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1. INTRODUCTION

Herwit Engineering {Herwit) on behalf of the Town of Discovery Bay California (TDBC) has requested
WorleyParsons Group Inc. operating as Advisian {Advisian) to complete an assessment of their
sanitary outfall (outfall). The outfall is used to discharge treated effluent from the TDBC wastewater
treatment plant into the Old River and in past years has experience diminishing discharge capacity.
In addition, concerns have been raised that discharge pumping capacity of the plant has been
reduced; this could be either due to plugged sections of the outfall and/or reduced capacity of the
pumps

The following assessment includes an evaluation of the outfall existing conditions, a review of the

system hydraulic, site investigations including CCTV camera inspection, a review of underwater
surveys, and provides recommendations for upgrades/repair measures,

2. BACKGROUND INFORMATION

2.1 Project Site

The project sanitary outfall is located in eastern Contra Costa County, California about 60 miles from
San Francisco, in a section of the Old River flanked by earthen levees. The site is [ocated adjacent to
the west levee (left river bank) and south of the Contra Costa Water District {CCWD) Los Vaqueros
Pump Station. Based on the Kleinfelder Inc. geotechnical report (2004) the Old River at the site
location has the following tidal water level fluctuations:

e 100 year Flood Elevation — El. 7.5 ft.

¢ Mean High Water -~ EL. 2.4 ft.

Mean Higher High Water — El. 3.5 ft.
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e Mean Lower Low Water ~ El. -0.5 ft.
s Extreme Low Water — El. -2.0 ft,
e Flow velocity -3 to 4 ft./s

2.2 Original Design Specifications

The existing outfall diffuser is comprised of a multi-port diffuser system developed by Flow Science
Inc., as noted in their Dye Study (December, 2002},

The concept approved by the Regional Water Quality Control Board (RWQCB) {Komex 2004},
consisted of the following:

¢ Total outfalt length 228.5 feet {actual prpe length from the levee connection point);

° HDPE Pipe Diffuser length 123 ft. mchdlhg concentnc reducer length
° Outfall diameter 18in., 10in, and 6in.; S

° Number of diffuser ports 36; S o

o Port spacing :average of 3 feet betWeen ports and

° Port diameter 2 in, $er|e5 35 Longneck Yrdeflex Valve

i

2.3 Previous Slte invest;gatmns - 2013 Underwater Survey

On May 15, 2013, Brshop Dwmg & Sa{vage completed an underwater visual inspection of the outfall
including 123 ft. of HDPE ‘pipe comprrsed of 18 in!, 10 in. and 6 in. pipeline segments. The result of the
inspection revealed that, out.of the 36 diffuser por‘ts 2 of them were missing and no flow (except for
one port) was; observed in the 6 in. prpel:ne segment (16 5 ft. long).

. : S ‘ ; Py
3. SITE VIS?T o .
On Decembe’r 7,2017, Wor[eyParsons reeresentatwes visited the site to inspect the outfall condition.

The site activities included visual rpspectien of the outfall {above water) and a CCTV camera
inspection compfeted by Subtromc Corporation.

From the visual rnspectlon no damage of the outfall was ocbserved above water, and no erosion along
the bank slope existed. Good vegetatron growth was observed next to the outfall along the bank
slope as shown in Photo 1.
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(Photo 1) the CCTV camera (CCTV) mspectlon was ¢ mpleted and televised using a push/rod reel with
self Ievelmg color camera and footage counter The inspectton did not reveal szgnlflcant obstructlon of

in segment aigae growth was observed in the 10 in HDPE segment (30.5 ft.). At apprommate[y 152 ft.
(statlon 0+190 ft., C2 dlffuser des;gn drawmg, Komex 2004) the CCTV camera experienced a blockage
in the 10" segment and was not able Jco proceed further into the pipe. As a result, no footage was
recorded beyond this point, No detalls of the & in HDPE segment were obtained, but it is assumed
that this segmeht may be partna!ly or fully obstructed (with reduced flow capacity} as described in the
2013 and 2017 (section below) underwater survey. Video files CCTV camera inspection were mailed
to TDBC and Herwit. = " RN

Also, as part of the site visit, a pump test was completed for all of the five vertical turbine pumps
{Photo 2} at the wastewater treatment plant. The test procedure was to allow the lift station sump to
fill to its volume capacity and then activate the pumps to its maximum flow. Recording were made for
. approximately for 5 to 10 mins obtaining reading from the flow meter and pressure head for the
pump gauges. It is important to note that one of pump gauges was not operating, so reading were
obtained for 4 out of the 5 lift station pumps. The result of the pump test indicated an average flow
of 3.11 MGPD for an approximate pumping head of 20 psig.
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Photo 2 Discovery BayC »munlty SenJ ce District Sewage Treatment Plant Export Pump Station

4. 2017 UNDERWATER INSPECTION

On December 2 2017, Blshop Dlvmg & Salvage cdmj ieted an updated underwater survey of the
outfafl |nclud|ng 123 ft. of HDPE pipé (comprlsed of 18 in., 10 in. and 6 in. pipeline segments). The
inspection showed similar outcomes to the 12013 survey, with 2 out of the 36 ports missing and no
flow observed in the 6 in p|pel|ne Segment {16.5 ft. long). Also some of the Tideflex valves appeared
to have cracks and may not be seal!ng properly, therefore allowing for outside sediments into the
diffuser (see Photo 3). These resilts conflrmed the observations of the CCTV camera inspection,
which inferred a partial bIOCkage at'the downstream end of the 10 in. segment {weak flow out of port
28} and a complete blockage of the 6 in. segment {with no flow ohserved out of port 31-36).

308010-00159-WW-REP-Town of Discovery Bay Outfall Assessment-RevB docx Page 4
14 March 2018

EcoNomics



Adivisian

WorleyParsons Group

Photo 3 Discovery Bav Outfall lefuser Tldeflex Valve Showmg Crack Damage at its Opening
e S
5, REVIEW OF THE HYDRAULICS OF THE OUTFALL AND
PUMPING SYSTEM I

In preparing this report, a hydraultcs assessment of the TDBC pressurized effluent system was
completed, This assessment mciuded the lift statlon (five vertical turbine pumps), 4079 ft. of
conveyance pipe (Steel 16 In Pipe Schedufe 40) andthe OId River outfall diffuser (36 discharge ports).
The conﬂguratlon of the system was based .on the Herwit Engineering design drawings (2004) for the
Sewage Treatment Plan Export Pump Statton the Herwit Engineering Sewage Treatment Plant Export
Pipeline Pro;ect de5|gn drawings {2004) and the Komex 18 in. Sanitary Sewer Qutfall Old River design
drawings (2004).

The hydraulic assessment was based on industry standard calculation methods, using a derivation of
the Colebrook-White equation to define the Darcy Weishach friction factors of the system relative
roughness and associated Reynold's number. Head loss and fitting losses were calculated based on
the derived friction factors and fitting loss coefficients. The system hydraulics were based on an aged
pipeline system with a raughness of 3mm and river water EL 1.00 ft.

To simulate the results of the pumping test, the recorded flow of 3.11 MGPD {Mega Gallons per day)
was used though the system and compared to recorded pumping head of approximately 19.9 psig
{45.9 ft.). The assessment indicated that for a flow of 3.11 MGPD the head losses though the system
will require a pumping head of 14.6 psi (33.6 Ft). These results indicate that the current system has
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increased head losses and therefore the lift station has to operate at a higher pumping head to
convey the flow through the system. The higher pressure head required is a result of additional losses
encountered by flow being channeled through a lower number of diffusers which increases the jet
velocity and the loss at each Tideflex valve. As expected, these head losses may be attributed to the
obstruction observed in the outfall diffuser.

6. PROPOSED QUTFALL UPGRADEIREPAIR OPTIONS

Three proposed upgrade/repair options are presented for the TDBC outfall. These options include
removalfreplacement and abandoning/replacement of the exnstmg HDPE sections of the diffuser.
These options also include using the existing diffuser concept of 36 ports and using a new design of 3-
5 ports. Details for the proposed options are prowded below :

e Option 1 — Removal of the existing diffuser HDPE- segmeﬁfs (123 ft.) of the éxisting diffuser
and replacement with a simllar. HDPE diffuser design w:th 36 ports. This option wilt require
removal of the HDPE plpehne excavation of trench, new plpe installation and grading of the
river bed (filled trench with granuiar materrai) per oragmal desngn {an alternative option to the
trench installation is to install of an. artacutated concrete b[ock matt [ACBM]);

¢ Option 2~ Removat ofthe existing d:ffuser HDPE Segments (123 ft.) of the existing diffuser
and replacement with a smg!e HDPE pipe dlameter {e.g. 18 in.} and 3-5 discharge ports. This
option will involve removal ofthe HDPE papehne, excavation of trench, new pipe installation
and grading of the river bed (fliled trench with granular material) per original design (an
alternattve optlon to the trench lnstailatnon is to'install an articulated concrete block matt). In

; addltton this optlon will reqt,ure the preparation ‘'of a dispersion model and the design of a
; ﬂew diffuser with reduced discharge ports; and

° Optson 3~ Abandonment of the existing diffuser HDPE segments (123 ft.) of the existing
diffuser. and replacemen’t w:th a new diffuser design installed on top of the existing {(at river
bed level) Thas option wnli mvolve abandonment of the HDPE pipeline, remaval of existing
ports, gradmg of the river bed installation of an articulated concrete block matt, installation
of new diffuser w_lthr_e;d_uce ports, removal of a section of steel pipe, and anchoring. in
addition this option will require the preparation of a dispersion model and the design of a
new diffuser with a reduced number of discharge ports.
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7. REVIEW OF SITE CONDITIONS, RIVER FLOW, AND PROPOSED
SCOUR PROTECTION

7.1 Diffuser Scour

The geotechnical investigation (2004} indicated that the general soil profile on the river bottom
consists of 1.5 to 2 feet of very loose silty sand and silty clay undertain by 2.5 to 5 feet of medium
dense silty sand underlain by over 50 feet of medium stiff to stiff silty clay and sandy clay. Based
upon the reported blow counts, the mediurn stiff to stiff silty clay, and sandy clay layer provides firm
bearing. The top of the medium dense silty sand layer is mterpreted to represent the depth of
general scour in the river, as the density of the medium dense sand !ayer exceeds that of river sand
re-deposited on the bottom after a scour event. : I

Per the Komex report (Komex 2004a) The United States Geo!oglcal Service (USGS) river flow data for
the Old River at the Highway 4 Bridge was analyzed to determine the probability distribution of the
mean velocity in the river channel. Due to hmltatlons in how much data could:be analyzed at that
time {65,536 rows), the probability distribution is based upon data collected from October 13, 2001
through September 22, 2003 (data collected at 15- mmute mtervais} As the Old Rlver :s strongly tidal,
the data were analyzed for the dtrectron that had the hlghest mean velocities {the negatwe velocity
direction towards the south meaning tidal inflow). Based upon an analys;s of that data, the prohability
distribution of mean river velocity is presented in F:gure 1. ‘

P
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Old River At Highway 4 Bridge
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Figure 1 OtdrRi\;e'r At Highway 4 Br'idge} Probabi[itv Di_sl:ribuiibn of Mean Velocity

The prélﬁébjlity distribution of mean: river velocity indicates that scour is an important criterion that
must be considered in the riverbed diffusersupport design. Therefore, it is recommended that for
Options 1, and 2 the diffuser be_bigced in an excavated trench below the depth of scour,
approximately 2.5 feet below the existing riverbed, and for all three options, an articulated concrete
block matt {ACBM) should be installed above the header at the level of the existing bed to prevent
scour in the region of the d{iffuse'r.:Since the ACBM is porous, it would be important to incorporate a
geotextile into the design tio%preVent bed material foss through the interstitial spaces.

8. COST ESTIMATE

A preliminary cost estimate was prepared for the upgrade/repair of the three diffuser options
described above, The cost for each option is presented in Table A and includes supply and installation
of the material, on-site disposal of stripped and excavated material, mobilization and de-mobilization
to and from the Site. Details pertaining to the construction cost include: 2% insurance, 20% contractor
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overhead and profit {OH+P), a contingency of 15% and excludes tax, Costs in Table A do not include
Engineering and Construction inspection costs for Advisian as outlined below.

Advisian estimated cost to support the design, dispersion modeling, water quality monitoring,
bathymetric survey and construction support is $120,000. Details of the items included for this cost

are the following:

e design of the selected diffuser option and dispersion modeling for Options 2 and Option 3;

e water quality monitoring and bathymetric survey (7- 12 hr. days, 2 - 8hr. days mob/demob);

o construction support {7- 12 hr. days, 2 — 8hr. days mob/demob);

o specifications and issued for construction drawings; . i

e Regulatory Support . ‘

e construction completion report (including daﬂy fteld actwmes, water quality monitoring and
as-built drawings); and o

e Tax excluded i

P

Tahle A Cost Estimate for TDBC Diffuser Upgradé/ﬁqpair Options

i

Activity/Material ‘ R - . Estimated Cost
Option 1 — Removal and Replacement of Slmllar lefuser Desrgn P $268,500
Option 2 — Removal and Replacement of lefuser W|th New DeSIgn L i $266,900

Option 3 - Abandonment and Repiacement of Drffuser W|th New Design $304,000

P

9. CONCLUSIONS AND RECOMMENDATION

9.1 Conclusmns it

Based on the resuits of this assessiment, the followmg conclusions were made:
e Sections ofthe diffuser appear to be damage, either partially operating {downstream end of

the 10 in. segment) or non operatmg {6 in. segment). Based on the 2017 underwater survey
prepared by B:shop DIVIng & Salvage, the 6 in. segment of the diffuser is non-operational with
no flow observed in any of its ports. Also, per the underwater survey the 10 in, segment
appears to have weak flow at the downstream end. The CCTV camera inspection completed
by Subtronic Corporation indicated that a blockage was present at the downstream end of 10
in. segment, verifying the flow observations made by the underwater survey.

¢ The hydraulic assessment completed for the TDBC sanitary system {from the lift station to the
outfall} indicated that the current system is operating with higher head loss compared to its
original design. Therefore, the lift station has to deliver a higher pumping head to convey flow
through the system. The results showed that to deliver a flow of 3.11 MGPD the lift station
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required a pumping head of 19.9 psi, while under normal conditions the expected pumping
head should be of approximately 15 psi. The higher pressure head required is a result of
additional losses encountered by flow being channeled through a lower number of diffusers
which increases the jet velocity and the loss at each Tidefiex valve. This increased head losses
are in agreement with 2017 results of the underwater and the CCTV camera inspection,

e To improve the overall system performance, the existing diffuser should be repaired or
upgraded. To this point three repair fupgrade options have been prepared as described in
Section 7. anlo

9.2 Recommendations

Based on the results of this assessment, the following re)corﬁmendat'ionsiwere made:

¢ To verify that there are no significant issues'with the perfarma ncie: of the Lift Station {5
pumps), it is recommended to complete a phmping test using the fiftfstation recirculation
system. The result of this pump test should be then compared to the orlgmal performance
result of the system to confirm no loss in orrgmai pumpmg performance.

e To assist the outfall repalr/upgrade design, a bathymetrlc survey of the outfall areais
recommended. This survey will prowde details of the river bed, and indicate if scour or
sedimentation has occurred near the outfall area and anform the bed preparation design for
the selected option, . i . ‘

e The probabmty distrfbut;on of mean rwer veloc&ty mdtcates that scour is an important
criterion that rqust be considered in the rwerbed dlffuser support design. Therefore, it is
recommended that for Opt|ons 1,and 2 the dlffuser be placed in an excavated trench below
the depth of scour, approxtmate!y 2.5 feet beiow the existing riverbed, and for all three
optlons an artlculated concrete block matt (ACBM) should be installed above the header at

the level of the existing bed to prevent scour in the region of the diffuser. Since the ACBM is
' porous it would bé !mportant to |ncorporate a geotextile into the design to prevent bed
materlal loss through the. mterstttlal spaces.

o Outof the three repatr/upgrades presented in this document, Advisian recommends Option
3, asit will requlre less dtsturbance of the outfall area and may require an easier installation.
This option wﬁl also use reduced number of ports, which will reduce maintenance and lower
the chances of obstructton damage. In addition, this option will involve shorter ports
compared to the onganal design therefore, allowing for sufficient water depth above it
without restricting boating activities in the river.

o ltis recommended that for all design options a protection (cage is installed) be considered to
prevent damage from boating activities {e.g. vessel anchors}

e As part of the construction activities and per the State of California requirements it is
recommended to implement a turbidity monitoring program for the duration of the
construction activities.
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11. CLOSURE

We trust that this letter proposal satisfies your current requirements and provides suitable
documentation for your record. This work plan is based on our current understanding of your
requirements for a baseline assessment of three water wells. If you have any questions or require
further details, please contact the undersigned at any time.

Sincerely,

Efrain Giron, Ph.DB., P.Eng.
Senior Water Resources Engineer

Senior Reviewed by

Jeff Crofton M.ASc., PEng ;
Director, Surface Water Engmeermg, Amencas
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