pupii Facilin
Pavemnen: ang Concrae Surfacag (.90-0. 93
Park .. T 0.25
Open Space (0-3% orage " Vegewred) . 0.20-0.30
Open Space (0-54; grade - pg vegewution) ., 0.30-0.4¢
Cpen Space 0.40-0.50

(5-13% grade - vegetated or unvegerared)

Open Space

Over 159 gradé—- s.p-a.rs.ei'y. \;e:gétét'eéi,' rock or clay éoils)

0.40-0.60

C. The rainfa]] intensiry curve shall be used for detezmin.ing the average

Hrensity. The tip

e or_concenrration, With a mimimum buij)d up time

- of 1D Iminutes is EXpressed as:

te, = 10 or L, whichever Is greater
' V

x an

where:
L =
V. =

Given the time ¢
concentration g th
time, expressad as

t= Vzxé0
where:
t =
L =
v =

‘time of concentration at iniria] inlet, mimieg
length from Uppermost point of Watershed injet,

channe} or overland velociry, feet per second

f concentrarion at a design point, the fime of
© next design point is determined by adding traya]

.
3

travel time, minutes

length of channel or conduj betweep design
points, feeg

channe] oy conduiy velocity, faet PEr secong

4, Minimum design velocity sha)] be 3 feer per second for siomm drains,

o\ Ny Deypn Manu:H.Chnpler: - S1stm Drllnage.wpd
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Scenatig; Base

Label:J-6 Label: J-9 Label: J-8 Label: J-7 Lagel J-10 Label:!-2
Label: 0-1 Rim:4,527.00 f  Rim:4,527.00 ft Rim:4,527.00 f#  Rim:4,527.00 ft Rim:4.527.00 ft Rim:4,525.24 ft_
Rim: 4526101t Sump:4,52005f Sump:4,52019ft Sump:4,52083f Sump:4,52097 ft - - Sump:4.921:73 ft Sump:4,522.74 1t
mcatm.h.u+m.mm mi\\\\l”\l\ w m . a L4527 CD
_ _ i _ T __
i H ! ; : ———— i

H _ “ T " wﬁ.mww.cﬂ
: : { 4,524.00
-4 4,523.00
—— 4,522.00
e e -1 4,521.00
: m 4,5206.00
C e B A=t 4,51 9,00
e ..“...i.l dwmram oo w mmam omitme ma e |m [, PR —_— & -mA m .O G

2400 2+50 3+00 4400

Label: P-8 Label: P-12 Label P-11 . ] LP.
Up lnvert: 4,520.05 ft / Uplnvert 452083 ft  Up Invert:4,520.97 f Station (ft) wﬂ_u__w._,“_wﬂ.nm 52175 it _&u_ﬂé:ﬂfmmm.ﬁ "
Dn invert: 4,519.57 it / Dninveri:4,520.19ft  Dn Invert:4,520.83 ft Dn invert:4.520.97 ft Dn Invert; 4,621.75 ft
Length: 68.60 ft J Length:91.40 ft Length:20.00 it Leagth: 111.40 ft Length; 80.00 &
Size:15 inch / Size: 15 inch Size: 15 inch . : gize: 10 inch

S:0.006997 fM | apeip-8

Up Invert: 4 520,19 ft
Dn invert: 4. 52005 ft
Length:20.00 #t
Size:15 inch
5:0.007000 ft/it

(
Title: ReTRAC
poy.h&hsiormcadkeystone_at_tracks.stm
Q121403 12:07:25 FM

5:0.0070C2 f/ft

$:0.007000 ftt

Stanteg Consulting InG
S Haaslad tdethods, DG,

Size: 15 inch
S:0.007002 fifit

37 Brookside Raad  weterbury, CT OB708 LJSA (203) 755-1666

§:0.012375 ftHt

Elevation (ft)

Project Engineer: Slantec
SlormCAD v3.0 [319]
Fage 1 af1
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IFC Submittal

July 18, 2003
Project No. 80100603

Mr. Avrum Loewenstein, P.E.
ReTRAC

Parsons Transportation Group
264 Keystone Avenue

Reno, Nevada 89503

Reference: ReTRAC Hydrolegic and Hydraulic Design Memorandum for the Vine Sireet
Overland Drainage

Dear Mr. Loewenstein:

This fetter report is to document the design parameters and assumptions for the proposed
improvements of the Vine Street UPRR trench crossing and associated perpetuation of the 100-
year overtand flow. The proposed improvements begin at Third Street and end just south of the
proposed UPRR trench. The 100-year storm event overland flow patterns were analyzed for
existing and proposed conditions.

The 100-year watershed hasin has been delineated and is shown in the IFC ReTRAC Drainage
Report, Volume 1. Flow from the 100-vear event affecting the intérsection of Vine Sireet and
Third Street is negligible. A pertion of the 100-year overland flow travels south on Vine Street,
through a series of splits between Sixth Street and Fourth Street, resulting in negligible flaw on
Vine Street south of Fourth Street. Therefore the water surface elevation at the existing Vine
Street & Third Street intersection during the 100-year event is limited to nuisance flow and
proposed roadway imgrovement analyses for the 100-year event are not needed. :

A series of proposed catch hasins will capture the locallzed 5-year storm drainage from areas
impacted by the proposed Vine Street profile. The catch basing will. drzin to the proposed Vine
Siphen. See the submitted plan sheet SD-250 (Vine Street, Surface Drainage} far catch basin
layout.

The existing subsurface storm drain system has been analyzed and proposed improvements
have been preliminarily designed.

The existing storm drain system runs north-south within Vine Street from the south side of the
Interstate 80 {I-80) overpass to Second Street then turns east on Second Street to Arlington
Avenue and turns south on Arlington Avenue to its outlet at the Truckee River. The existing
system within the limits of the ReTRAC project is a $6-inch Reinforced Concrete Pipe (RCP).

Existing pipe sizes, inverts, slopes, elevations and capacities were taken from the Nevada
Department of Transportation (NDOT) “as built" plans entitlted City of Reno Storm Drainage
System Vine Street Storm Drain, prepared by Porter, O'Brien & Armstrong, dated September
1965 (NDOT plans). The hydraulic calculations prepared for the project were used as the basis
for the existing Vine Street storm drain system. Refer to the following section for the as-built
drawings and calculations,

The system was designed for a 50-year event capacity of 81&cfs and a 5-year event capacity of
380c¢fs, Flow within the system collects in a series of watersheds originating on Peavine
Mouniain and combines at a sump located on the north side of 180 at Vine Street. Water is then
forced into the Vine Street storm drain sysiem and, in the 100-year event, into a pair of 10" x 4




IFC Submittal

Reinforced Concrete Boxes (RCBs) which conveys the water through the freeway and returns the
flow to its existing overland flow pattern {see sheet number 64, State of Nevada Department of
Highways, Special Details QOverfiow Relief Culvert Structure No. WA-12.68 Drop Inlef at Canal
Street plans in this report). Additional flow, south of the freeway, is captured by a series of storm
drain systems servicing the downtown area and catch basins located along Vine Street.

FProposed storm drain improvements will consist of a modified junction at the Third Street
manhaole, placement of 96-inch RCP pipe to connect to the new parallel alignment, an inverted
siphon on the parallel north-south alignment composed of 3-66-inch RCP pipes, a new junction
south of the UPRR trench and removal of the section of 96-inch RCP pipe under the UPRR
trench. Refer to the IFC Vine Street Siphion plans for details.

From the east, the Third Street Storm Drain System at Washington will connect to the proposed
96-inch RCP pipe via a 30-inch RCP pipe with a 30-inch NEENAH, R5050 Series Type SF30 flap
gate for backwater prevention. This system will convey flows that previously continued south in
the Washington Street storm drain. Please refer to the previously submitted report entitled
ReTRAC Hydrologic and Hydraulic Design Memorandum for the Third Street Storm Drain System
al Washington Street Addendum No. 1, dated March 14, 2003.

From the west, a 36" RCP conveying excess 100-year flows from the West Keystone basin will
connect to the siphon alignment. Flow in the pipe is approximately 53.5 ¢fs and will enter the
proposed storm drain system befare the capacity of the Vine Street system is reached. The IFC
Keystone Report was submitted on September 5, 2003, and can be referred 1o in the previous
section.

Additional capacity for the connecting east and west contributing flows is not neaded in the Vine
Street Storm drain system due to the difference in the time of concentration for the peak flow
rates of the system.

A StormCad model was prepared to determine the hydraulic grade line of the proposed inverted
siphon storm drain system in Vine Street. The peak discharge of the system was determined
from the NDOT plans and accompanying hydraulic calculations. The capacity of the exisling
storm drain system as shown in the NDOT plans and backup calculations is 816cfs. The capacity
of the proposed siphon is 797cfs. The excess 19¢fs will back up into the Keystone 100-year
Drainage improvements and then be conveved east within Third Street. The additional 19¢fs has
a negligible impact on the overland water surface elevations and will not impact upstream
properties. The IFC Vine Street Siphon plans and backup calculations are shown in the IFC
ReTRAC Drainage Report.

Sincerely,

STANTEC CONSULTING INCG,

Trina M. Magoon, PE
Water Resources Project Manager

TMM: zrb

Enclosure(s)
VAS2B0Nactive’B0 100603 1H & HDesign MemorandumsilEMO HAH 3rd & Vine St Gvedand{IFC).doc
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IFC SUBMITTAL

May 15, 2003
Project No, 80100603

Mr. Ted Roworth

ReTRAC

Parsons Transportation Group
264 Keystone Avenue

Reno, Nevada 89503

Reference: ReTRAC Hydrologic and Hydraulic Design Memorandum for the Third
Street Storm Drain System

Dear Mr. Roworth:

This letter report is to document the design parameters and assumptions for the relocation and
diverston of the existing Washington Strest reinforced concrete pipe (RCP) storm drain system
that cresses the UPRR tracks just south of Third Street.  The 100-year storm event overiand flow
patterns were aiso analyzed for existing and proposed conditions. The existing storm drain
system runs north-south within Washington Street from the south side of the 1-80 overpass to its
outlet at the Truckee River, The existing RCP at the UPRR crossing is a 30" diameier pipe.

The contributing watershed for the Third Street storm drain system has been delineated and is
shown on Figure 1, Third Street Storm Drain System Watershed Basin Map in the Appendix.
Flaws from the basin combine at catch basins along Washington Street and are conveyed south.
Flows exceeding the capacity of the storm drain catch basin inlets will be conveyed overand to
the east.

The Rational Method was used to develop the peak flow rates for the localized watershed along
with the City of Reno's Rainfall Intensity-Duration-Frequency Curves, basin areas and weighted
runoff coefficients (C values). The 5-year peak runoff flow rate for the localized contributing
watershed was found to be 16.1 cfs. Quantification of the 100-year flow was not performed for
the Third Street storm drain because all flow exceeding the capacity of the cateh basin inlets will
be conveyed east and will not impact the existing storm drain system,

There are four catch basins that contribute flow to the Washington Street storm drain system; one
at the northwest corner of the intersection at Third Street, one at the nothwest comer of the
intersection at Fourth Street, one at the northwest comer of the intersection at Fifth Street and
one in a parking lot just northeast of the intersection at Sixth Street. The combined interception
capacity of these ¢atch basins is 11.2 cfs.

Existing pipe sizes, inverts, slopes and elevations were taken from the ReTRAC 1-foot contour
interval topographic mapping prepared for the EIS phase of the project.  Additional mformatlon
was taken from site visits and the City of Reno 2-foot contour interval topography.

Proposed improvements will consist of a new junction at the intersection of Washingion Street
and Third Street, removai of the section of 30" RCP pipe under the UPRR trench, and placement
of a new section of 30" RCF from the new junction in Washington Street, west to the Vine Street
Siphon. system.




IFC SUBMITTAL

A StormCad model was prepared to determine the hydraulic grade line of the proposed 307 storm
drain system in Third Street. The peak discharge for the proposed storm drain system was
determined with an upstream maximum head elevation of 4518.1 and assuming that a City of
Reno Type 4-R catch basin would replace the Type 1 catch basin at the intersection of Third and
Washington Streets. The combined capacity of the upstream catch basins and the new Type 4-R
caich basin is 15.3 cfs, which exceeds the inlet capacity of the existing system (11.2 cfs). Flows
exceeding the capacity of the storm drain system will maintain their historic flow patterns. The
Third Street system was modeled with a tail water elevation of 4516 (pipe flowing fult) at the Vine
Street Siphon connection. See the Appendix for the proposed storm drain design and hydrologic
and hydraulic backup calculations.

The 100-year watershed basin wes delineated and will be shown in the ReTRAC Drainage
Report 100% submittal.  Preparation of this report is in progress and will be submitted shortly.
Flow from the 100-year event affecting the intersection of Washington Street and Third Street is
approximately 105cfs. A portion of the 10C0-year overdand flow travels south on Washington
Street, from the freeway, and turmns east on Third Street. The flow travels east over the
Washington Street crown and continues east on Third Streel. The water surface elevation at the
existing Washington Street crown during the 100-year event is 4518.47-feet, as shown by the
caloulation sheet labeled "3 Street 2400".

The praposed flow of 270 cfs was analyzed and the water surface elevation at the Washington
Street crown was found to be 4518.50-feet, as shown by the calculation sheet labeled “Proposed
3% Street 2400". The additional 19 cfs is overflaw from the proposed siphon at Vine Street.
Refer to the Vine Street Improvements report, The proposed improvements on Washington
Street do not significantly increase the existing water surface elevation and do not alter the
historic drainage pattern in the 100-year event. See the attached Washington Street Plan &
Profile drawing for proposed improvements.

Sincerely,

STANTEC CONSULTING INC,

Trina M. Magoon, PE
Project Engineer

TMM:2rb

Enclosure(s) .
PICIVILBDT D0B0XHEHDesign Memorandums\MEMO HEH 3rd St Design{IFC).doc
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Worksheet for Irregular Channel

Projact Description

Worksheet 3rd_Street 2400 - 3rd & Was
Fiow Element Irrequiar Channel

Method Manning's Formula

Solve For {Channel Depth

Input Data

Slope Q22000 fi/ft
Discharg 251.00 cfs

Optlions

Current Roughness Methe ived Lolter's Method
Open Charnel Weighting ved Lolter's Method
Ciosed Channel Weightini  Horlon's Method

Results

Mannings Coeflicie:
Water Surface Elav

0.018
4,518.67 ft

Elevation Range  18.00 ko 4 520.00

Flow Araa
Wetted Ferimeter
Top Width

Actual Depth
Critical Elevation
Gritical Stope
Velocity

Velocity Head
Specific Energy
Froude Number
Fiow Type

35.2 fr
94.21 1l
84.20 f
0.67 It
4,518.92
0004662 1l
7.14 fifs
079 #
4,519.46 ft
2.08
Supercritical

Roughness Segments

Start End
Station Station

Mannings
Coofficient

10+00 12+28

0.016

Watural Channel Poinls

Slation  Elsvation
{f1) {f)

1006  4,520.00
19+20 4,518.80
10+46  4.518.20
10466  4,519.00
10+93 4.518.60
11+44  4,518.00
11+85  4,918.20
11+95  4,512.00
12429 4,514.40

1216/04 0Z2:26:04 PM

vil.\h&h\lowmasteriretrac_ 20041208 _ifc.im2

3rd Street 2400

Stantech Consulting Inc

© Haeslad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA

Praject Engineer: Pete Etchart
Flowhaster vi.0 [B14e]

{203} 765-1866 Page 1 of 1




Cross Section for Irregular Channel

Project Description

Workshael 3rd_Sireet 2400 - 3rd & Was
Flow Element trregular Channel

Method Manning's Formula

Solve For Channel Depth

Saction Data

Mannings Coefficiel 0.016
Slope 0022000 /A
Walor Surface Elev 4,518.67 f
Elevation Range  18.00 to 4,620.00
Disgharge 25100 cfs
4,520,005
4,619.00 - -«
4,518.00~

10+00

v h&hiflowmasteriretrac_20041208_jfc.fm2

12/16/04 02:26:00 PM

& Haestad Mathods, Ing,

3rd Street 2400

10+5G

Stantach Consuiting Inc
37 Brookslde Road  Waterbury, CT 06708 USA  (203) 7551666

12+50
vito.ol\
'E

NTS

Project Engineer: Pete Etchart
FlowhMasier v6,0 [614e)
Page 1 of 1




Proposed 3rd Street 2400
Worksheet for Irregular Channel

Praject Description

Worksheet Proposed 3rd_Street 2400 -3rd & V
Flow Etement Irregular Channel

Method Manning's Formula

Solvs For Channel Depth

Input Data

Slope Q22000 M/
Discharg 270.00 cfe

Qplions

Current Roughnass Methoved Loller's Methad
Open Channel Weighting »ved Lotter's Mathod
Clased Channet Weighting Honron's Method

Resulis

Mannings Coefficien 0016
Water Surface Elev. 4,518.59 ft
Elgvation Range 18,07 t0 4,519.97

Flaw Area o m
Welted Perimelor a5.77 ft
Top Widih 95.76 ft
Actual Depth 052
Crilical Elevation 451865 ft
Critical Slope - D.0D4575 Rt
Velacily 7.30 fi/s
Velocily Head .83 #
Specific Energy 451842 it
Froude Number 2.07
Fiow Type Supsrcritical

Roughness Segments

Start End Mzannings
Station  Station  Cosfficient
9+50 11465 b.0186

Natural Channel Points

Station  Elevalion
i ()
g+50  4,519.70
10+00  4,516.90
10+50 451810
11+00 4 .518.07
11+50 4.,510.83
11465  4,516.87

Frojlect Engineer; Pele Etchart
FlowMaster v6.0 [1de]
Page 1 ¢f t

v th&hi\flowmasteriretrac_20041208_ifc.fm2 Stantech Consuiting Inc
12016/ 01:55:40 PM & Haestad Methods, inc. 37 Brooks|de Road  Waterbury, CT 08708 USA  (203) 755-1666




Proposed 3rd Street 2400

Cross Section for Irregular Channel

Project Description

Warkshest
Fiow Element
Method

Solve For

Proposed 3rd_Street 2400 - 3rd & ¥

Imegular Channe!
Manning’s Formula
Channel Depth

Section Data

Mannings Coefficie

Shope

Water Surface Elev.

Elevation Range

0.016
0.022000 fift
4,518.59 ft

18.07 t0 4,519.97

Discharge 270.00 ofs
4;51 8.80 \
9+50 14+00

v\ h&hflowmasterretrag 20041208 ifofm2

121604 015545 FM

& Haestsd Methads. Inc.

vio.oD
H:

NTS

Preject Enginzer: Pete Efchan

Stantech Consulting Ing
37 Brookside Road  Waterbury, CT 08708 USA {203} 755-1666

FlowMaster v6.0 [6148]
Page 1 of 1
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Scenario: Base
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IFC Submittal

July 18, 2003
Project No. 30100603

Mr. Avrum Loewenstein, P.E,
ReTRAC

Parsons Transportation Group
264 Keystone Avenue

Reno, Nevada 89503

Reference: ReTRAC Hydrologic and Hydraulic Design Memorandum for Ralston Street
Overfand Drainage

Dear Mr, Loewenstein:

This letter is to document the design parameters and assumpticns for the proposed
improvements of the Ralston Street UPRR trench crossing. The proposed improvements begin
at Third Street and snd just south of the proposed UPRR trench. The 100-year storm event
overland flow patterns were analyzed for existing and proposed conditions. There is no existing
storm drainage affected by the proposed improvements.

The localized 5-year storm drainage for the intersection of Third Street and Ralston Street was
previously designed by CFA, Inc. for the construction of Studio 3 Apartments, located on the
northeast corner of the intersection of Ralston Street and Third Sireet. The City of Reno
approved the Hydrology Report dated October 21, 1998, A copy entitled “Hydrology Report for
Studio 3 Apariments” is enclosed in the Appendix. The 5-year storm drainage will not be affected
hy the proposed improvements. No additional design is needed.

The 100-year watershed basin was delineated and is shown in the IFC ReTRAC Drainage
Report, Volume 1. The 100-year event existing conditions flow affecting the inersection of
Ralston Street and Third Street is approximately 328 cfs. A portion of the 100-year overland
travels sast on Third Street over the Ralston Street crown and continues east on Third Strest.
The water surface elevation at the existing Ralston Street crown during the 100-year event is
4514.58-feet, as shown by the calculation sheet labeled "3° Street 2200

The 100-year event proposed conditions flow affecting the intersection of Ralston Street and
Third Street is approximately 347 cfs. The proposed crown was anslyzed and the water surface
elevation was found to be 4514.68-feet, as shown by the calculation sheet Iabeled “Proposed 3°
Straest 2200". The proposed improvements on Ralston Street do not significantly increase the
existing water surface elevation and do net alter the historic drainage pattern in the 100-year
event. See the attached Ralston Street Plan and Profile drawing for proposed improvements.

Sincersly,

STANTEC CONSULTING INC.

Trina M. Magoon, PE
Water Resources Project Manager

TMM:

Enclosure(s)
WABZE0 Mactive 80100503 HEHDesian MemorandumsiMEMO HEH 3rd & Ralston St Deslgn{IFC%).doc




3rd Street 2200
Worksheet for Irregular Channel

Praject Description

Worksheet 3rd_Street 2200 - 3rd & R
Flow Element Irreguiar Channet

Method Manrning's Formula

Solve For Channel Depth

Input Data

Slope 004000 ffit
Discharg 328.00 cfs

Qptions

Cuyrrenl Roughness Methe swed Lotier's Method
Open Channel Weighting ved Lotter's Method
Ciosed Channel Weighting Horton's Method

Results

Mannings Coefficier 0.016
Water Surface Elev. 4,514.58 ft
Elevation Range 13,60 to 4,515.60
Flow Area 86.5 ft
Welted Perimeter 166.81 ft
Top Width 166.80 ft
Actual Depth 098 ft
Crilical Elevation 4,514.55 ft
Crilical Slope 0.004692 fuft
Velociy 3.79 fi's
Welocity Head 0.22 ft
Specific Energy 4,514.81 ft
Froude Number 0.93
Fiow Type Subcritical

Roughness Ssgments

Start End Mannings
Station  Station Coefficient
10420 12+62 0.018

MNatural Channel Poinis

Stalion  Elevation
(ft} ()
10+00 4.,515.00
11423 4.514.00
11+50 4,513.60
12400  4,514.00
12+31 4,515.00
12+62  4,515.60

Project Engingar: Pata Etchart
v hahfiowmasterretrac_20041208_ifc.fm2 Stantech Consulting Inc Flowhaster v8.0 [614e]
12116/04 02:48:20 PM Haestad Methods, ine. 37 Brookside Road  Waterbury, CT 08708 LISA  (203) 755-1666 Page 1 of 1




3rd Street 2200

Cross Section for Irregular Channel

Project Description

Worksheet
Fiow Element
Mathod

Solve For

Ard_Strest 2200 3rd & R
Irreguiar Channel
Manning's Formuia
Channeal Depth

Seclion Data

tMannings Coefficie 0.016
Slope Q004000 f/ft
Waler Surface Elev 4,514.58 ft
Elevation Range 13.60 {0 4,515.60
Discharge 328.00 cfs

4,516.00

e iy
4,513.50
10+00 10+50 11+0Q 11+50 12+00

-

v sh&bWlowmasterretrac_20041208_ifc.im2

12/16/04 02:48:17 PM

© Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 LSA  (203) 755-1666

Stantech Consulting Inc

12+50

13400

vio.ol\
H:
NTS

Projact Engineer: Pete Eichart
FlowiMaster v6.0 [6140f
Page 1 of 1




Proposed 3rd Street 2200
Worksheet for lrregular Channel

— Project Description

Workshest Proposed 3rd__Street 2200 - 3rd ¢
Flow Element Ieregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Dala

Slope 004000 il
Discharg 347.00 cfs

Opiions

Current Roughness Methoved Latler's Method
Open Channel Weighting ved Lotler's Method

Closad Channel Weightiry

Horton's Method

Results
Mannings Coefficiel 0016
Waler Surface Elev. 451468 it
Elevation Range  13.77 t0 4,515.34
Flow Arsa 92.5 ft?
Welted Parimeter 181.15 ft
Top Width 18914 ft
Actual Depth 091 it
Critical Elevation 451465 ft
Critical Slope 0.004724 ftMft
T velodity 3.75 fiis
Velocity Head 022 ft
Specific Energy 4,514.90 ft
Froude Mumber 0.93
Flow Type Suberiticat
Roughness Segments
Start End Mannings

Station Station  Coeflicignt

8+50 11+50 0.016

Matural Channel Peints

Station  Elevation
(ft) ()
B+50  4,515.30
a+00 451510
9+50 4,514.60
10+00 4.514.20
10+50 4,513.77
11+D0  4,514.12
11+60 4,515,234

v AhEflowmastervetrag 20041208 _ifc fm2
12604 (02:48:39 PM

®© Haestad Methods, Inc.

Stantech Consulting inc

a7 Brookside Road  Walerbury, CT 06708 USA

Figject Engineer; Pete Etchart
FlowMaster v6.0 [614a]

(203) 755-1666 Page 1 of 1




Proposed 3rd Street 2200
Cross Section for irregular Channel

Project Description

o Workshest Proposed 3rd_Street 2200 - 3rd ¢
- Flow Elemeant Imegular Channet

Method Manning's Formula

Solva For Channel Depth

Seciion Data

Mannings Coefficiel 0.016
Slopa 0.004000 ft/1t
Waler Surface Elev. 4.514.68 ft
Elevation Range 13.77 t0 4,515.34
Discharge 347.00 ofs
) 4,515,405
4,513.60

8+50

9+00

v, Sh&hWowmasterretrac_20041208_jfe.fmz

12/18/04 02:48:36 PM

& Haestad Methods, Inc.

9+50

10+00

10+50

Stantech Consuiting Inc
37 Brookside Road  Waterbury, CT 06708 USA

11+00 11450

V:10,0B
H:A

NTS

Project Engineer: Pete Elchart
FiowMaster 6.0 [B14e]

(203) 755-1886 Page 1 of 1
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WASHOE COUNTY
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
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NOTE: When specifying/ordering grates. refer to
on pages 108-109. For FREE OPEN AREAS

“CHOOSING THE PROPEF: INLET
of Neenah Grates,

refer to pages 326-330.

——

GRATE™ |

W«s-cc

25 F-3246-CL except furnished with Type T grate
@5 21 OWN 0N R-3246-E,

j

R-3246-E

Curb Inlet Frame, Grate, Curb Box For Mountable Curb

Heavy Dty
w
2
CURD BOX AD.. ;
. 3470 104" S
- it Sl S R-3246.F
- — 353 { . -53-
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(Modified Manning Equation)
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On Grade Flow in Triangular Gutter Sections

Where...
Q = Channel flow in CFS (calculated)
Z = Recipracal of transverse slope (1IST)
D = Depth in feet
S = Longitudinal slope
N = Roughness coefficient at constant
0.016 (value for concrete and asphalt)

Instructions: Enter the avallaile known vaiyes far O (0.04
equallon. if using a Neanah grate,

grate. NOTE: Changing s variable will force an error (pap-up)
in CFS” rasulls box.

-0.8), 172 (1/S5) (0. 005-0.08), 8 (8,) (0.005-0.1), a
andfor the spread of flow, Press Galoulate and the formulae wilf solve for an

select the catalog number ang from the pop-up K-chart, enter in your
reguired K value. Prassing Calculgie again will then determine the Grate Cap

¥y missing single variable in the

acity for that specific Neenah
and wiil require you to ciear the "Grate Cepacity

Depth of flow in feet (D):
Transveérse Slope in ft./i, (S
Longitudinal Slope in ./t (S

ﬂ

02
003

Roughness coefficient (N): cEnBthﬁe é‘r"‘:g:hf:{t

Total flow incfs (Q):  [18 i
Spread of flow in feet: 25

Grate Coefficient from K-chart (K):

Grate capacity in cfs; ‘
- (Flow captured)
i | Caleigie: |

Alternate One

Alternate Two Alternate Three

0.016 (vaiue for

conicrete or asphait)

" 0.018 pae fo

concrete or asphaft)

e _ Catalog numbers and grate types that have K-charts: {3246-EF

(Flow captured)
 Calulate:. |

. I';i'eset' '.

For additional information regarding Neenal Inlet 3

Reset:

e e—_—ed

rate Capacities, please contact
our Produdt Enginser, Steve Akkala, a1 920-725.-7000 or at sakkala@nic .CO

" Caloylstes
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NOTE: When specifying/ordering grates, refer to “CHOOSING THE PROPER INLET GRATEj

on pages 108-108, For FREE OPEN AREAS of Neenah Grates, refer to pages 326-330,

: £86€ Series
‘T ast tron Angie Frames and Grates

]

anchors, integraly cast on frame, can be supplied If specified,

Dimensigns in inches

A B o E F 4 H Dutly
14 1y ¥, 13 18 1y ¥ 1 Ligitt
16 1 13 Yy 8%, 15 113 1 Heavy§®
18 ¥y 16 19 ¥y 17 ity ¥y Light
13 ¥, 1 17 Vs Yy 150 1 Yq Light§*
19 1y 1Yy 18 20 Vs 2 ¥ ¥y Light
20 1 ¥y 18 3y 23 11, 1 1 Lightg®
2 W 1 Vg 20 24 11y 2y 1 Yy 1 Heavy*
2y, 1% 20 iy 25 Vg 3 1y 1 Hagivylit
24 ¥, 21 s 28 Vp 1 V4 1 i Light*
26 5y ¥4 24 30 1% 1V, 1 Ught -
. 30 1 27 )3 34 1%, 1V, 1 Ligh*
L L HR5RE- 32 1 30 36 Yy 2 7 1 Ught
[E Tye-Ggrae styie as shewn on page BB, .
i -~ ffurnished sandand with machined horizartal bearing surfaces. Ajl thers have as-cast aurfages,

- fNat nicormmended for bicycls traffic, .

_.|,_1»143+I~ A -
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IHuwirating R-2888-4,
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Weir & Orifice Flow Comparison

[y Instructions: i 15
(=054 zgh » Elther Select catalog number {will @ . 3'3P(h)
(Orifice Flow Equation) automatically fill in Open Area and (Weir Equation)
Perimeter) or entar your awn vaiues

Q = Capaclty in CFS & Enter head vajye Q = Capacity in CF'S

A=Free open area of grate insq. ff. | o Press CALCULATE F = Foet perimeter

g = 32.2 {feel per sec/sec) h = Head in feet
h = Heed in feet The resuits will determine

automatically i your situation falis inta
a Weir, Transitiona! or Orifics flow,
Additionzlly, a pop-up window wil}
offer Neenzh grates which fal! within
the parameters chosen.

Head in feet (h):
I

T e e e

Free open areain sq. ft, (A):

06

Orifice capacity in ofs:
[ — | 1 2.9

-

{Resuits assume no debris n;strictfnn.)

N(E}TE: The above results do not account foy the dome height of Beehive-typs
grates, Please take nole of this when determining the Head {h) vaiue,

1

- For additlonal informatian regarding Neengh Inlet Grate Capacities, please contact
our Preduct Engineer, Steve Akkala, at 920-725.7000 or at sakkala@nfco.com.
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IFC Submittal

June 27, 2003
Project No. 80100603

Mr. Avrum Loewenstein
ReTRAC

Parsons Transportation Group
264 Keystone Avenue

Reno, Nevada 89503

Reference: ReTRAC Hydrolegic and Hydraulic Design Memorandum for Arlington
Avenue Overland Drainage

Dear Mr. Loewenstein:

This letter is to document the design parameters and assumptions for the proposed
improvements of the Arlinglon Avenue UPRR trench crossing. The proposed improvements
begin just south of Commercial Row and end at Third Street. The 100-year storm event overland
flow patterns were analyzed for existing and proposed conditions.

The localized 5-year storm drainage patterns surrounding the proposed Arlington Avenue UPRR
crossing will remain as existing. The proposed Arlington Avenue profile conforms to existing
grade north of the crossing, leaving the localized drainage patierns unaffected. The existing
storm drain that crosses under the UPRR will be re-routed east to the Plaza Street storm drain.
The Plaza Street storm drain will be upsized te convey the additional flow, Please see the IFC
submittal ReTRAC Hydrologic and Hydrauiic Design Memorandum for East Third Sireet Storm
Drain System prepared on May 15, 2003 for further details,

The 100-year watershed basin has been delineated and is shown in the 100% submittal of the
ReTRAC Drainage Reporl. Existing conditions flow from the 100-year event affecting the
intersection of Arlington Avenue and Third Street Is approximately 389 cfs. A portion of the 100-
year overland flow travels sast on Third Street over the Arlington Avenue crown and continues
east on Third Streel. The water surface elevation at the existing Artington Avenue crown during
the 100-year event is 4508.88-feat, as shown by the calculation sheet |abeled “Existing 3 Street
1600".

The propesed canditions peak flow rate from the 100 year storm is 408 cfs yielding a water
surface elevation of 4508.93-feet, as shown by the calculation sheet labeled “Proposed 3" Street
1600". The proposed improvements on Arington Avenue do not significantly increase the
existing water surface elevation and do not alter the historic drainage patiern in the 100-year
event. See the allached North Arlington Avenue Plan and Profile drawing for proposed
improvements.

Sincerely,

STANTEC CONSULTING INC.

Trina M. Magoon, PE
Water Resources Project Manager

TMM:zrb

Enclosure(s)
PACVILYE GO E0HHAHDes gn MemorandumstMEMD HEH 3id & Adinpion S Design(IFC).dor




Existing 3rd Street 1600
Worksheet for Irregular Channel

Project Description

Waorksheet 3rd_Street 1600 - Aringlon
Flow Element Imegular Channel

Method Manning's Formula

Solve For Channel Depth

tnput Data

Slope Q09000 fifft
Discharg 389.00 cofs

Options

Current Roughness Methosved Lotter's Method
Open Channel Weighting »ved Lolter's Method
Closed Channel Weightin Harton's Method

Results

Mannings Coefficie
Water Surface Elev.

Elevation Range

0.016
4,508,858 it

18.23 1o 4,510.00

Flow Area 797 ft*
Welted Penmeler 193.08 ft
Top Width 193.08 fi
Actial Depth 0.65 ft
Critical Elevation 4,608.98 ft
Gritical Slope 0.004790 i/t
Velocity 4.88 fi's
Yelocity Head 037 fi
Specific Energy 4,500.25 ft
Froude Numhber 1.34
Flow Type Supercritical
Roughness Segments
Start Eng Mannings

Station  Stalion  Coefficient

10+00 13+53 0.016

Naiural Channel Points

Station Elevation
{ft) {1
10+00  4,510.00
10+26  4,509.35
10+72  4,508.96
11+18  4,508.51
11+60  4,508.31
12+06  4,508.23
12+50  4,508.57
12+80  4,508.11
13+33  4,509.68
13453 4,500.80

v, \sh&hvflowmasledrelrac_20041208 jfc.fm2

12/16/04 03:31:45 PM

© Haestad Methods, Inc.

Stantech Constlting Inc

37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Peta Etchart
FlowMasler v6.0 [614a]
Page 1of 1




Cross Section for Irregular Channel

Existing 3rd Street 1600

.= Project Description

Worksheet
Flow Element
Method

Solve For

3rd_S&treet 1600 - Arlington
frregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficiel 0.018

Slope 0009000 Rt

Water Surface Elev 4,508.88 f1

Elevation Range  }8.23 to 4,510.00

Discharge 389.00 cfs
4,510,000 - w e e
4,508.20

10+00

10+50 11+00

v \h&Rlowmasiervetrac 2004 1208_jfc.fm2

12M16/04 02:21:51 PM

@ Hasstad Methods, nc.

11+50 12+00 12+50

Stamtech Consulting Inc
A7 Breokside Road  Waterbury, CT 06708 USA

13+00

13+50 14+00

V0.0,
A

NTS

Project Engineer: Pele Etchart
FlewMaster v5.0 [6146]

(203) 755-1666 Page 1 of 1




Proposed 3rd Street 1600
Worksheet for Irregular Channel

Project Description

Workshast Proposed 3rd_Street 1600 - Atlingl
Flow Element Irregular Channat

Method Manning's Formula

Solve For Channel Depth

Input Data

Silope 009000 ftfft
Discharg 408.00 cis

Options

Current Roughnass Methe wed Lottar's Methiod
Open Channel Weighting ved Lolter's Method
Closed Channel Weighting Heron's Method

Results

Mannings Coefficier 0.018
Waler Surface Elev 4,508.93 1t
Elevatlon Range  18.26 to 4,608.72 )
Flow Area 825 12
Watted Perimeter 196,47 #t
Tep Width 196.17 K
Actual Depth 0.67 ®
Critical Elevalion 4 50003 ft
Critical Slope 0.004765 HM
Velocity 4.95 fis
Velocity Head 038 n
Specific Energy 4 8500.31 ft
Froude Number 1.34
Flow Type Supercritical

Reoughness Segments

Start End Manmings
Station Station Coefficient
§+00 11+00 0016

Natural Channel Points

Station  Elavation
{1 LY
3+00 450024
B+50 4,508.80
2+00 4,508.40
9+50 4,508.26
9475 4,508.30
10+00 4,508.05
10+50 4,5600.16
11+00 4,508.72

vi_thEhlowmasterratrac_20041208 |fe.fmn2

12/16/04 033129 PM & Haestad Methods, Inc.

Stantech Consultlng Inc

Project Engineer; Pete Etchart
FlowhMaster v6.0 (6146}

37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1668 FPage 1 of 1




Cross Section for Irregular Channel

Proposed 3rd Street 1600

Project Description

Worksheet Proposed 3rd_Street 1800 - Adingl
Flow Elament Irregular Channel
Method Manning’s Formuia
Solve Far Channgl Depth
Section Data
Mannings Coefficiel 0.018
Slope 0.00900¢ fi/ft
Watar Surface Elav 4,60892 fi
Elevation Range  )8.26 to 4,509.72
Discharge 408.00 cfs

4,509.8 D("m L e e e _

———— L]
__"_-—-..-_____
4,508.20
8+00 8+50 9+00 9+50 10+00
v ShahWowmasterretrac_ 20041208 _[fe.dm2 Stantech Consuiting Inc

1216/04 03:31:34 PM

& Haestad Methods, Inc,

37 Brooksile Road  Waterbury, CT 06708 USA  {203) 755-1666

10+ 50

11+00

V:10.0[l
H

"
NTS

Project Engineer: Peta Etchart
FlowMaster v6.0 {614a)]
Page 1 of 1
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INTRODUCTION:
|

This irep'cm presents hydrologic and hvdraulic caleulations for the proposed Studio 3 Apanments,
This proposed project is located in the City of Reng, within the northwest % of Section 1 ILT. 19
N., R. 19 E., and specifically on the north side of Third Street between Washington Street and
Rﬁlsti n Street. This site encompaSFeS Assessor Parce] Nos, 007-274-19, 007-274-29. and 007.
274-30. The site is bordered on the nonh by existing professional offices and an existing hotel,

the sputh by Third Street, to the ea.?t by the City of Reno Housing Authority. and 1© the west by

Washungton Street, =
|

HISTORIC DRAINAGE:

The existing site consists of sevcrdiﬂ multi-residential buildings with compacted gravel parking
areas| and very little vegetartion. Tu"h1s site lies within FEMA Flood Zone X. which indicates
minimal flood potential. The existing topography drains to the southeast cormer of the site. at
appr xzmately 2% grade. at which point it sheet flows onto Third Street where it is picked up in
the ef isting storm drainage Svsiem 1o the east, at the northwest comer of Ralston Street agd

Third Street. i
|

[

The gxisting onsite flows are cstimdlted at 1.1 cfs for the 5-year eventand 2.8 cfs for ihe 100-vear

event, The approximated existing oﬁfsite flows are shown on F igure [,

DEVELOPED CONDITION: [

In the developed condition. the proposed site will sheet flow onto existing watersheds A, B, and

C, as| shown in Figures 2 and 3 Thzs flow entering the existing watersheds B and C will be

routed to the proposed and eustmd’ storm drainage systems located at the northwest corner of

'l"lmdr and Ralston Streets. The ‘]ow ;SMETING existing watershed A will sheer flow down the alley

|

i

Studiol? saarmanee




1o the

proposed storm drain system at the southeast corner of watershed A. At this point the flow

will b carried via the proposed storm drain system 1o the north, to connect 1o the exisnng 24"

diameter RCP located within Fourth: Street. The remainder of the onsite flows wil] be routed vig

a proposed private storm drain Iif_!! station with a foree main discharging to the existing 30"

diame

ter storm drain located squtl‘!west of the site, within Washington Street. Reference the

|
Appendix for hydrology and hydraufic calculations.

The total developed onsite flows are estimated at 1 4 cfs for the 5-year event and 3.8 ¢k for the

100-year event. The increased runoffis 0.3 cfs in the 5-year event and 1.0 ¢fs in the 100-year

event

HYDROLOGY:

T

The Rational Method was used to estimate the peak rungff resulting from a rain storm of given

intensity and frequency falling on a specific watershed, The peak flow is expressed as:

whers

The @

Q = Cia ;

Q = Peak rate of runoff. cubic feer per second - .
C = Runoff coefficient '

1 = Average rainfall intensity, inches per hour

A = Waershed area. acres

ity of Reno allows the use of the Rational Method for urban and small watersheds 500

acres or less. Runoff computations are made using criteria provided by the City of Reno Public

Works Design Manual, Runoff codfficients used are 0.70 for multi-residential areas, 0.40 for

open §

theraJE
3

pace with no vegetation. and 0.90 for paved areas. Rainfal intensities are determined from-

nfall im:uensity-duration-fnecluﬁ-m:jvr (IDF) curves for the City of Reno. The initial time of

concentration, Te(1). is calculated by the formula:

1

Smddia

A s e maa




L i '
Teery = 10 or mf} (whichever ig greater)

it

where Te(1) = Initial time of :boncentration, minutes

[
It

Length from u}'ppennost point of watershed to design point, feet

V. = Channel or overland velocity, feet per second

For this project, because of the smaiﬂl watershed size and high percentage of impervious area, the
time of concentration was assumed ito be 10 minutes for ali drainage areas.

DISCUSSION:

The Lstimated flows caicu.lated in this stidy show a negligible increase across the entire
prop ’scd site. It was shown that the onsite developed condition had an increased flowof 0.3 cfs
in the 5-year évent, which is uiti Iately distributed between two separate existing storm drain
systems. The upgrade Iof the graveljalley r? pavement shows an increase of only 0.02 efs, which

is to be picked up via a proposed str]orﬁn drain System as discussed above,

CONCLUSION: (

I
Due to the negligible increase in the S-year evant flows, the proposed Studio 3 Apartments can

be cohstructed as planned without ai“.iversc impact to downstream properties.
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IFC Submittal

April 16, 2004
Project No. 80100603

Mr. Avrum Loewenstein
ReTRAC

Parsons Transportation Group
264 Keystone Avenue

Reno, Nevada 89503

Referance: ReTRAC Hydrolegic and Hydraulic Design Memorandum for East Third
Street Storm Drain System (Arlington to Lake)

Dear Mr. Loewenstein:

This letter is to document the design parameters and assumptions for the preposed East Third
Street Storm Drain System. The proposed system will combine two existing storm drain systems;
one located within Arlington Avenue and one located within Third and Plaza Streets and will
convey the flows east to the Evans Avenue Storm Drain System, which conveys flows to the
Wells Avenue outfall structure,

The proposed improvements begin on Third Street just wast of Arlington Avenue and end at the
intersection of Plaza Street and Lake Street. The proposed storm drain intercepts fiows from the
Reinferced Concrete Box (RCE) storm drain at Third Street and Arlington Avenue and conveys
them west in Third Street to West Street. At the intersection of West and Third Streets the
proposed storm drain begins {6 follow the alignment of the existing Plaza Street Storm Drain and
combines flows from the Arfingion system with the Plaza Street system in an upsized storm drain
to the existing Lake Street Storm Drain.

Existing pipe sizes, slopes, inverts and slevations were taken from a collection of “record”
drawings and field survey data. The original RCB system serviced an area from Vine Street and
Sixth Street to The Sands Hotel property where it crossed the existing UPRR tracks and
continuad south on Arlington Avenue to the Truckee River. Many seclions of the system
upstream of the UPRR crossing have been abandoned and/or modified and therefore original
design capacity no longer applies to the system. The existing capacity of the RCB system was
determined by inlet analysis. Flow capacity of each inlet was calculated by analyzing the inlet
type with the applied head allowed by surrounding geometry. The existing capacity is 37¢fs, Inlet
calculations can be found in the appendix.

The Plaza Street Storm Drain system has not been altered since its original design. The capacity
of tha Plaza Street system at Lake Street is 35¢fs. An existing conditions StormCAD model of the
Plaza Street system is located in the appendix.

Proposed improvements consist of a 30-inch Reinforced Concrete Pipe {RCP) in Third Street
from the existing RCB system to the existing Plaza Street storm drain systern, a 30-inch RCP
following the existing Plaza Street storm drain system alignment to Center Street and a 368-inch
RCP from Center Street to Leke Street along the Plaza Street storm drain alignment. The
proposed system will convey 37cfs from the RCB system and 35¢fs from the Plaza Street system
to Lake Street where the proposed Evans starm drain system will intercept the existing Plaza
Street system and convey the flow to the proposed Wells outfall structure.




IFC Submittal

Construction phasing cannot impact peak flow rates throughout the existing system. Flease note
that the RCB at Arlington Avenue should not be severed to the south and connected into the East
Third Street Storm Drain System until the entire proposed downstream system from Arlington to
the Wells Avenue outfall structure has been constructed and is in service.

A StormCAD model was prepared to determine the hydraulic grade line of the proposed East
Third Street Storm Drain.  The peak discharge of the system at Lake Street is 72cfs. Al flow
entering the existing Plaza Street system is conveved in the proposed East Third Street Storm
Drain system. The East Third Street Storm Drain ties inte the Evans Avenus Storm Drain at Lake
Street. A full flow capacity at Leke Street was assumed for the starting hydraulfic grade line of the
East Third Sireet system. The East Third Street Storm Drain combined flow of 72cfs will have no
adverse impact on the Evans Street Storm Drain system due to the difference in the time of
concentration for the peak flow rates of the system. There are therefore no adverse impacts 1o
adjacent properties and no additional catch basins are needed.

Sincerely,

STANTEC CONSULTING INC.

Trina M. Magoon, PE
Water Resources Project Manager

ThM:

Enclosure(s)
PACIVILYSO1 00B0HA HDesign MemarzndumstMEMO H&M 3rd St Design(IFC).dos
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Weir & Orifice Flow Comparison

=064 2gh

(Orifice Flow Equation)

Q = Capacity in CFS
A = Free apen area of grate in 8q. ft.
g = 32.2 (feet per sec/sec)
h = Head in feet

‘Orifice. Information I

Catalog number and grate type: {R-2553 G

F eet perimeter (P):
6.3

Weir capacity in cfs:

P15

instruckions:

» Either Select catalog number (wilt
automaticatly fill in Open Area and
Perimeter) or enter your own values
& Enter head value

» Prass CALCULATE

The resufts will determine
automatically if your situation falls into
a Weir, Transitional or Orifice flow,
Addittonally, a pop-up window will
offer Neenah grates which fall within
the parameters chosen.

=

- 'C'a_l'c_u fate

Transitional fiow in cfs:

Q=33P(n'?
{Weir Equation)

Q = Capacity in CF8
P = Feet perimater
h = Head in feet

‘Weir Information [

Head in feet (h):
117

- Free open area in sq. ft. (A):
J1.1

Orifice capacity in cfs:

I

(Results éssume ﬁo"&'éi:r'it; res:nctlon}

NOTE: The above results do not account for the dome height of Beehive-type
grates. Please take note of this when determining the Head {(h) valua.

For additional information regarding Neenah Inlet Grate Capacities, please contact

our Product Enginear, Steve Akkala, at 920-725-7000 or at sakkala@nico.gorm.

hitp://nfco.convliterature/brochures/gratecapacities/weir_orifice.php?identifier=R-2553:G

1/16/2003
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Weir & Orifice Flow Comparison

_ = Instructions: _ 90 15
f ! (1 =0.8A./2gh » Either Select catalog number (will = . """P(h?
{Orifice Flow Equation) automatically fill in Open Area and (Weir Equation)
Perimeter) ar enter your own values
Q = Capacity in CFS « Enter head vatue Q = Capacity in CFS
A = Free open area of grate insq. fi. | » Press CALCULATE P = Feet perimater
g = 32.2 {feet per secfsec) h = Head in feet
h = Head in feet The results wlll determine

automatically if your situation falls into
& Wair, Transitional or Crifice flow,

Additionally, a pop-up window wili S
l offer Neenah grates which fall within : 'Weir Informétlon I

_ Drifice-Information the parameters chosen.

Head in feet (h):

Catalog number and grate type: |R-2626-E E =~ =] (25

Feet perimeter (F}): ' Caloiate Frge open area in sq. ft. (A):
J4.7 —— g .. .

Weir capacity in cfs: Transiticnal flow in cfs: Orifice capacity in cfs:

(Resulls assume.no debris restriction,}

NOTE: The above results do not account for the dome height of Beshive-type
grates. Please take note of this when determining the Head {h) value,

-]

For additional information regarding Neenah Inlet Grate Capacities, please contact
our Product Engineer, Sieve Akkala, at 820-725-7000 or at sakkala@nfco.com.

htp://nfco.convliterature/brochures/gratecapacities/weir_orifice php?identifier=R-2525-E:E  1/16/2003
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Weir & Orifice Flow Comparison

9 _ [ Instructions: o 15

- @ =0642gh + Either Select catalog number {will @ S'SP( h)
(Orifice Flow Equation) automatically fill in Open Area and (Weir Equation)

-1 Perimeter) or snter your own values
Q = Capacity in CFS ¢ Enter head value Q = Capagcity in CFS
A = Free open area of grale in sq.ft. 1 e Press CALCULATE F = Feet perimeter
g = 32.2 {feet per sec/seC}) h = Head in fest
h = Head in feet The results will determine

autemalically if your situation falls into
a Weir, Transitional or Crifice flow.,

Additionally, a pop-up window will _
_ offer Neenah grates which fall within C AMate b Lo l
| the parameters chosen. Weir Information = -

"Dl_’ifice-'lhformation

Head in feet {(h):

Catalog number and grate type: |R-2557 G R [z
Feet perimeter (P): P Free open area in sq. ft. (A):
Calculate
Weir capacity in cfs: Transitional flow in cfs: QOrifice capacity in cfs:
) ) {Results assume no debris restrictibm.)
NOTE: The above resuits do not account for the dome height of Beehive-type
grates. Please take note of this when determining the lead (h) value.
' For additipnal information regarding Neenah Infet Grate Capacities, please contact
our Product Engineer, Steve Akkalag, at 820-725-7000 or at sakkala@nfco.com.

~

http://nfeo.com/literature/brochures/gratecapacities/weir_orifice.php?identifie=R-2557:G ~ 1/16/2003




Weir & Orifice Flow Comparison

- [ — instructions: i 15
e. G =0.6AJ2gh s Either Seiect catalog number (will Q= 5.3F( m
' (Orifice Flow Equation) automatically fill in Open Area and (Weir Equation)
Perimeter) or enter your own values
Q = Capacity in CFS + Enter head value Q = Capacity in CFS
A =Freeopenareaof grate insq. 1. | » Press CALCULATE F = Feet perimeter
g = 32.2 (teet per sec/sec) _ h = Head in feet
h = Head in feet The results will determine

automatically if vour situation falls into
a Weir, Transitional ar Crifice flow.

_ Additionally, a pop-up windgw wili _ oL
: l offer Neenah grates which fall within ‘Welr:Information - l

. ‘Orifice Informeation the parameters chosen.

Head in feet (h):

Catalog number and grate type: |R-2525-E € =] [
ll:iet perimeter (P): .Ca’l;;:_dlfaté_ I[(:Jreeez open area in sq. ﬁ'. (A):
Weir capacity in cfs: Transitional flow in cfs: Qrifice capacity in cfs:

P . y

{(Results assi.ll;r-lé‘r-t; a;i;ﬁs restnch_on)

NOTE: The above results do not account for the dome height of Beshive-type,
grates. Please take note of this when datermining the H2ad (h) value,

For additional information regarding Neenah Inlet Grate Capacities, pleass contact
our Product Engineer, Steve Akkala, at 920-725-7000 or at sekkala@nico.com.

http://nfeo.com/literature/brochures/gratecapacities/weir_orifice.php?identifier=R-2525-B:E - 1/16/2003
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Weir & Orifice Flow Comparison

- - . instriictions: ) 15
; _ Q= 0_6.&#2_&’?.‘ s FEither Select catalog number {will & _"}'SP(‘h?
{Orifice Flow Equation) automatically fill in Open Area and (Weir Equation)
Perirmeter) or enter your own vailues
Q = Capacity in CFS = Enterhead value Q = Capacity in CF$
A = Free open areaof grateinsg. . | & Press CALCULATE P = Feet perimeter
g = 32.2 {feet per secfsec) h = Head in fest
h = Head in feet The results will determine

automatically if your situation falls inta
a Weir, TransHional or Orifice flow,

) Additionally, a pep-up window wil o
offer Neenah grates which fall within ' e nformation I
l the parameters chosen. WeirInformation

- - Otifice: Information

Head in feet (h);

Catalog number and grate type: [R2525-E E 7] IE
Feet perimeter (P): o - Free open area in sq. ft. (A):
. Calculate
I47 . . . o [0_'6
Weir capacity in cfs: Transitional flow in cfs: Orifice capagcity in cfs:
- {Resulls assurme no debris residction.)
NOTE: The above resutts do not account for the dome height of Beehive-type
grates. Picase take note of this when determining the Head (h) vaiue,

For additional information regarding Neenah Inlet Grate Capacities, piease cantact
cur Product Engineer, Sleve Akkala, at 920-725-7000 or at sakkala@nfco.com.

-

http:ffnf‘co.comfliteraturefbrochures/gratecapacitiesfweir_oriﬁce.php?idemiﬁeFR-ZSZS-E:E_ 1/16/2003
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Weir & Orifice Flow Combarison

. _nea s Instructions: ) 15
* @ =0.6A/2gh + FEither Select catalog number (will G ) 3.300h)
(Orifice Flow Equation) automatically fill in Open Area and (Weir Equation)
Perimeter) or enter your own vaiues
Q = Capacity in CFS ¢ Enter head value Q = Capacity in CFS
A =Freeopen area of grateinso. fl. | » Press CALCULATE P = Feet perimstar
g = 32.2 (feet per sec/sec) h = Head in feet
h = Head in feet The resuiis will determine

automatically if your situation falls Into
a Weir, Transitional ar Orifice flow.

Additionally, & pop-up window whl o S
l offer Neenah grates which fall within ‘Weir Information” ’

Orifice Information the parameters chosen.

Head in feet (h):

Catalog number and grate type: [R-2557 G =] o5
Feet perimeter (P): e Free open area in sq. ft. (A):
P (F) . Calculdte & a1t (A)
8.4 — S
Weir capacity in cfs: Transitional flow in cfs: Orifice capacity in cfs:
) . (Resu[ts'aaEsume ne debris restriction, }
o NOTE: The above results do not account for the Home height of Beehive-type
T ' grates. Please take note of this when determining the Head (h) vaiue,
-,

For additional information regarding Neenah intet Grate Capacitles, please contact
our Product Enginger, Steve Akkala, at 920-725-7000 or at sakkala@nfeo.com.

'

http://nfco.com/literature/brochures/gratecapacities/weir_orifice. php?identifier=R-2557:G  1/16/2003




WASHOE COUNTY
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

ALLOWABLE INLET CAPACITY
SUMP CONDITION

SINGLE CATCH BASIN TYPE 1
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CATCH BASIN TYPE 2
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[¢%.20]
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—_— ] —]--. .‘!\_-.

D 1) &l Gl - Flowling (1)

3\

a8 0.2 ad 0.6

NOTE: 1} INCLUDES CARACITY REDUCTION FACTOR OF 05 FOR GRATE AND 07 FOR CURB OPERNING

IBRNBOF G, wASHDER PCF, 115, £-18-9) &M

VERSION: December 2 to9gg |REFERENCE: FIGURE
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IFC Submittal

August 22, 2003
Project No. 80100603

Mr. Avrum Loewenstein, P.E.
ReTRAC

Parsons Transportation Group
264 Keystone Avenue

Reno, Nevada 88503

Reference: ReTRAC Hydrologic and Hydraulic Design Memorandum for West Sireet Overland
Crainage

Dear Mr. Loewenstein;

This letter is to document the design parameters and assumptions for the proposed improvements of the
Woest Street UPRR trench crossing. The proposed improvements hegin at Thirg Street and end just south of
the proposed UPRR trench. The 100-year storm event overland flow patterns were analyzed for existing
and proposed conditions. There is no exisling storm drainage affected by the proposed improvemants.

The localized 5-year event storm drainage patterns will remain as in existing conditions and will tle into the
proposed 30-inch storm drain lateral in Third Street. One exisling catch basin located at the northwest
corner of Third Street and West Sireet will be removed and three catch basins will be added: one in Third
Street and two in West Street just north of the Third Street intersection. See the IFC memoarandum entitled
ReTRAC Hydrologic and Hydraufic Design Memorandum for East Third Street Siorm Drain System
{Ariington 10 Lake) located in the /FC ReTRAC Drainage Report.

The 100-year watershed basin was delineated and is shown in the IFC ReTRAC Drainage Report, Volume
1. Existing condition flow from the 10C-year event affecting the intersection of West Street and Third Street
is approximately 436 cfs. The entire 100-year overland flow travels east on Third Street over the West
Street crown and continues east on Third Street.  The water surface elevation at the existing West Street
crown during the 100-year event is 4506.15-feet, as shown by the calculation sheet labeled "3 Street
1307,

Proposed condition flow from the 100-year event affecting the intersaction of West Street and Third Street is
approximately 455 cofs.The proposed crown was analyzed and the water surface elevation was found fo be
4506, 16feet, as shown by the calculation sheet labeled “Proposed 3 Sireet 1300". The proposed
improvements on West Street do not significantly increase the existing water surface elevation and do not
alter the histeric drainage pattern in the 100-year event. See the attached West Streef Plan and Profile
drawing for proposed improvements.

Sincerely,

STANTEC CONSULTING INC.

Trina M. Magoon, PE
Water Rescurces Project Manager

TMM:

Enclosure(s) .
WAS2O0 \aclive'B0 S0HEHDes gn Mermarandurng\WEMO HEH 3rd & Wesl Si Ceslgn{[FC)dac




Worksheet for Irregular Channel

Projact Description

Worksheet Ard_Strest 1300 -3rd &
Flow Elemant {rregular Channel
Method Manning's Formula
Solve For Channet Depth

Input Data

Slope 010000 fbft
Dischargn 436.00 cfs

Options

Current Roughness Methcved Lotter's Method
Open Channe! Weighting sved Lolter's Method
Closed Channel Weightin: Horton's Method

Rasuits

Mannings Coefficie 0.018
Waler Surface Elev 4,506.15 ft
Elevation Range 1550 to 4,506.60
Flow Area 803 ft
Woettad Parimeter 179.80 ft
Top Width 17973 |
Actual Depth 0.65 ft
Critical Elevation 4,508,286 fl
Critical Slope G.004546 fi/it
Velacity 543 fi's
Velocity Head 0.46 ft
Specilic Energy 4 506.61 ft
Froude Number 1.43
Flow Type Supereritical

Calculation Messages:

Water elevalion exceeds lowest end slation by 0.15415236 ft.

Roughness Segments

Starl End Mannings
Station Station  Coefficiant
10+00 12+00 0.018

MNatural Channel Peints

Station  Elavation
() {ft)
10+00  4,506.00
10+50 4,506.80
11+00  4,505.50
11+50  4,5305.80
12+00 4,508.80

vi.Ah&h\lowmasgterretrac 20041208 _ife_fm2

3rd Street 1300

Stantech Consulting (nc

Project Engineer: Pete Elchart
FlowMaster v6.0 [614¢]

12/16/04 05:06:27 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA {20:3) 755-1666 Page 1 of 1




3rd Street 1300
Cross Section for Irregular Channel

Project Description

Warksheat 3rd_Streel 1300 - 3rd &
Flow Element Irregular Channel
Method Manning's Formaula
Saolve For Channel Depth

Section Data

Mannings Coefficiel 0.016

Slope 0.010000 ft/fi

Water Surface Elev. 4.506.15 ft.

Efevation Range  15.50 to 4,506.60

Discharge 436,00 cfs
4.506.00(—-‘__ TP —— A
4,505.40

10+00 10+20 10+40 10+60 10+80 11+00 11420 11+40 11+80 11+80 12+00

vio.o\
Hi

NTS

Project Engineer: Pata Etcharnt
Flowhaster v&.0 [614e)
Page 1 of 1

v _h&hflowmasteriretrac_20041208 ifc.fm2 Stantech Consulting Inc
1241604 05:08:23 PM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  [{203) 755-1666




Proposed 3rd Street 1300
Worksheet for Irregular Channel

Project Desctiption

Worksheet Proposed 3rd_Street 1300 - 3n
Flow Elemsant frreguiar Channel

Method Manning's Formula

Solve For Channg! Depth

Input Cata

Slope 010000 /it

Dischargn 455,00 cfs

Gptions

Current Roughness Methcved Lotter's Method
Opan Channal Weighting »wed Lotter's Method

Closed Channel Weig

hting Harton's Method

Resulis

Mannings Coefficio
Water Surface Elev

0.018
4,.506.18 ft

Elevation Range  15.50 to 4,506,14

Flow Area
Welled Perimeter
Tap Width
Actual Dapth
Critical Elevation
Critical Slope
Veiocity
Vealacity Head
Specific Energy
Froude Nomber
Flow Type

H56.0 2
20018 1t
200.00 ft

0.66 ft

4,5068.27 |
0.004583 1t
528 ft/s
043 ft
4,506.63 ft
1.42
Supercritical

Calculation Messages:

Water elevation excaeds lowsst end station by 0.15765029 fi.

Roughness Segments

Start End
Station Station

Mannings
Coefficient

10400 12404

0.018

Natural Channel Points

Siatipn  Efevalion
ift) (i}

10400  4,506.00
10450  4,505.80
11+00  4,505.80
11480 4,505.54
12+00 4,506,114

v AREMTlowmastenrew
12/16/04 Q5:07:39 PM

ag_20041208_jic.fm2 Stantech Consulting Ine
@ Haeslad Melhods, Inc, 37 Brookside Road  Waterbury, CT 06708 USA

(203) 755-18668

Project Enginaer: Pate Etchart
Flowhaster v6.0 [614¢]
Page 1 of 1




Proposed 3rd Street 1300
Cross Section for lrregular Channel

Projact Description

Woaorksheet
Flow Etemnant
Method

Solve For

Proposed 3rd_Street 1300 - 3n
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Ceefficiel

Slope

Water Surface Elav.

Elevation Range
Discharge

0.016
0.010000 fiAft
4,506.16 ft

15.50 to 4,506.14

45500 cfs

o

4,506.20,

4,605.50

viSh&hflowmastenretras_ 20041206 ifc.fm2

1216/04 05:07:36 PM

T Haesiad Mathods, Inc.

10+00 10+20 10+40 10+60 10+80 11+00 11+20

Stantech Consulting Inc
37 Brookside Road  Waterbury, CT 0B?708 USA  (203) 755-1666

11+40 11460 11+80 12+D0

V00

Project Enginaer:

AN

H:1
NTS

Pets Etchart

FlowMaster vE.0 [614e]

Page 1 0of 1
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IFC Submittal

November 20, 2003
Project No. 80100603

Mr. Avrum Loewenstein
ReTRAC

Parsons Transportation Group
264 Keystone Avenue

Reno, Nevada 89503

Reference: ReTRAC Hydrologic and Hydraulic Design Memorandum for Sierra Street
Overland Drainage

Dear Mr. Loewenstein:

This letter is to document the design parameters and assumptions for the proposed
improvements of the Sierra Street UPRR trench crossing. The proposed improvements begin
just south of Commercial Row and end at Third Street. The 100-year storm event overland fiow
patterns were analyzed for existing and proposed conditions.

The localized 5-year storm drainage patterns surrounding the proposed Sierra Street UPRR
crossing will remain as existing. The proposed Sierra Street profile conforms to existing grade,
leaving the localized drainage patterns unaffected. The 5-year storm drain system has been
addressed in the East Third Street Storm Drain submittal.

The 100-year watershed hasin has been delineated and is shown in the IFC ReTRAC Drainage
Report. Flow from the 100-year event affecting the existing intersection of Sierra Street and Third
Street is approximately 476 cfs. A portion of the 100-year overiand flow travels east an Third
Street to the Sierra Street crown and continues east on Third Strest. The water surface elevation
at the existing Sierra Street crown during the 100-year event is 4503.55-feet, as shown by the
calculation sheet labeled “3rd Street 1000."

The flow affecting the proposed intersection of Sierra Street and Third Street is 527cfs. This
increase from existing flow is due to the elimination of weir fiow west of Sierra Street by the
proposed trench wall. Cross sections 1200, 1100 and 1050 will be confined by the trench wall.
The additiona! flow will not increase the water surface elevation beyond acceptable limits (0.17).
Refer to the IFC ReTRAC Drainage Report for further details {submittal pending). The proposed
crown was anglyzed and the water surface elevation was found to he 4503,59-feet, as shown by
the calculation sheet labeled “Proposed 3rd Street 1000” and the weir computation sheet. The
prapesed improvements on Sierra Street increase the water surface elevation by 0.03', which is
within acceptable limits, The proposed Sierra Street section allows approximately 33 cfs to travel
south on Slerra and 494 cfs to travel east on Plaza Street. See the attached Sierra Street Plan
and Profile drawing for proposed improvements.

Sincerely,

STANTEC CONSULTING INC,

Trina M. Magcon, PE
Water Resources Project Manager

ThM:zrb

Enclosure(s)
WA5280 tactivetB0 100803 HEH \Design Memarandurs\MEMO HEH 3rd & Sierra St DesignFC).doc




Worksheet for Irregular Channel

. Project Description

Workshesat 3rd_Street 1000 - Sierma
Fiow Elemeant Iregular Channe!
Method Manning's Formula
Solve For Channel Depth

input Data

Slope 007000 14t
Discharg 476.00 cfs

Optlons

Current Roughness Methcsved Lotler's Method
Open Channel Weighting »ved Lelter's Method
Closed Channel Weighting Horlon's hMethod

Results

Mannings Cosefficiel
Water Surface Elev

¢.016
4,503.56 1t

Elevation Range  12.80 to 4,503.60

Flow Araa
Waetted Pernmeter
Top Width
Actual Depth
Critical Elevation
Critical Slape
Velogity

Velocity Head
Specific Energy
Froude Number
Fiow Type

103.0 f?
224.59 ft
224.38

075 fi

4,503.61 f
0.00a872 Rt

+ 82 ft's

0,33 ft

4,503.688 ft

1.20

Supercritical

Caleulalion Msssages:

3rd Street 1000

Water alevation exceeds lowest end station by 0.14%808063 it

Roughness Segments

Start End Mannings
Station Station  Coeflicient

10+00 12430

0.01é

Natural Channel Points

Station  Elevation
{fty (ft)

10+00 4,503,860
10+26  4,503.35
10+80 4,503.10
11+268  4,502.50
11+63  4,502.80
11+67 4,502,580
11+98  4.503.00
12+30  4,503.40

v Sh&hWlowmasieriretrac 20041208 _ifc.fm2

12/A16/34 05:51:06 M

& Haestad Methods, Inc.

Stantech Conswlting Inc

a7 Braokside Road  Waterbury, CT 08708 USA

Project Engineer: Peta Etchart
FlowMaster v6.0 [6148]

(203) 756.16656 Fage 1 of1




Froject Description

Worksheat
Flow Element
Method

Solve For

3rd_Street 1000 - Sierra
Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefiiciel
Slope

Water Surface Elev.
Eievation Range
Discharge

0.016
0.007000 f/ft
4, 603.55 ft
}2.80 to 4,503.60
4768.00 cfs

4,503.6 03—

4.502.80

10400

3rd Street 1000
Cross Section for Irregular Channel

10+50

v h&hlawmastertretrac_20041208 _ifc.fm2

12416/04 05:51:03 FM

@ Haestad Methods, he.

11+00

11+50 12+00

12+50

V:10.0D:,
H:1

NTS

Project Enginear: Pate Etchart

Stantech Consulting ing

A7 Brookside Road

Watarbury, CT 05708 USA  {203) 755-1666

FlowMaster v6.0 [6140]
Page 1 of 4




Proposed 3rd Street 1000
Worksheet for Irregular Channel

Projeci Description

Worksheet Proposed Jrd_Street 1000 - Sierra €
Flow Element Irregular Channel

hethod Mzanning's Fermula

Solve For Discharge

Input Data

Slope 007000 fi

Waler Surface Elov. 503,55 ft

Oplions

Current Roughness Mathcived Lotter's Method
Open Channel Weighting sved Latter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Cosefflic

0.016

Elevation Range 12.78 to 4 503.40

Discharge 493.31 ofs
Flow Area 10,7
Wetled Perimeiai 201 ft
Top Width 200.89 #
Actua! Depth 0.81 #t
Critical Elevatlon 4,503.66 ft
Crifical Slope 0.004510 fifit
Velocity 4.90 fi/s
Velocity Head 037 fi
Specific Energy 4,503.95 ft
Fraude Number 1.22
Flow Type Supercrifical

Calculation Messages:

Water elevation exceeds iowest end stalion by 0,23 ft,

Roughness Segments

Start End Mannings
Station  Stalien  Coefficient
9+35 11+36 0.0t6

MNaiural Channel Points

Siation  Elevation

(f) (")

9+35  4,503.40

9+85 4,503.20
10+00 4,503.10
10+33 450286
10+46  4,502.80
10+55  4,502.78
10+71 4,502.82
10+82  4,502,90
10+83  4,503.10
11+07  4,503.1¢

Stantech Consulting Inc

v, dhEowmastenretrac 20041208 _ifc.fm2

12/10/04 Q20533 AM

© Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer: Pete Etchart

{203) 755-1666

Flowhiaster vB8.0 [614e}
FPage1of 2




Proposed 3rd Street 1000

Project Description

Cross Section for Irregular Channel

Workshest " Proposed 3rd_Straet 1000 - Siarra Ci
Flow Element Imegular Channel
Method Manning's Formula
Salve For Discharge
Section Data
Mannings Coefficie 0.015
Stope ©.007000 fvft
Water Surface Elov. 4,503,650 ft
Elevatton Range  )2.78 10 4,503.40
Discharge 493,91 <fs
4,603.40 :
4,502.70

89+00

8+50

vii. Ah&howrnasterretrac 20041208 ifcfm2

12/16/04 085:05:38 Al

@ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA (203} 755-1666

10+00 10450

Stantech Cansulting Inc

__--""_—___—-_-‘I‘-_’
11+00 11450
VI10.0|::
H:

NTS

Project Engineer; Pele Eichart
FiowMaster vi,0 {B14¢]
FPaga 1 of 1




—

Proposed 3rd Street 1000

Worksheet for Irregular Channel

Naiural Channat Points

Station  Elevation

{ft} {fl)

11+368  4,800.36

v th&hllowmaslerretrac_20041208_ifc.im2

12M10/04 08:05:33 AM

@& Haestad Methods, ine.,

Stantech Consulting Inc
37 Brookside Road  Waterbury, CT 08708 USA

Project Engineer: Pete Etchart
FlowMastar v6.0 [614a}
{203) 755-1666 Pape 2 of 2




_Pruject

. Project No.
‘ Sheet Ho. of
o Calculated by pate
WEIR FLOW COMPUTATIQONS

LOCATION/DESCRIPTION:

CROSE SECTION PARAMETERS: FILEMAME: sieropt?.SEC
No. of Cross Section Points: 8 Bed Stope:0.00500 Max Elev.:4503.53
Bank Stations,.......... Left: 14800.0 Right....: 1078.0 Min Elev, :4503.08
Encroachment Stations..Left: Right....: Weir Coef: 2.400

CROSS SECTION POIWTS - Elevations & Stations in feet:

No. Elev, Sta. No. Elev. $ta. No. Elev. Sta.
1) 4503.8% 100000 2) 4503.82 1001.00 3) 45Q03.75 1011.00
%) 4503.08 10111.¢1 5) 4503.34 039,00 6 4503.08 1068.99

7) 4503.75 1067.00 B) 4503.83 1078.00

COMPUTED PARAMETERS:
WSEL(ft) Q{cfe) Hrmax{ft) H:ave(ft} WL Alst)

.ﬁ?03.59 33.3 £.51 0.37 56.0 20.7

HQTES:
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FLIRS

IFC Submittal

September 17, 2003
Project No. 80100603

Mr, Avrum Loewenstein
ReTRAC

Parsons Transportation Group
264 Keystone Avenue

Reno, Nevada 82503

Reference: ReTRAC Hydrelogic and Hydraulic Design Memorandum for Virginia Street
Overland Drainage

Dear Mr. Loewenstein:

This letter is to document the design parameters and assumptions for the proposed
improvements of the Virginia Street UPRR french crossing. The proposed improvements begin
just scuth of Commercial Row and end at Plaza Street. The 100-year storm event overland flow
patterns were analyzed for existing and proposed conditions.

The localized 5-year storm drainage patierns surrounding the proposed Virginia Street UPRR
crossing will remain as existing. The proposed Virginia Street profile conforms to existing grade,
leaving the localized drainage patterns unaffected. The 5-year storm drain system has been
addressed in the East Third Street Storm Drain submittal. '

The 100-year watershed basin has been delineated and is shown in the IFC ReTRAC Drainage
Repoit, Volume 1. Flow from the 100-year event affecting the existing intersection of Virginia
Street and Third Street is approximately 451cfs. A portion of the 160-year overland flow travels
east on Third Street to the Virginia Street crown, where the flow splits. 378cfs travels east on
Plaza Street and 73 cfs travels south on Virginia Street, The water surface elevation at the
existing Virginia Street crown during the 100-vear event is 4500.75-feet, as shown by the weir
flow computation shests.

The proposed crown was analyzed and the water surface elevation was found to be 4500.81-feet,
as shown by the weir computation sheets. The proposed improvements on Virginia Street do not
significantly increase the existing water surface elevation. The proposed Virginia Street section
allows 129cfs io travel south on Virginia and 400-cfs to travel east on Plaza Strest, See the
altached Virginia Street Plan and Profile drawing for proposed improvements.

Sincerely,
STANTEC CONSULTING INC.

Trina M. Magoon, PE
Water Resources Project Manager

TMM:zrb

Enclosure(s)
PAGHWILEBHD0E0MHE HiDesign MemorandumsWEMO H&H 3rd & Virginia S Design{BD%).doc
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3rd Street 500
Worksheet for lrregular Channel

Project Description

Worksheet 3rd_Street 0500 - Virginia 1
Flow Element Imegular Channet

Meathed Manning's Formula

Solve For Channel Depth

input Data

Slope 002500 ft
Discharg: 451.00 cfs

Cptions

Current Roughness Mathe sved Laolter's Mathed
Open Channel Weighting wed Lotter's Mathod
Closed Channel Weighting Horton's Mathod

Results

Mannings Ceoefficie) 0.018
VWater Surface Elev. 480062 ft < L-50 E), T W {,;f"" Cand 'l”b
Efevation Range 38.2% l_Q 4,208.00

Flow Araa 594 {12
Wetted Perimeter B8.75 ft
Top Width 8553 ft
Actual Depth 1.37 ft
Critical Elevation 4,500.419 1t
Critical Slope 0.004792 [t
Velacity 4.54 firs
Wefocity Head 0.32 ft
Specific Energy 4,500.94 ft
Froude Number 074
Flow Type Subcrilical

Calcutation Messages:
Water elevation excesds lowest end station by 0.31508548 .
Flow is divided.

Roughness Segments

Start End Mannings
Station  Station  Coefficient
10400 13+18 Q.018
13+16 13+51 0.020

Natural Channel Foinis

Station  Elevation
{ft} {ft)
10400  4,505.00
11459  4,508.00
114680  4,489.70
11+91 4,499,275
12+10 4,499.40
12+11 4.505.00
13415 4,505.00
13+16 4,499,50

vi. dha&h\owmastervretrac_20041208_ifc.fm2
12/16/04 Q7.08:45 PM

Stantech Consulting Inc

& Haestad Methads, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  {203) 755-1666

Project Enginasr: Paeta Etchart
FlewMaster v6.0 [814¢]
Page 10of 2




3rd Street 500
Worksheet for Irregular Channel

Naturat Channel Points

Station  Elevatlon
{it) {ft)

13+48  4,408.44
13+51 4,600.30

Project Enginesr: Pete Elcharn
v, WhA&h\figwmasterretrag_20041208_ifc.fm2 Stantech Consulting Ine FlowMaster vB.0 [614¢]

12M16/04 07:00:45 PM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2




3rd Street 500
Cross Section for lrregular Channel

Project Descriplion

Worksheatl Jrd_Street 0600 - Virginia ¢
Flow Elament Irregular Channel

Mathod Manning's Formuta

Solve For Channe! Deplh

Section Data

Mannings Coefficies
Slope

Water Surface Elev.
Etevation Range
Discharge

0.018
0.002500 fi/ft
4,500.62 ft

39.25 to 4,508.00

451.00 cfs

4,508.00 -~

450500 . -

4,503.00
4,601.00

10+Q0

v h&hlowmasteriretrac,_20044208_ifc.fm2

12/16/04 07:09:40 PM

10+50 11+30 11+50 12+00

© Haestad Methads, Inc,

—

e

12+50 13+00¢ 13+50

14400
vire.ol\,
R

NTS

Project Engineer. Pete Etchart

Stantech Consulting Inc
37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1866

FlowiMaster vB8.0 [614€]
Page 1ol 1




Project
Project Mo,

A Sheet No. of
o Caleulated by Date
' WEIR FLOW COMPUTATIONS

LOCATION/DESCRIPTION;

CRDSS SECTION PARAMETERS: FILERAME: &50.SEC

No. of Cross Section Points: 8 Bed Slope:0.00500 Max Elev.:4510.00
Bank StationS.......... Left: 1905.0 Right....: 1289.0 Min Elev.:4499.00
Encroschment Stations..Lefr: Right....: Weir Coef; 2.900
CROSS SECTION POINTS - Elevations & Stations in feei;
Ho. Elev. Sta. MNo. Elev. Sta. No. Elev, Sta.

1) 4499.00 1105.00 2> 449%9.15 1128.00 3) 4499.00 19152.00
by 4499200 1160.00 53 4510.00 1160.50 &) 4510.00  1271.00
7y 4500.00 1271.50 8) 4500.1¢ 1289.00

COMPUTED PARAMETERS:
WSEL{ft} Q(cf=z) MHemax(fi) Hiave(ft) TH{fL) ACsT)

4500.71  364.4 1.7% 1.41 72.6  102.2

00.72  368.2 1.72 1.42 72.6  102.9
073 3718 1.73 1.43 72.6  103.6
~s00.74  375.6 1.74 1.44 72.6 04,4
4500.75 379.2 175 1.45 726 1051
4500.76  382.9 1.76 1.46 72.6  105.8
HOTES:




Project
Project No.
A Sheet No. of
i Calcutated by Date
WEIR FLOW COMPUTATIONS

LOCATION/TESCRIPTION:

CROSS SECTION FARAMETERS: FILENAME: VIRGRAILL.SEC
Ho. of Cross Section Poimts: 3 Bed $lope:D.00500 Max Elev.:4500.30
Bank $tationS..c.icanas Left: 1000,0 Right....: 1083.0 Min £lev.:4500.30
Encroechment Staticns..left: Rioht....: Weir Coef: 2.900

CROSS SECTION POINTS - Elevations & Stations in feet:

Ho. Elev. Sta. Ne. Elev. Sta. No. Eley. §ta.

1) 4500.30 1000,00 2) 4500.30 1082,00 3) 4500.30 t0B3.C0

COMPUTED FARAMETERS: .
WSEL{ft} Q{cfs) H:max(ftl H:zave{ft) TWiTt) A(st)

4500.71 63.2 .4 t.41 83.0 34.0
4500,72 65.6 0.42 0.42 83.0 34.9
00.73 57.9 0.43 .43 83.0 35.7
o074 70.4 0.44 0.44 83.0 36.6
0.75 2.7 . 0.45 0.45 83.0 37.4
4500.76 5.1 . 0.46 0.46 3.0 38.2
NOTES:




Proposed Conditions




Proposed 3rd Street 500

Worksheet for Irregular Channel

Project Description

Worksheet Proposed 3rd_Street 0500 - Virgin
Flow Elemant Irregular Channal
“Method Manning's Formula
Solve For Channst Depth
Input Data

Slope 002500 fift
Gischargr 529.00 cfs

Options

Currsnt Roughness Mathe yved Lotter's Method
Cpen Channel Weighling »ved Lotter's Method
Closed Channel Weightin Horten's Method

Resulis

Mannings Coefficier 0.018 .
Water Surface Elev. 450029 t & 4500, % ]
Elevation Range  ¥9.28 o 4,500.00

LW

lfwfrx"i'

Flow Area 142.6 ft*
Wetled Perimeter 199.68 ft
Top Width 198.80 ft
Actual Depth ol oft ) .
Critical Etevation 4,500.18 ft
Critical Slope 0.004433 Wt
Velocity 3.71 /s
Velocity Head 0.21 ft
Specific Energy 4,500.50 it
Froude Numbser 077
Flow Type Subcritical

Cslculation Messages:
Water elavation exceads lowest end station by 0,5905088 ft,

Roughness Segments

Siant End Mannings
Station Station  Goefficient
5+80 11+88 0018

Natural Channet Paints

Station  Elevation
{ft} {1}

B+68 449970 .

10+00 4,490,490
10+50  4,498.28
11+00  4,4080.55
11450  4,405.97
11+68 4.500.00

Projsct Engineer; Peta Etchart
FlowMaster v8.0 [614e]
Page 1 of 1

v dh&hflowmasteriretrac_20041208_jic.fm2
12/16/04 07:11:00 PM & Haestad Methods, Inc.

Stantech Consuiting Inc
37 Brookside Road  Walterbury, CT 06708 USA.  (203) 755-1666

\




Proposed 3rd Street 500
Cross Section for irregular Channel

Project Descriplion

Worksheet Proposed 3rd_Street 0500 - Virgin
Flow Etarnent Irragular Channel

Method Manning's Farmula

Solve For Channel Depth

Section Data

Mannings Coefficier 0.018

Slope 0.002500 ftfit

Water Surface Eley. 4,800.29 ft

Elevation Range  39.28 to 4,500.00

Discharge 529.00 cfs

450000

e ——

4,499.20

2+60 ©+80 10400 10420 10+40

v Ah&lowmasterwetrac_20041208_ifc.fm2
12/18/04 07:10:57 PM

10460 10+80

Stantech Consulting Ing

® Haestad Methods. Ins. 37 Brookside Road  Waterbury, T 08708 USA (203} 755-1866

11400 11+20 11+40 11460 11+80

V0.0
Hi

NTS

Froject Enginger: Pale Etchart
FiowMaster v6.0 [614e]
Page 1 of 1
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Pl

WEIR FLOW COMPUTATIONS

Project

Froject Ho.
sheet No. of
Caleulated by Date

LOCATIGN/DESCRIPTION:

CRCSS SECTION PARAMETERS:

FILEKAME: 450.5EC

No. of Cross Section Points:

B Bed Slope:0.00500 Max Elev.:45%0.00

Bank Stations..........Leftz 1105.0 Right....: 1289.0 Min Elev.:4499.00
Encreachment Stations..lLeft: Right....: Weir Coef: 2.900

CROSS SECTION POINTS - Elevations & Stations in feet:

No. Elev. Sta.  No. Elev. Sta. HNo. Elev. Sta.
1) 449900 1M05.00 23 4492.15 1128.00  3) 4499.00 17152.00
&) 449%_00 11&0.00 5) 4510.00 11&60.50 &) 4510.00 1271.00
7y 4500.00 1271.5%0 &) 4500.10 1289.00

COMFUTED PARAMETERS:

WEEL{fTL) atefs) Hemax(ft) Hrave{ft) TU(ft) ALsf)

500,74 382.9 1.76 1.44 72.6 145.8

/rﬁﬂﬂ.?? J86.8 1.77 1.47 72.56 106.5
© 0.78 3905 1.78 1.48 T2.56 107.2
4200.79 394.4 1.79 1.49 72.6 108.0
500,80 398.1 1.80 1.50 T72.6 108.7
4500,81 402.0 1.81 1.5 72.6 109.4

HOTES:




Project

Project Ho.
Sheet No. of
Calculated by Date

WEIR FLOW COMPUTATIONS

LOCATION/BESCRIPTION:

CROSS SECTION PARAMETERS:

FILENAME : VIRGOPTB.SEC

No. of Cross Section Foints:

Bank Stations.,.,..

Encroachment Staetions..Lefts
CROSS SECTION POINTS - Elevations & Stations in feet:

7
1000.0

Bed Slope:0.00500 Max Elev.:4500.48
Right....r 1078.0 Min Elev.:4499,73

Right....:

Weir

Coef: 2.600

Na. Elev. Sta. HNo. Elev. Sta. No. Elev. Sta.
1y 4500.48  1000.0G  2) 4500,39  1D17.50  3) 4459.73 1017.51
4) 4459.9%  1039.00 53 4499.73  1060.4% &) 4500.3%  1060.50
7) 45003.48  1078.00
COMPUTED PARAMETERS:
WSEL(ft) Q(cfs) Himax{ft) H:ave(ft) THCFL) Acsf)
4500.76  116.5 1.03 0.66 76.0 51.1
( 800,77 118.9 1.04 0.67 78.0 51,9
0,78 121.3 1.05 0.68 78.0 52.7
w0079 123.8 1.06 0.69 78.0 53,5
4500.80  126.2 1.07 0,70 78.0 54,2
4500.81  12B.7 1.08 0.7 7.0 55.0°

NOFES:
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STANTEC ReTRAC 8/29/2003
#80100603
| I T | I

Plaza Street Weir Sectlon Plaza Street & Existing Virginia Street Weir Flaws
4499.80 100,90 449980/ 400.%0
4500.00 144,60 4500.00 144 .80
4500.20 186.40 4500.20 196.40
4500.40 257,00 4500.40 264.60
4500,80 324,70 4500,60 364.30

- 4500.80 JOB.10 4500,80 483.20
4501,00 477.10 4501.00 518.10

Existing Virginia Street Weir Section

Plaza Street & Proposed Virginia Street Wair Fiows

449980 4499.80] 128.70
4500.00 4500.00] ~ 187.80

4500.20 450020 286,90

4500.40 7.6 4500.40]  371.40 ]
4500.60 39.8 4500.60]  452.00

4500.80 85.1 4500,80] 538.80

4501.00 141.0

Proposed Virginia Straet Weir Section

4500.20 27.8

4500.40 53.2

4500.60 90.5

4500.70 114.4

4500.75 127.3

4503.80! 140.7| {

Flaza Weir2_Luke.xls




Center St. /




IFC Submittal

August 28, 2003
Project No. 80100603

Mr. Avrum Loewenstein, P.E.
ReTRAC

Parsons Transpertation Group
264 Keystone Avenue

Reno, Nevada 89503

Reference: ReTRAC Hydrologlc and Hydraulic Design Memorandum for Center Street
Overland Drainage

Dear Mr. Loewenstein;

This letter is to document the design parameters and assumptions for the proposed
improverments of the Center Street UPRR trench crossing. The proposed improvements begin
just south of Commercial Row and end at Plaza Street. The 100-year storm event overland flow
patterns were analyzed for existing and proposed conditions,

The localized 5-year storm drainage patterns of the proposed Center Street UPRR erossing will
remain as existing. The area east of Center Street drains away from the proposed improvemeants
and is not affected. On the west side of Center Street, localized drainage in Commercial Row is
affected by the proposed profile of Center Street. Flow will be captured by two proposed catch
basins. See plan sheet SD-200 for caich basin locations. Localized flow in Plaza Street will
follow existing flow patterns.

The 100-year watershed basins have been delineated and are shown in the JFC ReTRAC
Drainage Report, Volume 1. Flow from the 100-year event affecting the intersection of Center
Sireet and Plaza Street is approximately 378cfs in existing conditions and 400cfs in proposed
conditions. The 100-year overland flow travels east on Plaza Street over the Center Street crown
and continues east towards the Evans Avenue Box inlet. The water surface elevation at the
existing Center Strest crown during the 100-year event is 4496.71-feet, as shown by the
calculation sheet labeled “Pfaza Street 400",

Flow from the 100-year event affecting the proposed intersection of Plaza Street and Center
Street is approximately 400cfs. The proposed crown was analyzed and the water surface
elevation was found to be 4496.76-feet, as shown by the calculation sheet labeled “Proposed
Plaza Sirest 400",

The proposed improvements on Center Street do not significantly increase the existing water
surface elevation and do not alter the historic drainage pattern in the 100-year event. See the
attached North Center Street Plan and Profile drawing for propesed improvements.

Sincerely,
STANTEC CONSULTING INC.

Trina M. Magoon, PE
Waler Resources Project Manager

TMM:zrb

Enclosure(s)
PACIVILIAM DRSO AHAHWesign MemorandurnsiM EMG HAH Plaza & Certer 5t Designi FG)doe




Worksheet for Irregular Channel

Projecl Descripfion

Worksheet Ard_Strept Q400 - Center
Flow Element Irragutar Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Slope DOS000 Ffifft
Discharg: 378.00 cfs

Optlons

Current Roughness M

ethowved Lotier's Method

Open Channel Waighling ived Lotler's Melhod
Closed Channel Weighting Horton's Method

Results
Mannings Coefficiel 0.016e
Water Surface Eley 448671 fi
Elevation Range  35.94 to 4,497.30
Flow Area 104.0 fi2
Waetted Peimeter 25237 ft
Tap Width 252,36 fit
Actual Depth 077
Critical Elevation 4,486.71 fi
Crifical Slope 0.005014 fufit
- Velacity 364 fus
Velocity Head 0.21 ft
Speclfiic Energy 4,496.91 ft
Froude Number 1.00
Flow Type Subcritical
Roughness Sagmanis
Start End Mannings
Station Staticn  Coefficient
10+00 14+32 0.016

Natural Channel Poinis

Station  Elevalion
(it) (ft}

10400 4,407.30
11451 4,406.60
11468 4,406.40
12+17  4,486.00
12+83 4,495 94
12474 4,496.10
13+18 4,456.34
13+58  4,486.60
13+65 4,4096.63
14409 4,496 88
14432 4,497.20

i Ah&Rflowrmastenratr
12/17/04 07:50:12 AM

ac_20041208_jfc.fm2

& Haeostad Mathoeds, Inc.

Plaza Street 400

Stantech Consulting Inc

37 Brookside Road  Waterbury, GT 06708 USA

Project Enginesr: Pete Eichart
FlowMaster v8.0 [614e)

(203) 755-1686 Page 1 of 1




Piaza Street 400

Cross Section for Irregular Channel

Project Descripiion

Warkshaet Jrd_Streat 0400 - Center
Flow Elemeant Imregular Channel
Methed Manning's Formula
Salve For Channel Depth

Section Data

-

Meznnings Coefficier 3018

Slope 0.005000 {t/m

Waler Surface Elev 4466 71 f

Elevation Range  35.94 to 4,457.30

Discharge 378.00 cfs
4 |49 ?_40(\ e i meree

10+00

10+50 11+00

vivih&hfowmasterretrac_20041200_ifc.fm2

12017134 O7:50:09 AM

@ Haestad Methods, Inc.

11+50 12400  12+50

Stantoch Consulting inc

13+00  13+50 14400 14450

V:10.0

Froject Engineer:

NTS

Pete Etchart

Flowhaster v6.0 [B14e]

37 Braokside Road  Waterbury, GT 06708 USA (203} 755-1666

Page 1 of 1




Proposed Plaza Street 400
Worksheet for Irregular Channel

Project Description

Worksheal Proposed 3rd_Street 0400 - Cen
Flow Elernam Irregular Channel

Methad Manning's Formula

Solve For Channel Depth

Input Data

Slepe 005000 it

Discharg: 400.00 cfs

Options

Current Roughness Methoved Lotter's Method
Open Channel Welghling wed Lotter's Method
Clased Channel Weighting Horton's Method

Results
Mannings Coefficie 0.018
Watsr Suriace Ejov 4406.76 ft

Elevation Range

35.94 10 4,497.77

Flow Area 100.7
Welled Perimatar 214,26 fi
Top Width 214 25 ft
Actial Depth 082 ft
Critical Elevation 4,496.77 1t
Critical Slope Q004787 fifft
Velocity 3.97 fifs
Velocity Head 0.25 fi
Specific Energy 448701
Froude Number 1.02
Flow Type Supercritical
Roughness Segments
Start End Mannings

Statlon Skation  Coefficient

10+00 14+00 0.018

Natural Channel Points

SBuation  Eievation
{ft) (ft}
tO+O0 449730
11+51 4,486 60
11468 4 496 40
12+17 4,496 .00
12+63 4,495 94
12474 4,498,110
13+00 4,496.32
13+5¢ 4,497.06
14+0C  4,497.77

Praject Engineer: Pete Etchart
FlowMaster v8.0 [614e]
Page 1 0f1

viL h&hlowmasterretrac_ 20041208 _ifc.frmz
12417/04 Q7:49:51 AM ® Haestad Methods, Inc.

Stantech Cansulting inc
37 Brookside Road  Waterbury, CT 06708 LISA  (203) 755-1666




Cross Section for Irregular Channel

Proposed Plaza Street 400

Project Description

Worksheet Proposed 3rd_Street 0400 = Cen
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channe! Dapth

Section Data

Mannings Coefficie D.016

Slope 0.005000 fUf

Water Surface Elev. 4 496.76 ft

Elevation Range  35.94 to 4,497.77

Discharge 400.00 cfs
4,49 ?.BOI._\.. e e e A
4,495.80

10+00

v h&hlowmasterredrac_ 20041208 jfc.fm2
121 7/04 O7.48:56 AM @ Haastad Methrds, Inc,

Stantech Consulting inc
37 Brookside Road  Walerbury, CT 05708 USA

10+30 11+80 11+50 12+00 12+5O 13+00 13+50 14+00

viioolN
H-1

NTS

Project Engineer: Pete Etchart
FlowMaster v6.0 [814e]

{203) 75516486 Page 1 of 1
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Lake St.




IFC Submittal

July 11, 2003
Project No. 80100603

Mr. Avrum Loewenstein, F.E.
ReTRAC

Parsons Transportation Group
264 Keystone Avenue

Reno, Nevada 89503

Reference: ReTRAC Hydrologic and Hydraulic Design Memorandum for Lake Streat
Overland Drainage - :

Dear Mr. Loewenstein:

This letter is to document the design parameters and assumptions for the proposed
improvements of the Lake Street UPRR trench crossing. The proposed improvements hegin just
south of Commercial Roew and end at Plaza Street.  The 100-year storm event overland flow
patterns were analyzed for existing and proposed conditions.

The localized S-year storm drainage patterns surrounding the proposed Lake Street UPRR
crossing will remain as existing. The S-yvear storm drain system has been addressed in the East
Third Street Storm Drain submittal. The area sast of Lake Street drains away from the proposed
improvements and is not affected by the improvemenis. The area west of Lake Street, between
Plaza Street and the propesed trench, is covered by the bowling stadium parking facility and is
not affected by flow in minor storm events. The property will need positive grading toward Plaza
Street for larger storm events, where flow is not contained in Plaza Street and ponding may cocur
in the area.

A series of proposed catch basins will capture street drainage created by the proposed profile.
See the Lake Street Plan and Profile drawing in the appendix for catch hasin locations,

The 100-year watershed basins have been delineated and are shown in the IFC ReTRAC
Drainage Report, Volume 1, Flow from the 100-year event affacting the intersection of Lake
Street and Plaza Streel is approximately 378cfs in existing conditions and 400cfs in proposed
conditions. The remainder of the 100-year overland flow travels east on Plaza Street over the
Lake Street crown and continues east towards the Evans Avenue Box Inlet, The water surface
elevation at the existing Lake Street crown during the 100-year event is 4493.90-feet, as shown
by the celculation sheet labeled "Plaza Street 200", : -

Flow from the 100-year event affecting the proposed interseciion of Plaza Street and Lake Sireet
is approximately 400cfs. The proposed crown was analyzed and the water surface elevation was
found to be 4493.92-feet, as shown by the calculation sheet labeled "Froposed Plaza Street 2007,




IFC Submittal

The propased improvements on Lake Street do not significantly increase the existing water
surface elevation and do naot alter the historic drainage pattern in the 100-year event. See the
attached Lake Streef Plan and Profife drawing for proposed improvements.

Sincerely,
STANTEC CONSULTING INC.

Trina M. Magoon, PE
Water Resources Project Manager

TMM:zrb

Enclosure(s
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Project Deseription

Workshaet 3rd_Straet 0200 - 3rd & Laky
Flow Elerment [rregular Channel

Method Manning's Formuia

Solve For Channel Depth

Input Data

Slope  DOTODO Firft
Dischargr 378.00 cfs

Oplicns

Current Roughness Methe wwed Lolter's Mathod
Cpen Channel Weighting Jved Lotter's Method

Closed Channel Weightini

Horton's Meathad

Reasulls

Mannings Coefficier
Wailer Surface Elev.

0.016
4,493.90 it

Elevation Range  33.40 to 4,494 30

Flow Area 120.8 ft*
Wetled Perimeter 47385 Mt
Top Width 47385 ft
Actual Depth 0.50 f
Critlcal Elevation 4,493,092 fi
Critical Slope 0.005777 fiMt
Velocity 313 firs
Yelocity Head G.15 ft
Spegific Energy 4,494.05 #t
Froude Number 1.0%
Flow Type Supercrilical
Roughness Segmenis
Stanl End Mannings

Station Slation Coefficlant

10+00 15+58

0.016

Maturad Channel Points

Station  Elevation
| it}

10400 4,494.20
10+11 4,454.00
10432 4,493.70
11+20  4,493.80
12406 4,483.70
12484  4,493.50
13486  4,483.40
13488 4,453.60
14467  4,493.70
15404  4,404.00
15458 4,494.30

v thahwipwmastaniretrae_20041208_ife.frm2

12/17/04 0B:14:17 AM

@ Haestad Methods, Inc.

Plaza Strect 200
Worksheet for Irregular Channel

Stantech Consulting Inc

37 Brookside Road  Waterbury, CT 08708 USA

(203) 755-1666

Projfoct Enginoer: Pete Etchart
FlowhMaster v6.0 [B14de)
Page 1 of1




Cross Section for Irregular Channel

Plaza Street 200

Project Description

Worksheet 3rd_Sireet 0200 - 3rd & Laki
Flow Element Irragular Channai

Method Manning's Formula

Salve For Channel Depth

Section Data

Mannings Coeflicier
Slope

Water Surface Elev.
Elevation Range
Discharge

0.016
¢.007000 fu/ft
4,493.90 ft

33.40 10 4,484 .30
378.00 cfs

4:484:30>

10+00 10+50 11+00 11+50 12+00 12+50 13400 13+50 14+00 14+50 15400 16+50 16+00

v, sh&Mflowmasteriretrac 20041208 _ifc.fm2

12/17/04 08:14:28 AM

& Haestad Methods, Inc.

Stantech Consulting Inc

37 Brookside Road  Waterbury, CT 06708 USA

V:1D.UB
H:1

NTS

Project Engineer: Pete Etchart
FlowMaster v5.0 [614e]

(203) 755-1666 Page 1 of 1




Proposed Plaza Street 200
Woaorksheet for Irregular Channel

Project Description

Werksheet Froposed 3rd_Street 0200-3rd & L
Flow Element Irregular Channef

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope  COTQ00 fifft
Discharg: 400.00 cfs

Oplions

Current Roughness Methcwed Lotter's Method

Opan Channel Waighti

ng »ed Lotter's Method

Clasad Channel Weighting Horton's Methad

Results

Manninge Cosefficiel
Water Surface Elav

0.018
4,493.92 f1

Elevation Range 33.40 to 4, 496.39

Flow Araa 1183 f2
Wetted Perimeter 411,79 f1
Top Width 411.78 i
Actual Depth 652 ft
Critkcal Elevation 449394 fi
Critical Slope 02.005530 fifft
Velogity 3.38 Rfs
Valocity Head 018 fi
Specific Energy 4,484.G9 fi
Froude Number 1.1
Flow Type Supercritical
Roughness Segments
Start End Mannings

Station Station Coefficient

10+00 15+50

0.018

Natural Channel Paints

Station  Elevation
{ft) {ft)

10+00  4,484.20
10411 4,484.00
10432 449370
11420 448380
12+068  4,493.70
12+84  4,483.50
13+85  4,483.40
14+00 4,493.40
14+50 4,494.30
15+00 4,455.64
15+50  4.496.3%

v thE&hflowmastaerreirag_20041208_ife.frn2

F2T7/04 08B:14:43 AM

& Hasestad Mathods, Inc.

Stantech Consulting Ing

37 Braoksida Road  Walerbury, CT 06708 USA

Project Engineer: Pete Eichar
FlowMaster v6.0 [614¢€]

{203) 755-1666 Fage 1 of 1




Proposed Plaza Street 200
Cross Section for Irregular Channel

Project Descriplion

Warksheet Praposed 3rd_Sireet 0200 - 3r¢ & L
Flow Element Irregular Channiel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefiicier
Slope
Water Surface Elev.

0.018
0.007000 fifft
4,493 02 ft

Elevation Range  33.40 to 4,456.39

Digcharge

400.00 cfs

4,496.50

4,494 500

4,433.00 -
10+00 10+50

v, Sh&hiflowmasteriretrag 20044208 _ifoc.fm2

12f17/04 08:14:47 AM

@ Haestad Methods, Inc. 37 Brookside Road  Walerbury. CT 06708 USA  {203) 755-1666

Stantech Consulting Inc

11+00 11450 12+00 12+50 13+00 13+50 14+00 14+50 15+00Q i§§50

Vi O.DB
Hi

NTS

Project Enginear: Pete Etchart
FlowMaster v6.0 [Gide)
Page 1 of 1
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IFC SUBMITTAL
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IFC Submittal
NDC-033

October 10, 2003
Project No. 80100603

Mr. Avrum Loewenstein
ReTRAC

Parsons Transportation Group
264 Keystone Avenue

Reno, Nevada 89503

Reference: ReTRAL Hydrologic and Hydraulic Design Memorandum for Evans Avenus
Storm Drain (Lake to Wells)

Dear Mr. Loewenstein:

This memorandum is intended to outline the hydraulic properties of the Evans Storm Drain
Systemn (Lake to Wells) in conjunction with the plan set labeled Evans Ave Storm Drain / Lake Si
to Wells Ave. The propased Evans Storm Drain System will join the East Third Street Storm
Drain System to the RCB/Wells Ave Outlet Structure. The system is designed for two different
flow scenarios: the Downtown Peak (100-year event) and the Evans Avenue Peak (100-year
event).

Scenario 1 ~ Downtown Peak 100-year Event

The Downtown Peak Flow concenlrates at Vine Street and 1-80 and travels overland through
downtown Reno. Small amounts of flow enter the East Third Street Storm Drain System via
catch basins. The majority of flow reaches the intersection of Plaza Street and Evans Avenue
where it enters the Evans Storm Drain Systemn via a 7'x7' box inlet. The hydraulic grade line
labeled "Capacity HGL, Downtown Peak Flow" represents this scenario. This scenario occurs
independently of the Evans Avenue Peak Flow due to the difference in times of concentration,
The Downtown Peak Flow passes through the Evans Sterm Drain Systemn before the Evans
Avenue Peak Flow produces significant discharge.

Scenario 2 - Evans Avenue Peak 100-year Event

The Evans Avenue Peak Flow concentrates at the Evans Street Bridge at |-80 and travels
overland towards the Truckee River. The majority of the overland flow reaches the intersection of
Fourth Street and Record Street where it enters the Evans Storm Drain System via a 9'x9° box
inlet, located just south of the street intersection. The hydraulic grade line labeled “Capacity
HGL, Evans Peak Flow™ represents this scenario. During this scenario the Downtown Peak Flow
has already passed through the system and the remaining residual flow has limited influence on
the Evans Storm Drain System conveyance of the Evans Avenue Pezk Flow. For this reason, the
hydraulic grade line upstream of the 9'x8’ box inlet has a8 0% slope, representing the backwater
effect.

Both inlets were designed {o take the total 100-year flow. This is based on the "worst case”
assumption of 100% clogging of ali catch basins upstream of the inlets. This results in 100% of
the peak flow traveling overland and entering the inlets. See attached calculations.

Due to the 100-year storm event design capacity of the Evans Storm Drain System, alt other

minor flow events, below the 100-year event, will be conveyed through the system, protecting the

UPRR trench from overland flow.




IFC Submittal
NDC-033

Proposed RTC site evaluation

The proposed RTC site is the block surrounded by Fourth Street o the north, Lake Street o the
west, UPRR tracks to the south and Evans Avenue to the east. In existing conditions, the
Downtown Peak Flow (378cfs) travels overland on Plaza Street in an easterly direction. Flow
crosses east over Lake Street and enters the aforementioned site. A portion of the flow splits
over the tracks and travels south towards the Truckee River (Cross Sections 100-90), Refer to
the hydraulic work map in the calcutation package.

In proposed conditions, a 7°x7" box inlet will be constructed to capture 400cts of Downtown Peak
Flow. The inlet will be located at approximately cross section 80. The proposed raised profile of
Evans Avenue creates an obstruction of the flow pattern in this area. Dus to the proposed trench
wall, flow will not be able to split south at historic flow locations. The result is an increase in water
surface elevations at cross sections 100 and 90. Refer to cross sections calculation sheets.

The maximum water surface elevation increase is 0.5' at cross sectlon 80. This increass is not
consistent with the Technical Provisions, which state that “all drainage sysiems shall be
accornplished without causing greater than 6-inches of backwater or excessive velocities (up to
the 100-year event) which may adversely affect structure and embankment stability, adjacent
property, existing storm drain facilities, natural drainage courses, or floodplain limits". The site is
currently owned by the City of Renoc and is planned to be redeveloped by the Regicnal
Transportation Commission as their new RTC Transportation Center. It is anticipated that ail
existing buildings will be eliminated and the site can be designed to accommodate the flow and
reduce the 100-year water surface elevation to pre-ReTRAC project elevations. The City of Reno
was made aware of the situation and does not consider the current design to be in violation of the
Technical Provisions. See attached minutes of meeting dated September 22, 2003. Existing and
proposed water surface elevations should be made available to the RTC site designers for
mitigation of the increase in water surface elevations to Pre-ReTRAC conditions.

If proposed improvements are not prepared in conjunction with the ReTRAC project, the City of
Reno must condition the proposed RTC redevelopment to address the peak flow rates and
increase in 100-year water surface elevations with the design of the site. Further conversations
with Gary Stockhoff at the City of Reno have confirmed that the City will condition the site to
provide these improvements in conjunction with the RTC development,

Sincerely,

STANTEC CONSULTING iNC.

Trina M. Magoon, PE
Water Resources Project Manager

TMM:zrb
Enclosure(s)
c. Gary Steckhoff, Chris Robinson, John Hester

ViG2e0Nact veWs0 10060 M HAH Dasign MemarandumsiMEMO H&H Evans SD-Lake_to_Weis(IF C).doc




Memo

To: File From: Zach Brandner

File:ReTRAC, 80100603 Date:  September 22, 2003

Reference:  Meeting Minutes for ReTRAC Flood Improvements and RTC Site
- Interaction

Attendees: Zach Brandner {Stantec)
Dick Howdle {(Jacobs)

Gary Stockhoff (City of Reno)

Meeting consisted of discussion pertaining to the proposed RTC site in relation (o
ReTRAC overland drainage improvements, The proposed ReTRAC trench wall will
alter historic overland flow paths in the area of the proposed RTC site and forga
water easterly. This flow alteration will raise the water surface elevations, up to 0.8
above exisling conditions, violating the technical provisions of the Re TEAG projec:.

Gary stated this was not a violation but an exception to a urigque sitlation. It was
agreed that additional flocd control measures (1.e. channel, additicnai iniets) wouid
not be beneficial or cost effective for the area within or around the site. The best
option would te to accent the raised water suiface elevations and altered Fow paths,
and deliver the informaticn to the RTC design team for design consideration.

A request was aiso made 1o utilize a fiberglass-einforced pipe in the trench drainage

design. Gary stated a formal submittal would be needed and consideration would be
given towards the produst.

c. Gary Stockhoff, Dick Howdle, Trina Magoon

gca pA 1B 0hsdevansicommentsitc slle mtg, min, sep 22, 2003, doc
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American
Concrete Pipe
Association

Railway Loads on Concrete Pipe

FOREWORD

Histerically, the American Railway Engineering As-
sociation, AREA, has published criteria for design of rail-
ways, including the method for designing and installing
concrete pipe within railway right-of-way, Railway de-
sign ctiteria is now developed and published by the
American Railway Engineering and Maintenance-of-Way
Association (AREMA} in the "AREMA Manual -for Rail-
way Engineering”(1). Concrete pipe material, design, and
installation is covered in Chapter 8, Part 10, "Reinfarced
Concrete Culvert Pipe” of the AREMA Manual(1}. Each
ratiway company may have their own modifications to
the AREMA, criteria. Pipe criteria should be thoroughly
discussed with the specifier prior to designing the pipe
for a project.

Design Data 3 provides a simple means of analyz-
ing railway live and dead loads on concrete pipe. The
loading infermation is applicable to circular, arch, and
elliptical pipe shapes. AREMA, Part 10, specifies the in-
direct design method in which the instafiation is depen-
dent on a combination of specific pipe strengths and de-
tails of the soil envelope supporting the pipe. Mare re-
cently, the direct design method has been developed to
provide a more raticnal means of analyzing pipe strength
and spacitying installation details, The method analyzes
the composite strength of the soil-pipe structure used in
the installation. Research by the American Concrete Pipe
Association (ACPA) has provided a series of improved
Standard Instaflation details that can be used with eithar
the direct or the indirect design methad (9).

INTRODUCTION

To determine the raguired design strength of con-
crete pipe installed within railway right-of-way, it is nec-
essary to evaluate the effect of live loads imposed by a
train, dead |oads imposed by the soil, and surcharge
loads imposed by stnuctures such as bridge piers or abut-
ments, to the top of the pipe.

METHCDS OF ANALYSIS

Part 10 of Chapter 8 of the AREMA Manual(1) states
that satisfactory design methods utiiizing more exact
design procedures for dead loads are presentad in the
-ACPA publications “Concrete Pipe Design Manual™(8)
and "Concrete Pipe Handbook"(10). These ACPA pubii-

o001 ACPA

"~ cations now include the Standard Installations, -

The ACPA's research resuited in a soll structure de-
sign method for buried concrete pipe, “SIDD", Standard
Installation Direct Design. The SIDD Program was sub-
sequently incorporated into the Federal Highway
Administration's Pipe Culvert Analysis Reinforcing
{(PIPECARY) program, The program calculates concreta
pipe designs for rallway, highway, and airport live loads,
dead loads and surcharge loads. Design Data 40, “Stan-
dard Installation and Bedding Factors for the Indirect
Design Method” may be referenced for manual calcula-
tions.

LWE LOADS

The railway supporting ties and rails are considered
the track structure, which distributes train loads to the
soil or bridges. Llve loads are assumed to be applied,
by the ties, uniformly to the surface of the ballast and
then distributed through the embankment to the pipe,
see Figure 1. As a design track loading, AREMA recorm-

Figure 1 Height of Cover Above Tap of Pipe to
Bottom of Ties
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Figure2 Couoper E 80 Wheel Loads and Axle Spacing
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mends a Cooper E 80 loading, which has axle loadings
and spacings as shown in Figure 2, and a linearly vari-
able impact factor that is 40% at the bottomn of the ties
and zero at 10 feet of cover below the ties, Based on a
uniform load distribution at the bottom of the ties and

Figured Loads on Concrete Pipe Installed
~ Under Railways
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threugh the soil mass, the design track unit load, Wy, in
pounds per square foot, Is determined from the AREMA
graph presented in Figura 3. To obtain the live load trans-
mitted to the pipe in pounds per linear foot, it is neces-
sary to muitiply the unit load, W, from Figure 3, by the
oulside span, B, of the pipe in feet, The pipe size or
equivalent Jipe size and outside diameter or horizontsi
span is presented in Table 1 for circular, arch and ellipti-
cal pipe respactively.

Loadings on a pipe within & casing pipe shall be taken
as the full deed load, pius live load, plus impact load
without consideration of the presence of the casing pipe,
untass the casing pipe is fully protected from corrosion.

Culvert or sewar pipe within the rallway right-of-way,
but not under the track structure, should be analyzed for
the effect of live loads because of the possibility of train
deraiiment.

EARTH LCAD

The unit fill load, In pounds per square foot {Pa), for
ambankment installations is given by the straight line in
Figure 3. The fifl load is based on a Type 2 Standard
Installation, is detined in ASTM Standard © 1479, “Stan-
dard Practice for Installation of Reinforced Concreta
Sewaer, Storm Drain, and Culvert Fipe". A dstailed expla-
nation ¢f the Standard Instaliations can also be found in
ACPA's Design Data 40, “Standard Installations and
Bedding Factors for the Indirect Design Methad." A Type
2 Installation requires 90% compaction of a granular
matetial Up © the springline of the pipe. Most railroad
industries maintain a well compacted envelope of at least
90% standard proctor around and abave the pipe to sup-
port the tracic. The soil prism ioad directly above the pipe
is Increased 2y a dimensionless vertical arching factor
of 1.40 to account for the additional portion of the em-
bankment susported by the pipe. The unit fill in pounds
persquare {cot Is raad directly from Figure 3, To convert
the unit loaa ‘N 1o pounds per linear foot, multiply by
the outside i~ Jrizontal span, Be, of the pipe in feat.
SURCHARG: LOADS

Any unifr 'm static surface surcharge load should be
converted to :dditional height of filf to determine the to-




tal dead load on the pipe. The ACPA “Con-
crete Pipe Design Manuai"(8), the ACPA
“Concrete Pipe Handbook"(10) and the
ACPA's "PIPECAR"(11) computer pragram
design procedures incorporate surcharge
loads by converting them to additicnal
heights of fill. :

EXAMPLE

An Example follows 1o liustrate the de-
terminaticn of the railway live foad for a con-
crete pipe instailation.

GIVEN

A 48-inch diameter, B wall, circular pipe
is 0 be installed under a railway with 4 feet
of cover between the bottom of the ties and
the top of the pipe.

FIND
The live load and dead load, in pounds
per linear foot, on top of the pipe.

SOLUTION

Enter Figure 3 at H = 4.0 feet on the
horizontal scale, “Height of Cover, H, Above
Top of Pipe”, and project a vertical line to the
“Live Load Including Impact® curve. From
the curve project a herizontal iine left to the
vertical scale, *Unit Load on Top of Pipe”,
read 2,000 pounds per squars foot,

To obtain the live ioad in pounds per lin-
ear foot of pipe, multipiy the Unit Live Load,
Wy, by the outside horizontal span, B, of
the pipe. From Table 1A, B, =4.83 f. and
the live load is:

LL = 2000 x 4.83 = 9,660 pounds
per linear foot

To calculate the earth ioad, DL, use Figure 3
and'the same procedure as used for finding
the live load. Multipty the unit dead load, Wp,
by the horizontal space, B, of the pipe. The
dead [pad is;

DL = 700 x 4.83 = 3400 pounds par
linear foot

SHeEt 12 o

Tabile 1A B.. in feet, of Concrete Pipe ,
Arch ENiptical Ploe Span |
Size or Circular Pipe Plpe Span 'ﬂ's'r’:.spé';ﬁ? pan
Equivalont Nen- | ASTM C506 ]

Round Size| gy RCP |C wall RCP| Reinforced Vertleat | Horlzontal

oS | ASTM G76 | ASTM €76 | ASTM C14 Eliiptical| Ellipiicar
4 - - | 046 - - -
B - - 0.65 - - -
8 - - | 085 - - .
10 - - | .04 . - .
12 1.33 - 1.29 - - -
16 1.63 - 1.56 1.88 f - -
18 1,82 - 1.88 225 | 1863 2.38
21 2.4 - 2.21 2683 i - -
24 2.50 2.53 256 288 | 208 3.00
27 279 | 292 | 288 - 1 238 | 338
30 308 3.21 3.21 J.60 | 2.58 375
33 3.38 3.50 3.50 - 1 288 413
35 967 ( 388 | 379 | 431 | 317 | 45g
39 - - - - ! 346 4.88
42 4.25 4.38 - 501 | 3867 5.25
48 4.83 4,96 - 571 1 4,08 8.92
54 5.42 5.54 - 6.33 | 458 6.67
60 6.00 6.13 - 708 ! 508 7.42
86 6.58 B.71 - - , hE8 8,08
72 717 7.29 - 850 ' 6.08 .83
78 7.75 7.88 - - - -
B84 8.33 8.46 - ] 1033 | - -
90 8.92 9,04 - | 11.00 | - -
9B 9.50 9.63 - 1167 | - -
102 10.08 10.21 - - - -
108 10.67 10.79 - 13.17 i - -
114 11.25 11.38 - - - -
120 11.83 11.96 - 14.67 - -
126 | 1242 | 1254 - - - .
132 13.00 13.13 - 1873 ! - -
138 | 1358 | 13.71 - - - -
144 14.17 14.29 - - 0 - .

g American Concrete Pipe Association » 222 1, [ as Colinas Bivd., Suite 641 = Irving, TX 75039
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Plaza Street 150
Worksheet for Irregular Channel

Project Description

Worksheat 3rd_Street 0150 - Lake & Ce
Flow Element Irregular Channel

Mathod Manning's Formula

Solve For Channet Depih

Input Data

Slope 002000 fuft

Dischargr 378.00 cfs

Cptions

Current Roughness Meth: ywed Loter's Method
Open Channet Weighting sved Lotter's Method

Closed Channel Weig

i Horton's Method

Resulls

Mannings Coefficien
Water Surface Elev
Elevation Range
Flow Area

Waetted Parimeter
Top Width

Acluat Depth
Critical Elgvation
Critical Slope
Valocity

Yalecity Haad
Specific Energy
Froude Number
Flow Type

Q.016
449351 ft

324010 4,493.90

145.4
20380
293.27

1.11
4,493 32
0.004786 At

2.60 s

g10 it
4.493.61 fi

.65

Subgritical

= s A sFR

Calculation Messages:

Water elevation excesds lowest end station by 0,.50818432 fi.

Roughness Segments

Starl End
Station Statlon

sannings
Coefficient

10+00 13+16

0.018

Natural Channel Points

Station  Elevalion
{0 {ft)

10+00  4,493.00
10472 4,492.80
11+14  4,49260
11+23  4,49240
11458  4,482.80
11+87  4,403.40
12+10  4,493.40
12+59  4,493.30
12487 4,493.40
13416 4,493.90

v Ah&hflowmastervetrac _20041208_jfc.frn2
@ Haeslad Methods, Inc. 37 Brookside Road  Walerbury, CT 06708 USA  {203) 755-1666

12/17/04 08:48:20 AM

Stantech Consulting Inc

FPraject Engineer: Pete Etchart
Flowhaster v6.0 [814a]
Page 1 of 1




Plaza Street 150

Cross Section for hrregular Channel

Fraject Description

Worksheet 3rd_Sireet 0150 - Lake & Ce

Flow Element Irregular Channet

Method Manning's Formula

Salve For Channel Depth

Section Data

Mannings Cosfficle 0.018

Slope 0.002000 fi/f

Water Surfacs Elev. 4,493.5% ft

Elevation Range 32.40104,483.90

Discharge 378.00 cfs

‘:3_ _______..—f"'-—_
4|49 22 O e e
10+00 10+50 11400 11+50 12+G0 12+50 13+00 13+50
vii0.0[N

H:1
NTS

v shE&hMlowmasteriretrac_Z0041208_ifc.im2

12/17/04 08:48:17 AM

@ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 7551668

Stantech Gonsulting Inc

Projact Enginasr: Fete Etchart
FlowMaster v5.0 [614e]
Page 1 of 1




Proposed Plaza Street 150
Worksheet for Irregular Channel

Projact Description

Worksheet Proposed ard_Strect 0150 - Lake &
Flow Elament irregular Ghannel
Method Manning's Formula
- Solve For Channe{ Depth
Input Data

Slope 002000 R/MA
Discharg: 400.00 cfs

QOptlions

Current Roughnass Methoved Lolter's Method
Open Channel Welghting sved Lotter's Method
Closed Channe! Weightin Horton's Method

Results

Mannings Coefficiel
Water Surface Elev

0.018
4,493,652 ft

Elevation Ranpe  32.40 t0 4,505.00

Fiow Area
Weiled Parimetar
Tap Width
Actual Depth
Crilical Elevation
Critical Slope
Velocity

Velacity Head
Specific Enargy
Froude Number
Flow Type

146.1 itz
27275
272.00 ft

112 #

4,493,365 fi
0.00a847 fHié

2.74 fils

0.12 it

4,493,63 it

0.66

Suberitical

Calculation Messagses:

Water alevalion exceeds lowest end station by 0.51801881 {t.

Roughness Segmants

Start End

Mannings

Station  Station Coefficient

10+00 12+72

6016

Natural Channel Points

Station  Elevation
{ft} {ft)

16400 4,493.00
10+72  4,452.80
11+14  4.492.60
11423 4,482.40
11+68  4,492.80
11+87  4,493.40
12410  4,493.40
12458  4,493.39
12+72  4,483.30
12472 4,505.00

vl hE&hvlowmastenretrac_2004 1206_ife.im2

i2M17/04 08:46:30 AM

© Haestad Methods, Inc.

Stantech Consulting Inc

37 Brookside Roead Waterbury, CT 06708 USA

Project Engineer: Peie Etchart
FlowMaster v6.0 [G14e]

{203} TSH-1666 Pagea 1 of 1




Proposed Plaza Street 150
Cross Section for rregular Channel

Project Description

Workshest Proposed 3rd_Street 0150 - Lake &
Flow Elemant Irregular Channat

Mathod Marning's Formula

Salve For Channel Depth

Section Dala

Mannings Coefficiel 0.016
Slope 0.002000 fuUft
Watar Surface Elav. 4,493.52 ft
Elevation Range 32,40 to 4,505.00
Discharge 400.00 cfs
450600 - e -
4,504.00
i 4,502.00
4.,500.00 -
4,498.00
4,496.00
4|494 OD [P :',- s e e —
4,492.00
10400 10450 11400 11+50 12+00 12+50Q 13+00
Vi 0.0&
H:1
NTS

vy, hERflowmasterrelrac_20041208_ifc.fm?2

12117/04 08:46:24 AM

Stantech Consulting Inc

©® Haweslad Methods, Inc, 37 Brochside Road

Waterbury, CT 06706 USA (203} 755-1666

Project Enginesr, Peta Etchart
Flowhaster v6.0 [E14e)
Page t of 1




Project Description

Worksheet
Flow Elerment

3rd_Street 0100 - 3rd & L:
Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Ingut Cata

Slope  QU1000 f/R
Discharg: 340.00 cfs

Options

Current Roughness Methesved Lotter's Method
Open Channel Weighting 1ved Lotter's Method
Closed Channel Weighting Horlon's Methed

Restilts

Meznnings Coefficien 0.016
Weatar Surface Elev. 4,493.68 ft
Etgvation Range 32,50 to 4,453.40
Flow Area ' 1621 It
Weiled Perimeter 268.63 #t
Top Widih 267.60 ft
Actual Depth 1.18 ft
Critical Elevation 449344 1
Critical Slope 0.005216 ft/it
Velacity 2.10 s
Velocity Head 0.07 f#t
Specific Energy 4,493.74
Freude Number 048
Flow Type Suberitical

Calculation Messages:

Water slevation exceeds lowest end station by 0.67560042 ft.

Roughness Ssgments

Start End Mannings
Siglion Siation Coefficient
10+00 12468 0.016

Natural Channet Points

Station  Elevation
(i {ft)
10+00 4,493.40
10+74 4,493.20
J0+85 4,452 80
10+87  4,492.80
11409 4,493.20
j1+428 4,483,710
$1+72  4,493.40
12+15 449270
12446  4,492.50
12+68  4,493.00

v Ah&hfowmasterretrae 20041208 _ife.fm2
© Haastad Mathods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA

12/17/04 G8:48:27 AM

Plaza Street 100
Worksheet for Irregular Channel

Stantech Consulting Inc

{203) 755-1666

Project Engineer; Pets Etchart
Flowhaster v6.0 [514e]
Fage 1 of 1




Cross Section for Irregular Channel

Plaza Street 100

= Project Dascriplion

Worksheet
Fiow Elemant
Method
Solve For

3rd_Street 0100 - 3rd & L
trregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefiicled 0.015

Slope 0.001000 M

Water Surface Elev. 4,493.68 1t

Elevation Range  32.50 to 4,493.40

BDischarge 340.00 cis

4,493.405 - -
10+00 10+50 11400 11+50 12+00 12450 13+00
V: D,Ob

H:1
NTS

yvib.Ah&Mflowmasterretrac 20041208 _ife.fm2

12117104 08:48:37 AM

& Haestad Methods, Inc.

Stantech Consulting Inc

37 Brookside Road  Watarbury, CT 06708 USA

Froject Engineer; Peta Etchart
FlowhMaster v&.0 [614e]

{203) 755-1666 Page 1 of 1




Proposed Pilaza Street 100
Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element

Proposed 3rd_Street (100 - 3rd & Lake E. {(No Cl
Irregular Channel

Method bManning's Formula
Sowve For Channet Depth
Inpitt Data

Siope 001000 fuft
Discharg: 400.00 cfs

Options

Currentl Roughness Mathe wwad Lotter's Method
DOpen Channel Welghting wvad Lotter's Method
Closed Channel Weighting  Horton's Method

Results

Mannings Cosfficiel
\Water Surface Elev
Elevation Range 32,
Flow Area

Wetted Pearimeter
Top Width

Actual Depth
Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.016
4.493.84 R
60 1: 4,510.00
171.0 A2
240.65 A
239.01 h
1.24 it
4,403.57 ft
0.004923 fuht
2.34 fifs
0.00 ft
4,493.92 fi
0.49
Subgritical

Calculation Messages:

Waier slevation exceeds lowest end station by 0.43808923 fi.

Roughness Seaments

Start End

Mannings

Stalion Station  Coefliciem

10+00 12439

0.016

Natural Channal Paints

Station Elevation
(ff) {m

10400  4,493.40
10474 4,493.20
10+86 4,492,080
10+87 4,402,680
11+09  4,483.20
11+29 4,483.10
11+72  4,483.40
12+15  4,482.70
12439 4,482.70
12439 4,510.00

v shahflowmasterretrac 20041208 ifc.fm2

12/47/04 0OB:46:54 AM

@& Haestad Melhods, Inc.

Stantech Consulting Inc

a7 Brookslde Read  Waterbury, CT 08708 USA

(203) 755-1665

Project Engineer: Pets Etchart
FlowMaster v6.0 [64e]
Page 1 of 1




Proposed Plaza Street 100
Cross Section for Irregular Channel

Project Description

Warkshest Proposed 3rd_Strest 0100 - 3rd & Lake E. {No (I
Flow Eiement frregufar Channel

Method Manning's Formula

Solve For Channel Depth

Saclion Data

Mannings Coefficien .016
Slope 0.00100¢ T/t
Water Surface Elev. 4,493.84 ft
Elevation Range  32.60 to 4,510.00
Discharge T400.00 cis

B504.00 — e o e et e e o <0

4,496.00

4[494-00'--., P —— e e mme mmmi e e e e B R T T e

4’492_00 Y

10+00 10+50 12+50

va0.0[\
HA

NTS

11+00 11450 12+00

Project Engineer: Pete Eichart
vii_h&hflowmasierretrac_20041208_ifc.frm2 Stantech Consultlng inc Flowtdaster v6.0 [6i]4el

1217/04 08:47:00 AM © Haeslad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 10f 1




Plaza Street 90

Worksheet for Irregular Channel

Project Dascription

Worksheat 3rd_Street 0090 - P
Flow Element Irregular Channel
Mathod Manning's Formula
Solve For Channel Depih
mput Data

Slepe 001000 fifft
Discharg 218.00 cfs

Options

Current Roughness Methoved Lotter's Method

Open Channel Weight

ing wed Lotter's Method

Closed Channel Weighting Horton's Msethod

Resuls

Mannings Coafficie:
Water Surface Efev

Q.08
4,493.32 ft

Elevatlon Range  32.00 to 4,493.30

Flow Area
Welted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velociy
Vealocity Head
Specific Energy
Froude Number
Flow Type

101.2 fi2
161.03 ft
160.00 ft
1.32 ft
4,492 84 ft
0004260 fUf
2.18 ftfs
007 ft
4493339 ft
048
Suberitical

Calculation Messages:

Water elevation exceeds lowest end station by C0.91551847 h.

Roughness Segments

Stan End

Mannings

Statlon Smtion  Coefficient

10+00 11+60

0.016

Natural Channel Points

Station  Elavalion
{ft} {t

10+00  4,493.30
10+44  4,493.00
10+88  4,493.00
11416 4,492.00
11+68 449200
11+60 4,492.40

vt héhflewmastervetrac_200491208_ifc.fim?2

12/17/04 08:48:47 AM

T Haestad Methaods, Inc.

Stantech Consulling Inc

37 Brookside Road  Walerbury, CT 06708 USA

(203) 755-1666

Projact Engineer: Pete Elchart
FlowhMaster v6.0 [G14e)
Page 1 of 1




Plaza Street 90
Cross Section for Irregular Channhel

Praject Description

worksheet 3rd_Street 0090 - P
Flow Element lrregular Ghannel
Method Manning's Formula
Solve For Channel Dapth
Section Data
Mannings Coefficie 0.016
Slope 0.001000 fUfe
- Watar Surface Elev. 4,493.32 #
Elevalion Range  22.00 to 4,492,320
Discharge 218.00 «fs
10+00 10+20 10+40 10+60 10+80 11+00 11+20 11+40 11+60
V11000
H:1
NTS

Project Engineear: Pete Etchart
v shahflowmasteriretrac_20041208_ifc.tm2 Stantech Consulting Inc FlowMaster v6.0 [614&]

1211704 0B:AB:AZ2 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08703 USA  (203) 755-1666 Page 1 of 1




Proposed Plaza Street 90
Worksheet for Irregular Channel

Project Description

Warksheel Proposed 3rd_Street 0020 - Plaza {Nao Che
Flow Element Irregular Channed

Method Manning's Formula

Sclve For Channel Depth

Input Data

Slope  OMOOO /it
Discharg 400.00 cfs

Oplions

Currant Roughness Methc ved Lotter's Method
Gpen Channel Weighting »ved Lotier's Method

Closed Channel Weightint

Horton's Method

Resukts

Mannings Coefficie)
Waler Surface Elev

0.018
449386 Nt

Eievation Range  31.80 to 4,510.00

Flow Area
Welted Perimeter
Top Width
Agtual Depth
Critlcal Etevation
Crtlcal Slope
velocily
velocity Head
Spacific Energy
Froude Number
Flow Type

1347 I©
13245 fl
130.01 ft
2086 f
4,483.49 H
0.004348 (1A
287 itfs
014 H
4,454.00 ft
0.51
Subcritical

Calculalion Messapes:

Waler elevalion exceeds lowest and station by 0.56447035 fi.

Roughness Segments

Slart End

Mannings

Station Station  Coefficient

10+00 11+30

- 0.018

Maiural Channel Points

Station  Elevation
(#) (ft)

10400 4,493.30
10+44  4,403.00
10+88  4,493.00
11+16  4,482.00
11421 4,491.80
11430 4.482.00
11+30  4,510.00

vi\.dh&hflowmasteriretrac_20041208_ifc, fm2

12/17/04 05:47.08 AM

& Haestad Metheds, [ne.

Stantech Consuiting Inc

37 Brookside Road  Walarbury, CT 08708 USA, (203) 755-1666

Project Engineer: Pate Elchart
Flowiaster v6.0 [G14e)
Page 1 of 1




- Proposed Plaza Street 90
Cross Section for Irregular Channel

Project Descriplion

Worksheet Proposed 3rd_Street 0080 - Plaza (No Chz
Flow Elemnent Irregular Channel
Method Manning's Formula
Sofve For Channel Oepih
Section Data
Mannings Coefficiel 0.016
Slope 0.009000 fift
Water Surface Elev 4.493.86 ft
Elevation Range 3 .80 {0 4 510.00
Discharge 400.00 cfs
4,510.00
4,508.0¢
4,506.00
4,504.00
4,502.00
4,500.00 -
4,498.00 - - - -
4,496.00 - -
4,494.00
o
4,492.00 T~
4,490.00
10400 10+40 10+80 11+40
Wi 0.0B
H:A
NTS
Project Engineer: Peta Etchart
v, h&hvlowmasterretrac_20041208_ifc.fm2 Stantech Consulting Inc Flowhastar v6.0 {614e]

12H7H04 Q8T8 AM & Haastat Methods, Ine. 37 Brooksida Road  Waterbury, CT DE708 USA {203) 7551666 Page 1 of 1




Plaza Street 80
Worksheet for Irregular Channel

Project Description

Warkshest 3rd_Street 0080 - P
Flow Etament Irregetar Channel
tlethod Manning’s Formula
Soive For Channel Depth
Input Data

Slogpe 007000 VR
Discharg: 218.00 ofy

Opticns

Current Roughness Methdved Lotter's Method
Cpen Channel Weighting ved Loiter's Method
Closed Channel Weighting Horton's Meihod

Results

Mannings Coefficiel 0.016
Watar Surface Elev 449162 1t
Elavation Range 30.8010 4,492.00
Flow Area 43,2 2
Welled Perimater g§2.46 ft
Top Width 8243 ft
Actual Depth 082 ft
Critical Elevation 449171 ft
Crltical Slope 0.004476 ft/it
Valocity 505 fi's
Vealocity Head 040 ft
Specific Energy 448202 It
Froude Mumber 1.23
Flow Type Supercritical

Roughness Segmenis

Start End Marinings
Statlion  Station  Goefficient
10+00 11+03 0.016

Natural Channel Points

Statlon  Elevation
Gy {1
1G+00 448200
10+35 4.451.00
10+63  4,480.80
10472  4.491.00
10+88 4 4591 20
11+03  4,492.00

Project Engineer: Pate Etchart
v h&kflowmasterreirac_20041208 jic.fm2 Stantech Cansulting Inc FlowiMastar v8.0 [B14e]
124704 08:48:59 AM @ Haeslad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA (203} 755-1656 FPapge 1 of 1




Plaza Streect 80

Cross Section for Irregular Channel

Project Dascription

Worksheet 3rd_Strest DOSD - P
Flow Element imegular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data .

Mannings Coefficial
Slope

Waler Surface Elewv.
Flevation Range
Discharge

0016
0.007000 f/A
449162 ft
30,80 to 4, 492,00
218.00 ois

4492005

4,491.60 =
4,491.20 \ /,,/
4!490‘80 e ke e e eemme pee e e e e e e e e e PP e e
10+00 10+20 10+40 10+60 10+80 11400 11420
vi10.0[\
H:1
NTS

vt Ah&hlowmastenretrac 20041208 _ifc.im2

12/17§04 08:48:54 Al

@& Haestad Methods, nc.

Stantech Consulting Inc
a7 Brookside Road  Waterbury, CT 05708 USA

Project Engineer: Peta Etchart
FlowMaster v6.0 [6144]

(203) 755-1666 Page 1 of 1




Proposed Plaza Street 80
Worksheet for Irregular Channel

Project Description

Worksheet Proposed 3rd_Street 0080 - Plaza (N
Flow Element Irregular Channel

Methad Manning's Farmula

Solve For Channel Dapth

tnput Data

Slope 007000 fuit

Discharg 400.00 cfs

Options

Current Roughness Metheved Lotter's Method
Open Channel Weighting svad Lotter's Mathod

Clgsed Channel Weighting Horon's Method

Results
Mannings Coeflicie! 0.015
Water Surface Efev 4,480.14 #t

Elevation Range

318,50 t0 4,510.00

Flow Area 457
Wedted Perimetar 3815 it
Top Width 37.68 ft
Actual Dapth 1.64 it
Critical Elevation 449048 #t
Critical Slope 0003381 f/ft
Yeloity 8.76 fi's
Yelocity Head 1.19 ft
Specific Energy 4,491.33 ft
Froude Number 1.40
Flow Type Supercritical
Roughness Segments
Start End Mannings

Station  Station Coefficient

10+00 10+78 0.016

Matural Channel Paints

Station  Elevation

{ft) Ut

10400 4,491.40
10429 4,488.50
10+47  4,488.50
10+51  4,490.50
1G+63  4,400.80
10472 449100
10478 4,481.0Q
10+78  4,510.00

v dh&hflowmastenretrac_20041208_ifc.fr2

12717104 08:48:04 AM @ Haestad Methods, Inc.

Stantech Consulting Inc

Project Engineer: Pete Etchart
FlowMaster v5.0 [614a]

37 Brookside Road  Walerbury, CT 05708 USA (203} 755-1666 Fage 1 of 1




Proposed Plaza Street 80
Cross Section for Irregular Channel

Frojact Description

Woaorkshaeat
Flow Elament
Method

Solve For

Froposed 3rd_Street 0080 - Plaza (N
rregular Channel

Mannlng's Formula

Channel Dapth

Saction Data

Mznnings Coefficiel

Stope

Water Surface Elev

Elevation Range
Discharge

0.016
0.00700G F/Et
4,490.14 #

38.50 10 4,510.00
400.00 cfs

vl sh&Mfiowmasteriretrac_20041208_tfc.fm2
121704 08:48.01 AM

4,510.00 i

-

4,505.00

4,500.00 ~ - - - -

4,490.00 -

4.485.00
10+00 10+30 10+80
vA0.0D
H:A
NTS

Stantech Consulting Ing

@ Haegstad Metheds, Inc. 37 Brookside Read  Watarbory, CT 06708 USA

Project Engineer: Pete Etchart
FlowMaster v6.0 [B14e]

{203} 755-1666 Page 1 of 1
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Sheet no, 1 of 2

COOPER EBO RAILROAD LIVE LOAD ON WALL

TRACKS PARALLEL TO STRUCTURAL SECTION

D
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Sheet no. 2 of 2

Calculation of L, L, SUNCHARGE:

B max. = ) - 80, 000 # ,
8 xbx 5' x 14* x 120pet

H' = live load surcharge

P = EB0 axle load in 1bs. -

8 = axle spacing in feet

Y = unit weight of buckf111 in 1bs./£t3
b

- g, 52

= transverse distribution of axle "load in feet

Ca = active earth pressure coefficient

Ratio side loads when other than E80 Railroad loads are
appropriate.

It 18 necessary to consider the effect of only one track

in computing the LL surcharge. The exceptional case of

tracks closer than 7' can be Eenerally ignored since the
increase in surcharge 18 minor.

Impact loads are not applied to side walls (AREA).

Refer also to Figure H374.2C

Figure H 374.

2D

v Iry




PARSO 5 SUBJECT_E VANS A TR~ Ak AT

Lesign Team for the Rena : %1’ Bese Taer

ReTRAC Frojact By, L. Betious DATE:__&//8/sn
CHECKED BY: DATE:;

APPRAX. 65 TO £ BR 7 Ngsear RRLTVE LOAd

2

—
MY
7UNN /FE*-T

o 21 S4ldcp SCIL FPRePERTIE
E P8t
K Y = Ifopes
\a .

* USE RFisstee SOOI prerqure 4 - /- S'Iu¢ =0.38 .

¢ DECIO™ Wl OF GRET AS STMPLY SUREETEY $LAR 5 AMNTMG Haeraon it e

- DESTGr FULL NETsAT FOR s tdariir Prerrpec € &orTon OF Boe
« DESTO~ BoTToM SULAB  FOk R Phcssuee @ f=/4

1 MTHOUGH pox. TaaLET IS el AWy R oM TRsrfe, 08T Foe. 2 ¢ 1 SLirCipse
T decouT e UnFoRSEN SQUTPMEnT  LOANTUSS

v Zpesm., #or ze Lowe

R« [8 (140X 1g7) - Lot K

R, - |.8(0.58)(1e)li6r3) = |72 K

FARTIAL. PLAM




A_ S SUBJECT:_EVAMNE Ave STOPM DPATMI

Desicn Team for the Reno %9’ Bow Lniter
ReT=A ject '
C Projec av. L. Feitonr DATE: & /8 /b3
‘% CHECKED BY: DATE:

ASSUME AL slan  Fep poalyg Aws TRIVERT

TWVERT TLAR:

o wdt v - -
Mrne = =l @%—#p—-r Go, 2% F T 48T BEBE I

{;_:{o;:f:
§1 5 oee py,
Assure 7 @6 - Ace [ 2o ey d =2 5(08x) 86%
r‘qg "\'z’ . _
: &ﬂjn_}“’:_ - (7(4.-—1

Moz0 /i) NI~ = sosistno>resestan - ok
Lwt‘:‘ rﬁ)@g Euwt T EoTTOM g‘c‘qﬂ .

| SThe kil !
)T
Mw_».;- —Z’g-—— T RIS HPT 7 28R, Ny e
Assume =¢ &g '
A_r -0 2 TM%}*
d~ e {L%E._ = 769 o

q 7 &F
o8, I

M- 0% A B 2)

My SOT B Io D204 # T - 04,
Lsa & T 6 HoRTR e WML

= o0 1

[/tﬁ:-' #‘V ';': /2., VeT Tw bl f

~.

il 1z




Record St.




JUNIL VETULE LESIgR LEAM 10T e I uter — Saltha 'l 'eam | moExNo. | no.
SUBFECT /2‘:7-/9/4‘{_ ' SHEET NG| oF
e Lravedt  Drszvans
mane sy__2 fe DATE GZ 7JO3  cupckeo v DATE
. - P e ey e e e,

...i....,i_u o :

—-T

:
.l
I - -.I .-

i

_"M‘JZ}KLM#” }_53;:22 s.:;gfﬂr"}
bl "'.2 A@m‘




@Jm =§% Joint Venture Desiga Team for the Tutor — Saliba Team ' [ INDEYX, NO. ] NQ.
susm__gim suEETNO__ o4 oF

E m %ﬁ Rews  Lwaey  Dpsan k.
MADE BY 2 ATE, @ ;é E CHECKED BY DATE

i
t

b
¥

T

| |
i

i L
{_ i
= [
]

\

i

;ariA£i==;y‘%75dr?5£_?_=_r - :f‘! :i_r_
@wm\x

mérj?.AUELL h\rqﬁ\?w rr, _— 7,?@* f 5 A A

5

e T e ___
R . <9 é:Yﬂﬂzgsxwmmmﬁm__w_m U O S S VUL O

i

,m.,-.-' e T T e g

lao 2 2LA7T Sae "**"*‘"/? SaN. %z_.;:;‘m_______;:::

— i_&zaum ,mljé-‘? uct - 2;,*/;,:*.”_0_50_4

i |
I

ZTAE T YT 7 S X T S

4
3

H H l : .
-' e

?’br L. {’""r 15_?(25.‘3’ s;afq_“_..-;__fh_._?w\;,_..iﬁ,ﬁ S U S S U S

L : 1 | 3 6/ fﬂczgs A N VR U S L VS DAV W0 0 OO SO AL S S S
P i : : : : '
?'_——-A—ﬁ'"lr""" IL ""0 : ] b e ., e VOOV SV
NI 000 O U SOO AOOF NUCI SO S S SO AL N S S AU A
| - I ! i ; B T ; : : K ; . ! X . :
N NS S O SO S N O N N RO SO S SRS 0 S O
IS N SO L L SNV LU OUOE U S SIS SO DU RS S U S AL S SO A S
HEEERENEEEEEE. e S S

o o e e o




Joint Venture Besign Team for the Tutor — Saliba Team I INDEX No. I No. |

SUBJECT JQL‘ TiAC - SHEET Noq_j_or

&R/ N
E m A Reaw  Zrsmes  Oeazopcs

MADE BY_Z D DATE, d}’/ 5-:/93 CHECKED BY DAYE

o

1 H
ol
[

1

| I T S|
T
1 T
A R N W N N |
1

4

i

r

1

B H . i |
i i i M i
: i I

D R el T S pp——

BT T N S

KASI&} Ade 7’“ rm_;gs Ava fﬁféﬂsffiﬁ.i O

L..__.L._. L e e e m o e ) e et e e e ........_...._.._......-._.._,—.._“...._.......;....._.'__..._,...._'_ b b i

— Baswa 4?__@_" ST

| Lf,v: ot B MEL . il i

i H N N H ! H ° N : . i L H - . - B
A A T i B T A T e et

! i H H : ¢ i : ! : : : ! : - : : i ) . . ’ : ; ) : :
el gt G e Al SR o e st e e
e i = N [ . o ; :

R ; A S S T ' ' e

' ‘ E‘-E = ’f “I{ 'a-""fa’.'l : 7 :E . | I : . Iwm:.%*- - ---I:.. II_'“Ili.I”H“i-h-."ﬁ."‘_"l‘_“_z_-—:l ..'H:” B '
i . . O e e e B = B

.f',! .]= ol ! e RS R N U S S S S S R S

.
N —— ;

Py P Lot T
I; | éql T . 7 o : ; % T O r :..-. — e R ; R
! ! ; . : : : ; = : y : : : ! : : ) .
: Yooy ’ i ‘r—"’/ f. e l_”_, cm..-j‘mi’,’/ fmnw____.. T D A U

: : - : : :
i —
i - T N H ; B : i ¥ h . -— - ——
i : ! i : ! . ' . r : i
i : ! ' : 1
b : r : - ’ s, - e J—
1 i F i i . r ' B
i ! : ! ;
' | i i H
o S R S - 3 S B S [ R S— - [ -
i 4 . .
! i i |




G N8l o Berene P A
lm %E Rewo  Braswer [pazrse

sanewy_ EAB DATE_ fo o CHECKEDBY, DATE

I : H ! 1

E ‘ T
. i S y
4 i i H i 1 ! i H K
S S - R P R AT SO I RS M W W SO S S W
ég?;;;(,ﬂcﬁ = !85& o : P
! i i i ‘- I H B t i Ji
. ; " i il

L ; I : .;
Spops e O
: H ; |

A;W(«r i o
r*’“’“’dﬁzﬁ
; ff .?i .2 M.w 4 : ? B

.'"““1— :ﬁ.—-—:?”‘f mﬁn" *'"—zf“— ‘f S'm / ?

1

!_51’%3.[&) 'Rﬁr 7

R

‘LRMMH-;JL?’C' A
Sk = O R T

L )
- ~m A

L

e : N

—~1 w% Brinfr ;r

i :
.! H
H ! . L i ! ; '
P R ! ' i . i ; ;
i . [oy — e L - . R R S S
[ X H
. : o0 !
1 . . i . H N ! . .
e G Tl PR e— : i y NN} e e T r— - :
[ PR S " - -




M—l g @, SRl maaeee e AL EA L Rl AW LI & MW R AR § k] [ AMBEX N, | NO.
L_l SUBJECT /2? FRAC suesTho__ G or

E@@J Rernto Leave~r _pazomie

MADE BY, Z?"RB DATE, é;/:?fﬂ)j‘ CHECKED BY, DATE,

T
i
5
1

5>

0
| %) -

I’
‘"“H

H
|
i
|
i

| H
7 e
““““ it o I O DT
d i i
i i

B T Lol ke a e Y

I _ 2 : IS N S N N 5 4 : |
DS B0 A PR R )@ S
s et B/ AL !_,;‘___:-_____,-___mm_ﬁim_____Lﬁﬁ" ‘ff
R B 7N P L N S T I N A D :_
H i k H}Q‘I‘ ""‘!‘ ;d 0: b i CF’S T
T s
R S : -
T : Ny 'I : ; - P ;
RE-3 e
——— T T ‘_ o
I SRS SR SO N U . VN SN L S
. TR-N ¢, g{éf?cf 3.37 o
o X n .
| = AR
i _f:)m.;: *}Cﬁ!'S; : — ;
— . | y .’- i I P
ol P ! :
i T o i :
i !W!-—‘b i Py : ;
P : T
! : i 1 o 7




—— e e gewas W e LY N

Joint Venture Desién Team for the Tutor — Saliba Team | INDEX NO. KO,

SUBIECT e rear. SHEET NO. é OF.

am
E:Mﬂﬁ %E | Fene  LBramy QrAIQALE

NN 2 O S T O A A
! ; ! \ I L T I : t I i : S S
| LAAL74 Fows (SO {I};,qp | , P ] P : 7
NN - = Do e O e e
: ! ' i i P i ‘....-.-._
I : ‘ ——h

i : P P ,..i- FE
i : : e L= s ;
Lo faNiBiog L N ’*DL"J}G""?s
H B L7 = T (il L} T t facrenar - i T e ; ;
SN AN RN Lt el L
DR X SRR e = O ey '
Mg e
i R S L | SR W i H i it bt TR,
IR C ; Co0 P Lo
a S F= ' o ! S )

s

Q=0 %Swow S — <~»’=U$f f@ %

P :
- E oo 5 TO ‘:';T(:F_c, '''''' - B
:\........I . ' : I . I . i ; : b s e i e i e s bt S 01 i 4 ._.“ .

A '"3 : _ s _,.__._+__.._.£3__- it b

D=0 s (?éj W

u,gﬁ'v fr&g:::.,:,._*_ _,




B et Tt vy LY.

@Jm Fg Joint Yenture Destgn Team for the Tutor — Sa-hbaTcam INDEX NO. NO.
SUBJECT e TRAC suecrno__ 2 oF

Iil m /{F Pemo Lrasern _ Drarsce
MaEBY__Z KR <! DATE, QZ 28  cHECKEDRY DATE

-

P ' . , /
L T [ 3 f
¢ i A A i N : .
i . ; P - : i |
— . i e
! R 17 AR |y L
T pHeen | Y }J:f;:w: q:rAﬂ 7y

sepee-(©- QY- asA-— eﬁmf@w;

T

?|‘
A.

Mr‘mrﬁﬁujﬂ ][ﬁi-z‘h:& u"’r {E{} (.Eélf_f"?e%ifzﬁlﬁf?f&’# ,;?',3"' fa f C-‘J
H&X.&.’M:udiﬁ tr{:éttiﬂr,uw‘;?é’ﬂ’ !og 1:7%52 1F}¢w"ﬁmw ‘-}?'J'”/-?J'_Eﬁ

TS /;"mtrzgr‘ﬁ‘mr“ T _”‘““ 1 A B R

—— N S U SR R T S __\..._,_,-..._‘I.M..MI.,_..;_._ g b

.g"’ ’?‘8/ S N -

--—J-—' . |

7 S N S S """""@';::?_:ii::;'i__;::;;;_;:.

T
1
i

T T T e e ———— T ] 81 e[

e '_ﬁad_.._alsym SfQ Mﬁz&‘ f@;mz? HMMJEM“ M;ﬁzm__ﬁmazx _

- f@wﬂf 72! 14 Mfm 4?_5;&_ A%[é‘;ﬁu_._ffiﬂjﬂmrﬂ h&.aaeg fmqa
: I EF’? "4 : ‘ 1 I :_- 3 j._u..__._._.._. i ;___ - ,__._,.,*_,._._...,..;__....._h- : JA— ' L L .,:.,.._-... .....,._.....'

i I
!

L F.ww J:s wmw“/m 7{'9 3‘7 190" SfilLu.r.aJ 4?”42&0 o, i L ,__ﬂ
; 52; Amwm_izzz@m;iau_ma&mmn IAJAXMQ_MAL f 3 N S R

Lo :
- e o . — . : e : .
i l Py ! S A ! ! :
N H : . ; H : ! : : i : ; . : X : - !
; . ﬂ A ~ i : . -

i A ."'25 ' ; :

s -

—i— )6_—0"‘ Tmprr”"a ,-wpm—s:ﬁ}f" *z“‘t fmﬁmﬁ-wﬂmg {;"v&ﬁ"m—ﬂfmrf

| Flow, BAT 70 _a__éﬂla&_ﬂdiw mmr-r;zm eae. PARK.. 52&55_.*__;__}_..1---_,'-----_

L

.l._-‘ 5' I ':[ !'

i :,i_ﬁ_.J{ﬂMVEﬂ np ﬁf{"mfﬁ 5;: WIA A S &?cﬁ IR R N VO O
‘5;; Amic M_meg ,Jﬁfi&”&,.... ﬁML w&zsam x‘:’ﬁﬁ _____ f e

-,_-_.“_'..,_u . CH P S
: :

e — ~ -
: ' i i _

; i ! e ST T R SRR NS VL S SO

i




T R e d e AT LA N |

ﬁ m =:g Jaint Venture Desngn Team for the Tutor — Saliba Tcam INDEX NO. NO.
SUBFECT RerrAC SHEETNO.__ 83 oF

m /ﬁr Rewo Bracs D rAIvAsE
mapE BY_ X0 DATE, &é é.? CHECKED BY DATE,

. 'T -y

‘,_E-‘f‘L'

L Wakrd (R z,__‘ f
= RER R ": RN '
wa 171/ e ; - “‘"*"“r"”?"’"‘“‘“‘” T !“"J P " e ;
! U - ASNUS U AU G SO S T A S SO SO DU S LA
: i ‘ - — -
il Pr2l s L 76 Erm: Mﬂ:J#..-SIﬁE Qﬁ_ﬁffm ﬁ.ﬁamﬂ _W_ﬂff-{ '
;;____' { i , 5 'l |' | ! i s

S N R o v

U-Bried Oipecte ﬁcaw HJ.{;" f;p u}' _.ZS&_Z.':,&_; __ﬁd_,ﬂvﬁ.._.:_écmrﬁa .....

_.'-...__ —
T
I L
o !
- h
[

el | Mg Rz

— . ! S N
J2 au? o pe) ?fag IF:e _;g ufc.ﬂ _Ai.,, M{é_‘:\_.u.d.% L!.(As A
ez L?“Wi?*f‘-ﬂ __*§( "wrﬂ‘f tf?m *wnrﬁfé’: 7‘34723 WATM‘WBE‘MAP‘ T

LS S dda,
; ; ot i L TIPSR VR T
N r
i [ I. i | i l ! : i : 4
IR, B L4 e LN L 5 binetsnm o 1 NV P E o . am b
! ; i ¢ 0 H H H : : - i : -

;--—-4:3- 3&4&1@" /Pp 5

; S N

1 : Ii‘"n_" H | ' !

Lo i 1_-.. . :' A ; ,_,,i..,,__L_ . o P - -
: 11”” {If_ou.-‘ r*f{.:!)'ri‘" —f"ﬁ*jr'“‘ C-?*,g"m"‘fti éﬁlt-'dif—}’tv'r ~-JN'
f S : e o S SN S
.’!—*"’ i f::) A ICJ‘J ?"tff |_H¢5W ;(] r" ;‘/,#’.gf.g_J._ ,dy :
£8-3 Mz ow? 5'_35. Eam :z's mm._-s;:m., ,ﬁ._,_zﬂz ixz ,me 5)_ th,.:s Am
BoaRuNEn AUUTUNN S
| gl ;
_/‘,m_.éa:q__&z@pmn Www. Am L@ja M@m fém
i ; T T r { S R s
i N

1,-._‘_ j .

- ﬁw ;?’fﬂwr”"fﬂ—‘Wﬂff#*frﬁf—*ﬂ-ﬁ—-ﬁﬁmr&mm#" wgyez:: =] lp"'“ﬁ rJz:rq {ﬂmvtr‘.s

_ : 'F“""“’ Wﬁ‘ " 75‘ "’f’ C’«AW" M—fm) i’-ﬂmm__az_ ﬁ.,_eng.a- ;ME,

[ES— ; e i A T M e B B e b o e o

,,__I &ayi_f.r Mvﬂm___FQ _____ sza’f.“ <uj _H msu ,ew_ ..45 xam.'




JUILILL YTALLLE LASERI |EAIM [OF € 1Lor =~ Salipa | &am | ENBEX No, | no.
SUBJIECT &T RA c" SHEET NQ. ? OF

%I Kewn Beas Jpaswase
MALE BY z ﬁ DATE 4‘ rﬁ THECKEDEY DATE

AR

&)
g

a Pl I ' i :
i j ; ' ; LN N | 1 i i | ! .
| Ot 2B T ;_! b P P j P
[ T . ' ¥ i o g b { e
N i ; : i ;
SRR AR ] WA
&b T D€ s i' P o R EE
: i ] b f ..' I A R A A ; T : _
" emesnbn t it 'r ! '
| Frow | feok Az iz’aa_# WELS ; Wesy| ) fm ﬂ.rrm F,,.v;q Mm# m;;_rﬂ/
ﬁi_m" *7‘*?’?’-“&‘— AlE L f"tw Zs | Contvels civdre AL, W L= T
s A 12 "y A Uueirels | chasmigers |z A /3"’/E¢ A ﬁi&[,ﬁ.ggﬂfdx)r"_
. ORAInd irn 1A F‘? é ’ng‘ MY 29T S 1) S N T U D A O O I
O O O | :%fi'%?‘;iiiéii,
) 9% : Sz gl M Mﬁi@_& A@Jgrm A TAecuE ] ' N T R A
P l T | I ! b
0 T 0 Y A
Uy ipp-p | 0 T I
L ; - N ; [ N Lo
| I i"‘"“‘ : L 1 ! ¢ : g
i Fbw kEpem koure Hair Bk ATy ne/w.t“ | dagr L4zd A oA
] 3 ! T T T ¥ H

I ¢ '__14 M?B-‘J J ﬁ'f‘?iffb‘ @ f‘féiﬁ_ﬁ. _Aﬁﬁ_. :end .mw .Z.C_L M.ﬁ?’& !:f_{!_{a!r—'_& -

T S Baased yIa | Al _.fzfﬂﬁ_ MBI oA | N ﬂ__m.m,:‘_;g_;:_ﬂ_.
_Ang. (ufImATeL) ﬂrw#gs zp A ?i&_.__iﬁdﬁp,r@_ﬁfﬁéé:h_fq o
i ] - - ;

IR _\;amscw.-:g ,m:,emf.m "’-"’?Mn A;-sz& WAIMJ:& WMﬂ‘

;1;“...._.

! s L B O - L. :

A R S A I S f _;' i i ! i

i : : o : : ' L .
: { :

|| Baira EB-C?

»ﬁ"rzm i
e /4~ Mrm m;.w :Mum&v& Anma:«vr ,ﬁ&’e@#;.ﬁ-ﬂ_ﬁm.a.,ﬁcm-.a

Emel
[ H

; §cow=rm §rmm .sw p,zﬂs m : Fw;mgsﬁ_hu&_@aw_,_ﬂwzpﬁl i

i)
R
&
N
‘R
x
bel
‘1 i
%
E
%

A i S B e
. SEE $H¢D&V )’maamcr.ré A.n/& Afrag,q%;p .5:;% Phosma b o i
[ [ HI ’
lr i ' ‘ i ! ,e ': : i f | ! ; | : : : t i :l i _
T T X S A A H et S B SR "T" g ! . :- T e
M 1 H 1 H i ! ! H i : X B . : : B i : : 1 . H H
r H ! L H i H T H ! : : i B : i . ' . H B - : )
: i ! e H : | H ; [ i T ! i ' T | : i : T T
P . ! i b . ' N Lo : '_H"j““ P
A i1 A T r T i :
e e D : e i HE
| A R T : T : ! T
U R T L Lo S :' i L
N R R [ Do '
RS S S S T S N : S
Foma s - - + > i = e e e £
N C R I
——t e A R : et
| ! Lo NEEn ' !
! ] : : ’ : : | H B - : ’ :
! i Pl AR ; Lo
et . i F i i [ H E : f - ;
i ; . I : L AT N
A R ! P T
i} i ‘ : : I : ‘-' | I____ I:L_\____J i : -
H P O R S T b : ;
H P i i : | i o o A .
B H . > H i H .
! 4 : . ' 1 : i
T T T P S S SNPNR S - —— e LA IP




/_-\'

I
4
i

i
P:A17500-Shooliy\Drainaget DWEYReT SHOO-S D%




L T A DM QUPINSEC] JNJUBLS

wis'aBeueIp” UG DUANPRILLOISWFUY
sguerg uesubug oaioay

Derley Sl
NI 8-9 ¥
Y v
88 | Nl 2-84 ) - 1IN0 1-9Y
Nl €-9Y ] . )
t-9y 100 €-9X Zz-94 -9 4
[
v ]
1n0 z-a¥ . NEl-ad

aseg olUeUang

i i
1 .




I 4o 3 ebed 9991-55L (S0Z) WM 8090 LD "ANGiBlep,  PEOY SPISHOQUE /€ DU| 'SPOLUISI PRISAEH & WY 250780 £0/30/00
{81€] oEA QwoLuoIs Juj Bujyinsucy) Fajelg wis abeu|elp yiuelq ouspesRIoISRLY 1y id
sa1uelg ussubus yoeftd Dvdlad el

GLBL JOS'SIP'Y |ST 2B HEL LIV P | LLT68F|SE LI EBLVED'D [0Q'PLVY  [0D'OBY'#[62'01 [6S5'6L MW BL|00'SPE[LNO -8 | Nig-8x[e-gy
0T  [ECE9F'Y |LOGRY'F| €960 Y |LL88F P10 FELLLOD (DO'SRY'Y | 05'9BF'y|S5°2 QLE Hau Z| |00'S NI E€-89d| NIg-gd|8-ay
0S7ZL G298+t [ZZ'08Y'F| 92 L0F' v |SO° LGP 16E 0000F0'0 |0O'SBY'Y |GOEBY'Y|ZE2'0L (E6'ZL  Uou SI 000l IO E-ad | NI z-ed lz-ay
0S°0L | 00718+ |00 LGP B ERESF ¥ |£87 €61 0D'QL 98ZYLED |00Gir'Y COOSP'P|0S'EL [L6°6L MOWZL|00SE [LNO QY| NI L-Gd | -9y

(510} () )
Map {1 () 0] () ) (g} | voueas3 [uogeseig| {spy)
WasASING spels) U] apeIf) NG speIoNU; speigy|ssopean| edog HaALy poay| |Amopa; (51 8218 (M} BpaoN BpON

|E10L, jMnedpAH pyneipiy| AbBusug Hk_ﬁ.__mcw P enoRIpIansuc Jreansumotueansdrlabeiesy upede pluonmeclubustluesnsumod weangdm 12gen

1 FerP=i

Hoday apoNfadid psuiquios

. . oseg "¢;. 3 . s |



Profile
Scenario: Base

4,494.00
, | Label:RB-1 IN
! ! Rim:4,493.00 ft
; /,--3ump;4.490.00n
e // h.492.00
bamt 49 0.00
.!
-~ 4 ,488.00
Label: R
Up Invgrt i4.486.00 Elevation (f)
Dninvgrt
Length|:
S Size: 1R
$:0.314
i
- 4 484.00
| .
:4,482.00
' 4,480,00
1 4.478.00
6400 C+10 0+20 0435
Station {ft}
Ti_ﬂ BRGTRAC . , .. Project Engineer. Stan
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Park St.




Park & 4th St E.

Worksheet for Irregular Channel

Project Description

Workshael Park & 4th E.
Flow Element [rreguiar Chani
Method Manning's Fonr
Solve For Channel Depth
Input Data

Slope Q05000 ftft
Discharg 196.00 cfs

Optichs

Curreni Roughness Methe wed Lotter's Methed
Open Channal Waighting 1ved Lotter's Method

Closed Channel Weightin

Harton's Method

Resulis

Mannings Coefficiel
Water Surface Elav.

0.016
4,491.96 ft

Elevation Ranga  31.00 to 4,491.80

Flow Araa
Wetted Perimeter
Top Widlh
Actual Depth
Critical Elavation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

43.9 1#
7844 fi
.00 fi
0.96 ft
4,491.67 fi
0.004571 ftft
4.48 fi's
0.31 ft
4,492.26 fi
1.04
Supercrilical

Calculation Messages;

Waler glevation exceeds lawest end slatian by 0,45543583 .

Roughness Segments

Siart End

Mannings

Station Station Coefficient

10+00 10+77

0.016

Natural Channel Points

Station  Elevation

{f) {fty

10+00 4 .491.80
T0+05 4.491.70
10405 4.481.20
10420 448140
10433 4,481.80
10+54  4,481.10
10+50 4,491.00
J10+50 4,491.50
10477 449150

vil.Jh&hflgwmastertretrag 20041208 _ifeim2

12417/04 08:40:01 AM

@ Hasestad Matirads. Inc.

Stantech Consulting Ine

a7 Brookside Road  Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: Pete Etchart
FlowMastar vB.0 [614e]
Page 1 of 1




Park & 4th StE.

Cross Section for Irregular Channel

Profact Dascription

Worksheet Park & 4th E.
Flow Element Irregular Chani
Method Manning's For
Solve For Channel! Depth
Section Data
Mannings Goefficie 0.018
Slope 0.00500C ®/A
Walter Surface Elev. 4.491.96 ft
Elevation Range  21.00 to 4 491 80
Discharge 196.00 cfs

4,491.80%

4.491.340

4,491.00 -

10+00

10+10 10420

vl \h&h\fflowmastenretrac_z0041208_ifc.fm2

12/17/04 09:40:00 AM

10+30 10+40 10+50

Stantech Consulting Ing

10+60 10+70 10480

V:1D.0B
H:1

Project Engineer:

NTS

Peate Etchart

FlowhMaster vB.0 [614e]

@ Haestad Methods, Inc. 37 Brooksids Road  Walarbury, CT 06708 USA (203} 755-1666

Page 1 of 1




Park & 4th St S.

Worksheet for Irregular Channel

Praject Description

Warksheet Park & 4th 5,
Flow Element Irregular Cham
Method Manning's For
Solve For Channel Depth
Input Data

Slope 001G00 it
Discharge 75.00 cfs

Options

Current Roughnegs Metheved Latter's Melhod
QOpen Channel Weighting wed Lotter's Method

Closed Channel Weightin:

Heorton's Method

Results

Mannings Coefficien
Water Surface Elev.

0.016
449186 ft

Efevation Range  31.10 t0 4,481.60

Fiow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slops
Velocity

Velocity Head
Specific Energy
Frouvde Number
Flow Type

451
105.95
105,00

0.BE

4,491.78
0005956 ft/f
1.66 fi's
0.04 ft
4,492.00 ft
0.45
Subecritical

a2

Caicuiation Messagas:

Water elevation excesds lowest end station by 0.46160005 ft.

Roughness Segments

Start End

Mannings

Station Station Cosfficient

10+ 11+Q5

0.018

Natural Channel Points

Station  Elevation

() {ft)

10400 4,491.60
10434 4,491.60
10+51  4,481.10
10+52  4,49160
11405  4.491.50

viL. Ah&mflowmasterretrac 20041208 _ife.fm2

12/17/04 08:40:20 AN

& Haestad Methods, Inc.

Stantach Consulting Ine

37 Brookside Road  Waterbury, CT 06708 USA

(203) 755-1666

Froject Engineer: Pete Elchart
FlowMaster v6.0 [614e)
Page t of 1




Cross Section for irregular Channel

/:-— Project Description

Worksheet Park & 4th S,

Fiow Element irregular Cham
Method Manning's Forr
Solve For Channel Depth
Section Data

Mannings Coefficial Q.Me
Stope 0.001000 fu/it
Walar Surface Elav. 4,491 .96 ft

Elevation Range

311,10 to 4,491,860

Park & 4th St S,

Discharge 75.0¢ cfs
4,491 .60 e e .. sy
449110 T~
10+00 10+20 10+40 10480 10+ 80 11+00 11+20
V:10.DB
) H:1
NTS

vi_h&hlowmasteriratrac_20041208_ife.fm2

12/17104 09:40:24 AM

& Haestad Methods, Inc.

Stantech Consulting Inc

37 Braoksida Road  Watarbury, CT 06708 LSA

Project Engineer: Pete Etchart
FlowMaster vB.0 [614e}

(203) 755-1666 Page 1 of 1
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Parsons
Design Team for the Reno ReTRAC Project

TO:  Ted Roworth . 10C 0168-03

FROM: Trina Magoon Date: 4/8/03

SUBJECT: Outfall Structure at Truckee River Addendum 1

The following memo is to identify the design parameters and assumptions for the proposed Truckee River
outfall structure located just downstream of the Wells Avenue overpass.

The proposed outfall structure will consist of 2 12'x4’ Reinforced Concrete Box (RCB) storm drain system
that outlets to a combination structure of two 42-inch Reinforced Concrete Pipes (RCP's) protruding
through an overflow weir. The downstream side of the RCP's will have 42-inch Tidefiex Series TF-1
Check Valves attached to prevent backflow and fish migration into the storm drain system.

It was determined that the worst cese scenario for fish migration inte the storm drain would be when the
Truckee River was experiencing low flows and the storm drain was expenenclng a high flow event. This
assumption was used for the design of the Tideflex and overflow weir elevation. The overflow weir
elevation was set just above the Truckee River normal water surface elevation of 4470 {ordinary high
water mark).

Each 42-inch outlet will convey approximately 83 cubic feet per second (cfs) at the elevation of the top of
the weir (elevation 4470.2), The 23.5-foot long weir was designed to convey the remainder of the flow up
1o the capacity of the upsiream storm drain system. The maximum capacity of the upstream storm drain

system js 625cfs,

The RCP portion of the structure controls the outlet velocity of the two 42-inch structures. The outiet
velocity is 10,1 feet per second (fps). This value was used to design the energy dissipation structure
downstream of the outlet structure and to limit the flow velocities from the outlet to the Truckes River.

The propesed energy dissipation basin Jayout is shown on the attached Evans Ave. Storm Drain Wells
Ave. Outlet Warks Site Plan and Section. The layout shows the size and configuration of the basin, the
chute blocks, the 42-inch RCP/Tideflex structures and the overfiow weir. The chute blocks will be 2-feet
wide by 1-foot deep by 0.5-feet tall. The rows will be spaced at 3-foot intervals with 1.3-feet between
blocks within a row. The chute biocks will reduce the velocity of the outfall structure to 4.3fps at the
confluence with Truckee River. All backup data and caiculations have been attached.

Altachments
Stantec File: 80100603

MAPTG IDC\PTG 0GP TS 106 - 2003100 0168-03.doc

Memdber of The Granite Team ¢ 284 Keystone Avenue * Reno, NV 69503
FP.O. Box 3535 ¢ Reno, NV B95(5
(775} 348-5140 (O} ReTRAC Office (775) 348-5160 {F)
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| HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

CLASSIFICATION AND GRADATION OF LOOSE RIPRAP

% SMALLER THAN

i
!

-

RIPRAP CLASS GIVEN SIZE BY RIPRAP GRADATION d,,>
DESIGNATION WEIGHT (Inches) (Inches)

Class 150 100 10
aniE 35-50 6

0-15 2 G
Class 300 100 20
- 35-50 12

0-135 4" 12
(Class 400 100 ' 26
35-50 16

0-15 6 16
Class 550 100 37
35-350 22

g-15 . 8 22
Class 700 100 45
35-50 2R

~ 0-15 10 28
Class 960 100 57
35-50 as

Q-15 14 . 35

*de, = mean stone size

** Bury Class 150 riprap with native top soil and re-vegetate to prowet from vandalism

REFERENCE:
Draft, State of Nevada, Department of Trapsponation

"“RSION! Dacember 2, 19886

|
|
.

1259¢

|
=t —— Standard Specifications for Road and Bridge Construction,
WHC ;?—_-.\IG|NE':r\ING. INC !

TABLE
804 |




The relationships preseated in equatiom 5 ¢an be used-to estimate the probable
mazimum depth of scour due to natural scour and fill phenomenon in straight
channels, and in channels having mild bends. Eguation 5 is based on data presented
by Blodgerr (15). In application, the depth of scour, d,, determined from equation S
should be measured from the lowest elevation in the cross section. It is assumed that
the low point in the cross section may eventually move adjacent to the riprap (ever if
this is not the case in the current survey). )

d,= 12 ft for Dy < 0.005 Tt

(3
d, = 6.5 Dyg 0L for Dy, > 0,005 ft
. 50 50

where . . .
d, = estimated probable maximum depth of scour, and
. Dgg = median diameier of bed material.

The depth of scour predicted by equation 5 must be added to the magnitude of
predictzd degradation and jocal scour {if any) to arrive at the total required toe depth.

Do = 0.08°
d= 6.4
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/ CULVERT OUTLET ¥p =
. A

FIGURE VII-A~2. DEFINITIVE SKETCHE FOR THE MOMENTUM EQUATICN

The CSU test indicate several design limitations, The

height, h, of the roughness elements must be between 0,31

and 0.81-of the approach flow average dépth (ya): and; the
relative spacing, L/h,-between rows of elements, must be ,
either 6 or 12, The latter is not a severe restriction since
relative spacing is normally a fixed parameter in a design '
procedure and other tests (VII-A-2) have shown that the best

‘range for energy dissipation is from 6 to 12.

Although the tests were made with abrupt expansions, the .
configurations' recommended for use are the combination
flared-abrupt ‘expansion basins shown in figure VII-A-5.
These basins contain the same number of roughness elements
as the abrupt expansion basin.

The flare divergence, u,, is a function of the longitudinal
spacing between rows of elements, L, and the culvert barrel
wideh, Wot '

ve = 4/7 + (10/7)L/W,

The values of the basin drag, Cp,; for each basin configuration
are given in figure VII-A-5. The Cp values listed are for
expansion ratios (Wg/Wg) from 4 toﬂg,l They are also valid
for lower ratios (2 to 4} if the same number of roughness
elements, N, are placed in the basin. This requires
additional rows of elements for basins with expansion ratios
less than 4. The arrangements of the elements for all basins
is symmetrical about the basin centerline. All basins are
flared to the width Wp of the corresponding abrupt expansion
basin. :

The basic design equation is:

PVoQ+CRY (yo‘/z)wo=EBAFuva3/_%+Evg%+@*/2v3')’wa . VII-A-1
: | VIT-A-3 '




Series TF-1
Tideflex” Check Valve

1
Red Valve Company, Inc,

> ideal for manhole installations
> Lightweight, all-elastomer design
»- Seals around entrapped solids

» Cost-effective, maintenance-free design

Materials of Construction

W Eiastomers available in Pure Gum
Rubber, Neoprene, Hypalon®,
Chlorobutyl, Buna-N, EPDM, and Viton®

We are pleased to announce the introduction of the
révolutionary TF-1 Check Valve, It functions and operates
under the same simple principle of operation as the oripinal
TF-2 Tideflex®.

This design is ideal for existing manhole instaliations where
the invert of the pipe is close to the floor of the vault. There
are many check valves in interceptors, manholes, and vaults,
These vaults are designed so that there would be a maximum
gravity head; thus, the invert pipe is as close to the base as
possible. The TF-1 aflows installations in such applications,

The Red Valve Series TF-1 Tideflex® Check Valve is
designed for applications in manhales, where the battom

of the manhole is close to the invert of the pipe. The TF-]
configuration allows the valve to he properly installed
without manhole modification, ensuring positive backflow
prevention and a lifetime of maintenance-free performance,

Dimensions Serfes TF-1 Tideflex® Check Valve

The TF-1 stip-on connection is hased on the 0.0. of the mating Pipe. For in-hetween sizes, consult factory,

Tidefiex® TF-1 TF-1 Flanged

Fipe Cuit Slip- ANE| Maximum Maxtmum

0.0, On Length - Flange Length Height

—te—]_ A Size L H

- ,! 6" 2" 6" 14" 12*
g 1 8" 2" 8" 17-1/4" 15-1/4”
-4 10” ar 10" 21-12" 18-34"
Tiideflex® 77 7 12 4" 12" 26" 22"
16" 5 16" 32" 29"

20" & 20" 40” 36"

=l 24" 8" 24" 46" 43"
[z 30" 9" 30* 55-114* 54-3/4

'I’ g i g 10° 36" 85" 68"

- - 42 107 | 42" 59-1/2" 70-1/2

. 48" 10" 48" LT 01"

M Forged Sty 711 60 13" 60" BO-3/4" 95"

1
E

S

Req Valve Company, Inc. + 700 N. Bel! Avenue, Carnegie, PA 15106 = 412.279-0044 Fax 412 275-7878 -

www.radvalve.com {547-95)
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&e For: Headwater Elevation

Culvert Calculator Report
Qutlet Structure 42" RCP

Cubvert Summary

AHlowable HW Elevalion 447020 f Headwater Deptty Height 145
Computed Headwaler Elavation 447027 H Discharge B0.00 cfs
Inlet Control HW Eley 4,470.27 #t Tallwater Elevation 446519 |
Qutlet Contral HW Elav 4,470.18 ft Contrel Type Inlet Contral
Grades
Upstream inver! 4,4685.18 fi Downstream Invert 4,465.14 ft
Lenglh 500 # Ceanstrucied Slope 0.010000 ft/ft
Hydraulic Profile
Profila 52 Depih, Downstraam 269 H
Slape Type Stasp Nemal Depth 249
Flow Regime Supercritical Critical Bepth 279 ft
Velocity Downstream ~——We=  10.08 ft/s Critical Slope 0.007705 ik
Section
Section Shape Circular 'Mannings Coefficlent - 0.014
Section Material, Concrate Span 3.50 &
Saction Size 42 ineh Rise 350 f
Mumber Sections 1
‘ ,,:.ﬂal Gontrol Properties
A Coatrol HW Elev 447018 ft Upstreant Velocity Head 147 ft
Ke 0.50 Entrance Ioss 0.73 ft
Intet Control Properties
Inlet Cantral HW Elev 4,470.27 ft Flow Cantrol Submergad
inlat Type Squara edge w/headwall Area Full 06 =
K 0.00980 HDE & Chart 1
M 2.00000 HOS 5 Scale 1
C 0.03980 Equation Farm 1
Y 0.67000
PimisciBQq 00B0F hEhiculvert masteroutietdZ.cvim Stantech Consulting Ine,
0331403 05:02:07 PM © Haestad Methods, tnc. 37 Brookside Road Waterbury, CT 0B708 USA (2023} ¥55-1666

CulveriMaster v1.0
Paga {1 af 1
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PARSONS

Design Team for the Reno ReTRAC Project
TO:  Avrum Loewenstein, P.E. 10C 0643-03

FROM: Zach Brandner ~ Date: 10/22/03

SUBJECT: Revised trench wall efevations for the 100-_ygar storm event

L -
Enclosed are the revised trench wall elevations as dictated by the 100-year storm water surface
elevations. Elevation adjustments were due to design progress of the trench wall limits, design
progress of Evans Storm Drain (Lake to Wells), additional Truckee River flood information and
revisions of Sierra Street and Virginia Street trench crossings.

Cc: Stephen Hu, P.E.

miipig iociptg ioc\ptg ioc - 2003Yec 0643-03 doc

File: DA 400.01

Member of The Granits Team ¢+ 264 Keyslone Avenue ¢ Reno, NV 89503
- P.O. Box 3535 + Reno, NV 889505
(775) 348-5140 (O} | ReTRAC Office (775) 348-5160 (F)




Stantec Consulting Ltd.

NORTH TRENCH WALL ELEVATIONS

. g . 100YR WSEL
Description Approx. E‘;tat[on 100YR WSEL w! freeboard
Start of Wall

Just W. of Keystone 2568+00 4525 4526
Xs 2500 2577+50 4518.59 4515.59
x5 2400 CL Washington 2578+00 4518.59 4519,59
xs 2300 2584+50 4514.68 . 451568
x5 2200 CL Ralston 2585+75 4514.68 451568
xs 2100 2586+00 4513.54 4514.54
xs 2000 2588+00 4511.89 4512.89
%8 1900 2590+00 4510.84 4511.84
x5 1800 2502+00 4508.93 4508.93
xs 1700 2593+00 4508.93 450993
xs 1600 CL Arlington 2593+50 4508.93 4509.93
x5 1550 26593+75 4508.16 4509.18
xs 1500 2594+75 4506.87 4507 .87
x5 1400 2596+50 4506.27 4307.27
xs 1300 CL West 2597420 4506.16 4507.16
x5 12560 2597+7Q 4505.11 4506.11
x5 1200 2598+00 45056.11 4506.11
x5 1100 2600+00 4504 .21 4505.21
x35 1050 2600+50 4503.69 4504.59
x5 1000 CL Sierra 2601+00 4503.59 4504 .59
xs 800 2601+50 4502 .61 4503.61
Xs BOO 2602+50 4501 .55 4502.65
xs 700 2603+50 4501.55 4502.55
xs 600 2604+50 4500.81 4501.81
xs 500 CL Virginia 2604+75 4500.81 4501.81
x5 425 2608+10 4496.75 4497.76
%5 400 CL Center 2608+50 4496.76 4497 .76
xs 300 2609+00 4486.37 4497.37
x5 250 26812+00 4493.92 4454.92
x& 200 CL Lake 2612+50 4493.92 4494.92
xs 150 2612+75 4493.86 4494 86
xs 100 2613+50 4493.86 4494 36
xs 90 2614+75 4493.86 4494 .88
xs 80 2615+50 4490.14 4491.14
Record inlet 2620+00 4490,00 4491.00

Wall Heights_20041215.xlIs

12/17/2004

Sheetd




North Trench Wall Elevations
Reno Branch Corridor

North Mainline Station

2624+38.74
2624+42
2625+00
2626+02
2627+00
2628+00
2829+00
2630400
2631+00

2635+
2635447
2639400
2640-+00

Min. North Trench Wall Elevations
(Bottom of Barrier) in Feet

4486,1
4482
4482

4482.3




SOUTH TRENCH WALL ELEVATIONS

Approx, NML Station

2542+80
2555+00
2560+00
2568,5+00
2575+00
2590+00
2599+00
2605+00
2608+00
2612+00
2620+00
2624+00
| 2633+00
2637+00
2645+00

W.S. w/ freeboard

4528
4523
4522 5
4522
4508
4507.5
4505
4503
4497
4496
4487
4481
4480
4479
4473.5




