




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FREESE
:NICHOLS

Upstream LS:

City of Fulshear
Wastewater Collection System
Valley Terrace LS

General Information

N/A

As-Built

Plan and Profile available

Downstream LS:

—=% 0L) 300 k=

=FULSHEAR -

Lake Hill Farm Regional LS

Comments/Questions

Diameter (ft)

Discharges to Sugarberry Crescent.

6

Facility Information

Location Map

Slab Elev. (ft MSL)

No. of pumps

105.5

Firm Capacity (MGD)

Source:

Pump

Lead Pump

On (ft)

3

Fulbrook on Fulshear Creek Section 4

Pump Levels

2

Off (ft)

0.23

Diameter (in)

8

Depth (ft)

Force Main Diameter

(in)

Influent Line
Direction (from)

NW

Elevation (ft MSL)

87

Lag Pump

Lag 2 Pump

Manufacturer

KSB

Model

KRT E80-250

1,725

270 mm

Design Point

159 gpm @ 77 ft

Pump Data

G-7
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FREESE —=— LD 300 A=—

:NICHOLS City of Fulshear
Wastewater Collection System EST F“LSH E AR 1824

James Lane LS

General Information

Upstream LS: N/A Downstream LS: Spanish Moss Regional LS

As-Built Lift station plans available

(o0 I TAO =i 1l Included in GIS

Location Map

e — — \
7 \ fe Downtown Water .r: o1
oo 3 =" Reclamation Facility = COFLS No. 1 E -
Polo Ranch LS 5 /| Average Day Capacity = 0.7 MGD Firm Capacity = 0.5 MGD L5 ,_f--'* ]
Firm Capacity = 1.6 MGD N0 TR R, T A it S
3 = \.} * ¥ T 2o w1
< ) = - < = V~91-€.i
k o ‘ ¥ —
| i -
| = oaEm ,‘_‘f.' .
i ol = ok = X
Spanish Moss Regional LS|
Firm Capacity = 0.2 MGD : _ *E"N\A _ : =
: ot Lake Hill Farm Regional LS| [ : A
Firm Capacity = 1.12 MGD o ——=
= 3 = =5 . i
’? .r‘o_ ¢ ‘ .
.S N\ ) — I
o 3 13 L;..-;
i 574 ? =y DAy & o
& ’ Mt b f.‘
) o = V. S
% Yy o M

Valley Terrace LS iy
/, Firm Capacity = 0.23 MGD L <

.‘ j .V = . = . 3 )
AT
A o - R “ =] " R4

Firm Capacity = 0.1 MGD |
/ A ey - /a0
A ¥ {/ ’ al
_T‘ ’I,' e S o : < HN ;‘t
’ N CE 2y ks & % AN :
% qs,‘?“" 3 [ | : ¢ " - ‘v::'t‘"':‘t'
. P : i o Fulshear Trace Regional LSK. &/ ~~ ¥ ISl ke (SN
A R i Q = Firm Capacity = 0.6 MGD ( . I .
~ 4 PPN — 1 2 ! - X E S .
e i 0%
S RN it .
PO Ry
i
k) e 3
! . \
3 “w G v > |
TS - N, 1 South Point LS
5 A\ 5w Firm Capacity = 0.34 MGD
\ . # v
W

Facility Information

Diameter (ft) 6 Slab Elev. (ft MSL) 107.7 Depth (ft)

Force Main Diameter
No. of pumps 2 Firm Capacity (MGD) 0.1 (in)

Source: Fulbrook on Fulshear Creek Section 12

Pump Levels Influent Line

Pump On (ft) Off (ft) Diameter (in) Direction (from) Elevation (ft MSL)

2 8 NW 92

Lead Pump 3.5

Lag Pump

Lag 2 Pump

Pump Data

Manufacturer FULBROOK ON FULSHEAR CREEK - SECTION 3 LIFT STATION UPGRADE
SYSTEM HEAD / CAPACITY CURVES
110 .
EBARA L) | | i ! i L1 | 1 |
I [ DESIGN POINT 117 GPM -y
100 o i + +—{@ 76 FEET, TDH - 7
Model & — =1 T | e \ --/
EBG—53 B0 +4—— 4 — [ | S, L \ {
70 :
I
&  Design Point = >
k5 60 1 Pump Pt
E L | et Syrstom Cuirve, G=100 L~ /
.-'-50 | ———Syatem Curve, C=120-130 -~
3,450 E | ———system Gurve, c=140 i
540 1] ==~ =100, Initial Lina Fill I
g e w4 pump (exist)
& : ] B
30 t
T
5.25" 20 i
. ) 10
Design Point et = i
0 - 1
0 10 70 80 a0 100 110 120 130 140
117 gpm @ 76 ft FLOW, GPM
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‘NICHOLS City of Fulshear i L Ly

Wastewater Collection System EST F“LSH E AR 1824

Fulshear Trace Regional LS

General Information

Upstream LS: South Point LS Downstream LS: Lake Hill Farm Regional LS

As-Built Not available (Fulbrook on Fulshear Creek Section 15)

(ol 1 [T Ao =R a1 I Discharges to Sugarberry Crescent.

Location Map

Lake Hill Farm Regional LS|
Firm Capacity » 1,12 MGD

LNTAC s W N

—

~ | Spanish Moss Regional LS @

I\

&, ; i
. A =
s B 4
g — ili‘.‘ ‘_", A
Sody 2 R
4 -
(s BT W | g
Valley Terrace LS ! o
- g il £ -
! W F
f ‘; ...
ot
Fulshear Trace Regional LS R
Firm Capacity = 0.6 MGD B

b,y P : N , i
e 2 ) . 4 . R \ \ f' : '—! - ".
= " [ south Point LS . ! -
\' | Firm Capadity = 0.34 MGD ; ' E
z : .
i Lo

1 >
od - . : ae
. 4 200 5L
. T
. !

A\ SN
i v ;s , \\ .\
Ez3 — 5 =)
-~ b = VVJ.Z. l
4 ]
< :..Y, : <!

Facility Information

Diameter (ft) Slab Elev. (ft MSL) 106 Depth (ft)

Force Main Diameter

No. of pumps Firm Capacity (MGD) 0.6

(in)

Source:

Pump Levels Influent Line
Pump On (ft) Off (ft) Diameter (in) Direction (from) Elevation (ft MSL)

82.2

Lead Pump 4 2.5 10

Lag Pump

Lag 2 Pump

Pump Data

Fulshear MUD 1 - Lift Station 9
System and Pump Curves

Manufacturer

100 200

Flygt o m— e — —
VAR = — — ——— e —— ——— L |8
T ———  Flygt NP - 3102 MT 3462, [ e —_—
Model 80 4 e —— e ———— . 182 mm Impeller, R - sl 0D
y L See— e —————————— e Q"‘P b — — — e ——————
NP-3102 ods ) - S :P ACE A4 Design Point: i 140
- ool £ 4 sign Poin
& e e LHANL Ypoegpm @ IYRoTODIL
60 +—— mm - Y P 120
W 5 __ PIASEI DESzeN PosT
E 50 100
B 48

40 4 + 80
35—
T P S D - A oo e ot SRR, o o0
20 4 40
15
182 mm 10 : " %0
% iR ElorPlor P33 Pl &R orRd-&P3 \' o
o = 1] F - - - 0
Design Point 0 100 200 300 400 S00 600 200 800 900 1000

Flow, gpm

400 gpm @ 34 ft
600 gpm @ 40 ft

—#— Purmp Curve =——e—— Force Main ¢=100 =——s— Force Main ¢=130 —e— Force Main ¢=150 ——e—— Combined Pump Curve -4 Pump Efficiency, ’q
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INICHOLS City of Fulshear —=k 11D 300 k=—

Wastewater Collection System EST F“LSH E AR 1824

COF Lift Station 1

General Information

Upstream LS: N/A Downstream LS: To Downtown WRF

As-Built Plan and Profile Available

(ol e TAO =51+ 11 - Manifolded Force Main

Location Map

A - [ = T TE"
N s - S V Ny, EASTS . - )
§ g = ® | |Texana Regional LS
| p— S— = "\ /7, Firm Capacity = 0.76 MGD J s S8
| Pecan Brook LS N e Feey ] e
| Firm Capacity = 0.58 MGD &/ LS (O A - PG - :
Lz . o U 2 -~o g Sob . B ¥ 1 _',';;',_ » II
1 I : o » - : :/__ o
y = > ; i Kt "{

ey

N

- 3 5 — ¢ AT % 4 '?"-7_ <
A - : .'. 3 LSEN
i Gl s Goummd -
. S O & ST %“~.-
¢ &, - - o ﬁz .-
Qg N, p P LB PPt Y -
iR o Py ] [ L ) s e Houston LS
: ; =0 J .. ',;?'—;‘ % s 3",:;,:' ‘_~';.’ Firm Capacity = 0.4 MG
) 4 3 R S A M
i 5 4 & 41 pe 1l o’ - '{:..;‘Y > s L <. N .l‘ : o
i ; b Bl A o S ; SO Py N Ko = B
—0—0 Y 4 Y N = 4
o o s | % X
" ‘.-.,'.-; Ll "\:_,‘) 'A .Z
i AR ) Y
P L g = - M
4 e .‘..’,‘,1'.,& L e I
f o 4 ERMATSEIR TRV, Lo R
Pafeo——d | Downtown Water |
o g o2’ Reclamation Facility
Polo Ranch LS =0.7 MG
Firm Capacily = 1,6 MGD 0 -
e ~ = 3 3
.\'
> 5
o A o B
..]\gt\
) 14 ) S | e

o, ~ 1 Spanish Moss Regional LS|
oy i jomiac 1 Firm Capacity = 0.2 MGD |

e T
- ———

.J“.".,'-. -'*"f l;' % 5 = HT
T [ t'\:\ﬁ"«‘:‘x.‘f' WA N

Lake Hill Farm Regional LS|

Facility Information

Diameter (ft) Slab Elev. (ft MSL) 117.5 Depth (ft)

Force Main Diameter

(in)

No. of pumps 3 Firm Capacity (MGD) 1.38

Source: Polo Ranch LS Record Drawings

Pump Levels Influent Line
Pump On (ft) Off (ft) Diameter (in) Direction (from) Elevation (ft MSL)

Lead Pump 5.43 1.45 12 N 94

Lag Pump 6.45 1.95

Lag 2 Pump

Pump Data

Manufacturer Polo Ranch Lift Station Expansion - Phase 2
Proposed Pumps
FLYGT NP 3153 HT 3 ~ 465

Flygt

Model

NP 3085

) ©
100 200 300 400 500 600 70 800 30( 1000 1100 1200 1300 1400 1500 1600 131700 1800 1800 2000

Design Point ' Flow (gom)

—8— Min Static @ € = 120 —@=—Min Statlc @ C = 140 —#— Max Static @ C = 120 —@— Max Static & C » 140 —@— Published Pump —@=—Two Pumps Running —— duty point
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INICHOLS City of Fulshear —=k 11D 300 k=—

Wastewater Collection System EST F“LSH E AR 1824

Texana Regional LS

General Information

Upstream LS: Pecan Brook LS Downstream LS: To Downtown WRF

As-Built Lift station plans available

(el YA D1 Added to GIS based on plans

Location Map

‘[ Pecan Brook LS
Firm Capaaty = .58 MGD
~ - %]

sl
- SR

w
- + "" c’w
5 N, Water Re|
. - N Exizting Permang
“r 8 S | Houston LS Futieo Panman
. v — ) /. Firm Capacity = 0.4 MGD |
- b == B s s
I8 . o S ) A o g
o " 3 N 3 ~ .
ey P oL g ) &8 | Katy-Fulshear LS
! , ¥ r o - | B " S 7, Firm Capexcity 0.5 MGD
W : ; 4 A A TR L U R e > :
I 4 4 ’ i X . T : 3 W '
R g 3| T T ) Downtown Water Ry i o ]
- e A Y " Reclamation Facility <X COF LS No. 1 .
r' oo/ e Be Polo Ranch LS || Average Day Capacty = 0.7 MGD N Firm Capachty = 0.5 MGD =~ '..’4.‘
~ e e Firm Ca » 15MGO i R T ~INNR iy N,
e A\ L0 R RN s o o e Y Rt =l /- (e
m"’ﬂ,_ in ,‘:,,( o N A " G L ¥ ,--_- o ; B o o s ¥ iy . "_A'.‘ S - e W = ,‘.7.4&_~ L >
e w'. s \‘?'-. > N K - — [l - «: - .‘ o R
L e ol . g8
R E N ! . 2 > —
T e ™ A . % a Vs i 5
2 (£ 4 : Gt £u
3 -
i | Lake Hill Farm Regional LS
= 4 be | Fym Cepacity= 1,92 MGD ol

Facility Information

Diameter (ft) Slab Elev. (ft MSL) 138 Depth (ft)

Force Main Diameter

No. of pumps 2 Firm Capacity (MGD) 0.76 (in)

Source: FM 359 Water and Wastewater Extension

Pump Levels Influent Line

Pump On (ft) Off (ft) Diameter (in) Direction (from) Elevation (ft MSL)

3

Lead Pump 4 12 126

Lag Pump 5 4

Lag 2 Pump

Pump Data

Manufacturer

Design Point
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INICHOLS City of Fulshear —=k 11D 300 k=—

Wastewater Collection System EST F“LSH E AR 1824

Pecan Brook LS

General Information

Upstream LS: (Future) Pecan Knoll LS Downstream LS: Texana Regional LS

As-Built Lift station plans available

(el YA D1 Added to GIS based on plans

Location Map

‘[ Pecan Brook LS
Firm Capaaly = 0.58 MGD
- AN =
. ol
o T D 'l_" i
Son) 3 k
2 W S B
) ' o
- 3 N\ Crosy
- A\ Water Re|
. - N Exizting Permang
¥ S Houston LS Futso Parmancy
. . — ) /. Fim Capacity = 04 MGD |1 &
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: ) ¥ . e ".~ A g
< * bt MRS TN R . A
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K% ¢ & ANATRERTES ekt S, g% Pl . k
s 5 1 T % AR e R A !
=i 3 : T ) 3 Downtown Water S LT = o :
- e @ A Y " Reclamation Facility <X COF LS No. 1 .
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e B o iR A . e g =y = = R R
f‘ R \ Firm Capacty wn o C S ; e ST r,’-‘r 11
=3 RS o v 200 o c e e 2 b
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@S oY et o — L. w to"_"; ~ i -
A ) e
it . |Lake Hill Farm Regional LS
1 4 4 bl Fem Capacity = 1.92 MGD ol

Facility Information

Diameter (ft) Slab Elev. (ft MSL) 129 Depth (ft)

Force Main Diameter

No. of pumps 2 Firm Capacity (MGD) 0.58 (in)

Source: Fort Bend MUD 175 - Lift Station Ph. 1

Pump Levels Influent Line
Pump On (ft) Off (ft) Diameter (in) Direction (from) Elevation (ft MSL)
Lead Pump 10

S 110.22

Lag Pump

Lag 2 Pump

Pump Data

Manufacturer

Flygt

Model

NP 3127 MT

Total Head (ft)

Design Point e

1] 100 00 300 400 500 600 700 EOO 900 1000 1100 1200

Flow (gpm)

—&— Min Static @ C =120 —@— Min Static @ C=140 —&— Max Static @ C =120 —&—Max Static @ C=140 —&— Published Pump —&— Duty Point
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FREESE
:NICHOLS

Upstream LS:

—=w 1) 300 *=—

=FULSHEAR -

City of Fulshear
Wastewater Collection System
South Point LS

General Information

N/A Downstream LS: Fulshear Trace Regional LS

As-Built

Lift station plans not available

Comments/Questions [CLELRGEAN

| Spanish Moss Regional LS|
Fim Capacity = 0.2 MGD

James Lane LS

Location Map

Lake Hill Farm Regional LS| |
Firm Capacity » 1,12 MGD

&l Firm Capscity =0.1 MGD [ bl

Diameter (ft)

\ ’1‘/

. 5 =3
YRS S
-:ﬁﬂ‘ ’. "‘ [
e )] s A NS
Valley Terrace LS s =
o -
4T
b 17‘. ¥
i
) hatiye
Fulshear Trace Regional LS R
Firm Capacity = 0.6 MGD e e
—n ‘K - 2
e B . ~
- AV ) ™
N2 \\ A\ \ —.! »
~ | South Point LS 2
. ! Firm Capadty = 0.34 MGD
(0 .
4 e : 'w X
o =i |
A
1 > N !
2, = P !
= <! ':’

Facility Information

Slab Elev. (ft MSL) Depth (ft)

No. of pumps

Force Main Diameter

Firm Capacity (MGD) (in)

Source:
Pump Levels
Pump On (ft)

Lead Pump

Influent Line

Off (ft) Diameter (in) Direction (from) Elevation (ft MSL)

Lag Pump

Lag 2 Pump

Manufacturer

Design Point

Pump Data
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Introduction

ADS Environmental Services (ADS) was retained by Freese and Nichols, Inc. (Engineer) to gather and
evaluate flow monitor and rainfall data within portions of the existing sanitary sewer system located in
the City of Fulshear, Texas. The scope of this report is to characterize dry weather and wet weather flow
conditions at key locations, evaluate key performance indicators, and rank the relative severity of
estimated groundwater infiltration (GWI) and observed rainfall-dependent infiltration and inflow (RDII) to
assist the Engineer to direct subsequent planning, condition assessment, and rehabilitation activities.

Methodology

Dry weather and wet weather performance data were obtained by installing sewer flow monitors and
rainfall monitors to observe and document existing flow conditions. A total of 3 basins were evaluated
using 3 flow monitors and 2 rainfall monitors. Descriptions of the monitor basins, equipment, study
period, and data format are detailed in the following sections.

Monitor Basins

Basins for this study were selected by the Engineer and corresponding basin sizes were provided by the
Engineer. Preliminary monitor locations for each basin were selected by the Engineer, and final locations
were selected by ADS based on observed flow conditions, site access, and site safety considerations.
Descriptions of each sewer basin and its associated flow monitor location are provided in Table 1.

TABLE 1: Flow Monitor Locations

Basin Basin Size Latitude Longitude Diameter MH Depth
(LF) (degrees) (degrees) (inches) (inches)
FMO1 43,604 29.7026 -95.9108 12.00 164.00
FMO02 27,976 29.6897 -95.9022 7.50 67.00
FMO03 14,207 29.6910 -95.8918 12.00 210.00

A schematic representing the upstream and downstream relationships was provided by Freese and
Nichols and is shown in Figure 1.

FIGURE 1: Flow Monitor Schematic provided by Freese and Nichols

FM-02
EHam: & in

FI03
Diarm: 12ir
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Flow Monitor Equipment

Sewer flow monitoring was performed using TRITON+" area-velocity flow monitors manufactured,
installed, and maintained by ADS. Each flow monitor is mounted near the top of a manhole and is
connected to flow depth and velocity sensors positioned in an incoming sewer. Each flow monitor is
equipped with an ultrasonic depth sensor, a velocity sensor, and a pressure depth sensor.

Summaries of flow monitor confirmation measurements made, field service visits performed, and
resulting monitor uptime during the report period are provided by ADS in PRISM™, a Cloud-based data
management system. This information is accessible to the Engineer via secure user accounts at
adsprism.com.

Rainfall Monitor Equipment

Rainfall monitoring was performed using RAINALERT" IlI rainfall monitors manufactured, installed, and
maintained by ADS. Each rainfall monitor is equipped with a TB6 standard tipping bucket rain gauge
manufactured by HyQuest Solutions. Summaries of rainfall monitor confirmation measurements made,
field service visits performed, and resulting monitor uptime during the report period are provided by ADS
in PRISM.

Study Period
The study period began on March 1, 2024 and ended on May 14, 2024, a total of 74 days.
Data Format

Flow depth (d), flow velocity (v), and flow rate (Q) data from each sewer flow monitor, as well as rainfall
depth data from each rainfall monitor are maintained by ADS in PRISM. Data are available for viewing,
including related summary information, in hydrograph, scattergraph, and tabular formats as well as for
export in a variety of formats.

H-6
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Results

Flow monitor and rainfall monitor data provide insight into sewer performance — revealing important
information about how the existing sewer system accommodates observed flow rates. The following
sections evaluate flow monitor data observed during both dry weather and wet weather periods using a
variety of key performance indicators (KPls).

Flow Rates and Peaking Factors

Dry weather flow conditions are characterized by evaluating flow monitor data observed during normal
conditions, excluding wet weather events and the periods associated with the recovery from these events.
The average dry day pattern is identified as a diurnal pattern and results from the collective sewer use of
residential, commercial, institutional, and industrial users located upstream from a given flow monitor.
Land use within a particular area affects the shape of the diurnal pattern. An example of a representative
diurnal pattern observed during the study period is shown in Figure 2.

FIGURE 2: Dry Weather Hydrograph

Dry Weather Flow
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o
-

Wet weather flow conditions are characterized by evaluating flow monitor data observed during
significant storm events that occurred during the annual report period. An example of a representative
wet weather hydrograph observed during the annual report period is provided in Figure 3 and shows the
observed flow rate during a storm event compared to the average dry day diurnal pattern. The difference
between the two is the rain-dependent infiltration and inflow (RDII) measured by the flow monitor. The
storm event is depicted by the purple bands, and a precompensation period prior to the storm event is
depicted by the light gray band. Precompensation is used when needed to adjust the average dry day
diurnal pattern to match observed conditions more closely prior to each storm event for proper RDII
analysis.
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FIGURE 3: Wet Weather Hydrograph
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The minimum, average, and maximum dry weather flow rates (Qmin-o, Qavg-0, aNd Qmax-0) are determined
from the dry weather diurnal pattern for each flow monitor location and are provided for the Study
Period in Table 2, along with the resulting dry weather peaking factor (PFp). The maximum wet weather
flow rate (Qmax-w) determined for each flow monitor location is also provided, along with the resulting
wet weather peaking factor (PFw). Both dry weather and wet weather peaking factors are based on
hourly average maximum flow rates.

Peaking factors are commonly used to estimate maximum flow rates based on average flow rate estimates
and play a key role in sewer design. Peaking factors are inversely proportional to the population served
and generally decrease as the average dry weather flow rate increases. Dry weather and wet weather
peaking factors observed during the study period are compared with corresponding design guidance from
the American Society of Civil Engineers (ASCE) and the Water Environment Federation (WEF), and the
results are shown in Figure 4 for the Study Period. Please note the dry weather peaking factors

TABLE 2: Dry and Wet Weather Flow Rates and Peaking Factors

Monitor Qmin-D Qavg-D Qmax-D Qmax-w Pl:D PFW
(MGD) (MGD) (MGD) (MGD)
FMO01 0.032 0.059 0.080 0.358 1.36 6.07
FMO02 0.017 0.045 0.072 0.735 1.60 16.33
FMO03 0.030 0.077 0.134 0.449 1.74 5.83
H-8
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FIGURE 4: Peaking Factors Compared to Design Guidance
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All observed dry weather peaking factors fall within ASCE and WEF design guidelines during the Study
Period. Flow Monitors FMO01, FM02 and FMO03 exceeded the ASCE and WEF guidelines during wet weather.
The largest wet weather peaking factor was 16.33 at Flow Monitor FMO02.
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Depth-to-Diameter Ratios

Once dry weather and wet weather flow rates are characterized, the hydraulic conditions under which
they occur are evaluated. The maximum flow depth observed during dry weather (dmax.0) and wet weather
(dmax-w) and their corresponding flow depth-to-diameter (d/D) ratios observed during the Study Period are
provided in Table 3. The maximum dry weather flow depth is the maximum flow depth that is consistently
observed each day during normal dry weather conditions. The maximum wet weather flow depth may or
may not be directly associated with the maximum wet weather flow rate, depending on the hydraulic
conditions observed at a given flow monitor location.

TABLE 3: Dry and Wet Weather Depth-to-Diameter Ratios

Monitor D dmax-p dmax-p / D dmax-w dmax-w/ D Surcharge
(inches) (inches) (%) (inches) (%) Events
FMO1 12.00 2.19 18% 22.46 187% 1
FMO02 7.50 2.30 31% 59.43 792% 4
FMO03 12.00 3.60 30% 116.28 969% 57

The d/D ratio is a performance indicator used to assess sewer capacity. Sewers are often designed to flow
under open channel conditions with some reserve capacity. As a result, ASCE and WEF recommend that
sewers with diameters up to 15 inches be designed to flow with dry weather d/D ratios of 50%, and larger
diameter sewers be designed to flow with dry weather d/D ratios of 75%. Sewers are not generally
designed to operate under surcharge conditions with wet weather d/D ratios greater than 100%.
Observed wet weather d/D ratios are also compared to additional capacity assurance criteria, designed
to highlight portions of the sewer system where flow depths are greater than 24 inches above the crown
of the sewer (D+24) or are within 36 inches of the manhole rim (R-36). These design and capacity
assurance criteria are useful for comparison to observed d/D ratios as shown in Figure 6.
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FIGURE 6: d/D Ratios Compared to Design and Capacity Assurance Criteria
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During dry weather conditions, all d/D ratios are within design criteria recommended by ASCE and WEF
during the Study Period. However, Flow Monitor locations FM01, FM02 and FMO3 all exceeded the design
criteria during dry weather. All flow monitors observed d/D ratios greater than 100% during wet weather
and were in excess of design criteria recommended by ASCE and WEF, indicating there is insufficient
capacity to accommodate observed wet weather flows at these locations without surcharge conditions.
Flow Monitor FM02 and FMO03 experienced flow depths greater than the D+24 capacity assurance criteria,
and Flow Monitor FMO02 experienced flow depths greater than the R-36 capacity assurance criteria during

wet weather.
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Self-Cleansing Status

Self-cleansing is an important aspect of sanitary sewer design and is desired to minimize the deposition
of silt, sediment, and debris. The Tractive Force Method is used to design sewers to achieve self-cleansing
conditions based on a required critical shear stress (t.) and is recommended by ASCE and WEF to evaluate
self-cleansing conditions.

The Tractive Force Method can also be extended from the design of new sewers to the evaluation of
existing sewers and was applied to evaluate the self-cleansing status of each flow monitor location during
the annual report period. The maximum dry weather flow depth (dmaxp) and flow velocity (Vmax-o) from
each flow monitor location were used to compute the actual shear stress (t) observed at the maximum
dry weather flow rate (Qmaxn) for the Study Period, and the results are provided in Table 4.

The required critical shear stress recommended by ASCE and WEF for application of the Tractive Force
Method is 0.0181 Ib/ft2. The actual shear stress achieved under normal dry weather conditions is
compared to this design guidance for the Study Period in Figure 7. Sewers predicted to be self-cleansing
are shown to the right of the recommended critical shear stress, and sewers predicted to be non-cleansing
are shown to the left. Research by ADS has shown that the transition from self-cleansing to non-cleansing
generally occurs within £20% of this recommended value. As a result, the hydraulic conditions at each
flow monitor location are classified as Class 1 — Self-Cleansing, Class 2 — Marginal Cleansing, or Class 3 —
Non-Cleansing.

TABLE 4: Self-Cleansing Classification

Monitor D dimax-p Vmax-D T Classification
(in) (in) (ft/s) (Ib/ft2)
FMO1 12.00 2.19 1.23 0.0150
FMO02 7.50 2.30 1.41 0.0199
FMO03 12.00 3.60 1.02 0.0089

Based on hydraulic conditions observed during the Study Period, Flow Monitors FMO1 and FMO02 are
defined as Class 2 — Marginal Cleansing, and Flow Monitor FMO03 is defined as Class 3 — Non-Cleansing.
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Groundwater Infiltration

Infiltration and inflow (I/1) are common problems in sanitary sewer systems. While inflow typically gets
the most attention in wet weather, groundwater infiltration can also be a significant problem in dry
weather, silently stealing sewer capacity 24 hours per day, 7 days per week, 365 days per year. While
groundwater infiltration (Qew) is often of interest to wastewater professionals, it is not measured directly
by flow monitors. Rather, it is assumed that 0 £ Qewi £ Qmin-o and is estimated using a variety of empirical
methods. The Stevens-Schutzbach Method was used to estimate groundwater infiltration for the Study
Period, and the results are provided in Table 5. Wastewater production (Qwwe) is the portion of the
average dry weather flow attributed to domestic wastewater and is estimated as the difference between
the average dry weather flow rate and the groundwater infiltration estimate.

TABLE 5: Wastewater Production and Groundwater Infiltration Estimates

Monitor Gross Gross Gross
Qmin-D Qavg-D QGWI/Qavg-D
(MGD) (MGD) (%)
FMO01 0.028 0.059 47%
FMO02 0.014 0.045 31%
FMO03 0.025 0.077 32%

As a general rule-of-thumb, groundwater infiltration less than 20% of net Qa0 is considered reasonable,
while groundwater infiltration over 40% is considered significant. A comparison of groundwater
infiltration as a percent of average dry weather flow rate and the rule-of-thumb is provided in Figure 8.
During the Study Period, all flow monitoring locations had groundwater infiltration estimates in excess of
20% of the average dry weather flow rate, while Flow Monitor FM01 exceeded 40%.

FIGURE 8: Comparison of Groundwater Infiltration
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Rainfall-Dependent Infiltration and Inflow

During wet weather events, significant amounts of extraneous water can enter a sewer system, resulting
in SSOs, basement backups, and/or problems at the wastewater treatment plant (WWTP). A comparison
of flow monitor data from dry weather and wet weather periods provides a quantification of rainfall-
dependent inflow and infiltration (RDII), which is calculated by subtracting the measured flow during a
rainfall event from the flow during an average dry day. A wet weather hydrograph from the annual report
period is provided in Figure 9. The storm event is depicted by the purple bands, and a precompensation
period prior to the storm is depicted by the light gray band. Adjustments to the average dry day pattern
are made as needed to account for antecedent conditions prior to each storm event.

FIGURE 9: Wet Weather Hydrograph
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Up to six storm events of interest were observed and evaluated for each flow monitor basin during the
Study Period. The highest storm return frequency was a 5-10 year storm on 4/10/2024 for a duration of
120 minutes. The rain gauges were set at a one-hour sample rate.

After the RDII calculations are made for each storm event, the results are plotted as a function of rainfall
total. An example is shown in Figure 10 in which the relationship between the Storm Event RDII (MG) is
plotted with respect to the Storm Event rainfall (inches) for all significant storm events. These
relationships can then be used to evaluate the consistency of rainfall responses within the sanitary sewer
system and estimate RDII response for various rainfall amounts.
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FIGURE 10: RDII Response vs. Rainfall Depth
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A summary of the observed storm events is provided in Table 6. Based on the results obtained during the
study period, Net RDII are reported for each basin for a projected 2.00-inch storm event during the Study
Period, and the results are summarized in Table 7. Net RDII volumes are computed by subtracting the
Gross RDII volume of any upstream flow monitor basin from the Gross RDIl volume measured at the outlet
of each flow monitor basin. This process identifies and isolates RDII to the basin sizes shown. Normalized
Net RDIl is then calculated by dividing the net RDII volume by the associated basin size.

TABLE 6: Storm Summary

Storm Event RGO1 RG02 Maximum
(in) (in) Return Frequency
03/15/24 0.91 0.74 <1vyear At all durations
03/21/24 1.88 1.79 <1vyear At all durations
04/10/24 3.91 —* 5-10 years 120 mins
05/02/24 2.41 2.53 <1vyear At all durations
05/05/24 1.83 1.29 <1vyear At all durations
05/13/24 0.61 0.79 <1vyear At all durations

*Rain gauge clogged

TABLE 7: Net RDII for a Projected 2.00-inch Storm

Basin Net RDII Basin Size Net RDII
(MG) (LF) (Gal/LF)
FMO1 0.02 43,604 0.46
FMO02 0.16 27,976 5.72
FMO03 0.05 14,207 3.52
12
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An informal rule-of-thumb used as a threshold indicator of excessive RDII is a projected RDII greater than
10 gal/LF for a 2-inch rainfall event. A comparison of RDII and this rule-of-thumb are shown in Figure 11.
All basins were within the accepted rule-of-thumb.

FIGURE 11: Comparison of RDII to Rule-of-Thumb
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The basins were assigned rainfall from the rain gauges as shown in Table 11. A summary of normalized RDII per
storm event is provided in Table 9 and RDII in million gallons in Table 10. Flow Monitor FMO03 utilized three rain
events during the study period. The observed peak flows during the last three storms were significantly less
than the rest of the study were less concerning.

TABLE 8: Rain Gauge Assignment

Basin RGO1 RG02
FMO01
FMO02
FMO03
13
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TABLE 9: Normalized Net RDII (gal/LF/in) for All Storm Events
Basin 3/15/2024 3/21/2024 4/10/2024 5/2/2024 5/5/2024 5/13/24
FMO1 — 0.316 0.179 0.296 0.274 0.172
FMO02 0.961 2.992 2.450 3.337 4,928 1.700
FMO03 1.105 1.773 1.717 — — —
TABLE 10: Net RDII (MG) for all Storm Events
Basin 3/15/2024 3/21/2024 4/10/2024 5/2/2024 5/5/2024 5/13/24
FMO1 — 0.025 0.031 0.031 0.019 0.005
FMO02 0.02 0.15 0.27 0.23 0.22 0.03
FMO03 0.01 0.05 0.10 — — —
H-18
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Conclusions and Recommendations

Conclusions extracted from the results identified during the study period are provided in the following

sections.

Dry Weather Performance

The dry weather d/D ratio at all Flow Monitor locations were within the design criteria
recommended by ASCE and WEF during dry weather, indicating that sufficient capacity is
available at these locations to convey routine dry weather flows.

Hydraulic conditions observed at Flow Monitors FM0O1 and FMO02 are defined as Class 2-
Marginal Cleansing. Flow Monitor FMO03 is defined as Class 3 — Non-Cleansing. Marginal
cleansing and non-cleansing areas are at higher risk of sediment and debris accumulation
which can lead to capacity loss, operational problems, and SSOs. ADS recommends using the
Tractive Force Method with hydraulic modeling results to help identify individual sewer lines
at risk for silt and sediment accumulation and incorporate these results into the City’s existing
sewer cleaning program to improve sewer hydraulics and reclaim needed sewer capacity.

Wet Weather Performance

All observed wet weather peaking factors exceeded the 10 state standards, indicating
influence from RDII during wet weather. The largest wet weather peaking factor was 16.33
at Flow Monitor FM02.

The dry weather d/D ratio at FMO1 (187%), FM02 (792%) and FMO3 (969%) exceeded the
design criteria recommended by ASCE and WEF during dry weather, indicating that
insufficient capacity is available at these locations to convey routine wet weather flows
without surcharge conditions. Currently there is no standard design criteria in Texas for d/D
ratios.

Flow Monitors FM02 and FMO03 experienced flow depths greater than the D+24 capacity
assurance criteria, and Flow Monitor FM02 experienced flow depths greater than the R-36
capacity assurance criteria, meaning these flow monitor locations have a greater risk of
experiencing a sanitary sewer overflow (SSO) during wet weather.

Flow Monitor FMO03 surcharged approximately 57 times during the study. The flow pattern
at this location indicates lift station influence. The pump operations may be impacting the
capacity at Flow Monitor FMO03. Further investigation of the Lift Station operations as well as
CCTV and manhole inspections within these basins may enable the city to reclaim capacity at
this location.
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Groundwater Infiltration

e During the Study Period, Flow Monitor FMO01 observed groundwater infiltration in excess of
40% of the average dry weather flow. Condition assessment activities, such as closed-circuit
television (CCTV) inspections, are recommended in these areas to locate groundwater
infiltration sources that are consuming dry weather capacity.

Rainfall-Dependent Infiltration and Inflow

e While, all flow monitor locations are below the 10 gal/LF for a projected 2-inch rainfall event
rule of thumb during the Study Period. Flow Monitor FMO02 is the highest ranked basin for
RDII. Itis also the highest risk for an SSO due to surcharges reaching depths within 36 inches
of the rim. Further investigations such as manhole inspections or CCTV work may assist the
City in reclaiming capacity at this location.
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Definitions

Basin —a designation given to a series of interconnected sewers within a sanitary sewer system that collect
and convey wastewater to a common manhole, pump station, or wastewater treatment plant. The size
and geographic extent of a given basin are system specific. Basin designations are established to provide
a consistent nomenclature for system components to facilitate effective planning, operation, and
maintenance.

CCTV Inspection — a common diagnostic method used to visually inspect and document the general
location, connectivity, and condition of a sewer. CCTV inspection is accomplished using a variety of
specially designed camera systems.

Depth-to-Diameter (d/D) Ratio — a ratio of maximum flow depth to sewer diameter. d/D ratios are often
calculated to describe both dry weather and wet weather periods and are one measure used to assess
sewer capacity utilization. In this study, d/D ratios are computed using hourly average data.

Infiltration — water than enters a sanitary sewer system from the ground through defective system
components including, but not limited to, defective sewers, manholes, service connections, or other
system appurtenances. Infiltration is primarily dependent on groundwater elevations but may also be
influenced by storm events and leaking water mains. It is estimated from sewer flow monitor data using
a variety of methods.

Inflow — storm water runoff that enters a sanitary sewer system from direct connections including, but
not limited to, building downspouts, clean-outs, foundation drains, sump pumps, basement and area
drains, and cross connections with storm sewer systems.

Manhole Inspection — a common diagnostic method used to visually inspect and document the location
and condition of a manhole. Manhole inspection can be accomplished using confined space entry or non-
entry techniques.

Peaking Factor (PF) — a ratio of maximum flow rate to average flow rate. Peaking factors are often
calculated to describe by dry weather and wet weather periods, where maximum flow rates are compared
to average dry weather flow rates. In this study, peaking factors are computed using hourly average data.

Rainfall-Dependent Infiltration and Inflow (RDII) — infiltration and inflow that enter a sewer system as a
direct result of rainfall.

Sanitary Sewer Overflow (SSO) — a discharge of untreated wastewater from a sanitary sewer system,
caused by a variety of reasons including, but not limited to, inadequate sewer design and construction,
insufficient operation and maintenance, power failures, and vandalism.

Sanitary Sewer System — a collection of sewers, manholes, pump stations, and other appurtenances
designed for the collection and transportation of wastewater.

Sewer Cleaning —a common method used to dislodge and removed accumulated debris, grease, and roots
within a sewer line to achieve desired conditions for CCTV inspection. Under routine conditions, sewer
cleaning is performed using hydraulic jetting and vacuum debris removal techniques.
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Sewer System Evaluation Survey — a detailed investigation of a selected portion of a sanitary sewer
system to identify system defects that contribute to infiltration and inflow. The results of such an
investigation are used to provide recommendations for system planning, operation, and maintenance.

Smoke Testing —a common diagnostic method used to locate and identify potential infiltration and inflow
sources within a sanitary sewer system. During smoke testing, a special non-toxic, non-staining smoke is
blown into a selected portion of the system. Potential infiltration and inflow sources are evidence by
visible smoke.

Tractive Force Method — a method used to evaluate the self-cleansing status of gravity sewers. This
approach is recommended by the American Society of Civil Engineers and the Water Environment
Federation.

Wastewater Production — a portion of wastewater flow attributed to domestic wastewater sources such
as residential, commercial, institutional, or industrial flows. Determined as the difference between the
average dry weather flow rate and groundwater infiltration.
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Pipe Flow
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Flow Monitoring

Site Name

FULSHEAR_FMO1

Site Report
Site Address /Location: 7402 Arabian Moon Trail, Fulshear, TX 77441 el SATS LoSNoNeS
TRITON+ Temporary
Latitude: 29.702676 i i i
Site Access Details: DRIVE/GRASS/OUTSIDE FENCE atitude fupetoizel () RS e
Longitude: -95.910794 10.75X 12.0 Circular
—
28, Manhole # System Characteristics
Residential
Access Traffic
& Drive None

o
&F
&
Lo Y
o

= % % Topside / Area Photo
4.
*
Installation Information
Installation Date: Installation Type:
Thursday, February 29, 2024 Doppler Standard Ring and Crank
Monitoring Location (Sensors): Monitor Location:
Upstream 0-5 FT Manhole
Sensors / Devices: Pressure Sensor Range (psi)
Peak Combo (CS4) 0 - 15 psi
Installation Confirmation:
Confirmation Time: Pipe Size (HxW)
Site Sketch Profile View or Photo 1:3PM 10.75X 12.0
Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)
1.75
Downlooker Physical Offset (in) Measurement Confidence (in)
0 0.25"
Peak Velocity (fps) Velocity Sensor Offset (in)
1.35 0
Silt (in) Silt Type
0
Hydraulic Comments:
Good
Manhole / Pipe Information:
Manhole Depth (Approx. FT): Manhole Configuration
13'8" Single
Manhole Material: Manhole Condition:
Concrete Good
Manhole Opening Diameter (in) Manhole Diameter (Approx.):
32 48"
Manhole Cover Manhole Frame
Vented Normal
Active Drop Connections Air Quality:
No Good
Pipe Material Pipe Condition:
PVC Good
Communication Information:
Communication Type Antenna Location
Wireless Manhole Pick / Vent Hole
Additional Site Info. / Comments:
H{34 608
ADS Project Name: FNI.Fulsher. TFM.TX23 SN: 41860 IP:10.5.11.119
ADS Project Number: 26116.11.325




Flow Monitoring

Site Name

Site Report FULSHEAR_FMO02
Site Address /Location: 30634 Front St, Fulshear, TX 77441 Monitorseries Location Type
TRITON+ Temporary
Site Access Details: DRIVE/GRASS Latltl:IdEI 29.689694 Pipe Size (H x W) P|p<‘e Shape
Longitude: -95.902228 7.75X7.5 Elliptical
Manhole # System Characteristics
o A N/A Commercial
I i ‘ Access Traffic
2nd St rebwar Drive None

tery €

1515t

crontSt

=
E
5
8
-
%
5

1515t

rce

fulshear 1

ausind

15 uos|tM

garm to M3

Topside / Area Photo

*

Site Sketch Profile View or Photo

Installation Information

Installation Date:
Thursday, February 29, 2024

Installation Type:
Doppler Standard Ring and Crank

Monitoring Location (Sensors):
Upstream 0-5 FT

Monitor Location:

Manhole
Sensors / Devices: Pressure Sensor Range (psi)
Peak Combo (CS4) 0- 15 psi

Installation Confirmation:

Confirmation Time:

Pipe Size (HxW)

3:15:00 PM 7.75X7.5
Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)
2.00
Downlooker Physical Offset (in) Measurement Confidence (in)
0 0.25"
Peak Velocity (fps) Velocity Sensor Offset (in)
1.25 0
Silt (in) Silt Type

0

Hydraulic Comments:
Good

Manhole / Pipe Information:

Manhole Depth (Approx. FT):
g

Manhole Configuration

Single

Manhole Material:

Concrete

Manhole Condition:

Good
Manhole Opening Diameter (in) Manhole Diameter (Approx.):
24 48"
Manhole Cover Manhole Frame
Vented Normal
Active Drop Connections Air Quality:
No Good
Pipe Material Pipe Condition:
PVC Good

Communication Information:

Communication Type
Wireless

Antenna Location
Manhole Pick / Vent Hole

ADS Project Name:

FNI.Fulsher. TFM.TX23

ADS Project Number:

26116.11.325

Additional Site Info. / Comments:

SN: 65512

1P:10.4.0.110

609




Flow Monitoring

Site Name

FULSHEAR_FMO3

Site Report
Site Address /Location: 29818 Farm to Market 1093 #100, Fulshear, TX 77441 LU LEEEiEn WP
TRITON+ Temporary
Site Access Details: DRIVE/GRASS Lat'tl']de: 29.691074 Pipe Size (H x W) Pipe Shape
Longitude: -95.8918258 12X12 Circular
_E' Manhole # System Characteristics
= Z N/A Commercial
E Q HWR Holdings LLF Access Traffic
i Drive None
Waggir' Tails Pet Ranc nQ
£
=
: Z
g

Canvas

Canvas'Ave

Fa"n:o Market 1093 Rd

carria Market 1093 Rd EUISHEarFarmers Market E
4 o] = § i A e 09 BT
1093 Rd ™ z
-1
L
Installation Information
Installation Date: Installation Type:
Tuesday, February 27, 2024 Doppler Standard Ring and Crank
Monitoring Location (Sensors): Monitor Location:
Upstream 0-5 FT Manhole
Sensors / Devices: Pressure Sensor Range (psi)
Peak Combo (CS4) 0- 15 psi
Installation Confirmation:
Confirmation Time: Pipe Size (HxW)
Site Sketch Profile View or Photo 1:54:00 PM 12X 12
Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)
4.25
Downlooker Physical Offset (in) Measurement Confidence (in)
0 0.25"
Peak Velocity (fps) Velocity Sensor Offset (in)
1.5 0
Silt (in) Silt Type
0
Hydraulic Comments:
Good
Manhole / Pipe Information:
Manhole Depth (Approx. FT): Manhole Configuration
17.5 Single
Manhole Material: Manhole Condition:
Concrete Good
Manhole Opening Diameter (in) Manhole Diameter (Approx.):
32 48"
Manhole Cover Manhole Frame
Vented Offset
Active Drop Connections Air Quality:
No Good
Pipe Material Pipe Condition:
PVC Good
Communication Information:
Communication Type Antenna Location
Wireless Manhole Pick / Vent Hole
b Additional Site Info. / Comments:
ADS Project Name: FNI.Fulsher.TFM.TX23 SN: 63216 IP:10.5.11.127 610

26116.11.325

ADS Project Number:



yADS | >ite Name
Flow Monitoring ENVIRONMENTAL
Site R SERVICES " FULSHEAR RGO1
ite epo rt —
Site Address /Location: 7440 FM359, Fulshear, TX 77441 Monitor Series Location Type
Rain Alert 11 Temporary
Site Access Details: DRIVE/GRASS Latlttfde: 29.7023838 Pipe Size (Hx W) Pipe Shape
Longitude: -95.9103834 N/A
Manhole # System Characteristics
N/A Commerecial
Access Traffic
Drive None

s
$ "Ny
“o
v <
N
Installation Information
Installation Date: Installation Type:
Rain Gauge
Monitoring Location (Sensors): Monitor Location:
Field Manhole
Sensors / Devices: Pressure Sensor Range (psi)
Rain Gauge Tipping Bucket
Installation Confirmation:
Confirmation Time: Pipe Size (HxW)
N/A
Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)
N/A N/A
Downlooker Physical Offset (in) Measurement Confidence (in)
N/A
Peak Velocity (fps) Velocity Sensor Offset (in)
N/A N/A
Silt (in) Silt Type
N/A
Hydraulic Comments:
N/A
Manhole / Pipe Information:
Manhole Depth (Approx. FT): Manhole Configuration
N/A Single
Manhole Material: Manhole Condition:
Manhole Opening Diameter (in) Manhole Diameter (Approx.):
N/A N/A
Manhole Cover Manhole Frame
Active Drop Connections Air Quality:
Good
Pipe Condition:

Pipe Material

Communication Information:
Antenna Location

Communication Type
Wireless

Additional Site Info. / Comments:

SN: 12752 1P:166.219.173.253

ADS Project Name: FNI.Fulsher. TFM.TX23
ADS Project Number: 26116.11.325
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JADS,

Site Name

FULSHEAR_RGO02

Flow Monitoring ENVIRONMENTAL
; SERVICES"®
Site Report
Monitor Seri Location T
Site Address /Location: 29818 Farm to Market 1093 #100, Fulshear, TX 77441 onitorseries ocation Type
Rain Alert 11 Temporary
Latitude: 29.691074 Pipe Size (Hx W Pipe Sh
Site Access Details: DRIVE/GRASS at u € ipe Size (Hx W) lpe ohape
Longitude: -95.8918258 N/A
g Manhole # System Characteristics
z g N/A Commercial
g 9 HWR Holdings LLP Access Traffic
i Drive None
gin Tails Pet I'-:=.in-:i'|Q
&
S
s <
B g
First Financial Bank QSTEENCS n""‘- e 1 ‘
-\
‘: * . EE - _,_,,,f'— Aa
k] —

1093 Rd =

Fulshear Farmers' ™

Farm 1o Market 1093 Rd

Aarket

Er=k

Bols'D'Arc'Ln

FAT 10 Mathel 1093 Rd

Installation Information

T s T

e

FNI.Fulsher. TFM.TX23

N/A

Installation Date: Installation Type:
Tuesday, February 27, 2024 Rain Gauge
Monitoring Location (Sensors): Monitor Location:
Field Manhole
Sensors / Devices: Pressure Sensor Range (psi)
Rain Gauge Tipping Bucket
Installation Confirmation:
Confirmation Time: Pipe Size (HxW)
2:08:00 PM N/A
Depth of Flow (Wet DOF) (in) Range (Air DOF) (in)
N/A N/A
Downlooker Physical Offset (in) Measurement Confidence (in)
N/A
Peak Velocity (fps) Velocity Sensor Offset (in)
N/A N/A
Silt (in) Silt Type
N/A
Hydraulic Comments:

Manhole / Pipe Information:

Manhole Configuration

Manhole Depth (Approx. FT):
N/A

Single

Manhole Material:

Manhole Condition:

Manhole Opening Diameter (in)
N/A

Manhole Diameter (Approx.):
N/A

Manhole Cover

Manhole Frame

Air Quality:

Active Drop Connections

Good

Pipe Material

Pipe Condition:

Communication Information:

Communication Type

Wireless

Antenna Location

SN: 12321

ADS Project Name:

ADS Project Number:

26116.11.325

Additional Site Info. / Comments:

IP: 10.5.4.40

612




—=w Il} 30} *=—

(I?IF:yAI;']IC' ,i?éi::fter and Wastewater Master Plan Update FI !;\ﬁafgfs o FULSHEAR "

APPENDIX I
Flow Meter Hydrographs

613



~FULSHEAR-

T

City of Fulshear
DRAFT Water & Wastewater Master Plan Update

FREESE
‘NICHOLS

Flow Monitor & Rain Gauge Data

FM-01

Flow Monitor ID

Recorded Flow Rate

- 0.0
- 0.5

1.0

(4y/ui) a1ey |ejuiey aSesany AjanoH

i

<
N

1
N

]
o

1
)

- 4.0

- 4.5

]
)

I

0.6

0.5

0.4

o
o
(@aon) mol4

0.2

0.1

0.0

¥207/S1/S0
¥T0Z/€T/S0
¥20Z/T1/S0
¥20¢/60/50
¥20¢/L0/S0
¥20¢/S0/50
¥202/€0/S0
¥202/10/50
¥202/6¢/v0
¥20¢/LT/v0
¥202/ST/v0
¥20Z/€T/v0
¥202/12/v0
¥20Z/61/v0
¥20¢/LT/%0
¥20Z/ST/v0
¥20T/€T/0
¥20Z/T1/v0
¥202/60/v0
¥202/L0/v0
¥202/S0/v0
¥202/€0/v0
¥202/10/v0
¥202/0€/€0
¥20¢/82/€0
¥202/97/€0
¥20z/ve/€o
¥z0z/Te/€o
¥202/0T/€0
¥207/81/€0
¥202/91/€0
¥20Z/v1/€0
¥20z/T1/€0
¥202/0T/€0
¥207/80/€0
¥202/90/€0
¥202/v0/€0
¥202/20/€0
¥202/6¢/20

614

1-2



~FULSHEAR-

T

City of Fulshear
DRAFT Water & Wastewater Master Plan Update

FREESE
‘NICHOLS

Flow Monitor & Rain Gauge Data

(4y/ur) a1ey [|ejuiey aSesany AjanoH

1.0

1 o 1
- N N

0.0
0.5

<
)

1 < n e
) < < 7))

= T vtor/s1/s0
¥20¢/€1/S0
¥20Z/T1/50
¥20¢/60/50
¥20¢/L0/S0
¥202/50/S0

FM-01

Flow Monitor ID

|'1 T

Recorded Depth of Flow

n
-

(3934) yadaq

3.0
2.0

2.5

¥20¢/€0/S0
¥202/10/50
¥202/62/v0
¥20z/L2/v0
¥20¢/S¢/v0
¥20¢/€2/v0

1.0

¥20Z/T2/v0
¥20Z/61/v0
¥20¢/L1/v0
¥20Z/S1/v0
¥20Z/€T/v0
v20Z/T1/v0
¥20¢/60/10
¥20¢/L0/v0
¥20¢/S0/v0
¥202/€0/v0
¥20¢/T0/%0
¥202/0€/€0
¥20¢/8¢/€0
¥20¢/92/€0
¥20c/ve/€0
vzoz/ze/€o
¥20¢/02/€0
¥20Z/81/€0
¥202/91/€0
¥20Z/v1/€0
¥20z/T1/€0
¥20Z/01/€0
¥20¢/80/€0
¥202/90/€0
¥20¢/v0/€0
¥20¢/20/€0
i

¥20¢/62/20

e
=

0.5

615

1-3



* 0LD 300

-FULSHEAR-

1

City of Fulshear
DRAFT Water & Wastewater Master Plan Update

FREESE
‘NICHOLS

Flow Monitor & Rain Gauge Data

FM-02

Flow Monitor ID

Recorded Flow Rate

- 0.0
- 0.5

1.0

(4y/ui) a1ey |ejuiey aSesany AjanoH

-
1

<
(o}
1

n
(o}
1

o 1
o ™M
1 1

e
<

1
<

]
)

Jii

1.2

1.0

0.8

e

(o]
P
(@aown) mol4

0.4

o

]
|
1

<

¥20¢/ST/S0
¥T0Z/€T/S0
¥20Z/T1/50
¥20¢/60/50
¥20¢/L0/S0
¥202/S0/S0
¥202/€0/S0
¥202/10/50
¥20z/62/v0
¥20¢/LT/v0
¥202/ST/v0
¥20Z/€T/v0
¥202/12/v0
¥207/61/v0
¥20Z/L1/v0
¥20Z/ST/v0
¥T0T/€T/v0
¥20Z/T1/v0
¥202/60/v0
¥20¢/L0/v0
¥202/S0/v0
¥202/€0/v0
¥202/10/v0
¥70Z/0€/€0
¥202/8t/€0
¥20¢/92/€0
¥zoz/ve/€o
¥20t/te/€0
¥202/0t/€0
¥20Z/81/€0
¥202/91/€0
¥20Z/v1/€0
¥20z/T1/€0
¥202/01/€0
¥207/80/€0
¥202/90/€0
¥20¢/v0/€0
¥202/20/€0
¥202/6¢/20

616

-4



* 0LD 300 &

-FULSHEAR=

City of Fulshear
DRAFT Water & Wastewater Master Plan Update

FREESE
‘NICHOLS

Flow Monitor & Rain Gauge Data

(4y/ui) a1ey |ejuiey aSesany AjanoH

o 1 o 1 o i o n o 0 o
o o L | L] (o] o~ (42] o < < un
P—— —
— —
=

«~

o

S

[N

a

S

o

= L

[

S

i

[N
2
[ enmEmmy —

o B

L

[T

o

=

)

Q.

Q

o

o

Q |

o

S

o

(8}

Q

[~
o o o o o o o o =
0 ~N [(e] n < (49] (o] = o

(3934) yadaq

¥20¢/ST/S0
¥20Z/€T/S0
¥20Z/T1/50
¥202/60/S0
¥202/L0/S0
¥202/50/50
¥202/€0/S0
¥207/70/S0
¥202/6¢/v0
¥20¢/LT/v0
¥202/ST/v0
¥20Z/€T/v0
¥20Z/12/v0
¥20Z/61/v0
¥20Z/LT/v0
¥20Z/ST/v0
¥20Z/€T/v0
¥20Z/T1/v0
¥202/60/v0
¥20¢/L0/v0
¥202/50/v0
¥202/€0/v0
¥202/10/%0
¥207/0€/€0
¥207/87/€0
¥202/97/€0
¥20z/ve/€o
vzoz/Te/€o
¥202/0T/€0
¥207/81/€0
¥202/91/€0
v20Z/v1/€0
vzoz/T1/€o0
¥20Z/01/€0
¥20¢/80/€0
¥202/90/€0
¥20¢/v0/€0
¥202/20/€0
¥202/6¢/20

617

I-5



* 0LD 300 %

~FULSHEAR

City of Fulshear
DRAFT Water & Wastewater Master Plan Update

FREESE
‘NICHOLS

Flow Monitor & Rain Gauge Data
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AGENDA MEMO
BUSINESS OF THE CITY COUNCIL es0
CITY OF FULSHEAR, TEXAS

AGENDA OF: December 17, 2024 ITEMS: IX.F
DEPARTMENT: Planning PREPARED BY: Nimra Zubair
PRESENTER: Nimra Zubair

suBJECT: CONSIDERATION AND POSSIBLE ACTION TO APPROVE AN AMENDMENT TO
THE MASTER FEE SCHEDULE AS IT RELATES TO CIVIL PLAN REVIEW FEES AND CIVIL
INSPECTION FEES

Expenditure Required:

Amount Budgeted:

Funding Account:

Additional Appropriation Required:

EXECUTIVE SUMMARY

The City Staff proposes new residential civil inspection and commercial civil inspection fees as cities can
no longer charge developers fees to inspect public infrastructure based on valuation due to a change in
Texas State Law. City Staff recommends the implementation of a residential civil inspection fee of
$1,000.00 + $200.00 per lot and a commercial civil inspection fee of $1,000.00 + $500.00 per acre. The
Civil Inspector for the City of Fulshear will continue conducting the appropriate inspections for public
infrastructure prior to conveyance once the fees are remitted to the city. The new fees proposed are no
longer based on valuation, rather on the size of the property and the number of lots and acreage for
residential and nonresidential developments, respectively.

City Staff is also proposing the removal of the $100.00 fee for secondary civil plan reviews, as the one-
time plan review fee of $950.00
covers the full cost incurred by the city.

The fees that are being proposed were derived from the amount of time and other resources needed to
complete these tasks. Additionally, the fees were then compared with cities of comparable size as
shown in the attached PDF.

RECOMMENDATION

City staff recommends that the City Council approve the amendments to the fee schedule.

ATTACHMENTS:
Data - Res&Com Fees.pdf


https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/3033708/Data_-_Res_Civ_Fees.pdf

Research data for residential and civil inspection fees from cities with comparable

population sizes.

Fulshear | Celina Prosper Bastrop Sherman
Population
(2023) 42,616 43,317 41,660 11,679 47,473
RESIDENTIAL:
$500.00 + $25.00 rxk )
$262.00 Per Lot $1,700.00 |ncluR deg’(;ei":
+$125.00 .
Inspection

Civil Review $950.00 Per
NONRESIDENTIAL: | PerAcre | "_o ..

Page
$500.00 + $200.00
Per Acre
$3,000.00
Per Acre
. . $1,000.00 $1,000.00 + OR
T::"li’t'lt;il +$200.00 $F?eorlL'gto $600.00 Per Platted $1,000.00
P Per Lot Lot Per Lot,
Whichever is
Greater
PRIVATE: $200.00 $1,500.00
$1,000.00 + Per Acre
. $1,000.00 $1,500.00 Per Acre OR
c°chV?lr cial | $500.00 ﬁif’ffi $4,000.00
Per Acre PUBLIC: Per Lot,
$1,000.00 + Whichever is
Greater

$1,200.00 Per Acre
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AGENDA MEMO
BUSINESS OF THE CITY COUNCIL ess
CITY OF FULSHEAR, TEXAS

AGENDA OF: December 17, 2024 ITEMS: IX.G
DEPARTMENT: Planning PREPARED BY: Josh Brothers
PRESENTER: Joshua Brothers

suBJECT: CONSIDERATION AND POSSIBLE ACTION TO APPROVE THE CANVAS ON
FOUNDERS HILL MASTER SIGN PLAN

Expenditure Required:

Amount Budgeted:

Funding Account:

Additional Appropriation Required:

EXECUTIVE SUMMARY
The applicant for Canvas on Founders Hill is proposing a master sign plan to include various
signs such as post and panel signs for the purposes of advertising and wayfinding. The
applicant is proposing to place a permanent wayfinding sign at the entrance to the property at
FM 1093 and 2 post and panel signs - one located at the Northern property line facing

Huggins and one located at the Southern property line facing FM 1093.
RECOMMENDATION

The Planning and Zoning Commission met on 12.06.24 and made the recommendation to
deny the Canvas on Founders Hill Master Sign Plan due to the growing amount on conditions
that were being attached to a recommendation. The Commission recommended that the
banner and flag signs be removed entirely from the plan. Since the Planning and Zoning
meeting, the applicant has removed both the banner and flag signs from the proposed master
sign plan.

City Staff recommends that the City Council approve the Canvas Master Sign Plan so long as
the wayfinding sign be installed in front of the clubhouse and all post and panel signs for
advertising be removed one year following the final buildout of the last unit.

ATTACHMENTS:
Fulshear Master Sign Plan- Canvas on Founders Hill.pdf


https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/3040928/Fulshear_Master_Sign_Plan-_Canvas_on_Founders_Hill.pdf

Temporary Marketing Signs:

1. Single Sided Wood Frame Post & Panel Development Sign

a.
b.
c.

f.

g.

Quantity: 1
Location: Grassy area on cross streets highway 1093 and Canvas Ave
Size: 10'x11" wood frame with 3mm ACM UV printed panels embedded 3’ into
sod with concrete piers (sits 10’x8’ above ground)
Language: “1 — 4 Bedroom Homes for Lease” “Now Leasing” with logo and phone
number
Branded color scheme:

i. Hex #E3DDD2

ii. Hex #F4B223

iii. Hex #5B6135

iv. Hex #5b7D95

Design Link:
Location Link

2. Single Sided Wood Frame Post & Panel Development Sign

a.
b.
g

Quantity: 1
Location: Grassy area within property lines on Huggins Drive
Size: 5'x12" wood frame with 3mm ACM UV printed panels embedded 2’ into sod
with concrete piers (sits 5’x10” above ground)
Language: “1-4 Bedroom Homes for Lease” “Apply Now” with logo and phone
number
Branded color scheme:

i. Hex #E3DDD?2

ii. Hex #F4B223

iii. Hex #5B6135

iv. Hex #5b7D95

Design Link
Location Link

Permanent Sign:

1. Entry Directional Sign

d.

oo o

Quantity: 1
Location: Within property lines in grassy area on Canvas Ave.
Size: 4'x3’
Branded color scheme:
Branded color scheme:

i. Hex #E3DDD2

ii. Hex#F4B223

iii. Hex #5B6135
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iv. Hex #5b7D95

f.  Design Link
g. Location Link

Link to all Temporary & Permanent sign locations within the community.

.I .
pas |

% MR i isiiissid]

| 1- 4 BEDROOM
|J.§ HOMES FOR
LEASE

CANVAS

sR-Th ON FOUNDERS HILL : Altsimativa Copy Peehs

.!:-1‘" g

Eingle Slded Moce Frare Develcpment Sign Gty: X1

pressure treated WOod paneis on 474" WOod frame WIh 3mm s Ly privied peres.
empecded to sod with corcrete plers

Huggins Post and Panel
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. 1- 4 BEDROOM
Epeera HOMES FOR LEASE

on-ch

Aterncive Copy Panels

Gty X1

§77.8613339.

@ Single Sided noce Frare Devecpment Sign Gty X1

tremed WOod pancis On 4™x4” wood fremie Lth 3mT T uv prirted percs.
emoecced Lo s0d with concreta plers

FM 1093 Post and Panel
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side b
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‘ N?O O I le APPROVED] LANCLOAD SIGHATURE [oare ADCRESS  goq Canuac Ave. b | DATE 10.24.24
Fulshear TX 77441 VG
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AGENDA MEMO
BUSINESS OF THE CITY COUNCIL es8
CITY OF FULSHEAR, TEXAS

AGENDA OF: December 17, 2024 ITEMS: IX.H
DEPARTMENT: Administration PREPARED BY: Kimberly Kopecky
PRESENTER: Zach Goodlander

suBJECT: CONSIDERATION AND POSSIBLE ACTION TO ACCEPT A SPECIAL WARRANTY
DEED FROM CENTURY LAND HOLDINGS OF TEXAS, LLC, CONVEYING AN
APPROXIMATELY 0.11 ACRE TRACT OF LAND

Expenditure Required:

Amount Budgeted:

Funding Account:

Additional Appropriation Required:

EXECUTIVE SUMMARY
On May 21, 2024, City Council approved a development agreement with Century
Communities. The crux of the agreement concerned the property immediately east of Polo
Ranch, or "Fulshear Junction". However, a clause was included in that agreement that
Century dedicate an area of land at the southeast corner of the under-construction Laurel
Farms development along FM 359 North. This area is intended for the purposes of an
entryway sign location for Fulshear, and adjacent landscaping/beautification. This deed will
grant the City ownership of the parcel.

Laurel Farms does not have a development agreement with the City of Fulshear and utilized
recent legislation to petition for their removal from the City's extraterritorial jurisdiction (ETJ).

The City's former entryway sign on FM 359 North was located at the intersection of Rogers
Road, and FM 359, and the City did not own the land. The easement provisions had granted
the owner the ability to require the City to move the sign off the property, which has been
done.

RECOMMENDATION

ATTACHMENTS:
Special Warranty Deed - North Entryway Sign.pdf


https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/3033568/Special_Warranty_Deed_-_North_Entryway_Sign.pdf

NOTICE OF CONFIDENTIALITY RIGHTS: IF YOU ARE A NATURAL PERSON, YOU MAY
REMOVE OR STRIKE ANY OF THE FOLLOWING INFORMATION FROM THIS
INSTRUMENT BEFORE IT IS FILED FOR RECORD IN THE PUBLIC RECORDS: YOUR
SOCIAL SECURITY NUMBER OR YOUR DRIVER’S LICENSE NUMBER.

SPECIAL WARRANTY DEED

STATE OF TEXAS §
§ KNOW ALL MEN BY THESE PRESENTS:
FORT BEND COUNTY §

THAT CENTURY LAND HOLDINGS OF TEXAS LLC (“Grantor™), for Ten Dollars ($10.00)
and other good and valuable consideration, the receipt and sufficiency of which is hereby acknowledged,
has SOLD, GRANTED, and CONVEYED, and by these presents does SELL, GRANT, and CONVEY to
THE CITY OF FULSHEAR, TEXAS (“Grantee”), all that certain tract of real property described
on Exhibit A (the “Property™).

This conveyance, however, is made and accepted subject to any and all validly existing
encumbrances, conditions, and restrictions relating to the Property as now reflected by the real
property records of Fort Bend County (collectively, the “Permitted Encumbrances”).

TO HAVE AND TO HOLD the Property, together with all and singular the rights and
appurtenances thereto in anywise belonging unto Grantee, Grantee’s successors and assigns, forever, and
Grantor does hereby bind itself, its successors and assigns, to WARRANT AND FOREVER DEFEND,
all and singular the title to the Property unto Grantee, Grantee’s successors and assigns, against every person
whomsoever lawfully claiming or to claim the same or any part thereof by, through, or under Grantor, but
not otherwise, subject only to the Permitted Encumbrances.

If current ad valorem taxes on said Property have not been prorated at the time of closing, Grantor
and Grantee shall be responsible for payment of its respective share thereof based on period of ownership.

Grantee’s address is:  City of Fulshear, Texas

6611 W Cross Creek Bend Ln.
Fulshear, Texas 77441

[SIGNATURE PAGES FOLLOW]

Page 1 of 3
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EXECUTED on this day of , 2024,

GRANTOR:

CENTURY LAND HOLDINGS OF TEXAS LLC

By:
Name:
Title:
STATE OF TEXAS 8
8 KNOW ALL MEN BY THESE PRESENTS
COUNTY OF 8
This instrument was acknowledged before me on , 2024,
by, , as of

Century Land Holdings of Texas LLC on behalf of Century Land Holdings of Texas LLC, a limited liability
company.

Notary Public, State of Texas

Page 2 of 3
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ACCEPTED on this day of , 2024,

GRANTEE:

CITY OF FULSHEAR, TEXAS

Donald McCoy, Mayor

STATE OF TEXAS 8
8 KNOW ALL MEN BY THESE PRESENTS
FORT BEND COUNTY 8
This instrument was acknowledged before me on , 2024, by

Donald McCoy, as Mayor of the City of Fulshear, Texas.

Notary Public, State of Texas

Page 3 of 3

631



EXHIBIT A

0.11 Acre Nathan Brookshire League, Abstract 14

STATE OF TEXAS §

COUNTY OF FORTBEND §

A METES & BOUNDS description of a 0.11 acre tract in the Nathan Brookshire League, Abstract
14, Fort Bend County, Texas, being out of and a part of Restricted Reserve “B” of Laurel Farms
Sec 1, according to map or plat thereof recorded under County Clerk’s File Number 20240052,
Plat Records, Fort Bend County, Texas, with all bearings based upon the Texas Coordinate
System of 1983, South Central Zone, based upon GPS observations.

Beginning at a 5/8 inch iron rod with cap marked “Jones | Carter” found in the westerly right-of-
way line of F. M. Highway 359 (100-feet wide) for the southeast corner of Restricted Reserve “B”
in said Laurel Farms Sec 1, for the southeast corner and Place of Beginning of the herein
described tract, same being the northeast corner of the adjoining Lot 10B of Pecan Hill Subdivision
(unrecorded), being the northeast corner of an adjoining called 3.0000 acre tract recorded in
Volume 1974. Page 2027, Official Records, Fort Bend County, Texas;

Thence South 87 degrees 44 minutes 45 seconds West, along the south line of the herein
described tract, same being the south line of said Restricted Reserve “B” in said Laure! Farms
Sec 1, and the north line of said adjoining Lot 10B of Pecan Hill Subdivision and said called 3.0000
acre tract, 125.59 feet {o the southwest corner of the herein described tract, from which a 5/8 inch
iron rod with cap marked “Jones | Carter” found for an angle point in the south line of said Laurel
Farms Sec 1, bears South 87 degrees 44 minutes 45 seconds West, 1,454.41 feet;

Thence North 45 degrees 48 minutes 34 seconds East, crossing said Resiricted Reserve “B” in
said Laurel Farms Sec 1, 114.05 feet to the norih comer of the herein described tract, being a
point in the east line of said Restricted Reserve “B” in said Laurel Farms Sec 1, same being the
west right-of-way line of said F. M. Highway 359, from which a 5/8 inch iron rod with cap marked
*Jones | Carter” found in the east line of said Laurel Farms Sec 1, bears North 30 minutes 23
minutes 04 seconds West, 506.41 feet;

Thence South 30 degrees 23 minutes 04 seconds East along the east line of the herein described
tract, same being the east line of said Restricted Reserve “B” in said Laurel Farms Sec 1, and the
west right-of-way line of said F. M. Highway 359, 86.43 feet to the Place of Beginning and
containing 0.11 acre of land, more or less.

Page 1 0of 2
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0.11 Acre

Nathan Brookshire League, Absiract 14

July 26, 2024
Job Number 17678-0018-02

Quiddity Engineering, LLC

2322 West Grand Parkway North, Suite 150
Katy, TX 77449

(281) 913-4000

Texas Board of Professional Land
Surveying Registration No. 10046100

C O

Acting By/Through Chrig D>Xalkomey
Registered Professional Land Surveyor
No. 5869

CDKalkomey@quiddity.com
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K: \17678\17678—0001—00 Laurel Farms— Topographic Survey\1 Surveying Phase\CAD Files\Working Dwg\LAUREL FARMS ALL\CENTURY MONUMENT SITE E

LINE | BEARING DISTANCE
L S 87'4445" W 125.59"
L2 N 454834" £ 114.05°
L3 S 302304 £ 86.43°

CENTURY LAND HOLDINGS OF TEXAS, LLC

RESIDUE CALLED 18393 AC.
C.CF. NO, 2021210328
OF.RFECT

GENERAL NOTES:

1.

Bearings are based upon the Texas
Coordinate System of 1983, Scuth Central
Zone, based upon GPS cobservations.

For reference and further description, see
metes ond bounds description, job number
17678—0018—-02, prepared by Quiddity Eng.
on same date.
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