Impacts and Identification of Tidal Intrusion
Sources in Manchester-by-the-Sea’s
Wastewater Collection System
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Manchester-by-the-Sea Collection System

I(

TATA & HOWARD

=3 (2
: o ¢
- ! 2 K]
IS =]
s 7. < °
o olo)e % < 3V A
s ] N3 ® ? .Qﬂ éﬂ
‘O @ 7 Q\ ¢ 6 @
G q QD A 2la o ) - | S
o
= e k7l &le
) f o\e £y ) g, al o=
SN Ig 08,
(3 b =]
&= — s T \ (eSa o2 o la
o = o 0
o
Q a ‘,“ Ya/s) 3 S 3 ° 8 V.
SloTe S :. AN = 4
7 Y
- % Yol /5, v 4 °§: 2 < 03}
0 ° 9, o
¢ = 8 E
% 2
Ly
& =) & o, S ST VAN
= 0 P % & Lo [a] /s U
X ) o}® ° e °
(i) °? N < = 0
N e >
2] @, 4 “ EN > ’ 3.
0] (! o
- =\ o
4 AN/A 2 3 -
& 459 °
»AS 49
) =
R AP s o 2
@ = 2 w ) ao N ) [} =0
= 7y o, Py
Y o iy [
@ .cs X L .
b N =
< - 7 U X s =
e/, 7 o & r
& a o
A eﬂv ° Z“Q o o
« va.;a 2% = N
9o o () a &
. o 8
4 NS 0“ § &> ) o,
N a @ ¢ = & & o S
® o 6°° &\, acla forg
@
ey o - oo S \E
4 S ] os\ o \3 %% s A >
° .é - 2 s & & P
A o N
> 9 b 0y R S s\dis
a v e 3
‘B = 3 ¢\° ® o g 2 . @9 =
] A > .o ARE:]
3 9 g R &
< B © '% 8° ‘,,(? oo"
& o Sa A :

Unsurpassed Solutions
in the Water Environment

www.tataandhoward.com



——
Shoreline Collection System
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Beach Street
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Background and Acknowledgements

Investigations into Tidal Intrusion Date Back to 2011

Wright-Pierce: December 2012/January 2013
 Salinity Sampling, Video inspection, depth measurements in 12 SMH

Woodard & Curran: October 2013
* Salinity Sampling in 9 SMH’s

Woodard & Curran: July 2014
* Salinity Sampling in 4 SMH’s
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Infiltration and Inflow Investigations

Woodard & Curran I/I Analysis Report December 2013
* Flow Metering Program
* Smoke Testing and Dyed Water Flooding

Woodard & Curran SSES Phase II Report September 2014
* Flow Isolation

e Manhole Inspection
* CCTV Inspection
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2012-2014 Sampling Data

Salinity Testing Results 2012 - 2014
Manhole No. Salinity (ppt)
Dec 2012 Jan 2013| October 2013 July 2014

156 0.3-0.7
155A 0-4
155 0-0.3
154B
154A 3.0-14 29-12.2
154 0-35

153 2.8-6.1
152 1.6 -30.6

151

2 24-7.2

1A 3.9-5.7

1 34-74

130 0.3-2.6

119 N/A - 4.5

98 0.2-0.3

95 0.2-2.8

3 0.6-3.9
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BEACH STREET:
Salinity at high tide over 30 ppt in 2012.
Dropped to 12-14 ppt in later investigations.

HARBOR LOOP:
Salinity at high tide 3-4 ppt.

LEGEND

Beach Street Area

Harbor Loop Area
WWTF
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Tidal Intrusion Source Identified

* Tidal source identified
between SMH 154 and
SMH155A January 2013.

* Service Lateral

* Estimate Flow: 29,000 gpd
* Repaired in September 2013. )
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Impacts of Tidal Intrusion
at WWTF
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Impacts of Tidal Intrusion at WWTF

* Discernable flow increases during high tide periods
* Increases in salt concentration can impact treatment

performance
- Total Organic Carbon removal

- Oxygen Uptake Rate

* Operator routinely increases biomass in system in advance of

significant tidal events.
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Operations Data during Maximum High Tide

Page 3

TOTAL LBS
15,600-16,600

TOTAL LBS
12,700-13,800
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Operations Data durina Maximum Hiah Tide

TOTAL LBS
12,700-14,500 —=

TOTAL LBS
15,400-17,800 )

(s

TATA & HOWARD

Plant mf}UCh‘ESTEZ W W TP OcToBER
Process Control SPEC. LAB. DfmoF&WKEH
5.0 TArs. WA, WA TNFLC EFF (CLapirnce| AR ER
1 2.7 1 7.¢ .01 1.0
2 20 |78 |Il.o )I 0_
3 [34¢8 11453 3353118722019 |4 Coo| 860 [S000 93¢ 79 |22 [I.s |15
4 35291482 33851941185 [SO00- XL 379 | 2o |73 |]o 1.0
S 13347 1192 908|607 Scool-2123% 4eg 2.0 | 7.2 |05 | [.O
6 3423 {1880 §72123¢0 5000 |-190 e - ’:g ;; ;j: II c0> ;
i 15 7/5] 2(s ) . } .
; 3028 [230( |30641239512451 15000\ 2¢ Lo 2L 15
9 e legs .ol 1O
A RIE AN
1 |3400[1970]3372428 k375 [sooo |- (73 Héq[3s =R .
3521[21249 [3324[208y]i366 [5000[-t3¢6 [4000 Yz e qg4(2.q |25 [1.o]| |.O
3362 (2015 2002|1(23 }bsioooalcus §g ‘77L} clf).g‘ g.g
000k 12T . . . .
3294 |2105”[324§|2203] 662 J \ LY Ll 5%
2.5 | 727 [1.o] 1o
387112317 230573104 000 [ 87¢ 1000 606 1.9 | 7.4 [ 0]20
35972247 343022392171 j6000| 34 Soo |28 | /78 |5 } \cs{
3901 [235% 2333[2618 7 600l16¢00|| 600 4000 499 g lzs 727120 /.
36132198 2256(23¢0 6000|-52q § 2i ;2 .é {. c;
3453|2460 |357512395 1148 L0CO|-65 8 =TT o
S5 2/_6% .o /l‘ég
3962|2374 |3%2512243[22¢4 [¢coco|] 25| [§000 SO Y . 2.0 [
3810|2178 [3977[2203]L 7€ }$507]16000 {43 He | 3.6 ‘%ﬁ .0 5.01
3575|2305 2243|1670 605(16000| $9 |{ooo 43¢ 67130 O|[-ol T }
35102219 2332|578 ze%o 56‘2 T L?_é_; %’.g 2 g ﬁs’
202 203 oll 0(& |Irooo . . . ]
3400 i 713309 l6 | 3 17.% RN
Sylzellol /o
HETIRRA 22441 16000 |4 Y43 {4000 qJ0s 36| /27 2.0] |3
S2000 582y
.B&Y 2176 2164|980 15500- 329 1677 \ 88 g5y 1 3.2 | 7.8 Lo | o

Unsurpassed Solutions
in the Water Environment

www.tataandhoward.com



———

TATA & HOWARD www.tataandhoward.com



MH 119 (Harbor Loop) Salinity Observed During High and Low Tide Events
| | ' '

Salinity (ppt)
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Salinity (ppt)

MH 119 (Harbor Loop) April 10, 2016 — Spring Tide
Salinity and Depth vs Tidal Depth
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Salinity (ppt)

MH 119 (Harbor Loop) April 18, 2016 — Neap Tide
Salinity and Depth vs Tidal Depth
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MH 151 (Beach Street) Salinity Observed During High and Low Tide Events
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Salinity (ppt)

MH 151 (Beach Street) April 10, 2016 — Spring Tide
Salinity and Depth vs Tidal Depth
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Salinity (ppt)

MH 151 (Beach Street) April 18, 2016 — Neap Tide
Salinity and Depth vs Tidal Depth
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MH 151 (Beach Street) Salinity vs Tide Height
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MH 151 (Beach Street) High and Low Salinity Readings
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MH 151 (Beach Street) Salinity Variation vs Tidal Variation
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Conclusions of 2016 Salinity Metering

e Harbor Loop
- Salinity and Depth increase as tidal height increases
- Impact seen at approximately 8.5 ft tidal height

* Beach Street
- Only Salinity increases as tidal height increases
o Salinity increase generally lags tidal height increase
- Impact greater when tidal height reaches approximately 10 ft

e Salinity increase from Beach Street source(s) are more significant
than Harbor Loop source(s)
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Beach Street Investigations

e 2016 /T Investigations Report
* 18,000 ft CCTV

* 375+ Manhole inspections

* Beach Street Investigations
* Beach Street and Tappan Street TV — Salinity
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Beach Street CCTV Investigation Results
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Beach Street Repair March 2017
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* Emergency Contract
* DI section with Himax
couplings
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Harbor Loop Investigations

* December 2016 Harbor Loop Investigations
* Visual MH Inspections

» January 2017 Harbor Loop Investigations
« CCTV
* Visual MH Inspections
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Manhole was filled above trough.

water was bubbling and swirling in. |
/ ) 110" to top of water - 9:35am i | -
| T 113" to top of water - 11:50am Y

@ ~ 4 . PXONVS 16

\ 2 | Manhole w -iously replaced with _
/ Q‘ cieanout. Cleanoot submerged - 9:122m = &
Z (TP SR\

{1\ <3\ @ Z e \E

O / Manhole backed up with waste - 9:07am
Manhole cleaned - 11:30am
57" to top of flow - 11:44am

|

| /
\’ 409 N\
/ [IV, " :
"l \ v ‘\
40" to top of flow - 8:55am s ”
39-40" to top of flow - 9:54am [\ N/ )

AR N

é Tide Schedule

- <> 97" to top of flow - 8:42am I
/4\/ 07.5" to top of flow - 9:51am !

-

~ \ High: 9:57 am

\
. Low: 3:40 am
High: 10:35 pm

T
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December 2016 Harbor Loop
Visual and depth measurements taken
before, during, after high tide.

Results
* Depth of flow observed to increase
during high tide MH’s 119-120
* No significant change in depth of
flow upstream of MH 125.

e Recommended CCTV — Low Tide

www.tataandhoward.com
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— n -
| 8:40am - CCTV could not be completed

to MH 121 or MH 119 due to tuberculated
" | pipes. 2:45pm- MH 120 cleaned and

2017 CCTYV Harbor Loop Inspection (January)

e Performed around low tide
* Obstacles
e location
s * high level of corrosion and build-up
k0 * CCTV and heavy clean planned - 2017 Sewer

Sag in pipe at MH 126A

el Rehab Contract

Z 1 waste - 11:10am \
Manhole cleaned - 1:00pm | >

“\ 10:30am - CCTV 115 feet. |
Q/ stopped due to debris

.~ Tide Schedule

High: 4:01 am
Low: 10:10 am
High: 4:21 pm
Lown: 10:35 pm
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Harbor Loop Approximate MH Locations
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Looking Forward

e Salinity Meter Installation — Beach Street

* Cleaning and CCTV Harbor Loop - 2017
Sewer Rehab Contract

- Shoreline reconnaissance - low tide

- Possible Smoke Testing
— Last performed October 2013
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Questions?
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