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The Kirpich Method

For channel-flow component of runoff, the Kirpich equation is:

0.770 ~—0.385
t,= KL""'"S

Equation 4-15.
Where:

t

ch = the time of concentration, in minutes

K = a units conversion coefficient, in which K = 0.0078 for traditional units and K = 0.0185
for 5l units

I = the channel flow length, in feet or meters as dictated by K

5 = the dimensionless main-channel slope

Ifit is determined that a low slope condition or a transitional slope condition exists, the
user should consider using an adjusted slope in calculating the time of concentration.
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6.3— Design Criteria

6.3.2 Peak Discharge Method Selection

The methods to be used are shown in Figure 6-1. For watersheds greater than 200
acres, VDOT recommends evaluating several hydrologic methods for comparison
purposes.

METHOD DRAINAGE AREA SIZE
[1] 200 ac. 640 ac. 2000 ac. 20 sg. mi. 20 sgq. mi. +

|Rational Formula
TR-55 (NRCS)
EFH-2 (NRCS)

Snyder (ASCE) & Anderson (USGS)

Reg. Equations - Rural (USGS)
Reg Equations - Urban (USGS)

Stream Gage Data

I =g of appiicability

The above does not indicate definite limits but does suggest a range in which the
Particular method is “best suited”.

Figure 6-1. Guidelines for Hydrologic Method Selection Based on Drainage Area

Chapter 6 — Hydrology VDOT Drainage Manual
6-8 of 57



Tables

Table 3. Regression equation prediction expressions for estimating Virginia urban peak-flow discharge per square mile.

[DA, basin drainage area in square miles; AEP, annual exceedance probability; URBAN, basin urban area in percent]

Equation
number

Regression equation prediction expression

R-square

Root mean
square error

Observations

Log,,(0.995 AEP peak per square mile) = 1.673 + (URBAN - 43.179) x
((Log,(DA) —1.412) x —0.00637) + 0.00372 x URBAN + —0.512 x
LoglO(DA)

Log,,(0.99 AEP peak per square mile) = 1.713 + (URBAN —43.538) x
((Log,,(DA) — 1.400) x —0.00626) + 0.00359 x URBAN +-0.505
Log, O(DA)

Log,,(0.95 AEP peak per square mile) = 1.764 + (URBAN —42.993) x
((Log,,(DA) — 1.350) x —0.00518) + 0.00391 x URBAN +—0.448 x
Log,,(DA)

Log, (0.9 AEP peak per square mile) = 1.869 + (URBAN —42.339) x
((Log,(DA) — 1.340) x ~0.00523) + 0.00323 x URBAN + —0.446 x
Log, O(DA)

Log,,(0.8 AEP peak per square mile) = 1.952 + (URBAN —42.563) x
((Log,,(DA) — 1.325) x —0.00459) + 0.00336 x URBAN +—0.424 x
LoglO(DA)

Log,,(0.67 AEP peak per square mile) = 1.984 + (URBAN —40.843) x
((Log,(DA) — 1.272) x —0.00479) + 0.00402 x URBAN +-0.399 x
Log, O(DA)

0.84

0.84

0.84

0.83

0.83

0.82

0.26

0.26

0.23

0.23

0.23

0.23

69

70

80

85

89

97

Log,,(0.5 AEP peak per square mile) = 2.027 + (URBAN —40.290) x
((Log,(DA) —1.216) x —0.00414) + 0.00468 x URBAN + —0.366 x
Log, (DA)

0.81

0.23

103

Log,,(0.43 AEP peak per square mile) = 2.072 + (URBAN - 40.227) x
((Log,(DA) —1.205) x —0.00403) + 0.00465 x URBAN + —0.362 x
Log, O(DA)

Log,,(0.2 AEP peak per square mile) = 2.229 + (URBAN - 39.370) x
((Log,(DA) —1.139) x —0.00346) + 0.00487 x URBAN + —0.338 x
LoglO(DA)

0.81

0.76

0.23

0.24

104

110

10

11

12

13

Log, (0.1 AEP peak per square mile) = 2.373 + (URBAN — 38.706) x
((Log,(DA) - 1.103) x ~0.00313) + 0.00470 x URBAN +—0.334 x
Log, O(DA)

Log,,(0.04 AEP peak per square mile) = 2.557 + (URBAN — 39.168) x
((Log,(DA) —1.083) x —0.00224) + 0.00434 x URBAN + —0.332 x
Log,,(DA)

Log,,(0.02 AEP peak per square mile) = 2.697 + (URBAN — 39.168) x
((Log,,(DA) —1.083) x —0.00219) + 0.00390 x URBAN +—0.343 x
Log,,(DA)

Log,,(0.01 AEP peak per square mile) = 2.776 + (URBAN — 38.765) x
((Log,(DA) —1.070) x —0.00242) + 0.00434 x URBAN + —0.342 x
Log (DA)

0.74

0.69

0.65

0.57

0.25

0.28

0.31

0.37

113

114

114

110

14

Log,,(0.005 AEP peak per square mile) = 2.863 + (URBAN - 39.063) x
((Log,,(DA) —1.057) x =0.00223) + 0.00465 x URBAN +—0.329 x
Log,,(DA)

0.55

0.38

105

25

15

Log,,(0.002 AEP peak per square mile) = 2.961 + (URBAN — 39.287) x
((Log,,(DA) —0.904) x —0.00049) + 0.00636 x URBAN +—0.317 x
Log, (DA)

0.44

0.46

65
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2/26/2021 Precipitation Frequency Data Server

NOAA Atlas 14, Volume 2, Version 3 s
oy,

Location name: Staunton, Virginia, USA* g” %
Latitude: 38.15°, Longitude: -79.0727° H )’
Elevation: 1404.49 ft** 3 ;
* source: ESRI Maps R s
** source: USGS e o

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ‘
. | Average recurrence interval (years) |
Duration
[ 1+ | 2 || 5 [ 10 || 25 || s || 100 | 200 | 500 | 1000 |
5-min 0.288 0.343 0.414 0.468 0.533 0.582 0.629 0.672 0.725 0.765
(0.259-0.321)||(0.309-0.382)|/(0.372-0.460)/(0.419-0.520)/(0.475-0.591) |(0.514-0.645)((0.552-0.699) ||(0.585-0.749) |((0.621-0.812) |((0.649-0.86 3)
10-min 0.460 0.548 0.662 0.748 0.850 0.926 0.999 1.07 1.15 1.21
(0.414-0.512)|((0.494-0.611){(0.595-0.737) ||(0.670-0.832)||(0.756-0.942) || (0.819-1.03) || (0.877-1.11) || (0.927-1.19) || (0.983-1.28) || (1.02-1.36)
15-min 0.575 0.689 0.838 0.947 1.08 1.17 1.26 1.35 1.44 1.51
(0.517-0.640) [(0.621-0.769) [(0.753-0.932) | (0.848-1.05) || (0.959-1.19) || (1.04-1.30) || (1.11-1.40) || (1.17-1.50) || (1.24-1.62) || (1.28-1.71)
30-min 0.788 0.952 1.19 1.37 1.60 1.77 1.93 2.09 2.30 2.45
(0.709-0.877)|| (0.858-1.06) || (1.07-1.32) || (1.23-1.53) || (1.42-1.77) || (1.56-1.96) || (1.70-2.15) || (1.82-2.33) || (1.97-2.57) || (2.08-2.76)
60-min 0.983 1.19 1.53 1.79 213 2.39 2.66 2.94 3.29 3.58
(0.884-1.09) || (1.08-1.33) || (1.37-1.70) || (1.60-1.99) || (1.89-2.36) || (2.12-2.66) || (2.34-2.96) || (2.55-3.27) || (2.82-3.69) || (3.03-4.03)
2.hr 1.17 1.42 1.81 213 2.54 2.88 3.23 3.58 4.06 4.43
(1.06-1.30) || (1.28-1.57) || (1.63-2.01) || (1.91-2.36) || (2.27-2.81) || (2.56-3.19) || (2.84-3.58) || (3.12-3.98) || (3.48-4.55) || (3.75-4.99)
3-hr 1.26 1.52 1.92 2.26 2.7 3.07 3.45 3.84 4.36 4.78
(1.14-1.41) || (1.37-1.69) || (1.73-2.15) || (2.03-2.52) || (2.42-3.01) || (2.72-3.42) || (3.04-3.84) || (3.34-4.29) || (3.73-4.90) || (4.04-5.41)
6-hr 1.58 1.89 2.36 2.77 3.34 3.81 4.31 4.84 5.58 6.18
(1.43-1.76) || (1.71-2.11) || (2.13-2.64) || (2.49-3.09) || (2.97-3.71) || (3.37-4.24) || (3.77-4.80) || (4.17-5.41) || (4.72-6.29) || (5.15-7.01)
12-hr 1.95 2.33 2.90 3.42 415 4.79 5.48 6.23 7.32 8.26
(1.76-2.21) || (2.09-2.63) || (2.60-3.29) || (3.05-3.87) || (3.67-4.68) || (4.18-5.41) || (4.72-6.20) || (5.28-7.08) || (6.04-8.39) || (6.68-9.53)
24-hr 2.38 2.88 3.64 4.26 5.18 5.93 6.74 7.60 8.84 9.85
(2.18-2.61) || (2.64-3.15) || (3.33-3.98) || (3.89-4.66) || (4.69-5.63) || (5.35-6.45) || (6.03-7.33) || (6.74-8.28) || (7.72-9.65) || (8.51-10.8)
2-da 2.77 3.34 4.21 4.92 5.92 6.74 7.60 8.52 9.81 10.8
y (2.55-3.03) || (3.07-3.66) || (3.86-4.60) || (4.50-5.36) || (5.38-6.44) || (6.09-7.33) || (6.83-8.26) || (7.59-9.26) || (8.63-10.7) || (9.46-11.9)
3.da 2.95 3.57 4.49 5.23 6.29 715 8.06 9.02 10.4 1.4
Y || (2.72-3.22) || (3.29-3.89) || (4.12-4.89) || (4.80-5.69) || (5.73-6.83) || (6.49-7.77) || (7.27-8.75) || (8.08-9.79) || (9.18-11.3) || (10.0-12.4)
4-da 3.14 3.79 4.76 5.55 6.66 7.57 8.52 9.52 10.9 12.0
Y || (2.00-3.42) || (3.50-4.12) || (4.38-5.17) || (5.09-6.02) || (6.09-7.23) || (6.88-8.20) || (7.71-9.24) || (8.56-10.3) || (9.72-11.8) || (10.6-13.0)
7-da 3.62 4.35 5.40 6.24 7.40 8.34 9.30 10.3 11.6 12.7
Yy (3.35-3.91) || (4.03-4.70) || (4.99-5.84) || (5.76-6.73) || (6.80-7.99) || (7.62-9.00) || (8.46-10.0) || (9.32-11.1) || (10.5-12.6) || (11.3-13.7)
10-da 415 4.98 6.09 6.95 8.1 9.02 9.93 10.8 121 13.0
Y || (3.87-4.47) || (4.63-5.35) || (5.66-6.54) || (6.45-7.46) || (7.50-8.70) || (8.30-9.68) || (9.11-10.7) || (9.91-11.7) || (10.9-13.0) || (11.7-14.0)
20-da 5.57 6.62 7.94 8.97 10.3 11.4 12.5 13.6 15.0 16.0
y (5.23-5.94) || (6.21-7.06) || (7.44-8.46) || (8.39-9.55) || (9.65-11.0) || (10.6-12.2) || (11.6-13.3) || (12.5-14.5) || (13.7-16.0) || (14.6-17.2)
30-da 6.88 8.14 9.56 10.6 12.0 13.1 141 15.1 16.4 17.3
y (6.51-7.29) || (7.70-8.61) || (9.03-10.1) || (10.0-11.2) || (11.3-12.7) || (12.3-13.9) || (13.2-15.0) || (14.1-16.0) || (15.2-17.4) || (16.0-18.4)
45-da 8.65 10.2 11.8 13.0 14.5 15.6 16.7 17.7 18.9 19.7
y (8.21-9.13) || (9.66-10.7) || (11.2-12.4) || (12.3-13.7) || (13.7-15.3) || (14.7-16.5) || (15.7-17.6) || (16.6-18.7) || (17.7-20.0) || (18.4-20.9)
60-da 10.3 121 13.8 15.1 16.6 17.8 18.8 19.8 20.9 21.7
y (9.84-10.9) || (11.5-12.7) || (13.1-14.5) || (14.3-15.8) || (15.8-17.5) || (16.9-18.7) || (17.8-19.8) || (18.7-20.8) || (19.7-22.0) || (20.4-22.8)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.1500&lon=-79.0727 &data=depth&units=english&series=pds 1/4
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 38.1500°, Longitude: -79.0727°
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Maps & aerials

Small scale terrain

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htmli?lat=38.1500&lon=-79.0727 &data=depth&units=english&series=pds
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Large scale terrain
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.1500&lon=-79.0727 &data=depth&units=english&series=pds 4/4
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FIGURE A.1.4
TEMPORAL DISTRIBUTION: 24-HOUR DURATION
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Storm Data Detailed Report:

NOAA Temporal 50%, 1st quartile

Element Details

ID 261 Notes
NOAA
Temporal
Label 50%, 1st
quartile
01-yr temporal
Label 01-yr End Time 24.000 hours
temporal
Return Event 1 years Depth 2.4 in
Start Time 0.000 hours Storm Event Depth Type Cumulative
Increment 2.000 hours
01-yr temporal
Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.5 1.0 1.5 1.7
10.000 1.9 2.0 2.2 2.3 2.3
20.000 2.4 2.4 2.4 (N/A) (N/A)
02-yr temporal
Label 02-yr End Time 24.000 hours
temporal
Return Event 2 years Depth 2.91in
Start Time 0.000 hours Storm Event Depth Type Cumulative
Increment 2.000 hours
02-yr temporal
Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.6 1.3 1.8 2.1
10.000 2.3 2.5 2.6 2.7 2.8
20.000 2.9 2.9 2.9 (N/A) (N/A)
05-yr temporal
Label 05-yr End Time 24.000 hours
temporal
Return Event 5 years Depth 3.7 in
Start Time 0.000 hours Storm Event Depth Type Cumulative
Increment 2.000 hours
05-yr temporal
Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.8 1.6 2.2 2.6
10.000 2.9 3.1 3.3 3.4 3.5
20.000 3.6 3.7 3.7 (N/A) (N/A)
Bentley Systems, Inc. Haestad Methods Solution SewerGEMS
220184A19_Model_Design.stsw Center [10.03.02.04]
5/26/2021 27 Siemon Company Drive Suite 200 W Page 1 of 3

Watertown, CT 06795 USA +1-203-755-1666



Storm Data Detailed Report: NOAA Temporal 50%, 1st quartile

10-yr temporal

10-yr End Time 24.000 hours
Label
temporal
Return Event 10 years Depth 4.31in
Start Time 0.000 hours Storm Event Depth Type Cumulative
Increment 2.000 hours
10-yr temporal
Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.9 1.9 2.6 3.1
10.000 3.4 3.6 3.8 4.0 4.2
20.000 4.2 4.3 4.3 (N/A) (N/A)
25-yr temporal
Label 25-yr End Time 24.000 hours
temporal
Return Event 25 years Depth 5.21in
Start Time 0.000 hours Storm Event Depth Type Cumulative
Increment 2.000 hours
25-yr temporal
Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 1.1 2.3 3.2 3.8
10.000 4.1 4.4 4.7 4.9 5.0
20.000 5.2 5.2 5.2 (N/A) (N/A)
50-yr temporal
Label 50-yr End Time 24.000 hours
temporal
Return Event 50 years Depth 6.0 in
Start Time 0.000 hours Storm Event Depth Type Cumulative
Increment 2.000 hours
50-yr temporal
Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 1.3 2.6 3.6 4.3
10.000 4.7 5.0 5.3 5.6 5.8
20.000 5.9 5.9 6.0 (N/A) (N/A)
100-yr temporal
Label 100-yr End Time 24.000 hours
temporal
Return Event 100 years Depth 6.8 in
Start Time 0.000 hours Storm Event Depth Type Cumulative
Bentley Systems, Inc. Haestad Methods Solution SewerGEMS
220184A19_Model_Design.stsw Center [10.03.02.04]
5/26/2021 27 Siemon Company Drive Suite 200 W Page 2 of 3

Watertown, CT 06795 USA +1-203-755-1666



Storm Data Detailed Report: NOAA Temporal 50%, 1st quartile

100-yr temporal

Increl

ment

2.000 hours

Time

(hours)

Depth (in)

0.000
10.000
20.000

Depth
(in)
0.0
5.4
6.7

100-yr temporal

Depth Depth Depth Depth
(in) (in) (in) (in)
1.5 2.9 4.1 4.9
5.7 6.1 6.4 6.6
6.8 6.8 (N/A) (N/A)

7.5

6.9

6.3

5.6

5.0

4.4

3.8

3.1

2.5

1.9

1.3

0.6

0.0

0.000

2.500 5.000

7.500 10.000 12.500 15.000 17.500 20.000 22.500
Time (hours)

220184A19_Model_Design.stsw

5/26/2021

— 100-yr temporal =— 50-yr temporal =— 25-yr temporal =— 10-yr temporal
05-yr temporal =— 02-yr temporal 01-yr temporal
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| | PIPELINE
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| UPSTREAM
— e N T oy, OF #2
e v s N /4 o] T~ N A T T e—— -
SIS ) B i SEE NOTE A o
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Drop Inlet
Top= 1419.60
Inv.out= 1413.57

*TBM "G” (#3060) —
"X” ON CORNER OF
! CONCRETE APRON
ELEV.= 1420.43

Storm Manhole
Top= 1423.34

= =)
&

NOTE A:

LATERAL AND/OR MAINLINE BRANCH SEWERS SHOWN FROM 1939 AS—BUILT DRAWINGS
AND/OR WITNESSED BY 2012 PIPELINE INSPECTIONS WITHIN TUNNEL, NOT DISCOVERED
DURING THE INSTALLATION OF THE 18" RELIEF SEWER ALONG CENTRAL AVENUE.

NOTE B:

LATERALS AND/OR MAINLINE BRANCH SEWERS DISCOVERED DURING THE INSTALLATION
OF THE 18" RELIEF SEWER ALONG CENTRAL AVENUE THAT WERE TRANSFERRED AND
TIED-IN TO THE 18" RELIEF SEWER.

HARDEE'S
PROPERTY # 616

BODDIE NOELL
ENTERPRISES, INC.
DB 183 PG 384

Drop Inlet
Top= 1420.60
Inv.out= 1418.00

Drop Inlet
Top= 1420.20
Inv.out= 1416.72

Storm Manhole?

Top= 1421.32

Inv.= 1416.57 (15"RCP)
Inv.= 1416.10 (15"TC)
Inv.= 1412.76 (Size? E)
Inv.= 1412.61 (Size? W)

VALLEY
PAWNBROKERS

18” X 6" TEE
@ 12 0'CLOCK
(36’ UPSTREAM)

VERIFY IF EXISTING
4” PVC IS ACTIVE.
IF ACTIVE, TRANSFER

4” PVC TO 18"

RELIEF SEWER ALONG
CENTRAL AVENUE

PRIOR TO ABANDONMENT
OF EXISTING 10" VCP
SEWER BETWEEN STRUCTURE
#2 AND STRUCTUER #37.

PROPERTY # 9007
B G INVESTMENTS, LLC
DB 420 PG 370

18” X 6" TEE
@ 12 0'CLOCK
(60° UPSTREAM)

PROPERTY # 4660
JERRY F. LAMBERT,
TRUSTEE
DB 267 PG 602

Top= 1420.10
F/L= 1416.10

- Metal Lid

Top= 1414.0
Inv.out= 1411.3 (6"W)

PERMANENT
SANITARY
SEWER
EASEMENT

HEAVY INFILTRATIO

ENTERING 10" VCP
SEWER UPSTREAM

Drap Inlet
Top= 1420.80
Inv.out= 1419.40 (8")

PROPERTY # 6074
ROBERT S.
PEELER, ETAL

INSTR. # 000002861

Drop Inlet
Top= 1420.66

Inv.= 1418.21 (8"TC) _
Inv.out= 1416.61 (12"7C) !

OF #2

Engineering « Surveying « Environmental Services
www.daa.com

Richmond, VA 23228

Richmond, VA
804-264-2228 Fax: 804-264-8773

8090 Villa Park Drive

Draper Aden Associates

(=N
]
) =4

CUT AND

CAP 10" VCP
UPSTREAM

OF STRUCTURE
#2

o v

TYPE Il REPAIR-
REMOVE METAL

PLATE AND CKEANOQUT.
CONSTRUCT NEW
WATERTIGHT
CONCRETE COVERE

#12

TYPE Il REPAIR-
REMOVE METAL

PLATE AND CLEANOUT.
CONSTRUCT NEW
WATERTIGHT
CONCRETE COVER.

TYPE IH REPAIR
REMOVE
EXISTING
CONCRETE
STRUCTURE
AND CONSTRUCT
A NEW CAST-
IN-PLACE
CONCRETE
MANHOLE

STRUETURE

ﬂl TRANSFER THIS

LATERAL TO NEW
18" RELIEF SEWER
ALONG CENTRAL
AVENUE

* “APPROPRIATE

MODIFICATIONS™&
TO PROPERLY'
ACCOMODATEY "

THIS CONDUIT:

CENTRAL AVENUE TUNNEL INSPECTION

CITY OF STAUNTON, VIRGINIA

EXISTING SANITARY SEWER PLAN

REVISIONS

DESIGNED BY:
N/A

DRAWN BY:
HLJ

CHECKED BY:
JST

SCALE:
1"= 20

DATE:
011113
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PROPERTY # 9119

CITY OF STAUNTON

DB 000 PG 1

ROL
Y WILLIAMS -
INC,

STACKHOUSE,

7z

TAUNTON
NT CONT

CITY oF g
PERMANE
SURVEY

B

STREET

NEW

OPEN CHANNEL WA

of-————-—-8s-——-
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24"RCP (Abandoned)
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PROPERTY # 3671
SCOMAG, LC
INSTR.# 060003598

STREET

DISTRICT ,
COURTS
BUILDING |

AUGUSTA

PROPERTY # 9005
AUGUSTA COUNTY

OF VIRGINIA |
DB 000 PG 0OO1

PROPERTY # 9010
AUGUSTA COUNTY
OF VIRGINIA

Drop Inlet
Drop Inlet Top= 1376.94
Top= 1379.87 Inv.in= 1374.39 (8"N)
Inv.out= 1377.35 Inv.iin= 1374.30 (6"N)

Inv.in= 1373.17 (18"E)
Inv.out= 1373.15 (24"S

Existing
Parking Lot

DB 220 PG 449

PROPERTY # 9110 [

CITY OF STAUNTON !
DB 183 PG 499

STREET

BEYERS

L 133H
INIT HOLVINE

Q7 0v181ELL 3

Hampton Roads, VA
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MISCELLANEOUS
REPAIR-
INSTALL NEW
~“CLEANOUT

“ "\ CAP\OR SEAL

v IS OPENING

INSTALL NEW
CLEANOUT

CAP OR SEAL
THIS OPENING

MISCELLANEOUS
REPAIR-

FILL CAVITY
WITH CONCRETE
TO TOP OF
EXISTING
STRUCTURE
WALLS

#65 L

MISCELLANEOUS
REPAIR-

FILL CAVITY
WITH

CONCRETE

TO TOP OF
EXISTING
STRUCTURE
WALLS :

#64 R

[FIELD VERIFY

TO DETERMINE
CONCRETE TOP
OF STRUCTURE #74
IS WATERTIGHT

AREE

MISCELLANEOUS =J»>
REPAIR

REMOVE

AND

REPLACE

THIS

LATERAL
ENCASEMENT

LEWIS CREEK TUNNEL INSPECTION

EXISTING TUNNEL PLAN
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|
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N/A
DRAWN BY:
HLJ
CHECKED BY:
JST
SCALE:
1"= 20'
DATE:
01/11/13
PROJECT NUMBER:

R11599R-05U

5 OF 7

www.daa.com




g January 11, 2013 4:20:32 PM

P:\R11\500\R11599R\R11599R-05U\CAD\TUNNEL MAP\DWG\R11599R-05U_A.dw!

BEYERS

STREET

Kz
° / Ex. M.H. #33 Div.
/ / Top= 1373.22
, J /" Inv.in= 1360.26 (SW)

Inv.in= 1360.21 (18"NW)

/ /
by / : ! f t= 1359.96 (18"E
ST /) / K / nv.ou .
0 / .ol v K / /
/) RN v ' ' /
e, / ~ / ) /
’ -/ ~~ ’
' /) < . / /
’ I
! ’
/

Tunnel Wal

| (ApRroX.)

Manhole
Top= 1373.94
Bottom= 1366.11

\

NN A~

Tunnel

Wall @%83

)L
[®

AT

Wharf Parking Lot

PROPERTY # 9121
CITY OF STAUNTON
DB 000 PG 001

Wharf Parking Lot

PROPERTY # 7588
STAUNTON HISTORIC
PROPERTIES, LLC
INSTR. # 050000922

MANHOLE

INSIDE
TUNNEL

PROPERTY # 9286
DAVID F.
BOTTENFIELD
INSTR. # 050000622

Ex. M.H.
Top= 1375.60

PROPERTY # /621
STAUNTON INVESTMENTS, LLC
INSTR. # 060001734
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MANHOLE
INSIDE
TUNNEL

Blacksburg, VA
Charlottesville, VA

Richmond, VA 23228

Richmond, VA
804-264-2228 Fax: 804-264-8773

8090 Villa Park Drive

Draper Aden Associates
Engineering « Surveying e« Environmental Services
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Tunnel Geometry - Existing Conditions

Dimension Model Shoulder
Name Span | Rise ) R Section shape . Manning's n Material
Source Dimension height
2180 |WW Survey 26.6 8.7 26.6x8.7 Box 0.030 Natural stream,
Staunton GIS 14 12 clean
2192 WW Survey 223 6.822.3x6.8 Box 0.030
Staunton GIS 14 12 Natural stream,
Draper 21 clean
Johnson 20?
2201 WW Survey 206 7.520.6x7.5 Box 0.030
Natural stream,
Staunton GIS 14 7
clean
Draper 16
2202 WW Survey 206 7.520.6x7.6 Box 0.030
Natural stream,
Staunton GIS 14 7
clean
Draper 20
2203 |SV2-9 6.5/22.8x 6.5 Box 0.030
Natural stream,
Draper 22.8
clean
Staunton GIS 22
2204 |Johnson 22 22x 6.3 Box 0.030 Natural stream,
SV 2-9 6.3 clean
2205 Johnson 22 7122x6.3 Box 0.030
SV 2-9 6.3 Natural stream,
Photos 6 clean
WW Survey 8
Natural stream,
3000 'WW Survey cross section irregular open channel 0.030 clean
3001 'WW Survey 26.6 8.7 26.6x8.7 Box 0.030
Staunton GIS 14 12 Natural stream,
Draper Aden inaccurate in this area clean
old 26.6 9
3002 |pictures 26.6/ 16 box 0.030 Natural stream,
old est 26,6 17 clean
3003 |pictures 18 16 arch 0.032
Stone Masonry
old est 17 17
3004 19 12 Box 0.030 Natural stream,
old est 22| 12 clean
3005 35/ 17.535x17.5 Rectangular 0.030 Natural stream,
old est 21 17.5 open channel clean
4000 WW Survey 10.3) 7.3 10.3x7.3 Arch 2 0.032
D .
raper 14.7 Stone Masonry
Staunton GIS 12| 85
Old Sew Lines 12, 85
4001 |Staunton GIS 12/ 8.5 12x8.5 Arch 2 0.032
. . . Stone Masonry
observed to be continuous with downstream section
4002 |Old Sew Lines 12/ 8.5 12x8.5 Arch 2 0.032
Stone Masonry
Draper 14.7




4003 | Old Sew Lines 14 8.5/14x8.5 Box 2 0.032
Stone Masonry
Draper 10.8
4004 Staunton GIS 120 8.5/12x8.5 Arch 2 0.032
Old Sew Lines 12, 85 Stone Masonry
Draper 8.5
4005 Staunton GIS 120 8.5/16x12.5 Box 6 0.032
Stone Masonry
Photos 16 12.5
St M
4006  Photos 12 12x6 Box NA 0.032 one Viasonry
4007 Staunton GIS 121 8.5/16x8.5 Box 3 0.032
WW Survey 16 Stone Masonry
Draper
4020 Staunton GIS 120 8.5/155x7 Box 3 0.032
WW Survey 15.5 7 Stone Masonry
Draper 12.6
4031 Staunton GIS 16 6/15.8x6 Box 0.030
Old Sew Lines 6.5
Natural stream,
Johnson 15.8 8.2
clean
Draper 14.7

no photos of
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PROJECT SCENARIOS



Peyton Creek

Project Description Individual Project Cost Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6
Project 3A - Replace first 600' of Tunnel along Central Ave $4,429,000 3A
Project 3B - Replace first 1,450' of Tunnel along Central Ave $11,561,000 3B
Project 4A - Flood Control Pond at Gypsy Hill Park $13,396,000 4A 4A
Project 4B - Flood Contol Pond at Winston Wine Stadium Parking Lot $48,902,000 4B 4B
Project 5 - Additional Gravity Line $46,515,000 5
100-Year Flood Reduction at Pump Street (ft) = 0.2 0.5 0.7 1.3 5.1 5.2
Level of Service Flood Event 10-Yr 25-Yr 25-Yr 10-Yr 100-Yr 100-Yr
Total Scenario Cost = |$13,396,000 $48,902,000 $62,298,000 $4,429,000 $11,561,000 $46,515,000




Lewis Creek

Project Description Individual Project Cost Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6
Project 1A - Replace Tunnel, confluence of Lewis and Peyton to Byer, Box Tunnel $2,796,000 1A
Project 1B - Remove Tunnel, confluence of Lewis and Peyton to Byer, Construct Open
$3,605,000 1B
Channel
Project 2A - Remove 120 S Augusta St Building, Construct Open Channel $2,197,000 2A 2A 2A
Project 2B - Replace Tunnel, S Augusta St, Box Tunnel $1,168,000 2B 2B 2B 2B 2B
Project 2C - Remove 113 S Augusta St Building, Construct Open Channel $2,319,000 2C 2C 2C 2C 2C
Project 6 - Additonal Gravity Line $46,288,000
Project 7 - Stormwater Pump Station $49,140,000
100-Year Flood Reduction at Wharf Parking Lot (ft) = 0.2 0.6 0.6 1.7 1.6 1.2
100-Year Flood Reduction at Parking Garage (ft) = 0.5 0.6 0.7 2.3 19 1.3
Level of Service Flood Event 10-Yr 10-Yr 25-Yr 50-Yr 50-Yr 10-Yr
Total Scenario Cost = |$2,319,000 $3,487,000 $5,684,000 $9,289,000 $8,480,000 $1,168,000




Lewis Creek

Project Description Individual Project Cost Scenario 7 Scenario 8 Scenario 9 Scenario 10 Scenario 11
Project 1A - Replace Tunnel, confluence of Lewis and Peyton to Byer, Box Tunnel $2,796,000 1A
Project 1B - Remove Tunnel, confluence of Lewis and Peyton to Byer, Construct Open
$3,605,000 1B

Channel
Project 2A - Remove 120 S Augusta St Building, Construct Open Channel $2,197,000 2A 2A 2A
Project 2B - Replace Tunnel, S Augusta St, Box Tunnel $1,168,000 2B 2B 2B
Project 2C - Remove 113 S Augusta St Building, Construct Open Channel $2,319,000
Project 6 - Additonal Gravity Line $46,288,000 6
Project 7 - Stormwater Pump Station $49,140,000 7

100-Year Flood Reduction at Wharf Parking Lot (ft) = 0.9 1.7 1.3 -0.1 2.0

100-Year Flood Reduction at Parking Garage (ft) = 0.9 2.0 1.5 0.0 2.1
Level of Service Flood Event 10-Yr 50-Yr 50-Yr 10-Yr 50-Yr
Total Scenario Cost = |$3,365,000 $6,970,000 $6,161,000 $46,288,000 $49,140,000




PEYTON CREEK SCENARIOS

10-Yr Storm Scenario 1: Project 4A Scenario 2: Project 4B
HGL HGL
. . Proposed . Proposed .
Manhole Location | Ex. Grade | HGLElev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-2 1420.5 1420.7 0.2 1417.5 -3.0 3.2 1416.47 -4.0 4.2
DT-1 1420.5 1420.7 0.2 1420.5 0.0 0.2 1420.5 0.0 0.2
T-31 1417.6 1413.7 -3.9 1412.39 -5.2 1.3 1411.94 -5.7 1.8
25-Yr Storm Scenario 1: Project 4A Scenario 2: Project 4B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | HGLElev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-2 1420.5 1421.5 0.9 1421.51 1.0 0.0 1420.59 0.1 0.9
DT-1 1420.5 1421.3 0.8 1421.2 0.7 -0.5 1420.8 0.3 -0.1
T-31 1417.6 1417.5 -0.1 1417.51 -0.1 0.0 1413.43 -4.2 4.0
50-Yr Storm Scenario 1: Project 4A Scenario 2: Project 4B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade HGL Elev. | Existing HGL | HGL Elev. Reduction | HGL Elev. Reduction
HGL HGL
(ft) (ft)
MH-2 1420.5 1422.1 1.6 1421.97 1.5 0.1 1421.73 1.2 0.4
DT-1 1420.5 1421.6 1.0 1421.46 0.9 -0.8 1421.35 0.8 -0.7
T-31 1417.6 1418.1 0.5 1417.96 0.4 0.1 1417.73 0.1 0.4
100-Yr Storm Scenario 1: Project 4A Scenario 2: Project 4B
HGL HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. Propgsed Reduction | HGL Elev. Propgsed Reduction
HGL ) HGL )
MH-2 1420.5 1422.3 1.8 1422.13 1.6 0.2 1421.78 1.3 0.5
DT-1 1420.5 1421.8 1.3 1421.69 1.2 0.1 1421.61 1.1 0.2
T-31 1417.6 1418.3 0.7 1418.13 0.5 0.2 1417.78 0.2 0.5




PEYTON CREEK SCENARIOS

Scenario 3: Projects 4A

10-Yr Storm Scenario 4: Project 3A
& 4B
HGL HGL
. . Proposed . Proposed .
Manhole Location | Ex. Grade | HGLElev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-2 1420.5 1420.7 0.2 1415.1 -54 5.6 1414.73 -5.8 6.0
DT-1 1420.5 1420.7 0.2 1420.5 0.0 0.2 1420.5 0.0 0.2
T-31 1417.6 1413.7 -3.9 1411.05 -6.6 2.6 1411.65 -6.0 2.0
25-Yr Storm Scenario 3: Projects 4A Scenario 4: Project 3A
& 4B
HGL HGL
Manhole Location | Ex. Grade | HGLElev. | Existing HGL | HGL Elev. Propgsed Reduction | HGL Elev. Propgsed Reduction
HGL (ft) HGL (ft)
MH-2 1420.5 1421.5 0.9 1420.08 -0.4 1.4 1418.5 -2.0 3.0
DT-1 1420.5 1421.3 0.8 1420.5 0.0 0.2 1420.5 0.0 0.2
T-31 1417.6 1417.5 -0.1 1413.23 -4.4 4.2 1417.23 -0.4 0.2
50-Yr Storm Scenario 3: Projects 4A Scenario 4: Project 3A
& 4B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | HGL Elev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-2 1420.5 1422.1 1.6 1421.63 1.1 0.5 1420.11 -0.4 2.0
DT-1 1420.5 1421.6 1.0 1421.25 0.7 -0.5 1420.5 0.0 0.2
T-31 1417.6 1418.1 0.5 1417.63 0.0 0.5 1418.14 0.5 0.0
100-Yr Storm scenario Z: :gojeds 4A Scenario 4: Project 3A
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-2 1420.5 1422.3 1.8 1421.59 1.1 0.7 1421.05 0.5 1.3
DT-1 1420.5 1421.8 1.3 1421.54 1.0 0.3 1420.5 0.0 1.3
T-31 1417.6 1418.3 0.7 1417.59 0.0 0.7 1418.11 0.5 0.2




PEYTON CREEK SCENARIOS

10-Yr Storm Scenario 5: Project 3B Scenario 6: Project 5
HGL HGL
. . Proposed . Proposed .
Manhole Location | Ex. Grade | HGLElev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-2 1420.5 1420.7 0.2 1414.62 -5.9 6.1 1415.08 -5.4 5.6
DT-1 1420.5 1420.7 0.2 1420.66 0.1 0.0 1420.5 0.0 0.2
T-31 1417.6 1413.7 -3.9 1409.39 -8.2 4.3 1411.03 -6.6 2.7
25-Yr Storm Scenario 5: Project 3B Scenario 6: Project 5
HGL HGL
Manhole Location | Ex. Grade | HGLElev. | Existing HGL | HGL Elev. Propgsed Reduction | HGL Elev. Propgsed Reduction
HGL (ft) HGL (ft)
MH-2 1420.5 1421.5 0.9 1415.62 -4.9 5.8 1416.12 -4.4 5.3
DT-1 1420.5 1421.3 0.8 1420.5 0.0 0.2 1420.5 0.0 0.2
T-31 1417.6 1417.5 -0.1 1410.39 -7.2 7.1 1411.95 -5.7 5.5
50-Yr Storm Scenario 5: Project 3B Scenario 6: Project 5
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade HGL Elev. | Existing HGL | HGL Elev. Reduction | HGL Elev. Reduction
HGL HGL
(ft) (ft)
MH-2 1420.5 1422.1 1.6 1416.4 -4.1 5.7 1416.49 -4.0 5.6
DT-1 1420.5 1421.6 1.0 1420.5 0.0 0.2 1420.5 0.0 0.2
T-31 1417.6 1418.1 0.5 1411.17 -6.4 6.9 1411.95 -5.7 6.1
100-Yr Storm Scenario 5: Project 3B Scenario 6: Project 5
HGL HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. Propgsed Reduction | HGL Elev. Propgsed Reduction
HGL ) HGL )
MH-2 1420.5 1422.3 1.8 1417.21 -3.3 5.1 1417.1 -3.4 5.2
DT-1 1420.5 1421.8 1.3 1420.5 0.0 0.2 1420.5 0.0 0.2
T-31 1417.6 1418.3 0.7 1411.98 -5.6 6.3 1412.26 -5.3 6.0




PEYTON CREEK SCENARIOS

10-Yr Storm
Manhole Location | Ex. Grade | HGL Elev. | Existing HGL
MH-2 1420.5 1420.7 0.2
DT-1 1420.5 1420.7 0.2
T-31 1417.6 1413.7 -3.9
25-Yr Storm
Manhole Location | Ex. Grade | HGL Elev. | Existing HGL
MH-2 1420.5 1421.5 0.9
DT-1 1420.5 1421.3 0.8
T-31 1417.6 1417.5 -0.1
50-Yr Storm
Manhole Location | Ex. Grade | HGLElev. | Existing HGL
MH-2 1420.5 1422.1 1.6
DT-1 1420.5 1421.6 1.0
T-31 1417.6 1418.1 0.5
100-Yr Storm
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL
MH-2 1420.5 1422.3 1.8
DT-1 1420.5 1421.8 1.3
T-31 1417.6 1418.3 0.7




LEWIS CREEK SCENARIOS

Scenario 2: Projects 2C

10-Yr Storm Scenario 1: Project 2C
& 2B
. _ Proposed HGL_ Proposed HGL,
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-23 1373.9 1372.27 -1.6 1372.27 -1.6 0.0 1371.38 -2.5 0.9
MH-48 1374.9 1374.58 -0.3 1374.58 -0.3 0.0 1373.77 -1.1 0.8
T-43 1375.0 1376.66 1.7 1376.66 1.7 0.0 1375.85 0.9 0.8
MH-6 1377.5 1379.9 2.4 1377.5 0.0 24 1379.1 1.6 0.8
MH-21 1382.6 1376.58 -6.0 1376.58 -6.0 0.0 1375.57 -7.0 1.0
T-39 1376.0 1375.55 -0.5 1375.55 -0.5 0.0 1374.74 -1.3 0.8
25-Yr Storm Scenario 1: Project 2C Scenario 2: Projects 2C
& 2B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL HGL Elev. Reduction | HGL Elev. Reduction
HGL HGL
(ft) (ft)
MH-23 1373.9 1374.77 0.9 1374.78 0.9 0.0 1373.15 -0.7 1.6
MH-48 1374.9 1377.11 2.2 1377 2.1 0.1 1376.95 2.0 0.2
T-43 1375.0 1377.45 2.5 1377.35 2.4 0.1 1377.23 2.2 0.2
MH-6 1377.5 1379.68 2.2 1379.58 2.1 0.1 1379.47 2.0 0.2
MH-21 1382.6 1380.32 -2.3 1380.21 -2.4 0.1 1380.16 -2.4 0.2
T-39 1376.0 1378.46 2.5 1378.35 2.3 0.1 1378.3 2.3 0.2
50-Yr Storm Scenario 1: Project 2C SESENTE ;: ;;mects 2C
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-23 1373.9 1376.57 2.7 1375.85 2.0 0.7 1374.93 1.0 1.6
MH-48 1374.9 1377.41 2.5 1377.34 2.4 0.1 1376.93 2.0 0.5
T-43 1375.0 1378.29 3.3 1378.22 3.2 0.1 1377.81 2.8 0.5
MH-6 1377.5 1380.71 3.2 1380.65 3.2 0.1 1380.25 2.8 0.5
MH-21 1382.6 1381.43 -1.2 1381.36 -1.3 0.1 1380.95 -1.7 0.5
T-39 1376.0 1378.55 2.5 1378.48 2.5 0.1 1378.07 2.1 0.5
100-Yr Storm Scenario 1: Project 2C Scenario ;: ZPI;OJECtS 2C
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL HGL Elev. Reduction | HGL Elev. Reduction
HGL HGL
(ft) (ft)
MH-23 1373.9 1378.41 4.5 1377.89 4.0 0.5 1377.2 3.3 1.2
MH-48 1374.9 1379.25 4.3 1378.73 3.8 0.5 1378.69 3.8 0.6
T-43 1375.0 1379.25 4.3 1379.61 4.6 -0.4 1379.32 4.3 -0.1
MH-6 1377.5 1380.56 3.1 1382.01 4.5 -1.5 1381.73 4.2 -1.2
MH-21 1382.6 1384.88 2.3 1384.36 1.8 0.5 1384.32 1.7 0.6
T-39 1376.0 1380.6 4.6 1380.08 4.1 0.5 1380.04 4.0 0.6




LEWIS CREEK SCENARIOS

Scenario 3: Projects 2C,

Scenario 4: Projects 2C,

AT 2B, & 2A 2B, 2A, & 1B
. _ Proposed HGL, Proposed HGL_
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-23 1373.9 1372.27 -1.6 1370.71 -3.2 1.6 1370.71 -3.2 1.6
MH-48 1374.9 1374.58 -0.3 1373.72 -1.2 0.9 1371.07 -3.8 3.5
T-43 1375.0 1376.66 1.7 1375.79 0.8 0.9 1372.51 -2.5 4.2
MH-6 1377.5 1379.9 2.4 1379.05 1.5 0.9 1375.34 -2.2 4.6
MH-21 1382.6 1376.58 -6.0 1375.5 -7.1 1.1 1373.76 -8.8 2.8
T-39 1376.0 1375.55 -0.5 1374.69 -1.3 0.9 1371.63 -4.4 3.9
Scenario 3: Projects 2C, Scenario 4: Projects 2C,
25-¥r Storm 2B, & 2A 2B, 2A, & 1B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. Reduction | HGL Elev. Reduction
HGL HGL
(ft) (ft)
MH-23 1373.9 1374.77 0.9 1372.94 -0.9 1.8 1372.94 -0.9 1.8
MH-48 1374.9 1377.11 2.2 1376.9 2.0 0.2 1373.22 -1.7 3.9
T-43 1375.0 1377.45 2.5 1377.24 2.3 0.2 1374.59 -0.4 2.9
MH-6 1377.5 1379.68 2.2 1379.48 2.0 0.2 1377.18 -0.3 2.5
MH-21 1382.6 1380.32 -2.3 1380.11 -2.5 0.2 1376.43 -6.2 3.9
T-39 1376.0 1378.46 2.5 1378.25 2.3 0.2 1374.57 -1.4 3.9
Scenario 3: Projects 2C, Scenario 4: Projects 2C,
ST 2B, & 2A 2B, 2A, & 1B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-23 1373.9 1376.57 2.7 1374.74 0.9 1.8 1374.74 0.9 1.8
MH-48 1374.9 1377.41 2.5 1376.85 1.9 0.6 1374.99 0.1 24
T-43 1375.0 1378.29 3.3 1377.73 2.7 0.6 1376.5 1.5 1.8
MH-6 1377.5 1380.71 3.2 1380.17 2.7 0.5 1379.76 2.3 1.0
MH-21 1382.6 1381.43 -1.2 1380.87 -1.7 0.6 1379.01 -3.6 24
T-39 1376.0 1378.55 2.5 1377.99 2.0 0.6 1376.13 0.1 24
Scenario 3: Projects 2C, Scenario 4: Projects 2C,
100-¥r Storm 2B, & 2A 2B, 2A, & 1B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. Reduction | HGL Elev. Reduction
HGL HGL
(ft) (ft)
MH-23 1373.9 1378.41 4.5 1376.7 2.8 1.7 1376.7 2.8 1.7
MH-48 1374.9 1379.25 4.3 1378.81 3.9 0.4 1376.93 2.0 2.3
T-43 1375.0 1379.25 4.3 1379.48 4.5 -0.2 1378.04 3.0 1.2
MH-6 1377.5 1380.56 3.1 1381.48 4.0 -0.9 1380.47 3.0 0.1
MH-21 1382.6 1384.88 2.3 1384.44 1.8 0.4 1382.56 0.0 2.3
T-39 1376.0 1380.6 4.6 1380.16 4.2 0.4 1378.28 2.3 2.3




LEWIS CREEK SCENARIOS

10-Yr Storm

Scenario 5: Projects 2C,

Scenario 6: Project 2B

2B, 2A, & 1A
. . Proposed HGL, Proposed HGL_
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-23 1373.9 1372.27 -1.6 1370.71 -3.2 1.6 1371.85 -2.0 0.4
MH-48 1374.9 1374.58 -0.3 1371.07 -3.8 3.5 1374.16 -0.7 0.4
T-43 1375.0 1376.66 1.7 1372.51 -2.5 4.2 1376.24 1.3 0.4
MH-6 1377.5 1379.9 2.4 1375.34 -2.2 4.6 1379.49 2.0 0.4
MH-21 1382.6 1376.58 -6.0 1373.76 -8.8 2.8 1376.11 -6.5 0.5
T-39 1376.0 1375.55 -0.5 1371.63 -4.4 3.9 1375.13 -0.9 0.4
25-Yr Storm Scenazr::’ 2:2’11625 2C, Scenario 6: Project 2B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. Reduction | HGL Elev. Reduction
HGL HGL
(ft) (ft)
MH-23 1373.9 1374.77 0.9 1372.94 -0.9 1.8 1374.48 0.6 0.3
MH-48 1374.9 1377.11 2.2 1374.28 -0.6 2.8 1376.82 1.9 0.3
T-43 1375.0 1377.45 2.5 1375.66 0.7 1.8 1377.16 2.2 0.3
MH-6 1377.5 1379.68 2.2 1378.03 0.5 1.7 1379.41 1.9 0.3
MH-21 1382.6 1380.32 -2.3 1377.49 -5.1 2.8 1380.03 -2.6 0.3
T-39 1376.0 1378.46 2.5 1375.63 -0.4 2.8 1378.17 2.2 0.3
50-Yr Storm Scena;;)’ ;:‘:Jf;ts 2G, Scenario 6: Project 2B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-23 1373.9 1376.57 2.7 1374.74 0.9 1.8 1376.66 2.8 -0.1
MH-48 1374.9 1377.41 2.5 1376.23 1.3 1.2 1377.5 2.6 -0.1
T-43 1375.0 1378.29 3.3 1377.11 2.1 1.2 1378.38 34 -0.1
MH-6 1377.5 1380.71 3.2 1379.57 2.1 1.1 1380.8 3.3 -0.1
MH-21 1382.6 1381.43 -1.2 1380.25 -2.4 1.2 1381.52 -1.1 -0.1
T-39 1376.0 1378.55 2.5 1377.37 1.4 1.2 1378.64 2.6 -0.1
100-Yr Storm Scenazr::’ 2:2’11&‘?5 2G, Scenario 6: Project 2B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. Reduction | HGL Elev. Reduction
HGL HGL
(ft) (ft)
MH-23 1373.9 1378.41 4.5 1376.7 2.8 1.7 1377.08 3.2 1.3
MH-48 1374.9 1379.25 4.3 1377.38 2.5 1.9 1377.92 3.0 1.3
T-43 1375.0 1379.25 4.3 1378.06 3.1 1.2 1378.27 3.3 1.0
MH-6 1377.5 1380.56 3.1 1380.49 3.0 0.1 1380.69 3.2 -0.1
MH-21 1382.6 1384.88 2.3 1383.01 0.4 1.9 1383.55 0.9 1.3
T-39 1376.0 1380.6 4.6 1378.73 2.7 1.9 1379.27 3.3 1.3




LEWIS CREEK SCENARIOS

Scenario 7: Projects 2B

Scenario 8: Projects 2B,

10-Yr Storm 2 2A 2A & 1B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-23 1373.9 1372.27 -1.6 1371.1 -2.8 1.2 1371.08 -2.8 1.2
MH-48 1374.9 1374.58 -0.3 1373.7 -1.2 0.9 1371.35 -3.6 3.2
T-43 1375.0 1376.66 1.7 1375.8 0.8 0.9 1372.6 -2.4 4.1
MH-6 1377.5 1379.9 2.4 1379.1 1.5 0.9 1375.36 -2.1 4.5
MH-21 1382.6 1376.58 -6.0 1375.5 -7.1 1.1 1373.76 -8.8 2.8
T-39 1376.0 1375.55 -0.5 1374.7 -1.3 0.9 1371.93 -4.1 3.6
-0.8
Scenario 7: Projects 2B Scenario 8: Projects 2B,
25-Yr Storm % 2A IA & 1B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL HGL Elev. Reduction | HGL Elev. Reduction
HGL HGL
(ft) (ft)
MH-23 1373.9 1374.77 0.9 1373.5 -0.4 1.3 1373.5 -0.4 1.3
MH-48 1374.9 1377.11 2.2 1376.9 2.0 0.2 1373.71 -1.2 3.4
T-43 1375.0 1377.45 2.5 1377.2 2.2 0.2 1375.08 0.1 2.4
MH-6 1377.5 1379.68 2.2 1379.5 2.0 0.2 1377.57 0.1 2.1
MH-21 1382.6 1380.32 -2.3 1380.1 -2.5 0.2 1376.92 -5.7 34
T-39 1376.0 1378.46 2.5 1378.3 2.3 0.2 1375.06 -0.9 34
-0.8
Scenario 7: Projects 2B Scenario 8: Projects 2B,
50-Yr Storm 8 2A IA & 1B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-23 1373.9 1376.57 2.7 1375.6 1.7 1.0 1375.59 1.7 1.0
MH-48 1374.9 1377.41 2.5 1377.2 2.3 0.2 1375.77 0.9 1.6
T-43 1375.0 1378.29 3.3 1378.1 3.1 0.2 1376.88 1.9 1.4
MH-6 1377.5 1380.71 3.2 1380.5 3.0 0.2 1379.85 2.3 0.9
MH-21 1382.6 1381.43 -1.2 1381.2 -1.4 0.2 1379.79 -2.8 1.6
T-39 1376.0 1378.55 2.5 1378.3 2.3 0.2 1376.91 0.9 1.6
Scenario 7: Projects 2B Scenario 8: Projects 2B,
100-Yr Storm % 2A IA & 1B
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. Reduction | HGL Elev. Reduction
HGL HGL
(ft) (ft)
MH-23 1373.9 1378.41 4.5 1377.06 3.2 1.4 1377.06 3.2 1.4
MH-48 1374.9 1379.25 4.3 1378.38 3.5 0.9 1377.27 2.4 2.0
T-43 1375.0 1379.25 4.3 1378.72 3.7 0.5 1377.61 2.6 1.6
MH-6 1377.5 1380.56 3.1 1381.14 3.6 -0.6 1380.05 2.5 0.5
MH-21 1382.6 1384.88 2.3 1384.01 1.4 0.9 1382.9 0.3 2.0
T-39 1376.0 1380.6 4.6 1379.73 3.7 0.9 1378.62 2.6 2.0




LEWIS CREEK SCENARIOS

10-Yr Storm

Scenario 9: Projects 2B,

Scenario 10: Project 6

2A, & 1A
. . Proposed HGL, Proposed HGL_
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-23 1373.9 1372.27 -1.6 1371.08 -2.8 1.2 1372.27 -1.6 0.0
MH-48 1374.9 1374.58 -0.3 1371.35 -3.6 3.2 1374.58 -0.3 0.0
T-43 1375.0 1376.66 1.7 1372.6 -2.4 4.1 1375.08 0.1 1.6
MH-6 1377.5 1379.9 2.4 1375.36 -2.1 4.5 1375.87 -1.6 4.0
MH-21 1382.6 1376.58 -6.0 1373.76 -8.8 2.8 1376.58 -6.0 0.0
T-39 1376.0 1375.55 -0.5 1371.93 -4.1 3.6 1375.55 -0.5 0.0
25-Yr Storm Scenanz:z;rﬁ\ects 28, Scenario 10: Project 6
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. Reduction | HGL Elev. Reduction
HGL HGL
(ft) (ft)
MH-23 1373.9 1374.77 0.9 1373.5 -0.4 1.3 1374.77 0.9 0.0
MH-48 1374.9 1377.11 2.2 1374.84 -0.1 2.3 1377.11 2.2 0.0
T-43 1375.0 1377.45 2.5 1376.21 1.2 1.2 1377.45 2.5 0.0
MH-6 1377.5 1379.68 2.2 1378.52 1.0 1.2 1379.64 2.1 0.0
MH-21 1382.6 1380.32 -2.3 1378.05 -4.6 2.3 1380.32 -2.3 0.0
T-39 1376.0 1378.46 2.5 1376.19 0.2 2.3 1378.46 2.5 0.0
50-Yr Storm Scenarn;:’:;r&ects 28, Scenario 10: Project 6
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. HGL Reduction | HGL Elev. HGL Reduction
(ft) (ft)
MH-23 1373.9 1376.57 2.7 1375.59 1.7 1.0 1376.57 2.7 0.0
MH-48 1374.9 1377.41 2.5 1376.48 1.6 0.9 1377.41 2.5 0.0
T-43 1375.0 1378.29 3.3 1377.36 2.4 0.9 1378.29 3.3 0.0
MH-6 1377.5 1380.71 3.2 1379.81 2.3 0.9 1380.14 2.6 0.6
MH-21 1382.6 1381.43 -1.2 1380.5 -2.1 0.9 1381.43 -1.2 0.0
T-39 1376.0 1378.55 2.5 1377.62 1.6 0.9 1378.55 2.5 0.0
100-Yr Storm Scenanz:z;rﬁ\ects 2B, Scenario 10: Project 6
Proposed HGL Proposed HGL
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. Reduction | HGL Elev. Reduction
HGL HGL
(ft) (ft)
MH-23 1373.9 1378.41 4.5 1377.06 3.2 1.4 1378.41 4.5 0.0
MH-48 1374.9 1379.25 4.3 1377.75 2.8 1.5 1379.25 4.3 0.0
T-43 1375.0 1379.25 4.3 1378.09 3.1 1.2 1379.59 4.6 -0.3
MH-6 1377.5 1380.56 3.1 1380.52 3.0 0.0 1381.38 3.9 -0.8
MH-21 1382.6 1384.88 2.3 1383.38 0.8 1.5 1384.88 2.3 0.0
T-39 1376.0 1380.6 4.6 1379.1 3.1 1.5 1380.6 4.6 0.0




LEWIS CREEK SCENARIOS

10-Yr Storm Scenario 11: Project 7
. _ Proposed HGL,
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. HGL Reduction
(ft)
MH-23 1373.9 1372.27 -1.6 1369.21 -4.7 3.1
MH-48 1374.9 1374.58 -0.3 1370.32 -4.6 4.3
T-43 1375.0 1376.66 1.7 1372.4 -2.6 4.3
MH-6 1377.5 1379.9 2.4 1375.33 -2.2 4.6
MH-21 1382.6 1376.58 -6.0 1373.76 -8.8 2.8
T-39 1376.0 1375.55 -0.5 1371.21 -4.8 4.3
25-Yr Storm Scenario 11: Project 7
. . Proposed HGL.
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. HGL Reduction
(ft)
MH-23 1373.9 1374.77 0.9 1374.3 0.4 0.5
MH-48 1374.9 1377.11 2.2 1376.76 1.9 0.3
T-43 1375.0 1377.45 2.5 1377.11 2.1 0.3
MH-6 1377.5 1379.68 2.2 1379.35 1.8 0.3
MH-21 1382.6 1380.32 -2.3 1379.97 -2.6 0.3
T-39 1376.0 1378.46 2.5 1378.11 2.1 0.4
50-Yr Storm Scenario 11: Project 7
. . Proposed HGL,
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. HGL Reduction
(ft)
MH-23 1373.9 1376.57 2.7 1374.3 0.4 2.3
MH-48 1374.9 1377.41 2.5 1375.99 1.1 14
T-43 1375.0 1378.29 3.3 1376.87 1.9 14
MH-6 1377.5 1380.71 3.2 1379.34 1.8 14
MH-21 1382.6 1381.43 -1.2 1380.01 -2.6 14
T-39 1376.0 1378.55 2.5 1377.13 1.1 14
100-Yr Storm Scenario 11: Project 7
. . Proposed HGL.
Manhole Location | Ex. Grade | EX HGL Elev. | Existing HGL | HGL Elev. HGL Reduction
(ft)
MH-23 1373.9 1378.41 4.5 1376.32 2.4 2.1
MH-48 1374.9 1379.25 4.3 1377.16 2.3 2.1
T-43 1375.0 1379.25 4.3 1377.51 2.5 1.7
MH-6 1377.5 1380.56 3.1 1379.95 2.5 0.6
MH-21 1382.6 1384.88 2.3 1382.79 0.2 2.1
T-39 1376.0 1380.6 4.6 1378.51 2.5 2.1
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Engineering Profile - Project 1B+2A+B+C - 25-yr (220184A19_Model_Design AMB 5-12.stsw)
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Engineering Profile - Project 1B+2A+B+C - 50-yr (220184A19_Model_Design.stsw)
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Engineering Profile - Project 1B+2A+B+C - 100-yr (220184A19_Model_Design.stsw)
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Profile Report
Engineering Profile - Project 1A+2A+B+C - 10-yr (220184A19_Model_Design.stsw)
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Engineering Profile - Project 1A+2A+B+C - 25-yr (220184A19_Model_Design AMB 5-12.stsw)
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Engineering Profile - Project 1A+2A+B+C - 100-yr (220184A19_Model_Design.stsw)
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Engineering Profile - Project 2B - 25yr (220184A19_Model_Design AMB 5-12.stsw)
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Profile Report

Engineering Profile - Project 2B - 50-yr (220184A19_Model_Design.stsw)

1,385.00
a7
O 1 352.331 Invert: 1,362,571 149
i, Aol seo 65 fpvert: 1,364 410
g Depih: /1.3 las . HOL in: 1,376,451
Grauna 1810011 nver 1,363 298 HEU r7e 381 Depth: .00
137531 Depth. 6.4 1 Ground: 1,382,001t
Do 7| o1 275 51
Ground: 1,382,601 Invert: 1,364,521
HGL in: 1.376.67 f
138000 —1 — o Dann 2
Ground: 1.379.09t
M-8
Rim.: 1,374,901
H-23
HGLin: 1,377.50 1
/’—’/ invert:.364.721 HoL 261 T4 oo
.44 HGLin: 1,378,381t
1.375.00 ; invert 1,365,541 DepT it
s arpn@ 00 HGLin: 1,377,641t Ground: 1,374,991
Mo 00 . — Depin: 221t
e Bl s.00 cis C Sl pooitie || Ground: {,375.44 1t
) oo v Box-208% o
3 201G o 1750000 758D cfs C: 6440
a Rectangular CHEPTE. G 1ua 08 cfe 2203 zagsn@aoa:wn
a8t Box. 2.8 65 - 0030
1.370.00 SopEEs @O L i ch@us az0ec 178010 0005 L e 830 s
— {20 cogutar chah e 0005 22835 ' 5
B o a SEtT IR womlar Ty s ol s © as 118.31.@ 0005 ok 22017 53 ftn={030 SsoadosC Srores
37 0109 fes o0 4sC: 92 cts
2010 o k0000 cfs 10961 afdo00
a3 msogs
1,365.00
//
L
1,360.00
“0450.00 040000 0+50.00 1+00.00 1450.00 210000 2450.00 3400.00 3450.00 440000 4450.00 5400.00 5450.00 6+00.00 545000 7+00.00 7450.00
Station (1)

220184A19_Model_Design.stsw

5/13/2021

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

42

Invert: 1,367.401
HGLin: 1,370.42 11
Bept 2410

Ground: 1.377.00 t

141
Ipaert 1,367
HGLin: 1.380.
Depih: 2.5t
Ground: 1,377,

MH-5

Rim: 1,378 791

Invert 1,367,691
38073 1t

HGL ol

Rim:1,377.5011

x
55

i
2761 @ ppos2 it
freguir ChanrBl 8,608 "0l
20z 15031 @ 0000s 40 2t nm@mmm
§ =000 Bk m6x751 .
a0 e & Faiscs i Ry o
8400.00 845000 9400.00 9450.00 10+00.00 10450.00

SewerGEMS
[10.03.02.04]
Page 1 of 1



Profile Report

Engineering Profile - Project 2B - 100-yr (220184A19_Model_Design.stsw)

47
vt 1362571 T
07 i ianen a5 et 1364411
Invet 1 011 46 Invert 1363751 HELip 376,791
A o T Ty SR
o [ g
Do 631 Gound: 1382751 201
Gpund: 132601 Gound: 137909 ft
1,380.00 — //
I—
w2
I 3
i
13750 %
1
soan@ooriit L1
oort i 026048 @0CT 05
oduat 3.a161@ 00T L T ot %55
005 2 01 GE 175 er00% o 210416000 Bricoq0cks 06440
recngla Ok G 1o 4 o Jioopesc
fposC
137000 astn@ooit U 9
e 0r OO0 gl e
Iobnrance o
19500
[ Em—
[ I
12000
o500 00 os0m 110000 15000 20000

220184A19_Model_Design.stsw
5/11/2021

T43

HA 301t vt 1.366.491t
T4 HGLin 137827
it 136554 331

HGL i 1.377.98 1 Gound: 137499 1

Depth 25t
Gourd: 137544 1t

2203:2095 1 @ 0004 Ut
Box-228x 651 n=00%0
Q900.00cfs G890 cls

204 178011 @OWS R
it Box-220x63fn0 00
50000 dsC: 9110488

2192 118,31 @0005 Ut
Box- 223%68ftn=0030
Q120000 fsC: 1037.81ds

345000

445000 54000 60000 645000 745000

Station 1)

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

Ta2
Invet: 1.367.401t

HGLin 137931
Dept 23
Gound: 137700t

/mm«

2202 150811 @ 0001 Ut
Box-206x 76 tn=0.080
Q:1.200.00cf5C: 38531 dfs

Goud: 137759)

o
Ireguiar Chant

Hor.437HE
&b 20675 0.

Ql#0000cs C: 1019

85000

940000

95000

M5
Rim 1378791
Inver: 1,367,

HAC 181

27 6h@pPOBR oy
50!
loocis: 14941235

fs

1040000 1045000

SewerGEMS
[10.03.03.44]
Page 1 of 1



Profile Report
Engineering Profile - Project 2A+B - 10-yr (220184A19_Model_Design.stsw)

138500
7HeL 1367221
07 | pimet i e 13m0
Invert: 1. 138t T45HGL 1,371.10 1t =)
HA: 1366961 TA6 HAL: 1.37087 flovert 1,363 75 Ivert 16760
Irvert 1363291 | Bepi 1171t Dopif 021
Deph 4171
N4BHG 1373720 IoHa 105
138000 L MH23HL: 137108 Fim: 1374501 o
U k vert 1367861
; - [ oehish
Dt 20 T42HAL 1377741
// 28 Invert: 1.367.40 T4THG 137811
T44 HAL 1,374.06 1 ] ivet 1367498 |
vt 13685410 THHAL 137570 Deph: 0811
Dopt 141 ver: 13684901
137500 L r
00111
1610001
- 0% 160 4 ot
g s el O crimdp 200 C 0
§ o 12ds
H 01 @O o0 200 15081 @0.0006 . G2 pocisCi 14
H S apoel- 50f 115 Box- 206X 76 1=0.030
H pecirglet O a0t I et 2203 22051 @ 000U Q128.69.isC: 36531 ds o ook
¢ 00 PR S0 0% " Box- 28651 000 24371 @O0
137000 Box- 800X 10 Js.47 cfs 204 7801 @ 000 Q1 p2B6ACls C 8.0l Bof- 206275002000 |
Q19915998 192 1183 ft @0O0S3 Rt ik ‘Box -220% 63 =0 Q14pBeachC
Bar - 22368000, Q1,228 BacfsC: 91104 cfs
055 clsC: 10378105
oottt @199
006511 @005 b [
"100% 120
L— 203
cisC: 28
Q19901
136500
—
L
136000
045000 040000 05000 140000 145000 20000 25000 3000 35000 40000 45000 50000 55000 640000 65000 740000 75000 840000 845000 94000 945000 104000 1045000

Station (1)

SewerGEMS
220184A19_Model_Design.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.03.44]
5/18/2021 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203- Page 1 of 1

755-1666



137500

137000

045000

Profile Report

Engineering Profile - Project 2A+2B - 25-yr (220184A19_Model_Design AMB 5-12.stsw)

7L 136860
07 Livet 132571
v 1 st

/ el s

-

]

L s =)

s s AT
Pectngd s g cisC: 1 04

R
5111@0011)

B o 1201 r00%
Q294191 cisC 282

040000 05000

1373521

TasHAL
TUG HGL: 137324 1 Ivert 1363751

et 1363791 | Depr 57
/nmm

—

n6n@o0t!d

6 60 A0l

220184A19_Model_Design AMB 5-12.stsw

5/14/2021

000 PR B
Q2o 916G

[

n
@001
B

a2

NH4BHGL 13768711

T44 HL 1376931

T3 G 13772210
invert: 136,49 t
Depth: 221t

Depth 151

2203 22051 @ 000U
ok - 228 6511 =000
2204: 17801 @ 00053 ¥t Q1,00000cf5 C 89.90cfs
ik ‘Box -220x 63 1 n=0.0%0

el Q500.00d5C: 911,04 ls

12 1183 R @OO0S R
Faor. 2231 6B =00
Q240000cfsC: 1037.81s

340000 545000 645000

35000

440000

Station (1)

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

MHSHGL 137934 1

Rim 137791
e 1367691
den
WHsHaL 1379461
Fim 1377501
et 1367581
B 301
et 1367401 4P 1379
B 151 et 1367400 |
/WW 13ft
"
76t
CHMd) 01 x0) ¢ 0
200 15081 @006 *arappodsc: 1400
Box. 20676 R1-0030
Q100000860 37415 s
ol 371 @000k 1
2l exrstn00
ao0cisC 10161
wa0m w50m sam sam 100000 1055000

SewerGEMS
[10.03.03.44]
Page 1 of 1



1,385.00

1,380.00

1,375.00

Bevation )

1,370.00

1,365.00

1,360.00
-0+50.00

TATHGL 1,365 8510

07 flnvert 1,36
Invert: 1 f5epat 11,310
T-45 HOL: 1,375,601t
HOL: 1,469,421t L6 HGL 1,975 A1dvert. 1,363,751
Irvert 1,363 291 Depth: 7.2 i
Dlepth: 7.3 1
| [ N
R
I
i
sof 41.61@ 001G I
ool 213 160 R =0T
s ffrs.a0/ds C: 47
og 10t
or@o od® o
a005: 2404 G 0] 175“ o proi2h: 8 @0nnnn‘0“
Recongr el st 000-prai B .mex\a
S ocongt CIEN 14250
—
we
r@o
3008 ;Ss,uuim ";’;n
Do a0 dsC: 282
L L —
/’//
0400.00 045000 1+00.00 1450.00 240000

220184A19_Model_Design.stsw

5/13/2021

astop TS e

Depth: 1.7

@ 00m iy
s moon
a0 i b ates

2+50.00 3+400.00

Profile Report
Engineering Profile - Project 2A+B - 50-yr (220184A19_Model_Design.stsw)

MH-48HGL: 1,377,181t
Rim_1,374.901t

Ihvert: 1,365,351
Dlepth: 2.3 1

Invert 1.365.5:
Depth: 1191t

220e| 355 1 @ 000K T
ok |220% 63 1tn=q030
aopoocsc: 01248k

3+50.00 4+00.00

MH-5HGL:1.380.411t

Rim1.376.70%
Inveft 1,367,691
Depth: 161t
MH-GHGL: 1,680,401
Rim- 1,377 501t
Tnvert: 1,367 86
Depth: 3,01
TaznoL 379 110
e 156740 +4THGL: 1.340]03
Dept Tovor 1,567 4
TaNGL 1 378 061 Depth:2.11t
Invr: 1,366.4
Depth: 311t
i
2764 @IS 0030
| a0 x
fregutar Chant ot 09 ct
2202 1508 1@ 0.0006 1t a1,80p o cis G 14
Box-20.6x76 fLr=
22 z3051.0 0003e Q:1,200.00 6 C: 374 1515 v @00l
Box 2437
=004
204: 11»%@000"’“’“ moqmsc meoas Boxl 206x 75 ftn:
oo peosy @ Q14000es CTOT6S
i o104
4+50.00 5400.00 5450.00 6+00.00 6+50.00 7+00.00 7+50.00 8400.00 8450.00 9400.00 9450.00 10+00.00 10450.00
station (1)

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

755-1666

SewerGEMS
[10.03.02.04]
Page 1 of 1



Profile Report
Engineering Profile - Project 2A + B - 100-yr (220184A19_Model_Design.stsw)

T47HGL: 13708710
1382571

o7 VHSHGL 1381070
o Rm 1378791
TSHL 1377071 ;
Ha 13063 T HCL: 137660 Ivert 136375
et 1363291 | Bept 571
Dot 601t
NH4BHGL 13783810
1000 r L DT esrechomen e
I — k
e, 35

T42 L 1370771

Ipvert 136740 t T4THGL: 1.380¢
T4 HAL: 1378441t Depth: 281t Invert: 1,367.491
| — vt 1.366.54 T43HGL 13BN Depth: 281t
Depth 301 invert: 136,49 t
Depth: 371t

e
5

_— %

E

1161 @001 1
- ©10 160 L0
s QafpaasacsC AT [
H ogi 20215084 @001 an
: 25 2o Sof oot o 41 @001 g D26 7oA
H ectanguer Vel T iz 0a e e -40.0X 16 01 2200: 22951 @ 0004 Q1,200.00 ¢ C: 365.31 dis
Qs eC Ty Recanglor 80 s C. 142 Box -228x 651 n=0030 2ff1:4371@0 05 1}
137000 2204: 1780t @0.005 At Qg00.00fs C 839.90cfs Boff- 206x75ftn=0.¢
2192 11831 @0005 Rt Box-220%631n=0.0%0 “a14p0.00cfs C: 101956
S, [ e
a1 10U Q1500000HSC: 1
1201t
8o 190 2039t
cisC: 28
Q498
136500
—
L
136000
045000 040000 05000 140000 145000 20000 25000 3000 35000 40000 45000 540000 55000 640000 65000 740000 75000 840000 845000 900 94000 104000 1045000

Station (1)

SewerGEMS
220184A19_Model_Design.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.03.44]
5/11/2021 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203- Page 1 of 1

755-1666



Profile Report
Engineering Profile - Project 1B+2A+B - 10-yr (220184A19_Model_Design.stsw)

12850
o7 Invert: 136257
e 1302391 P in.067 21 45
FLin 1306961 Depin 1351 s
Gound: 1381008 vt 1383291 L in 1971 101 e
B 137087 [“Fegh 1 71 R 1278791
Degi 1171 Bt i 1367691
R 374501
FGL 38 WS
1
%00 | — I — Rim: 1377501
invert 1367801
Mas po7 T4 HGLin 137536
| Rim 1374901 Injert: 1.367401 e 1,36749
w2 ool e varaan T T
1,373, k ‘Depth 32ft Depth
Rk T e Omnd 1377008 Goure 1977285)
e 1
o S R in 372608 i
1 I — Invert: 1 Dan
R 1371571 Gound: 1374998
G 1975441 G 7 o
i 1 w0
ot e e Crantdl 9501
a5 400 G0 Frsne0d o800 20 15081@00006 e ecsC 1P
pecargu AT iafaosce o 210x 00 o Sox. 206x7611n=0.020 I
1o s L - 23 22951 @000BIN Q1228 895 C: 3531 ds Apri437h@
219 Pojt: 11661 @ 00T Box- 228 65 r=0.030 - 206x 75 n=0
13700 / RecangarChermel - 400X 510 204 7801 QOB Q13 60cis C 8.0 cls P PR 3D
Q19 E0ckC:A So-2204631
20x63 =00 T 9 cnC-o1104¢s
op0Proh 8B4 oguott .69 cis C 912[fB s o128
E 0
Box 400x 14080 Ll L
[
ottt
o oo,
1250 o asci28m
—
L
1300
o000 000 05000 0m 15000 20000 25000 240000 45000 000 45000 s0000 s50m 0000 65000 700 75000 #0000 a0 S0 srs000 10000 1000
Saiont

SewerGEMS
[10.03.03.44]

220184A19_Model_Design.stsw Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203- Page 1 of 1

5/18/2021
755-1666



Profile Report

Engineering Profile - Project 1B+2A+B - 25-yr (220184A19_Model_Design AMB 5-12.stsw)

13850
o7 vt 1362571
vt 136233 1 HGLin: 1368601
HGLin: 1368331 Depth 1241t 46
Gound: 1,381,001t Inver: 1363
1,800 =
I —
137500 -
I —
e i
e Crof e~ Sacs 210 o
Ractarg B T s 13 B 01 s G 4707
137000
[
S
1 @001
Bﬂwomznm’“&
126500 i) 45028
I
L
1,600
045000 00000 0500 140000

220184A19_Model_Design AMB 5-12.stsw
5/14/2021

OO
3840@0
) 32cis
@ 204191l C: 14250

w23
Rim 1373881
vt 13647210
HGLin: 1373501
4h
4t
1P 11661 @ 00A
ecnor Chornel - 400X 95 =003
8 561091 cls C:4.TE9%
25000 340000

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-

R 1374901
Inver: 1.365.35
HaLin 133711
¥ T43
Ha:ze vt 1366491
T4 HGLin: 1,375
vt 1365541
HGLin 137394 11 Gound: 1.374.991t
Gound 137544 1

I

204 1801 @00053
3551 @000 Box2204631 0 00

o zzuxs%ngn:z Ugéh Q100000 cfsC: 91104
0ds

345000 440000 445000 54000 55000 640000

Station 1)

Bentley Systems, Inc. Haestad Methods Solution Center

755-1666

41

1253
Inyert: 1,367,401 et 1,367,490
HCLin 1376371 HGLin: 1.377.02|
061t
P Gourd: 137789
ol
Imeguiar O
2200: 150,81 @ 0.0006 fut Q.1
Box- 206x 7.61n=0.030
Q:1,000.00¢fsC: 374.15 ds 1:437 1@ 00046
- 206x75ftn=0!
000005 C 101651
840000 85000 940000 95000

MH5
Rm 1378791

Inver: 1,36769
HaLin 1377211

Wi
R 13771501
inver: 1357851
[ e iansie
Hai011

ettt

~960!
loocisC{ 1483005

1040000 1045000

SewerGEMS
[10.03.03.44]
Page 1 of 1



Profile Report

Engineering Profile - Project 1B+2A+B - 50-yr (220184A19_Model_Design.stsw)

1.385.00
T47
07 Invert: 1,362,571
Invert: 1,352 331t HGLin: 1,369 691t
HGLin: 1,368 42 Depth: -11.3 1t
Ground: 1,381,001
1,380.00 [

1.375.00 7

Ground: 1,382.

I —

5
nvert: 1,365

Ground: 1,382.75 1t
"

s 41.61@ 00111
gx 60 fine
75,60 cfs C: 4.7

H 01 @90]B4% o050
g 3005 2901 50} 1758 00 gt
& Restengin COSREL CPilhas 04 ©
& o3
17000
—
"
s00e:65.1 1.8 00111050
19,0 120
1.365.00 P P
L
136000
0450.00 000000 050,00

220184A19_Model_Design.stsw
5/13/2021

1400.00

U1

30
o cis

3000 PrORA

ectangylar CTe"

1+50.00

22q5| 3.5 @ 000§
22063

84n@0. #n=fl03
10.00 cis C: 912 8 fs

40

T3
Invert: 1,366,491
HGLin:1.376.88 11
Dopth 101t
Ground: 1,374.99 ft

.
Invert: 1,365.641
HGLin: 1,375.95 1t
Depth: 0.5t
Ground: 1,375.44 ft

206178018 @005
Zsoxrzzmsann:now

T
030 Q90000 cfs C: 91104 ¢

3+50.00 4+00.00 4+50.00 5+00.00 5+50.00 6+00.00

Station (1)

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-

755-1666

Invert: 1,367.401
HGL in: 1,378.44 1t
Dept T4 T
Gound: 1,377.00 t

2202: 1508 @ 0.0006
Box-20.6 x 76 11n=0030
Q:1,20000 ¢f5 C:374.15 cfs

8+00.00 8+50.00 8+00.00

Rim: 1,378.791
invert 1,367 691
HGLin: 1,.379.75 1t
HGL: 1.0t MH-6

Ground: 1,377,891t

a7 s pos2n
e a6 60t .08 0=
= Q: 180 ofs C| 144308

. 437 11@ 00046,
“208 %75 tn=0.03
100.00 cfs C:1016.41/cfs

9+50.00 10400.00 10450.00

SewerGEMS
[10.03.02.04]
Page 1 of 1



Profile Report

Engineering Profile - Project 1B+2A+B - 100-yr (220184A19_Model_Design.stsw)

oot

3 4161@ 001
1601

21041017

[ra083 s

47
07 Invert: 136257 ft
nvert 1362331 FLin 1370871
FeLin 137063 Dot 10,11
Gound: 138100
13000 ——
1500 %
ot
0% 00 G0 ng:di“‘ﬁ“
RectangUet & C 1343 o
ame:‘ll a
1371000
it
1r@Oo N
1 o asCi2
L
135000
05000 0000 05000

220184A19_Model_Design.stsw
5/11/2021

M43
Rim 1374901t

3

S

P 8
o Cronml
R P 83 C. -

41@00T1HT
ioox teo=
250320k

240000

e

2192-Pojt: 1164
Rectanguar Chamel
o0

61.@ 00051
40095 fin=0030
& b3l C:ATEIN

43
Invert: 1,366.49 1

4t
Invert1,38654 11
HaLin 137321t
Depih: 191

Gound: 137544 t

2204 17801t @O.005 Ut
Box-220x631n0 00
Q 5000 s C: 1104l

. 3.5t @0 0GR
2l 220x63tn-don

340000 345000 440000 445000 54000 55000 60000 645000

Station 1)

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

Inyert: 1,367,401
HCLin: 13786611
7

Dept
Gound 137700

Inver: 1,36769
HaLin: 1379961
M6
Rm: 1,37750f
nvert 1.367.86
4 HGLin 138005
et 1,367.49 6
HGLin: 137958 i
Deptr 1.7
Gourd: 137789

2203:20951 @004 Ut
Box- 228 65 1 r=0.030
Q50000 C 80.90cls

2202: 15081 @ 0.001 ot
Box- 206x 7611n=0.030
Q:1200.00¢fsC: 36531 ds

2

orindotk 27 6R@PIBIN
~g60f
roguar Chante S Cl 14 126

o1: 437 7@ 0.005!
- 206x75ftn=0!
400005 C 1019,

840000 85000 940000

95000 1040000 1055000

SewerGEMS
[10.03.03.44]
Page 1 of 1



Profile Report
Engineering Profile - Project 1A+2A+B - 10-yr (220184A19_Model_Design.stsw)

13500
07 Invert: 136257 ft
e 120201, R 1067221 .
in Degt 81 nvet 136375 %
Gound 1381001 et 1363291 1 i 1371 101 i
HGLin 1370871 [“Depih 1170 Rint 1378791
Depan 11710 5t vt 1367691
G R 1374991
Pl 38n e
1
00 | — I — Rim: 1377501
vt 1367851
Mas po7 T4 HGLin 137536
| e o et 1367401 et 136740
w2 ool e varaan T T
1, ? D 321t Depthc
e T e Omnd 1377008 Goure 1977285)
e 1
s R i 1372601 H
137500 . — vert 1365 5410 240
PG in 1371571 Gount 1374991
Depin 391 a2 an
Gound 175441 o o0
ofet " | roguls Chanfel-960xOLBOB LS
a0 40N s 00 o800 200 15081 @0.0006 e eloocsCi 14412
Rectanguer RT3 a3 04 o6 k- 210X 000G Box- 206x 7.6 n=0.030
Q199 o Jostsdcs mmsn@ug&&“ Q:1,228.69cfs C: 36531 s 2t 4371 @ 000 i
B 28651 a0ex7Stn
137000 / 08 TRORQUUEIN A G 89 9 cls Gzt C 10195
2162t 11661 @ 00ARL ot Box 220X 3110 0%
101 ox. 400 X638 tn=0030 e Q'1228.69lsC: 91
g0 P2 8841 @O0 Q 169059cfs C 2.01691 €f5 of
Box 400x 14080 Ll L
[
orin
P
12650 o asci28m
—
L
135000
05000 00000 05000 10000 15000 20000 25000 340000 315000 440000 45000 50000 55000 60000 615000 70000 5000 810000 5000 90000 95000 100000 10500
Saiontty

SewerGEMS
[10.03.03.44]

Bentley Systems, Inc. Haestad Methods Solution Center
Page 1 of 1

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

220184A19_Model_Design.stsw
5/18/2021



Profile Report

Engineering Profile - Project 1A+2A+B - 25-yr (220184A19_Model_Design AMB 5-12.stsw)

12850
07 Invert: 136257 ft
et 1302301 R 068601
Fetin 1368301 w20t
Gounc: 15381001 e 1363
ReLin 1973241
1300 —
i —
137500 -
I
ot 1
: e et S5
H Roctng £ s © 1330 e L
13700
-
ottt
ot f@;f g&mﬂg;
150 o asc28m
-
[ I
1300
00 o0 o000 0w

220184A19_Model_Design AMB 5-12.stsw
5/14/2021

it

0P At @00
=0
o 29019165 C: 1425032

240000

Rim 1374901
w2 Inver: 1365351
Rim 137388 Qi 374841
o T984731 b T T
o 3rs0n T4 - HGLin: 1376211
@;"3‘3.’?"7“ Gound: 137499
Gound: 1375441t
i
2204 17801 @00053
a0
1@ 00054 Ut 2} 3551 @O00B AL ‘Box-220x63ftn0 0
212 Pt 11661@ SEme S g0 cec: o114 cls
Q 20091clsC-2,01691 65 & boo0 s C si2fpBcls
26000 340000 345000 440000 45000 50000 55000 60000
Saton

Bentley Systems, Inc. Haestad Methods Solution Center

41

a2
Inyer 13674010 5
HALin: 137815
Depn 05 1 Dept 031
Grundt 1377008 Gound: 1377.89)
Cri-Mdl]
Imegular O
2202: 15081 @ 0.0006 Q18
. Box- 206 7.6tn=0060 2000
2208 22057 @ 00038 Q:1,000.00cisC: 37415 ds 214371@
Bo- 228 651 =000 - 206 75fn=0
Q00006 C: 8.0 cls o fonones 101651
65000 740000 745000 84000 815000 9000 945000

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-

755-1666

i

ettt
~960!
loocisC{ 1483005

1040000 1045000

SewerGEMS
[10.03.03.44]
Page 1 of 1



1.385.00
47
07 Invert:1,362 571
Invert: 1,362 331 HGLin: 1,369,691t a5
HGLin: 1,368 42 1 Depth 1.3t Invert: 1,36
Ground: 1,381.00 ft Invert:1,363.29 _HGL in: 1,375.60 ft
HGLin: 1.375.31ffaepin: 7211
Depth: 731t | Grouna: 1,362.75 1
Ground: 1.382.60 1
1,380.00 -
I —
I
1.375.00 7
H ooffos v ourpr
g e e R Y S )
s angilar Ch Tafhas 04 Bof 210 %180 17 do cis
& R 37759 ¢ © o afp7s. s s C1AT
1,370.00
— "
s00pPropA: 241,
ectangylar Cenne
Receng) i C S0 cisC
oottt
s00e:651 .8 00 b 020
1.365.00 Box 1 s C
o700 ST 282
I
L
1,360.00
-0+50.00 0+00.00 0+50.00 1+00.00 1450.00

220184A19_Model_Design.stsw
5/13/2021

Profile Report
Engineering Profile - Project 1A+2A+B - 50-yr (220184A19_Model_Design.stsw)

Rim: 1,373,881t
Invert:1,364 721
H

o
HeL: 174 Invert:1,365 641
HGLin: 1376 63 1
Depth: 121t
Ground: 11375.44 1

T kil @ 00054 fuf o[ 355 £ @ 0.00g) 19
@08 po 2gprts 166 1000 B Rt
i as0a e 240000 & 201651 s o hdooocs c orzflsds

240000 2050.00 3400.00 3+50.00 4+00.00

Bentley Systems, Inc. Haestad Methods Solution Center

220417801 @ 0.0083 /1L
Box-220 o

%63

020,030

Q800,00 cfs C: 91104 ¢

4+50.00

5+00.00

Station (1)

T3
Invert
HGL

11,366,491

1,377.36 11

241t
Ground: 1,374.99 ft

5+50.00

6+00.00

Invert: 1,367.401
HGLin: 1,378.4110
o

opt T4 TE
Gound: 1,377.00 t

I N R

22032295 1L @ 0.0038 R
Box 1228 x 65 1n=0030
Q:900.00 s C: 839.90 cfs.

2202: 1508 @ 0.0006
Box-20.6 x 76 11n=0030
Q:1,20000 ¢f5 C:374.15 cfs

2]

a1

invert1,367.4
GLin: 1,370 431t
Depth: 1.41t

Ground: 1,377.89 1t

et 276 1@
egular Charmpl- 9.
eI oo o

. 437 11@ 00046,
“208 %75 tn=0.03
100.00 cfs C:1016.41/cfs

6+50.00 7+00.00 7+50.00

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-

755-1666

8+00.00 8+50.00 8+00.00

9+50.00

Rim: 1,378.791
invert 1,367 691

HGLin: 1379711t
HGL:0.91t MH-6

062
o 1tx o |9.08 1 2=00%
514500

10400.00 10450.00

SewerGEMS
[10.03.02.04]
Page 1 of 1



Profile Report

Engineering Profile - Project 1A+2A+B - 100-yr (220184A19_Model_Design.stsw)

o0

12850
7
07 Invert: 136257 ft
v 1362301 Rein 1871 45
Rein 137061 D011 46 it 136375 1
G 181008 e 1363291 1L i 1877071
P i 1376601 [“Depih 571
Depth: 603'8‘250 Gound: 1,382.75ft
X
1,380.00 — /
I—
-
137500 %
Wt y
axs: 200 B0 5101 @001
sanguer e s kisoacls k- 210% T4pcis
Recarg s s O 13 afresdsc AT
A
137000 t
834 @OOTLEE
soorR BALC g
pecng el e G 125032
"
@O
! o asci28B
—
[ I
1300
00 o0 o000 0w 15000 20000

220184A19_Model_Design.stsw

5/11/2021

pojt 11661 @000
S los xes om0
Q 240000¢fs C: 201691 55

27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-

Gour

. 3.5t @0 0GR
2l 220x63tn-don

241
d 1375441t

2204 17801t @O.005 Ut
Box-220x631n0 00
Q 5000 s C: 1104l

345000

445000 54000 60000 645000

Station 1)

Bentley Systems, Inc. Haestad Methods Solution Center

755-1666

2203:20951 @004 Ut
Box- 228 65 1 r=0.030
Q50000 C 80.90cls

745000

%

Inyert: 1,367,401

HLin 1,379,141
ALl

Gound 1377001

Rm 1378791
Inver: 1,367.691t
HGLin: 1.380.44.
HaL 171
Rm: 1,37750f
nvett 1.367.86
4 HGLin 138052
et 1,367.49 ot
HGLin: 1,38006| i
/Mzzn
Gourd: 137789

2202: 15081 @ 0.001 ot
Box- 206x 7611n=0.030
Q:1200.00¢fsC: 36531 ds

orindotk 27 6R@PIBIN
~g60f
roguar Chante S Cl 14 126

2ot 4371 @0.005!
- 206x75ftn=0!
400005 C 1019,

85000 940000

95000 1040000 1055000

SewerGEMS
[10.03.03.44]
Page 1 of 1



Profile Report

Engineering Profile - Project 6 - 10-yr (220184A19_Model_Design.stsw)

146
Irvert; 1,363

a160@ 001
*ippx 160005
loot.50 cfs C: 31

51
290 HGL T 872 241
370.87ftDopth: -10.5 1t

Gro

149
Invert:1,364.411
HGLin: 1,372.28 1t
Depth: 9.7t
Groung:1.382.001

1,363.7

und: 1,382.75 11
Iover: 1,304,520

HSLin 1,572

Depth

Ground: 1370.001

Rim:1,374.901t

Invert' 1,365,351

HGLin: 1,374 58 1
GL-0.31t

Rim: 1,373,881t

T
ot 1,366 498
HGLin 1375 0813

T44
Invert 1368548

3 Ground: 1.374.99 14

Do 4811
Ground: 1,375.44 ft

oz

9cs -
o109 R ||

P )

1.385.00
a7
07
ver: 1,362,331 Invert: 1362.578
o HGLin: 1,367,221t
HGL n: 1.365.96 HaLin: 1367
Ground: 1381.00 1t
1.380.00 —
1.975.00 N
g
e A
&
y
] 2404 0} o e nm00%
@ ar Crafe! - oacts
actangyt A A
R 1as15p s O
T
137000 — "@U’W“w
o sat12010020,
15865 C
(-
1.365.00
L
1.360.00
015000 0:00.00 0450.00

220184A19_Model_Design.stsw
5/13/2021

1400.00

I —

S
220 23951 @ 00038 81
Box- 2.8
® ooosg S5o0cts
3 2204178010 Sicandss:
< charpet (55 0,004} it o
woglor G gl cts mz nsu@;:o?gango" 22 2“;;'3?1"“« 'os0 gmoodsc S1104cs
001 104 @20 o056 cis . 1,037,816 Q'ggo.00dsC:912 8 cls
Son- 26478
s
PRI

4+50.00 5+50.00 6+00.00 6450.00 7+00.00 7+50.00

5+00.00

1450.00 2+100.00 2450.00 3+00.00 3+50.00 4+00.00

station (1)

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

42
Invert: 1,367.401
GLin: 1,375.54 1t
Depth 151
Ground: 1.377.00 t

s
Rif- 1.378.791
Invert 1,367,691
HGLin: 1,375 84t
LTI
Rim- 1,377.501
T-a1
invert 1,367,
oAl L HGL 1,61
Depth: 2.1t
Ground: 1,577, 1

2202 15081 @ 00000 111
6 1tn=0.030
820000 $6591 o

"
af 276t @ pposs
orna 0 T o 0 1 0000
Jreee Q60 ds C: 1, 12
2ot 437 n@opsoll
: o

0,00 cs G- 1,0195p s

Qo

8400.00 8+50.00 9+00.00

9450.00 10400.00 10+50.00

SewerGEMS
[10.03.02.04]
Page 1 of 1



Profile Report
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Engineering Profile - Project 6 - 50-yr (220184A19_Model_Design.stsw)
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APPENDIX K

VELOCITY TABLES FOR PEYTON AND
LEWIS CREEK SCENARIOS



Project 4A

Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-HJ 4.28 2.61 2.96 3.54 445.00 | 673.00 | 852.00 | 1050.00
4000 8.44 7.22 7.22 7.22 445.00 | 400.00 | 400.00 | 400.00
4001 7.94 8.97 8.87 8.43 445.00 | 670.00 | 675.00 | 650.00
4002 9.95 11.56 | 12.81 14.30 | 445.00 | 673.00 | 852.00 | 1050.00
4003 10.76 | 12.25 | 13.17 14.04 | 445.00 | 673.00 | 852.00 | 1050.00
4004 1451 | 16.38 | 17.59 18.82 || 445.00 | 673.00 | 852.00 | 1050.00
4005 15.42 | 17.03 18.02 18.57 | 445.00 | 673.00 | 852.00 | 1050.00
4006 16.61 | 18.26 | 19.24 20.25 |l 445.00 | 673.00 | 852.00 | 1050.00
4007 15.76 | 16.72 | 17.48 12.55 | 445.00 | 673.00 | 852.00 | 1050.00
CH-CityHall | 11.15 7.79 8.47 6.48 445.00 | 673.00 | 852.00 | 1050.00
4020 4.65 6.98 8.83 10.88 || 445.00 | 673.00 | 852.00 | 1050.00
4031 4.69 6.89 6.33 6.89 445.00 | 653.14 | 600.00 | 653.14
Project 4B
Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-HJ 4.88 2.72 2.80 3.05 399.00 | 595.00 | 773.00 | 980.00
4000 8.11 9.69 7.22 7.22 399.00 | 535.00 | 400.00 | 400.00
4001 7.70 8.29 8.94 8.77 399.00 | 536.00 | 675.00 [ 675.00
4002 9.59 11.03 12.24 13.73 || 399.00 | 595.00 | 773.00 | 980.00
4003 10.39 | 11.79 | 12.78 13.74 | 399.00 | 595.00 | 773.00 | 980.00
4004 14.05 | 15.79 | 17.07 18.39 | 399.00 | 595.00 | 773.00 | 980.00
4005 1435 | 16.54 | 17.61 18.64 || 399.00 | 595.00 | 773.00 | 980.00
4006 16.18 | 17.77 | 18.83 19.88 || 399.00 | 595.00 | 773.00 | 980.00
4007 15.43 16.34 | 17.01 12.91 | 399.00 | 595.00 | 773.00 | 980.00
CH-CityHall | 10.73 7.61 7.79 6.35 399.00 | 595.00 | 773.00 | 980.00
4020 4.23 6.17 8.01 10.16 || 399.00 | 595.00 | 773.00 | 980.00
4031 421 6.28 6.89 6.89 399.00 | 595.00 | 653.14 | 653.14
Project 4A+B
Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-HJ 5.37 2.71 2.60 3.41 302.00 | 521.00 | 704.00 | 917.00
4000 7.43 9.46 7.22 7.22 302.00 | 521.00 | 400.00 | 400.00
4001 7.10 8.27 9.00 8.63 302.00 | 521.00 | 675.00 | 660.00
4002 8.73 10.51 | 11.77 13.26 | 302.00 | 521.00 | 704.00 | 917.00
4003 9.48 11.31 | 12.42 13.47 | 302.00 | 521.00 | 704.00 | 917.00
4004 12.93 15.19 | 16.60 18.00 |l 302.00 | 521.00 | 704.00 | 917.00
4005 13.42 | 16.02 | 17.22 18.35 || 302.00 | 521.00 | 704.00 | 917.00
4006 15.16 | 17.24 | 18.45 19.57 | 302.00 | 521.00 | 704.00 | 917.00
4007 1448 | 16.16 | 16.61 13.10 |l 302.00 | 521.00 | 704.00 | 917.00
CH-CityHall | 9.47 7.37 7.82 6.21 302.00 | 521.00 | 704.00 [ 917.00
4020 3.30 5.40 7.30 9.50 302.00 | 521.00 | 704.00 ( 917.00
4031 3.19 5.50 6.33 6.89 302.00 | 521.00 | 600.00 | 653.14




Project 3A

Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-HJ 8.10 5.63 4.71 4.65 553.95 | 746.14 | 928.68 | 1132.55
4000 12.61 7.94 9.88 12.05 | 553.95 | 746.14 | 928.68 | 1132.55
4001 8.52 9.83 9.82 9.33 553.95 | 746.14 | 755.00 | 720.00
4002 10.74 | 12.06 | 13.35 15.07 | 553.95 | 746.14 | 928.68 | 1132.55
4003 11.53 12.64 | 13.52 14.37 | 553.95 | 746.14 | 928.68 | 1132.55
4004 15.47 | 16.89 | 18.07 19.31 | 553.95 | 746.14 | 928.68 | 1132.55
4005 16.26 | 17.46 | 18.40 18.67 | 553.95 | 746.14 | 928.68 | 1132.55
4006 17.48 | 18.68 | 19.63 20.45 |[ 553.95 | 746.14 | 928.68 | 1132.55
4007 16.34 | 16.85 | 17.68 11.72 || 553.95 | 746.14 | 928.68 | 1132.55
CH-CityHall | 11.78 8.22 8.57 6.59 553.95 | 746.14 | 928.68 | 1132.55
4020 5.74 7.73 9.63 11.74 | 553.95 | 746.14 | 928.68 | 1132.55
4031 5.84 6.89 6.33 6.89 553.95 | 653.14 | 600.00 | 653.14
Project 3B
Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-HJ 8.10 8.78 9.29 9.57 553.95 | 746.14 | 928.68 | 1132.55
4000 13.86 | 15.31 | 16.28 17.18 | 530.00 | 746.14 | 928.68 | 1132.55
4001 13.96 | 15.45 | 16.43 17.34 | 530.00 | 746.14 | 928.68 | 1132.55
4002-1 12.29 | 13.05 | 13.52 14.12 | 553.95 | 746.14 | 928.68 | 1132.55
4002-2 10.98 | 12.37 | 13.74 15.39 || 553.95 | 746.14 | 928.68 | 1132.55
4003 11.53 12.64 | 13.52 14.37 | 553.95 | 746.14 | 928.68 | 1132.55
4004 15.47 | 16.89 | 18.07 19.31 || 553.95 | 746.14 | 928.68 | 1132.55
4005 16.26 | 17.46 | 18.40 18.67 | 553.95 | 746.14 | 928.68 | 1132.55
4006 17.48 | 18.68 | 19.63 20.45 |[ 553.95 | 746.14 | 928.68 | 1132.55
4007 16.34 | 16.85 | 17.68 11.72 | 553.95 | 746.14 | 928.68 | 1132.55
CH-CityHall | 11.78 8.22 8.57 6.59 553.95 | 746.14 | 928.68 | 1132.55
4020 5.74 7.73 9.63 11.74 | 553.95 | 746.14 | 928.68 | 1132.55
4031 5.84 6.89 6.33 6.89 553.95 | 653.14 | 600.00 | 653.14
Project 5
Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-HJ 5.37 5.34 4.87 4.55 300.00 | 400.00 | 400.00 | 432.00
4000 7.41 8.36 8.12 8.33 300.00 | 400.00 | 400.00 | 432.00
4001 7.08 7.71 7.71 7.87 300.00 | 400.00 | 400.00 | 432.00
4002 8.71 9.60 9.60 9.85 300.00 | 400.00 | 400.00 | 432.00
4003 9.46 10.40 | 10.40 10.66 || 300.00 | 400.00 | 400.00 | 432.00
4004 1291 | 14.06 | 14.06 14.38 || 300.00 | 400.00 | 400.00 | 432.00
4005 13.40 | 15.04 | 15.03 15.31 || 300.00 | 400.00 | 400.00 | 432.00
4006 15.13 16.19 | 16.19 16.49 | 300.00 | 400.00 | 400.00 | 432.00
4007 1445 | 15.43 15.43 12.20 |l 300.00 | 400.00 | 400.00 | 432.00
CH-CityHall | 9.44 6.48 5.96 4.29 300.00 | 400.00 | 400.00 | 432.00
4020 3.28 4.15 4.15 4.48 300.00 | 400.00 | 400.00 | 432.00
4031 3.16 4.22 4.22 4.56 300.00 | 400.00 | 400.00 | 432.00




Project 2C

Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-MdIbrk 6.38 9.70 8.73 7.74 1228.69 | 1800.00 | 1800.00 | 1800.00
2201 7.95 6.47 9.06 9.06 1228.69 | 1000.00 | 1400.00 | 1400.00
2202 7.85 6.39 7.66 7.66 1228.69 | 1000.00 | 1200.00 | 1200.00
2203 8.29 6.75 6.07 6.07 1228.69 | 1000.00 [ 900.00 900.00
2204 8.87 3.61 5.77 5.77 1228.69 500.00 800.00 800.00
2205 8.87 3.61 5.77 5.77 1228.69 500.00 800.00 800.00
2192 13.13 12.86 10.55 7.91 1990.59 | 1950.00 | 1600.00 | 1200.00
3000 11.29 11.40 12.60 12.54 1991.59 | 2941.91 | 3775.90 | 4749.83
3001 9.58 12.71 16.32 20.52 1991.59 | 2941.91 | 3775.90 | 4749.83
3002 9.17 10.49 12.33 13.33 1991.59 | 2941.91 | 3775.90 | 4749.83
3003 15.12 17.08 20.14 22.72 1991.59 | 2941.91 | 3775.90 | 4749.83
3004 13.80 15.61 16.88 18.15 1991.59 | 2941.91 | 3775.90 | 4749.83
3005 12.28 14.01 15.20 16.36 1991.59 | 2941.91 | 3775.90 | 4749.83
Project 2B+C
Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-MdlIbrk 6.94 9.81 9.07 7.93 1,228.69 | 1,800.00 | 1,800.00 | 1,800.00
2201 7.95 6.47 9.06 9.06 1228.69 | 1000.00 | 1400.00 | 1400.00
2202 7.85 6.39 7.66 7.66 1228.69 | 1000.00 | 1200.00 | 1200.00
2203 8.29 6.75 6.07 6.07 1228.69 | 1000.00 [ 900.00 900.00
2204 8.87 3.25 5.77 4.87 1228.69 | 450.00 800.00 675.00
2205 8.87 3.25 5.77 4.87 1228.69 | 450.00 800.00 675.00
2192 13.13 16.82 12.20 10.55 1990.59 | 2550.00 | 1850.00 | 1600.00
3000 13.56 14.97 14.08 13.49 1991.59 | 2941.91 | 3775.90 | 4749.83
3001 11.75 12.83 16.32 20.52 1991.59 | 2941.91 | 3775.90 | 4749.83
3002 11.19 12.38 13.22 14.06 1991.59 | 2941.91 | 3775.90 | 4749.83
3003 13.60 15.26 16.42 17.57 1991.59 | 2941.91 | 3775.90 | 4749.83
3004 13.80 15.61 16.88 18.15 1991.59 | 2941.91 | 3775.90 | 4749.83
3005 12.28 14.01 15.20 16.36 1991.59 | 2941.91 | 3775.90 | 4749.83
Project 2A+B+C
Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-MdIbrk 6.98 9.80 9.13 8.09 1228.69 | 1800.00 | 1800.00 | 1800.00
2201 7.95 6.47 9.06 9.06 1228.69 | 1000.00 | 1400.00 | 1400.00
2202 7.85 6.39 7.66 7.66 1228.69 | 1000.00 | 1200.00 | 1200.00
2203 8.29 6.75 6.07 4.72 1228.69 | 1000.00 [ 900.00 700.00
2204 8.87 3.61 5.77 5.05 1228.69 500.00 800.00 700.00
2205 8.87 3.61 5.77 5.05 1228.69 500.00 800.00 700.00
2192 13.15 17.15 12.53 12.53 1990.59 | 2600.00 | 1900.00 | 1900.00
3000-Proj2A 7.70 8.45 8.99 9.54 1991.59 | 2941.91 | 3775.90 | 4749.83
3003 13.60 15.26 16.42 17.57 1991.59 | 2941.91 | 3775.90 | 4749.83
3004 13.80 15.61 16.88 18.15 1991.59 | 2941.91 | 3775.90 | 4749.83
3005 12.28 14.01 15.20 16.36 1991.59 | 2941.91 | 3775.90 | 4749.83




Project 1B+2A+B+C

Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-Mdlbrk 11.50 13.10 9.52 8.87 1228.69 | 1800.00 | 1800.00 | 1800.00
2201 8.16 6.47 9.06 9.06 1228.69 | 1000.00 | 1400.00 | 1400.00
2202 8.65 6.39 7.66 7.66 1228.69 | 1000.00 | 1200.00 | 1200.00
2203 8.65 6.75 8.10 6.07 1228.69 | 1000.00 | 1200.00 | 900.00
2204 9.42 7.22 7.58 6.49 1228.69 | 1000.00 | 1050.00 | 900.00
2205 9.70 7.22 7.58 6.49 1228.69 | 1000.00 | 1050.00 | 900.00
2192-Projl 8.51 9.14 9.60 10.08 1990.59 | 2940.91 | 3774.90 | 4748.83
3000-Proj2A 7.70 8.45 8.99 9.54 1991.59 | 2941.91 | 3775.90 | 4749.83
3003 13.60 15.26 16.42 17.57 1991.59 | 2941.91 | 3775.90 | 4749.83
3004 13.80 15.61 16.88 18.15 1991.59 | 2941.91 | 3775.90 | 4749.83
3005 12.28 14.01 15.20 16.36 1991.59 | 2941.91 | 3775.90 | 4749.83
Project 1A+2A+B+C
Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-MdIbrk 11.50 11.63 9.71 8.86 1228.69 | 1800.00 | 1800.00 | 1800.00
2201 8.16 6.47 9.06 9.06 1228.69 | 1000.00 | 1400.00 | 1400.00
2202 8.65 6.39 7.66 7.66 1228.69 | 1000.00 | 1200.00 | 1200.00
2203 8.65 6.75 6.07 6.07 1228.69 | 1000.00 [ 900.00 900.00
2204 9.42 7.22 5.77 5.05 1228.69 | 1000.00 [ 800.00 700.00
2205 9.70 7.22 5.77 5.05 1228.69 | 1000.00 [ 800.00 700.00
2192-Projl 8.51 10.81 11.40 7.72 1990.59 | 2940.91 | 3100.00 | 2100.00
3000-Proj2A 7.70 8.45 8.99 9.54 1991.59 | 2941.91 | 3775.90 | 4749.83
3003 13.60 15.26 16.42 17.57 1991.59 | 2941.91 | 3775.90 | 4749.83
3004 13.80 15.61 16.88 18.15 1991.59 | 2941.91 | 3775.90 | 4749.83
3005 12.28 14.01 15.20 16.36 1991.59 | 2941.91 | 3775.90 | 4749.83
Project 2B
Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-Mdlbrk 6.66 9.88 8.6 8.69 1,228.69 | 1,800.00 | 1,800.00 | 1,800.00
2201 7.95 6.47 9.06 9.06 1228.69 | 1000.00 | 1400.00 | 1400.00
2202 7.85 6.39 7.66 7.66 1228.69 | 1000.00 | 1200.00 | 1200.00
2203 8.29 6.75 6.07 6.07 1228.69 | 1000.00 [ 900.00 900.00
2204 8.87 3.61 5.77 3.61 1228.69 500.00 800.00 500.00
2205 8.87 3.61 5.77 3.61 1228.69 500.00 800.00 500.00
2192 13.13 13.19 7.91 7.91 1990.59 | 2000.00 | 1200.00 | 1200.00
3000 12.08 11.93 11.41 12.66 1991.59 | 2941.91 | 3775.90 | 4400.00
3001 10.10 12.71 16.32 19.01 1991.59 | 2941.91 | 3775.90 | 4400.00
3002 9.65 10.78 11.52 13.08 1991.59 | 2941.91 | 3775.90 | 4400.00
3003 14.04 15.86 16.99 16.16 1991.59 | 2941.91 | 3775.90 | 4400.00
3004 14.10 15.95 17.23 19.30 1991.59 | 2941.91 | 3775.90 | 4400.00
3005 12.28 14.01 15.20 16.36 1991.59 | 2941.91 | 3775.90 | 4749.83




Project 2A+B

Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-MdIbrk 6.98 9.83 8.86 8.34 1228.69 | 1800.00 | 1800.00 | 1800.00
2201 7.95 6.47 9.06 9.06 1228.69 | 1000.00 | 1400.00 | 1400.00
2202 7.85 6.39 7.66 7.66 1228.69 | 1000.00 | 1200.00 | 1200.00
2203 8.29 6.75 6.07 6.07 1228.69 | 1000.00 [ 900.00 900.00
2204 8.87 3.61 5.77 3.61 1228.69 500.00 800.00 500.00
2205 8.87 3.61 5.77 3.61 1228.69 500.00 800.00 500.00
2192 13.15 15.83 10.88 9.89 1990.59 | 2400.00 | 1650.00 | 1500.00
3000-Proj2A 7.28 7.95 8.32 9.27 1991.59 | 2941.91 | 3775.90 | 4749.83
3003 12.71 14.21 15.07 16.99 1991.59 | 2941.91 | 3775.90 | 4749.83
3004 14.10 15.95 17.23 20.83 1991.59 | 2941.91 | 3775.90 | 4749.83
3005 12.28 14.01 15.20 16.36 1991.59 | 2941.91 | 3775.90 | 4749.83
Project 1B+2A+B
Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-MdlIbrk 11.48 12.43 9.44 9.24 1228.69 | 1800.00 | 1800.00 | 1800.00
2201 8.15 6.47 9.06 9.06 1228.69 | 1000.00 | 1400.00 | 1400.00
2202 8.62 6.39 7.66 7.66 1228.69 | 1000.00 | 1200.00 | 1200.00
2203 8.57 6.75 7.42 6.07 1228.69 | 1000.00 | 1100.00 | 900.00
2204 9.20 7.22 6.49 3.61 1228.69 | 1000.00 [ 900.00 500.00
2205 9.28 7.22 6.49 3.61 1228.69 | 1000.00 [ 900.00 500.00
2192-Projl 8.06 8.58 8.87 9.79 1990.59 | 2940.91 | 3774.90 | 4748.83
3000-Proj2A 7.28 7.95 8.32 9.27 1991.59 | 2941.91 | 3775.90 | 4749.83
3003 12.71 14.21 15.07 16.99 1991.59 | 2941.91 | 3775.90 | 4749.83
3004 14.10 15.95 17.23 20.83 1991.59 | 2941.91 | 3775.90 | 4749.83
3005 12.28 14.01 15.20 16.36 1991.59 | 2941.91 | 3775.90 | 4749.83
Project 1A+2A+B
Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-MdIbrk 11.48 12.26 9.47 8.83 1228.69 | 1800.00 | 1800.00 | 1800.00
2201 8.15 6.47 9.06 9.06 1228.69 | 1000.00 | 1400.00 | 1400.00
2202 8.62 6.39 7.66 7.66 1228.69 | 1000.00 | 1200.00 | 1200.00
2203 8.57 6.75 6.07 6.07 1228.69 | 1000.00 [ 900.00 900.00
2204 9.20 3.61 5.77 3.61 1228.69 500.00 800.00 500.00
2205 9.28 3.61 5.77 3.61 1228.69 500.00 800.00 500.00
2192-Projl 8.06 10.81 8.82 7.72 1990.59 | 2940.91 | 2400.00 | 2100.00
3000-Proj2A 7.28 7.95 8.32 9.27 1991.59 | 2941.91 | 3775.90 | 4749.83
3003 12.71 14.21 15.07 16.99 1991.59 | 2941.91 | 3775.90 | 4749.83
3004 14.10 15.95 17.23 20.83 1991.59 | 2941.91 | 3775.90 | 4749.83
3005 12.28 14.01 15.20 16.36 1991.59 | 2941.91 | 3775.90 | 4749.83




Project 6

Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-MdIbrk 5.06 8.01 5.84 5.21 600.00 1500.00 | 1150.00 | 1150.00
2201 3.88 6.47 7.44 6.60 600.00 1000.00 | 1150.00 | 1020.00
2202 3.83 6.39 5.75 5.75 600.00 1000.00 | 900.00 900.00
2203 4.05 6.75 6.07 6.07 600.00 1000.00 | 900.00 900.00
2204 4.33 3.61 5.77 3.61 600.00 500.00 800.00 500.00
2205 4.33 3.61 5.77 3.61 600.00 500.00 800.00 500.00
2192 13.13 13.19 7.91 7.91 1990.59 | 2000.00 | 1200.00 | 1200.00
3000 11.29 11.42 11.53 11.90 1991.59 | 2941.91 | 3775.90 | 4749.83
3001 9.58 12.71 16.32 20.52 1991.59 | 2941.91 | 3775.90 | 4749.83
3002 9.17 10.49 11.61 12.83 1991.59 | 2941.91 | 3775.90 | 4749.83
3003 15.12 17.10 19.13 22.09 1991.59 | 2941.91 | 3775.90 | 4749.83
3004 14.10 15.95 17.23 20.83 1991.59 | 2941.91 | 3775.90 | 4749.83
3005 12.28 14.01 15.20 16.36 1991.59 | 2941.91 | 3775.90 | 4749.83
Project 7
Pipe Name Velocity Discharge
10-year | 25-year | 50-year | 100-year || 10-year | 25-year | 50-year | 100-year
CH-Mdlbrk 11.53 10.06 9.95 9.34 1,228.69 | 1,800.00 | 1,800.00 | 1,800.00
2201 8.19 6.47 9.06 9.06 1228.69 | 1000.00 | 1400.00 | 1400.00
2202 8.69 6.39 7.66 7.66 1228.69 | 1000.00 | 1200.00 | 1200.00
2203 8.74 6.75 6.07 6.07 1228.69 | 1000.00 [ 900.00 900.00
2204 9.79 3.61 5.77 3.61 1228.69 500.00 800.00 500.00
2205 10.74 3.61 5.77 3.61 1228.69 500.00 800.00 500.00
2192 9.28 13.19 11.21 7.91 990.59 2000.00 | 1700.00 | 1200.00
3000 10.29 11.58 11.58 11.80 991.59 2775.90 | 2775.90 | 3749.83
3001 7.83 12.00 12.00 16.20 991.59 2775.90 | 2775.90 | 3749.83
3002 7.28 10.33 10.33 11.76 991.59 2775.90 | 2775.90 | 3749.83
3003 11.97 16.76 16.76 19.30 991.59 2775.90 | 2775.90 | 3749.83
3004 11.29 15.66 15.66 17.22 991.59 2775.90 | 2775.90 | 3749.83
3005 9.60 13.74 13.74 15.17 991.59 2775.90 | 2775.90 | 3749.83
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