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Existing Conditions:

The project is located at the Waco Metropolitan Area Regional Sewerage System (WMARSS), Central
Wastewater Treatment Plant, in McLennan County, Texas. The project is located on the Brazos River
south bank. The Brazos River flows in a southeasterly direction. Stream bank erosion is threatening the
existing infrastructure in the area. Stream bank erosion is occurring in two sections along the south
bank of the Brazos River. Section 1 is an approximate 1,300 linear foot section located on the south
bank of the Brazos River between an existing stone riprap stream bank protection project constructed
for the WMARSS Central Wastewater Treatment Plant in 2002 and an existing water intake structure
owned by the city of Robinson. The existing stone riprap stream bank protection project extends
approximately 850-feet downstream. Section 2 of this project begins at the downstream end of the
existing stone riprap stream bank protection project and extends approximately 300 linear feet
downstream past the Sandy Creek Energy Pump Station. The stream bank height in the project area is
approximately 35 feet with approximate 1:1 H:V side slope. The top of bank elevation is 380. The
bottom bank elevation is 345.

The top of bank continues to erode, threatening the existing infrastructure located along the Brazos
River in the project area. From the year 1995 to the year 2020, the top bank has eroded up to 95 feet.
From a 1995 survey provided by the city of Waco, the top of bank was approximately 145 feet from an
existing 39 inch diameter gravity sewer main that is located along the top of bank. From a 2019 survey
provided by the city of Waco, the top of bank is approximately 50 feet from the existing 39 inch gravity
sewer main that flows to the treatment plant. In addition to the existing 39 inch gravity sewer, there are
existing 54 inch and 8 inch diameter force mains along the top of bank. Refer to civil appendix for
survey exhibits obtained from city of Waco. Currently, the top of bank is only a few feet from an existing
drainage swale that was constructed with the 2002 project. See Figure 1 Project Location

Water Intake
Structure

Figure 1 Project Location



Alternatives for Waco Metropolitan Area Regional Sewerage System (WMARSS) Central Wastewater
Treatment Plant

Alternative 1 - Longitudinal Peaked Stone Dike and Tie Back

Alternative 1 consists of a longitudinal peaked stone toe dike placed at the toe along a 1,300-feet
section upstream of existing riprap bank protection and 300 feet section downstream of existing riprap
on the right bank of the Brazos River. The upstream reach of the stone toe dike would begin
approximately 60 feet upstream of The City of Robinson water intake structure. The downstream reach
of the stone dike would run adjacent to the Sandy Creek Pump Station. The existing bank should be
dressed up by placing fill material at a slope of 2H:1V. The longitudinal stone toe dike would have a
triangular cross section with an approximate height of 8 feet, a base width of about 48-feet, and 3H:1V
side slopes. The entire 1,600 foot reach of the longitudinal stone toe dike would have stone tie-back
dikes extending out perpendicularly from the crest of the longitudinal stone dike to the bank and would
be spaced every 100-feet along the longitudinal stone dike. The crest height of the tie-back dikes would
match the crest height of the longitudinal stone dike at the juncture of the two and would slope up
toward the bank on a slope of 5H:1V. The tie-back dikes would be keyed into the bank 3 feet below the
existing ground. The exposed embankment would be planted with native vegetation. This alternative
would require approximately 31,200 cubic yards of riprap material into the river channel, 26,200 cubic
yards of fill material to dress up bank and 9,400 square yards of native vegetation. See sheet ALT-1 for
typical cross section in civil appendix.

Alternative 2 — Stone Riprap Toe Protection (Recommended Plan)

Alternative 2 consists of stone riprap placed at the toe along approximately 1,300-feet upstream of
existing riprap bank protection and 300 feet downstream of existing riprap on the right bank of the
Brazos River. The upstream reach of the riprap would begin approximately 60 feet upstream of The City
of Robinson water intake structure. The downstream reach of the riprap would run adjacent to the
Sandy Creek Pump Station. The existing bank should be dressed up by placing fill material at a slope of
2H:1V. An 18-inch thick stone riprap layer will be placed with a 9-inch layer of bedding stone placed
over a geotechnical filter fabric along the toe of the dressed up bank and extend to the top of bank to
provide erosion protection to the toe of the bank from river scour. The stone riprap will be anchored at
top with a 3-foot deep and 3-foot wide anchor trench and keyed at the toe of bank the with 3-foot deep
and 10-foot wide key trench. This alternative would require approximately 26,200 cubic yards of fill
material to dress up bank, 9,660 cubic yards of riprap material, 17,740 square yards of geotextile filter
fabric and 4,410 cubic yards of bedding material into the river channel. See sheet ALT-2 for typical cross
section in civil appendix. Alternative 2 has the least amount of earthwork and material of the three
alternatives considered. The maintenance for selected plan will be similar to the existing stone riprap
project that was constructed in 2002. The city of Waco has experience maintaining stone riprap slope
protection.



Alternative 3-Longitudinal Peaked Stone Toe Protection With Bendway Weirs

Alternative 3 consists of bendway weirs constructed of stone in combination with a longitudinal peaked
stone toe dike placed at the toe along approximately 1,300-feet section upstream of existing riprap bank
protection and 300 feet section downstream of existing riprap on the right bank of the Brazos River. The
upstream reach of the stone toe dike would begin approximately 60 feet upstream of The City of
Robinson water intake structure. The downstream reach of the stone dike would run adjacent to the
Sandy Creek Pump Station. The existing bank should be dressed up by placing fill material at a slope of
2H:1V. Bendway weirs will spaced every 100 feet along the along the longitudinal stone dike. The weirs
will have a trapezoidal cross-section. The weir height will match the crest of the longitudinal stone dike.
The weirs will have a 5 foot crest width, 2H:1V side slopes and would slope downward toward the
center of the riverbed on a 20H:1V slope. The weirs would be spaced every 100 feet and would extend
out toward the centerline of the riverbed 38 feet from the crest of longitudinal stone toe dike. The weirs
are angled upstream approximately 10 to 15 degrees from the radius of the bend to direct flow away
from the bank toward the center of the riverbed. Tie-backs will extend from the longitudinal stone dike.
The crest height of the tie-back dikes would match the crest height of the longitudinal stone dike at the
juncture of the two and would slope up toward the bank on a slope of 5H:1V. The tie-back dikes would
be keyed into the bank 3 feet below the existing ground. The exposed embankment would be planted
with native vegetation. This alternative would require approximately 32,500 cubic yards of riprap
material into the river channel, 26,200 cubic yards of fill material to dress up bank and 9,400 square
yards of native vegetation. See sheet ALT-3 for typical cross section in civil appendix.

Haul Route Construction access/staging

The site is approximately 1.5 miles from the nearest highway. Two haul route alternatives were
evaluated for construction access. In order to avoid railroad crossing, which could cause delays during
construction. The PDT decided on the following haul route from Highway 6/TX-340 Loop. Directions to
the site are from Highway 6/TX-340 Loop a 4-lane divided asphalt highway to Texas 6 Frontage Rd. From
Texas 6 Frontage Rd., head east on 3™ Street. 3™ Street Rd is a 2-lane asphalt road. From 3™ Street,
take a left turn on Treatment Plant Rd. Treatment Plant Rd. is a 24 foot wide asphalt road that runs
northeast for 1 mile to the WMARSS Central Wastewater Treatment Plant entrance. There is an existing
24 foot wide chain link sliding security gate at the treatment plant entrance. There is an existing dirt
maintenance road located on the west side of Treatment Plant Rd that is used by city of Robinson for
access to the existing water intake structure. There is an existing 24 foot wide swing gate at the
maintenance road entrance that is used to access Robinson city property on the west side of Treatment
Plant Rd. See Figure 2 for Haul Route.
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Figure 2 Haul Route

Construction access and staging for the 1,300 linear feet of stream bank repairs for Section 1 will be
located along the south stream bank. A proposed 3.5 acre stockpile area for Section 1 will be located at
the northwest corner of Treatment Plant Rd. south of the treatment plant. Construction access to
Section 1 will be from the existing dirt maintenance road and from the northwest corner of Treatment
Plant Rd. There are several existing underground utilities located in the construction access/staging
area that will need to be protected during construction. See exhibit for the 2019 topographic survey at
WMARSS plant that was provided by city of Waco for utility descriptions. For location of construction
access and laydown areas, see sheet CH101 in civil appendix.

The construction access, staging and stockpile area for 300 linear feet of stream bank repairs for Section
2 will be within the boundary of the WMARSS Central Wastewater Treatment Plant facility.

Construction traffic will need access through existing security gate at the plant entrance on Treatment
Plant Rd. A proposed 0.5 acre stockpile area and construction access foot print will be located just to
the east of the existing Sandy Creek Energy pump station. There are several existing underground
utilities located in the construction access/staging area that will need to be protected during
construction. See exhibit for the 2019 topographic survey at WMARSS plant that was provided by city of
Waco for utility descriptions. For location of construction access and laydown areas, see sheet CH101 in
civil appendix.



Reference Documents:
FHWA-HEC23 Bridge Scour and Stream Instability Countermeasures 3™ edition Volume 1
FHWA-HEC23 Bridge Scour and Stream Instability Countermeasures 3rd edition Volume 2

Longitudinal stone toe protection (from USACE handbook). By David S. Biedenham, Charles M. Elliot, and
Chester C. Watson, October 1997

NRCS Chapter 16, Streambank and Shoreline Protection, Part 650 Engineering Field Handbook
An Introduction to Geotextiles in Erosion Control, by J. Paul Guyer, 2013
Technical Presentation: METHODS BASIC LPSTP & LFSTP-90s-Dated 3-9-2015, by Dave Derrick

Technical Presentation: Redirective Stabilization-Bendway Weirs, Rock Vanes, J Hooks, Updated 3-23-
2012-B

Technical Presentation: Design of Riprap Protection including Trenchfill and Windrow with notes, by
Stephen T. Maynord
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