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Standard Operating Procedures
for Performing Worlt on Pipslines

April 12, 1999,
standard Operating Procedures for
Performing Construction Work on Pipelines
COPY NUMBER: (02

Furpose

The purpose of this policy is to formalize established practices of the Massachusetis Water Resources Authorriﬁ:y to
assure that proper procedures are used when performing planued construction woik on pipelines used to CORVEY
potable water. -

Format
Phase | - Taking Pipe Out-of-Service

Notification of Intent to Performa Work on Pipeline
Identification of System Components

Regulatory Concerns

Preparations for Initial Dewatering

iz

B

@

Phase Il - Performing Work on Pipe
@ Quality Assurance/Quality Control

Phase Il - Puiting Pipe Back in Service
Disinfection/Flushing
Emergency Response Action Plan

Preparation for Reactivating Pipe
Reactivation of Pipe

B

5]

&

Procedures

MWRA SOP Activity ‘ Responsibility

Phase { - Taking Pipe Out-of-Service
Notification of Intent to Perform Worl on Pipeline

1. Notify MWRA Valve Operations Mark Johnson, | Design Engineer to specify that contracior
Superiniendent, Distribution, (781) 396-0500. shall make notification(s).
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Stendard Oparating Pmcedu: es

for Performing Worl on Pipﬂlmes

MWRA SOP Activity

_ Responsibility

Ideniification of Sysiem C omponents

surface water or sanitary collection system to a treatment
facility).

1. Identify the poriion of pipe to be taken out of service by section | Design  Engineer o specify with
mumnber and stations and the Community(ies) in which plpclme coordination with Waterworks
is located. " (Limits of pips to be taken out of service will, in most | Operations.
cases, exceed the limits of pipe on which Work is to be
performed. ) » ‘

2. Idcnmfy all appurtenances and venfy their opcmbxht‘v Design Engirieet to identify appurtenances

~ Inline Valves during the design process and verify

By-pass Y?RV@S operability  with ~coordination with

B BX_OW”Off\ alveg Waterworks Operations. -

Air Release/Anti-Vacuum Valves

Meters
Repair or replace all inoperable components whose successful

' opération is neccssary to perform the scheduled work. . N

3. Identify all points of potential discharge from the portion of Design Engineer to identify points of
pipe to be taken out of service and confirm the ability to potential discharge during the design
achieve a water tight shut down at these discharge points. process and verify operability with
These points of discharge may include; coordination with Waterworks

B Inline Valves Operations.  Design Engineer, with

By-pass Valves cooxdxgataon wnﬁ’h’ Watemorks

: Val ' Operations, shall specify which point(s)

Blow-off Valves - of discharge shall not be used foxr

Air Release/Anti-Vacuum Valves discharge.

__Interconnection Valves/Branch Valves

4. Select the points of discharge to be used for dewatering the Design Engineer shall specify which
sclcctcd pomon of pipe. point(s) of discharge shall not be used

o A for dxscharge
5. Identify the ultimate receptor for the discharge (i.e. name of |

Design Engmecr xdentlﬁes the ummatc
receptor for each potential point of
discharge and specifies which poini(s)
of discharge/receptor(s) shall not be
used.
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Standard Operaling Procedures
for Pesiorming Worl on Pipelines

MIWRA SOP Activity

-Responsibility

Regulatory Colicerns

L.

Determine what Regulatory/Permit requirements will apply.
during initial dewatering and develop a list of emergency
comntacts.

The Design Engineer, with eoordination
with the Waterworks Planning
Department, will-determine the -
regulatory/perfmit requirements and
specify accordingly,. MWRA future
NPDES pipeline dewatering permi
(under negotiation) will likely determine
requirements. Design Engineer will
develop an emergency contact list for
regulatory requirements.

If discharge is to a storm drain or receiving water, notify as
applicable:

Local Community - Department of Public Works and Board
of Health

Notify Conservation Commission as a courtesy (repair and
maintenance activities for lawfully located water supply

pipelines used for public service are exempt from filing an
NOI)

QOther

The Design Engihe@f shall develop
a list of “Other” agencies/groups
‘and shall specify that the contractor
provide notifications prior to

discharge.

All discharges of contaminated water info a storm drain or
receiving water are to be in accordance with applicable
regulatory requirements.

The Design Engineer shall specify a
requirement for the conivactor to
discharge in accordance with applicable
regulatory requirements. In the absence
of an issued NPDES pipeline
dewatering permit, parameters
established in the MWRA Waterworks
Dechlorination Manual shall be met.

If discharge is to a sanitary sewer (combined or separated),
provide a flow estimate and notify:

Local Community

MWRA Sewerage Division

The Design Engineer shall specify that
the contractor is to obtain all written
approvals/permits for discharge to
sanifary sewer.

Preparaiions for Initial Dewatering

o

@ @

Determine available method(s) of dewatering,.
Gravity

Pumping

Combination

Design Engineer will determine during
design if dewatering is feasible. Design
Engineer shall specify that the
contractor will develop a dewaiering
plan.
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Standard Operating Procedures
ior Performing Worsik o Fipslines

MWRA SOP Activity

R

. Responsibility

b

B B B

B

Identify Discharge Pararneters:

Route and final destination of discharge water

Determine/Estimate discharge volume and rate

Measure/Estimate discharge chlorine residual

Estimate volume of dechlorination solution and dosage
rate required ' ‘

The Design Engincer shall determing
route, destination, voluime, and raje
during design and specify which routes
and destinations are unavailable and
require the contracior to prepare a
disinfection/dewatering plan. MWRA
Operations will review contracior’s
plan. When available, MWRA NPDES
pipeline dewatering permit and
treatment/ monitoring requirement vill
become part of the Confract Documents,

i}

Further investigate discharge point(s) locations and assess the:

. following concems:

Traffic control issues/Police Details
Pedestrian Safety

@ Environmental Concemns (e. E. dcchlorination,.turbﬁdii:y, eic.)

The Design Engineer shall investiate
the points of discharge and assess
during design.” The Design Engineer
shall specify for the contractor to
provide traffic controls/police
details/pedestrian safety for ail
activities. The Design Engineer shall -
specify that the contractor shall prepare
a dewatering plan.

Prepare a time schedule for dewatering pipe.

i

The Design Engineer shall specify that
this is part of the contractor’s
dewatering plan and included in the
project schedule.

wh

Confirm watertight shut down of all valves that will be used to
isolate the pipe and use a lock out/tag out system on all valves
while in their closed position.

isolation valve has been used). MWRA

Design Engineer shall specify the
contractor is required to handle a
reasonable leakage (100 gpm per

Operations will operate valves for
isolation and perform lockout/tagout on
isolation valves, Design Engineer shall
specify that the contractor shall provide
locks, tags, and chains.

Dewater pipe by opening selected blow-offs and manual air
release valves.

MWRA Operations to operate valves.
The Design Engineer shall specify that
the contractor shall provide police
details, traffic controls, and dewater the
pipe per the approved dewatering plan.
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Standard Operating Pr@t&ed&fes
jor Performirig W@m.on Fipslnes

MWRA SOP Activity

Respongibility

Phase Il - Performing Worl on Pipe

Quality Assurance/Quality Conirol

1. Work perforraed on pipe by a Contractor is io be in
accordance with the Contract Specifications and documented
by the following applicable checlkdists. Copies atiached.

Form Description of Work
Manual Valve Installation Manua! Valve Installation
Checklist (e.g. butterfly valves, gate

valves, etc.)

Automatic Valve Installation
Checklist

Automatic Valve
Installation (e.g. air relicf)

Design Engineer shall specify that
SOP checklists shall be incorporated
into the contractor’s QA/QC plan,
Resident Engineer {0 assure
coniractor in compliance with
Confract Documents and contractor’s
QA/QC plan.

Phase Hll - Puiting Pipe Back in Service
Disinfecﬁo&/ﬁwshimg

1. When all work has been successfully completed and the pipe is
ready to be put back in service, develop a plan for disinfecting
and flushing the portion of pipe that was taken out of service.

Feasibility to be determined by the
Design Engineer during design.
Design Engineer shall specify that the
contractor develop a disinfection plan,
including methods of filling, chlorine
introduction, flushing location,
testing/monitoring locations, in
conjunction with water disposal plan.
MWRA Operations will review and
provide comments to contractor’s
plan, ' ‘

2. Disinfection/Flushing is to be performed in accordance with
the latest version of AWWA C651 and MWRA Policy and
Procedures for the Chlorination/Disinfection of Pipelines.

Design Engineer shall specify a
requirement that the Contractor
disinfect and flush in accordance with
these documents.
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Standard Operating Pi‘oéedw’es‘
for Performing Work on Pipelinss

MWRA SOP Activity

Responsibility

Notification of disinfection/flushing and compliance with
regulatory requirements and permits are to be as outlined

- above for initial dewatering. Chlorinated water shall be
treated to meet the discharge criteria for the receptor (i.e.,
storm drain, sewer, river, etc.).

Design Engineer shall specify that the
contractor shall perform disinfection ,
and flushing in accordance with
regulatory requirements, Treatmeng
of chloraminated water will be dope
in accordance with the MWRA .
NPDES pipeline dewatering permit
under negotiation or in accordance
with criteria identified in the MWRA.
Waterworks Dechlorination Manual,

Check that all potential points of discharge not in use for
flushing within the limits of the pipe taken out-of-service are
closed,

The Design Engineer shall specify that
the contractor is required to check and -
verify, in the presence of the Resident
Engineer and MWRA Operations, that

| valves within the confract isolation

limits are in the proper position.
MWRA Operations will be responsible
to verify that valves outside the
coniract isolation limits are in the
proper position. The coniractor shall
accompany the Resident Engineer and
MWRA representatives to verify that
valves are in the proper position. The
contractor shall be required to develop
a checldist of valves to be verified as
part of the disinfection plan and
included as part of the QA/QC plan.

All potential points of dischargé are to be inspected during
disinfection by personnel that are trained and equipped to
report and manage an unexpécted discharge/leak of chlorinated
water. o '

The Design Engineer shall specify that
the contractor is required to monitor all
valves within the contract isolation
limits and the point of discharge.
Valves outside the contract isolation
limits will be monitored by MWRA
Onerations,
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- Staridard Opsrating Procedures
for Performing Worl on Pipelines

MWRA SOP Activity Responsibility
6. All closed valves at points of discharge not in use shall be The Design B ”Bme@ﬁ shall sp@mfy that
locked out/tagged out. the coniractor is required to lock

oui/tag out valves within the coniract
limits and provide locks, tags, and
chains for the MWRA to logkout
valves outside the contract limits,
Locks, chains, and tags will be turned
over to the MWRA. afier completion.

7. Inspectors should be equipped with a means of The Design Engmecr shall specify that
communication, operating tools, maintenance tools, and the contractor is required 6 have
.chemicals for neutralizing chlorine. equipment on site within the contract

isolation limits, The MWRA will
provide its inspectors with the
equipment for .locations outside the
coniract isolation limits.

Emergency Response Action Plan

1. If, while the pipe is filled with chlorinated water for The Resident Enginger will nOt{‘fY the
disinfecting, a leak should occur which poses a threat of MWRA Cons@'uctxox} Coordinator,
accidental relcase to a surface water, then notify the DEP of who in tum will notify DEP. The
the threat of a release within two hours of obtaining knowledge Resident E?gm eerf will fcvelop 2
about the threat. Call the DEP Statewide 24-hour per day g‘irgici ? Sn eﬁ;g;zgscicii‘;il;;m
Emergency Number, (888) 304-1133, for reporting oil and emergency protocol :will be followed.
hazardous material releases.. In the Boston-Metro area within ’
area code 617, the following number can also be used, (617)
556-1133.

Immediately notify the operator of the valve supplying the
water and chlorine feed to the leak and instruct to stop feeding
chlorinated water.

Assess the sithation by making observations as to origin and
discharge point of the leak and determine if a release to a
. surface water has occurred and if corrective action can be
taken to terminate the discharge. Take corrective action as
appropriate,
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Standard Operating Procedures

for Performing Work on Pipslines

MWRA SOP Activity

Responsibility

[

If'a release event has ocourred to a surfiics water, perform
remedial actions (refer to examples of remedial actions in
Attachment A) to protect the environment.

Within 2 hours of the event, notify the DEP of the event and
‘action taken by calling the number(s) listed in item No. 1

above. Provide an estimate of the amount discharged and the
concentration. '

Notify local community (Department of Public Works and
Board of Health), owner, or operator that chlorinated water is
being discharged to their property or facilities.

The Resident Enginesr will notify the
MWRA Construction Coordinator who
in turn will notify DEP. The Resideng
Engineer will develop a notification List
that will inclode the contractor and
Resident Engineer. The Resident
Engineer will also notify the project
Licensed Site Professional (LSP).

Breaks of magnitude that are deerned a public safety hazard
may involve activating an Emergency Operations Center and
notifying MEMA, DEP, DPH, state police, and other agencies
as directed by the local emergency response plan.

The Resident Engineer will notify
MWRA  Construction Coordinator,
who in turn will notify others. . In the
event of an episode deemed to be of
“immediate danger to life and health”,
the Resident Engineer will also call 911
immediately.

Preparation for Reactivating Pipe

L.

When the pipe has been successfully disinfected and flushed, it

_should be prepared to be put back in seivice.

MWRA Operations to operate valves,

Check that all potential pz)ints of discharge (valves) are in the
closed position except the manual air release valves which are
to be opened for filling,

| Operations to verify valves outside

The Design Engineer shall specify
that the contractor shall verify all
valves inside the contract isolation
limits are in the proper position and
imclude a checklist as part of the
disinfection plan. MWRA

the contract limits.

Use a lock out/tag out system on all valves that are to remain
closed during pipe reactivation.

The Design Engineer shall specify that
the contractor is required to lock
out/tag out valvés within the confract
limits. The MWRA will lock out/tag
out valves outside the contract limits.
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Siandard Opersiing Procedures
for Performing Worsts on Pipelines

MWRA SOP Activity . Responsibility

Reactivaiion of Pipe

1. Afier reactivaion discontinue use of lock out/tag out on closed | 1he coniracior shall be reguired to
o ' . remove lock out/iag out valves within
valves. ' the contract limits. The MWRA will
remove lock out/tag out valves outside
the contract limits, MWRA will direct
. confractor to remove locks once pips
and valves are accepied and ready for

service. ' ‘

fn: sop0199a.doc
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ATTACHMENT A

EXAMPLES OF REMEDIAL ACTION FOR LEAKS RELEASING
CHLORINATED WATER TO THE ENVIRONMENT

EXAMPLE NO. | - Leaking Air Release Valve

Siination: It is determined that an air refease valve is leaking chlorinated water in the valve

chamber. The water is spilling from the chamber inito street where there are catch
basins. A call has already been made to have the line shut down, '

Action®. Use mesh bags containing sodium thiosulfate o encircle the caich basin forming a
low wall. Use additional bags to rorm an impoundment so that the water is

coilected and passes through the sodium thiosulfate for dechlornation before
entening the catch basin.

EXAMPLE NO. 2 - Leaking Blowoff .

Situation: It is determined that a blowofFis leaking chlorinated water directly inio a storm

drainage systemn which may be connected to a surface waier. A call has already
been made to have the line shut down.

Action: Determine where the nearest downsweam manhole is located on the storm
drainage system. Install bags of sodium thiosulfate forning a dam across the
manhole and forcing the leakage 10 pass through the bags ror dechlorination.

Determine if chlorinated water has reached points downstream of the manhole and
take further similar action, '

EXAMPLE NO. 3 - Discharge into A Stream or Brook

Situarion: [t is determined thar chlorinated warer is discharging from a storm drain into a

stream at a headwall. A cai} has aiready been made 1o have the line shut dowmn.

Action; Determine. a point downsiream o the discharge where the siream can be blocked.

[nstall bags of sodium thiosuifate 1o form 2 dam across the siream which forces
the water through the bags ror dechlorinarion.



MANUAL VALVE INSTALLATIO

ON @HE@%US

(applies to Butterfly Valves, Wedge Tvpe

I
ate Valves. Knite

Ball and Plug Type Valves).

PROJECT:

CONTRACTOR:

NAME OF CONTRACTOR'S QCIGA REPRESENTATIVE:

€J)
()
W
=0
®
<
<
B
LG

NAME OF ENGINEER'S QCIQA REPRESENT&TWE

SECTION

ITEM

Shop Drawings Approved:

Manufaciurer's Cenifications Recewvad:

Shop Test Results Receved:
Valve Deuvered to Site:

Reeeipt Inspection Conductad:

Valve as per Approved Shop Drawing:

° Manufacturer:
° Type & Size of Valve:

° Cperating Hand Confirmed:
° Remove any Shipping Stops:

° Confirm Valve Seat Type:

° Operator Extensions on Site:
° Pesition Indicators in Place:
° Ceorrect size Operating Nut:

0 OpeniClose Operation Conducted:

° Confirm Op. Step & Disc Align(Open):,
° Confirm Op. Stop & Disc Aligrn(Closeo):
o Operating Turmns (Count) Confirmed: . .

Appurtenances on Site:

TEM

Operaung Wrench (if requirea):
Valve BoxwVault/iitd on Site:
Over Torague Dewvice (if reguirea):

Lock Qui/Tag Out Devices on Site (if required)z

Contractor

Centractor

Engineer

Yes Neo Date Refnarks

‘Engineer

Yes Ng Date Remarks

NOTE: APPROVAL TO INSTALL VALVE SHALL NOT BE GRANTED UNTIL ALL OF THE

ABOVE HAS BEEN CHECKED AND/ OR ACCEPTEDIAPPROVED.

Anproval to Install Valve:
Date installed:
Location of Inswallation:

Contrasior

Engineer
Yes Mo Date Remarks



AA%UAL VALVE INSTALLATION CHECKLIST(C

ontinued):

POST INSTALLATION CHECK LIST

Centractor
ITEM Yes No Date
Confirm Over Torgue ih Place (if required):
Confirm /alve to be in GLOSED POSITION:
Functional Test Conducted (Operate Valve):
Satisfactory PSl & Leakage Tesis Conducted:

Install Csntracior's Lock Qut/ Tag Out:

Lock QurTag Out keys turned over to Coniractor:

CONTRACTOR'S LOCK OUTITAG OUT CONFIRMED BY:

Engineer

Yes No Date

RS

ENGINEER'S REPRESENTATIVE (PRINT NAME) G@NTRACTGR’S REPRESENTATIVE (PRINT .

AE)

Signature of Engmeer's Representative.

N@TE TRANSMITTAL OF VALVE TO OWNER FOR NORMAL USE/OPERATION AND

Signature of Contractor's Representative

MAINTENANCE CANNOT TAKE PLACE UNTIL ALL OF THE AIGVE HAS

BEEN CHECKED AND/! OR ACCEPTED/APPROVED.




SECTION

DOCUMENTATION @F TRANSMITTAL OF VALVE LOCK OUTITAG OUT:

The suz;ect valve(s), listed below. hasrhave been inspecied and tesied as noted above and is réééy tobe °
transmitiea to the Owner for normal use/operation and maintenance.

VALVE SIZE VALVETYPE LOCATION - STATION VALVE FUNCTION LOCK/ KEY #

On the val\)e(é) was/were confirmea to be n the CLDSED POSITION an@ the Contracit

Lock CurTag QOut device was removed and the Owner's Lock Oul/Tag out device was installed as witnessed
below. .

The following personnel confinm that the subject valve is in the CLOSED POSITION and witness 16 chenge o
from Contractors Lock Out/Tag Out to the Owner's Lock OuyTag Qut :

Contrac:ar: . : DATE:
Print NamesTitle Signature
Engmneer: . . ' DATE:
Print NamerTitle Signature
Qwner: DATE:
' Print NamerTitle Signature

END CHEGK LIST
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AUTOMATIC AIR RELIEF VALVE CHECK .MSST

CONTRACTOR:

NAME OF CONTRAGTOR'S QC/OA REPRESENTATIVE:

NAME OF ENGINEER'S QU/QA REPRESENTATIVE:

Contractor
ITEM 4 Yes Ne  Date

Shop Drawings Aoproved:
Manufacturer's Cernifications Received:
Shop Test Resuits Received:

(if applicable) )

VYalve Deliverea 20 Site:

Receipt Inspection Congducted:
\}aﬂve as per Approved Shop Drawing:
. M@nufa'@mref:

° Type & Size of Valve:
Approval to install valve

A valve cannot be approved for installation until all of the above has been checked and approved/accepied.

Instaliation:

Date instalieg:

Proper Location & Orientation:
Proper size pipe 125:

Close Nipples installed:

Isolating Valve instalied &
. readily accessible for operation:

Conduct Field Functional Test

TRANSMITTAL OF VALVE TO OWNER

The transmittal of the air release valve to the Owner shall take place concurrenf with the
turnover of the water main to the Owner.

END OF CHECK LIST
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EXAMPLE NO: 1 - Leaking Air Relezse Valve

Situation:

Action:

EXAMPLE NO. 2 - Leaking Blowoff

'

Situation:

Action:

It is determined that an air release valve is leaking.chlorinated water in the valve’
chamber. The water is spilling from the chamber into strest where there are ca&ch

basins. A call has already been made to have the line shut down,

Use mesh bagg’@@mz@mg sodium thiosulfate 1o @n@ird@ the catch basin forming a
low wall. Use additional bagsto form an impoundment so that the water is
collected and passes through the sodium thiosulfate for dechlorination before
entering the catch basin. ' '

It is determined that a blowoff is leaking chlorinated water direcily into a storm
drainage system which may be connected to a surface water. A call has already
been made to have the line shut down.

Determine where the nearest downsivéam manhols is located on the storm

drainage system. Iostall bags of sodium thiosulfate forming a dam across the
manhole and forcing the leakage to pass through the bags for dechlorinadon.
Detenmnine if chlorinated water has reached p@ams downsiream of the manhole and
take further similar action.

EXAMPLE NO. 3 - Disgilarga inio A Stream or Brook

Situation:

Action:

It is determined thas chl@nnaL@d water is discharging frorn a storm drain into 2
stream ai a headwall. A call has already been made 0 have the line shut dowt.

Determine a point downsiream of the Q%g@h‘l gg where the sweam can be blocked.

[nstall bags of sodiurm thiosulfate o form a dath across the siream which forces
the water through the bags for dechlonination.
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List'of Ta

bles

Table 1- Planned Dﬁgtribnﬂﬁﬁoﬁisysmm Discharges -
- Emergency Distribution Syst@;m Discharges:

Table 2 Dechlorinztion Materials

APPENDICES
Appendix A
Flow chart - Planned Water Release Event
Dechlorinating Agent Vendors
Material Safety Data Sheet - Sodium Thiosulfate
Sodium Sulfate

Appendix B
Leak-Break Report Form .
Emergency Response Record
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Dechlorination Tables - Explanation
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The \/iassachuse ts Water Resource %uthonty (\/i‘W’RA) has initiated disinfection: Vstem: 3
chamges to ensure that the water supply meets the current Umdeh"xes set forth by the Sa;e
Drinking Water Act. Iin 1996 a cornprehensive assessiment evaﬂuated the Amhomv s p“xmarv
disinfection system and found that several deficiencies.éxisted. To correct some:of these.
deficiencies. the Authority completed the ammonia separation project at the Norumbega
Reservoir in August 1997. This changed the injection point of the ammonia 1.800 feet
downscrem of its original injection point. With this location. change and an increase in the
chlorine and ammionia dosages. a higher chlorine residual is being be maintained in the

. distribution sysiem. With these and other changes, higher chloramine levels will be seen
throughout the MWRA system.and the commumty distribution systeins.

Chloramines in the mun1c1pal water supplv can pr@sem anisk to aquatlc environmenis. The
present level of chloramines in MWRA. potable water is toxic to fish and other aquatic
organisms. Therefore. if potable water is released directly to the environment wrth no treatment.
there is a potential for environmental impact.

The potennal impact from a release of potable water will depend on a number of factors such as,
the volume of water released. the concentration of chloramines in the water, the proximity to a
water body, and the available dilution capacity in the water body. The greater the volume of
chloraminated water released to the environment, and/or the greater the concentration of
chloramines. the greater the risk of impact. particularly to small streams that may not be able to
dilute the release.

Due to the number of factors that must be taken mto account, it is ‘verv difficult to predict what
effect a release of potable water wﬂl have on the receiving environment. Because of this, it is
more prudent to appropriately manage releases of pombl@ water and take prevemxve measures o
ensure the protection of the environment.

This handbook includes guidelines that provide management measures for relenses of
chloraminated municipal water for various types of activities. These guidelines outline measures
that can be taken to avoid releasing municipal water directly to local water bodies and provides
methods for treatrnent of this water prior 1o its release.

()
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- There dre many: reasons why potable water would: be released into he

o Municipalk Use -
= Hydrant Flow Testing
b Hydrant Flushing,

b Storage Tank Inspection and Cleaning

> Water Main Installation/Replacerent and Maintenance
° Construction Use
° Domestic Water Use
e Industrial/Commercial Water Use

- When releases trom the above mentioned activities have potential to impact the environment. the
chloramines must be removed from the water. This can be accomplished by adding a reducing
agerit such as sodium thiosulfate. Sodium thiosulfate is the most commonly used dechlorinating
agent: when it is added to water containing chloramines, the chlorine is neutralized and free
ammonia is produced; thus dechlorinating. When free ammonia is released into the environment,
it too is potentially toxic to fish and other aquatic organisms. The ammonia produced from
dechlorinaiing MWRA. potable water would be less than 10 mg/l. This is not damaging to
organisms in the receiving waters and thus does not need to be removed under most
circumstances. Water quality criteria for ammonia are temperature and pH dependent, and
concenirations below 10 mg/1 for acute exposure should not be toxic as long as the pH of the
diluted water is not greater than 8.0. If discharges have durations greater than 4 days. the
potential for ammonia toxicity in the receiving water needs to be evaluated.

. When releasing chloramines or utilizing reducing agents. pollutants are being added to the
environment. These releases are regulated by the National Pollutant Discharge Elimination
System (NPDES) program. Currently, the Authority is working with the DEP, Water Supply.

and EPA to establish the requirements for release.

Dechlorinating Agents

To neutralize an oxidant. such as hypochlorous acid. a neutralizing or dechlorinating chemical
can be used. Four types of dechlorinating agenis have been used

sulfur dioxide (SO2)
sodium bisulfite (NaHSO3)

sodium sulfite (Na2503)
sodium thiosulfate (Na25203)

-2 July 29. 1998
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Sodiur thiosulfaie is the most frequently used dechlorindting agent, due to the fact that sodium
sulfite or sodium bisulfite can cause an oxygen depleting environment. -The toxic threshold of
sodium sulfate as lisied in the Material Safety Data Sheet (MSDS) is 2.600 mg/L as opposed-to

~ 24.000 mg/L for sodium thiosulfate. Sodium thiosulfate is available in both anhydrous
. (Na28203) and pentahydrate (Na25203-5H20) forms. The difference between the two forms is

that anhydrous sodium thiosulfate will dissolve much slower, and lasta longer time when added
to water, such as a creek. On the other hand. the pentahydrate form is already hydrated. and
therefore will dissolve much faster than the anhydrous form. It i$ cheaper to use the less soluble
anhydrous form. s ' o S ’
It takes 1.5 parts of Na2S203 to neutralize 1 part of chlorine residual. For example. if the residual
chlorine in tap water was measured at 1 mg/L. it would take 1.5 Ibs of sodium thiosulfate io
dechlorinate 100,000 gallons. A more detailed explanation of how to prepare a neutralizing
compound is shown in Planned Releases. '

Appendix A lists the local sodium thiosulfate vendors and recent (1998) prices.
Other Considerations
Oxygen Depletion

Dechlorinating agents cantaining sulphite. such as sodium sulfite and sodium bisulfite, exert an
oxygen demand on the water that it is being applied to. If excess chemical is used and it eniers 2
creek or lake. an environmental impact can result because of a reduction in the oxygen content of
the water. Care must be taken to ensure that oxygen Jevels are not significantly altered with the
addition of such chemicals. The best way to ensure that oxygen is not depleted is to use sodium

thiosulfate as a dechlorinating agent.

- pH Levels

Although noi specifically related 1o dechlorination. it should be noted that chiorine solutions (€.8-

~ sodium hypochlorite) used to super chlorinate water mains have a very high pH level to ensure

that chlorine gas does not form in the solution. Adding sodiwm hypochlorite to water having a .
low buffering capacity could cause elevated pH levels. Tn addition to dechlorinating this waier
prior to discharge. the pH level should be determined prior to discharge and. if necessary.
mensures taken to adjust the pH to appropriate levels. The optimum pH range is 6.5 t0 9.0. If
the pH requires adjusting. it can be‘adjusted using a tank of carbon dioxide bubbled into the
water to reduce a high (basic) pH or by adding sodium bicarbonate to a low (acidic) pH.
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the volume of chloraminated, water being discharged:. .

the: concemratmn of total resxduaﬂ chlorine in the water: .

the proximity of the point of dxscha_rge to a natural aquatic svstem and

the volume or flow of the receiving environment available to dilute the release

L I9 -

B

The type of water releases that require dechlorination can be found in Appendix A: the flow chart
for mitigating the release of chloraminated water from specific types of activities. If there is any
doubt as to the need to dechlorinate. it would be more prudent to dechlorinate. -

If there is any question about the potential to impact the environment. the chlorine levels should
be monitored at the point of discharge and in the receiving environment.

Training

It is necessary to undergo training in procedures for chlorine monitoring as well as general
dechlorination methods prior the use of these methods in the field. Having a person on your staf
trained in these procedures will reduce the potential for errors and frustrations associated with
implementing these new procedures. A number of preventive steps can be taken to minimize the
risk of environmental impact. One key step is to ensure that all employees and contractors
involved in discharge activities are aware of the potential impacts of releasing tap water mm the

environment.
Approach to Dechlorination
Types of Responses

The methods and equipment used to dechlorinate a water release will be dependent on the type of
water release encountered. For ease of discussion. three types of water Ielebses have been
defined as follows:

° -Emergency
° Plaoned
° Permanent
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g an.emergency waier rels
Fyater feléase aréiot kinown priofigis o

supplies needed for dechlorinatibn mst be assembled prior to:the:e vent. and they mustbeTe
0 deplby ina very short time. F uﬁhennoréq,as the conditions of the event are generally not .
known until a crew arrives ai thesite. the dechlorination method used must be relatively eaéﬁf'ﬁnd
quick to deploy in a vardiety of situaiions. See Emergency Releases for more details. o

Where the location and volume of water to be released are known and can be controlledﬁ"‘thi‘s is
referred to-as a planned release. Planned releases include events such as water main flushing or
hydrant flushing. '

For a planmed release, time is not as critical as an emergency event. -Time is available for
preparation at the site. Inthese situations, the MWRA. will typically use a solution of sodium
thiosulfate for dechlorination instead of the solid form. This solution is metered into the flow of
the released water, Using a solution of sodium thiosulfate is much more cost effective than using
bags of solid sodium thiosulfate and much less declilorinating agent is used. '

There are also situations where water will be released on a long term or permanent basis. such as
in cooling water systems. To dechlorinate in these circumstances.-a planned engineering
approach must be used.

Planned Releases

General

The majority of situations involving the discharge of chloraminated water will be planned.
Table 1 provides a list of both planned and unplanned (emergency) water discharges. Planned
releaé&:g\ are defined as those occasions when the discharge of chloraminated water is known
ahead of time. and appropriate dechlorination measures can be taken. Tncluded are dctivities such
as water main flushing and blow-off valve exercising.

Planned releases will discharge water to generally known locations. so that the downstream
‘receiving water body will be known. Water flowing from hydrants (community systems)
typically, will flow overland to catch basins. and will travel to the local drainage system; in SOme
instances. there may be direct discharge to a water body. Water from the MWRA system will

flow to either drainage systems. sewer systems. or directly to water bodies.

It is most desirable to discharge chloraminated water to sewer systems. If this is possible. then
the discharged water does not need to be dechlorinated.” Water that is discharged to drainage
systemns or directly to water bodies may need to be dechletinated. see tlow chart in Appendix A.

(@4
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TYPE OF

sewer
surface water
underground
ovarlana

'DISCHARGE | DURATION RECEPTOR
FLOW. : R o DISCHARGE,
Hydrant Flushing Annually Spring/Summer 200-500 gpm 1-2 hrs storm draiﬁ ‘p;anned
sewer .
surface water
Hydrant Flow 1/3 of hydrants [as reguested by | 500-3500 gpm 15 min siomi drain planned
Testing in City or Town |(Fire Dept. or sewer
consumer surface water
Storage Tank 2-3 years Fall 200-500 gpm 1-4 days storm dran pianned
Inspect/Clean sewer .
Construesiion planned
Dewaternng monthly year round 150-300 gpm 1-2 days sewer
Flushing weelkly year round 200-500 gpm 1-4 days storm drzin.
) . surface water
Hydraulic Analysis|{ 3-4 mains springrsummer 500-3500gpm 1-3 hrs storm dramn planned
(C-VALUE) peryear sewer
surface water
Blow-ofi valve daily year round 150-300 gpm 5-15 min storm drain planned
exercising . sewer
surface water
P
EMERGENCY DISTRIBUTION SYSTEM DISCHARGES
EVENT MSCHARGE DURATION RECEPTOR TYPE OF
FLOW DISCHARGE
Tank Overlow NIA N/A 500-1000 gpm 1 day starm drain emergency
’ sewer
Fire Fighting as needed year round 2000-5000gpm 1-3 hrs ovarlanpd emeargency
storm drain .
W ater main break NIA year round 700-500 gpm 2-3 hrs storm drain emergency
sewer
surface water
; avarlana |
i
ater main leak N/A year round 10-200 gpm 1 day-year |[storm dramn emergency
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The key to dealing with planne releases: féﬁlomnate _ :
preparation. Adequate plamih"g'ﬁv‘ﬂl’ensme that all stéﬁsa'i.. itie dechlorination process are
followed. and will minimize the potential for unplanned releases or any other impacts to oceur.
An operations plan will be developed that will list the specific steps for the particular discharge
and dechlorination. The receiving waier body and the systern that iransports the water to it must
be knowr. so that the discharged water can be traced to its final destination. The chlorine
residual and flow rate of the water to be discharged needs to be estimated. This will allow the
appropriate dechlorination solution dosing rate o be determined. The planning tasks are ouilined

below.

Identify route and final destination of discharge water.
Determine discharge volume.
- Determine discharge rate.
Measure chlorine residual. 4
Estimate volume of dechlorination solution and dosage rate required.

R T R

(e

A solution of sodium thiosulfate will be used for dechlorination water. The dosing rate of the
solution will depend upon the flow rate and the chlorine residual of the water being discharged.
Appendix C shows the dosing raie for a 6% and 10% solution of sodium thiosulfate. for given
flow rates and chlorine residuals. The 10% solution is stronger than the 6% solution. and will
dechlorinate water at a faster rate. The 10% solution will also dechlorinate a larger volume of
water than the same amount of 6% solution. Depending upon the activity, the dechlorination
solution may need to be periodically recharged. This will increase the time interval between
visits to recharge the dechlorinating solution.. This is important for discharges that occux for an-
extended period of time. as it is desirable to be able to recharge the dechlorinating solution
during a normal 8-hour work day. ’

N . .
A portable dechlorination unit is being developed for use by the MWRA. The unit will consist of .
a storage tank, a dosing pump. a POWEF SOUICE. and storage space 1o store bags of sodium
thiosulfate. The mobile unit will be towed fo the location where the dechlorinating solution is to
be applied. An example of'a unit used elsewhere is shown in Appendix C. The unit-will

dispense a sodium thiosulfate solution into the discharge water to be dechlorinated.

As previously, mentioned there are two types of sodium thiosulfate. anhydrous and pentahydrate.
The anhydrous form is being used by the MWRA due to the fact that it {s less expensive and it
lasts longer in solution. and therefore will be effective for a longer period of time. This. too.
increases the time berween required visits to the dechlorinating unit in order to recharge the

1

solution. e -
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- plan for the Sp¢
. Confirra all required materials are- available on site.
. Confirm the'chlorine residual in the discharge water. ,
Confirm the flow rate at which. waer. is to, be discharged.. -
Confirm the flow rate setiing of the dosmg pump.
Confirm the location to inject dechlorinating solution.
Confirm location to measure downstream chlorine residual of receiving water.
Mix dechlorinating solution. »
9. Start-application of dechlorinating solution.
10. Check downstréam chiorine residual.
- 11. Check dechlorinating solution quantity on daily basis

L. LAJ l\.) —

NoW

It is important to review the above steps outlined prior to starting the dechlorinating operation. If
all .of the steps can not be confirmed. then the crew needs to contact their supervisor. Stariing to

“attempt to dechlorinate without a location to apply the dechlorinating solution or without 2
location to monitor the downstream chlorine residual. for example. can cause the operations plan
to fail. This could result in the inadvertent discharge of chloraminated water.

1. Review Operations Plan
The first step in the dechlorination procedure is to review the operations plan that has been

developed to determine the specific requirements for the specific operation. Review of the plan
will allow the personnel responsible for the work to familiarize themselves with the blow-oifs to
be used. the location of the water body that will receive the dechlorinated water. and the path
which the discharged water will follow. As noted earlier. planning is the key element in the
success of any dechlorination process. The actual dechlorination can then be accomplished by

following the operations plan.

2. Confirm Materials On-Site

[t is critical that all materials required be on-site prior to the start of the dechlorination process: -
This will prevent the process from having to be started and stopped. or for the accidental release
ot water that is still chloraminated. Table 2 provides the maierials suggested to be used. |

8 ' July 29. 1992
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" Mobile Unit with water and sodium thiosulfate:
#.  Operations Plan ' ‘

Chlorine Residual Test Kit(Hach Color Wﬁeel)
% Safety Goggles - T :
Rubber Gloves :

* Dust Masks o

Material Safervy Data Sheet (MSDS)

KN

Dechlorinating Bags

Iris important to have dechlorinating bags available for planned releases in‘the event that an
. o . / . - oqe
unforseen situation arises. such as the mobile unit failing.

3. Confirm Chlorine Residual of Water to be Discharged

The Total Chlorine Residual (TCR) of the water to be discharged should be determined using the
test kit. This will confirm the information in the Operations Plan regarding the suggested flow
rate of the dechlorinating solution.

4. Confirm the Flow Rate of the Water to be Discharged

Review the Operations Plan for the flow rate of the water to be discharged. For example, for
blowoff valve exercising, it will probably be indicated by the number of turns that a blow off
valve is to be opened to atlow the flow of water to be discharged. o ‘

5. Confirm Flow Raie of Discharge Pump . __ o
The flow rate of the mobile dechlorinating unit discharge pump should be confirmed with the
Operations Plan.

N .
6. Confirm Location to Inject Dechlorinating Solution
Review the Operations Plan to confirm the location at which the dechlorinating solution will be
injected into the discharge water. This will normally be a blow off manhole. a drain manhole, a
drainage culvert. or stream/river.

7. Confirm Location to Measure Downsireamn Chlorine Residual

The location to monitor the total chlorine residual of the discharged water downstream of the
application of the dechlorinating solution needs io be confirmed. The lack ofa location at which
to do this means that the success of the operation will be in jeopardy.

=

8. Mix Dechlorinating Solution : ‘

e —

Mix the dechlorinaiing solution as outlined in the operations plan.
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10. Monitor ﬁoWﬁstrsamei lorine Residual e A 8
Take samples of the downstreaim water at the location(s) identified in theoperations plan. and.
contirmed in Step 7 above. Monitor at the time intervals outlined in the plan. Record the daia.on

the logs sheets provided with the operations plan.

11. Check Déchlorinaﬁng Solution on a Daily Basis
~ The quantity of the dechlorinating solution in the mobile unit should be checked daily for plans
that extend beyond one days operation. This will minimize situations where the mobile 1t Tuns

out of solution.

A Standard Operating Procedure (SOP) is being developéd that will be used to plan and perform
dechlorination. The SOP will be provided when it is available.

Emergency Relé#8e of Chlorinated Water

Introduction:

The emergency release of chlorinated water poses some difficulties for distribution
system operators. The greatest concemn is the introduction of chlorinated water into
natural water bodies. Preventing the release of chlorinated water is the preferred solution.
Water main breaks are the unpredictable factor and thus pose the greatest threat. In order

0 ininimize the risk of this type of release. isolation of the water main is the only real
solution. Distribution operators can insure isolation and minimize the risk by knowing
their systems. exercising the svstem and knowing the environment

Detinition:

The term emergency release refers to the release of chlorinated water during water main
breaks. Leaks in water mains will need to be evaluated by distribution Supervisors to
determine if dechlorination will be necessary. The need to dechlorinate will be
determined by; location of the leak to natural water bodies and quantity of flow. All other
operations performed by distribution system operators will be considered planned. If
during an emergency release a water main needs to be de-watered. the mobile unit will be
used and procedures for a planned release can be employed. Local communities will
experience emergency release of chlorinated water during firefighting. procedures.
however the effects of this tvpe of release have not been fully evalvated. Tt is currently
considered that dechlorination will not be needed during tiretighting procedures.

10 © July 29, 1998
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"The best defense is to:knaw your: watersysicmy

During a water main break isolation of the éffected pipelihe;iéhould*'biécome.the pﬁ}jmy@f
the distribution operator.. Once a break is isolated and the _i‘il’ow.‘of gh’iorinated water 1s
under control the need to dechlorinate will be minimized. ‘The only way distributiony
operaiors can effectively isolate their systems is to keep and maintain proper records of
where valves are located and to be able to transfer this information to their crews. The

'M.W.R.A. Distribution Section relies on a detail record and record-plan system and can
not stress enough its importance to system operation and maintenance. The second form

of defense in isolating the distribution system is reliability of the valves.

Exercising Program:

K

Distribution operators need to maintain a valve exercising program to build confidence '
and reliability within their sysiem. A strong exercising program will assist the .
distribution operator in knowing how to isolate their system, where the valves are located
and whether or not the valves are operable. Valves that are not operable should be
scheduled for replacement. When a distribution system is in good working order and
valves can be easily located. isolation will be available to stop unwanted discharges. If
the pipeline break can not be isolated. dechlorination procures need.to be implemented
immediately. The M.W.R.A. Distribution Section has a goal of exercising every valve
twice a year.

Know Your Environment:

During an emergency release of chlorinated water, distribution operators need to be aware
of the final discharge point. When chlorinated water enters a water body the impact to
the Tocal environment may be significant. Large volumes of chlorinated water released

! into a low flow water body may cause fish kills or damage aquatic organisms. The
system operators also need to locate areas where crews can test the receiving water body
for the presence of chlorine during the dechlorination process. The M.W.R.A. is
mapping all pipelines within close proximity of local waterways and is developing a
database of blow-offs and their discharge poinis.

Emercency Release Response:

Distribution operators should develop an Emergency Release Response Plan. The
following is an outline of a general plan and should not be considered to be adequate for
all distribution systerns. Distribution operators need.to décide what type plan will work

for their svstems.
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eporing;evaluation.
umentation,

Reporting: N e ' :

' The initial report of a leak or water main break is critical to proper résponse: It is at this
time when important information can be collected. In many cases repoits of leaks or
breaks are handled by a dispatcher. All municipal personnel should be instrucied to
notify the dispatcher or designated personnel when a leak has been discovered.

It is the responsibility of the dispaicher or designated personnel lo record all relevant
information. In order to minimize error of reporting a call sheét'or report form should be
used. A leak/break report form should contain, but not be limited to: '

° Person who reported break/leak

o Time of report

° Date

° * Location of break/leak - Street, Town

° Nearest Cross Street .

° Size of Leak - e.g.. Garden Hose. Fire Hydrant. Street Completely Flooded
° Name of Person Filling Out Form

An example of a Leald/Break Repon Form is in Appendix B.

After the reported leak has been documented the dispatcher will need to contact the
Responsible-Person (RP). The Responsible Person is the person who is responsible for
the distribution sysiem. This person may be Distribution Superintendent. Operations
Manager. Chief Engineer or other similar position or designate. It is the responsibility of

the RP t6 evaluaie the report and to determine appropriate Gperations.

12 ’ July 29. 1998

D-36



- situation:, If the report is W€ normal’working hours therRP cay (
statf and have crews on route. During*off-hours the RP will have to rely on the
information collected. knowledge of the system. maps and othsr Qpefational information.

' Faciors thar may influence the plan of action are: size of leal</break. location of the main.
proximity to natural water bodies. Afier evaluating the reported informaiion the RF will
need to determine: o '

o Incident level (minor, major. code level)

o Potential for discharge 10 natural water bodies

° Potential for safety hazard (public/workers)

° Initial plan of/ action

o . Others to be contacted (crews. operation staff, outside agencies)

During an emergency release the RP may not be able to fully evaluate the situation until
the site has been visited by the RP ora designated person. Once the situation has been
evaluated the RP can tailor the response. All communication needs to be routed through
the RP. The RP must assume the role of an Incident Commander and be sure that all
operations and directions are directed through the RP. ‘Once the RP has established the
magritude of the emergency, a plan of action can be implemented.

Notification: : : : ~
The magnitude of the emergency will determine notification procedures. Notification .
may be limited to in-house staff or involve local officials, fire departments and hospitals.
Breaks of a magnitude that are deemed a public safety hazard may involve activating an
Emergency Operation Center and notifying MEMA, DEP, DPH, State Police or other
agencies as directed under the local emergency response plan.

B :
Isolation - Conirol:
Control of the discharge will be the primary function of first responders. In trying to
control the discharge the RP will have to decide if the pipeline needs to be isolated. Ifthe
decision is made to isolate the pipeline. crew members should be directed to close the
controlling valves. Crew members while on site should be insiructed to diveri any flow
of chlorinated water away from storm drains or nasural water bodies. [solating the water
main will stop the flow and reduce the risk of environmental impact however: once
exposed the water main will require disinfecting. Crews can use sand bags to pool or
divert water. Dechlorination should be started on the pooled or diverted water as soon as
possible. . :

13 July 29, 1998



’ 'Dechlomnmon ‘
In order to dechlonnate th@ discharge: a dcchlonnatmg agent needs to b@ introduced to

the discharge flow. Fiber mesh bags with 20 Ibs to 25 lbs of Anhydrous Sodium
Thiosulfate can be used to dechlorinate the discharged water. Sand bags can be used to
divert and pool the water. The sand bag pool can be made larger to accommodate a
longer contact time. Anhydrous Sodium Thiosulfate can be placed into the pool to
achieve the contact timé needed. If the RP determines that a near by natural water body
may have been impacted by the discharge flows Sodium Thiosulfate can be spread into
the water way by hand.. During dechlorinating the crew will need to monitor the process.

Emmp[e."
M.W.R.A. distribution crews have recently experienced a leak with a flow of

approximately 200 g.p.m. The discharged water tilled a excavation pit. flowed
across the construction site. went through a:line of hay bales and down a rip rap
before going underground to a drain. A field test of the chlorine level afier
entering the rip rap showed approximately 2.0 mg/L . A bag of Sodium _
Thiosulfate Anhydrous was placed on the edge of the discharge flow. A sample
of the discharged flow was taken down stream and was found to have no

detectable chlorine.

Monitoring:

During dechlorination the crews need to moritor the levels of chlorine. Part of the
suggested emergency response kit contents a Hach chlorine indicator. Afier setting up the
dechlorination area the crew.should obtain a chlorine reading from the discharge flow
upstream from the dechlorinating agent. A second reading should be taken downstream
from the dechlorinaiing agent and compared with the first reading. By Kakmo reading of
the chlorine levels crew members can determine if the dechlorinating agent is effective.

A member of the crew should be assigned the task of documemmw all activity during the

process.

Documentation:
Because of the potential oi introducing manmade by-products (ie: chlorine. ammonia

Anhydrous Sodium Thiosulfate ) into natural water bodies distribution operators need to
keep records of all activity. Crews should have with therm.a report sheet. The report
sheet should contain as mush site specific information as possible. An example of a
report sheet can be found in Appendix B.
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:;?(¢13)781a3130. ‘
" “(sold by the pallet) = - - -

Astro Chemicil -
Contact - Kelly Walsh -
Chemical Sales & Service

(508) 7564653
Comntact - Ed.Christian

George Mann, Co
(800)557-2426

Worcester

Providence, RI

D-42

VENDOKS

' $ per-pound. 4
(Pentafiydrare)
$29.00 per 50-1b bag o
$0:61 per pound (anhydrous),. .
$30.50 per bag :

$ 0.35 per pound
(Pentahydrate)

$17.50 per 50-lb bag ‘
$0.68 per pound (anhydrous)
$34.00 per bag
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CHEMICALS NG

e

" 43 raiian

mjggﬁ 5

@.‘ CIAS. No. E GENERAL PRODUCT COTE

,~ raﬁ«mgwéé (ﬁ@.@e«fem; PIAIEY ‘ o |
. SODIUM THIOSULFATE, ANHYDROUS : ’ ‘
SODIUM THIOSULFATE, GRYSTAL - - | TTT2EET (anhydsous)
CHEMEAL NAME ARDIQR SYHONYM ’ i ..
Sodium Thiasulfate - Synanvms: Sodiura Rypeasulfite; Nyno.”
-Sodiurn Thiosuliate pemahydmte .
FORMLELA . YOLECULAR WEIGHT
Na,8,0, (anhydrous) 158.11
' Na 8,0,  §H,0 (pentahydrte/crysial) ) 248.18
. . AOORESS (No. STRERT, CITV, STATE ARD 2IP CODL)
_General Chemizal Corporatibn : :
90 East-Halsey Road,
Parsippany, NJ 07054-0389
CONTACT : PHONE NUMBER LAST ISSUE DATE 'CUEFIEJ'.T ISSUE DATE
Manager of Product Safety (207) 515-1840 Ociober, 1986 May, 1996

EMERGENGY PHORME NUMBER
(800) 631-8050

INHALATION: Aamove to fresh air., [f shart of breath, give axygen, provided a qualitied opsrator is available.
If symptoms persist, get medical attention. .

IMGESTION: 1f conscious, promplly give 2 to 4 glasses of water and nduce vomiing by tsuching finger to back of theoal
Y symptoms develop, gel medical aitention.

EYES: Flush eyes with plenty of waler for at least 18 minutes. If lrritation persists, get medical assistanca.

SKIN: Wash with seap and water, then flush with water untit all ehernical is removed.
Flemeve contaminated clathing and wash befere reuse.

HEALTH -
IMAALATION
Contact with acids raleases sullur dioxide and/or hydrogen sulfide gas which may
Breathing product dust or mist may imitate respiratory tracl.

e harmiul or deadly if inhaled.

IMBESTICN

Aelativaly iow in acule tadicity but may causs
Doses of 8 g/kg in rals were non-loxic Upan ingestion. For summary,

irritation of the gastraimtestinal tract and puiging, il {arge quantity is ingasted,
sen feference (a), Section J.

s " .
Dust or misl may causa ientation fram prolongsd contact. '
Anusous solullans may caussd writation from repeated or prolongsd contact.

EYES
Dust, sohtions ar mist may iritate or burm the eyes and cause lamporary conjunsiviiis,

ms——

PERMISRIGLE CONSENTRATION AR AIOLOGICAL
|SEE SECTION J) . : .
Mo OSHATWA or ACGIHTLY established for Socium Thiosultate. pone esiablished.
ACGIMITLY for 50, is 2 ppm with STEL: 5 ppm ; _ o

SHUSLAL CHAONG TOWCITY

None reponesd. D-43



ekl eent
PLOS

LT AUTOIGNITION
i TEMPERATURE

ﬁ’mE EXTINGUISHING AGENTS AECOMMENDED

It involved in a fire, choase exkinguish&rig agent most suitable for type of surrounding tire.
Malerial tself is not combustble,

FIRE EXTINGUISHING AGENTS.TQ AVOID

Nong known.

SPECIAL, FIRE FIGHTING PRECAUTIONS

Fi%eﬁghters should wear self-contained, NIOSH-appraved breathing apparatus to protect against any release of taxls andfor -
irritating fumes. Skin and eye protection should also be provided. Use water spray to keep fire-exposed containers cool and to

knock down fumes.

e-

‘vanTiATION

Provide lacal exhaust if dusty or misty conditions prevail, and if there should be a release of sulfur dioxide gas (see Section G).
Keep incompatible matesials out of hoods, ducis. etc.

NOBMAL HANDLING
Avoid contact with eyes, skin, clothing. Do not breathe dust or mist,
Use with adequate ventilation, Wash thoroughly after handling.

| STORAGE

Stare in a cool, diy area, away from acids ar oxidizers. .
Keep container elased when not in use and protect from physical damage.

SPILL QR LEAK (AWAYS WEAR PERSORAL PROTECTIVE EQUIPMENT — SECTION B) .
Prompty shoeval-or sweep up the dry chemical into an empty container with & minirmum of dusting.
Gaver and store 2g above. Cautiously spray residug with plenty.af water to complete clean-up.
Cantact appropriate regulatary awharities far approved mathod of disposal, as necessary.

SPECIAL: PRECAMTIONS/PROCECURERLADEL INSTAUCTIONS - Sggj\gAL WORDO - CAUTION!

Contact with asids releases imilating sulfur dioxide gas.
When disselving and making solutions, add to waler cautiously and with stiring as solulions can get hot and may spatier.

AESPIRATORY PROYEGTION, . :

If-dusty or misty.condition prevails, use dust or mist respirator, approved by NIOSH. If sullur dioxide should be released (see
Section G), use a supplied-air respiratar or self-contained breathing apparatus or other allernative choice. approved by NIOSH,
as recammended lor this gas [see Bef. (e)].

»

v Py

CYES ANO FAGE - ) -
I prabable exposure to dust of mist of solulion exists, wear chemnical sately goggles and hard hat (ar other head covering).
Do not wear contacl lanses. Eyes must be protected as above it dissolving this matenal in watsr,

HANDS, ARMS. AND 000 ' suall
For routine product-handiing or use, wear full wark clothing, including long-stesved shirt and trousers. Cotton gloves are usuaily
adequaie when hanaling dry producl. For salutibns, wear impenvious gloves and apron. It contact is repeated of prolonged, wear
full Imaérvious clothing.

OTHER CLGTHING AND EQUIPMENT Co.

n_2175



ANGE ANG OBOR _ _ .
 White Qraniﬂés,W'éﬁhfﬁbﬁﬁdQé(az‘a’ﬁy'dro'i.,us)Lf WA R
. Cloar 1o wiite: erystals: ar granujes with no. odor{hydiate). .

VAFDA DEHEITY"
(ﬁ_[ﬁ 2..”:.:r . B

Anhydrous: 1.667

MELTING POINT - (wansition) 48°C .. Hydrate: 1685 ¢ - Mot applisable.
By g YeaTER e o v sty (1. weey (]
7.5% solution®®, oM = 8.6 {approx. T
’ H (epproct] Net 2pplicable

42 © 0°C (hydrata)
33 @ 6°C (anhydraus).

EVASCAATION RATE % YOLATILES BY VOLUME
(Buiyd Asotate = 1) wner=1 | {As 20°C)
- **Anhydrous basis.

Not applicable.

Not applicable.
| sTeaWITY CONDITIONS TQ AYOID
(] UNSTABLE [x] STABLE ' High lemmperatures (abave 100°C): yield sulfur dioxide gas
ang hazardous rasidus {details below).

\HEOMPATIBILITY [MATERIALS T0 AVAID) ) .
Streng -oxidizers: cause vigorous exathermic reactions.

Acida: release sulfur dioxide and/or hydrogen suilide gas. .
Waler-reactive materials such as sodiura: cause strong exolhermie reaction wih the hydrate.
Violent reaction with sedium nitrite when water of erystallization has been driven off by healing.

HAZARDOUS DEGOMPOSITION PRODUCTS
Sulfur dioxida gas: toxic and corrosive.

Sedlum sullide residue: flammable, dangeraus fire nsk; strang imiant to skin and lissue; incompalible with acids.
Hydrogen suiflde gas: toxis . ’

HAZARODOUS POLYMERIZATION CONOITIONS 7O AVOID
1may occur B wikk NOY oocyUa Nene known,
MATERIAL OF COMPONENT/C.3 5, W% HAZARD DATA (SER SECT- J)
9%+ See Section C

Sodium Thiosullata / 7772-98-7 (anh)
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OCTANOQUWAT ER PARTITION COEFFICIENT

DEGEMD&MUTWAQUATIF TORCIEY

N Unknown
Degradability — nat applicable (inorganic).: -
Aquatle Toxicity: no data found.
EPA HAZARDOUS SUBSTANCES? ; ' —
(CLEARN WATER ACT SECT, 311) g IF S0, AEPCATABLE UANTITV: 5 ;Lf EE:,F ?F'?

VASTE DISPOSAL METHODS OISFOSER MUST COMPLY WITH FEDEAML, STATE AND LOCAL DISPOSAL OR DISCHARGE LAWS)

Trealment or disposal of waste generated by use of this praduct should be reviewed in terms of applicable federal, state ana tac
laws and requiations. Users are advised 1o conswd with appropriate requlatory agencies before discharge, lreatment or disuosal

ACAA STATUS OF UNLISED MATERIAY IF DISCARDED RAZARDUUS WASTE NUMBER: (IF APFLICABLE) L CFR
Not a "hazardous waste®, if discarded, unused. N.A. . 2a1
FEﬁMlSSJELE CONCENTRATION REFERENCES a
None ostablished for Sodium Thiosulfate.
REGULATORY STANGAAGS ' U.o.r_ CLASSIFICATION; Net regulated. { 49 CFR 173

Net applicable,

GENERAL
(a) Gosselin, FA.E. el al., *Clinical Taxicology of Commercial Praducts”, 4th ed., 1976,
Section I, Monagraph 151; Williams & Wilkins, Baltimore (3 references).
(b) NIOSH Registry (RTECS), 1981-82, Accession No. XN§476000.
(6) NIOSH/OSHA: *Packet Guide to Chemical Hazards™.
(d Bretherck, L., "Handboak ot Reagiive Chemizal Hazards®, 2nd ed., 1879, Butterworths, Boston.

(e) Merek Index, 10th ed., 1983, Monograph 8452.

Y
This produet is not for fead or drug use..

.
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ASTRO PRODUCT CODE #

Trona, Qdmf@’?m 9.3,5‘@'?

15022

ASTRO
- CHEMicALs inNe,
6454 SIaw's Layg

PO, 203 594 e b o
&?ﬁm@l’zn_fg;lg”m a’ﬁﬁydy@@
31317290 -Soalbier

suslfate

For more
svaitable,

dalailed intformadion on g hﬂzama of iz product, wata (0 the sddreas ahove Tochaical Information Bullatia is also
For emarganey Inicrmation, talephona (§18) 372-2231 any b,

PRODUCT IDENTIFICATION
Goesresenana aplf eaka

- anpyrous

" sggium sulfate
Chamical Name ...........Sodlum sullate
Common Name ...........Salt eske

Brand Nama ..

. Formida ... e e are e N%S@a
DOT Proper

. Shigplag MNama ....oocos . Not aplicabie
BOT Hazard

- Clags. ,.,,,f,g.,,,.,.,,,.\wm.‘”,N@@a@@nn@am@

@@T 1.0 NUMDBEP - ..ceens «Not spplicable
Reporiable Cuantity (RO) . N6t applicable
CAS NUMIBEF- s0i coousoena 1T87-828 .. .

rgmshom smsa

PHYSICAL AND CHEMICAL PROPERATIES

SRBIE . ..ioieganacesiocannas “..,,,Granu&a?saem
M@!ﬂmgp@amc ceecsosssnacasseoaBBd

Boiling oIt G «ouveernerncnnanns . No apph@z{bae
Calor ......... crerecrouanas oo v WG .

OdOr L ioienrocnnancnaconroonaea.NORB

Bulk Dénsity, Ibfeu fl ..... un,.u.n,@@s@%
T Welght Per GallOR v.v .. duveessiiad +Not applicable

Specific Gravity @ 20C ...........Not applicable
Water Solubllity, 5 By Wi. @2@@.. 183

Fﬂ@gh P’@am And M@m@zﬂ i ree .Not applicable
BH oieenrrennerionnnaniions . .Not applicable

HAZARDOUS INGREDIENTS

'Chém&@gﬂ ‘Narne

Common Nzame

'CAS Number - Hazard

Sodiuwm suliata Salt eake

7757-82-8
and A styong eathanis.

Mild teritanl to ayes, nose, and skin

Upper Explesive Limli: Not applicable

Explasive; Na
Pyrophoric: Ne
Flammabla: Mo Flammabillly Class:

Combustibla: No
Oridizer MNo

Reactivity:

Qrganie Paraxide:

Campressed Gas:

PHYSICAL HAZABD INFORMATION

»

Mot applicable
No '
No

Siable ol ordinary and expecied temparatisres and bressures,

Incompatibilities: Aluminum powder and motlen sodium sultaie has exploded.

Hazardeus
Decomposition: .
Canditions
To Avosds -

Molian aadium suliaie decompaoses, evolving toxic auliur oxides.

Temperaiures at af abave tha mellng point.

Lowar Explasive Limit: Not applicable

D47
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ASTRO PRODUGT GODE# 16022,

A Precau‘ﬁior)ary. Information: CAUTION? May cause irritation: May be harmlfﬂuﬂ‘iﬁrswanamédo

Symptoms QF Exposuse:.  Burnlng sensation in e eyes of nase, esughing of gneé;i_ng or rash on the akin.

/I' " . . .
Skin disorders may be aggravaied by the dshydraling action of thls product.
Gastrointestinal and kidney disordars may be aggravated by the catharic action of this

produet.

- Restrictiva Medical
Conditions:

PRIMARY ROUTE(S) OF ENTRY

‘Inhalatien (breathing), sye snd skin contaet and ingestion {swallowing).

TOXICITY INFORMATION

This product is af low toxisity to. humans; no lethal doses faf hutmans waere reporied in the ltarature; Oral-mouse
LD., 5989 mo/kg; lvn-mouse LOLo 1220 maskg.

¥ -

EXPOSURE LIMITS

OSHA: Net established.

ATGIR: Not asiablished. ) :
Other:  ACGIH mnssnea dust TLY-TWA is 10 mg/m” 1atal dust or 5’ mg/m’ respirsble dust

2004 -5
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PRECAUTIONS FOR SAFE HANDLING AND:USE

Avoig:breathing dusi, |
Avaid conlac? with eyes and skia.
Uss oaly with adequate ventilation.
Wash thoraughly aker handling.

renaones

Soil Aelease:

SPILL AND LEAK PROCEDURES

Shovel and sweep up IAto a comainer and redlaim for salvage value or dispose of at an dndds@a’s’a
waste {acilily in accorcance with ledaral, state and locad repulations. '

Eye Proleetion: |

-Gloves:

Clothing:

Watee Spill: Disperse and dliute wilh water |ets, propeliers or other similar devices.
Air Sgitl Let dust senle and disposa of as in Soif Release aéﬁ@\/e.
Oecupational Spill: Shovel and sweep up into a coniginer. Reclaim for calvage value, 0f 85 permitted; smell amount
may be washed to an ingustrial sewer.
ACAA Wass Not applicable.
Number;
ENGINEERING CONTROLS AND PERSONAL PAQTECTIVE EQUIPMENT
Ventilation: Usa general dilution veniilation lechalques.
Respiraton Use MIOSH/MSHA approved dusi and-mist respiralsr for exposure above the fruisance dus

exposure limil.

Salety glasses or venled safely goggles.

No spacial requirements, Ordinary work gloves.

No special requiremenis. Wear easily wiashahle clathing, Change daily. Wash clothing batore reuse

i g a ot S B0 G0 P08




_ASTRQ PRODUCT CODE # 150227

Spiltor Leak:  Shovel, or sweep up and place in container for later dispazal,

FIRST AID PROCEDURES

Ingestion: It swallowsd, induee vaminng immediately by glving two glaases of water and sticking fings, .
thrasat. Never giva anyithing by mouth 10 an unconseious person. Call 2 physician,

Inhalation: If inhaled, remove 1o fresh air,

Skin Gontagt:  Flush with plenaty of water and then wash tharaughly with sodp or mild datergent and water,

Eye Conatact: tmmmediately fluan eyes wilh plenty of wémﬂof at least 15 minutes, Call a phifsiz:iaﬂ.\

-

Note To Chemical of exposure is sodium suliate,

Physteian:

ODATE OF ISSUE: MNovernber 1994 DATZ REVISED: Navember 1984
! 404 .
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APPENDIX 1B
TO

RINATION MANU
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BREAK REPORT

FORM

‘”“ﬁ:ﬂ’,ﬁé#’ SRR

LEAX./ BREAE SIZE:

“‘w:n b AT

AR A ity T

PERSON ON CALE: N ~
3 \ k )—L’:rh NS

PERSON FILLING @U’ﬁ SHEFT” e :

COMMENTS: e




EMERGENCY RESPONSE RECORD

Equipment:

2)

4)

5)

6)

/)

1)

Ermergency Equipment and Supplies Kit (see attached)

Record-the.following information:-

Time of brea?{ (am/prn)

Personnel Contacted

MWRA Other

Personnel on site

Name Aagency/Company/ MWRA Dept.

Chlorine residual test results (ses attached table)
State units of measure and time of measurement

Type of dechlorinating agent used

Steps taken to minimize effect of break:
(berming, sandbags, elc.)

Location of nearest outfall:

" (stream name, waier body, eic.)

D-54
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V'ﬂ‘hzq gabl@ d ¢
at’a given 110W raie (GP,M)

- If a 55 gallon drum is used it would be uH@d wnh 45 gaﬂons of water. Tms Wauﬂd leave roOom1 &
the top of the drum to- avoid spuliaue A solution should be mixed to maximize the capabuhty cu
the sohmon over time. To maximize the solution the dosage should come as close to 10% as
possible. A drum of’45 gallons of water has aweught of ﬂS  * 834 = 3753, . To make 2

" solution of 10% by W@ightS‘] 53, of @h@mmaﬂs need to be add@d '“’hxs is.an odd W@xght for the’

crews to have to handﬁe Lf 25 of chemical are used (half of a bag) then the % solution is.

25, /3753, x 100. = 6.66%.

Using the table 3-6 on page 22 from the Chlorine Monitoring and Dechlorination Techniques
Haadbeok, at 2 TRC of 5, 1 and 5% solution331 , of solution are needed to neutralize

10,000, of chlorinated water, at 10% of solution only 15 9_,are needed. H@W much is needeo

at 6.66% solution.

331 - 159 ) o
Gl = 227wt Ly 66% = 57.104, - .
5% & ‘

331, - 57.104 , = 273.896 ,

-

Use 274, of 6.6% solution to neutralize 10,000 gallons of chlorinated water.

At SO = 3,000 it will take 3.3hr for 10,000 gallons to be discharged.

To dispense274 , / 10,000 , the dosage rais would be 274 /3.3, = 33,@%;



This can be. @@ﬂvéfted to.lit mp@ ' h@m or

gallons per hout.

PSS F) _:R";

s mesennd - y
e D e e .

e e e e e . :

Dosage Setttng for 6.66% Solution (mi/
.FX‘W E 'l’ﬂ o L
é Total Residual Chlorine (TRC)(mg/L)
(gpm) -
gé 5 T 1.5 2.0 2.5
56 | 83 165.5 248.4 331.2. 414
100 | 1644 330.6 496.8 662.4 828
150 '246.6 1 495.9 745.2 993.6 1242
200 328.8 661.2 993.6 1324.8 1656
250 410.8 826.5 1242 1656 2070
300 493.2 991.8 1490.4 1987.2 2484
350 E 575.4 1157.1 1738.8 2318.4 2898
400 [g 657.6 1322.4 1987.2 2649.6 3312
450 !g 739.8 1487.7 2235.6 2980.8 3726
500 g 822 1653 2484 3312 4140
E 1000 g 1644 3306 4968 | 6624 8280
ﬁ 2000 | 3288 6612 . 9936 13248 16560 {9
There are 170,325 _, in 45,
Hours 45 Gallons Will Last
Flow o | _
Total Residual Chlorine (TRC)(mg/L)
(gpm) o
5 1 1.5 2.0 2.5
2000 51 25 17 12 10

D=60



Fm 10% Q@I{uu@u usmg cl jﬂib bag of Aﬂ;hydmu.a Sodmm mosulphme

Dosage Setting for 10% Sclution (mIL/hr)
Flow ) ~ -
. Total Residual Chlorine (TRC)(mg/L)
(gpm) : ‘
5 1 1.5 2.0 2.5
50 477 |} 954 1431 190.8 238.5
100 95.4 /| 190.8 286.2 381.6 477
150 143.1 286.2 4293 572.4 715.5
200 190.8 381.6 572.4 763.2 954
250 238.5 477 715.5 954 1192.5
300 i{ 2862 572.4 858.6 1144.8 1431
350 Jg 333.9 667.8 1001.7 1335.6 1669.5
400 381.6 7632 1144.8 1526.4 1908
450 4293 858.6 1287.9 1717.2 2146.5
500 ‘% 477 954 T 1431 1908 2385
1000 ‘{ 1908 2862 3816 4770
2000 | 1908 3816 5724 7632 9540
o = T8, 5 1y = 3790, % 3790, = 227,400mL
Hours 60 Gallons Will Last
Flow ' | : )
Total Residual Chlorine (TRC)(mg/L)
(gpm) ‘ .
5 1 1.5 2.0 2.5
2000 || 119 59 39 29 e

" D-61




Chlorine Monitoring. and Dechlorinating Téchnigues Haadbo

Table 3-5
Volume of Sodivm Thiosulphate Peniahydrate
and Anhydrous Sodinm Thiosulphate
Required to Nmﬁmﬂim 10,000 Litres of Chlorinnted Water
L of stock solution per 10,000 litre of chlorinated
B water -
o osw [ rew | 2w | 5% | 10%
Trace Residual Chierine Sodivin Thﬁdsuﬂpﬁmfgé A nhydrous Soditzs
(TRL) (mg/L) Penrahydrate Thiosulphate
[ ol | 883 28, 120 | 443 | 173 8.3
0.3 266 85.2 36.1 133 32.1 25.0
0.5 444 142 60.2 223 87 - 417
0.7 621 . 199 84.2 312 122 38.4
.. 09 800 256 | 108 401 | 157 73.3
| I 388 o4 | 120 | 445 | 194 |- 835
3 4420 1420 602 2,230 870 418
30 44 950 14.380 6.090 |22370 | 8.810 4.230
FPag




- Chivrine Nlonitoring and Pechlorinating Tedin'i.q ues Handbook

Table 3-6
Volume of Sudiura Thiosulphate Pentahydrate

and Anhydrous Sedium Thivsulphate
hlorinated Water

Required to Neutralize 10,000 Gallons of €

| ' émhufs'mck soluiion per 10,000 ‘gﬂﬂon‘s of chlorinated l
. ' ywater
. 2% 5% 10%% 1% 5% 10%
“Trace Residual Sodium Thiesulphate Anhvdrous Sodiumnt
Chiorine (TRC) (m%/L) Pentahvdrate Thiosulphate
0.1 338 108 16 169 66.1 318
0.3 1.010 ) 324 157 =308 198.+4 93.3
0.5 1600 | 540 | 220 | 847 | 331 159
0.7 2.360 756 | 320 | 1190 | 463 222
0.9 3.020 '} 972 J12 [.320 595 | 286
l 35380, -] 1.N80 438 1.690 661 318
5 16.880 5400 | 2.290 8470 | 3.310 1,590
"\ 50 168.750 ]34.000 122.880 §4.720 133.070 15.880
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1.0  INTRODUCTION

220 Optimizing Chloremine Treqmmens,

DECHLORINATION TRATLER OFPER ATIONS AND MAINTENANCE
L (Souréer Mewopolitn Water Dist ‘ i,

This manual contains technieal.information 08 the operation
and maintenance of equipment for the mobile dechlorination
trailer. The primary purpese of this trailer is te eliminat
agy chlorine residuval during discharge operations from
District facilities and pipelines. The District is being
required by the Califormia Regional Water Quality Cemtrol
Board to dechlorinate any chlorimnated water discharged inteo
gstorm drains or opemn chamnels. Other types 6f chemicals (su
&8s calcium hypechlerite, flocculants, ecoagulants, ete.) can
fed from the trailer by changing the chemical used amnd
modifying the chemical feed system. For treatment schemes
othex thanm dechlorination, the Process Coordimation Section

‘gshould be comsulted.

The following areas are covered in this manual: operational
procedures, maintenance procedures, troubleshooting,
manufacturers and descriptions of egquipment, parts lists,
drawings, and equipment manusls.

2,0 EQUIPMENT AND CHEMICAL REQUIREM
2.1 DECHLORINATION
2.1.1 DISCHARGE SITE(S)

Steps

1. - Determine the number of discharge
sites.

Determine the number of dechlorimatiocn
- trailers needed for the devatering

operation.
3. Reserve dechlorination trailers

through the Water Quality Division,
Process Coordination Section.

2.1.2 DISCHARGE QUANTITY, RATE, AND LENGTH

Steps

1. Determine the discharge quantity
(100 gal, 5 acre-feet, eLe, ).

D-64



Appendix B 221

9. Détermin 32 ” iischarge rate (100 gpm,.
T l@ . e LY X - .

. Example

_Discharge time = Discharge gquantity
Discharge rate

4

2 af x @BRSSG cf/af
i0 cefs x 3,600 sec/hr

= 3 hr (2 hr, 25 min) ,
{round up LO Dearest hour)

2.2 CHLORINATION
7.2.1 CHLORINATION SITE(S)
Steps

1. Determine the numbect of chlorination
sites.

2. Determine the number of

dechlorination trailers required for
the treatment.

3. Reserve dechlorination grailers
through Water Quality Division,
Process. Coordination Section.

. 5 2.2 CHLORINATION DOSAGE, FLOW RATE., AND
N TREATMENT TIME

steps

1. Determime the dosage required (1.3
mg/L., etc.).

5 petermine the flow rate of the water
to be treated (30 gpm, 450 cfs.
etc.).

3. Determine the treatment time (15 min,
10 hr, ete.). .

1
o

9.3 OTHER APPLICATIONS

Contact the Water Quality Division., Process
Coordination Section, for assistance.
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222 Oprimizing Chlgramine Treammens

ity fi_;-@F;bﬁ?jS@DEﬁM&T§f©§ﬁLFﬁi
REQUIRED (1b per 100 gal of Yater)

Steps
1. Refer to Table 1A, 1B, 1ic, or 1,
2. Find the discharge rate (gpm or efs).
3. Find the feed rate (gpm).

4. Determine amount of sodium
thiosulfate required. T

Example

Discharge rate 10 cfs

. Feed rate = 4.3 gpm

Solution Strength = 10 1b/100 gal wate:

QUANTITY OF SODIUM THIOSULFATE SOLUTION
REQUIRED .

Steps

L. Determine the discharge lemgth (min
O hr).

2. Determine the feed rate (gpm).

3. Determine the solution sEzeagtﬁ
{(1b per 1p0 galy.

Exanmple
Solution . Discharge » Feed
quantcity length cate

= 3 hE x 4.3 gpm x 60 ‘min/hr

= B0O0 gal (rgundAup
to nearest 100)




Appauﬁxﬁﬁ 225
sodium = Solution ‘quantcity x 1B
idgsulfate = . lo0 gal

‘3.2 CALCIUM HYPOCHLORITE

3.2.1 QUANTITY OF DRY'CHEQEINE REQUIRED
{1b pecr 100 gal of water)

-gteps

R Refer to gable 2R, 2B. or 2C.
2. Find the £low rate (afs) .

3. Find'tﬁe feed rate (gpm).

4, Deteﬁmime the amount of -the dry
chlorine requized.

Examnle
FPlow rate = 70 cfs
Feed rate = 1.9 gpm
solution streagth = 32 1b/100 gal water
3.2.2 QUANTITY QF;CHLQRZNE SOLUTION REQUILRED
steps.

1. Determine how long ¢he chlorine feed
will be reguired (min or hr).

5. Determine the feed rate (gpm).

3. PDetermine the solution strength
(1b/100 gal).

Example
gplution . Feed ¢ TFeed
quantity time £ate

= 6 hr x 1.9 gpm x 60 min/hr
= 684 gal

= 700 gal (round up
te nearest 100)
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‘Contact. the

‘Contact. " guality.Di
Coordinat i

. Forispeecific m

- 4.0° OPERATIONAL PROCEDURES (see Figures 1, 2, and 3)

4.1 TRAILER

P Steps
I
. , 1. Lower trailer omto towing vehicle (2v hiteh
n ball required) and lock. (Be sure te put
: - bolt through hiteh lock.). '

2. Raise trailer jack all the way and. attach’
trailer jack wheel to brackete located on
trailer tongue.

3. Attach both safety chains te vehicle.

4, Hook up eleetrical plug and breakaway wi-~
to towing vehicle. 4

:i?{ §. Cheek lights, tires, and signals em both
‘§iﬁ trailer amd towing vehicle. (Trailer
K tires = 45 €o 50.psi.)
i M
pe i i) . .
i 6. Check gas tank, oil, and coolant om
{Jf‘ geneLator and gas camn before leaving for
:Q‘ the storage location.
;ﬁi' : 7. Check Hoses and PVC piping for deterieratie:
.i“ﬂ : caused by sunlight, chemicals, ete.
Bl r : .
el :
R 8. Record generator meter reading before and
N after rumning.
&
i 9. Upon axrival at lecation. chock trailer
s wheels on eaeh side, level trailer by using
Tia trailer jack, and secure four trailer
o stabilizing supports.
i

NOTE: SECT. 4.2 AND 4.3 CAN BE STARTED AT THE SAME TIME,

7
)}
ace]
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4.2 GENERATOR . L

‘steps

2. switeh cireul

3. Switech avto-theottle O
position}.

4 surn engine ignition key +to START generator.
5, Once engin@ starts, push choke IN.

6. MAfter generator has run for a minimum of
1 to 5 min, switech eireuit breaker ON.

5 pdditional information om the generator can
he found in sections 10.1 and 11.0.

4.3 TANK

Steps

1. Disconnect omne or TWO sections of hose from
reel. Connect to a wWater ggurce and to tank
£111 line. :

2. Open va%vguA and source-water valve and
pegin £i11l1ing tank.

3. Using sight-gauge or totalizer meter, f£ill
tank with required amount of water for
freatment aetivity (min 100 gal ‘to max
1000 galj . : .os

4. Wearing eye protection and respirator, add’
appropriate amount. of chemical, as pre-
wviously determined.

4.4 MIXER

Steps

1. Unlock mixer shaft and adjust mixer to D=5
position by loosening Allen setscrew and
then retightening.

™
1

5. Check to see that Allen setscrew on mixXer
peunting clamp 1s secure.

3. After tank has beeq filled with water and
chemical and generator has warmed up, STAET

mixer.

D-69
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Opsimizing Chloramine Treatimess:

er ON at control panel,

callis totally dissolved, :tus
(normally requires I0.te 15

After completing treatment aetivity, re
mixer to vertieal position ang secure g
in helding bracket. ‘

7. Additional information om the mixer ean
found in sections 10.4 and 11.0.

4.5 PUMP
Steps

L. Connect hese on reel to injection point
attach to spray nozzle. ‘

2. OPEN both lower pump inlet valve € (ful
and upper bypass valve B (halfway) on t.
_before turning pump ON.

3. Check gemerator to make sure auto—sgr e,
in OFF position.

WARNING: DO NOT. START PUMP WITH GENERATOR AUTO SWIT:
"ONY POSITION, OR PUMP MOTOR DAMAGE WILI, RE!

4. START pump at control panel.

5. A@just.fl@wméteg to proper feed rate by
opening valve D and partially closing b3
valve B.

NOTE: DO NOT CLOSE PUMP INLET VALUVE C.

6. Maintain a back pressure between 40 and
psi. '

7. When solution level in tamk reaches
approximately 50 gal, pump will shut off
automatically.

8. To restart pump, hold pump bypass toggle
switch in ON position and START pump .

9. Continue pumping until a few inches r
solution is left im tank or pressure =t
indiecation drops.

WABNING: DO NOT LET PUMP RUN DRY, OR DAMAGE WILIL RES

D=70



Appendix B 277 -

Ql@STIJ
B’ o :

- 1z. SL@P PUmP agt@Z'LZ@ﬂcméﬂL activ has

been comngted

13., Additiomal infornation om the pump cam b@
found in sectiens 10.5 and 11.0.

4.6 LIGHTS

sSteps
- 1. After g@neﬁat@z has beex warmed uwp for 3-5
min, lights may b@ switched ON at control
panel.

2. Switch lights OFF when no longer reguired.
4.7 CLEANUE

Steps

1. After treatment activity has been completed,
digpose of any remaining chemical soclution
into a sanitary sewer. :

5. R@inse out tank and rinse off trailer.
: (Valve E may be @S@@ during this step.)

3. ‘Top @Lf generator £UQ1 tank and S gal fuel
. gtorage can. (Fuel should be charged to
. . trailer property number.)

4., After gemeratob has cooled off, replace and
Secure CoOVer.

Secure all eguipment before leaving site.

w
]

MAINTENANCE PROCEDURES

t51
o

5.1 TEAILER"

G-‘J
o
O
]

nElat

5—-! v

1. Check tiz

L_,:

ces for wear and pﬁ.@@f
7. Check lights and wiring.
3. Check all bolts and nuts for tightness.

ck wheel beacings every 12

s
i“‘

,,,_,\
313
e

4. Check an
months.
. D-71
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Rl e R,
- e orme e

Opiimizing Chloraming Trecmment

5, Additicnal information can be found in
secticn 10.1.

GENERATOR:

5.2
1. Check gas, 0il, coolant, and battery water
levels.
2. Additional informatiom can be found in
sections 10.2 apmd 11.0.
5.3 TANK
1. Cheek fittings for cracks or leaks.
2. Check tank for ecracks or leaks.
3. Additiomal information can be found in
section 10.3.
5.4 MIXER .-
1. Check all Allen setscrews for tightuness.
2. Check to see that shaft is not bent.
3. Additiomal informatiom can be found in
secetions.10.4 and 11.0.
5.5 PUMP
1. Check pump and.fittings for leaks.
Z. Additional imformation can be found 1im
sections 10.5 and 11.0.
5.6 LIGHTS
1. Check bulbs for tightness.
2. TReplace with 150-watt outdoor floodlight
bulbs.
TROUBLESHOOTING

6.1 REFERENCE SOURCES.-
Refer Co equipment manuals in section 11.0.
6.2 ASSISTANCE

Contact Water Quality Division, Prgcess
Coerdination Section, for assistance.

D=-72
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234 Oprmizing Chioramine Treasmer
(4 5

TABLE 28

CHLORINATION

FEED RATES FOR GaLEIUM HYPOCKLORITE SOLUTIONS

(assuming a ehlorine residual of 4.5 mg /L)

CHLORINE SOLUTION

I
! I

! FLOW i (Ibs per 100 gallens o¢ water)

! ! b ~] ] ——
! RATE ! 128 ! &4 ] 32 I 3.2
I e ! I

I (efs) ! FEED RATE

! § (gpm)

! -4 ! J | s
! 500 | 3.4 | G0 G| -

! 550 1 3.7 |} 7.4 | -}

! 600 | 4,1 | 8.1 | — ]

I &850 | 4,4 8.8 | ——

! 700 | 4.7 1 - 9.5 | —= |

! 780 | S.1 ! —— | —— !

I 800 | 5.4 | —— -—

! gso ! 5.8 1 == | - |

I F00 | &od 1} — | - |

! 950 | o4 | == | — ]

! 1000 | 5.8 | == | — ]

I 1050 | 7e1 | - | = |

! 1100 | 7.4 1 - | — |

| 1150 7.8 1 —= -

| 1200. i 8.1 | — = |

! 1250 | 8.5 | — —= |

! 1300 | 8.8 | - ——

! 1350 | 9.1 —= ] —

! 1400 2.5 | —— ] — ]

! 1450 '} 9.8 | ==} == |

] 1500 |} 10,1 =] =}

! ! -] | I

(lbs. of ecalcium
Rypachlorite ger 100 gal) x

Solution coneentration = -

834

: Tlow rate (efs) ux asqg » dosage (m
Feed rate (gpm) = ———e _
salution concantratien x 1,000,000

N=-78




TRABLE

26

CHLORINATION

Appendix B

FEED RATES FOR: CALCIUM HYRGEHLORITE:-SOLUTIONS

(assuming a chieorine residual of 1.3 mg/L)

! —=1

i : CHLORINE SOLUTION

i FLOW | (lbs per 100 galleons af water)

i i == = | {

i RATE i 1.0 ] 0.1 (a)l 0.,08 (b))l ——=

: ] | | |

H (gpm} ! F EED RATE

! ! (gpm)
-4 == ] J | =

i 30 3 == ] = e | 1.2 | ==
! 40 | == == | 1.8, 1 - =
H 50 | == 1.0 | 1.9 1 ==
! 50 1 == | 1.2 1 2.3 i —
i 70 == | 1.3 % 2.7 i -
' g0 == 1.3 | 3.1 1 ==
' 90 1 == | 1.7 | 3.9 | ==
] 100 | == | 1.9 L 3.8 1 ==
! 180 | == | 2.9 | 5.8 | ===
% 200 | == | J. 8.1 7.7 1 ==
; 250 | == | 4.8 | .4 1 =
) 3I00 | == | 5.8 1 == —
; 350 | == 1 o7 | = | ==
: 400 | —== | To7 1} = | —
i 450 | == ] Bo7 i = | —=
: 500 | 1,0 1 L8 = | ==
i 600 | 1.2 I. 1 == | ==
i i 700 1 1.3 | 3.3 | == | ==
i ~, 800 1 1.8 1§ 3.8 i == | ==
z - 900 | 1.7 1 5.8 | == | o
: 1000 | 1.9 | 7.7 i = | -
! 1100 1 2.1 4 P8 | == | -
¢ 1200 i 2.3 1 == | == | -
i 1300 | 2.8 | == 1 == | -
V 1400 | 2.7 1 == | == | =
i 1500 | 2.9 4 == i == | ==
] 1600 | .1 3 == == | i
| | = l | | ==
NMotess (a) 0.1 Ib = 1.6 @z or 45.3 g
(B

Splution cencentration., s ==

Feed rate

(gpm?

0.05 1b = 0.8 oz or 2Z22.4 g

(ibs.

hypochlorite ger 100 gal) x 0.43

o+

caleium

B34

tiaw rate (cfs) x dosage (mg/L)

i

splution ceonegntration

D-79
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236 Opiimizing Chloramine Treammens :
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FIGURE 5
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NAPA ECHLIN SQQLE TRAILER CONNECTOR SOCKET
TG 8206

EXPLANATION

ELECTRIC BRAKES

GROUND RETURN TO TOWING VERICLE

LEFT-HAND TURN SIGNAL, BRAKE SIGNAL, AND HAZARD SIG
RIGHT-HAND TURN SIGNAL BRAKE SIGNAL, AND HAZARD S
BLANK

CLEARANCE, SIDE MARKER, AND IDENTIFICATION LAMPS

CENTRAL STORES CATALOG NO. 04-247-41235

TECHNICAL ASSISTANCE: ‘
EUGENE MAGES, EQUIPMENT MAINTENANCE, EXT. 509°

DECHLORINATION TRAILE

B ELECTRICAL CONNECTION 50C¢
FIGURE 3
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Ouantity
' 16-087-550G00 ‘Sodinm Lbl@gulLﬂL@ 200 1B
17=-121-600060 Calcium hyprochlorite 200 UE
18-745-10920 0il, 30 wt . 1ogi
45-043-63660 Meoprene gloves 2 pr
45<132-21800. Safety goggles 2 pk
45-755-28800 Disposable respirator 10 ea
49-193-70313 ‘Aluminvm level, 24-ineh 1 ea
49-336-71060 standard serewdriver, 6-inch 1 ea
49-564-29224 Combination wrench, 3/4-inch 1 ea
79-205-15031 Floodlight, 150 watt 2 ea
© 98-034-41000 Hose fitting, mender, 3/4-inch 1 ea
- 98-934-50806 Hose coupling, 1" MPT x 3/4%" MHT L1 ea’
98--934-60806 Hose reducer, 19 FPT x 3/4% MHT 1 es
98-934-83360 Hose washers, 3/4-inech 1 pkg
98-936-30120 Adjustable hose nozzle, 3/4-inch 1 ea
‘W/A ' Ad justable hydrant wrench 1 ea
N/A Fire hydrant coenneection, 1 ea
2 1/2"% NSFH x 374" HT
N/A Adjustable nezzle, 3/4" HT 1 ea
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MANUFACTUBERS /SUPPEIRRS AN, D

10.2

10.3

10.4

10.5

TRAILER

(714)629-4762

GENERATOR

American Henda
(Honda of Pomona ).
1485 E. Holt Ave.
Pomona, CA 91766
(714)623m6451

TANK

Commereial Fiberglass

1854 No. Central
Comption, CA 90222
(213)637-7173

MIXER

Lightning Mixers
(Duncan Engineering)
18102 Skypark South
Irvine, Ca& 91723
(213)944-§25¢

PuUMP

Tonka-Flo Pumps
(Huntley Engineering
Sales) ..
L0911 E. Thienes g¢.
south El Monte,

(213)622-3302

N=84

CHeightr 3500 1h

CA 91733

‘Size:s Y92y e iy

Type: tandem axie
EEER@S?.@l@@ﬁEi@.
w/breakavay switcl
Tire gize: my73-159q9
Ball size: 2w

M@d@l'gSégﬁﬁ/@XBGQK
6500 watts maximum
gn@'ga1~@ml@@@@@ ga
1.5 4t 0il 10W-40sa;
4 br operatiom time
2.1 gt coolant

Size: 72vdia %
g2"g

Cap: 1000 gal
maximum

Type: Fiberglass

filament-wound

Model XJ-65
115/220 volts siagle

phase

Shaft 66"F x 3/4"dia

A-210 propeller

HModel 1809-10120
Multi-stage
centrifugal

Baldor motor

2 bp single-phase
115/230 velts
Rated 10 gpm @ 100
psi



10.6

10.8

10.120 |
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>

"URLVE:

"”Punp @@

—-—
1@911% ' Thieﬂe
south El Momte,
(213)622-3302

"CR 91733

TOTRALIZER HETERj(INFEUEN@)
Badger Metsr Inc.
(Selco Sales Englﬁ@ezlmg)

7580 Stage Road

Buena Park, CA 90621
(213)921-0681

PLOWMETER (EFFLUENT)

Fischer & Porter
3156 E. La.Palma,
Anaheim, CA 92806
(213)925-0497

Unit €

HOSE REEL

Hannay Hose Reels
(Target Chemical Co.’)
17710 studebakek Rd.
Cerritos, CA 09701
(213)773-8912

PRFSSURE CONTROL SWITCH

United Electric Controls
(Coast Electrical Supply)
Montclairg, CR 91763
(7149624-9061

Appendix B 241

Lqm@&gl RU=316-1 -
ipg@g UPC £aﬂggz‘f
S@L jﬁ.-::

Ca@aéity'l@ 5 gpm

Model 2Z58C-ER-C
Recordall

Meter size 3/4°%
Plow 1imits 0.5-=30
gpm

Series 10RA2235
Ratosight

Direct reading
i-10 gpm

1" NPT connection

Model 1526-17-18
1/2» NPT conpections
Minimum 100°' of

3/4" hose

Type J6--basic control
Model 1236 ' '
stock No. 9548
Adjustable switch
differential
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1 . Chl@rm@ AM@mmﬂﬂg and Dcch}omna on- iech_mques H.andboo
2. Generic Emezaéncv Response Plan for Chilorifiated Water

The above sowrces were preparcd for the Greater Vancouver Regional District Water
Treatment Program by ENIKKON Environmental Limited of Victoria B.C

3. AWWA - Optimizing Chloramine Treatmment
4. . Sources from the Metropolitan District of Southern California

July 29. 1998

b-86



	Blank Page
	01005.pdf
	PART 1 - GENERAL
	1.01 SUMMARY:
	A. Section Includes:
	1. Operation of existing facilities.
	2. Procedures to notify owners and authorities.
	3. Preconstruction conference.
	4. Progress meetings.

	B. Related Sections:
	1. Section 01000 - Summary of Work
	2. Section 01300 - Submittals
	3. Section 01310 - Construction Schedules


	1.02 SEQUENCING AND SCHEDULING:
	A. Notify the Authority and Steven Considine, Senior Program Manager (617) 305-5868 two (2) working weeks prior to the need to open or shut valves.  MWRA Work Request Form is appended to this section as Attachment A.
	B. City of Boston’s valves and hydrants shall only be operated by the Boston Water and Sewer Commission (BWSC).
	1. Notify BWSC three (3) working days prior to the need to open or shut valves and hydrants.  BWSC Contact: Irene McSweeney, P.E., Director of Construction.  Telephone number: 617-989-7000.

	C. Disinfecting and Flushing: Submit disinfection plan and schedule, as specified in Section 02675, to the Authority six weeks prior to each shutdown.  Authority Contact: Valerie Moran, Manager of Operation Engineering.  Telephone number: 617-305-5813.
	D. Coordinate with MBTA and MBTA Flag personnel for field work and conformance with MBTA access license.  MBTA Contact: Patricia Barrett, Permit and License Administrator.  Telephone Number: 617-316-1660.
	E. Work Notification:
	1. Notify the Authority in writing, at least seventy-two (72) hours, not including Saturdays, Sundays and holidays, prior to the start of work on site.  No work on site shall be performed prior to obtaining an 8(m) Permit and Trench Excavation Permit ...

	F. Public Utilities:
	1. Notify DIG SAFE at 811, at least seventy-two (72) hours before digging, trenching, rock removal, demolishing, boring, backfilling, grading, landscaping or other earthmoving operations.
	a. DIG SAFE does not clear Authority pipelines and appurtenances.


	G. Notices to Owners and Authorities:
	1. Notify the Authority four (4) weeks in advance of work on each permanent/temporary easement. The Authority will notify property owners.
	2. Contact utilities, local Town and State authorities at least seventy-two (72) hours, not including Saturday, Sunday, or Holidays prior to cutting or closing streets or other traffic areas or excavating near underground or overhead utilities.

	H. Coordination of Utility Protection:
	1. Coordinate protection and support of existing utility crossings with respective utility owner.

	I. Coordinate with the Town of Brookline, Engineering and Transportation and  Water and Sewer Departments for all work on Town of Brookline roadway and sidewalk restoration.
	J. Meetings:
	1. Preconstruction Conference:
	a. Preconstruction conference will be held at an Authority designated time and place/  The MWRA will be responsible for meeting minutes.
	b. Attendance:
	c. Purpose of conference is to designate responsible personnel and establish working relationship.

	2. Progress Meetings:
	a. Attend bi-weekly progress meetings and meetings at other times as requested by the Authority or required by progress of Work.
	b. The Authority will preside at meetings and provide for keeping and distribution of minutes.
	c. Purpose of meetings will be to:




	PART 2 –PRODUCTS: N/A
	PART 3 – EXECUTION: N/A
	PART 4 – ATTACHMENTS
	4.01 Attachment A – MWRA Work Request Form

	PART 5 Description of Request:                                                                          ______
	PART 6 Will a police detail be required:         YES               NO
	END SECTION


	Blank Page



