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Receiving and Unpacking
Carefully unpack all components and compare to the packing list. Notify HydroLynx 
Systems immediately concerning any discrepancy. Inspect equipment to detect any 
damage that may have occurred during shipment. In the event of damage, any claim for 
loss must be filed immediately with the carrier by the consignee. If the equipment was 
shipped via Parcel Post or UPS, contact HydroLynx Systems for instructions.

Returns
If equipment is to be returned to the factory for any reason, call HydroLynx between 
8:00 a.m. and 4:00 p.m. Pacific Time to request a Return Authorization Number (RA#). 
Include with the returned equipment a description of the problem and the name, address, 
and daytime phone number of the sender. Carefully pack the equipment to prevent 
damage during the return shipment. Call HydroLynx for packing instructions in the case of 
delicate or sensitive items. If packing facilities are not available, take the equipment to the 
nearest Post Office, UPS, or other freight service and obtain assistance with packaging. 
Please write the RA# on the outside of the box.

Warranty
HydroLynx Systems warrants that its products are free from defects in material and 
workmanship under normal use and service for a period of one year from the date of 
shipment from the factory. HydroLynx Systems' obligations under this warranty are limited 
to, at HydroLynx's option: (I) replacing; or (ii) repairing; any product determined to be 
defective. In no case shall HydroLynx Systems' liability exceed product's original purchase 
price. This warranty does not apply to any equipment that has been repaired or altered, 
except by HydroLynx Systems, or that has been subjected to misuse, negligence, or 
accident. It is expressly agreed that this warranty will be in lieu of all warranties of fitness 
and in lieu of the warranty of merchantability.

Address
HydroLynx Systems, Inc.
950 Riverside Pkwy., Suite 10
West Sacramento, CA 95605
Phone: (916) 374-1800
Fax: (916) 374-1877
E-mail: hydro@hydrolynx.com

Copyright 8 2006 by HydroLynx Systems, Inc.
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Equipment Configuration and Parts Identification
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1.0 INTRODUCTION

1.1 General Description

The Model 5090 Packaged Pressure Transducer Liquid Level Station includes a Model 
5096-90 Data Transmitter, a 5050LL-PTD Pressure Transducer and a weatherproof 
standpipe assembly. The standpipe assembly eliminates the need for a gauge house and 
an antenna tower. The Model 5054TS Rain Gauge Top Section may be added to the 
package to monitor rainfall.

1.2 Equipment Included

1> Standpipe 
2> Standpipe cap (or optional 5054TS)
3> Antenna mast
4> Antenna
5> Antenna cable
6> Data transmitter
7> Pressure transducer
8> Lifting rope
9> Access door (optional)

1.3 Specifications

Height of mast: 13'2" above ground level
Material: Aluminum

2.0 INSTALLATION

There are two basic types of pressure transducer installations in ALERT applications: the 
first type has the sensor attached to a structure (bridge, pier, etc.), while in the second 
type the sensor is installed down an embankment without structural support. Other 
installations include: ground water wells, stilling wells, weirs, or in pressure lines replacing 
mercury manometers.

2.1 Site Selection

2.1.1 Data Collection

Site location is based foremost on hydrological gauge characteristics. Ideally the sensor 
location will include a uniform flow established across the entire width of the stream and a 
channel that is not subject to change due to excessive scouring or silting. A permanent 
installation with these characteristics will insure a stable hydrological record.
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2.1.2 Radio Path

Data collection constraints often require the site to be located at an elevation which is 
lower than the surrounding terrain. This is not desirable in terms of radio path, however, 
because the sensor is external to the standpipe, cable runs of up to 1000 feet are possible 
allowing for a wide range of possible standpipe locations. A radio path survey is 
recommended before installation.

2.1.3 Other Considerations

Easy access to the site for installation and especially maintenance will help insure a stable 
hydrological record. The sensor and conduit run must be protected from debris, boat 
anchors, fishing lines, and excessive current drag. There are no vandal-proof enclosures, 
however, some sites may be less prone to this type of damage than other high profile sites.

HydroLynx recommends a site visit during the dry season, to dimension and draw a plot 
plan. Use the plot plan to determine the measurement range and cable length of the 
pressure transducer and to plan for the construction materials that will be required during 
installation. See drawings AC102497, AC102504, and AC104747 for typical 5090 
installations.

2.2 Assembly

The pressure transducer is shipped assembled. The PT cable must be disconnected from 
the desiccant box during installation. Refer to wiring diagram AC107407.

2.2.1 Standpipe

Refer to Basic Gauge manual for standpipe installation.

NOTE: Complete all civil works such as trenching, structural re-enforcement, or tree 
removal, before the standpipe is installed to avoid a situation requiring moving the 
standpipe.

2.2.2 Pressure Transducer

Each installation is unique which makes it difficult to provide step-by-step procedures 
covering every installation. Presented here are basic steps common to most installations. 
Refer to the typical installation diagrams.

! Install conduit from monitoring location to base of standpipe.
! Install standpipe.
! Drill 1 inch hole in standpipe to mount LB Box.
! Install conduit up standpipe to LB Box.
! Install LB Box.
! Route sensor cable through conduit and into standpipe.
! Connect sensor cable to desiccant box. Refer to drawing AC107407.
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! Connect signal cable connector to the ANALOG port on the data transmitter.
! Test the gauge. Refer to the Basic Gauge Manual section 4.0.
! Place the data transmitter into the standpipe.
! Mount desiccant box to the bracket provided in standpipe.
! Attach cap (or optional 5054TS) to standpipe.

2.2.3 Installation Notes

The "gabion" or "anchor block" is used in installations where the pressure transducer is 
located away from the bank and usually involves a flat cable run. The sensor cannot be 
lowered into place so the cable is installed from the bottom up; typically, one inch conduit 
is used. This type of installation is not convenient for sensor replacement.

The PVC pipe is mounted to an existing structure or buried in the bank. The sensor slides
down from an LB box until it rest on the placement screw; typically, 2" PVC pipe is used up 
to the LB box and half inch conduit from LB box to the standpipe. The LB box is mounted 
above the high water line for convenient sensor replacement.

For installations that involve long cable runs, the desiccant box may be installed outside 
the standpipe at a location above the high water line. This is meant to reduce the length, 
along with the cost, of the expensive vented pressure transducer cable.

3.0 THEORY OF OPERATION

The pressure transducer produces a 0-5 Vdc analog signal proportional to the liquid level 
above the sensor. The data transmitter converts the analog signal into ALERT data. This 
data is transmitted via RF link to the central site. Refer to Pressure Transducer and Data 
Transmitter manuals for operation.

4.0 TEST AND MAINTENANCE

4.1 Testing

Refer to Basic Gauge manual for standard tests.
Refer to Pressure Transducer manual for calibration.
Refer to Data Transmitter manual for sensor report setup.

4.2 Datum Point

The pressure transducer will measure the water level above the orifice, this is the Zero 
Datum Point (ZDP) for the sensor. The sensor ZDP must be referenced to an elevation for 
meaningful data reporting; this is done at the central site computer.
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4.3 Maintenance

HydroLynx recommends annual maintenance for all gauges. In areas with heavy silting 
and other site specific considerations, maintenance may be required more often. Check 
the sensor installation for damage and debris when the level is at it's lowest.

The desiccant tube attached to the PT cable vent tube should be replaced when the 
desiccant color has changed from blue to pink. The desiccant bag should also be changed. 
Fresh desiccant is very important in preventing moisture from condensing in the sensor 
vent tube. Any moisture that collects in the pressure transducer vent tube will cause a 
failure.

5.0 FORMS AND DRAWINGS

AC102305 Assembly - 5090 Packaged Pressure Transducer Liquid Level Station
AC104747 5090 Bridge Installation
AC102497 5090 River Bank Installation with Gabion Anchor
AC102504 5090 River Bank Installation with Anchor Block
AC107807 5050LL-PTD Enclosure Installation
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5$!=@+,6"!*%,̂À&'''''''''''''''''''''''�,6=),85,E@+$,$P*$!)@+,#"))$#*"!T,

x,6=),U;x,E@+$,#"))$#*"!,"),?"@!7

y�l�Z�Kz{|}~��K�mo�K���K��lK�m��K
1)#+"%<!$&'''''''''''''''''''''''''''''''\18DaG2,]=?$!_+@%%
5=:$&''''''''''''''''''''''''''''''''''''''''>b'b,=)',P,>/'b,=)',P,0'b,=)'
�$=_X*&''''''''''''''''''''''''''''''''''''>0,+?%,d=*X,?@**$!F
5X=66=)_,d$=_X*&''''''''''''''''''''''>A,+?%,̂?@**$!F,%X=66$7,%$6@!@*$+F̀
5$)%"!,=)6<*%&'''''''''''''''''''''''''1)#+"%<!$,d=*X,�,#@?+$,%*!@=),!$+=$]%
3"))$#*=")%&
b./-0\&''''''''''''''''''''''''''''''5#!$d,*$!E=)@+,=)*$!#"))$#*, 3;,]"!,

A,V6RU"d),3"<)*$!,()6<*%T,�,D)@+"_,
()6<*%T,A,9=_X,56$$7,3"<)*$!,̂d=)7̀,
()6<*%T,-,U=_=*@+,()6<*%T,A,U=_=*@+,
I<*6<*%T,>,5U(a>A,#"))$#*"!,")?"@!7

b./-0\aA&'''''''''''''''''''''''''''5@E$,@%,b./-0\,d=*X,A,D)*$))@,
3"))$#*"!%

b./-0\�&''''''''''''''''''''''''''''5#!$d,*$!E=)@+,=)*$!#"))$#*, 3;,]"!,
G,V6RU"d),3"<)*$!,()6<*%T,>G,D)@+"_,
()6<*%T,G,9=_X,56$$7,3"<)*$!,̂d=)7̀,
()6<*%T,>A,U=_=*@+,()6<*%T,0,U=_=*@+,
I<*6<*%T,>,5U(a>A,#"))$#*"!,")?"@!7

b./-0\a3 &''''''''''''''''''''''''�$F$7,85,E@+$,#"))$#*"!%,]"!,A,V6RU"d),
3"<)*$!,()6<*%T,�,D)@+"_,()6<*%T,A,�=)7,
()6<*%T,-,U=_=*@+,()6<*%T,>,5U(a>A,85,
#"))$#*"!,

;@**$!F&''''''''''''''''''''''''''''''''''''>A,c7#T,>-,DE6aX"<!,!$#X@!_$@?+$,_$+,#$++
1P*$!)@+,>A,c7#,#"))$#*"!&''''/,6=),85,E@+$,#"))$#*"!,]"!,%"+@!,6@)$+,

"!,"6*=")@+,D3,#X@!_$!
D)*$))@&''''''''''''''''''''''''''''''''''\a*F6$,]$E@+$,+=_X*)=)_,@!!$%*"!
5$!=@+,6"!*%,̂À&'''''''''''''''''''''''x,6=),U;x,E@+$,#"))$#*"!,"),?"@!7,

�������

HQH'''''''''''''''''''''''''H@7=",C=)4,̂56$#=]F,]!$�<$)#F̀
b.�/Q;2'''''''''''''''''b./-0,Q""+?"P,5"]*d@!$
b./-0aI >,'''''''''''''�, =),85,8@+$,H5A/A,3"))$#*"!
b./-0aI A,'''''''''''''>., =),85,B$E@+$,U=_=*@+,5*@*<%,3"))$#*"!
b./-0aI /,'''''''''''''/, =),85,8@+$,5U(a>A,3"))$#*"!
b./-0aI G,'''''''''''''0,5$!=@+, "!*,1P6@)%=")
b./-0aI b,'''''''''''''C$@%$7,C=)$,8"7$E
b./-0aI 0,'''''''''''''()*$!)@+, "d$!,5<66+F
b./-0aI �,'''''''''''''WI15,H@7="
b./-0aI -,'''''''''''''5#@7@CF)P,H@7="
b./-0aI x,'''''''''''''8=#!"d@S$,()*$!]@#$
b./-0aI >.,'''''''''''WI15,D)*$))@
b./-0aI >>,'''''''''''()7<%*!=@+,U=@+a<6,8"7$E
b./-0aI >A,'''''''''''U=_=*@+,()6<*,1P6@)%=")
b./-0aI >/,'''''''''''D)@+"_RU=_=*@+,I<*6<*
b./-0aI >G,'''''''''''\$*d"!4,3"))$#*"!

����������	�
��

������ ����������������� ����
����������
������������

����

���������
������� ¡����	���������¢��£�
��	����
������¤������������ ¥���������������� �¡¡¡�¦�����������
� ��§���̈



����������	�
��

������

�������������
�� �!"�#

$�%�#!&���'(#) ")*%

+,-./01234056.731-8.9:;<=>?.@ABA.>-C-AB-2.DE.A5.D5B-88DF-5B.
2-C-AB-2.B,AB.C-2G32HE.B,-.EAH-.238-.AE.A5.I4J>+.2-C-AB-2.K,D8-.
A11D5F.B,-.LBD8DB0.3G.B,-.9:;<=M.I5.I4J>+.2-C-AB-2.DE.LE-1.B3.
2-8A0.1ABA.G23H.A.2-H3B-.EDB-.B3.B,-.N-5B2A8.EDB-.K,-2-.A.1D2-NB.
8D5-O3GOEDF,B.2A1D3.CAB,.13-E.53B.-6DEBM.+,-.9:;<=>?.A11E.
HL8BDC8-.N3HHL5DNABD35.CAB,KA0E.A51.E-5E32.D5CLBEM

IE.A5.D5B-88DF-5B.2-C-AB-2P.B,-.9:;<=>?.1-ND1-E.B3.2-C-AB.1ABA.
2-C32BE.QAE-1.35.B,2--.N2DB-2DAR.ST.B,-.2-C32B.DE.A.UA8D1.H-EEAF-P.
VT.B,-.W@.5LHQ-2.DE.D5.B,-.C23F2AHHAQ8-.>-C-AB.>A5F-.8DEBP.A51.
;T.B,-.EAH-.2-C32B.DE.XY+.D5.B,-.+A8Z.[ANZ.[LGG-2M.+,-.
\NA1A4056.+338Q36.E3GBKA2-.CANZAF-.DE.LE-1.B3.N35GDFL2-.A88.3G.
B,-.9:;<=.C23F2AHHAQ8-.CA2AH-B-2E].B,DE.A883KE.B,-.LE-2.B3.
2-N35GDFL2-.B,-.>-C-AB.>A5F-.8DEB.D5.B,-.GD-81M.I.E-5E32.W@.3GGE-B.
UA8L-.NA5.A8E3.Q-.A11-1.B3.A.E-5E32.2-C32B.Q-G32-.DB.DE.2-C-AB-1M

+,-.HL8BDC8-.N3HHL5DNABD35.CAB,KA0.G-ABL2-.A883KE.1ABA.
2-C-ABD5F.KDB,.1DGG-2-5B.B0C-E.3G.B-8-H-B20.-̂LDCH-5BP.-AN,.
-HC830D5F.DBE.3K5.N3HHL5DNABD35.C23B3N38M._3HHL5DNABD35.
N35GDFL2ABD35E.D5N8L1-.B,-.EBA51A21.I4J>+.2-C-AB-2.B0C-ER.
ED5F8-.G2-̂L-5N0.EB32-.A51.G32KA21P.A51.1LA8.G2-̂L-5ND-E.G32.
EDHL8BA5-3LE.2-N-DU-.A51.B2A5EHDB.NACAQD8DB0M.J6AHC8-E.3G.
A11DBD35A8.N35GDFL2ABD35E.D5N8L1-.YJ\.B2A5EHDBB-2EP.BK3OKA0.
\_I@I.2A1D3EP.B-8-C,35-.H31-HE.A51.HDN23KAU-.2-8A0EM

Y5OEDB-.1ABA.N388-NBD35.NACAQD8DB0.DE.ANN3HC8DE,-1.KDB,.E-5E32.
D5CLB.CANZAF-E.B,AB.NA5.A11.LC.B3.S̀.A5A83F.D5CLBEP.G3L2.83K.
EC--1.N3L5B-2E.a2AD5.E-5E32.D5CLBETP.G3L2.,DF,.EC--1.N3L5B-2E.
aI_.32.@_.KD51.D5CLBETP.BK-8U-.1DFDBA8.EBABLE.D5CLBEP.ED6.1DFDBA8.
3LBCLBE.A51.A5.\@WOSV.C32BM

b �()c)(!")*%'
$�%�#!&
defgefhgijklm
hhnonhipqrmssssssssssssssssssssssssssssssthuvffw
hhnonhjxfyhnz{mssssssssssssssssssssss|}huvffw
~fvp��rh�ellkpfmsssssssssssssssssssss�th�{�gw
olvpw�xfh�ellkpfh�lvxpm
hhnonhipqrmssssssssssssssssssssssssssssss|h{�gw
hhnonhjxfyhnz{mssssssssssssssssssssss�h{�gw
nkgkvfklhgli�kwwilmsssssssssssssss~kkht}���hwgk�x�x�vfxipw
nv�xihwgk�x�x�vfxipwmsssssssssssssss~kkhnonhwgk�x�x�vfxipw
zijklh{�ghwgk�x�x�vfxipwmsssss~kkhnz{hwgk�x�x�vfxipw

�*��&��������
�p�qiwelkmsssssssssssssssssssssssssssssss{qe�xpe�h�vpxwfkl
~x�kmssssssssssssssssssssssssssssssssssssssss�hxpsh�xv�kfklh�h|�hxpshyx�y
ukx�yfmssssssssssssssssssssssssssssssssssss|thq�whjxfyh�vffklr
~yxggxp�hjkx�yfmssssssssssssssssssssss�|hq�wh��vffklrhwyxggk�hwkgvlvfkqr�
~kpwilhxpgefwmsssssssssssssssssssssssss�krk�h�~h�ippk�filw
�vffklrmssssssssssssssssssssssssssssssssssss�|h����h��h{�g�yielhlk�yvl�kv�qkh�kqh�kqq
��fklpvqh�|h���h�ippk�filmssss�hgxph�~h�vqkh�ippk�filh
{pfkppvmssssssssssssssssssssssssssssssssss���h�k�vqkh�eq�ykv�h�ippk�fil
~klxvqhgilfmsssssssssssssssssssssssssssssss�hgxph�~h�vqkh�ippk�fil

�*��&'�����������!%�����������
�p�qiwelkmsssssssssssssssssssssssssssssss���{���h�x�kl�qvww
~x�kmsssssssssssssssssssssssssssssssssssssssststhxpsh�h��sthxpsh�h�sthxps
ukx�yfmssssssssssssssssssssssssssssssssssss|thq�whjxfyh�vffklr
~yxggxp�hjkx�yfmssssssssssssssssssssss�|hq�wh��vffklrhwyxggk�hwkgvlvfkqr�
~kpwilh�pgefwmsssssssssssssssssssssssss�p�qiwelkhjxfyh�v�qkhwflvxphlkqxk�whvp�

w�lkjhfkl�xpvqhxpfkl�ippk�fhz��
ilh�krk�h�~h�ippk�filw

�vffklrmssssssssssssssssssssssssssssssssssss�|h����h��h{�g�yielhlk�yvl�kv�qkh�kqh�kqq
��fklpvqh�|h���h�ippk�filmssssojih�hgxph�~h�vqkh�ippk�filwh
{pfkppvmssssssssssssssssssssssssssssssssss��frgkh�k�vqkhqx�yfpxp�hvllkwfil
~klxvqhgilfwmsssssssssssssssssssssssssssssojihip�ivl�h�� h�vqkh�ippk�filw

�*��&���������¡
�p�qiwelkmsssssssssssssssssssssssssssssss{qe�xpe�h�¢hnv��h�iepfhjxfyhyvp�qkw
~x�kmssssssssssssssssssssssssssssssssssssssss� hxpsh�h�s�thxpsh�h��hxps
ukx�yfmssssssssssssssssssssssssssssssssssss|�hq�whjxfyh�vffklr
~yxggxp�hjkx�yfmssssssssssssssssssssss��hq�wh��vffklrhwyxggk�hwkgvlvfkqr�
�vffklrmssssssssssssssssssssssssssssssssssss�|h����h��h{�g�yielhlk�yvl�kv�qkh�kqh�kqq
��fklpvqh�|h���h�ippk�filmssssojih�hgxph�~h�vqkh�ippk�filwh
{pfkppvmssssssssssssssssssssssssssssssssss��frgkh�k�vqkhqx�yfpxp�hvllkwfil
~klxvqhgilfwmsssssssssssssssssssssssssssssojihip�ivl�h�� h�vqkh�ippk�filw

�#��#)%£�¤%c*#¥!")*%

t}���nzsssssssssssssssssnkgkvfklhxphniep�h�vpxwfklhjxfyh�h{pfkppvh
�ippk�fil

t}���nz�|ssssssssssssss~v�khvwht}���nzhjxfyh|h{pfkppvh�ippk�filw
t}���nz�t�ssssssssssss~v�khvwht}���nzhjxfyh�hzlk�xgxfvfxiph�pgef�

�h~����|h�pgefh
t}���nz� }ssssssssssss~v�khvwht}���nzhjxfyh�hzlk�xgxfvfxiph�pgef�

�h¢g¦�ijph�iepfklh�pgef�h|h{pvqi�h�pgefw�
�h~����|h�pgef

t}���nz���ssssssssssss~v�khvwht}���nzhjxfyh�hzlk�xgxfvfxiph�pgef�
�h¢g¦�ijph�iepfklh�pgef�h�h{pvqi�h�pgefw�
|huxp�h�pgefw�h�h~����|h�pgef

t}���nz��sssssssssssssnkgkvfklhxph���{h��h�p�qiwelkhjxfyh�h{pfkppvh
�ippk�fil

t}���nz��|sssssssssss~v�khvwht}���nz��hjxfyh|h{pfkppvh�ippk�filw
t}���nz��sssssssssssss~v�khvwht}���nz��hjxfyh|h¢g¦�ijph�iepfklh

�pgefw�h�h{pvqi�h�pgefw�h|huxp�h�pgefw�h�h�x�xfvqh
�pgefw�h|h�x�xfvqhdefgefw�h�h~����|h�pgefh

t}���nz��§sssssssssss~v�khvwht}���nz��hjxfyh�h¢g¦�ijph�iepfklh
�pgefw�h��h{pvqi�h�pgefw�h�huxp�h�pgefw�
�|h�x�xfvqh�pgefw�h�h�x�xfvqhdefgefw�h�h~����|h�pgefh

t}���nz����zsssssss~v�khvwht}���nz��hjxfyh�~h�ippk�filhzv��v�k
t}���nz��sssssssssssssnkgkvfklhxphnv��h�iepfh�p�qiwelkhjxfyh�h{pfkppvh

�ippk�fil
t}���nz��|sssssssssss~v�khvwht}���nz��hjxfyh|h{pfkppvh�ippk�filw

b �()c̈�#�(�)©��!%��"#!%'¥)"�#!�)*�c#�ª«�%()�'¬

� ")*%'

nonsssssssssssssssssssssssssnv�xih­xp�h�~gk�x�rh�lk®ekp�r�
nz{�ossssssssssssssssssssszijklh{�gqx�xkl�h|}huvffwh̄ ht}°h�efr
t}��o��ssssssssssssssssst}���hoiiq�i�h~i�fjvlk
t}����dz�hsssssssssssss�hzxph�~h�vqkhn~|�|h�ippk�fil
t}����dz|hsssssssssssss�}hzxph�~h±k�vqkh�x�xfvqh~fvfewh�ippk�fil
t}����dz�hsssssssssssss�hzxph�~h�vqkh~����|h�ippk�fil
t}����dz�hsssssssssssss�h~klxvqhzilfh��gvpwxip
t}����dzthsssssssssssss­kvwk�h­xpkh�i�k�
t}����dz�hsssssssssssss�pfklpvqhzijklh~eggqr
t}����dz�hsssssssssssss²d�~hnv�xi
t}����dz�hsssssssssssss~�v�v­rp�hnv�xi
t}����dz hsssssssssssss�x�lijv³kh�pfkl�v�k
t}����dz�}hsssssssssss²d�~h{pfkppv
t}����dz��hsssssssssss�p�ewflxvqh�xvq�egh�i�k�
t}����dz�|hsssssssssss�x�xfvqh�pgefh��gvpwxip
t}����dz��hsssssssssss{pvqi�¦�x�xfvqhdefgef

����������	�
��

������ �́µ¶�·̧¹º»¼½º̧¾¿¿ �́µ�
�����ÀÁÂÃÄ
����Å���Æ���

��Ã�

·Ç¿�ÈÃÉ��
Ã���ÊÅ�ËÌÅ���	ÂÃ���̧¿��Í��Î�
��	Å��Å
������ÏÆ�·Ç¹¿Çº̧Ç¿̧ ÐÅ�¶�·̧¹º»¼½º̧¾¼¼ �ÌÌÌ�Ñ����µ������
� ÊÅÒ��̧»



����������	�
��

������

��������������
�� �!"�#��� $%�#

&�'�#()���* #!+,!$'

-./01234562780953/:0;<=>?@AB0@/C/DE/4AB/C53/40F45ED3/G0H70
D7I/::DJ/7I03/C53/40I.HI0C5KLD7/G0I./0/MM/CIDE/7/GG05M0I./0
GIH73H430N6O@-0@/C/DE/4AB/C53/40PDI.0I./0QID:DI205M0I./0;<=>?R0
-./0N:/4I0@/C/DE/4AB/C53/404/C/DE/G0N6O@-03HIH0I4H7GKDGGD57G0
M45K0I./04/K5I/0GDI/0H730F45ED3/G0H70@ST=T05QIFQI0I50I./0C/7I4H:0
GDI/0C5KFQI/4R0-./0;<=>?0B/C53/40M/HIQ4/G0KQ:IDF:/0
C5KKQ7DCHID570FHI.PH2G0H730I./0HLD:DI20I50F45C/GG0H7304/UM54KHI0
3HIHR0-.DG0/7HL:/G03HIH0G.H4D7J0HC45GG0EH4D5QG03HIH0C5::/CID570
G2GI/KGR

NG0H70D7I/::DJ/7I03/C53/4V0I./0;<=>?B0EH:D3HI/G0I./03HIHV0D70I./0
M54KHIG0I.HI0H4/0/7HL:/3V0L/M54/0F45C/GGD7J0I./03HIH0M5405QIFQIR0
-./G/0M54KHIG0D7C:Q3/0GIH73H430N6O@-V0O7.H7C/30WX6YZSV0
NS[WW0I/8IV0SCH3H62780H730953LQGR0NG0FH4I05M0I./0F45C/GGD7JV0
I./0;<=>?B0.HG0H0F45J4HKKHL:/0:DGI05M0WB07QKL/4G0I50C5KFH4/0
4/C/DE/304/F54IG0WB07QKL/4G0H7303/CD3/0P./I./40I505QIFQI0I./0
3HIHR

-./0@/C/DE/40H730B/C53/40H4/0.5QG/30D70G/FH4HI/0/7C:5GQ4/G0
P.DC.0H::5PG0I./0@/C/DE/40I50L/0:5CHI/307/H40I./0H7I/77H0I5P/40
H730I./0B/C53/40I50L/0F:HC/30HI0I./0C/7I4H:0GDI/0:5CHID57R0
65CHID7J0I./0@/C/DE/40HI0I./0N7I/77H0I5P/404/3QC/G0I./0:/7JI.05M0
I./0@X0I4H7GKDGGD570:D7/0H730I./0HGG5CDHI/30@X0GDJ7H:0:5GGV0H730
/:DKD7HI/G0I./0F5I/7IDH:03HKHJ/03Q/0I50:DJ.I7D7J0/7I/4D7J0I./0
C/7I4H:0GDI/0570I./0@X0I4H7GKDGGD570:D7/R

12345627804/C5KK/73G0I./0QG/05M0H0.DJ.0JHD705K7D0H7I/77H0HI0
I./0C/7I4H:0GDI/04/C/DE/0I5P/40I50D7C4/HG/04H3D50FHI.0MH3/0KH4JD7GR0
N7I/77H0H730@X0I4H7GKDGGD570:D7/0CHL:/G0H4/0543/4/30G/FH4HI/:20
\4/M/40I50I./0N7I/77H0H730N7I/77H0[HL:/0S/CID57G]R

+̂� !_! (,!$'*

�$%�)�������
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�y�g�g}i�̀ mi�̀ mmi�qdd̀p��ig}i�_�ighi�ol
�y���yf��i{rmqpi�qk̀m�i�̀ bnmqdrp�i�rnkdakbi�pql�̀d

�,&#'$+

�y��uffffffffffffffffffffff�ll̀ttiurrpijrpi{dqkosas̀
�y�y��ffffffffffffffffffff�kd̀kkqi�abcdkakbi�prd̀ldark
�y��{�fffffffffffffffffff{dqkosas̀i�prnkoi�ad
{��g�yffffffffffffffffffuap̀ldarkqmi�kd̀kkq�igyio�
�yx����fffffffffffffffff�y�}�i�rrmzr�i{rjd|qp̀
�y�}����hffffffffffffffgyi�aki�{i�̀vqm̀iuabadqmi{dqdnti�rkk̀ldrp
�y�}�����ffffffffffffff�i{̀paqmi�rpdi��sqktark
�y�}�����ffffffffffffff�̀qt̀oi�ak̀i�ròv
�y�}�����ffffffffffffff�kd̀pkqmi�r|̀ pi{nssm�
�y�}����xffffffffffffff���{i�qoari
�y�}����}ffffffffffffff{lqoq��k�i�qoar
�y�}�����ffffffffffffff�alpr|q�̀i�kd̀pjql̀
�y�}����gyffffffffffff���{i�kd̀kkq
�y�}����ggffffffffffff�kontdpaqmiuaqm�nsi�ròv
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Z%"�,[��&'�)+y,&��)#�'"�",�"�'�#,-�['"��")�,"+�

�%&,-)+
zp{oe|�hcccccccccccccccc�}}]ssfh��kfg�kftaim�ûu]
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����U������������������������������
�
�
�
E.00'6)�)&'�M*))'23�M'/.2'�6.00'6)+05�)&'�-.,*2�4*0',�.2�BE�6&*25'2H�%&'-'�('1+6'-�*2'�
/.2�M*))'23�6&*25+05�.0,3�*0(�6*0�0.)�4.9'2�)&'�70+)�(72+05�*�2*(+.�)2*0-;+--+.0H��
�
['0-.2-�6.00'6)'(�).�)&'�Y[�M7,L&'*(�6.00'6).2-�&*1'�*�70+V7'�6.;M+0*)+.0�./�4+0-�
*0(�L'3�4.-+)+.08�6&'6L�)&*)�)&'�;*)+05�6.00'6).2-�;*)6&�4+0-�*0(�2.)*)+.0H��



�����������	
���
��
������� ����
����������������
��

�

�
���� !��� "�#�����

�
$%&'()'�*(&&%*+%,�+(�+-%�$*)%.�/%)01&23�*(&&%*+()'�'-(43,�-25%�+1&&%,�%&,'6�+-1'�.133�
-%37�25(1,�8)29%,�2&,�:)(;%&�*(&&%*+1(&'<�
�

 �����������=�>�����#�
�
?(33(.�+-%�7)(*%,4)%'�(4+31&%,�1&�+-%�@21&+%&2&*%A�/%'+1&B�C�/)(4:3%'-((+1&B�'%*+1(&�+(�
1&'4)%�+-2+�+-%�4&1+�1'�84&*+1(&1&B�*())%*+396�+-1'�1&*34,%'�81331&B�(4+�2�@21&+%&2&*%�D%7()+�
8()0<�E(+%F�+-%�?<G<G<�)%H41)%'�+-2+�+-%�)2,1(�+)2&'01++%)�72)20%+%)'�:%�+%'+%,�2+�+-%�+10%�
(8�1&'+2332+1(&<�
�

 �����I�����J�=#������������
��
�
?1&23�B24B%�1&'+2332+1(&�1&*34,%'�732*1&B�233�%H4170%&+�1&+(�1+K'�(7%)2+1(&23�7('1+1(&�
L2''%0:3%,�2&,�'%*4)%,MA�2�51'423�'1+%�1&'7%*+1(&A�2&,�2�H41*;�)%51%.�(8�+-%�@21&+%&2&*%�
D%7()+�8()0�8()�*(073%+%&%''<��
� �



����������	�
��

������� ���������������������������

�

�
��������  �!�"#!!�

�� 	$%& '()���
�
��!� *���������
���+����� ���
��!�!� �����,'"�����	�-�.����$+�������
� ���
/010101� 23456789:�;<=74>�?@2;A� /B�
/01010C� D33E8F678G9�H5G:56>�?I<9J/BK04J4A� /B�
/01010/� LG9M8:N5678G9�O8E4=�?M8E496>40FM:A� /B�

��!�"� ���
����	��P+� �Q�

�
��"� �$	� �Q�
��"�!� %����&���
-���R�	���� �Q�
��"�"� %����&���
-���R�(����S�� T��

�
���� (�U� T��
����!� V������� T��
����"� ��

������
�� T!�
������ ��

����W���'������ T!�

�
��T� �($*('V� T��



�����������	
���
��
������� ����
����������������
��

�

�
���� !��� "�#���!�

����$����������
��%��
��
�
&'(�)*(+,-.)/�)0�-'(�12345678�9:;�.<�=)/-+)>>(?�@A�-'+((�<)0-B,+(�*,=C,D(<E�-'(�
)*(+,-./D�<A<-(F�GHIJKL�-'(�,**>.=,-.)/�*+)D+,F�GMNOPQRSTUPUK�,/?�-'(�=)/0.DV+,-.)/�0.>(�
GWXYUOZ[U\=0DK�B'.='�.<�*+)D+,FF(?�B.-'�-'(�]=,?,̂A/_�&))>̀)_�<)0-B,+(\�
�
7/�)*(+,-)+<�=)/<)>(�.<�=)//(=-(?�-)�-'(�12345678�9:;�-)�F)/.-)+�*+)D+,F�)*(+,-.)/<\�
&'.<�F,/V,>�B.>>�,<<VF(�-',-�-'(�)*(+,-)+<�=)/<)>(�.<�+V//./D�a./?)B<�bA*(+&(+F./,>\�
�

�����������cd ��	���
e�f����g%�����
���
�
&'(�-'+((�<)0-B,+(�*,=C,D(<�=)/-+)>�?.00(+(/-�,<*(=-<�)0�-'(�12345678�9:;�)*(+,-.)/<\�
�

��������g%������#��������hijkl�
�
&'(�12345678�9:;�.<�,�HIJ�=)F*V-(+m�-'(nHIJ�)*(+,-./D�<A<-(F�.<�+(<*)/<.@>(�0)+�-'(�
0.>(�?.+(=-)+A�<A<-(FL�.-�(_(=V-(<�=)FF,/?<�,/?�.-�+V/<�(_(=V-,@>(�,**>.=,-.)/�*+)D+,F<\�
�
]B.-='�]5�Go;p69q̀ ;rK�?(-(+F./(<�-'(�@))-sV*�F)?(�)0�)*(+,-.)/\�a'(/�]5�.<�<(-�-)�
9q̀ ;r�-'(�=)F*V-(+�B.>>�(/?�-'(�@))-sV*�,-�-'(�9t]�=)FF,/?�*+)F*-\�a.-'�]5�<(-�-)�
o;p�-'(�@))-sV*�=)/-./V(<�B.-'�-'(�(_(=V-.)/�)0�-'(�,**>.=,-.)/�*+)D+,F�>.<-(?�./�-'(�
uvUwTxZy�0.>(�GMNOPQRSTUPUK\�
�
z.>(�-+,/<0(+<L�B'.='�./=>V?./D�?)B/>),?./D�?,-,�>)DD(?�0.>(<�,/?�V*>),?./D�*+)D+,F�
V*?,-(<L�,+(�(_,F*>(<�)0�HIJ�)*(+,-.)/<\�7**(/?._�1\{�>.<-<�=)FF)/�HIJ�=)FF,/?<�
V<(?�./�-'(�)*(+,-.)/�)0�-'(�12345678�9:;�
�

������ �d%%��
���
��"�
#����h|}~��������l�
�
�/�-'(�o;p�F)?(�-'(�,**>.=,-.)/�*+)D+,FL�MNOPQRSTUPUL�.<�(_(=V-(?m�-'.<�*+)D+,F�
=)/-+)><�-'(�)*(+,-.)/�)0�-'(�12345678�9:;�@,<(?�V*)/�*,+,F(-(+<�=)/-,./�./�,�
=)/0.DV+,-.)/�0.>(\�&'(�<-,/?,+?�=)/0.DV+,-.)/�0.>(�.<�MNOPQRST�W�\��
�

��������	
�e�#�����
��������������~����������
�
(̀<.?(<�MNOPQRST�W�L�)-'(+�0.>(<�=)/-,././D�=V<-)F.�(?�*+)D+,FF./D�,+(�V<(?�-)�=)/-+)>�
-'(�?,-,�=)>>(=-.)/�,**>.=,-.)/�*+)D+,F\�&'(<(�0.>(<�,+(�=+(,-(?�V<./D�-'(�]=,?,̂A/_�
&))>@)_�<)0-B,+(�*+)D+,F\�a'(/�,�=)/0.DV+,-.)/�0.>(�.<�<(/-�-)�-'(�12345�,�MNOPQRSTXOX�
0.>(�.<�=+(,-(?�B'.='�>.<-<�-'.<�/(B�=)/0.DV+,-.)/�0.>(�/,F(m�-'.<�=)/0.DV+,-.)/�0.>(�B.>>�-'(/�
=)/-+)>�-'(�)*(+,-.)/�)0�-'(�12345678�9:;\�
�



����������	�
��

������� ���������������������������

�

�
��������  �!�"#!!�

��!�"����
����	��$%�
�
&'(�)*+,*-(�.,�(./'(0�1�2*0/13-(�*0�4(,5/*2�)*627/(0�07++.+8�9.+4*:&;<�&'(�*2(01/*0=,�
)*+,*-(�.,�7,(4�/*�6*+./*0�*0�)*+/0*-�/'(�>?@ABCDE�FGH�20*8016�*2(01/.*+,�1+4�/*�
20*8016�)*+I.8701/.*+�I.-(,<�9(�7,(�JK2(0&(06.+1-�/*�6*+./*0�20*8016�1)/.L./K�*0�*2(01/(�
.+�/'(�FMN�6*4(�1+4�N)141OK+P�&**-Q*P�/*�20*8016�)*+I.8701/.*+�I.-(,<�
�
&'(�>?@AB�GM;�2*0/,�10(�F&R�STU2.+�61-(V�WNUE@EX�)*++()/*0,Y�/*�)*++()/�/'(�)*+,*-(�
7,�1�Z7--�;*4(6�T[�/*�T[�)13-(�SJK40*OK+P�NK,/(6,�;*4(-�>?\]GU>?@ABV�401:.+8�
DG]?A]>]�.+�N()/.*+�><@X<�&*�)*++()/�/'(�)*+,*-(�/*�/'(�\U2.+�;N�37-5'(14�)*++()/*0�
*+�/'(�)1+�)*+I.8701/.*+�7,(�)13-(�>?\]GU>?@ABCDEÛ�S,((�401:.+8�DG]?A]̂AX<�
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APPENDIX B.5 
Onion Creek Bridge FEWS Construction Plans 
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APPENDIX B.6 
Cole Springs Road FEWS Construction Plans 
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APPENDIX B.1 
RM 967 at Garlic Creek West FEWS Construction Plans 
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APPENDIX B.2 
RM 967 at Garlic Creek East FEWS Construction Plans 
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APPENDIX B.3 
Bluff Street at Peach Street FEWS Construction Plans 
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Executive summary 
 
The Texas Water Development Board (TWDB) offers grants to political subdivisions of the State 
of Texas for evaluation of structural and nonstructural solutions to flooding problems.  Political 
subdivisions of the State of Texas with the legal authority to plan for and implement flood 
protection measures within their jurisdictional area and are members of the National Flood 
Insurance Program (NFIP) are eligible to apply.  Grants for flood protection planning require a 
50% local match of the total project cost. 
 
Key performance provisions for a project performed under the TWDB Flood Protection Planning 
Program grant are as follows: 
 

• Grant applicants must provide acceptable evidence of local matching funds on or before 
the date specified for negotiation and execution of a contract; 

• Grant applicants must coordinate existing and planned flood protection activities in a 
watershed in a manner that avoids duplication of efforts; 

• Any subcontracts for professional services for the grant applicant must be awarded in 
accordance with the Texas Government Code Chapter 2254, Professional and Consulting 
Services; 

• All subcontracts must be approved in writing by the TWDB before being contracted or 
assigned; and 

• Grant applicants must hold a minimum of three public meetings between the project 
participants, consultants, local entities, the TWDB, and the affected public to solicit 
comments on the content of the planning project, and to receive comments on the draft 
final project report. 

 
In response to the TWDB Fiscal Year 2016 Request for Proposal for Flood Planning Projects, the 
City of Buda submitted a grant application for a proposed Flood Early Warning System (FEWS).  
On August 25, 2016, the TWDB authorized a Disaster Contingency Fund Flood Protection Grant 
for the City of Buda for this project. 
 
The City of Buda Expansion of the Hays County, Texas, Flood Early Warning System Network 
within the Austin-Travis Lakes Planning Area project has increased community flood resilience 
through implementation of structural measures intended to reduce risks to persons and property.  
This project involved the construction of permanent FEWS installations at selected flood-prone 
locations on public roads within the City of Buda, Texas.  The project has provided timely and 
effective information and enabled the community to more proactively respond to flood threats. 
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Acronyms  
 
A       Amp 
ALERT2  Automated Local Evaluation in Real Time; 2nd generation 
AGL     Above Ground Level 
Ah      Amp-hour 
AM      Amplitude Modulation 
BNC     Bayonet Neill–Concelman 
d/s       Downstream 
ESC     Erosion and Sediment Control 
FCC     Federal Communications Commission 
FEMA    Federal Emergency Management Agency 
FEWS    Flood Early Warning System 
FM      Farm-to-Market 
GPS     Global Positioning System 
HMP     Hazard Mitigation Plan 
LCRA    Lower Colorado River Authority 
MHz     Megahertz 
MUTCD  Manual of Uniform Traffic Control Devices 
NFHL    National Flood Hazard Layer 
NFIP     National Flood Insurance Program 
NOAA    National Oceanic and Atmospheric Administration 
PCB     Printed Circuit Board 
PT       Pressure Transducer 
RM      Ranch-to-Market 
RX/TX   Receive and Transmit 
SCADA   Supervisory Control and Data Acquisition 
SFHA    Special Flood Hazard Area 
SDI-12    Serial Digital Interface at 1200 baud 
SMA     Sub-Miniature (version) A 
TDMA    Time-Division Multiple Access 
TWDB    Texas Water Development Board 
u/s       Upstream 
USGS    United States Geological Survey 
VDC     Volts Direct Current 
WSE     Water Surface Elevation 
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_________________________________________ 
1 Background and introduction 
 
Riverine flooding is the result of persistent precipitation over a widespread area that results in a 
time-delayed water surface rise causing downstream (d/s) watercourses to overflow their banks.  
Flash flooding is typically the result of intense rainfall over a relatively small area in a short 
amount of time.  Urban flooding is characterized by shallow concentrated and channelized 
surface water flow that rises and falls rapidly across properties with little or no advance warning. 
 
The overall factors that affect flooding severity include the spatial distribution, intensity, and 
duration of a rainfall event over the receiving catchment; the carrying capacity of the receiving 
drainage course or stream network; the antecedent conditions to the rainfall event; and the ability 
of the ground surface and vegetation to hold precipitation.  The extent of damage caused by 
urban flooding is related not just to the severity of the storm event, but also to the vulnerability 
of persons living and working in flood-prone areas.  Flood resiliency efforts abate vulnerability 
and permit impacted individuals to prepare for and avoid flood threats. 
 
The City of Buda experiences periodic riverine and frequent flash flooding.  This flooding is a 
frequent hazard within the community that poses a threat to life and property, as was the case 
with the Halloween 2013, October 30, 2015, and May 27, 2016, flood events (all three declared 
Presidential Disasters) that severely affected Buda. 
 
On October 31, 2013, record rainfall fell within the Onion Creek catchment, which then over 
topped the Onion Creek Bridge on Ranch-to-Market (RM) 967.  Barricades were in place at Old 
Black Colony Road and Cole Springs Road when it was obvious that roadway overtopping was 
inevitable.  While multiple cars turned around, one driver chose to drive around the barricades 
and a swift water rescue was required to extract the driver. Old Black Colony Road and Cole 
Springs Road are closed on an average of three times a year due to rushing water. In 2016, Old 
Black Colony Road and Cole Springs Road were barricaded three times due to flash flooding. 
Other areas within the City of Buda that are prone to roadway overtopping and flash flooding are 
Bluff Street between Farm-to-Market (FM) 2770 and RM 967; the Garlic Creek culvert on RM 
967; and the culvert upstream (u/s) of the Cullen Country Pond tributary on RM 967. 
 
Even seasonal rain events of two inches per hour cause street flooding at Cole Springs Road and 
Old Black Colony Road.  Depending on the amount of soil moisture present, three to four inches 
of rainfall over several hours will cause flooding at Bluff Street; four to five inches within a four-
hour period will cause flooding at the Garlic Creek culvert on RM 967; and six to twelve inches 
of rain u/s of Onion Creek Bridge at RM 967 will cause flooding at the bridge. 
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Hazard mitigation is defined as "any action taken to reduce or eliminate the risk to human life 
and property from natural hazards", listed in 44 Code of Federal Regulations Subpart M, 
206.401.  The most recent Hays County Hazard Mitigation Plan Update includes flood warning 
systems as a hazard mitigation goal for the City of Buda.  The FEWS project helps achieve that 
objective.  The specific Hazard Mitigation Plan goal addressed is the “monitoring of 
precipitation, stream levels, and water rise at low water crossings at the designated project 
location 24 hours a day, 365 days a year.”  Further, the construction of FEWS at flood-prone 
locations in the City of Buda enhances the countywide FEWS.  During a flood event, City and 
County staff and emergency management personnel are now able to work more closely for 
effective and timely community response during flood events. 
 
A FEWS involves a combination of tools and processes embedded within the emergency 
management structures coordinated by local, county, state, and federal agencies.  An effective 
FEWS requires four essential elements: a knowledge of the risk; an employment of applicable 
technical monitoring and warning infrastructure; a dissemination of appropriate warnings to at-
risk individuals; and an aware public that is prepared to act.  FEWS are increasingly considered 
to be an effective hazard mitigation tool and an integral component of disaster preparedness. 
 
A properly designed and implemented FEWS can save lives and reduce property damage by 
increasing the time to prepare and respond to the threat of floods or flash floods. A reliable 
infrastructure for flood risk management allows authorities to respond effectively and therefore 
work to prevent loss of life. 
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_________________________________________ 
2 Methodology 
 
On June 7, 2016, the Buda City Council approved a resolution affirming the City of Buda’s 
commitment to complete a grant project meeting the objectives of the TWDB Flood Protection 
Planning Program.  Resolution No. 2016-R-11 is attached as Appendix A to this report.  On 
August 25, 2016, the TWDB authorized a flood protection grant for a $585,780 FEWS project 
for the City of Buda out of the Disaster Contingency Fund.  The grant, which benefits the Onion 
Creek Watershed within the Austin-Travis Lakes Planning Area, supported the construction of 
permanent FEWS equipment along selected flood-prone public roads in the City of Buda.  The 
TWDB share of total project costs is the lesser of $292,890 or 50 percent of total project costs. 
 
On January 27, 2017, the TWDB Executive Administrator executed a project contract with the 
City of Buda with a Project Completion Date of April 30, 2018.  At the request of the City of 
Buda, the TWDB twice consented to extend the Project Completion Date.  The Project 
Completion Date was ultimately extended to January 31, 2019. 
 
The City of Buda was required to conduct public meetings in the interest of project participants, 
consultants, local entities, the TWDB, and other community stakeholders.  The purpose of these 
meetings was to describe the project, and to solicit input and comments from the affected public.  
Public meetings were required to be conducted in accordance with the Texas Open Meetings Act 
and held upon agreement between the City of Buda and TWDB.  The public meetings were 
required, at a minimum, at the commencement of the project, near the mid-point of the project, 
and upon completion of this report. 
 
Ahead of each public meeting, a public meeting notice was issued through the City of Buda 
Public Information Office and published under official notices on the City of Buda’s website by 
the City Clerk.  Each official notice stated that “The project is being funded jointly by the City of 
Buda and the Texas Water Development Board, with project management services provided by 
the City of Buda.” 
 
The following public meetings were for the project: 

• The first public meeting occurred during the Public Hearing portion of the Tuesday, 
March 7, 2017, Regular Buda City Council Meeting.  Kara Denney of the TWDB 
attended and spoke at this public meeting. 

• The second public meeting occurred during the Public Hearing portion of the Tuesday, 
May 1, 2018, Regular Buda City Council Meeting.  Joshua Oyer of the TWDB attended 
and spoke at this public meeting. 
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• The third and final public meeting occurred during the Public Hearing portion of the 
Tuesday, January 19, 2019, Regular Buda City Council Meeting.  Sara Hustead of the 
TWDB attended and spoke at this public meeting. 

 
After each narrative and visual presentation, an opportunity was provided to receive input from 
project stakeholders, regarding the City of Buda FEWS flood planning project.  Public comments 
were solicited in both written and verbal form.  Each of the public meeting presentations is 
archived at www.ci.buda.tx.us/390/Council-Board-Commission-Meetings---VIEW.  
 
Project development 
 
Fully automated signals were proposed for the following flood-prone locations: 
 
Garlic Greek Culverts on RM 967 
During a flood event, Garlic Creek overtops RM 967.  Water rises over the top of the roadway 
due to undersized culverts and tailwater from the d/s channel. The average annual daily traffic 
for this crossing is 10,000 vehicles per day. 
 
Bluff Street between RM 967 and FM 2770 
During a flood event, a tributary to Onion Creek overtops Bluff Street.  The average annual daily 
traffic for this roadway is 750 vehicles per day. 
 
Onion Creek Bridge on RM 967 
During a flood event, Onion Creek overtops RM 967. The average annual daily traffic for this 
bridge crossing is 11,400 vehicles per day. 
 
Cole Springs Road at RM 967 
During a flood event, Onion Creek overtops Cole Springs Roadway. The overtopped area is 
approximately one mile in length. The warning stations at the Cole Springs Road installation are 
controlled by the FEWS base station installed with the Onion Creek Bridge project.  The average 
annual daily traffic for this roadway is 1,173 vehicles per day. 
 
Main Street at Bradfield Park 
During a flood event, a tributary to Onion Creek flowing through Bradfield Park overtops Main 
Street.  The average annual daily traffic for this roadway is 10500 vehicles per day.  (A warning 
system was not installed at this location.  Under the 2014 Bond Proposition 3 – Streets, the City 
of Buda procured a professional service consultant to design an expansion of the Main Street 
culvert that will capture and convey the base flood event and eliminates overtopping of Main 
Street.  Construction of the Main Street Improvements Project will begin in the Summer of 
2019). 
 

http://www.ci.buda.tx.us/390/Council-Board-Commission-Meetings---VIEW
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Each FEWS installation includes two automatic flashing warning signs, one located on either end 
of the roadway inundation area.  The construction plans representing the as-built conditions for 
each of these installations are provided in Appendices B.1 through B.6 of this report. 
 
Project procurement 
 
Hays County has implemented several TWDB-funded projects involving FEWS installations.  
After both Hays County and the City of Buda were notified of TWDB Fiscal Year 2016 Disaster 
Contingency Fund Flood Protection Grant project award, Hays County invited City of Buda 
Public Works staff to participate in the evaluation of FEWS equipment vendor qualifications and 
selection.  Because Hays County competitively bid the installation of the FEWS equipment in 
accordance with statutory provisions and included a cooperative purchasing clause, the City of 
Buda was able to use the same vendor selected by Hays County - Water & Earth Technologies 
(WET).  The City of Buda benefitted from Hays County’s Request for Proposal for the FEWS 
equipment and ensured that the City of Buda’s equipment is fully compatible with the 
countywide FEWS. 
 
The City of Buda executed a subcontract agreement with WET to procure and install the 
proposed low-water crossing warning system installations within the City of Buda.  The form of 
contract with WET was approved by Hays County on December 20, 2016 and authorized by the 
Hays County Commissioners Court on January 23, 2017.  A construction kick-off meeting was 
held with WET on February 8, 2018.  The City of Buda issued a Notice-To-Proceed to WET on 
February 28, 2018. 
 
Project deployment 
 
The project involved the installation of new automated water surface elevation (WSE) sensors 
and traffic flashers at the selected public roadway low-water crossings identified in Figure 1. 
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Figure 1.   City of Buda FEWS Installations 
 
The City of Buda FEWS installations transmit to the Hays County base station at the Hays 
County Government Center through a radio receiver/decoder through a relay station at the Buda 
Fire Station #3 located at Bluff Street and FM 2770/Jack C Hays Trail.  The project FEWS were 
integrated into the existing Hays County time-division multiple access (TDMA) plan using the 
ALERT2 radio transmission protocol.  The City of Buda has access to the station data in real 
time though a web application.  The FEWS communicates via a Supervisory Control and Data 
Acquisition (SCADA) system and officials are automatically notified when the warning signs are 
activated. SCADA is a system for remote monitoring and control that operates with coded 
signals over communication channels. 
 
WET was subcontracted on a turnkey basis to perform all necessary field tasks for the 
installation of the new flasher stations.  Major subcontract project tasks included permitting, 
Federal Communications Commission (FCC) radio licensing, construction drawing preparation, 
database management, shop fabrication, system programming, field installation, testing, and field 
project management.  WET also fabricated the flasher assemblies and foundations with the 
approval of the City of Buda. 
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Master gauging stations and remote warning stations 
 
Each monitoring site includes a pressure transducer (PT) stream gauge that automatically activates 
flashing lights on two emergency roadway flashers. The flashing lights are mounted on traffic 
poles on each side of the low water crossing (two poles per low water crossing, visible to drivers 
approaching from both directions). 
 
One pole holds the master controller; the other holds a slave controller. The master and slave 
controllers share data and controls through a 900 MHz radio link. The master controller receives 
water level data from the PT and automatically turns on flashing lights when the water level 
reaches a predefined limit. The lights turn off when the level drops to a preset limit or a time limit 
expires. A licensed 170 MHz ALERT2 radio telemetry system transmits the master and slave 
controller data to a Hays County FEWS network base station (either directly to the primary base 
station or via a distributed base station) and receives control commands from the base station. 
 
WET procured network components and equipment for the project from HydroLynx Systems, Inc. 
Installation manuals for the listed equipment are included as Appendix C to this report.  The 
installation and maintenance of network hardware, and training related to the station equipment 
was provided by WET. 
 
The following master equipment has been installed at the RM 967 Onion Creek Bridge/Cole 
Springs Road, the RM 967 Garlic Greek culvert, and the Bluff Street flood gauging locations: 

• Three (3) flashers in 10-foot standpipe with grounding tab 
• Three (3) packaged repeaters (canister with 1 BNC, 1 SMA connectors, SDI-12 water level 

sensor and rain gauge inputs; Ritron ALERT2 radio RX/TX Frequency 171.100; ALERT2 
decoder/ demodulator; ALERT2 encoder PCB for repeater; & ALERT2 transmit cables) 

• Three (3) AM antenna mast assemblies and omnidirectional antenna with antenna cables 
and connectors 

• Three (3) GPS antenna with lightning protection 
• Three (3) gel cell batteries (22 Ah, 12 VDC) 
• Three (3) rain gauges 
• Three (3) pressure transducers with cabling 
• Three (3) lifting ropes 

 
The following equipment has been installed at the RM 967 Onion Creek Bridge flood gauging 
location: 

• SDI-12 radar water level sensor 
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The following equipment has been installed to support the (1) RM 967 Onion Creek Bridge/Cole 
Springs Road, the (2) RM 967 Garlic Greek Culvert, and the (3) Bluff Street flood gauging 
locations: 

• Eleven (11) pole-mounted slave flashers with 900 MHz spread spectrum radio 
with antenna, cabling, and lightening protection 

• Three (3) relays (10 A) 
 
Installation schedule 
 
The detailed equipment installation schedule for the project was as follows (all dates are 2018): 
 
Site 50042 - Onion Creek Bridge at RM 967 
Installation of standpipe, conduit & riser: March 29th - 30th 
Date of Completion: April 2nd 
 
Site 50043 - Cole Springs Road at Old Black Colony Road 
Installation of conduit: March 30th & 31st 
Installation of riser pipe: March 31st 
Installation of master pole foundation: April 16th 
Installation of slave pole foundation: April 17th 
Date of completion: June 21st 
 
Site 50044 - RM 967 at Garlic Creek West 
Installation of slave pole foundation: April 27th 
Installation of master pole foundation: April 28th 
Installation of conduit and riser pipe: April 29th 
Date of completion: June 13th 
 
Site 50045 - RM 967 at Garlic Creek East 
Installation of slave pole foundation: April 18th 
Installation of master pole foundation: April 25th 
Installation of conduit: April 26th 
Installation of riser pipe: April 29th 
Date of completion: June 26th 
 
Site 50046 - Bluff Street @ Peach Street 
Installation of slave 1: May 23rd 
Installation of slave 2: May 26th 
Installation of riser: July 12th 
Installation of master: July 12th 
Date of completion: July 31st 
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Site 50047 - RM 967 at Bluff Street 
Installation of master: May 23rd 
Installation of slave 1: May 24th 
Installation of slave 2: June 7th 
Installation of riser: June 6th 
Date of completion: July 31st 
 
Basic warranty 
 
The equipment furnished and installed for this project was field tested to perform according to 
the manufacturer’s specifications. The equipment is state-of-the-art with readily available 
replacement parts.  The HydroLynx Systems warranties that the installed products are free from 
defects in material and workmanship under normal use and service for a period of one year from 
the date of shipment from the factory. 
 
Similarly, the installation workmanship at all sites is warranted by WET for a period of one year 
from the date of installation, except in the case of damage outside of WET’s control, including 
vandalism or an automobile accident impacting a station.  In such instances, the City of Buda is 
responsible for the replacement of damaged components and the installation and calibration of 
the replaced equipment. 
 
Barricades, signs, and traffic control devices 
 
Following completion of installing all the flashers, the City of Buda ordered and provided all 
required Manual of Uniform Traffic Control Devices (MUTCD) conformant traffic warning 
signage to the WET field crew.  The sign text for the 36-inch by 36-inch dimension signs 
conforms to other FEWS installations completed by WET for Hays County.  The station signage 
is as follows: 
 

• Cole Springs Road at Old Black Colony Road – 2 signs 
• RM 967 at Garlic Creek West – 2 signs 
• RM 967 at Garlic Creek East – 2 signs 
• Bluff Street at Peach Street – 3 signs 
• RM 967 at Bluff Street – 2 signs 

 
Final stabilization 
There were no regulatory requirements for erosion and sediment control (ESC) measures for this 
project based upon the extremely limited extent of land disturbance associated with this 
construction activity.  All work was completed in public right-of-way.  WET exercised good 
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housekeeping and pollution prevention measures during performance of the work.  All FEWS 
installation sites have been cleaned up and stabilized. 
 
Data management 
 
The City of Buda obtained an FCC radio license for all flasher sites.  Evidence of licensure is 
attached as Appendix D to this report.  The City of Buda FEWS installations interface with the 
communication system/software maintained and operated by the Hays County Office of 
Emergency Management.  The City of Buda coordinated data standards and collection protocols 
to match existing efforts to ensure consistency and compatibility with existing countywide flood 
warning and forecasting efforts. 
 
Data are reported to the Hays Informed website hosted by the Hays County Office of Emergency 
Management.  The Hays County WETMap application is a publicly accessible website 
(http://novastar-main.co.hays.tx.us/WETMapV3/HaysCounty/public/WETMap.html) for use in 
providing information on flood conditions.  A screen capture from this application is provided as 
Figure 2 to the report. 
 

 
Figure 2.  Hays County WETMap 
 
Data collected as part of this project are made available so long as the equipment remains 
operational. 
 

http://novastar-main.co.hays.tx.us/WETMapV3/HaysCounty/public/WETMap.html
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Future tasks 
Following submittal of the final report for the project, the following tasks are planned: 
 

• WET is continuing to evaluate improving signal redundancy of the Hays County FEWS 
network with the new Buda FEWS stations so that each station is better able to be 
received at multiple base stations. To accomplish this task, the receiver/decoder (base 
station) at the Buda Fire Station on FM 2770 may ultimately be relocated to the City of 
Buda’s Beacon Hill potable water distribution system elevated storage tank on RM 967 
1-½ miles west of FM 1626. 

• The City of Buda has negotiated an annual maintenance agreement with WET to start 
after the basic warranty period expires in April 2019. 
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_________________________________________ 
3 Results 
 
The City of Buda’s submitted a draft project report to the TWDB on January 31, 2019.  The 
TWDB provided review comments on the draft report, which are attached as Appendix E to this 
report and have been incorporated into this final report. 
 
The City of Buda followed industry standards and best practices to ensure that the Flood Early 
Warning System’s installation was performed properly and in full working order well ahead of 
the project deadline.  The City of Buda secured a proposal from WET for ongoing maintenance 
to be performed regularly so that the FEWS equipment is kept in good working order.  The City 
of Buda has fully accepted the equipment for its intended use and is liable for any damage to and 
loss of such equipment if such damage or loss is due to negligence or deliberate misuse.  The 
FEWS equipment is covered by the City of Buda’s property liability insurance coverage 
provided through the Texas Municipal League.  The City of Buda will keep and maintain records 
relating to the necessity for and the use of the FEWS equipment.  The City of Buda values the 
public new assets and understands that the FEWS equipment must be maintained for a minimum 
of a five-year period.  
 
Because the City of Buda has sought to avoid damage or destruction of the expensive FEWS 
components, either by the hand of man or natural events, WET made every effort to design and 
construct the monitoring installations so that they are robust.  However, because the equipment is 
located within floodplains, WET cannot guarantee that there will be no damage in the aftermath 
of a large flood event; however, WET has a proven track record for stations surviving flood 
events (including in Hays County) as long as bridges and roads in the stream gauge vicinity do 
not wash out and the channel does not significantly re-align. 
 
WET has assured the City of Buda that all equipment provided for this project has a history of 
successful operating experience in similar installations and was in a new and unused condition 
upon installation.  The equipment is state-of-the-art and readily available replacement parts are 
available. All equipment used for this project was approved by the City of Buda prior to 
installation. 
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_________________________________________ 
4 Conclusions 
 
The project has yielded the following benefits: 

• The early flood detection system has improved safety in flood prone areas of the City of 
Buda; 

• The installed equipment is compatible with, and has enhanced, Hays County’s FEWS 
network; and 

• The project is providing flood monitoring data that support flood mitigation efforts. 
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