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TABLE C1

PROPOSED STORM INLET DATA AND CAPACITY
El Pueblo Road Drainage Analysis

AHYMO Description of PROPOSED - Inlet Number of | Street | Street | Dis- Street AHYMO | 100-yr. Peak| Gutter | Gutter | Road "n" Local | Local | Grate | Grate Grate Curb Effi- Inlet Total Peak | AHYM
Analysis PROPOSED Type - All grate bar Inlets Top Bot. | tance | Slopeat | _97 Hydro- | Discharge | Width | Cross | Cross Depres | Depres | Width | Length | Clogging | Opening | ciency | Capacity | Capacity | Discharge = | Analys
Point Street or Location| openings are : (Grate Elev. | Elev. inlet graph (BEFORE Slope | Slope sion sion Factor Length (Flow | perinlet | perlinlet | Total Capacity| Point M
Number of Inlets Types=P 1-7/8" W x Number DIVIDE Depth | Width Master (Flow Type all inlets at
4 "L) EXCEPT for 42" (BEFORE | HYD)and Result) | Master Analysis Point
W x 48" L grates which DIVIDE assumption Result)
have bar openings 5- HYD) of Q per inlet
1/2" W x 3-3/4"L bar
opening
W is perpendicular to (ft) (ft) (ft) (fuft) (cfs) (ft) (f/ft) (ft/ft) (in.) (ft) (ft) (ft) (%) (ft) (%) (cfs) (cfs) (cfs)
flow, L is with flow
direction .
(a) (a) (a) (b) (a) (b) (o) (o (c) (d) (d) (e) (e) (a)
PROPOSED IMPROVEMENT P1
1 inlet on El
" " " 27cfson 1
AP 192 | PuebloRd.at | 60"Lx16"W x6"H 1 5074 | 5072 | 102 | 0.01961 192 |sideofroad,| 133 | 002 | 002 | 0013 | 275 | 133 | 133 | 5 15 5 28 7.46 7.46
east side of N. Curb Inlet .
. 27 at 1st inlet
Div. Chan.
Lc%_vm m_“_ m% 60" L x 16" W x 6" H 19.54 cfs
AP 1.92 . ; 1 5074 | 5072 102 0.01961 1.92 bypass flow | 1.33 0.02 0.02 | 0.013 | 275 1.33 1.33 5 15 5 36 6.05 6.05
east side of N. Curb Inlet .
. from 1st inlet
Div. Chan. .
1 inlet on El 13.49 cfs
AP 192 | PuebloRd.at | 60"Lx16"W x6"H 1 5074 | 5072 | 102 | 0.01961 192 | Pypassflow | a3 | 502 | 002 | 0013 | 275 | 133 | 133 5 15 5 36 4.74 474
east side of N. Curb Inlet from 2nd
Div. Chan. inlet
Failed attempt - even with 3 inlets would still have 8.75 cfs bypas flow - Therefore - to divert all water from road, assume 1 curb cut and depressed ditch inlet on N. side of El Pueblo Rd. and 1 40 ft. curb cut on south side to open ditch TOTAL 18.25 1.92
1 median inlet
between EI " " . 27 cfs to
AP 192 Pueblo Rd.n. side 42" X4&'L Median 1 1.92 depresssed | 35 | 0.02 | 002 0015 001 | 35 35 4 15 85 27 27
) Inlet R
and PDN traffic median inlet
barrier wall
Conclustion - Divert all water from road, assume 1- 40 ft. curb cut and depressed ditch inlet on N. side of El Pueblo Rd. and 1 - 40 ft. curb cut on south side to open ditch TOTAL 27 1.92
PROPOSED IMPROVEMENT P5
E. bound PDN 1 " " .
AP16.92 | Inletjusteastof 42"V X ﬁw_m_m Median 1 5076 | 5074 @ 170 | 0.01176 16.92 | 8,81inlet | 35 | 002 002 0015 001 35 | 35 4 /I p— 68 5 5
N. Div. Chan.)
¢ =clustion - Build 1 median type inlet 20 ft. upstream of existing median inlet, join new basin to existing basin with a 24-inch cmp TOTAL 5 16.92
1 Z:\Projects\2003 Projects\103115C El Pueblo Drainage\hydrology\proposed storm inlets summary1.xls
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TABLE C1
PROPOSED STORM INLET DATA AND CAPACITY
El Pueblo Road Drainage Analysis

AHYMO Description of PROPOSED - Inlet Number of | Street | Street | Dis- Street AHYMO | 100-yr. Peak Gutter | Gutter | Road "n" Local | Local | Grate @ Grate Grate Curb Effi- Inlet Total Peak AHYM
Analysis PROPOSED Type - All grate bar Inlets Top Bot. | tance @ Slopeat _97 Hydro- | Discharge | Width | Cross @ Cross Depres Depres  Width | Length | Clogging = Opening = ciency | Capacity | Capacity | Discharge = | Analys
Point Street or Location openings are : (Grate Elev. | Elev. inlet graph (BEFORE Slope = Slope sion sion Factor Length (Flow | perinlet | perinlet |Total Capacity| Point M
Number of Inlets Types=P 1-7/8"W x Number DIVIDE Depth = Width Master (Flow Type all inlets at
4"L) EXCEPT for 42" (BEFORE HYD) and Result) | Master Analysis Point
W x 48" L grates which DIVIDE assumption Result)
have bar openings 5- HYD) of Q per inlet
1/2" W x 3-3/4"L bar
opening
W is perpendicular to (ft) _ (ft) (fty | (fuft) _ (cfs) (ft) (ft/ft) ottty | (in.) (ft) _ (ft) (ft) (%) (ft) _ (%) (cfs) (cfs) (cfs)
flow, L is with flow
direction | | . _ |
(a) (@) (a) (b) (a) (b) (¢c) (¢c) (c) (d) (d) (e) (e) (a)
PROPOSED IMPROVEMENT P6
N. PDN frontage
rd. 1 Inlet just
AP249p ©astofrailroad —60"Lx16"W x6"H 1 5084 5082 100 = 002000 2492  SO1INIet={ 40 002 002 | 0013 275 133 133 5 15 5 38 3.33 3.33
track crossing, Curb Inlet 8/inlet
add near existing
inlet
N. PDN frontage
rd. 1 Inlet just
AP2492 Sastofrailroad  60"L x16"W x6"H 1 5084 5082 | 100 | 002000 = 2492  467t02nd 1 43 502 002 | 0013 275 133 133 5 15 5 38 23 23
track crossing, Curb inlet inlet
add near existing
inlet
Conclusion - Build 2 curb inlets just upstream of existing inlet and join these basins together and then to existing basin. Assume 2.37 cfs of bypass flow is acceptable (0.21 ft depth). Also, relocate or abandoned existing 24-inch CMP TOTAL 5.63 24.9:
from its outfall to private property, and join existing median type inlet basin (just east of rail road tracks to existing manhole where 33"S x 49"R cuvlert begins on the N. side of the N. PDN frontage road. ’ -S4
PROPOSED IMPROVEMENT P7
N. PDN frontage
AP 23,90 JBREAE T R 1 5078 | 5077 = 80 | 0.01250 2399 |14to1stinlet 1.33 = 002 002 0013 275 133  1.33 5 15 5 36 5.17 517
east of driveway Curb Inlet
at curb of turn bay
N. PDN frontage
AP23gg ~'d-1Inletjust ' 60"L x16" W x6"H 1 5078 5077 80 | 0.01250  23.99 83to2nd | 433 | 902 002 0013 275 133 133 5 15 5 36 3.78 3.78
east of driveway Curb Inlet inlet
at curb of turn bay
1/28/2007 2 Z:\Projects\2003 Projects\103115C El Pueblo Drainage\hydrology\proposed storm inlets summary1.xis



TABLE C1
ROPOSED STORM INLET DATA AND CAPACITY
El Pueblo Road Drainage Analysis

AFYMO | Description of | PROPOSED -niet | Number of  Sg,o-0 | Effi- -1 Inlet 7 Total Poak | AFTY IO |
Analysis | PROPOSED | Type - All grate bar Inlets p)pening | ciency | Capacity Capacity | Discharge = | Analysis
] . . Length | (Flow | perinlet | per Inlet |Total Capacity Point INO-
Point Street or Location| openings are : (Grate El Master - ] city| Poin
Number of Inlets Types=P 1-7/8"W x Result _,m_mMMq Type all inlets at
4 "L) EXCEPT for 42" Result Analysis Point
W x 48" L grates which esult)
have bar openings 5-
1/2" W x 3-3/4"L bar
opening
0, :
W is perpendicular to ( () (%) (cfs) (cfs) (cfs)
flow, L is with flow
direction ( |
{ e
(a) (a) (2) (b) (@(b) | ) (©) @2
N. PDN frontage
AP 23.99 rd. 1 _:_m:cmﬂ 60" L x 16" W x6"H 1 5 5 36 3.78 3.78
east of driveway Curb Inlet
at curb of turn bay
t .
Conclusion - Build 3 curb inlets just upstream of existing private dri age road. Assume 2.49 cfs TOTAL 12.73
PROPOSED IMPROVEMENT P8 23.99
e )
N. PDN frontage
rd.1 Inlet just east
AP 22.92 of a:<m<.<m< ﬁ.o 24" W x 40" L Median 1 Ec 1.37 1.37
pump station (just Inlet
east of N. Div.
Chan.)
Conclusion - Build 1 median inlet upstream of existing concrete dri’ N.side of N. PDN frontage TOTAL 1.37 2.9==2
PROPOSED IMPROVEMENT P9
W. bound PDN 1- ” N . L
AP 18.92 | Inlet just east of 42"Wx N_ﬂw_m_m Megian 1 % 2.95 2.95
N. Div. Chan.)
e
Conclustion - Build 1 median type inlet 20 ft. upstream of existing n TOTAL 2.95 ._m.@nm,-.tl
(a) See Figure 1 for Drainage Basin Map and Figure 2 for Analysis Poin
(b) Allinlet locations, types and dimensions assumed for this conceptu:
(c ) Elevation and length data to compute slope approaching inlet deter
(d) See AHYMO_97 model summary table for peak discharge results.
" Computed with the Flow Master Program - see Appendix for output'
I-Il-llll..l-

1/28/2007

Drainage\hydrology\proposed storm inlets summary1.xls




Proposed Improvement P1



),

Smith Engineering Company

TABLE 6
PROPOSED IMPROVEMENT P1
84" RCP at the North Diversion Channel
Conceptual Level Cost Estimate
El Pueblo Road Drainage Analysis
No. ltem Unit | Quantity |Unit Cost| Cost
($/unit) $)
1 Construction Staking LS 1.0 2,000 2,000
2 NPDES LS 1.0 2,000 2,000
3 Reseeding LS -1.0 2,000 2,000
4 Grading < 2' SY | 410.0 8 3,280
5 | a |Section "A" Structural Reinforced Concrete Headwall, CcY 82.0 600| 49,200
Retaining walls and conc. Rundown from EI Puebo Rd.
6 a |Section "B" Concrete Channel Lining 8" thick with SF 0.0 15 0
reinforcement (this item was removed and replaced with only
base course)
7 Base course as overflow-weir SY 248.0 10 2,480
8 Structural Concrete Water Quality Weir CYy 12.0 600 7,200
9 84" RCP Class [V (furnish & place in open trench, cip) LF 58.0 475| 27,550
10 Trenching backfill & compaction, over 60" sewer pipe, over 8' | LF 58.0 150 8,700
to 12' in depth, pipe not incl., compl.
11 Sawcut, Remove-& Dispose Concrete Channel CcY 4.0 100 400
12 Remove & Dispose:Concrete Headwall & RxR Ties LS 1.0 2,000 2,000
13 Remove & Dispose 30" CMP includes trenching LF 58.0 40 2,320
14 | b |Cold milling asphalt cement pavement overlay, 2.5' thickness( | SY | 1,413.0 5 7,065
includes disposal of millings comp.) From N. Div. Channel to
railroad tracks)
15 | b |Type Double A catch basin, cip. EA 4.0 5,000 20,000
16 | b |18" RCP Class IV (furnish & place in open trench, cip) LF 60.0 36 2,160
17 | b [Trenching backfill & compaction for 18" RCP, 18-36' sewer LF 60.0 25 1,500
pipe up to 8 ft. depth, pipe not incl., compl.
18 | b |24" RCP Class IV (furnish & place in open trench, o_E LF 50.0 40 2,000
19 | b |Trenching backfill & compaction for 24" RCP, 18-36' sewer LF 50.0 25 1,250
pipe up to 8 ft. depth, pipe not incl., compl. . ;
20 | b [Traffic Control (includes, signs, flagman, maintenance, etc.) LS \_..o 3,000 3,000
21 | b |Misc. items (striping, concrete cutting and disposal (for new LS 1.0 3,000 3,000
inlets, etc.)
Sub-Total 149,105
22 _,\_o_u___Nm:o:\UmBoc___Nm:o: (assume % of all bid items) % 7.0 10,437| 10,437
Sub-Total 159,542
Contingency and soft costs % 20.0 31,908] 31,908
TOTAL 191,451
See Figure 5 in map pocket for locations of Sections A and B
Cost Items for Construction in El Pueblo Rd. 39,975
Z:\Projects\2003 Projects\103115C El Pueblo Drainage\reporf\COST ESTIMATE12-6-06.xls 1/127/2007
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Jo?m For: Headwater Elevation

Culvert Calculator Report i
P1 - Prop Improv 1 - 1- 84" RCP at N. Div. Chan.-solve *o...\_UAW \m&\%ﬁ\»ﬁu\m

Culvert Summary e ———

THES IS %\ ,__”

Allowable HW Elevation

56 ft

_5072.00 ft /

Headwater Depth/Height

Discharge

o, zF wenl

Inlet Control HW Elev. 5,073.23 ft Tailwater Elevation 5,069.20 ft
Outlet Control HW Elev. . 507356 ft —Control Type .. __Entrance Contral. _ S— h : —
Grades
Upstream Invert 5,065.00 ft Downstream Invert 5,064.20 ft
Length 58.00 ft Constructed Slope 0.013793 ft/ft ¥ \\ h “§ k\ ﬁ §
Hydraulic Profile NHN \ Qﬁ%\ %, \N% -
Profile S2 Depth, Downstream 4.13 ft MIRV‘ %\ \A\ m \H k.\“
Slope Type .,_.m.ﬁmm_u Normal Depth 3.44 it h} hl \ Q
Flow Regime Supércritical Critical Depth 5.03 ft ACR d §. -
Velocity Downstream 16.38 fi/s Critical Slope 0.004332 ft/ft §m’ N
Section Nl. RJ “QN\%“\% \
Section Shape Circular Mannings Coefficient 0.013 — A
Section Material Concrete Span 7.00 ft \wv ]m £y 32 g
Section Size 84 inch Rise 7.00 ft ) N
Number Sections 1 ) = P4
AT V- Prv.-

Outlet Control Properties §§\\ / K

U = 7EL,
Outlet Control HW Elev. 5,073.56 ft Upstream Velocity Head 235 ft AT
Ke 0.50 Entrance Loss 1.18 ft
Inlet Control Properties
Inlet Control HW Elev. 5,073.23 ft Flow Control Transition
Inlet Type Square edge w/headwall Area Full 38.5 ft*
K 0.00980 HDS § Chart 1
M 2.00000 HDS 5 Scale 1
C 0.03980 Equation Form 1
Y 0.67000

Title: E! Pueblo Rd. Drainage Analysis
z:\...\culvert master\p1 60-in. rcp.cvm
01/28/07 11:02:19 &vBentley Systems, Inc.

Smith Engineering Company
Haestad Methods Solution Center

Project Engineer: Pat Stovall
CuivertMaster v3.1 [03.01.009.00]
Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1
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\Jo?m For: Discharge

2

Culvert Calculator Report

P1 - Prop Improv 1 - 1- 84" RCP at N. Div. Chan.-solve for Q

Culvert Summary
Allowable HW Elevation 5,072.00 ft Headwater Depth/Height _1.00
Computed Headwater Elev: 5,072.00 ft , Discharge 47 s
Inlet Control HW Elev. 5,071.52 ft Tailwater Elevation 5,069.20 ft~
--Outlet Contra]l HW Elev. 5,072.00 ft ~ Control Type Entrance Control ..
Grades
Upstream Invert 5,065.00 ft Downstream Invert 5,064.20 ft
Length 58.00 ft Constructed Slope 0.013793 ft/ft
‘Hydraulic Profile .
Profile CompositeS182 Depth, Downstream 5.00 it
Slope Type Steep Normal Depth 2.88 ft
Flow Reglme N/A Critical Depth 4.29 fi
Velocity Downstream 9.06 ft/s Critical Slope 0.003627 ft/ft
Section
‘Section Shape Circular Mannings Coefficient 0.013
~-—Section Material Concrete Span 7.00 ft
\ Section Size PO 84 Inch Rise 7.00 ft
. . Number Sections 1
Outiet Control Properties
Outlet Control HW Elev. 5,072.00 ft Upstream Velacity Head 1.81 ft
Ke . 0.50 Entrance Loss 0.90 ft
Inlet Control Properties m ﬁ O o
Inlet Control HW Elev. 5,071.62 ft Flow Control . Unsubmerged \% § % \“ \.\\§§
Inlet Type Square edge w/headwall Area Full 38.5 ft2 . \ \ §. W\\% §
K 0.00980 HDS 5 Chart 1 ﬁ.\:\k& £
M 2.00000 HDS 5 Scale 1
(o] 0.03980 Equation Form 1
Y 0.67000

Title: El Pueblo Rd. Drainage Analysis
z\...\culvert master\p1 60-in. rcp.cvm
- - 01/18/07 10:58:01 A/Bentley Systems, Inc.

T ke —p SUME THAT g0 EYF stb

WilL ThlE JWYR. & FoR FiMML Pedrs
wiTh Possibl \ %&\& - 24f = 7

QU% SPEL E\mk J 74

Smith Engineering 003um:< ;
Imm&mn Methods mo_::o: Omzﬁm_. Watertown, CT 06795 Cm> i.mow..\mm-._mmm

[

4

Project Engineer: Pat Stovall -
CulvertMaster v3.1 [03.01.009. 00].
Page 1 of 1
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Solve For: Discharge

1

Culvert Calculator Report
_u\ - Prop Improv # - 60" RCP at N. Div. Chan.-solve for Q to conc. chan. inv.

0\c/r_.<m_,» Summary

5,071.00 ft
5,071.00 ft
5,070.74 ft

Allowable HW Elevation
Computed Headwater Eleve
Inlet Control HW Elev.

Headwater Depth/Height

1.20

152.75 cfs v

-

A Discharge
lwater Elevation

. 5,068.20 ft

-Outlet-Control - HW Elev. 5,071.00_1t_ Control Type Entrance Controf
Grades

Upstream Invert 5,065.00 ft Downstream [nvert 5,064.20 ft
Length 58.00 ft Constructed Slope 0.013793 ft/ft
Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 4.00 ft
Slope Type Steep Normmal Depth 2.50 ft
Flow Regime N/A Critical Depth 3.54 ft
Velocity Downstream 9.07 ft/s Critical Slope 0.004752 ft/it
Section

Section Shape Circular Mannings Coefficient 0.013
Sedfi i Concrete Span 5.00 ft

60 inch Rise 5.00 #t
“"Number Sections

Outlet Control Properties

Outlet Control HW Elev. 5,071.00 ft Upstream Velocity Head 1.64 ft
Ke 0.50 Entrance Loss 0.82 ft
Inlet Control Propertles

Inlet Control HW Elev. 5,070.74 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 19.6 ft*
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

SolvE FIR Q) T EreEss Of cCULVERT CAPALFTY

(%
THET w=Ll sPrll cvek CoNC, EMERCEACY %%km& )74

T/ = a3pCcFS
sEv & 100 — 153 ¢CPS

“F5 <z WE1T

PHE S

Project Engineer: Pat Stovall
CulvertMaster v3.1 [03.01.009.00]
Page 1 of 1

Title: El Pueblo Rd. Drainage Analysis
z:\...\culvert master\p1 60-in. rcp.cvm
12/11/06 12:21:10 F@/Bentley Systems, Inc.
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.N R Culvert Calculator Report
._ux- Prop _::u_.o<\ - 48" RCP at N. Div. Chan.-solve for Q to conc. chan. inv.
) eis

olve For: Discharge \\
0:_<wn/m=3:._m€ w\ul .mc \ .
Allowable HW Elevation 5,070.00 ft Headwater Depth/Height 1.25 k h, b§ “.“.“ ml
Computed Headwater Elev:  5,070.00 ft (Discharge 92.87 cfs ) " ——
Inlet Control HW Elev. 5,069.84 ft Tailwater Elevation 5,068.20 ft § \ W§\§A\

—Qutlet Control HW.Eley. = __5070.00 ft _ Control Type _ Entrance Control
Grades
Upstream Invert 5,065.00 ft Downstream Invert 5,064.20 ft
Length 58.00 ft Constructed Slope 0.013793 ft/it

Hydraulic Profile

Profile CompositeS152 Depth, Downstream 4.00 ft

Slope Type Steep Normal Depth 212 ft

Flow Regime N/A Critical Depth 2,92 ft

Velocity Downstream 7.39 fi/s Critical Slope 0.005354 fifft

Section

Section Shape Circular Mannings Coefficient 0.013

Concrete Span 4.00 ft

on 48 incl Rise 4.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,070.00 ft Upstream Velocity Head 1.39 ft

Ke 0.50 Entrance Loss 0.69 ft

Inlet Control Properties

Inlet Control HW Elev. 5,069.84 ft Flow Control Transition

Inlet Type Square edge w/headwall Area Full 12.6 ft?

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

Title: El Pueblo Rd. Drainage Analysis Project Engineer: Pat Stovall
z:\...\culvert mastern\p1 60-in. rcp.cvm Smith Engineering Company CulvertMaster v3.1 [03.01.009.00]
12/11/06 12:19:42 vBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Discharge ) 85.00 ft/s
N Crest Elevation e s TTeovoOO R T T e
Tailwater Elevation 5068.00 ft
Crest Surface Type Paved
Crest Breadth 58.00 ft
Crest Length 500 ft

T3

Results

p S R

—
A Headwater Elevation

Headwater Height Above Crest

Tailwater Height Above Crest -2.00 ft
Weir Coefficient 3.04 Us
m:u-..:m_dm:nm Factor 1.00
* Adjusted Weir Coefficient 3.04 Us
Flow Area 1675 2
Velocity 540 fi/s
Wetted Perimeter 11.30 fi
\ Top Width 500 ft

THEREFORE — Assyme £9 = RCP 75
s blbEST PrPE i@“ﬁ&ﬁ»%\% 70
ArTD TN 5L PoFEBLD A De
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( Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.068.00]
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Proposed Improvement P1

F
Upstream Improvements
are not built

AP 1.92 Qp100 =53 cfs

= estimated Qp in El Pueblo Rd. that will flow west
across the North Diversion Channel

3»‘:-.1:3,\-1!:{:5\1141% “



(TR N-Sx0E0F £L \vm,m& A0

u..ov AP 1.92 1st. inlet 1/2 rd n-.< ditch inlet-el u:m_u_o.. rd @ ndivchan

Solve For Spread
Ihpitata: =

Discharge

Left Side Slope
Right Side Slope
Bottom Width
Grate Width
Grate Length

Local Depression

é WW#%MNV?.WH,‘Q‘ .f ~r .-

L.ocal Depression Width
Grate Type P-50 mm (P-1-7/8")

Clogging

\Sm*\ H%hmu\

Spread 516 ft

(Depth R .o.mmim
Wetted Perimeter 5.64 ft

Top Width _ 516 ft

"™\ Open Grate Area 1071 fi2
Active Grate Weir Length . 13.95 ft

@\2® \{ \ @, Ww Q@ 7w

§§\
N\N\mn%mw\nw\.m &~ NVEW C

L) coll 5T %wv i \D %a 4 Q
nﬂ\\\ﬁv Cov %Oqﬂh L0y S C\Mﬁ&@%ﬁ %%%%

fym, oot % 5, P3 \3\\\ MAEMT BazlT
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=, Intercepted Flow ; e B s el
“Bypass Flow .

1
B

" Total Depression

AP 1.92[1st curb jnlet 1/2 st. Q @el pue rd at ndivchan

g

Solve For Efficiency

0.01960 fURt

Siope R

Gutter Width 1.33 ft
Gutter Cross Slope 0.02 ft/ift
Road Cross Slope i . 0.02 fft
Roughness Coefficient 0.013
L.ocal Depression 275 in
Local Depression Width 1.33 ft
Grate Width . 133 ft
Grate Length 5.00 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 16.00 %
Curb Opening Length 5.00 ft

Calculation Option Use Both
Grate Flow Option, Exclude None

Efficiency

Spread

Depth

Flow Area

Gutter Depression

A i e A b s b+ tea w

Velocity )
Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio 0.17
Equivalent Cross Slope 0.04858 ft/ft
" Active Grate Length 425 ft
Length Factor 0.01 -2
Total Interception Length . 61.20 ft
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.068.00}

1/22/2007 2:32:09 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Efficiency

“Slope 0.0196
Gutter Width 1.33
Gutter Cross Slope 0.02
Road Cross Slope ) _ 0.02
Roughness Coefficient 0.013
Local Depression 2.75
Local Depression Width 1.33
Grate Width 1.33
Grate Length 5.00
Grate Type P-50 mm (P-1-7/8")

Clogging 15.00
Curb Opening Length 5.00

Use Both
Exclude None

Calculation Option a
Grate Flow Option

AP ‘_.,.w__M m:n curb inlet /2 street Q at el pue rd at ndivchan

Efficiency 3085 %
Intercepted Flow 6.05 ft¥s
T ) T .. o Af.u.x.. P -1 .—Q#@
o 17.92
0.36
Flow Area 3.21
Gutter Depression 0.00
Total Dm_u_“mmmmo: 0.23 1t
Velocity 6.09 ft/s
‘Splash Over Velocity 11.89 fi/s
Frontal Flow Factor 1.00
Side Flow Factor 0.13
Grate Flow Ratio 0.19
Equivalent Cross Slope 0.05203 fuft
Active Grate Length 425 f
Length Factor 0.01
Total Interception Length 51.27 ft

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1

1/22/2007 2:35:23 PM

Bentley FlowMaster [08.01.068.00]




Gutter Width
Gutter Cross Slope

Road Cross Slope
Roughness Coefficient
Local Depression

Local Depression Width
Grate Width

Grate Length

Grate Type :
Clogging

Curb Opening Length

Calculation Option
Grate Flow Option

Efficiency

Intercepted Flow

P-50 mm (P-1-7/8")

Use Both
Exclude None

3512 %

[}
%
dn
i
:’%"
)
§
o,

Gutter Depression

Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor

Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

243 0 5
0.00 -ft
023 ft
555 fUs
11.89 s
1.00
0.15
0.21
005646 fut
425
0.02
479 #

AP 1.92 (3rd. _ﬁc.._u.m:_mﬂin mn-.mmn Q at el pue rd at :.&<n-..m:

o il TS

1/22/2007 2:40:31 PM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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AP ._..m.N\w_,.mnx_m.u utter spread for 1/2 Q &at el pue rd at ndivchan

s

E:m_ Slope — 0.01960 fu/ft -
Qu.._.mn:m_dm - ; . 27.00 fts Y

Gutter Width 2.00 ft

Gutter Cross Slope 0.02 it

Road Cross Slope ' 0.02 ff

Roughness Coefficient 0.013

Flow Area 409 2
€ ZY)

Gutter Depression : 0.00 ft

Velocity 6.60 fi/s

-
nij
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Proposed Improvement _u,N>
2

Proposed Improvement P2B



Smith Engineering Company

- 1/27/2007

TABLE 7 .
PROPOSED IMPROVEMENT P2A
Reinforced Concrete Channel
Conceptual Level Cost Estimate
El Pueblo Road Drainage Analysis
“|No ltem Unit, | Quantity | Unit Cost Cost
($/unit) ($)
1 Construction Staking LS 1.0 2,000 2,000
| 2: Reseeding LS 1.0 2,000 2,000
3 NPDES LS 1.0 2,000 2,000
4 Grading <2' SY | 2,217.0 8 17,736
5 Excavation and disposal of soil for channels cY 1830.0 6 10,980
6 Excavation backfill & compaction for channels CY 1478.0 8 11,824
7 Concrete Channel Lining 8" thick with reinforcement SF [ 19,950.0 15| 299,250
8 Structural Concrete, Headwall and Railroad Crossing CY 26.0 600 15,600
9 Bore Under Railroad LF 20.0 400 8,000
10 66" RCP (including installation and trenching < 6) LF 190.0 400 76,000
11 Sawcut, Remove, Dispose & Replace Asphalt Pavement, SY 62.0 36 2,232
6" thick, includes C&G .
12 Gabion Aprons CY 25.0 250 6,250
subtotal 453,872
13 Mobilization/Demobilization (assume % of all bid items) % 7.0 31,771 31,771
SUB TOTAL _ : 485,643
Contingency y % 20.0 97,129 97,129
TOTAL - 582,772
a- assume that a 66" RCP will-convey channel flow under railroad tracks and El Pueblo Rd. .
PROPOSED IMPROVEMENT P2B
66-in. RCP Storm drain Pipe
Conceptual Level Cost Estimate
El Pueblo Road Drainage Analysis i 3
No ltem Unit | Quantity | Unit Cost Cost
($/unit) ($)
1 Construction Staking LS 1.0 2,000 2,000
2 NPDES LS 1.0 2,000 2,000
3 Reseeding LS 1.0 2,000 2,000
4 Grading <2' SY 3,166.0 8 25,328
5 Excavation and disposal of soil CcYy 844.0 6 5,064
6 Structural Concrete, Headwall & Railroad Crossing cY 35.0 600 21,000
7 Bore Under Railroad LF '20.0 400 8,000
8 66" RCP (including installation and trenching < 6") LF 940.0 400 376,000
9 Manhole Type C-8' diameter, 0' to 6' deep EA 2.0 10,000 20,000
10 Gabion Aprons : _ CcY 25.0 250 6,250
subtotal : 467,642
11 Mobilization/Demobilization (assume % of all bid items) % 7.0 32,735 32,735
SUB TOTAL 500,377
Contingency % 20.0 100,075 100,075
TOTAL 600,452

Z:\Projects\2003 Projects\103115C El Pueblo Drainage\reporf COST ESTIMATE12-6-06.xls
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7N

% TRALE Z2120)L. cone. cHip 2

Friction Method
Solve For

PZA - AP 12.92- 5' b, 4'd, 1V:2H

Manning Formula
Normal Depth

_.Nmp._@:mmmm Coefficient Q.oa -
Channel Slope 0.00690 fu/ft

Left Side Slope 2.00 fift (H:V)
Right Side Slope 200 fift (H:Vv)
Bottom Width 500 ft
Discharge 238.00 ft¥s

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy -
Froude Number

Flow Type

Downstream Depth
" Length
‘Number Of Steps

217 f
2025 f2
1470
13.67 ft

286 ft

0.00222 f/ft
11.75 s

215

4.32 ft

1.70

Superecritical

0.00 f
0.00 ft

Upstream Depth 0.00 +t
Profile Description
Profile Headloss . 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  fi/s
Normal Depth 217 f
Critical Depth 2.86 ft
Channel Slope 0.00690 fi/ft
Critical Slope 0.00222 /st
—~

m.. ) Bentley Systems, Inc. Haestad Methods Solutlon Center Bentley FlowMaster Ho_m.o._.omm.os

12/11/2006 2:46:36 PM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666 . Page 1 of 1




f o N Culvert Calculator Report
w | w _& - Prop Improv 3 - 66-in. RCP rr tracks & El Pueblo Rd

\\Mo?m For: Headwater Elevation

Culvert Summary — 5 — .
lowable HW Elevation 5,082.00 Q dwater Depth/Height 1.39 %h}k/ § § m
omputed Headwater Elev: 5,083.16 - Discharge 238.00 cfs s i
tntet Control HW Elev. 5,083.16 it Tailwater Elevation 5,074.00 ft N'%N.Nl M == m
—~QutletControl HW.Elev.— - 5,083.12ft—— Control Type——— - —Inlet-Control-- Q. \~\ - e

i
]

rades N\n\ hﬁli a
; 5,069.00 ft CORSTi X §Q \ on/

Upstream Invert 5,075.50 ft Downstream Invert

Length 940.00 ft Constructed Slope 0.006915 fi/ft D \wv
Hydraulic Profile &u‘ tf) =/
3.90 \_u [ b [ACS T E LA

Profile CompositeS182 Depth, Downstream ft
Siope Type Steep Normal Depth 3.90 ft
Flow Regime N/A Critical Depth 4.31 ft
Velocity Downstream 13.20 fi/s Critical Slope 0.005481 ft/it
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 5.50 ft
Section Size 66 inch Rise 5.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,083.12 ft Upstream Velocity Head 221 ft
Ke o.Mo .. Entrance Loss 1.10 ft

e e o b

Inlet Control Properties

Inlet Control HW Elev. 5,083.16 ft Flow Control Submerged
-.InletType ---..-Square edge w/headwall Area Full 23.8 fi2

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale . 1

C 0.03980 Equation Form 1

Y 0.67000

Title: El Pueblo Rd. Drainage Analysis Project Engineer: Pat Stovall
z:\...\culvert master\p1 60-in. rcp.cvm Smith Engineering Company CulvertMaster v3.1 [03.01.009.00]

12/11/06 02:45:02 BvBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Culvert Calculator Report
w \ m _Wu\ Prop Improv 3 -4'r x 7's box cul rr tracks & El Pueblo Rd

o_<m For: Headwater Elevation

Culvert Summary Nl%\ \N- M Q\ .U Jﬁ§ §
m\z_osm_u_m HW Elevation 5,082.00 0 Headwater Depth/Height 1.38 W EST 70

Computed Headwater Elev: ~ 5,081.03 ft Discharge 238.00 cfs

Inlet Control HW Elev. 5,081.03 it Tailwater Elevation 5,074.00 ft %ﬁ wm\
——Qutlet Control HW. Elev.. 508078 ft . Control Type---- - ._InletControl — — -

Hw BELOW
Grades
Upstream Invert 5,075.50 it Downstream Invert 5,069.00 ft \% \; N \ %\ m\ W

Length 940.00 ft Constructed Slope 0.006915 ft/ft
Hydraulic Profile M mml - }
d ey T CObl®
Profile CompositePressureProfileS152 Depth, Downstream 270 ft \K .
Slope Type N/A Normal Depth 270 ft i - 5
Flow Regime N/A Critical Depth 3.30 ft
Velocity Downstream 12.59 ft/s Critical Slope 0.004010 ft/ft -
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete - Span 7.00 ft
J Section Size 7x4ft Rise 4.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,080.78 it Upstream Velocity Head 1.65 ft
Ke 0.20 Entrance Loss 0.33 ft

Inlet Control Properties

Iniet Control HW Elev. 5,081.03 ft Flow Control Submerged
Inlet Type . -90° headwall w 45° bevels Area Full 28.0 fi?

K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000
Title: E} Pueblo Rd. Drainage Analysis Project Engineer: Pat Stovall
z:\...\culvert master\p1 60-in. rcp.cvm Smith Engineering Company CulvertMaster v3.1 [03.01.009.00]

12/11/06 02:43:54 R/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1
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Smith Engineering Company

1/27/2007.

TABLE 8
PROPOSED IMPROVEMENT P3A
Reinforced Concrete Channel
Conceptual Level Cost Estimate
El Pueblo Road Drainage Analysis
No. ltem Unit | Quantity | UnitCost { Cost——|-
($/unit) (%)
1 Construction Staking LS 1.0 2,000 2,000
2 NPDES LS 1.0 2,000 2,000
3 Reseeding LS 1.0 2,000 2,000
4 Grading <2' - SY | 1,100.0 8 8,800
5 Excavation and disposal of soil for channels CcY 0.0 6 ‘0
6 Excavation backfill & compaction for channels CcY 700.0 8 5,600
7 Concrete Channel Lining 8" thick with reinforcement SF | 9,450.0 15| 141,750
8 | a |Structural Concrete, Headwall CY 15.0 600 9,000
subtotal 171,150
9 Mobilization/Demobilization {assume % of all bid items) % 7.0 11,981 11,981
SUB TOTAL 183,131
Contingency % 20.0 36,626 36,626
TOTAL 219,757
a- assume headwall required at beg. & end of channel - assume voume from P1 = 15 cy for 1 headwall
PROPOSED IMPROVEMENT P3B
66-in. RCP Storm drain Pipe
Conceptual Level Cost Estimate
El Pueblo Road Drainage Analysis
No. ltem Unit| Quantity | Unit Cost | _Cost
| ($/unit) ($)
1 Construction Staking LS 1.0 2,000 2,000
2 NPDES _ LS 1.0 2,000 2,000
3 Reseeding LS 1.0 2,000 2,000
4 Grading <2' SY | 1,100.0 8 8,800
5 Backfill select material over pipe CYy | 1925.0 12 23,100
6 66" RCP (including installation and trenching < 6') LF 450.0 400, 180,000
7 | a |[Structural Concrete, Headwall CY 15.0 600 9,000
8 Manhole Type C-8' diameter, 0' to 6' deep EA 1.0 10,000 10,000
subtotal ) g . 236,900
9 Mobilization/Demobilization (assume % of all bid items) 1 % 7.0 16,583 ) 16,583
_ SUB TOTAL _ . 253,483
Contingency % 20.0 50,697 50,697
ITOTAL 304,180
a- assume headwall required at beg. & end of channel - assume voume from P1 = 15 cy for 1 headwall

Z:\Projects\2003 Projects\103115C El Pueblo Drainage\report COST ESTIMATE12-6-06.xIsP3
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Vi

_uN> AP 12.99- 5’ _u. 4'd, 1V:2H

Friction Method Manning Formula
Solve For Normal Depth

Ha‘wﬁw@&.@ b = . . 7 ””... .._.... 4
mozummwwm Coefficient 0013 |IN“1§ I\\V “ “ e
Ch 1 81 0.02330 f/it

_.mMHMm m”“vmm 200 fft (H:V) \Q § %\ » N w §

Right Side Slope 2.00 fuft (H:V)
Bottom Width 5.00 ft
@»am T 273.00 fls
Normnal Depth 8
ow Area 14.37 fi2
Wetted Perimeter 12.64 ft
Top Width 11.83 1t
Critical Depth 3.07 #
Critical Slope 0.00218 fuit
Velocity 19.00 ft/s
Velocity Head 561 ft
Specific Energy 732 ft
Froude Number 3.04
Flow Type Supercritical

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps . ‘ o]

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity : Infinity fi/s
Upstream Velocity Infinity ft/s
Normal Depth - 1.71 ft

Critical Depth . 307 f

Channel Slope 0.02330 fi/ft
Critical Slope 0.00218 fi/ft

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.068.00}

12/11/2006 9:33:57 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Proposed Improvement P4
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Smith Engineering Company

1/27/2007

TABLE9

PROPOSED IMPROVEMENT P4

66-in. RCP Storm drain Pipe
Conceptual Level Cost Estimate
El Pueblo Road Drainage Analysis

'

No. Item Unit| Quantity | Unit Cost Cost
($/unit) %)

1 Construction Staking LS 1.0 2,000 2,000
2 NPDES LS 1.0 2,000 2,000
3 Reseeding LS 1.0 2,000 2,000
4 Grading <2' SY| 3020.0 8 24,160
5 Excavation and disposal of soil CY| 13240 6 7,944
6 | a [Remove and Dispose 24" CMP, includes Trenching LF| 200.0 50 10,000
7 | a |Remove and Dispose Manhole, all diameters EA 1.0 600 600
8 66" RCP (including installation and trenching < 6) LF| 230.0 400 92,000
9 Structural Concrete, Headwall CY 16.0 600 9,000
10 Manhole Type C-8' diameter, 0' to 6' deep EA 1.0 10,000 10,000
11 Gabion Aprons Cy| 1820 250 45,500
12| b {Purchase of 0.5 acres of ROW AC 0.5 100,000 50,000
subtotal \ 255,204
11 |Mobilization/Demobilization (assume % of all bid items) | % | 7.0 17,864| 17,864
. '|SUB TOTAL ' 273,068
" |Contingency % 20.0 54,614 = 54,614
TOTAL 327,682

b - Triangular piece of ground need to build and maintain inlet to proposed culvert

a - Final design may lead to removal of existing 24" CMP and manhole to ex. Asphalt channel.

Z:\Projects\2003 Projects\103115C E| Pueblo Drainage\repor\ COST ESTIMATE12-6-06.xisP4
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Culvert Calculator Report
%%N \\ - Prop Improv 1 - 66-in. RCP under El Pueblo Rd. W ﬁ
iuo_<m For: Headwater Elevation .

Culvert Summary m Q§mh % “JN\“\ —
Allowable HW Elevation 5,093.00 ft Headwater Depth/Height 1.13 R
Computed Headwater Elev: _5,093.22 ft 181.00 o5 \H.\ 4 Co §§

Inlet Control HW Elev. 5,093.01 ft 5,091.00 ft

-Outlet-Gontrel-HW-Elev.- - - -5;093:22-ft- - ——GContrel-Type —— -Qutlet-Control— REpe. ﬁiﬂ%
AsSvmnE
Grades e

=
Upstream Invert 5,087.00 it Downstream Invert 5,086.00 ft m % \% m \

Length 200.00 ft Constructed Slope 0.005000 ft/ft

wIll
Hydraulic Profile ; \
Profile 81 Depth, Downstream 5.00 ft P
Slope Type Steep Normal Depth 3.59 ft \
Flow Regime Subcritical Critical Depth 3.76 ft x. \ 4
Velocity Downstream 7.98 fi/s Critical Slope 0.004399 ft/ft

Section
Section Shape Circutar Mannings Coefficient 0.013 Q \“ \ uV\ % -

Section Material Concrete Span 5.50 ft
Section Size 66 inch Rise 5.50 ft 4
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,093.22 ft Upstream Velocity Head 1.32 ft
Ke 0.50 Entrance Loss 0.66 ft

Inlet Control Properties

" Inlet Control HW Elev. 5,093.01 ft Flow Controi Unsubmerged

Inlet Type Square edge w/headwall Area Full ~23.8 ft2

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

Cc 0.03980 Equation Form 1

Y 0.67000
Title: El Pueblo Rd. Drainage Analysis Project Engineer: Pat Stovalt
z:\...\culvert master\p1 60-in. rcp.cvm Smith Engineering Company CulvertMaster v3.1 [03.01.009.00]

12/11/06 08:40:27 ABentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Culvert Calculator Report
- Prop Improv.1- 53"r x 83"s elip rcp culvert <duplicate>

PY

Py,

12/11/06 08:39:20 AvBentley Systems, Inc.

Haestad Methods Solution Center Watertown, CT 06795 USA

= o
/\wo_<m For: Headwater Elevation _
Culvert Summary , — — M-S.l M, Py “\\ \
Allowable HW Elevation 5,093.00 ft Headwater Depth/Height 1.24
Computed Headwater Elev:  5,092.47 ft Discharge 181.00 cfs § k \\ -Hm
Inlet Control HW Elev. 5,091.77 ft Tailwater Elevation 5,091.00 ft
—OutletContrel HW-Elev. - —5;09247ft --Gontrol-Type- -Outlet-Gontral QIVN‘M” I-HI-%I
Grades & %
—
Upstream Invert 5,087.00 ft Downstream Invert 5,086.00 ft Q § “ \ \M%
Length 200.00 ft Constructed Slope 0.005000 ft/ft
Hydraulic Profile
Profile PressureProfile Depth, Downstream 5.00 ft
Slope Type N/A Normal Depth 2.69 ft
Flow Regime N/A Critical Depth 3.08 ft
Velocity Downstream 7.30 ft/s Critical Slope 0.003446 ft/ft
Section
Section Shape Horizontal Ellipse Mannings Coefficient 0.013
Section Material Concrete Span . 6.92 ft
Section Size 53x83 inch Rise 442 it
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 5,092.47 ft Upstream Velocity Head 0.83 ft
Ke 0.20 Entrance Loss 0.17 ft
Inlet Control Properties
Inlet Control HW Elev. 5,091.77 ft Flow Control Unsubmerged
~Ghdetdgmel projecting (horizontal ellipse) Area Full 248 f?
K 0.00450 HDS 5 Chart 29
M 2.00000 HDS 5 Scale 3
C 0.03170 Equation Form 1
Y 0.69000
Title: El Pueblo Rd. Drainage Analysis Project Engineer: Pat Stovall
z:\...\culvert master\p1 60-in. rcp.cvm Smith Engineering Company CulvertMaster v3.1 [03.01.009.00]

+1-203-755-1666 Page 1 of 1



\VN\ P1- Prop Improv.1-48"r x 76"s elip rcp culvert

onZm For: Headwater Elevation

Culvert Calculator Report

JT

Culvert Summary

\O

— VESY CAHSE
| THES covitd)

BE USED

HSTEA) OF

Allowable HW Elevation 5,093.00 ft eadwater Depth/Height 1.55
Computed Headwater Elev:  5,093.25 ft Discharge 181.00 cfs
Inlet Control HW Elev. 5,082.24 ft Tailwater Elevation 5,091.00 ft
--—Outlet-Control-HW-Elev—— —5;093:25—t- —Gontrel-Fype——- — —Quilet-Control --——
Grades
Upstream Invert 5,087.00 ft Downstream Invert 5,086.00 ft
Length 200.00 ft Constructed Slope 0.005000 ft/ft
Hydraulic Profile
Profite PressureProfile Depth, Downstream 5.00 ft
Slope Type N/A Normal Depth 297 ft
Flow Regime N/A Critical Depth 3.16 ft
Velocity Downstream 8.83 fi/s Critical Slope 0.004401 ft/it
Section
Section Shape Horizontal Ellipse Mannings Coefficient 0.013
Section Material Concrete Span 6.29 ft
Section Size 48x76 Inch Rise 4.02 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 5,093.25 ft Upstream Velocity Head 1.21 ft
° Ke 0.20 Entrance Loss 0.24 ft

Inlet Control Properties
Iinlet Control HW Elev. 5,092.24 ft Flow Control Submerged

Ghaev@gre! projecting (horizontal ellipse) Area Full 20.5 ft?
K 0.00450 HDS & Chart 29
M 2.00000 HDS 5 Scale 3
C 0.03170 Equation Form 1
Y 0.69000

Title: El Pueblo Rd. Drainage Analysis

z:\...\culvert master\p1 60-in. rcp.cvm Smith Englneering Company

12/11/06 08:37:07 AvBentley Systems, inc.

Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666

~5F 5

Project Engineer: Pat Stovall
CulvertMaster v3.1 [03.01.009.00]
Page 1 of 1



Culvert Calculator Report
*v % \\. Proposed Improvement 1 - 60-in. RCP under El Pueblo Rd.

\;.Wo?m For: Headwater Elevation

Culvert Summary X “..
.,
Allowable HW Elevation 5,093.00 ft §° Headwater Depth/Height 1.38 ) \ § Nd \&x M
Computed Headwater Elev: 5,093.90 ft Discharge 181.00 cfs
ontrol HW Elev. 5,093.72 Tt Tailwater Elevation 5,091.00 ft A VI/N

—Outlet Control HW.Elev. - _5,093.90—ft - -— Control-Type - _Outlet-Control - - - w%%v &\ o

Grades

Upstream Invert 5,087.00 ft Downstream Invert 5,086.00 ft

Length 200.00 ft Constructed Slope 0.005000 ft/ft

Hydrautic Profile

Profile M1 Depth, Downstream 5.00 ft

Slope Type Mild Normal Depth 4.02 ft

Flow Regime Subcritical Critical Depth 3.85 ft

Velocity Downstream 9.22 fi/s Critical Slope 0.005463 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 5.00 ft

Section Size 60 inch Rise 5.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 5,093.90 ft Upstream Velocity Head 1.33 ft

Ke 0.50 Entrance Loss 0.67 ft

Inlet Control Properties

Inlet Control HW Elev. - 5,093.72 ft Flow Control Submerged

Inlet Type Square edge w/headwall Area Fuil 19.6 ft2

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
Title: El Pueblo Rd. Drainage Analysis . Project Engineer: Pat Stovall
z:\...\culvert master\p1 60-In. rep.cvm Smith Engineering Company CulvertMaster v3.1 [03.01.009.00]

12/11/06 08:30:27 AvBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Proposed Improvement P5

Ineast bound Paseo Del Norte
Just east of the N. Div. Channel

Add 1 NMDOT median type inlet just east of existing
median inlet located just east of N. Diversion Channel
and join to the existing inlet

AP 16.92 Qp100= 8cfs



TABLE 10
lzv PROPOSED IMPROVEMENT P5
New Median Type Inlet and Pipe in East Bound Paseo Del Norte at N. Div. Qi::m_
Conceptual Level Cost Estimate
El Pueblo Road Drainage Analysis
[No. ltem . “TTUnit] Quantity | Unit Cost Cost
; ~ ($/unit) ($)
1 Construction Staking : LS 1.0 -0 0
2 Traffic Control (includes, signs, flagman, maintenance, | LS 1.0 3,000 3,000
etc.) A .
3 NPDES LS 1.0 0 0
4 Reseeding A LS 1.0 0 0
5 Grading <2' SY | 3020.0 0 0
6 Excavation and disposal of soil ; CY| 50 10 50
7 42-in. x 48-in. median inlet, materials and installation EA 1.0 ‘ 6,000 6,000
_ c.i.p. . A
8 24" CMP (including installation and trenching < 6) LF| 20.0 200 4,000
9 Asphalt cut (20 ft. length, disposal and repaving) | LS 1.0 | - 2,500 2,500
o subtotal e 15,550,
9 Mobilization/Demobilization (assume % of all bid items) .
) = % 7.0 1,089 1,089
SUB TOTAL ‘ 16,639|"
Contingency _ % 20.0 3,328 3,328
TOTAL 19,966

Z:\Projects\2003 Projects\103115C El Pueblo Drainage\report\COST ESTIMATE12-6-06.xls



-

Discharge 8.00 /s

Slope - 001176 fuft
Gutter Width 3.50 ft
Gutter Cross Slope 0.02 it
Road Cross Slope 0.02 fuft
Roughness Coefficient 0.015
Grate Width 3.50 ft
Grate Length 4.00 1t
Grate Type P-50 mm x 100 mm (P-1-7/8"-4")

Clogging 000 %

Efficiency 62.98 %

Intercepted Flow T . é
Bypass Flow ZTE__fils remmr N.\w\ rs =5

< o) A ercelTMOLE
MH“WWMEmmmmo: MMM MN % w\ \\ %/M/ \n. \ \ §

Total Depression 0.00 #t

Velocity 3.61 fis \\b $.§ E Rll E.%% Nl
Splash Over Velocity 7.60 fi/s

Frontal _.,u_.o<< _u.mo”oq 1.00 \%% .H\Q, § \N§K m VT
Side Flow Factor 0.24 -

Grate Flow Ratio 0.51 %\N\\ NIWnn - QIQV/ N.|
Active Grate Length 4.00 ft .

EAST 0FF EXFET: GRET. £, awp covnecT 70 EAFLT
H\meﬂ BASFV (¥

— ah

—

-~
ER 35k Y TNVLET

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.068.00]

1/22/2007 12:23:13 PM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Proposed Improvement P6

In north Paseo Del Norte
frontage road at
rail road track crossing

Add 2 NMDOT curb type inlets just east of existing curb
inlet east side of rail road tracks and join to that inlet.
Also redirect existing 24-inch CMP from private property
to join manhole that joins'the 42-inch CMP under
Paseo Del Norte to 33”R x 49”S CMP on
north side of frontage road

AP 24.92 Qp100= 8cfs



TABLE 11
PROPOSED IMPROVEMENT P6
2 Curb Inlets and Pipe N. Paseo Del Norte Frontage Road at Railroad Tracks
Conceptual Level Cost Estimate
El Pueblo Road Drainage Analysis -
No. item Unit| Quantity | Unit Cost Cost
($/unit) $)

1 Oo:mﬁEoﬁ_o: Staking LS 1.0 1,000 1,000
2 Traffic Control (includes, m_@:m flagman, Bm_am:m:om LS| 1.0 3,000 3,000
etc.) ‘
3 NPDES LS 1.0 0 0
4 Reseeding | LS 1.0 0 0
5 Grading <2' SY| 30.0 10 300
6 Excavation and a_mnomm_ of soil CY| 10.0 10 100
7 Curb Inlet - 60in. L, 16 in. W x 6" H (c.i.p. v EA 2.0 6,000 12,000
8 24" CMP (including installation and trenching < 6") LF| 230.0 200 46,000
9 Asphalt cut (40 ft. length, dispesal and repaving) LS 1.0 3,500 3,500
. subtotal . 65,900
9 Mobilization/Demobilization (assume % of all bid items) | .
: % | ;7.0 4,613 4,613
|SuBTOTAL = 70,513
Contingency ] % 200/ 14,103 14,103
TOTAL 84,616

Z:\Projects\2003 Projects\103115C Ei Pueblo Drainage\reportf\ COST ESTIMATE12-6-06.xs



AP 24.92 n. bound front. rd at 1r tracks

“Slope . 10.02000 it
Gutter Width 133 #
Gutter Cross Slope 0.02 ft/ft
Road Cross Slope 0.02 ft/ft
Roughness Coefficient 0.013
Local Depression 275 in
Local Depression Width 1.33 1t
Grate Width 133 #
Grate Length 5.00 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 15.00 %
Curb Opening Length 5.00 #

Calculation Option Use Both
M. Grate Flow Option Exclude None
Efficiency 4161 %
Intercepted Flow 3.33 ft¥Ys
: asEFIow 4.67 J..EmU\\é k\w*p\'
Spread _ 1277 ft _ 7,
Depth 026 ‘&
Flow Area 1.63 fi2
Gutter Depression 0.00 f#
Total Depression 0.23 ft
Velocity . 4.90 ft/s
Splash Over Velocity 11.89 fis
Frontal Flow Factor 1.00
Side Flow Factor 0.18
Grate Flow Ratio 0.25
Equivalent Cross Slope 0.06380 ft/ft
Active Grate Length 4.25
Length Factor 0.02
Total Interception Length 31.37 ft
m Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster Hom.o.‘_.ommbo“_

\ 1/22/2007 6:33:36 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page
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4.67 @«U...

R 0.02000 fuft
Gutter Width 133 # -
Gutter Cross Slope 0.02 fuft
Road Cross Slope 0.02 it
Roughness Coefficient 0.013
Local Depression 275 in
Local Depression Width 133 1t
Grate Width 1.33 it
Grate Length 5.00
Grate Type P-50 mm (P-1-7/8")

Clogging 15.00 %
Curb Opening Length 5.00 f

Calculation Option Use Both
P Grate Flow Option Exclude None

Efficiency
Intercepted Flow

e il dpy cEdees - e
* e Bypass Flow 2
RS v P R Th :
e ——

Spread .
Depth

ft
. ft
Flow Area 1.09 f2 # o g
Gutter Depression 0.00 ft \\A &mﬂ\ \ \\% %\\
ft

Total Depression " 0.23 0 B -
Veloci 4.2 Yo RE &\kl
elocity 9 fi/s \ \

Splash Over Velocity 11.89 /s
Frontal Flow Factor 1.00
Side Flow Factor 0.21
Grate Flow Ratio 0.31
Equivalent Cross Slope 0.07251 fi/ft
Active Grate Length 425 ft
Length Factor 0.03
Total Interception Length 2317 ft
~... Bentley Systems, Inc. Haestad gmn_omm Solution Center Bentley FlowMaster [08.01.068.00]

1/22/2007 6:37:40 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




ﬁwo_oommnj_s_qaﬁ._ﬂm:ﬁj

In north Paseo Del Norte
frontage road
near private driveway

Build 3 NMDOT curb type inlets just east of existing
private driveway (about 500 ft. east of N. Div. Channel)
and join to the existing 33”8 Hx 49” R CMP
On north side of :.o_:mmm road

.;luﬁrz..;.ﬂ.fa.. .uﬁw.r .\.-,
i i git o B E GAE
T i 4 i;hawﬁ:?ﬁé. i et e RS

>_u 23.99 Qp100= 14cfs o da

B

o

AL L



TABLE 12

PROPOSED IMPROVEMENT P7

3 Curb Inlets and Pipe N. Paseo Del Norte Frontage Private Turn Lane
Conceptual Level Cost Estimate
El Pueblo Road Drainage Analysis

No: S | (=) 1 N T Unity Quantity - Unit Cost Cost
($/unit) ($)
1 Construction Staking LS 1.0 1,000 1,000
2 Traffic Control (includes, signs, flagman, maintenance, | LS 1.0 3,000 3,000
etc.)
3 NPDES LS 1.0 0 0
4 Reseeding LS 1.0 0 0
5 Grading <2' SY 0.0 10 0
6 Excavation and disposal of soil CcY 7.0 10 70
7 Curb Inlet-60in. L, 16 in. W x 6" H (c.i.p.) EA 3.0 6,000 18,000
8 -|24" CMP (including installation and trenching < 6') LF 60.0 . 200 12,000
9 Asphalt cut (40 ft. length, disposal and repaving) LS 1.0 3,500 3,500
subtotal 37,570
9 Mobilization/Demobilization (assume % of all bid items) .
% 7.0 2,630 2,630
SUB TOTAL = 40,200
Contingency % 20.0 8,040 8,040
TOTAL 48,240

Z:\Projects\2003 Projects\103115C El Pueblo Drainage\reportn COST ESTIMATE12-6-06.XIs




st FHVLET

AP 23.99 'n bnd PDN front rd just e. of priv driveway

mk%ﬂ@l — . 1400 fys)

Slope 0.01250 fuit
Gutter Width 133 #
Gutter Cross Slope 0.02 M
Road Cross Slope 0.02 fuft
Roughness Coefficient 0.013
Local Depression 275 in
Local Depression Width 1.33 #
Grate Width 133 ft
Grate Length 5.00 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 15.00 %
Curb Opening Length 5.00 1t

Calculation Option Use Both
Grate Flow Option Exclude None

36.90 %

Efficiency
Intercepted Flow 517 fi%s

mml\mu!md_u_oi m@\) mmm % .
e

Spread 17.20
Depth 0.34 m.

ft

Flow Area 296 f2
Gutter Depression 0.00
Total Depression 023 ft
Velocity 473 fi/s
Splash Over Velocity 11.89 fi/s
Frontal Flow Factor 1.00
Side Flow Factor 0.18
Grate Flow Ratio 0.19
Equivalent Cross Slope 0.05327 fi/t
Active Grate Length 425 ft
Length Factor 0.02
Total Interception Length 3840 +#

Bentley Systems, Inc. Haestad Methods Solution Center ‘Bentley FlowMaster [08.01.068.00]

1/23/2007 2:09:12 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




A~

AP 23.992nd

e. of priv driveway

Efficiency

inlet h bnd PDN front rd just

| m._mu_ﬂ

@:mam

S -m_oum o 77001250 futt
Gutter Width 133 #
Gutter Cross Slope 0.02 fi/ft
Road Cross Slope 0.02 /it
Roughness Coefficient 0.013
Local Depression 2.75 in
Local Depression Width 1.33 ft
Grate Width 133 #
Grate Length 5.00
Grate Type P-50 mm (P-1-7/8")
Clogging 15.00 %
Curb Opening Length 5.00 f

Calculation Option

Use Both

A. Grate Flow Option + . Exclude None
Efficiency 4278 %
Intercepted Flow 3.78 ft¥s
ma<ummm Flow 5.05
Spread 14.47 &
Depth 0.29 ft
Flow Area 2.09 {2
Gutter Depression 0.00 f#t
Total Depression 0.23 ft
Velocity 4,22 fi/s
Splash Over Velocity 11.89 fi/s
Frontal Flow Factor 1.00
Side Flow Factor 0.22
Grate Flow Ratio 0.23
Equivalent Cross Slope 0.05906 ft/it
Active Grate Length 425 1t
Length Factor 0.03
29.74 ft

' Total Interception Length

Ay

1/23/2007 2:11:36 PM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley FlowMaster [08.01.068.00]
‘Page 1 of 1




e _
AP 23.99(3rd inlet fh bnd PDN front rd just e. of priv driveway

e e ey r —r = i

a- SC fibtio

Efficiency

5.05 ftv/s

0.01250 fifit
Gutter Width 133 ft
Gutter Cross Slope 0.02 ft/ft
Road Cross Slope 0.02 ft/t
Roughness Coefficient 0.013
Local Depression 275 in
Local Depression Width 133 #
Grate Width 1.33 #t
Grate Length 5.00 f
Grate Type P-50 mm (P-1-7/8")
Clogging 15.00 %
Curb Opening Length 5,00 ft

Calculation Option Use Both
Grate Flow Option : Exclude None

Efficiency 5065 %
Intercepted Flow 2.56 ft¥/s

(ieass Flow 20w — AU L
o S AT E
Flow Area 1.38 MN m\ \\W\rm/h
ft

Gutter Depression 0.00
Total Depression 0.23 \ \, §
Velocity 3.67 fis

Splash Over Velocity 1189 fis \ﬁ\\Q \h/
Frontal Flow Factor 1.00 \ \\ \¥\ mw\\ . S

Side Flow Factor 0.26
Grate Flow Ratio 0.27
Equivalent Cross Slope 0.06727 it
Active Grate Length 425 ft
Length Factor 0.03
Total Interception Length 21.75 +#t
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.068.00]

1/23/2007 2:13:49 PM 27 Siemons 003um=<. Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




roposed Improvement P8

In north Paseo Del Norte
frontage road just east of
N. Div. Channel

Build 1 NMDOT curb type inlet just east of existing inlet
- just east of N. Div. Channel and outfall.with a 24” CMP to
" existing soil channel on the north side of the frontage
road at the same outfall location as the
existing 33”S x 49” R CMP
On north side of frontage road

AP 22.92 Qp100= 2cfs



TABLE 13
PROPOSED IMPROVEMENT P8
1 Curb Inlets and Pipe N. Paseo Del Norte Frontage Rd. Near N. Div. Channel
Conceptual Level Cost Estimate
El Pueblo Road Drainage Analysis
Nuo: - TTTTTtem Unit| Quantity | Unit Cost Cost
_ ($/unit) $)
1 Construction Staking _ LS 0.0 1,000 0
2 Traffic Control (includes, signs, flagman, maintenance, | LS 1.0 3,000 3,000
etc.)

3 NPDES LS 1.0 0 0
4 Reseeding LS 1.0 0 0
5 Grading <2 SY 0.0 10 0
6 Excavation and disposal of solil CcY 4.0 10 40
7 Curb Inlet-601in. L, 16 in. W x 6" H (c.i.p.) EA 1.0 6,000 6,000
8 24" CMP (including installation and trenching < 6') LF 20.0 200 4,000
9 Asphalt cut (40 ft. length, disposal and repaving) LS 1.0 400 400
subtotal 13,440

9 Mobilization/Demobilization (assume % of all bid items) .
_ % 7.0 941 941

i
N SUB TOTAL _” 14,381
Contingency % 20.0 2,876 2,876
TOTAL 17,257

- Z:\Projects\2003 Projects\103115C El Pueblo Drainage\report\COST ESTIMATE12-6-06.xls



fm—rr

Discharge

.m_m.nm

Gutter Width
Gutter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression

Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging
Curb Opening Length

Calculation Option
Grate Flow Option

AP 22.92 n PDN front rd just east of n div chan

— ~ vy

Efficiency

2.00 /s

0.00760  fi/ft
133 f
0.02 it
0.02 fuft
0.013
275 in
133 f
133
500 f

P-50 mm (P-1-7/8")

15.00 %

500 f

Use Both
Exclude None

Efficiency 68.46 %
Intercepted Flow 1.37 s
@‘/ 0.63 T
) Spread ’ 9.10
Depth 0.18 1t
Flow Area 0.83 fiz
Gutter Depression 0.00 #
Total Depression 0.23 ft
Velocity 241 fis
Splash Over Velocity 11.89  fis
Frontal Flow Factor 1.00
Side Flow Factor 0.43
Grate Flow Ratio 0.34
Equivalent Cross Slope 0.07922 fu/ft
Active Grate Length 4.25 ft
Length Factor 0.07
11.51 #

Total Interception Length

— p 50

£
xmﬁw\\i%\w\

2
7w/

1/23/2007 2:41:17 PM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1

Bentley FlowMaster [08.01.068.00]




AP 22. 92 spread for 2 cfs, n. PDN front rd just east of ndivchan

3 T T ) r=—r.

Channel m_mwm 0.00760 fift
- Discharge R - 2.00 fts - o
Gutter Width 2.00 ft
Gutter Cross Slope 0.02 fi/ft
Road Cross Slope 0.02 fuit
Roughness Coefficient 0.013

Spread 9.10 ft
Flow Area 0.83 f?
Depth 0.18 1t
Gutter Depression 0.00
Velocity 241 fi/s
,....g. Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.068.00]

Lo 1/23/2007 2:39:51 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1




Proposed Improvement P9

" Inwest bound Paseo Del Norte
Just east of N. Div. Channel

Add 1 NMDOT median type inlet just east of existing
median inlet located just east of N. Diversion Channel
and join to the existing inlet

.oa
A TR

_ AP 18.92 Qp100= 4cfs

Z:\Projects\2003 Projects\103115C El Pueblo Drainage\reporf\appendix cover pages.doc



TABLE 14
PROPOSED IMPROVEMENT P9
1 Curb Inlet and Pipe W. Bound Paseo Del Norte Near N. Div. Channel

Conceptual Level Cost Estimate
El Pueblo Road Drainage Analysis

No: - Hem———— ————————rUniti-Quantity+-Unit Cost €ost
($/unit) ($)
1 Construction Staking - LS 0.0 1,000 0
2 Traffic Control (includes, signs, flagman, maintenance, | LS 1.0 3,000 3,000
etc.)
3 NPDES LS 1.0 0 0
4 Reseeding LS 1.0 0 0
5 Grading <2' sY 0.0 10 0
6 Excavation and disposal of soil CcY 4.0 10 40[-
7 42-in. x 48-in. median inlet, materials and installation EA 1.0 6,000 6,000
c.i.p. .
8 24" CMP (including installation and trenching < 6') LF 20.0 200 4,000
9 Asphalt cut (20 ft. length, disposal and repaving) LS 1.0 2,500 2,500
subtotal - 15,540
9 Mobilization/Demobilization (assume % of all bid items) o
% | 70 1,088 1,088
SUB TOTAL - : 16,628
Contingency % 20.0 3,326 3,326
TOTAL 19,953

Z:\Projects\2003 Projects\103115C El Pueblo Drainage\repor\COST ESTIMATE12-6-06.xls




prop AP 18.92- PDN w bnd at ndivchan

Efficiency

quiﬂﬂn\am‘ 400 f%s )

 Siope o T 001176 R

Gutter Width 3.50 +#t

Gutter Cross Slope 0.02 fvt

Road Cross Slope 0.02 fi/ft

Roughness Coefficient 0.015

Grate Width 3.50

Grate Length 4.00 ft

Grate Type P-50 mm x 100 mm (P-1-7/8"-4")

Clogging 0.00 %

Efficiency
Intercepted Flow

7367 %

295 ftis

{ ;.. glvﬁumm Flow

Spread
Depth
Flow Area
- Gutter Depression
Total Depression
Velocity
~ Splash Over Velocity
: m_.o:.ﬁm_. l@.i Factor
Side Flow Factor
Grate Flow Ratio
Active Grate Length

11.48 1t
023 f
132 fi2
0.00 ft
0.00 ft
3.04 /s
7.60 fi/s
1.00
0.30
0.62
4.00 it

A S E

—Em W) L

By F1ES FLu

L 1/23/2007 3:26:32 PM

‘Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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