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The purpose of this report is to develop a master preliminary drainage plan for the Homesteads
at Deercreek land development in Johnson City, Texas. This report details the drainage analysis
and design that was performed to develop the Post Drainage Plan.

Methodology

In accordance to the City of Plano Drainage Criteria and Design Manual, the Modified Rational
Method was used to determine the rainfall runoff and peak flows for the watershed. Analysis
was performed and hydrographs produced using Hydroflow Hydrographs 2019 software.

Travel time and time of concentration for each drainage area were calculated in accordance
with Plano Drainage Criteria and Design Manual. Three types of flow were considered, sheet
flow, shallow concentrated flow and channel flow. For the sheet flow of a distance of less than
300 feet for the undeveloped conditions and less than 100 feet for the developed conditions,
the Kinematic Equation was used to determine the overland flow or the sheet flow. To determine
the shallow concentrated flow segment, refer to the equation shown on pg. 2-4 of the city of
Plano Drainage Manual. Finally the time travel for the channel flow was calculated using
Manning Equation. Once travel time for each type of flow was determined for the drainage
areas, the time of concentration could be determined for each watershed.

EXISTING DRAINAGE CONDITIONS

The upstream property (OS1) of approximately 2.58 acres (open pasture) flows onto the subject
tract from the east. The upstream property (OS2) of approximately 1.95 acres of undeveloped
pasture flows onto the subject tract from the southeast. The upstream property (OS3) of
approximately 3.42 acres (open pasture) flows onto the subject tract from the south (refer to
the Pre-Drainage Plan).

The subject tract has been divided into 3 areas DA1, DA2 and DA3 all consisting of
undeveloped open pasture. Areas DA1 and DA2 flow to the west directly into FEMA Flood
Hazard Zone “AE". Runoff from Area DA3 flows in an easterly direction and ultimately
discharges into the Pedernales River.

PROPOSED DRAINAGE CONDITIONS

The proposed subdivision shall be designed to route the existing offsite runoff and the post
development runoff thru a series of roadside channels and culverts into two detention ponds:
Pond (DA2) to the west and Pond (DA3) to the east (refer to the Pre-Drainage Plan). The
detention ponds shall reduce the runoff rates to pre-developed conditions.

g



Runoff from Areas 0OS2+DA2b will be routed thru a series of roadside channels and culverts
into Pond DAZ2 to the northwest (refer to the Post Drainage Plan). Areas OS1+DA1, DA2a,
and DA2c are not routed into pond (DA2). The sum of discharge from Areas
(OS1+DA1)+DA2a+DA2c+(Pond DA2) is less than runoff from pre development areas
(OS1+DA1)+(0S2+DA2).

Runoff from Areas OS3a+DA3a will be routed thru a series of roadside channels and culverts
into Pond DA3 to the northeast (refer to the Post Drainage Plan). Runoff from Area
OS3b+DA3b is not routed into pond (DA3). The sum of discharge from Area (OS3b+DA3b)
+(Pond DA3) is less than runoff from pre development area (OS3+DA3).

All runoff from subject tract will ultimately discharge into the Pedernales River. Below is a
summary of the proposed detention ponds, please note that the total discharge from the
detention ponds shall not exceed the total runoff at the existing conditions.

DETENTION POND -DA2

STORM EVENT QPRE QPOST QDISCHARGE MAX. ELEV. |MAX STORAGE
0S1+DA1)+DA2a+DA2c+ POND DA2
(0S1+DA1)+0S2+DA2) | ¢ i O)I\:D S
(cfs) (cfs) (cfs) (f) (ch
2-YEAR EVENT 32.76 32.72 15.53 1185.57 2470
10-YEAR EVENT 48.47 4577 22.97 1185.88 5,610
25-YEAR EVENT 58.80 54.52 27.35 1186.11 7,057
100-YEAR EVENT 75.82 69.46 34.39 1186.62 13,664
DETENTION POND -DA3
QPRE QPOST QPOST MAX.ELEV. |MAX STORAGE
SIORMEVENT 0S3+DA3 (OS3b+DA3b)+POND DA3 POND DA3
(cfs) (cfs) (cfs) (ft) {cf)
2-YEAR EVENT 1553 13.20 8.71 1201.73 3,969
10-YEAR EVENT 2331 19.11 13.08 1201.96 6.051
25-YEAR EVENT 2827 2317 15.90 1202.09 7373
100-YEAR EVENT 36.46 3011 20.65 1202.30 9,524
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. vi12

|

#‘ 16 - (OS1+DA1)+(0S2+DA2)-PRE

Legend
Hyd. Origin Description

|
- §S1 +DA1 -PR&SZ*-DAZ-PRB - gS3+DA3-PR5 - §S1+DA1-PO - DA2a-POST 7 - gSZ+DA2b-P A2¢c-POST Q- gS3a+DA3a-ﬁOS3b+DAhb
1

1

12 - POND DA2 u

13 - POND DA3 !

\ !".17 - {0S1+DA1)+DA2a+DA2¢c+POND DA2

L

' g 18 - (OS3b+DA3b)

rPONC

1 Rational 0S1+DA1-PRE

2 Rational 0S2+DA2-PRE

3 Rational 0S3+DA3-PRE

5 Rational OS1+DA1-POST
6 Rational DA2a-POST

7 Mod. Rational 0S2+DA2b-POST
8 Rational DA2¢c-POST

9 Mod. Rational 0S3a+DA3a-POST
10 Rational 0S3b+DA3b

12 Reservoir POND DA2

13 Reservoir POND DA3

16 Combine (0S1+DA1)+(0S2+DA2)-PRE

17 Combine (0S1+DA1)+DA2a+DA2¢+POND DA2
18 Combine (OS3b+DA3b)+POND DA3

20 Combine (OS1+DA1)+DA2a+DA2¢c

u 20- (0S1+DA1)+DA2a+DA2c

Project: 2YR-V3.gpw

Friday, 06 / 10/ 2022




2
Hyd rog ra p h Retu rn Pe ri Od ReQInglow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. |Hydrograph |Inflow Peak Qutflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 [Rational —_— — 9.875 —_— — — ——— R — -—— | OS1+DA1-PRE
2 |Rational e - 22.89 — — R — s R — -—— | 0OS2+DA2-PRE
3 |Rational —_— — 15.75 — — R — R — — —— | OS3+DA3-PRE
5§ |Rational - — 12.59 — — —— — — ~——— | OS1+DA1-POST
6 |Rational I —_— 2.997 e — e s —— -—— | DA2a-POST
7 |Mod. Rational - e 15.63 I ——— R — e  — —— | OS2+DA2b-POST
8 |Rational e —— 4.161 — — o — — -—— | DA2¢c-POST
9 |Mod. Rational —— s 9.727  — e — - e —— | 0S3a+DA3a-POST
10 |Rational —- —— 7.645 ——— s s — e —— | OS3b+DA3b
12 |Reservoir 7 — 15.53 — — —— — — ——— | POND DA2
13 |Reservoir 9 — 8.714 —— — —— — — -—— | POND DA3
16 [Combine 1,2, B — 32.76 — B — —— e — —— | (OS1+DA1)+(0S2+DA2)-PRE
17 [Combine 5,6,8, — 32.72 P e ———- ——— e ———— | (OS1+DA1)+DA2a+DA2c+POND DA
12,
18 {Combine 10, 13, —— 13.20 R —_— —— ———— s ——— | (OS3b+DA3b)+POND DA3
20 |Combine 5,68, e 19.75 e — — —  — — —— | (0OS1+DA1)+DA2a+DA2c

Proj. file: 2YR-V3.gpw Friday, 06 / 10/ 2022




3
Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. [Hydrograph |Peak Time Time to  {Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) {min) (min) (cuft) (ft) (cuft)
1 [Rational 9.875 1 15 8,887 - — —— 0S1+DA1-PRE
2 |Rational 22.89 1 15 20,599 e e e 0S2+DA2-PRE
3 |Rational 15.75 1 15 14,178 oo — — 0S3+DA3-PRE
5 |Rational 12.59 1 15 11,331 — — — 0S1+DA1-POST
6 |Rational 2.997 1 15 2,697 B —— e DA2a-POST
7 |Mod. Rational 15.63 1 15 34,746 — e —— 082+DA2b-POST
8 |Rational 4.161 1 15 3,745 e R - DA2c-POST
9 |Mod. Rational | 9.727 1 15 15,846 oo —_— —— 083a+DA3a-POST
10 [Rational 7.645 1 15 6,880 R e —— 0OS3b+DA3b
12 |Reservoir 15.53 1 37 34,699 7 1185.57 2,470 POND DA2
13 |Reservoir 8.714 1 29 15,757 9 1201.73 3,969 POND DA3
16 |Combine 32.76 1 15 29,486 1,2, e — (OS1+DA1)+(0S2+DA2)-PRE
17 [Combine 32.72 1 15 52,473 5,6, 8, e e (OS1+DA1)+DA2a+DA2c+POND DA
12,
18 |Combine 13.20 1 15 22,638 10,13, s —— (OS3b+DA3b)+POND DA3
20 [Combine 19.75 1 15 17,774 5, 6, 8, —— — (OS1+DA1)+DA2a+DA2¢c

2YR-V3.gpw Return Period: 2 Year Friday, 06 / 10/ 2022




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 1
OS1+DA1-PRE

Friday, 06 / 10 /2022

Hydrograph type = Rational Peak discharge = 9.875 cfs

Storm frequency = 2yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 8,887 cuft

Drainage area = 5.980 ac Runoff coeff. =04

Intensity = 4.128 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =11

OS1+DA1-PRE

Q (cfs) Hyd. No. 1 -2 Year Q (cfs)

10.00 /\ 10.00
8.00 / \ 8.00
6.00 // \\ 6.00
4.00 4.00
2.00 // \\ 2.00
0.00 l 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 2
0S2+DA2-PRE

Friday, 06 / 10 / 2022

Hydrograph type = Rational Peak discharge = 22.89 cfs
Storm frequency = 2yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 20,599 cuft
Drainage area = 13.860 ac Runoff coeff. =04
Intensity = 4.128 in/hr Tc by User = 15.00 min
IDF Curve = Johnson City.IDF Asc/Rec limb fact =11
OS2+DA2-PRE
Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)
24.00 24.00
20.00 // \\ 20.00
16.00 / / \\ 16.00
12.00 / \ 12.00
8.00 // \\ 8.00
4.00 / \ 4.00
/ N
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10 / 2022
Hyd. No. 3

0S3+DA3-PRE

Hydrograph type = Rational Peak discharge = 15.75 cfs

Storm frequency = 2yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 14,178 cuft
Drainage area = 9.540 ac Runoff coeff. = 04

Intensity = 4128 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =11

OS3+DA3-PRE

Q (cfs) Hyd. No. 3 -2 Year Q (cfs)

18.00 18.00

15.00 /,/\\\ 15.00
/ AN 12.00

/ N\
/ N

9.00 V4 N

6.00 // \ 6.00

3.00 / \ 3.00
/ \

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2018 by Autodesk, Inc. v12 Friday, 06 / 1;2022

Hyd. No. §

OS1+DA1-POST

Hydrograph type = Rational Peak discharge = 12.59 cfs

Storm frequency = 2yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 11,331 cuft

Drainage area = 5.980 ac Runoff coeff. = 0.51

Intensity = 4,128 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact = 11
OS1+DA1-POST

Q (cfs) Hyd. No. 5 -2 Year Q (cfs)

14.00 14.00

/\

12.00 74 \ 12.00

/N
ZRSEN
. , . .

6.00 / \ 6.00

10.00

4.00 4.00
/ N

2.00 / \ 2.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06/ 10/ 2022

Hyd. No. 6

DA2a-POST

Hydrograph type = Rational Peak discharge = 2.997 cfs

Storm frequency = 2yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 2,697 cuft

Drainage area = 1.210 ac Runoff coeff. = 06

Intensity = 4.128 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact = 1N

DA2a-POST

Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs)
3.00 /\ 3.00
2.00 2.00
1.00 // \\ 1.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 7
0S2+DA2b-POST

Friday, 06 / 10 /2022

Hydrograph type = Mod. Rational Peak discharge = 15.63 cfs
Storm frequency = 2yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 34,746 cuft
Drainage area = 10.970 ac Runoff coeff. = 0.56
Intensity = 2.544 in/hr Tc by User = 15.00 min
IDF Curve = Johnson City.IDF Storm duration = 25xTc
Target Q =13.01 cfs Est. Req'd Storage =14,237 cuft
OS2+DA2b-POST
Q (cfs) Hyd. No. 7 - 2 Year Q (cfs)
18.00 18.00
/ . || ] , \
15.00 /, 7 T i ™\ 15.00
12.00 / » ' \ 12.00
. d
Y
9.00 ! ' . / 9.00
/
A : /
//
6.00 » . — 6.00
/
/ v & \
3
.00 » 3.00
ANy \
/
/
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Time (min)

——— Hyd No. 7 [ITTTTT Mod. Rational Est. Storage = 14,237 cuft



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10 / 2022

Hyd. No. 8

DA2c-POST

Hydrograph type = Rational Peak discharge = 4161 cfs

Storm frequency = 2yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 3,745 cuft

Drainage area = 1.680 ac Runoff coeff. = 0.6

Intensity = 4.128 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =1/

DA2c-POST

Q (cfs) Hyd. No. 8 — 2 Year Q (cfs)
5.00 5.00
4.00 / //\\\ 4.00
3.00 // \\ 3.00
2.00 // \\ 2.00
1.00 // \\ 1.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 9

0OS3a+DA3a-POST

Hydrograph type = Mod. Rational Peak discharge = 9.727 cfs

Storm frequency = 2yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 15,846 cuft

Drainage area = 5.600 ac Runoff coeff. = 0.57

Intensity = 3.047 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Storm duration = 18xTc

Target Q =8.100 cfs Est. Req'd Storage  =5,563 cuft

O0S3a+DA3a-POST

Q (cfs) Hyd. No. 9 - 2 Year Q (cfs)

10.00 10.00
8.00 /,/ > 8.00
6.00 // \\ 6.00
4.00 // \\ 4.00
0.00 / 0.00

0 2 4 6 10 12 14 18 20 22 24 26 28 30 32 34 36 38 40 42
Time (min)

[ITITTT Mod. Rational Est. Storage = 5,563 cuft



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 10

OS3b+DA3b

Hydrograph type = Rational Peak discharge = 7.645 cfs

Storm frequency = 2yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 6,880 cuft

Drainage area = 3.940 ac Runoff coeff. = 047

Intensity = 4.128 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =11

OS3b+DA3b

Q (cfs) Hyd. No. 10 — 2 Year Q (cfs)
8.00 8.00
4.00 // \\\ 4.00
2.00 / \ 2.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)

——— Hyd No. 10
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Hydrograph Report ’

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2022

Hyd. No. 12

POND DA2

Hydrograph type = Reservoir Peak discharge = 156.53 cfs

Storm frequency = 2yrs Time to peak = 37 min

Time interval = 1 min Hyd. volume = 34,699 cuft

Inflow hyd. No. = 7 -0S2+DA2b-POST Max. Elevation = 1185.57 ft

Reservoir name = POND DA2 Max. Storage = 2,470 cuft

Storage Indication method used. - o _ N

POND DA2

Q (cfs) Hyd. No. 12 — 2 Year Q (cfs)

18.00 18.00
J,LU—"“"“' 15.00

15.00
/(T/ 8
12.00 y \ 12.00

9.00 /

9.00

6.00 6.00
\

\

0.00 e 0.00
0 10 20 30 40 50 60

Time (min)

= Hyd No. 12 === Hyd No. 7 [ITTTT] Total storage used = 2,470 cuft



Pond Report 14

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2022
Pond No. 1 - POND DA2
Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1185.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1185.00 161 0 0
0.25 1185.25 2,477 330 330
0.50 1185.50 9,489 1,496 1,826
1.00 1186.00 10,291 4,945 6,771
2.00 1187.00 11,991 11,141 17,912
3.00 1188.00 13,821 12,906 30,817
Culvert / Orifice Structures Weir Structures
[A] [B] [C]1 [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 1.50 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EL (ft) = 1184.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect — - —
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = 013 013 .013 n/a
Orifice Coeff. = (0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 {by Contour)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
o o i Note Culvert/Orifice ;tﬂows_ are analyzed under ;nlel (ic) ;nd outlet {oc) control. Weir risers checked for orifice conditions (ic) and s;J-bmergence (s)
Stage (ft) Stage / Discharge Elev (ft
3.00 1188.00
2.00 1187.00

—

/ 1186.00

1.00 —

//

] /
|
/ 1185.00

0.00 4.00 8.00 12.00 16.00 20.00 24,00 28.00 32.00 36.00 40.00
Discharge (cfs)

0.00

Total Q



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 13
POND DA3
Hydrograph type = Reservoir Peak discharge = 8.714 cfs
Storm frequency = 2yrs Time to peak = 29 min
Time interval = 1 min Hyd. volume = 15,757 cuft
Inflow hyd. No. = 9-0S3a+DA3a-POST Max. Elevation = 1201.73 ft
Reservoir name = POND DA3 Max. Storage = 3,969 cuft
S_t-orage Indication method used. . a
POND DA3
Q (cfs) Hyd. No. 13 -- 2 Year Q (cfs)
10.00 10.00
/ ,
%
8.00 / ‘\ 8.00
y/
MY
/ 7%
/ /
6.00 / \ \ 6.00
4.00 / 4.00
/
2.00 r/ \ \ 2.00
0.00 \ = (.00
0 10 20 30 40 50 60 70

Time (min)

—— Hyd No. 13 = Hyd No. 9 [TTTTTT Total storage used = 3,969 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Pond No. 2 - POND DA3
Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1201.00 ft

Friday, 06 / 10/ 2022

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr, Storage (cuft) Total storage (cuft)
0.00 1201.00 245 0 0
0.25 1201.25 2,933 397 397
0.50 1201.50 8,803 1,467 1,864
1.00 1202.00 9,554 4,589 6,454
2.00 1203.00 11,148 10,351 16,805
2.50 1203.50 11,990 5,785 22,589
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 420 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El (ft) = 1201.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect - - e
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note Culvert/Orifice outflows are analyzed u-n-c-!-er inlet (ic) and outlet (oc) conl_r;:i Weir rise-r.v; .checked for orifice condilio.ns (ic) a;a submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
3.00 1204.00
/
2.00 /—-" 1203.00
1.00 1202.00
0.00 1201.00
0.00 7.00 14.00 21.00 28.00 35.00 42.00 49.00 56.00 63.00 70.00 77.00

— Total Q

Discharge (cfs)
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Hydrograph Report

Hydraflow H)-/drographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10 / 2022

Hyd. No. 16

(OS1+DA1)+(0S2+DA2)-PRE

Hydrograph type = Combine Peak discharge = 32.76 cfs

Storm frequency = 2yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 29,486 cuft

Inflow hyds. =1,2 Contrib. drain. area = 19.840 ac
(OS1+DA1)+(0S2+DA2)-PRE

Q (cfs) Hyd. No. 16 -- 2 Year Q (cfs)

35.00 35.00

/\

30.00 / » \ 30.00
25.00 | // \\ 25.00
2N

20.00 / / \ \ 20.00
TN

/- N \ =

10.00 /7 o NN 10.00
1 TN
] S~
5.00 ,/A / /‘/ \‘\\\\\\ 5.00
JZ// \\\
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)
—— Hyd No. 16 = Hyd No. 1 = Hyd No. 2
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 17
(OS1+DA1)+DA2a+DA2c+POND DA2

Hydrograph type = Combine Peak discharge
Storm frequency = 2yrs Time to peak

Time interval = 1 min Hyd. volume
Inflow hyds. = 5,6,8,12 Contrib. drain. area

(OS1+DA1)+DA2a+DA2c+POND DA2

Friday, 06 / 10/ 2022

32.72 cfs
15 min
52,473 cuft
8.870 ac

Q (cfs) Hyd. No. 17 — 2 Year Q (cfs)
35.00 35.00
30.00 //\\\ 30.00
25.00 / ’ \\\ 25.00
20.00 // \\\ 20.00
15.00 // K/, \ 15.00
10.00 / / \\ 10.00

5.00 / 5.00

e et N e~
= —— _
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54

Time (min)

——— Hyd No. 17 = Hyd No. 5 =—— Hyd No. 6 —— Hyd No. 8

= Hyd No. 12
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10 / 2022

Hyd. No. 18
(OS3b+DA3b)+POND DA3
Hydrograph type = Combine Peak discharge = 13.20 cfs
Storm frequency = 2yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 22,638 cuft
Inflow hyds. = 10,13 Contrib. drain. area = 3.940 ac
(OS3b+DA3b)+POND DA3
Q (cfs) Hyd. No. 18 - 2 Year Q (cfs)
14.00 14.00
12.00 /\ AN 12.00
10.00 / 10.00
8.00 / / AN 8.00
6.00 // / \\ \\ 6.00
4.00 / 4.00
2.00 / 2.00
\
0.00 \\_—_—ﬁ 0.00
0 10 20 30 40 50 60 70
Time (min)

«—— Hyd No. 18

— Hyd No. 10 —— Hyd No. 13
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06/ 10/ 2022

Hyd. No. 20
(OS1+DA1)+DA2a+DA2c
Hydrograph type = Combine Peak discharge = 19.75 cfs
Storm frequency = 2yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 17,774 cuft
Inflow hyds. =5,6,8 Contrib. drain. area = 8.870 ac
(OS1+DA1)+DA2a+DA2c

Q (cfs) Hyd. No. 20 -- 2 Year Q (cfs)
21.00 21.00
18.00 / \\ 18.00
15.00 // \\ 15.00
12.00 // /,/\\\ \\ 12.00

9.00 / / AN \ 9.00

/ // \\ N\ |
/ / N\ \
6.00 6.00
/L NN
e P —
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)
——— Hyd No. 20 = Hyd No. 5 = Hyd No. 6 —— Hyd No. 8



Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

E - gS1+DA1 -PR%82+DA2-PRB - §S3+DA3-PR5 - §S1+DA1 -POS]- DA2a-POST 7 - gSZ+DA2b-P%AZC-POST 9.- gSSa+DASa-%OSSb+DATb

“

: # 16 - (0S1+DA1)+(0S2+DA2)-PRE

Legend
Hyd, Qrigin Description

1 Rational 0S1+DA1-PRE

2 Rational 0S82+DA2-PRE

3 Rational 0OS3+DA3-PRE

5 Rational 0S1+DA1-POST

6 Rational DA2a-POST

7 Mod. Rational 0S2+DA2b-POST

8 Rational DA2c-POST

9 Mod. Rational 0S3a+DA3a-POST

10 Rational 0S3b+DA3b

12 Reservoir POND DA2

13 Reservoir POND DA3

16 Combine (OS1+DA1)+(0S2+DA2)-PRE
17 Combine (0OS1+DA1)+DA2a+DA2c+POND DA2
18 Combine (OS3b+DA3b)+POND DA3
20 Combine (0S1+DA1)+DA2a+DA2¢

g 20 - (0S1+DA1)+DA2a+DA2c

' ‘ 18 - (OS3b+DA3b)

Project: 10YR-V3.gpw

Friday, 06 / 10 /2022

+tPONL
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Hyd rog ra p h Retu rn Pe rIOd ReQiy%lBlow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. |Hydrograph [Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr S-yr 10-yr 25-yr 50-yr 100-yr
1 |Rational —_— — — —— —— 14.61 e — — ——— | OS1+DA1-PRE
2 |Rational e ——— e B — 33.86 e e —— | 0OS2+DA2-PRE
3 |Rational — —— —— —— —— 23.31 — — -—— | OS3+DA3-PRE
5 [Rational — B — — —  — 18.63 — o -—— | OS1+DA1-POST
6 |Rational e  —  — — — 4434 — — -—— | DA2a-POST
7 |Mod. Rational e e e e e 23.23 e e —— | 0S82+DA2b-POST
8 |Rational s ——— e R e 6.157 —  —— -—-— | DA2c-POST
9  |Mod. Rational e — ——— — e 14.41 — e —— | OS3a+DA3a-POST
10 |Rational e —— —_— — e 11.31 e R ——— | OS3b+DA3b
12 |Reservoir 7 — — — e 22.97 —  — -—- | POND DA2
13 |Reservoir 9 — — — — 13.08 — —— -—— | POND DA3
16 |Combine 1,2, — —_— R — — 48.47 — — -—— | (OS1+DA1)+(0S2+DA2)-PRE
17 [Combine 5,6, 8, — — —— — 45.77  — ——- ~—— | (OS1+DA1)+DA2a+DA2c+POND DA
12,
18 |Combine 10, 13, e — —_— — 19.11 s e —— | (OS3b+DA3b)+POND DA3
20 [Combine 5, 6, 8, e e —— o —— 29.22 e B — —— | (OS1+DA1)+DA2a+DA2c

Proj. file: 10YR-V3.gpw Friday, 06 / 10/ 2022
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) {min) (cuft) (ft) (cuft)
1 |Rational 14.61 1 15 13,149 — — — 0S1+DA1-PRE
2 |Rational 33.86 1 15 30,476 — — — 0S2+DA2-PRE
3 |Rational 23.31 1 15 20,977 — — —_— 0S3+DA3-PRE
5 |Rational 18.63 1 15 16,765 — - — 0S1+DA1-POST
6 |Rational 4.434 1 15 3,991 —— — e DA2a-POST
7 |Mod. Rational | 23.23 1 15 51,650 — ——— —— 082+DA2b-POST
8 |Rational 6.157 1 15 5,541 — — — DA2¢c-POST
9 |Mod. Rational 14.41 1 15 23,472 — e B 083a+DA3a-POST
10 [Rational 11.31 1 15 10,179 e — — 0S3b+DA3b
12 |Reservoir 22.97 1 37 51,580 7 1185.88 5,610 POND DA2
13 |Reservoir 13.08 1 28 23,342 9 1201.96 6,051 POND DA3
16 |Combine 48.47 1 15 43,625 1,2, —— e (OS1+DA1)+(0S2+DA2)-PRE
17 (Combine 45.77 1 15 77,877 56,8, — e (OS1+DA1)+DA2a+DA2c+POND DA
12,
18 |Combine 19.11 1 15 33,521 10, 13, e — (OS3b+DA3b)+POND DA3
20 [Combine 29.22 1 15 26,297 5,6, 8, — — (0S1+DA1)+DA2a+DA2c

10YR-V3.gpw Return Period: 10 Year Friday, 06 / 10/ 2022
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06/ 10/ 2022

Hyd. No. 1

OS1+DA1-PRE

Hydrograph type = Rational Peak discharge = 14.61 cfs

Storm frequency = 10 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 13,149 cuft

Drainage area = 5.980 ac Runoff coeff. =04

Intensity = 6.108 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact = 11

0S1+DA1-PRE

Q (cfs) Hyd. No. 1 — 10 Year Q (cfs)

15.00 15.00

12.00 /// \\ 12.00
9.00 // \\ 9.00
6.00 / \\ 6.00
3.00 // \\ 3.00
0.00 0.00

0 2 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 2
0S2+DA2-PRE

Friday, 06 / 10 /2022

Hydrograph type = Rational Peak discharge = 33.86 cfs
Storm frequency = 10 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 30,476 cuft
Drainage area = 13.860 ac Runoff coeff. =04
Intensity = 6.108 in/hr Tc by User = 15.00 min
IDF Curve = Johnson City.IDF Asc/Rec limb fact =11
0S2+DA2-PRE
Q (cfs) Hyd. No. 2 - 10 Year Q (cfs)
35.00 35.00
30.00 // \\ 30.00
25.00 // \\ 25.00
20.00 // \\ 20.00
15.00 // \\ 15.00
10.00 \\ 10.00
5.00 ,/ \\ 5.00
0.00 0.00
0 2 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 3
0S3+DA3-PRE
Hydrograph type = Rational Peak discharge = 23.31 cfs
Storm frequency = 10 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 20,977 cuft
Drainage area = 9.540 ac Runoff coeff. =04
Intensity = 6.108 in/hr Tc by User = 15.00 min
IDF Curve = Johnson City.IDF Asc/Rec limb fact = 11
0S3+DA3-PRE
Q (cfs) Hyd. No. 3 - 10 Year Q (cfs)
24.00 24.00
20.00 // \\ 20.00
16.00 ,/ \\\ 16.00
12.00 // \\ 12.00
8.00 // \\ 8.00
4.00 / \ 4,00
/ N
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 - Friday, 06/ 10 / 2022
Hyd. No. 5

OS1+DA1-POST

Hydrograph type = Rational Peak discharge = 18.63 cfs

Storm frequency = 10yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 16,765 cuft
Drainage area = 5.980 ac Runoff coeff. = 0.51

Intensity = 6.108 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =11

0S1+DA1-POST

Q (cfs) Hyd. No. 5 — 10 Year Q (cfs)
21.00 21.00
18.00 /\\ 18.00
15.00 15.00

12.00 // \\ o

9.00 / \ 9.00

6.00 6.00
/ \

3.00 / \ 3.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)




Hydrograph Report

Hydrafiow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2022
Hyd. No. 6
DA2a-POST
Hydrograph type = Rational Peak discharge = 4,434 cfs
Storm frequency = 10 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 3,991 cuft
Drainage area = 1.210 ac Runoff coeff. = 0.6
Intensity = 6.108 in/hr Tc by User = 15.00 min
IDF Curve = Johnson City.IDF Asc/Rec limb fact =11
DA2a-POST
Q (cfs) Hyd. No. 6 — 10 Year Q (cfs)
5.00 5.00

/ N 4.00

/TN
AN

/ N

2.00 / \

/ \

1.00 / \ 1.00

3.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 7

0S2+DA2b-POST

Hydrograph type = Mod. Rational Peak discharge = 23.23 cfs

Storm frequency = 10 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 51,650 cuft

Drainage area = 10.970 ac Runoff coeff. = 0.56

Intensity = 3.782 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Storm duration = 25xTc

Target Q =19.25 cfs Est. Req'd Storage =21,269 cuft

OS2+DA2b-POST

Q (cfs) Hyd. No. 7 ~ 10 Year Q (cfs)

24.00 24.00

20.00 // . : \) 20.00

e \
16.00 /,/ \ 16.00
/ zs \
12,00 o 7 - 12.00
/ yd \
/ yd \

8.00 - : 7 8.00
/TP \
A \
| P

4.00 —p 4.00
(A \
pd
pd

0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Time (min)

——— Hyd No. 7

[(ITTTTT Mod. Rational Est. Storage = 21,269 cuft



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2018 by Autodesk, Inc. v12

Hyd. No. 8
DA2c-POST

Friday, 06 / 10/ 2022

Hydrograph type = Rational Peak discharge = 6.157 cfs

Storm frequency = 10 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 5,541 cuft

Drainage area = 1.680 ac Runoff coeff. = 0.6

Intensity = 6.108 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =11

DA2c-POST

Q (cfs) Hyd. No. 8 - 10 Year Q (cfs)
7.00 7.00
6.00 ‘ //\\ 6.00
5.00 /,/ \\ 5.00
4.00 /f \\ 4.00
3.00 // \\ 3.00
2.00 \\ 2.00
1.00 7 \\ 1.00
0.00 0.00

0 2 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 9
0OS3a+DA3a-POST

Friday, 06 / 10 / 2022

Hydrograph type = Mod. Rational Peak discharge = 14,41 cfs

Storm frequency = 10 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 23,472 cuft

Drainage area = 5.600 ac Runoff coeff. = 0.57

Intensity = 4.514 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Storm duration = 18xTc

Target Q =12.00 cfs Est. Req'd Storage  =8,239 cuft

OS3a+DA3a-POST

Q (cfs) Hyd. No. 9 — 10 Year Q (cfs)

15.00 15.00

12.00 / / r ' )\ 12.00
9.00 // - » /'/ \\ 9.00
6.00 /,/ /‘/ \ 6.00
0.00 / 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
Time (min)

—— Hyd No. 9 [ITTTITT Mod. Rational Est. Storage = 8,239 cuft



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06/ 10/ 2022

Hyd. No. 10
OS3b+DA3b
Hydrograph type = Rational Peak discharge = 11.31 cfs
Storm frequency = 10 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 10,179 cuft
Drainage area = 3.940 ac Runoff coeff. = 0.47
Intensity = 6.108 in/hr Tc by User = 15.00 min
IDF Curve = Johnson City.IDF Asc/Rec limb fact =
0S3b+DA3b
Q (cfs) Hyd. No. 10 — 10 Year Q (cfs)
12.00 12.00
10.00 / \\ 10.00
8.00 / \ 8.00
/ N\
6.00 6.00
4.00 4.00
2.00 / \ 2.00
/ N
0.00 0.00
0 2 8 10 12 14 16 18 20 22 28 30
Time (min)

———= Hyd No. 10
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06/ 10/ 2022

Hyd. No. 12

POND DA2

Hydrograph type = Reservoir Peak discharge = 22.97 cfs
Storm frequency = 10 yrs Time to peak = 37 min
Time interval = 1 min Hyd. volume = 51,580 cuft
Inflow hyd. No. = 7 -0S2+DA2b-POST Max. Elevation = 1185.88 ft
Reservoir name = POND DA2 Max. Storage = 5,610 cuft

Storage Indication method used.

POND DA2

Q (cfs) Hyd. No. 12 — 10 Year Q (cfs)

24.00 24.00

20.00 / p W“‘Y\\ 20.00

s \ \
/
16.00 16.00
(1)

12.00 \ 12.00
8.00 \ 8.00
4.00 - \ 4.00
0.00 \ L 0.00

0 10 20 30 40 50 60
Time (min)

—— Hyd No. 12 = Hyd No. 7 [IITTI] Total storage used = 5,610 cuft



Pond Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Pond No. 1 - POND DA2
Pond Data

Friday, 06 / 10/ 2022

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1185.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1185.00 161 0 0
0.25 1185.25 2,477 330 330
0.50 1185.50 9,489 1,496 1,826
1.00 1186.00 10,291 4,945 6,771
2.00 1187.00 11,991 11,141 17,912
3.00 1188.00 13,821 12,906 30,817
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 1.50 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EL. (ft) = 1184.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect — e —
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = 013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
- Note Culver/Orifice outflows are analyz_ed-under inlet (ic) and outlet {oc) control. Weir nisers cr;ecked- f;)r orifice conditions (ic) and submerge-nm
Stage (ft) Stage / Discharge Elev (f)
3.00 1188.00
2.00 1187.00
1.00 / —— 1186.00
0.00 / 1185.00
0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00
Discharge (cfs)

e Total Q



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. vi2

Friday, 06 / 10 / 2022

Hyd. No. 13
POND DA3
Hydrograph type = Reservoir Peak discharge = 13.08 cfs
Storm frequency = 10 yrs Time to peak = 28 min
Time interval = 1 min Hyd. volume = 23,342 cuft
Inflow hyd. No. = 9-08S3a+DA3a-POST Max. Elevation = 1201.96 ft
Reservoir name = POND DA3 Max. Storage = 6,051 cuft
St:age Indication method used. : R
POND DA3
Q (cfs) Hyd. No. 13 - 10 Year Q(cfs)
15.00 15.00
12.00 / \ 12.00
/ /
/
NI
.00 / / / \ 9.00
6.00 / \ 6.00
/
//
3.00 / 3.00
/ \ N
0.00 \ ————— (.00
0 10 20 30 40 50 60 70

= Hyd No. 13 — Hyd No. 9

Time (min)

ITITTT] Total storage used = 6,051 cuft



Pond Report 16

Friday, 06 / 10/ 2022

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Pond No. 2 - POND DA3

Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1201.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr, Storage (cuft) Total storage (cuft)
0.00 1201.00 245 0 0
0.25 1201.25 2,933 397 397
0.50 1201.50 8,803 1,467 1,864
1.00 1202.00 9,554 4,589 6,454
2.00 1203.00 11,148 10,351 16,805
2.50 1203.50 11,990 5,785 22,589

Culvert / Orifice Structures

Weir Structures

[A] [B] [C]1 [PriRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 4.20 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 1201.00 0.00 0.00 0.00
No. Barrels =0 0 0 0] Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect — - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
- Note _Culvertl-O;ﬁce outflows are analy;ed under inlet {ic) and outlet (oc)_control Weir risers checked for orifice conditions (ic-)_and submergence_(s].
Stage (ft) Stage / Discharge Elev (f)
3.00 1204.00
/
2.00 - ] 1203.00
1.00 1202.00
0.00 1201.00
0.00 7.00 14.00 21.00 28.00 35.00 42.00 49.00 56.00 63.00 70.00 77.00

Discharge (cfs)

e Total Q



Hydrograph Report v

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2022
Hyd. No. 16
(OS1+DA1)+(0S2+DA2)-PRE
Hydrograph type = Combine Peak discharge = 48.47 cfs
Storm frequency = 10 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 43,625 cuft
Inflow hyds. =1,2 Contrib. drain. area = 19.840 ac
(OS1+DA1)+(0S2+DA2)-PRE
Q (cfs) Hyd. No. 16 — 10 Year Q (cfs)
50.00 50.00
40.00 /// \\\ 40.00
30.00 // // \\ \\ 30.00
20.00 ,/ / N \ 20.00
/ i ) \
////// N \\\\\\
10.00 / ,/ — . \\ 10.00
/, — = \
" S~
7 T~
0.00 0.00

10 12 14 16 18 20 22 24 26 28 30
Time (min)

0 2 4 6

oo

=—— Hyd No. 16 = Hyd No. 1 «—— Hyd No. 2
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10 /2022
Hyd. No. 17
(OS1+DA1)+DA2a+DA2c+POND DA2
Hydrograph type = Combine Peak discharge = 45,77 cfs
Storm frequency = 10 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 77,877 cuft
Inflow hyds. = 5,6, 8,12 Contrib. drain. area = 8.870 ac
(OS1+DA1)+DA2a+DA2c+POND DA2
Q (cfs) Hyd. No. 17 — 10 Year Q (cfs)
50.00 50.00
40.00 /\\ 40.00
30.00 / 30.00
I
20.00 ™~ 20.00
10.00 / \ 10.00
PN
0.00 0.00
0 10 20 30 40 50 60
Time (min)
——— Hyd No. 17 = Hyd No. 5 = Hyd No. 6 —— Hyd No. 8

— Hyd No. 12
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 18
(OS3b+DA3b)+POND DA3

Friday, 06 / 10/ 2022

Hydrograph type = Combine Peak discharge = 19.11 cfs
Storm frequency = 10 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 33,521 cuft
Inflow hyds. = 10,13 Contrib. drain. area = 3.940 ac
(OS3b+DA3b)+POND DA3
Q (cfs) Hyd. No. 18 — 10 Year Q (cfs)
21.00 I 21.00
18.00 /\\\ 18.00
15.00 ) 15.00
12.00 v ™ 12.00
9.00 / ///\< \ 9.00
6.00 / / \ \ 6.00
3.00 AN 3.00
0.00 e 0.00
0 10 20 30 40 50 60 70
Time (min)

~—— Hyd No. 18 = Hyd No. 10 «=—— Hyd No. 13
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, inc. v12 Friday, 06 / 10/ 2022

Hyd. No. 20

(OS1+DA1)+DA2a+DA2c

Hydrograph type = Combine Peak discharge = 29.22 cfs

Storm frequency = 10yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 26,297 cuft

Inflow hyds. =5,6,8 Contrib. drain. area = 8.870 ac
(OS1+DA1)+DA2a+DA2c

Q (cfs) Hyd. No. 20 — 10 Year Q (cfs)

30.00 30.00

/\

25.00 / \ 25.00
/ \

20.00 / \ 20.00
15.00 // \ 15.00

10.00 / \ 10.00

o \
5.00 / " S~ 5.00
\

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)
= Hyd No. 20 e Hyd No. 5 = Hyd No. 6 ~— Hyd No. 8



Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

E - gS1+DA1-PI%SZ+DA2-PRB - gS3+DA3-PRE - §S1 +DA1-POFJ- DA2a-POST 7 - gSZ+DA2b-F’%A2c-POST g - gSSa+DA3a-%OS3b+DABb

g' 16 - (OS1+DA1)+(0S2+DA2)-PRE

Legend

Hyd. Origin Description

1 Rational 0S1+DA1-PRE

2 Rational 082+DA2-PRE

3 Rational 0S3+DA3-PRE

5 Rational 0S1+DA1-POST

6 Rational DA2a-POST

7 Mod. Rational 0S2+DA2b-POST

8 Rational DA2c-POST

9 Mod. Rational OS3a+DA3a-POST

10 Rational 0OS3b+DA3b

12  Reservoir POND DA2

13 Reservoir POND DA3

16 Combine (OS1+DA1)+(0S2+DA2)-PRE
17 Combine (0OS1+DA1)+DA2a+DA2c+POND DA2
18 Combine (OS3b+DA3b)+POND DA3
20 Combine (0OS1+DA1)+DA2a+DA2c

12 - RPOND DA2 "

}

?20 - (0S1+DA1)+DA2a+DA2c

13 - POND DA3 !

‘ V 17 - {OS1+DA1)+DA2a+DA2c+POND DA2 l'\

V 18 - (0S3b+DA3b)1

Project: 25YR-V3.gpw

Friday, 06 / 10 /2022

rPONL
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Hyd rog ra p h Retu rn Pe rl Od ReQIy%lB‘Iow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 [Rational e B —— — — — 17.72 e — | 0S1+DA1-PRE
2 |Rational e — —— — e e 41.07 R —— | 0S2+DA2-PRE
3 |Rational — B — B — — 28.27 e -——— | OS3+DA3-PRE
5 |Rational — —— ——  — —— B — 22.60 e ——— | OS1+DA1-POST
6 |Rational e _— o ——— — e 5.379 e -—— | DA2a-POST
7 |Mod. Rational = e e ——— s s e 28.28 e —— | 0S2+DA2b-POST
8 |Rational e R e o e e 7.468 — —— | DA2c-POST
9 |Mod. Rational — B e B B — 17.50 ——— —— | 083a+DA3a-POST
10 |Rational —- I I e e P 13.72 s —— | OS3b+DA3b
12 |Reservoir 7 e — — . e 27.35 —— —— | POND DA2
13 |Reservoir 9 —— — — — — 16.90 — ——— | POND DA3
16 |Combine 1,2, e — —— —— — 58.80 —_— ——— | (OS1+DA1)+(0S2+DA2)-PRE
17 [Combine 5,6, 8, B — —— —— e 54.52 o ———— | (OS1+DA1)+DA2a+DA2c+POND DA
12,
18 |Combine 10, 13, —s B ——e- I - 23.17 s —— | (OS3b+DA3b)+POND DA3
20 [Combine 5, 6, 8, —— e — —— — B — 35.44 ——— —~— | (OS1+DA1)+DA2a+DA2¢c

Proj. file: 25YR-V3.gpw Friday, 06 / 10/ 2022
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. {Hydrograph |Peak Time Timeto [Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
{origin) {cfs) (min) (min) (cuft) (ft) (cuft)
1 |Rational 17.72 1 15 15,950 —— o — 0S1+DA1-PRE
2 |Rational 41.07 1 15 36,967 s — e 0S2+DA2-PRE
3 [Rational 28.27 1 15 25,445 e e s 083+DA3-PRE
5 |Rational 22.60 1 15 20,336 e B — 0S1+DA1-POST
6 [Rational 5.379 1 15 4,841 s R e DA2a-POST
7 |Mod. Rational | 28.28 1 15 62,875 e — — 0S2+DA2b-POST
8 |Rational 7.468 1 15 6,721 e — s DA2¢c-POST
9 |Mod. Rational 17.50 1 15 28,513 e e e 083a+DA3a-POST
10 [Rational 13.72 1 15 12,348 e —— s 0S3b+DA3b
12 |Reservoir 27.35 1 37 62,790 7 1186.11 7,957 POND DA2
13 |Reservoir 15.90 1 28 28,354 9 1202.09 7,373 POND DA3
16 |Combine 58.80 1 15 52,917 1,2, — — (OS1+DA1)+(0S2+DA2)-PRE
17 |[Combine 54.52 1 15 94,688 5,6, 8, s — (OS1+DA1)+DA2a+DA2c+POND DA
12,
18 [Combine 23.17 1 16 40,702 10, 13, — e (OS3b+DA3b)+POND DA3
20 [Combine 35.44 1 15 31,898 5,6, 8, - — (OS1+DA1)+DA2a+DA2c

25YR-V3.gpw Return Period: 25 Year Friday, 06 / 10 /2022




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 1
OS1+DA1-PRE

Friday, 06 / 10 / 2022

Hydrograph type = Rational Peak discharge = 17.72 cfs
Storm frequency = 25yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 15,950 cuft
Drainage area = 5.980 ac Runoff coeff. =04
Intensity = 7.409 in/hr Tc by User = 15.00 min
IDF Curve = Johnson City.IDF Asc/Rec limb fact = 11
0S1+DA1-PRE
Q (cfs) Hyd. No. 1 — 25 Year Q (cfs)
18.00 /\ 18.00
15.00 // \\ 15.00
12.00 // \ 12.00
9.00 // \\ 9.00
6.00 \\ 6.00
3.00 / \ 3.00
/ N
0.00 0.00
0 2 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10 / 2022

Hyd. No. 2
0S2+DA2-PRE
Hydrograph type = Rational Peak discharge = 41.07 cfs
Storm frequency = 25yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 36,967 cuft
Drainage area = 13.860 ac Runoff coeff. = 04
Intensity = 7.409 in/hr Tc by User = 15.00 min
IDF Curve = Johnson City.IDF Asc/Rec limb fact =11
0S2+DA2-PRE

Q (cfs) Hyd. No. 2 — 25 Year Q (cfs)
50.00 50.00
40.00 //\\ 40.00
30.00 // \\ 30.00
20.00 / \\ 20.00
10.00 /’ \\ 10.00

0.00 0.00

0 2 4 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 0_6/ 10/2022
Hyd. No. 3

OS3+DA3-PRE

Hydrograph type = Rational Peak discharge = 28.27 cfs

Storm frequency = 25yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 25,445 cuft
Drainage area = 9.540 ac Runoff coeff. =04

Intensity = 7.409 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =11

0S3+DA3-PRE
Q (cfs) Hyd. No. 3 - 25 Year

30.00 30.00

//\\ 25.00

/LN
/] N

Q (cfs)

20.00 20.00
/ N

15.00 15.00

10.00 / \ 10.00

5.00 / \ 5.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3I£)® 2019 by Autodesk, Inc. v12 ‘ Friday, 06 / 10/ 2022

Hyd. No. 5

OS1+DA1-POST

Hydrograph type = Rational Peak discharge = 22.60 cfs

Storm frequency = 25yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 20,336 cuft

Drainage area = 5.980 ac Runoff coeff. = 0.51

Intensity = 7.409 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =1/
OS1+DA1-POST

Q (cfs) Hyd. No. 5 — 25 Year Q (cfs)

24.00 24.00

/N

/ \ 20.00

20.00 / \
16.00 / \ 16.00

12.00 12.00

8.00 / \ 8.00

4.00 / \ 4.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)




Hydrograph Report

Hydrafiow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 6

DA2a-POST

Hydrograph type = Rational Peak discharge = 5.379 cfs

Storm frequency = 25yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 4,841 cuft

Drainage area = 1.210 ac Runoff coeff. = 0.6

Intensity = 7.409 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact = 1N

DA2a-POST

Q (cfs) Hyd. No. 6 — 25 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 // \\ 4.00
3.00 /// \\\ 3.00
2.00 \\ 2.00
1.00 // \\ 1.00
0.00 0.00

0 2 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10 /2022

Hyd. No. 7
0S2+DA2b-POST
Hydrograph type = Mod. Rational Peak discharge = 28.28 cfs
Storm frequency = 25yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 62,875 cuft
Drainage area = 10.970 ac Runoff coeff. = 0.56
Intensity = 4.604 in/hr Tc by User = 15.00 min
IDF Curve = Johnson City.IDF Storm duration = 25xTc
Target Q =23.36 cfs Est. Req'd Storage  =25,980 cuft
0S2+DA2b-POST
Q (cfs) Hyd. No. 7 — 25 Year Q (cfs)
30.00 30.00
25.00 // . \> 25.00
20.00 / : /’/ \ 20.00
|| \
§%d
/
/
15.00 . '/ 15.00
A // \
10.00 : 10.00
7
/ - \
pe
5.0 /
.00 T : 5.00
pd
v
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Time (min)

—— Hyd No. 7

[IIITTT Mod. Rational Est. Storage = 25,980 cuft



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 8

DA2c-POST

Hydrograph type = Rational Peak discharge = 7.468 cfs

Storm frequency = 25yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 6,721 cuft

Drainage area = 1.680 ac Runoff coeff. = 0.6

Intensity = 7.409 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =11

DA2c-POST

Q (cfs) Hyd. No. 8 - 25 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00

0 2 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10 / 2022

Hyd. No. 9

0S3a+DA3a-POST

Hydrograph type = Mod. Rational Peak discharge = 17.50 cfs

Storm frequency = 25yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 28,513 cuft

Drainage area = 5.600 ac Runoff coeff. = 0.57

Intensity = 5.483 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Storm duration = 18xTc

Target Q =14.55 cfs Est. Req'd Storage =10,032 cuft
OS3a+DA3a-POST

Q (cfs) Hyd. No. 9 — 25 Year Q (cfs)

18.00 18.00

/LN
LA AN
AT ACEEN

inyd N\

3.00
/

%//' \

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
Time (min)

9.00

—— Hyd No. 9 (ITTTTT) Mod. Rational Est. Storage = 10,032 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 10
0OS3b+DA3b

Friday, 06 / 10/ 2022

Hydrograph type = Rational Peak discharge = 13.72 cfs
Storm frequency = 25yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 12,348 cuft
Drainage area = 3.940 ac Runoff coeff. = 0.47
Intensity = 7.409 in/hr Tc by User = 15.00 min
IDF Curve = Johnson City.IDF Asc/Rec limb fact =11
0S3b+DA3b
Q (cfs) Hyd. No. 10 — 25 Year Q (cfs)
14.00 /\ 14.00
12.00 // \\ 12.00
10.00 // \\ 10.00
8.00 // \\ 8.00
6.00 // \\ 6.00
4.00 // \\ 4.00
2.00 ,/ \\ 2.00
0.00 0.00
0 2 4 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)

== Hyd No. 10



Hydrograph Report

13

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06/ 10/ 2022

Hyd. No. 12
POND DA2
Hydrograph type = Reservoir Peak discharge = 27.35 cfs
Storm frequency = 25yrs Time to peak = 37 min
Time interval = 1 min Hyd. volume = 62,790 cuft
Inflow hyd. No. = 7-0S2+DA2b-POST Max. Elevation = 1186.11 ft
Reservoir name = POND DA2 Max. Storage = 7,957 cuft
Storage Indication method \-J-sed.
POND DA2
Q (cfs) Hyd. No. 12 — 25 Year Q (cfs)
30.00 30.00
25.00 7 ‘LLLH—LDT\ 25.00
4 \
y/
/ \
/
20.00 / / / / 20.00
15.00 7 15.00
10.00 10.00
5.00 5.00
\\
0.00 - 0.00
0 10 20 30 40 50 60
Time (min)
—— Hyd No. 12 —— Hyd No. 7 ITTTTT] Total storage used = 7,957 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, inc. v12

Pond No. 1 - POND DA2
Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1185.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr, Storage (cuft) Total storage (cuft)
0.00 1185.00 161 0 0
0.25 1185.25 2,477 330 330
0.50 1185.50 9,489 1,496 1,826
1.00 1186.00 10,291 4,945 6,771
2.00 1187.00 11,991 11,141 17,912
3.00 1188.00 13,821 12,906 30,817

Friday, 06/ 10/ 2022

Culvert / Orifice Structures Weir Structures

[A] [B] [C]1 [PrfRsr] [Al [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 1.50 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 1184.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect — - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(infhr) = 0.000 (by Contour)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
. ) Note C-t;lvertIOn'ﬁce outflows are analyzed under inlet (ic} and outlet (_oc) control, Weir risers checked;or orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
3.00 1188.00
2.00 1187.00
1.00 // 1186.00
0.00 / 1185.00
0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00
Discharge (cfs)

— Total Q
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 13

POND DA3

Hydrograph type = Reservoir Peak discharge = 15.90 cfs

Storm frequency = 25yrs Time to peak = 28 min

Time interval = 1 min Hyd. volume = 28,354 cuft

Inflow hyd. No. = 9-083a+DA3a-POST Max. Elevation = 1202.09 ft

Reservoir name = POND DA3 Max. Storage = 7,373 cuft

Qa_g-;e Indicati_c;n method used.

POND DA3

Q(cfs) Hyd. No. 13 — 25 Year Q (cfs)

18.00 18.00

15.00 / ’ \ 15.00

N
%
ALY \

12.00 // / 12.00
9.00 // / \ 9.00
6.00 / 6.00
3.00 / 3.00

4 \\
0.00 el .00
0 10 20 30 40 50 60 70
Time (min)

—— Hyd No. 13 —— Hyd No. 9 TTTTTTT Total storage used = 7,373 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Pond No. 2 - POND DA3
Pond Data

Friday, 06 / 10/ 2022

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1201.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1201.00 245 0 0
0.25 1201.25 2,933 397 397
0.50 1201.50 8,803 1,467 1,864
1.00 1202.00 9,554 4,589 6,454
2.00 1203.00 11,148 10,351 16,805
2.50 1203.50 11,990 5,785 22,589
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PriRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 420 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EL. (ft) = 1201.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect — - o
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 nfa
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in’hr) = 0.000 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
) Note Culveﬂ/Oriﬁt-:e .outﬂt;ws are analyzed under inlet (ic) and outlet (oc) control. Weir risers chec.k.ed for orifice COI'I_diﬁDl:E (ic) and submel-'-gence (s).
Stage (ft) Stage / Discharge Elev (f)
3.00 1204.00
/
2.00 / === 1203.00
1.00 1202.00
0.00 1201.00
0.00 7.00 14.00 21.00 28.00 35.00 42.00 49.00 56.00 63.00 70.00 77.00

Total Q

Discharge (cfs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. vi2

Friday, 06 / 10 / 2022

Hyd. No. 16

(OS1+DA1)+(0S2+DA2)-PRE

Hydrograph type = Combine Peak discharge = 58.80 cfs

Storm frequency = 25yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 52,917 cuft

Inflow hyds. =1,2 Contrib. drain. area = 19.840 ac

(OS1+DA1)+(0S2+DA2)-PRE

Q(cfs) Hyd. No. 16 — 25 Year Q (cfs)

60.00 /\ 60.00

50.00 // \\ 50.00

40.00 /,/ / /A\\\ 40.00

30.00 / /| AN \ 30.00
/ 74 = \\ \

20.00 / // ' \\\ 20.00
10.00 A L ~_ ™ 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)

—— Hyd No. 16

= Hyd No. 1

——— Hyd No. 2
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. vi2

Friday, 06 / 10/ 2022

Hyd. No. 17
(OS1+DA1)+DA2a+DA2c+POND DA2
Hydrograph type = Combine Peak discharge = 54.52 cfs
Storm frequency = 25yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 94,688 cuft
Inflow hyds. = 5,6,8,12 Contrib. drain. area = 8.870 ac
(OS1+DA1)+DA2a+DA2c+POND DA2
Q(cfs) Hyd. No. 17 - 25 Year Q(cfs)
60.00 60.00
50.00 /\ 50.00
\
40.00 \ 40.00
30.00 / 30.00
/ \
20.00 /< \ 20.00
10.00 / \ \ 10.00
N
0.00 0.00
0 10 20 30 40 50 60
Time (min)
——— Hyd No. 17 = Hyd No. 5 = Hyd No. 6 —— Hyd No. 8

—— Hyd No. 12
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 18
(OS3b+DA3b)+POND DA3
Hydrograph type = Combine Peak discharge = 23.17 cfs
Storm frequency = 25yrs Time to peak = 16 min
Time interval = 1 min Hyd. volume = 40,702 cuft
Inflow hyds. = 10,13 Contrib. drain. area = 3.940 ac
(OS3b+DA3b)+POND DA3
Q (cfs) Hyd. No. 18 — 25 Year Q (cfs)
24.00 24.00
20.00 /_\ \ 20.00
16.00 / / =3 16.00
12.00 / //\ / \ 12.00
8.00 / / \ \ 8.00
4.00 / \ 4.00
0.00 \""=-— 0.00
0 10 20 30 40 50 60 70
Time (min)
——— Hyd No. 18 = Hyd No. 10 = Hyd No. 13
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 20

(OS1+DA1)+DA2a+DA2c

Hydrograph type = Combine Peak discharge = 35.44 cfs

Storm frequency = 25yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 31,898 cuft

Inflow hyds. =5,6,8 Contrib. drain. area = 8.870 ac

(OS1+DA1)+DA2a+DA2c

Q (cfs) Hyd. No. 20 — 25 Year Q (cfs)

40.00 40.00

30.00 // \\ 30.00
/ 7\ \

20.00 A AN 20.00
’ // / \ \\ '
10.00 ,/ // \\\\ 10.00
Z}/ = \§\4&

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)
——— Hyd No. 20 = Hyd No. 5 ——— Hyd No. 6 —— Hyd No. 8



Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. vi2

E - §S1+DA1-PR%SZ+DA2-PRB - §83+DA3-F’RE = gS1+DA1-PO - DA2a-POST 7- gSZ+DA2b-P A2¢c-POST G- §S3a+DA3a-%OS3b+DA

—

v 16 - (0S1+DA1)+(0S2+DA2)-PRE

Legend

Hyd, Origin Description

1 Rational 0S1+DA1-PRE

2 Rational 0S2+DA2-PRE

3 Rational 0S3+DA3-PRE

5 Rational 0S81+DA1-POST

6 Rational DA2a-POST

7 Mod. Rational 0S2+DA2b-POST

8 Rational DA2c-POST

9 Mod. Rational 0S3a+DA3a-POST

10 Rational 0S3b+DA3b

12 Reservoir POND DA2

13 Reservoir POND DA3

16 Combine (0S1+DA1)+(0S2+DA2)-PRE
17 Combine (0S1+DA1)+DA2a+DA2c+POND DA2
18 Combine (OS3b+DA3b)+POND DA3
20 Combine (OS1+DA1)+DA2a+DA2c

Bb

12 - ROND DA2 _
|

13 - POND DA3 !
\

'|

W

\ -‘.17 - {OS1+DA1)+DA2a+DA2c+POND DA2 '

\‘ \

é—-—-""'f
-

-"..18 - (0S3b+DA3b)1PONC

?20 - (OS1+DA1)+DA2a+DA2¢c

Project: 100YR-V3.gpw

Friday, 06 / 10 / 2022
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Hydrograph Return Period Recap

ow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. [Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 [Rational — — R — B — —_— — — — 22.85 | OS1+DA1-PRE
2 |Rational — e R — R — ———  — ——— — 52.96 | 0OS2+DA2-PRE
3 |Rational — — - —— e — — — — 36.46 | OS3+DA3-PRE
5 |[Rational — — — — —_— — — — 29.14 | OS1+DA1-POST
6 |Rational — — s E— R — ——  — — 6.936 | DA2a-POST
7 |Mod. Rational — —— — o — — — e — 36.58 | OS2+DA2b-POST
8 |Rational — — ——— — — —— — ——— 9.630 | DA2¢c-POST
9 |Mod. Rational — ——— e — — — — e — 22,58 | 0S3a+DA3a-POST
10 |Rational — —— — e R R — ——— — 17.69 | OS3b+DA3b
12 |Reservoir 7 — — — —— — —_ —_— 34.39 | POND DA2
13 [Reservoir 9 —— — - — e R — —— 20.65 | POND DA3
16 |[Combine 1,2, —— R — — ——— o —_— — 75.82 | (OS1+DA1)+(0S2+DA2)-PRE
17 |Combine 5,6,8, —_— — R — e e — — —— 69.46 | (OS1+DA1)+DA2a+DA2c+POND DA
12,
18 |Combine 10, 13, e - —_— R — — — 30.11 (OS3b+DA3b)+POND DA3
20 [Combine 5,6, 8, —— — ———— — —_— —— — 45.70 | (OS1+DA1)+DA2a+DA2c

Proj. file: 100YR-V3.gpw Friday, 06 / 10/ 2022
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) {min) (min) (cuft) () (cuft)
1 |Rational 22.85 1 15 20,567 e —_— — 0S1+DA1-PRE
2 |Rational 52.96 1 15 47,668 e — —_ 0S2+DA2-PRE
3 [Rational 36.46 1 15 32,810 e e —— 0S3+DA3-PRE
5§ |Rational 29.14 1 15 26,222 —— — — 0S1+DA1-POST
6 |Rational 6.936 1 15 6,242 e —— e DA2a-POST
7 [Mod. Rational | 36.58 1 15 81,314 —_— —_— — 0S2+DA2b-POST
8 |Rational 9.630 1 156 8,667 — —— - DA2c-POST
9 |Mod. Rational | 22.58 1 15 36,785 e e e 0S3a+DA3a-POST
10 |Rational 17.69 1 15 15,922 e e — 0S3b+DA3b
12 |Reservoir 34.39 1 38 81,204 7 1186.62 13,664 POND DA2
13 |Reservoir 20.65 1 28 36,581 9 1202.30 9,524 POND DA3
16 |Combine 75.82 1 15 68,234 1,2, — —— (0S1+DA1)+(0S2+DA2)-PRE
17 |Combine 69.46 1 15 122,336 5,6,8, e — (0S1+DA1)+DA2a+DA2c+POND DA
12,
18 |Combine 30.11 1 16 52,503 10, 13, —_— e (OS3b+DA3b)+POND DA3
20 [Combine 45.70 1 16 41,131 56,8, — — (OS1+DA1)+DA2a+DA2c

100YR-V3.gpw Return Period: 100 Year Friday, 06 / 10/2022




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 1
0OS1+DA1-PRE
Hydrograph type = Rational Peak discharge = 22.85cfs
Storm frequency = 100 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 20,567 cuft
Drainage area = 5.980 ac Runoff coeff. = 04
Intensity = 9.553 in/hr Tc by User = 15.00 min
IDF Curve = Johnson City.IDF Asc/Rec limb fact =11
0OS1+DA1-PRE
Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
24.00 24.00
20.00 // \\ 20.00
16.00 / 7 \\ 16.00
12.00 / \ 12.00
8.00 / \\ 8.00
4.00 / \ 4.00
/ N
0.00 0.00
0 2 4 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2022

Hyd. No. 2

0S2+DA2-PRE

Hydrograph type = Rational Peak discharge = 52.96 cfs

Storm frequency = 100 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 47,668 cuft

Drainage area = 13.860 ac Runoff coeff. = 04

Intensity = 9.553 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =11
0S2+DA2-PRE

Q (cfs) Hyd. No. 2 - 100 Year Q (cfs)

60.00 60.00

/\ 50.00

/N

/ \ 40.00

/ N\
7~ N

30.00 7 N\

20.00 /’ \ 20.00
10.00 / \ 10.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10 / 2022

Hyd. No. 3

OS3+DA3-PRE

Hydrograph type = Rational Peak discharge = 36.46 cfs

Storm frequency = 100 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 32,810 cuft

Drainage area = 9.540 ac Runoff coeff. = 04

Intensity = 9.553 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact = 11
OS3+DA3-PRE

Q (cfs) Hyd. No. 3 - 100 Year Q (cfs)

40.00 40.00

AN

30.00 , N 30.00

/
/ \\

20.00 ’ N

wl AN
/ \

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10 / 2022

Hyd. No. 5

OS1+DA1-POST

Hydrograph type = Rational Peak discharge = 29.14 cfs

Storm frequency = 100 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 26,222 cuft

Drainage area = 5.980 ac Runoff coeff. = 0.51

Intensity = 9.553 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =11
0S1+DA1-POST

Q (cfs) Hyd. No. 5 - 100 Year Q (cfs)

30.00 30.00

/\

25.00 / \ 25.00
/ \

A

20.00 - .

15.00 /’ \ 15.00

10.00 / \ 10.00
/ \

5.00 / \ 5.00

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (min)




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2018 by Autodesk, Inc. v12

Hyd. No. 6
DA2a-POST

Friday, 06 / 10/ 2022

Hydrograph type = Rational Peak discharge = 6.936 cfs

Storm frequency = 100 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 6,242 cuft

Drainage area = 1.210 ac Runoff coeff. = 0.6

Intensity = 9.553 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =11

DA2a-POST

Q (cfs) Hyd. No. 6 - 100 Year Q (cfs)
7.00 /\ 7.00
6.00 // \\ 6.00
5.00 // \\ 5.00
4.00 / \ 4.00

/ / \\
3.00 / N 3.00
2.00 \\ 2.00
0.00 0.00
0 2 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)



Hydrograph Report

;Iydraﬂow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2022

Hyd. No. 7

0S2+DA2b-POST

Hydrograph type = Mod. Rational Peak discharge = 36.58 cfs

Storm frequency = 100 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 81,314 cuft

Drainage area = 10.970 ac Runoff coeff. = 0.56

Intensity = 5.954 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Storm duration = 25xTc

Target Q =30.12 cfs Est. Req'd Storage =33,708 cuft
OS2+DA2b-POST

Q (cfs) Hyd. No. 7 — 100 Year Q (cfs)

40.00 40.00

30.00 / : > 30.00

. A \
/ i ' ’/ 20.00

20.00

- // 10.00

/LT
v

]

Jé g
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Time (min)

10.00

— Hyd No. 7 [TTTITT] Mod. Rational Est. Storage = 33,708 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 8

DA2c-POST

Hydrograph type = Rational Peak discharge = 0.630 cfs

Storm frequency = 100 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 8,667 cuft

Drainage area = 1.680 ac Runoff coeff. = 0.6

Intensity = 9.553 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Asc/Rec limb fact =11

DA2¢c-POST

Q (cfs) Hyd. No. 8 — 100 Year Q (cfs)

10.00 10.00
8.00 // \\ 8.00
6.00 // \\ 6.00
4.00 / \\ 4.00
2.00 // \\ 2.00
0.00 0.00

0 2 4 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2025

Hyd. No. 9

0S3a+DA3a-POST

Hydrograph type = Mod. Rational Peak discharge = 22.58 cfs

Storm frequency = 100 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 36,785 cuft

Drainage area = 5.600 ac Runoff coeff. = 0.57

Intensity = 7.074 in/hr Tc by User = 15.00 min

IDF Curve = Johnson City.IDF Storm duration = 18xTc

Target Q =18.77 cfs Est. Req'd Storage  =12,944 cuft
OS3a+DA3a-POST

Q (cfs) Hyd. No. 9 — 100 Year Q (cfs)

24.00 24,00

20.00

20,00 // EENEEE \
A HHHHIANESEES

16.00
/

12.00 ‘ ‘ 1 12.00

A \ 8.00

Lt
// : P ‘ \\

4.00
' / /’ | \
0.00 / 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
Time (min)

= Hyd No. 9 [TTTTTT Mod. Rational Est. Storage = 12,944 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06/ 10/ 2022

Hyd. No. 10
OS3b+DA3b
Hydrograph type = Rational Peak discharge = 17.69 cfs
Storm frequency = 100 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 15,922 cuft
Drainage area = 3.940 ac Runoff coeff. = 0.47
Intensity = 9.553 in/hr Tc by User = 15.00 min
IDF Curve = Johnson City.IDF Asc/Rec limb fact = 11
OS3b+DA3b
Q (cfs) Hyd. No. 10 — 100 Year Q (cfs)
18.00 /\ 1620
15.00 // \\ 15.00
12.00 / \ 12.00
9.00 // \\ 9.00
6.00 // \\ 6.00
3.00 / \ 3.00
/ N
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)

= Hyd No. 10
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2022

Hyd. No. 12

POND DA2

Hydrograph type = Reservoir Peak discharge = 34.39 cfs

Storm frequency = 100 yrs Time to peak = 38 min

Time interval = 1 min Hyd. volume = 81,204 cuft

Inflow hyd. No. = 7-0S2+DA2b-POST Max. Elevation = 1186.62 ft

Reservoir name = POND DA2 Max. Storage = 13,664 cuft

S-t_orage Indicationm_ettrod used. o o
POND DA2

Q (cfs) Hyd. No. 12 - 100 Year Q (cfs)

40.00 40.00

30.00

AT \\\
il \

\ 20.00

20.00

/ \
10.00

\ 10.00
\ 0.00

0 10 20 30 40 50 60
Time (min)

0.00

— Hyd No. 12 —— Hyd No. 7 TTITTT] Total storage used = 13,664 cuft



Pond Report 14

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2022
Pond No. 1 - POND DA2
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1185.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1185.00 161 0 0
0.25 1185.25 2,477 330 330
0.50 1185.50 9,489 1,496 1,826
1.00 1186.00 10,291 4,945 6,771
2.00 1187.00 11,991 11,141 17,912
3.00 1188.00 13,821 12,906 30,817
Culvert / Orifice Structures Weir Structures
[A] [B] [C]1 [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 1.50 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 1184.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect - - —
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = (0.000 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note CulvenlOn'ﬁct; ;mﬂo;;s are analyzed under inlet (ic) and outlet_ (oc)_control. Weir risers checked for orifice conditions (ic) and su-bmergen-cg
Stage (ft) Stage / Discharge Elev (f)
3.00 1188.00
2.00 —— 1187.00

/
// 1186.00

1.00 —

//

//
|
/ 1185.00

0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00
Discharge (cfs)

0.00

e Total Q



15
Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2022
Hyd. No. 13
POND DA3
Hydrograph type = Reservoir Peak discharge = 20.65 cfs
Storm frequency = 100 yrs Time to peak = 28 min
Time interval = 1 min Hyd. volume = 36,581 cuft
Inflow hyd. No. = 9-0S3a+DA3a-POST Max. Elevation = 1202.30 ft
Reservoir name = POND DA3 Max. Storage = 9,524 cuft
Storage Indication method used. . -
POND DA3
Q (cfs) Hyd. No. 13 - 100 Year Q(cfs)
24.00 24.00
20.00 ,/ Vi T 20.00
A -
Y
/ / \
16.00 / 16.00
i
12.00 / 12.00
| //
8.00 / / 8.00
//
/

4.00 \ 4.00
0.00 \ e 0,00
0 10 20 30 40 50 60 70

Time (min)

=== Hyd No. 13 - Hyd No. 9 TIITTT] Total storage used = 9,524 cuft



Pond Report 16

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2022
Pond No. 2 - POND DA3
Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1201.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1201.00 245 0 0

0.25 1201.25 2,933 397 397

0.50 1201.50 8,803 1,467 1,864

1.00 1202.00 9,554 4,589 6,454

2.00 1203.00 11,148 10,351 16,805

2.50 1203.50 11,990 5,785 22,589
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) =420 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 1201.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect — o —_
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 nia
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
= nla No No No TW Elev. (ft) = 0.00

Multi-Stage

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s),

Stage (ft) Stage / DiSCharge Elev (ft)
3.00 1204.00

2.00 /--"' 1203.00

1.00 1202.00

0.00 1201.00
0.00 7.00 14.00 21.00 28.00 35.00 42.00 49.00 56.00 63.00 70.00 77.00

Discharge (cfs)

— Total Q
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Hydrograph Report

Hydraflow Hydrographs Extensit;n for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2022

Hyd. No. 16

(OS1+DA1)+(0S2+DA2)-PRE

Hydrograph type = Combine Peak discharge = 75.82 cfs

Storm frequency = 100 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 68,234 cuft

Inflow hyds. =1,2 Contrib. drain. area = 19.840 ac
(OS1+DA1)+(0S2+DA2)-PRE

Q (cfs) Hyd. No. 16 — 100 Year Q (cfs)

80.00 80.00

A

70.00 70.00

60.00 | / \ 60.00

50.00 / /\ \ 50.00
ZENEN

/ / AN 40.00

40.00 / \
30.00 / \ 30.00

20.00 A 20.00
' ; -~ N
10.00 > = 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)

——— Hyd No. 16 == Hyd No. 1 = Hyd No. 2
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12 Friday, 06 / 10/ 2022

Hyd. No. 17

(OS1+DA1)+DA2a+DA2c+POND DA2

Hydrograph type = Combine Peak discharge = 69.46 cfs

Storm frequency = 100 yrs Time to peak = 15 min

Time interval = 1 min Hyd. volume = 122,336 cuft

Inflow hyds. = 5,6,8,12 Contrib. drain. area = 8.870 ac

(0OS1+DA1)+DA2a+DA2c+POND DA2

Q (cfs) Hyd. No. 17 - 100 Year Q (cfs)

70.00 70.00

60.00 N 60.00

50.00 / \\ 50.00

40.00 / ) 40.00

/"‘"’"\

30.00 K/ \ 30.00

20.00 / / \ 20.00

B % o~ | .

0.00 &&= — L 0.00

0 10 20 30 40 50 60

Time (min)
— Hyd No. 17 =——— Hyd No. 5 = Hyd No. 6 = Hyd No. 8

—— Hyd No. 12
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Hyd. No. 18
(OS3b+DA3b)+POND DA3

Friday, 06 / 10 / 2022

Hydrograph type = Combine Peak discharge = 30.11 cfs
Storm frequency = 100 yrs Time to peak = 16 min
Time interval = 1 min Hyd. volume = 52,503 cuft
Inflow hyds. = 10,13 Contrib. drain. area = 3.940 ac
(OS3b+DA3b)+POND DA3
Q(cfs) Hyd. No. 18 — 100 Year Q (cfs)
35.00 35.00
30.00 < 30.00
25.00 \ 25.00
20.00 / / N 20.00
15.00 // / \ 15.00
10.00 / / \ \ 10.00
5.00 / .00
\\ 5
0.00 e 0.00
0 10 20 30 40 50 60 70
Time (min)

—— Hyd No. 18

—— Hyd No. 10

=—— Hyd No. 13
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

Friday, 06 / 10/ 2022

Hyd. No. 20
(OS1+DA1)+DA2a+DA2c
Hydrograph type = Combine Peak discharge = 45.70 cfs
Storm frequency = 100 yrs Time to peak = 15 min
Time interval = 1 min Hyd. volume = 41,131 cuft
Inflow hyds. =5,6,8 Contrib. drain. area = 8.870 ac
(OS1+DA1)+DA2a+DA2c
Q (cfs) Hyd. No. 20 -- 100 Year Q (cfs)
50.00 50.00
40.00 // \\ 40.00
30.00 // /\ \\\ 30.00
20.00 / 7 /r \\ \\ 20.00
10.00 / / — AN \ 10.00
=== \§\4&
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (min)

= Hyd No. 20 = Hyd No. 5 ——— Hyd No. 6 = Hyd No. 8
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

ROADSIDE CHANNEL - A1 - 100YR

Friday, Jun 10 2022

Trapezoidal Highlighted
Bottom Width (ft) = 3.00 Depth (ft) = 1.19
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 22.51
Total Depth (ft) = 1.50 Area (sqft) = 9.23
Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.44
Slope (%) = 0.52 Wetted Perim (ft) = 12.81
N-Value = 0.035 Crit Depth, Yc (ft) = 0.85
Top Width (ft) = 12.52

Calculations EGL (ft) = 1.28
Compute by: Known Q
Known Q (cfs) = 22.51
Elev (1t Section

102.00

101.50 /

hvd /

101.00 //

100.50 //

100.00 /
99.50

0 2 4 6 8 10 12 14 16 18 20

Reach (ft)

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

Hydraflow Express Extension for Auto

desk® AutoCAD® Civil 3D® by Autodesk, Inc.

ROADSIDE CHANNEL - A2 - 100YR

Friday, Jun 10 2022

Trapezoidal Highlighted
Bottom Width (ft) = 3.00 Depth (ft) = 0.65
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 13.56
Total Depth (ft) = 1.50 Area (sqft) = 3.64
Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.73
Slope (%) = 2.35 Wetted Perim (ft) = 8.36
N-Value = 0.035 Crit Depth, Yc (ft) = 0.65
Top Width (ft) = 8.20
Calculations EGL (ft) = 0.87
Compute by: Known Q
Known Q (cfs) = 13.56
Elev (ft) Section
102.00
101.50 /
101.00 //
v /
100.50 /7
100.00 /
99.50
0 2 4 6 8 10 12 14 16 18 20

Reach (ft)

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jun 10 2022

ROADSIDE CHANNEL - A3 - 100YR

Trapezoidal Highlighted
Bottom Width (ft) = 3.00 Depth (ft) = 0.80
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 25.08
Total Depth (ft) = 1.50 Area (sqft) = 4.96
Invert Elev (ft) = 100.00 Velocity (ft/s) = 5.06
Slope (%) = 3.44 Wetted Perim (ft) = 9.60
N-Value = 0.035 Crit Depth, Yc (ft) = 0.89
Top Width (ft) = 9.40
Calculations EGL (ft) = 1.20
Compute by: Known Q
Known Q (cfs) = 25.08
Elev (ft) Section Depth (ft)
102.00 2.00

101.50 / 1.50
101.00 // 1.00
/ 0.50

100.50 /
/ 0.00

i<

100.00

99.50 -0.50
0 2 4 6 8 10 12 14 16 18 20

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jun 10 2022

ROADSIDE CHANNEL - A4 - 100YR

Trapezoidal Highlighted
Bottom Width (ft) = 3.00 Depth (ft) = 0.74
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 18.27
Total Depth (ft) = 1.50 Area (sqft) = 4.41
Invert Elev (ft) = 100.00 Velocity (ft/s) =414
Slope (%) = 2.55 Wetted Perim (ft) = 9.10
N-Value = 0.035 Crit Depth, Yc (ft) = 0.76
Top Width (ft) = 8.92
Calculations EGL (ft) = 1.01
Compute by: Known Q
Known Q (cfs) = 18.27
Elev (ft) Section Depth (ft)
102.00 2.00

101.50 / 1.50
101.00 / 1.00

Il<

100.50 / 0.50
/ 0.00

100.00

99.50 -0.50

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jun 10 2022

ROADSIDE CHANNEL - A5 - 100YR

Trapezoidal Highlighted

Bottom Width (ft) = 3.00 Depth (ft) = 0.78

Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 21.83

Total Depth (ft) = 1.50 Area (sqft) = 4.77

Invert Elev (ft) = 100.00 Velocity (ft/s) = 4,57

Slope (%) = 2.97 Wetted Perim (ft) = 943

N-Value = 0.035 Crit Depth, Yc (ft) = 0.83

Top Width (ft) = 9.24

Calculations EGL (ft) = 1.1

Compute by: Known Q

Known Q (cfs) = 21.83

Elev (ft) Section Depth (ft)

102.00 2.00
1.50

101.50 /
101.00 // 1.00
/ 0.50

100.50 /
/ 0.00

i<

100.00

99.50 -0.50
0 2 4 6 8 10 12 14 16 18 20

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Jun 6 2022

SECTION A -PHASE |I-100 YR

User-defined Highlighted
Invert Elev (ft) = 1175.00 Depth (ft) = 8.24
Slope (%) = 0.80 Q (cfs) = 6,470
N-Value = 0.035 Area (sqft) = 812.37
Velocity (ft/s) = 7.96
Calculations Wetted Perim (ft) = 267.22
Compute by: Known Q Crit Depth, Yc (ft) = 7.70
Known Q (cfs) = 6470.00 Top Width (ft) = 266.46
EGL (ft) = 9.23

(Sta, El, n)-(Sta, E, n)...
(0.00, 1190.00)~(221.40, 1185.00, 0.035)-(431.20, 1180.00, 0.035)-(489.80, 1175.00, 0.035)-(523.60, 1180.00, 0.035)-(582.40, 1185.00, 0.035)-(674.30, 1190.00, 0.0

Elev (ft) Section Depth (ft)
1193.00 18.00
1190.00 15.00

1184.00 \

9.00

1187.00 AN 12.00

1181.00 Y / 6.00

1178.00 \ / 3.00

1175.00 | 0.00

1172.00 -3.00
-100 0 100 200 300 400 500 600 700 800

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

SECTION B - PHASE | - 100YR

Monday, Jun 6 2022

User-defined Highlighted
Invert Elev (ft) = 1180.00 Depth (ft) = 7.08
Slope (%) = 0.80 Q (cfs) = 6,470
N-Value = 0.035 Area (sqft) = 795.54
Velocity (it/s) = 8.13
Calculations Wetted Perim (ft) = 253.49
Compute by: Known Q Crit Depth, Yc (ft) = 6.54
Known Q (cfs) = 6470.00 Top Width (ft) = 252.99
EGL (ft) = 8.11
(Sta, EIl, n)-(Sta, El, n)...
(0.00, 1190.00)-(100.80, 1185.00, 0.035)-(142.30, 1180.00, 0.035)-(251.20, 1185.00, 0.035)-(397.00, 1190.00, 0.035)
Elev (ft) Section
1192.00
1190.00 /
/7
1188.00
\\ hvd /
\ — 4
1186.00 \ //
1184.00 \ //
1182.00 //
1180.00 ’
1178.00
-50 50 100 150 200 250 300 350 400 450

Sta (ft)

Depth (ft)

12.00

10.00

8.00

6.00

4.00

2.00

0.00

-2.00



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

SECTION BETWEEN LOTS 0S3

Friday, Jun 10 2022

Triangular Highlighted

Side Slopes (z:1) = 7.50, 7.50 Depth (ft) = 1.00

Total Depth (ft) = 1.00 Q (cfs) = 37.30
Area (sqft) = 7.50

Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.97

Slope (%) = 3.50 Wetted Perim (ft) = 15.13

N-Value = 0.035 Crit Depth, Yc (ft) = 1.00
Top Width (ft) = 15.00

Calculations EGL (ft) = 1.38

Compute by: Known Depth

Known Depth (ft) = 1.00

Elev (ft) Section

102.00

101.50

101.00 Z /

100.50 \\\ e -

100.00 \/

99.50

0 2 4 6 10 12 14 16 18 20

Reach (ft)

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Jun 6 2022

SECTION OVER DUCTILE IRON PIPE - 100 YR

User-defined Highlighted
Invert Elev (ft) = 1160.00 Depth (ft) = 7.08
Slope (%) = 0.80 Q (cfs) = 6,470
N-Value = 0.035 Area (sqft) = 755.03
Velocity (ft/s) = 8.57
Calculations Wetted Perim (ft) = 223.36
Compute by: Known Q Crit Depth, Yc (ft) = 6.56
Known Q (cfs) = 6470.00 Top Width (ft) = 222.89
EGL (ft) = 8.22

(Sta, El, n)-(Sta, El, n)...
(0.00, 1175.00)-(262.00, 1170.00, 0.035)-(340.20, 1165.00, 0.035)-(398.50, 1160.00, 0.035)-(488.00, 1165.00, 0.035)-(590.30, 1170.00, 0.035)-(695.70, 1175.00, 0.0

Elev (ft) Section Depth (ft)
1178.00 18.00
1175.00 15.00

1172.00 \\ / 12.00
1169.00 \ / 9.00

/ 6.00

[N
N

1166.00 /

1163.00 / 3.00

1160.00 ' 0.00

1157.00 -3.00
-100 0 100 200 300 400 500 600 700 800

Sta (ft)
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Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

AREA-A3-CULVERT-100YR

Friday, Jun 10 2022

Invert Elev Dn (ft) = 1185.50 Calculations
Pipe Length (ft) = 100.80 Qmin (cfs) = 25.08
Slope (%) = 1.98 Qmax (cfs) = 25.08
Invert Elev Up (ft) = 1187.50 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 25.08
No. Barrels =1 Qpipe (cfs) = 156.35
n-Value = 0.012 Qovertop (cfs) = 9.73
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 8.76
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 8.90
Coeff. K,M,c,Y,k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 1186.96
HGL Up (ft) = 1188.91
Embankment Hw Elev (ft) = 1191.49
Top Elevation (ft) = 1191.39 Hw/D (ft) = 2.66
Top Width (ft) = 48.00 Flow Regime = Inlet Control
Crest Width (ft) = 100.00
Elev () AREA A3 CULVERT-100YR Hw Depth (ft)
119200 450
| | | | Injetconirol
1181.00 // : 350
1190 00 // 280
1189 00 / 150
1188.00 / 050
1187.00 -050
1186 00 — -150
1185 00 -250
Mo 0 20 30 4 50 60 70 80 % 100 M0 120 e

Circular Culvert HGL Embank

Reach (ft)



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

AREA-A4-CULVERT-100YR

Friday, Jun 10 2022

Invert Elev Dn (ft) = 1185.50 Calculations
Pipe Length (ft) = 86.60 Qmin (cfs) = 18.27
Slope (%) = 2.89 Qmax (cfs) = 18.27
Invert Elev Up (ft) = 1188.00 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 18.27
No. Barrels =1 Qpipe (cfs) = 12.11
n-Value = 0.012 Qovertop (cfs) = 6.16
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 7.03
Culvert Entrance = Square edge w/headwall (C Veloc Up (ft/s) = 7.36
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 1186.91
HGL Up (ft) = 1189.32
Embankment Hw Elev (ft) = 1190.85
Top Elevation (ft) = 1190.79 Hw/D (ft) = 1.90
Top Width (ft) = 40.00 Flow Regime = Inlet Control
Crest Width (ft) = 100.00
Elev () AREA-A4-CULVERT-100YR Hw Depth (R)
H91.00 y I ! ! Inlgtcontrol 300
1180.00 200
118900 /// 1.00
1188.00 000
1187.00 -1.00
1186 00 — -200
118500 -300
118400 -400
0 10 20 30 40 50 60 70 90 100 120 130

Circular Culvert

HGL

Reach (ft)



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

PROPOSED LOOP 281 CULVERT - 100YR

Friday, Jun 10 2022

Invert Elev Dn (ft) = 1192.50 Calculations
Pipe Length (ft) = 93.00 Qmin (cfs) = 68.40
Slope (%) = 215 Qmax (cfs) = 68.40
Invert Elev Up (ft) = 1194.50 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 30.0
Shape = Circular Highlighted
Span (in) = 30.0 Qtotal (cfs) = 68.40
No. Barrels =2 Qpipe (cfs) = 67.34
n-Value = 0.012 Qovertop (cfs) = 1.06
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 7.27
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 8.11
Coeff. KM,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 1194.74
HGL Up (ft) = 1196.47
Embankment Hw Elev (ft) = 1198.02
Top Elevation (ft) = 1198.00 Hw/D (ft) = 1.41
Top Width (ft) = 59.50 Flow Regime = Inlet Control
Crest Width (ft) = 100.00
Etev (f) PROPOSED LOOP 281 CULVERT - 100YR Hw Depth ()
1199.00 450
1198.00 3580
1197 00 / 250
1196 00 / 150
119500 080
1184 00 — -050
1193 060 — -150
1192.00 -250
1191.00 -350

0 10 20 30 40 50 60 70 80
HGL

Circular Culvert Embanik

100 110 120

130

140

Reach (ft)



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

A3 - DRIVEWAY CULVERTS - 100 YR

Monday, Jun 13 2022

Invert Elev Dn (ft) = 100.00 Calculations
Pipe Length (ft) = 20.00 Qmin (cfs) = 25.08
Slope (%) = 295 Qmax (cfs) = 25.08
Invert Elev Up (ft) = 100.59 Tailwater Elev (ft) = (dct+D)/2
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 25.08
No. Barrels =2 Qpipe (cfs) = 20.85
n-Value = 0.012 Qovertop (cfs) = 4.23
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 6.16
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 6.67
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 101.37
: HGL Up (ft) = 101.83
Embankment Hw Elev (ft) = 102.96
Top Elevation (ft) = 102.90 Hw/D (ft) = 1.58
Top Width (ft) = 15.00 Flow Regime = |nlet Control
Crest Width (ft) = 100.00
Elev (ft) A3 - DRIVEWAY CULVERTS - 100 YR Hw Depth (R}
103.00 nietcontpr - 241
102 50 - — 191
102 00 / — 141
101.50 — 081
101.00 — — 041
10050 — 009
10000 — 089
- 0 !2 '4 8 10 12 14 16 18 20 22 24 26 28 e

Circular Culvert

HGL Embank

Reach (ft)



' Q U I D D I TY 3100 Alvin Devane Boulevard
Suite 150

Austin, TX 78741
Tel: 512.441.9493
www.jonescarter.com

March 9, 2022

Rick A. Schroder
Chief Administrative Officer, City Secretary
303 E. Pecan Dr., Johnson City, TX 78636

Re: The Homestead at Deer Creek Subdivision
Wastewater Treatment Plant Capacity

Mr. Schroder,

Quiddity performed an evaluation of the existing wastewater treatment plant (WWTP) as requested by
the City to determine available capacity for the proposed 91.57-acre Homestead at Deer Creek single
family Subdivision. The evaluation was made based on the following WWTP flow and capacity information
provided by the City:

o  WWTP Current Average Daily Flow: 160K-170K gallons per day (average per month)
e  WWTP Maximum Average Daily Flow: 303K gallons per day.
o Permitted flow developed based on Chapter 317 (Design Criteria Prior to 2008) of the
Texas Administrative Code (TAC)
e Calculated Existing Used Capacity: 53-56%

To determine the subdivision’s expected demand, calculations were performed applying criteria
outlined in the City of Johnson City Design Standards (CoJCDS) and TAC’s Chapter 317 to the following
conditions:

1. The subdivision’s ultimate 91.57 acre build out including 201 lots
2. Approximately 21.3 acres in Phase 1 including 73 lots

Below is a summary of the criteria implemented and results:
e Average Daily Flow (ADF) per lot: 350 gallons per day (CoJCDS Table 6.2 and TAC Chapter 317.4)
e Infiltration (wet weather flow): 1,500 gallons per day per acre (Common in the area)
e Ultimate 201 lot area: 91.57 acres

Texas Board of Professional Engineers and Land Surveyors Registration Nos. F-23290 & 10046100



QUIDDITY

Summary of Results

Ultimate | Phase 1

Maximum Dry Weather Flow (gal/day) 70,350 | 25,550
Maximum Wet Weather Flow (gal/day)* 207,705 | 162,905
76% 61%

WWTP Capacity Dry Weather Flow
79% 64%

122% 107%
125% 110%
*Includes entire subdivision area for Ultimate and Phase 1

WWTP Capacity Wet Weather Flow

Under TAC rule 305.126, whenever a domestic wastewater treatment plant reaches 75% of the
permitted ADF for three consecutive months, the permittee is required to initiate engineering and
financial planning for expansion and/or upgrading of the treatment plant and/or collection facilities.
Whenever flows at a domestic wastewater treatment plant reach 90% of the permitted ADF for three
consecutive months, the permittee is required to obtain authorization from TCEQ to commence
construction of the necessary additional treatment.

For City planning purposes and based on design criteria outlined in chapter 6 of CoJCDS and Chapter 317
of TAC, it is our understanding that wet weather conditions should be accounted for when estimating
design flow. Section 6 of the CoJCDS also indicates that “All facilities shall be of sufficient size to provide
adequate capacity for the ultimate development. The wastewater lines shall be sized to meet the peak-
day dry weather flow plus an appropriate allowance for infiltration of storm water”. Therefore, the
results summarized above indicate that the WWTP's capacity would be exceeded once Phase 1 is built.

Phase 1 demand calculations were also provided by the developer’s engineer, Belton Engineering
(Attachment 1). Their calculations are for dry weather flow conditions only and don’t include infiltration
or an adjustment factor. Therefore, their calculations indicate that the WWTP would be at less than
64% capacity after Phase 1 is built.

If the City desires to approve platting of Phase 1 based on Belton’s calculations, we recommend the
following:
1. Determine and document actual wet weather flow based on historical data and investigate if
other adjustments to the design parameters summarized above are possible based on current
TAC Rules (E.g. ADF).
2. Begin plans to expand the WWTP immediately.
3. Ensure that future phases of the subdivision are not built until the WWTP is expanded unless
other measures are implemented.

Texas Board of Professional Engineers and Land Surveyors Registration Nos. F-23290 & 10046100



| .l QUIDDITY

4. Carefully evaluate demand requirements of any other potential development in the WWTP’s
service area.

Please note that the existing organic load capacity of the WWTP was not evaluated in this analysis.
Feel free to contact me with any questions you may have.

Sincerely,

Odalys C. Johnson, P.E.

Texas Board of Professional Engineers and Land Surveyors Registration Nos. F-23290 & 10046100



