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To: 
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May 16, 2018 

ORO LOMA SANITARY DISTRICT 
INTEROFFICE MEMORANDUM 

Board of Directors 

Operations Committee, 
Directors Walters and Becker 

MINUTES, MEETING WEDNESDAY, MAY 16, 2018 

The Operations Committee met on Wednesday, May 16, 2018, at ·9:00AM. In attendance were 
Directors Dan Walters and Tim Becker, General Manager .Jason Warner, Collection System 
Manager Lenny Rather, and Maintenance Manager Scott von der Lieth. Greg Brown and Fred 
Simon, members of the public, also attended the meeting. 

COMMENTS FROM THE PUBLIC 
No public comments. 

BACWA KEY REGULATORY ISSUE SUMMARY 
Warner reviewed the Bay Area Clean Water Agencies (BACWA) Key Regulatory Issue Summary 
dated January 16, 2018. The Committee discussed several topics, including the San Francisco 
Bay Nutrient Watershed Permit (Nutrient Response), Nutrients in San Francisco Bay- Science, 
and Climate Change Mitigation. The Climate Change Mitigation outlines the approach for 
California to meet its greenhouse gas (GHG) emissions reduction targets through 2020, as well 
as the state's goals through 2050. A summary of ongoing issues is attached. 

Warner also reviewed a slide deck presented at the CWEA Annual Conference by Tom Mumley, 
Deputy Director of the SF Regional Water Quality Control Board. The Committee discussed 
several topics, including the Future of Nutrients in San Francisco Bay, Nutrient Watershed Permit 
Purpose, Components, and Load Caps. Slide deck presentation is attached. 

PROJECT JUSTIFICATION AND FUNDING REQUEST- OPERATOR COMPETENCY-BASED 
TRAINING SYSTEM 
Warner gave an overview of a proposed Operator Training Program that is aligned with the Board 
established Strategic Goal of "Developing written training standards and a video-based operator 
training program for all areas of the plant." The first of three phases of the project is proposed for 
completion in FY 2018/19. Staff proposes to utilize budgeted funds for the Truck Wash Drainage 
Pump ($80,000) and a portion of budgeted funds ($20,000) from the Critical Equipment -
Treatment Plant budget to fund the new project. The cost for Phase I (the highest priority process 
areas for training) is $100,000. The second and third phases of the project are not required to 
fully utilize the training developed for Phase 1.· Staff will make a separate request for Phases 2 
and · 3 in future years, if warranted. The Committee recommended full Board approval of a 
contract with DKF Solutions to develop the Operator Training Program. 

NATURAL GAS USAGE 
Staff presented a spreadsheet and graph for the current and historical data for purchased natural 
gas for April 2018, which posted an increase compared with the previous month's value of 4, 713 
therms. Gas production for April was 348,833 cu. ft./day. The graph is attached. 
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• Therms purchased - 5,507 
• Cost for natural gas- $3,462 
• Grease accepted- 189,180 gallons 
• Digester gas consumption - 348,833 cu. ft./day 

The Committee accepted the report. 

OVERVIEW OF POWER PRODUCTION AND PLANT DEMAND 
Staff provided the Co-Gen, Solar, and Utility Power Balance spreadsheet, with updates for the 
month of April 2018. The graph is attached. 

Total Plant Power Demand 
Solar Generation 
Co-Gen 
Purchased 
Returned to Grid 

The Committee accepted the report. 

MONTHLY POWER/CHEMICAL COSTS 

553,991 kWh 
57,222 kWh 

511,200 kWh 
31,728 kWh 
46,159 kWh 

Staff provided a spreadsheet for power and chemical costs. The total costs for April 2018 were 
$40,503, a decrease from the previous month. Graph is attached. 

The Committee accepted the reports. 

MONTHLY ACTIVITY REPORT 
Staff reviewed the April Monthly Collections, Operations, and Maintenance Activity Reports. 

The Committee accepted the reports. 

DISTRICT OPERATIONS OVERVIEW 
Rather reported on the Collections Department activities for April 2018. The monthly goal for feet 
of sewer line cleaned/inspected was exceeded by 19%. A total of nine service calls were 
received, and 19 requests for engineering services were submitted for the month. Rather also 
reported that Christopher Brown, Glen Grimsley, and he attended the CWEA Annual Conference. 
Rather concluded his comments by stating that the recruitment process continues for the 
Collection System Worker, with interviews scheduled for early next week. 

Talledo-Garcia reported that staff utilized the EQ Basin to manage flows during the last heavy 
rains, and conducted 5-day biosolids sampling at the belt press. Also, in preparation for the 
Nutrient Optimization Project, General Manager Warner, Senior Project Engineer Jimmy Dang, 
Plant Operator II Don Pride, and he will tour treatment plants in the MarylandNirginia area next 
week; these plants have advanced nutrient treatment systems. Lastly, three interns currently at 
Oro Lorna have passed the State Water Resources Control Board Grade I· and Grade II 
certification exams. 

von der Lieth reported that he has been working with the Engineering Department on asset 
management, minor repairs were made on the co-gens, and staff is investigating changing the 
style of grinders at the headworks. Currently there are 109 open work orders. 

The Committee accepted the report. 
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COMMITTEE MEMBER COMMENTS 
The Directors thanked staff for their work on the May 5, 2018 Open House, and said everyone did 
a great job. Director Walters was· impressed by the positive attitude and helpfulness of the staff 
during the event. 

ADJOURNMENT 
There being no further business to come before the Committee, the meeting adjourned at 10:17 
a.m. The next meeting of the Operations Committee is scheduled for Thursday, Wednesday, 
June 14, 2018 at 9:30 a.m. 
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NUTRIENTS IN SAN FRANCISCO BAY- SCIENCE 

• SF Bay has historicaUy been 
resiDent to nutrient impacts because 
of tidal mixing, clam grazing, and 
high turbidity. However, turbidity 
has decreased due to capture of 
sediment by upstream dams, and 
clam populations are on the decline. 
AdditionaHy, nutrient loads to the SF 
Bay are increasing with population. 
There is concern that SF Bay may 
lose its resiliency in the future. 

• Because of the complexity of the 
science behind nutrient impacts in 
the SF Bay, stakeholders in the 
region are participating in a steering 
committee to prioritize scientific 
studies and ensure that an science 
to be used for policy decisions is 
conducted under one umbrella. 

• The watershed permit apecifies 
$880K/yr of funding from POlWs to 
the RMP, which BACWA has 
provided for FY17. 

• For FY18. BACWA is voluntarily 
contributing an additional $200k to 
the science program. 

• Agencies are conducting etnuent 
monitoring under the watershed 
permit 

• Current effor1s are focused on 
expanding monitoring data, 
modeling, and \YOI'k exploring the 
linkage between nutrients, dissolved 
oxygen. and hannful algal species. 

• Continue to participate in · . , .~:~ .. ~r ·~cw~ ~ useru1 
steering committee and t;, <.··. ~- N~·~ents· ,·, 
plan . bcorn lttee and .. , CD;.._ , nng su m , " . · i: , ~= - :_ .. . 
provide funding for scientifte/ .: ·- J··htto;l&acwa~om/nutrientst 
studies. ' .. :- ·,- J othfir-tiHfu~niJtrient- ', -·· 

• Participate In the Nutrient:.·: ·.- ~ 'dgctimeOti/ . · 
Technical Workgroup, whleh·r }. .. ··(1./: :_-::.-i · ~ ·:- · 

Ia a venue to provide -;:_- .. : ~-·: ~- Sff~l N~ ~nee 
technical Input to the ·. · '. · ·. · ·~ ~Pian.•Oocumenta: . 
process, and Is open to the : .!' · htti>;I/SfbaynutriftQts.sfeto 
public, as well as the f ::: .l:·--and-. · 
Stakeholder Advisory G~ • .. t-wQrk~p~9!?f . . . . . ::·: ·,: r ... , . : . . 

. - , '.· 
.l 

.·.~~~~- ·, ·~. 
. 'l -

;·::J.. .·~ 



SF BAY NUTRIENT WATERSHED PERMIT 
-

• The nutrient watershed permit was 
adopted in April 2014, with an 
effective date of July 1, 2014. 

• Through the nutrient surcharge 
levied on permittees, BACWA funds 
compliance with the following 
provisions of the nutrient watershed 
permit on behalf of its members: 
o Group Annual Reporting 
o Optimization and facilities 

upgrade studies 
o Support of scientific studies 

through the RMP at $880K per 
year through the rave-year 
permit term, and voluntary 
$200K contribution for FY18. 

• Consultant team was selected by 
BACWA Contract Management Group 
to lead the Optimization and Upgrade 
studies and annual reporting. The 
Scoping and Evaluation Plans for the 
optimization/upgrade studies were 
submitted to the Regional Water 
Board in December 2014 and 
finalized in February 2015. Agencies 
participating in these studies 
completed a questionnaire about their 
facilities' infrastructure, operations, 
and sHe constraints. The Consultant 
team conducted site visits in April 
through September 2015. 

• BACWA hosted workshops on June 
28,2016, and June 7, 2017, to 
discuss Facility Reports with member 
agencies, and showcase emerging 
technologies for nutrient removal. 

• BACWA and SFEI most recently 
submitted a science implementation 
plan and schedule update on 
February 1, 2017, and an 
Optimization/Upgrade study progress 
update on July 1, 2017. 

• All agencies covered by the Nutrient 
Watershed Permit participated In the 
first three group Annual Reports, 
submitted in 2015, 2016, and 2017. 
Agencies are now reporting to 
BACWA via a data sheet developed 
by the consultant 

• Agencies continue to report 
nutrient monitoring to the 
Water Boards through CIWQS 
and to BACWA via the data 
sheet. 

• The consultant Is responding 
to comments on Individual 
Facility Reports. The Reports 
must be certified by agencies 
for Inclusion In the 
Optimization/Upgrade 
studies. 

• The Regional Water Board 
issued a Letter of Intent with 
key tenets for the second 
watershed permit: 
o Continued individual 

treatment plant nutrient 
monitoring and reporting 

o Continued group annual 
reporting 

o Significantly increased 
funding for science 

o A regional assessment of the 
feasibility and cost for 
reducing nutrients through 
means other than treatment 
and discharge at POTWs; 

o Establishing a baseline for 
POTWs that undertake early 
actions to reduce nutrients 

Nutrient Watershed 
Permit: 
http://www.waterboards.c 
a.gov/sanfranciscobay/bo 
ard decisions/adopted or 
ders/2014/R2-2014-
0014.pdf 

Optimization/Upgrade 
Scoping and Evaluation 
Plan: 
htto://bacwa.orQiwo
content/uploads/2015/05/ 
BACWA ScopingEvaiPia 
n Final.pdf 

BACWA Nutrient Annual 
Reports: 
http:l/bacwa.org!documen 
t-categorv/nutrient
annual-reports/ 

June 7, 2017 
Optimization/Upgrade 
Workshop Materials: 
https://bacwa.oro/docume 
nt-categorv/optimization
and-upgrade-studies
woi'Kshop-2/ 

Letter from RWB outlining 
key tenets for second 
nutrient watershed 
permit 
https://bacwa.org/wp
content/uploads/2017/1 0/ 
Water-Board-Staff
Intention-2nd-Nutrient
Wshed-Permit-1 0-17 .Qdf 
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CHLORINE RESIDUAL COMPLIANCE 

• The Basin Plan chlorine residual 
effluent limit Is 0.0 mg/l. Chlorine 
residual is the most frequent 
parameter for violations for Region 
2 POTWs, however, because there 
are 24 hourly reporting events each 
day.~·opportunmes·~ 
violations are enormous. However, 
the actual violation rates are 
infinitesimal (-G.001% ). 

• Agencies are overdosing their 
eflluent with the dechlorination 
agent, sodium bisulfite, to prevent 
chlorine violations, a practice which 
costs more than $1 million regionally 
each year. 

PESTICIDES 
- - - -- - ~-
• Pesticides are ragulated via FIFRA. 

and not the Clean Water Ad.. 
POTWs do not have the authority to 
regulate pesticide use in their 
service area, but may be 
responsible for pesticide impacts to 
their treatment processes or to 
surface water. 

• Through BAPPG, BACWA aims to 
proactively support a scientifically 
sound pesticide management 
program that wiD not impact 
POlWs' primary functions of 
collecting and treating wastewater, 
recycfing water, and managing 
biosolids. 

• The Regional Water Board has 
agreed to work with BACWA to 
develop a Basin Plan amendment. 
BACW A has retained consultant 
support for this effort. 

• The Scope of Work provided for this 
effort includes an analysis that will 
consider the compliance impacts of 
the following alternatives: 
o Adopting EPA Ambient Water 

Quality Criteria for chlorine, which 
would be applied with dilution. 

o Establishing a Minimum Level for 
online continuous monitoring 
system. This may involve a 
literature review, or field studies. 

• Several agencies have participated in 
a WERF study to look at peracetic 
acid as an alternative disinfectant. Oro 
Lorna Sanitary District conducted a 

• Work with the consultant and ·~Baiin·.·Pian· ·Arilendment 
Regional water Board to ·. · : ~ ; ,' · -.ssuppart,·Sc()J;e of wort: 
proceed with tasks in the $cope ·. t . bttos:/{bac;wa.omfWo: · . 
of Wen to support the ~ . • . t: , coQH!ht/yptgads/2018/0' 
Plan Amendment. : : .~ ·l ·. 1/EQA-JOC.-SQW·· 

• If necesury, volunteer for · .. · .-.~ .; . ~~t~ 
field studies to support Basin. ! . :· .·· , · - ··· ·· 
PI Amendment ~ . -t·. • , \, .• . an . . .. .t -~. • . ,. ··~ ••• 

.' J.· · ' . 

~· ·:·· t ,·· '. 
. ':'\ t· .t --·. · .· 

•. • ...• .I ~ 

i ·:-::; t-·~-" 
' ·.·· t·· . 

pilot stud_y in ~tember 2017_. __ -'---- ~~i _i;: ... ··~~ ·· ~· ~ . ·_~;...j,~ ... -~-·· 

• In 2016 and 2017. EPA has been 
reviewing the registration of several 
key pesticides, a task it conducts once 
about 8VfAY 15 years. 

• BACW A has funded consultant 
support to write comment letters 
advocating for the consideration of 
POTW and surface water issues 
during EPA's risk assessments as 
part of reregistration. 

• With chronic toxicity limits likely In the 
near term, POlWs wiH be in 
compliance jeopardy if pesticides 
contribute to toxicity. 

• :~~ ... 4 __ ~;, . - ; ~~ 

-~- ---~~· ·-··- .........., ____ -_- -,. 

• Continue to comment on ::: ·. _ ~ -_ .t.BACWA'Peaticldes ' -~' 
pesticide PDPAI'IIcttratlons, •, . • . r 0·~~ tlet~ft#.'\j.:vi~ie. and. •u.uv- . l. '""'1fU~J .• ~ 

• Work with veterinary ';.:· -,~_·'.- t·eau to adl9!': . · , . 
associations on messaging with.·-~ httos:llbacwa.qrglwp- .. 
respect to flea and tick ~ ' j..cOntent/uofoadsi2Q16/Q2L 
altematlves. · _· .. ·;-. -~ BACWA:PestiCide- . . ·· 

.~ . :- .. 1- R~Up(Jate:2016- ·. 
.-. ;:--~:-··.·? . 

.. - ._·. ~~: . : ... .:\ . -

,· ... i-·BACWAComment 
. -.: . ! Leiters::· ·. ·. 
:.:. ··. · : .. <~·t _bim&:llbacwa·OfO'dQWme. 
.. ; · ·l.'nkatiQOIY/coroment.:. 

{ 4 • - •· .-

n .• ' J 
)· ·. .t'·'• 
·:: . ~; .;- . ~~, 

-~~.1..~---------· 
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MERCURY/PCB WATERSHED PERMIT 

• Mercury/PCB Watershed Permit 
was reissued on 11/8/17 with 1/1/18 
effective date. The Watershed 
Permit is based on the TMDLs for 
each of these pollutants. 

• Aggregate PCB and mercury loads 
have been well below waste load 
allocations through 2016. 

• Method 1668C for measuring PCB 
congeners has not been 
promulgated by EPA. Data collected 
during the first permit term varied 
widely depending on which 
laboratory performed the analyses. 
BACWA Laboratory Committee 
developed an updated PCB 
Protocol to reduce variability 
between laboratories running 
Method 1668C, effective January 1 , 
2014. Data have been more 
consistent since the distribution of 
this document. 

• The new watershed permit reduces 
monitoring frequencies via Method 
1668C for agencies with design flows 
of less than 50 mgd. It also 
incorporates the laboratory guidance 
from the BACWA PCB Protocol. 

• The permit requires continued risk 
reduction program funding and 
annual reporting of effort. For the 
previous permit. BACWA issued an 
RFP for community-based 
organizations to conduct risk 
reduction work. Two $25,000 grants 
were awarded to APA Family 
Support Services and the California 
Indian Environmental Alliance. 
BACWA held a joint progress 
meeting with these two entities and 
the Regional Water Board on 
October 25. 2016. 

• Develop a plan to fulfil risk 
reduction requirements in 
current permit term. 

• Continue outreach to dentists 
on amalgam separation through 
BAPPG and BACWA's 
pretreatment committee. 

2017 Mercury/PCB 
Watershed Permit: 
htto:/lwww.waterboards.c 
a.gov/sanfranciscobaylbo 
ard decisions/adopted or 
ders/2012/R2-2012-
0096.odf 

Risk Reduction Materials: 
https://bacwa.org/mercurv 
ocb-risk-reduction .. 
materials/ 

Updated BACW A PCBs 
Protocol: 
https://bacwa.ora/wp
content/uploads/2014/02/ 
PCBs-Sampling-Analvsis
and-Reporting-Protocols
Dec13.pdf 
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1 STATE WATER BOARD TOXICITY PROVISIONS 

• Draft State Toxicity Polley 
distributed in April 2017 would 
establish: 
o numeric limits for chronic toxicity; 
o use of Test of Significant Toxicity 

(TST) as statistical method to 
determine toxicity replacing 
EC25/IC25 (with concerns it will 
lead to more false positive 
results); 

o Ukely removal of awte toxicity 
limits 

• During individual pennlt 
reissuances, the Regional Water 
Board has been performing RPAs 
for chronic toxicity and giving 
chronic toxicity limits to agencies 
with Reasonable Potential. 

• BACWA representatives have met 
with Regional Water Board Staff to 
discuss the Region 2 implementation 
of acute toxicity testing and instream 
waste concentrations. 

• BACWA has joined with POTWs 
throughout the State, and CAPA to 
provide Informal comments to the 
State Water Board 

• BACWA has joined SCAP, CVCWA 
and NACWA in a lawsuit alleging EPA 
did not follow proper procedure In 
requiring use of the TST. 

• BACWA hosted a toxicity workshop in 
September 2017. 

• BACWA will comnumt on~~:-- ~i_ ~ ~arii~ToXicity 
next draft of the Toxicity Pliti :.! .1 ~~~.,: , · - _ _ 
once it Is released (expeclf!d. ~· · · t' http://Www.swrcb;ca.gov/ __ 
Jan/Feb 2018). ~- · -. · 4---- iiiygs/Dr9!P.rristst : 

• Key Issues for BACWA to _ . ,-.- ;; ·ate- ifnpfementaUOn· poUc . 
discuss with the State wa.-.... - ~·yJbc-.asi··cntrJ~Shtrnl· _: · 
Board continue to be the ·;- · · · C;; --·: .. - · -: -~ · 
enforceable limits, monftol1og · .. f- 201? -~-~~~ _ 
frequency. reasonable ~l- "t--. P.rOYis~: · · ·: ·_, : 
analysis methodology. senSitive -J -httrls:/tb8cwa.omfwo= . 
~screening . ~~ · ·- :. ~, l· co~t~UP!~d~/201_7/04/ 
requnments. test speaes.. ... ~-cloXfcitli=ProVIJIQns-Staff~ 
variability, and instream waste ::·. -1 Dr@ft.:i!df. _- ·: ,· , · \ · -
concentration. • _.--> r- -~ -~ _,~ -- . · ~ 

• Consider participating in a - _fj~}i~ork~hop 
CASA study looking at the ·. .. _·t-PreSentatlons: · 
Inherent variability in ;'~< _. ·_ -'~ h.1if?S:I/bacwa.org/bacwa· : 
Ceriodaphnia dubia chronic · . ·. - •· .toxicltJ-workshoP: 
~testiQ.tt ·-~--' ~> ··1§tPtdet~1S..201!{/ . ···J _____ ..._ - ~----~ .... ---;.. .._~~~ .. 

COMPOUNDS OF EMERGING CONCERN 
-- - - ----
• Pharmaceuticals and other trace : • The Regional Water Board has stated 

compounds of emerging concem : that voluntary participation in RMP 
(CECs) are ubiquitous in ; CECa studies is key to avoiding State 
wastewater at low concentrations 1 mandates for CECa monitoring. 
and have unknown effects on These studies are lnfonnational and 
aquatic organisms. not for compliance purposes. BACW A 

• The State Water Board is · has provided RMP with a list of 
developing a Pilot CECa Monitoring POTW volunteers. 
Plan for the State. ' • The RMP is currentJy engaged in a 

• Region 2's CEC strategy focuses on study on microplastics, and was able 
monitoring/tracking concentrations to obtain adequate POTW 
of oonstituents with high occurrence participation from the BACWA 
and high potential toxicity and community. 
source control. Much of what the • The Ocean Protection Council has 
State Water Board is considering for l posted a draft Ocean Litter Prevention 
its Pilot Monitoring Plan is already 1 Strategy, which includes 
being implemented in Region 2 miaoplastics. BACW A provided 
through the RMP. comments with CASA and SCAP. 

I -, . · ~ 

• Continue to participate ln)h! ~··;~RMP -~C W~:: --: 
RMP CEC Workgroup~- ~ ~ ,, i htto:l ... sftl.9!ll{f11Wifk! : 
solicit agency volunteers -~ ! wg#tab-1-4 · · · 
future studlea. .:'.' ' _ _. l -· · :- .. ,: -=· ··: _ · . 

• Review next draft of Ocean , · .; SFEI ~ 
Utter Prevention Strategy, ; . · _ ·j ~Ce ~y: -
expected April2018. · -~ . ; : _ J fittp;//V!W)Y~,ret.~rg/dOClJD 

_._ · . . · .i ents!mlcroDia§tic= :; .. ; 
-~: · ·-: . , ! monltprina1M.-science= - ~ 
_. ,._· \ _·;_ piltft9y~Mn--ttaocis¢ti: _: , .. ·" :·' ,.tili: : ....... ~~ _.·· 't: ·_ ~: .• '-~ 
. ·:· .. t. Di'aft Ocean Utt8r . . 

. . --~:-pre~' StrategY,: . 
·- · i -htto:lfwWw.OQCica·aovlwe -.,, 
.l.omaster/- media_ --nbratv/2' 

f OfZJ02t17Q914 Drgft. Qc -
~:Jtln .litter ·strateay FINA ,~ 
I· IL rvff ' . .. ' ' 1 

-~--

~-~_·; __ ..:.~ 
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• In August 2015, the State Water 
Board contracted with Southern 
California Coastal Water Research 
Project (SCCWRP) to establish and 
facilitate an Expert Review Panel to 
conduct an examination of ELAP, 
California's laboratory certification 
body. 

• The Expert Review Panel 
concluded that ELAP's current 
regulations are inadequate. The 
Panel recommended that ELAP 
adopt the laboratory standard 
established by The NELAC Institute 
(TN I) as the most viable option for 
California. 

• The Environmental Laboratory 
Technical Advisory Committee 
(EL TAC) was established to assist 
ELAP in technical matters that 
impact the laboratory community. 
The committee is composed of 
representatives from the laboratory 
community and data users, and 
have represented the POTW 
laboratory community during this 
process. 

Preliminary Draft Regulations that 
included adopting the TNI standard 
for laboratories were released for 
public comment on September 2018. 

• Adopting TNI standards will pose a 
challenge since there are more than 
1000 individual requirements in the 
full document. Initial costs may 
include 
o hiring staff to handle TN 1-related 

paperwork; 
o hiring consultants to setup the TNI 

documentation framework; 
o purchasing Laboratory Information 

Management System (LIMS) 
software; 

o purchasing documents and training 
material from TNI, etc. 

• The new standards could be a 
particular burden on small municipal 
laboratories, which may choose to 
close if they cannot economically 
meet the new standards. 

• BACWA worked with CASA and 
CWEA, and signed onto CWEA's 
comment letter on the preliminary 
draft regulations. 

• AB 1438 was signed into law on Sept 
28, 2017 and became effective 
January 1, 2018. The bill sets the 
stage for ELAP to adopt TNI 
standards 

• Comment on draft regulations, 
expected release date: mid-
2018. 

• Work with Regional Water 
Board and our members to 
explore ways to mitigate the 
burden of the new 
requirements, once adopted. 

State Water Board's 
ELAP page: 
http://www.waterboards.c 
a.gov/drinking water/certl 
ic/labs/efap regulations.s 
html 

CWEA Comment letter: 
http://cweawaternews.org 
/cwea-submits-comment
letter-on-elap-preliminary~ 
draft-regulations/ 

CASA Comment Letter: 
https://bacwa.org/docume 
nt/casa-comments
preliminary-draft-elao
regulations-09-06-17/ 
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PHASE-OUT OF BIOSOLIDS AS ALTERNATIVE DAILY COVER 

• Regulatory drivers are indicating 
that biosolids used as alternative 
daily cover (ADC) or disposed in 
landfills will be phased out: 
o CARB called for a 75% diversion 

of all organics in landfills by 2025 
in the Short-Lived Climate 
Pollutant Reduction Strategy. 

o AB 341 set a goal to recycle 75% 
of solid waste by 2020 and 
CaiRecycle·s plan to achieve that 
goal called for a marked, but 
unquantlfied, reduction of 
organics to landfills. 

o In 2020, CaiRecycle Will count 
green waste as disposal (per AB 
1594 ), rather than diversion, even 
when used as ADC. 

o SB 1383, adopted in September 
2016, mandates reduction of 
methane, and 75% diversion of 
organics from landfiHs by 2025. 

• BACWA conducted a survey and 
found that more than 50 percent of 
dry solids in the region are being used 
as AOC. Most agencies do not have a 
contingency plan In case ADC Is 
phased out as a beneficial reuse 
altematlve. 

• CASA is reviewing and providing 
comments on the draft SB 1383 
regulatory language released at the 
end of October to provide 
feedback/input on use of biosolids 
and biogas as resources. 

• Consider ways to build a _nu,ir:ket -i- BAf?VVA_ ~.16 B~s 
for compost and other sotl ·- -· .. .,- Treftds Survey-Report 
amendment products ~-, _ _ · l,-nttpa:t/tif.GWa.otalwo-
from biosolids, using ~ _ ; 'cOntenf/l.n?IQids/2017/08/ 
learned in the Pacific r:·: , ,'·, ! -~BACWA0:201 6:Btosolids- -· 
Northwest ·- -. <- J'sttiv~~.pdf i , __ :- : 

• Actively wort through CASA --,_ -· ( - · - - : ~ _: - _1-- - - - -
• 1- . . - . ' ' 

with California Air Resource - ~--.-~-White Paper on_ 
Board, CaiRecycle, State VVS. -L~ ~·~-~tO -
Resource Control Board. and_ -... f -~. -.- ~ . 
California Department of FOOd ; .. , r 'httbs:llbaCwa.ofOlwo: ~ 
and Agriculture to mutuaRy _-· · : -l:- ContEmt/uQIQ!d§/201·7/01'/ · 
develop sustainable 1ong-t&!m ,_ ... 1- 1.:1 t::17;;;sustainabllltv~for-. 
options for the beneficial use of t. biosOJi&:use:at- · · · 
biosotids. . _·- . ilandftlls.pdf" . - . 

• FoUow efforts of the Ba Area :'. c· -_ :~ . .-·c . -y ... l' ·- •. 

Biosolids Coalition .__...._ting-· · ·: Bay· Area·Biosolids_ _ 
1 H 11JvgW.11::fU .,.. ~· .. 1 _ ~- . 

aU-weather options for~ · J. ~Uti~:.~,(_._ i!l 
management (including .-.~ ~ -. , ·~ .progl'88;8 .~ ~ ~ 
innovative technologies .. ·-··~ ~):· · · · 
generating energy and other : . i-~hUp:/lwyrf.bayarea~ 
useful bioproducts from . . . :· s_s;ts.~mf: , . 
biosolkls ). ·- . '. :: t -: i - ' • - • .. :. ' ••• ·: 

• POTW representative lnvlted.tO · ·f· ([;ASA ~-on SB 
. ..,~.-~ i '1383 .~atiftft participate on BAAQMD's . -f ~, __ •.. ".:tHVJ "Il~ ·~ ,: 

Methane Expert Panel to _ ,: :l· {:tJ#PS;IIcay~~orglwp
educate their staff on how to . :': .f CdntlntiUQiadsl2015/:12t 
address implementation of SB'. ·~ t1-~5-1~$& _ _- · -- · 
1383 at the Air District tevet • · ·- . \ ·CoriJrnerits:On-Draft.SB-

• • I 1383:Regulat0Jy-
linqua{e:paf _ .. ·: 
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• CARB's 2017 Climate Change 
Scoping Plan lays out the approach 
for the State to meet its greenhouse 
gas (GHG) emissions reduction 
targets through 2020 and goals 
through 2050. 

• The 2030 Target Scoping Plan 
Update states additional policies are 
needed to achieve GHG levels 40% 
below 1990 levels by 2030, 
addressing: 
o Short-lived climate pollutants (i.e., 

methane) 
o carbon sequestration on Natural 

and Working Lands 
o Largest emitters (transportation, 

electricity, and industrial sectors) 
• SB 1383 (Short-lived Climate 

Pollutant Reduction) calls for: 
o 40% methane reduction by 2030 
o 75% diversion of organic waste 

from landfills by 2025 
o Policy development encouraging 

production/use of biogas 
• BAAQMD developed a Clean Air 

Plan that requires GHG emissions 
reduction on track with CARS's 
2030 and 2050 targets. 

• CARB states POTWs are part of the 
solution for reducing fugitive methane, 
and encourages diversion of organics 
to POTWs to use excess digester 
capacity and produce biogas for use 
as transportation fuel. However, 
diversion also includes biosolids used 
asADC. 

• Many P01Ws are exploring energy 
generation, but toxic air emissions 
regulations make waste to energy 
programs more expensive. Direct 
injection of biogas to PG&E's 
pipelines or use as a transportation 
fuel for fleet vehicles may be more 
efficient. 

• CARB aims to develop nitrous oxide 
emission estimates and/or emission 
factors for landfills, golf courses, and 
POTWs. Their research plan identified 
oxidation ditches as a typical 
treatment process. To correct this, 
CASA has collected information on 
treatment processes used throughout 
California and is analyzing the data to 
infonn CARB's 2017-2018 state 
inventory. 

• BACWA submitted comments on 
BAAQMD's Draft Clean Air Plan 
March 91h. The final Clean Air Plan 
was adopted April 19, 2017. 

• Work with CASA to look for 
opportunities for POTWs to help 
the State meet GHG reduction 
goals. 

• Look for opportunities to inform 
BAAQMD on the opportunities 
and challenges for climate 
change mitigation by Bay Area 
POTWs. 

• Work with PG&E and BAAQMD 
to explore options for POTWs to 
inject biogas into PG&E 
pipelines when an agency is 
interested in pursuing this 
option. Note that CASA has 
been discussing the barriers to 
pipeline injection with CPUC 
staff and they are about to open 
proceedings for detennining a 
reasonable range of high 
heating values for digester gas 
and updating their current 
standard of 990 Btu/scf. 

• POlW rep invited to participate 
in BAAQMD's Methane Expert 
Panel to educate their staff on 
how to address implementation 
of SB 1383 at the Air District 
level. 

2017 Climate Change 
Scoping Plan: 
httos://www .arb.ca.gov/cc 
/scopingplan/scoping ola 
n 2017.pdf 

CARB proposed Short 
Lived Climate Pollutant 
Reduction Strategy: 
https:/lwww.arb.ca.gov/cc 
/shortlived/meetings/0314 
2017/flnal slcp report.pdf 

SB 1383: 
http:/fwww .leglnfo.ca.gov/ 
pub/15-
16/blll/sen/sb 1351-
1400/sb 1383 bill 20160 
919 chaptered.htm 

BAAQMD Clean Air Plan 
Measures: 
http://www.baagmd.gov/ol 
ans-and-climate/air· 
quality-olans/current
plans 

BACWA Comments on 
Clean Air Plan: 
https://bacwa.org/wp
content/uploads/2017/03/ 
COMMENT -LETTER-ON
BAAQMD-DRAFT-2017-
CLEAN-AIR-PLAN .. 3-9-
17.pdf 
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• Regulation 11, Rule 18 (Rule 11-
18), adopted November 15,2017, is 
BAAQMD's effort to protect public 
health from toxic air poUution from 
existing facilities such as POlWs. 

• Per the Rule, BAAQMD will use 
toxic emissions inventories and 
proximity to the nearest receptor 
(residents or offsite workers) to 
conduct site-specific Health Risk 
Screening Analyses (HRSA). From 
1hese HRSAs, BAAQMD wiH 
detennine each facility's 
priolltization score (PS). BAAQMD 
will conduct Health Risk 
Assessments (HRAs) for all facilities 
with a cancer PS>1 0 or non-cancer 
PS >1.0. After verifying the model 
Inputs, if the facility still has PS 
above that threshold, that facility 
would need to Implement a Risk 
Reduction Plan that may include 
employing Best Available Retrofit 
Control Technology for Toxics 
(TBARCT). 

• BACWA developed a White Paper 
on the Rule to describe Its potential 
impacts on the POTW community. 

• In response to a request by 
BAAQMD, the AIR Committee 
delivered a letter report summarizing 
specific challenges that P01Ws 
would face in complying with the rule 
due to budgeting and planning 
constraints related to being public 
agencies. 

• In response. BAAQMD moved all 
POTWs to Phase 2 to give sufficient 
time to update the model's inputs, 
and plan for emissions reduction or 
TBARCT, as needed. Phase 2 
begins in 2019 with the development 
of HRAs for facilities with a cancer 
PS>10 or non-cancer PS>1.0. 

• BACWA submitted comments on the 
Proposed Rule October 16 and on 
the EIR and staff report on October 
25. 

• AIR Committee gathered data' _: ·. :~ .. B~D Ru~·11-~8· . 
on ~ximity factors from 98Gh .P -1~ ~: ·' _, , . , ·• ·: -.·.· _ · ·~: · ;.' · ·. · 
facility and submitted to .-·:~_~- ~. -.fhtto:/lw).vw~-md~QC?ylr · 
BAAQMD for updating ···. . . _, ·ules-anQ-comoHance/fule-
prtoritization scores. BACWA-t9; ! ~ deyelopmenfliules•UJld8r- :· 
follow up on progress of the- - . · · . l· deveiOQrileotlrtQtilition.:. --
score updates by end of Q 1 · -... .- l f1 ... r\tJEt1·8 .· · · ' · · · . ... - ·. 
2018. :. · . .'·. t .· ,_ ~ _:.,.. ··:~' -·.- ' 

• BACWAmemberstomeetWfth;: l·~J 1~18~-~ ·· . -
BAAQMD staff to discuss ~ '"· : ! flowCh&rt ._ ',_ _, ' _ · . . .. 
conflict between this Rule and:·. ·: · https://baqva~omldocume ~ 
methane--reducing POlW .. _ .. · ·.·, :--·_f ~~1 MS.: ·. ._· 
projects. . ~ . . l process-:flowchart-08;;.17-. 

;, '+f!} : .. : . ' .. 
.i:BAOWA Letter.on·,POlW.: 
:~r:~:· . --·. ·-: ... · -_ ~- ~·~-·~ 

. _ . _.· .;· l:~ttbf:!/ba_pwa.orgtwp .. _·. · ·. 
·" . · :. /. -· l cont8htJyploadsJ201·7104/ . 

::.' __ ... - . ·1 :- 8ACWA-AIR ... @er~ · -~ . 
· !--Regort-To:BMQM0..04.. .. -_ 

··' . 'J(04":'117-t.pdf -. :_. . ' 
. -:~ .. ; { -. ... ..... · . ..~itt/ 

::-.-··. ,-~ ·. -.1-·.eAcy/A·w~J~aper:· , ... 
~ ; 1 hltbs:I{JlaCWJ!I·R(QIWD- . _ . 

< "1 content/uploadS/2017/0lL · 
: . 1·11~.18-White .. Pipgr tlnal- · 

-·· . ·:12 .... '"" .. · .·· . ' 
-·~ : .. ·r~ , __ - . -~ 

'. i . . . . . . : 

. _;.: !'.BACWA\COrnmetits·on 
.- ~ ... -t t. . . ~ . . . .. ·. ~-~R··•-!-· .. · . . :- ,\•. i ·· :. ·~~ uta'. . 

.... /. ·i httos;/Jbacwa.oillfwp..'" · 
. : · 'J._'content!uplpad8/201.Z/10/ 

·. · ·-: ··~ !_:·MCWA-AIR-CQmment•-
-: ·· <. ~ · tette't-RtAtilatiOn11-.,_ l Rute1~1 "'. - . . 
''ir. ~ :1 x- -~~-0:1&-17.odf _ 

.-, '·_:.,.'\ 

' 1~ .. ... 

~~--::;· t ~--':-~i_ .,-;· .. ~C: ;: ·2·_j 
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I RECYCLED WATER GENERAL ORDER 

• In response to the Governor's 
proclamation of a Drought State of 
Emergency. the State Water Board 
adopted a General Order on June 3. 
2014 to streamline permitting for 
recycled water. The State Water 
Board reissued the General Order 
on June 7, 2016, making enrollment 
mandatory for Regional Permittees. 

• The State General Order, as 
adopted, is more onerous than 
Region 2's General Order for water 
reuse, 96-011. 

• The State Water Board plans to 
update the State General Order within 
the next three years subsequent to its 
revision of the State Recycled Water 
Policy. One of the anticipated 
changes to both documents is a 
removal of priority pollutant monitoring 
requirements. 

• Although the State Water Board's 
intention is to enroll 96-011 permittees 
within three years of adoption of the 
State General Order, which is June 7, 
2019, the San Francisco Regional 
Water Board does not intend to do a 
blanket transition. but only enroll 
agencies with new or expanded 
recycled water projects. However, the 
State Recycled Water Policy 
amendment is expected to include a 
process for transitioning Regional 

• Work with our agencies 
planning new or expanded 
Recycled Water Projects to see 
how transitioning coverage to 
the State General Order 
impacts their recycled water 
projects. 

• Provide comments on 2018 
State Recycled Water Policy 
update, and participate in the 
State's stakeholder process. A 
proposed revision is expected in 
March 2018. 

2016 State Recycled 
Water General Order: 
http://www .waterboards.c 
a.qovlboard decisions/ad 
opted orders/water guali 
ty/2016/wqo2016 0068 d 
dw.odf 

State Recycled Water 
Policy Amendment Page: 
httos://www.waterboards. 
ca.gov/water tssues/prog 
rams/water recycling pol 
icy/index.html#amendme 
nt 

~------------------------~-~mee_s_·------------------~----~~--------~~----~~------~~----~ 

"Parking lot" issues with no updates can be found in previous BACWA issues summaries. 
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ACRONYMS 

ADC 
BAAQMD 
BTU/SCF 
CARB 
CASA 
CEC 
CIWQS 
CVCWA 
CWEA 
EC25/IC25 
ELAP 
ELTAC 
EPA 
FIFRA 
FY 
GHG 
HRSA 
HRA 
LACSD 
NACWA 
NELAC 
PCB 
POlW 
PS 
RFP 
RMP 
RPA 
SCAP 
SF Bay 
SFEI 
TMDL 
TNI 
TST 

Alternate Daily Cover 
Bay Area Air Quality Management District 
British thermal units per standard cubic foot 
California Air Resources BOard 
California Association of Sanitation Agencies 
Compound of Emerging Concern 
California Integrated Water Quality System 
Central Valley Clean Water Agencies 
California Water Environment Association 
25% Effect Concentration/25% Inhibition Concentration 
Environmental Laboratory Accreditation Program 
Environmental Laborato~ Technical Advisory Committee 
United States Environmental Protection Agency 
Federal Insecticide, Fungicide, and Rodenticide Act 
Fiscal Year 
Greenhouse Gas 
Health Risk Screening Analyses 
Health Risk Assessment · 
Los Angeles County Sanitation Districts 
National Association of Clean Water Agencies 
National Environmental Laboratory Accreditation Conference 
Pol)tchlorinated Biphenyl 
Publically Owned Treatment Works 
Prioritization Score 
Request for Proposals 
Regional Monitoring Program 
Reasonable Potential Analysis 
Southern California Alliance of POTWs 
San Francisco Bay 
San Francisco Estuary Institute 
Total Maximum Daily Load 
The NELAC Institute 
Test of Significant Toxicity 
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Total Average Annual 
Load~ 51,000 kg/d 

100-1,000 

3,000-7,500 

>7;500 

Adapted from J. Ervin, 
San Jose/Santa Clara 
Regional Wastewater Facility 





Nutrient Watershed Permit Purpose 

Study 
loads 

Ensure compliance 
with biostimulatory 

objective 

Conduct 
response 
mo·deling 

Avoid Bay 
trending towards 

impairment 

> Probability 
actions prod-uce 
desired outcome 
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DGS Natural Gas Purchasing 
% Difference Digester Gas Di.gester Gas Grease 

Month Therms Cost Cost!Therm from Previous Consumption Cons.qmption Accepted 
Month cuft/Month cuft/Day gal/Month 

Jan-15 9628 $7.072 $0.735 1.90% 9,598,995 309,645 203,400 
Feb-15 9,514 $6,687 $0.703 -4.31% 9,550,201 308,071 260,140 
Mar-15 5,562 $4,022 $0.723 2.90% 10,032,003 323,613 261,800 
Apr-15 5,491 $3,437 $0.626 -13.46% 9,999 577 322,567 295,300 
May-15 4221 $2,671 $0.633 1.08% 10,461,012 337,452 336,500 
Jun-15 4,699 $3,115 $0.663 4.79% 9,900,377 319,367 314,000 
Jul-15 4.077 $2,757 $0.676 2.01% 9 722,995 313,645 349,460 
Aug-15 4,717 $3,144 $0.667 -1.45% 9,827,000 317,000 354,050 
Sep-15 3,927 $2,587 $0.659 -1.16% 9,614,123 310,133 330,250 
Oct-15 2,431 $1,665 $0.685 3.99% 6,757,008 217,968 304,000 
Nov-15 6,259 $4,225 $0.675 -1..46% 10,143,000 338,100 245,500 
Dec-15 5,097 $3,494 $0.686 1.55% 10,719,690 357,323 371,800 
Jan-16 4,217 $3,068 $0.728 6;13% .. 10,777,740 359,258 336,060 
Feb-16 4,813 $3,297 $0.685 -5.83% 10,080,000 336,000 257,500 
Mar-16 6,142 $3,967 $0.646 -5.71% 9,944,520 331,484 287,250 
Apr-16 8,296 $4,827 $0.582 -9.91% 8,787,000 292,900 200,800 
May-16 12,336 $7,305 $0.592 1.77% 9,223,560 307,452 111,775 
Jun-16 7,764 $4,726 $0.609 . 2.78% 9,087,000 302,900 94,500 
Jul-16 8,267 $5,160 $0.624 2.55% 8,950,650 298,355 94,758 

Aug-16 5,293 $3,773 $0.713 14.19% 9,277,740 309,258 160,678 
Sep-16 4,634 $3,368 $0.727 1.98% 9,582,000 319,400 261,248 
Oct-16 4,071 $2,995 $0.736 1.21% 9,379,350 312,645 322,950 
Nov-16 3,879 $3,121 $0.804 9.36% 9,791,010 326,367 38.7,850 
Dec-16 4,419 $3,686 $0.834 3.69% 10,628,700 354,290 233,653 
Jan-17 4,295 $3,709 $0.863 3.51% 8,352,570 278,419 240,632 
Feb-17 2,477 $2,102 $0.848 -1.74% 6,796,080 226,536 240,640 
Mar-17 5,864 $4,423 $0.754 -11.11% 10,020,000 334,000 274,103 
Apr-17 ·4,656 $3,319 $0.713 -5.49% 9,942,000 331,400 167,200 
May-17 5,320 $3,730 $0.701 -1.64% 10,040,310 334,677 183,250 
Jun-17 7,325 $5,290 $0.722 3.01% 9,611,010 320,367 173,750 
Jul-17 5,263 $3,626 $0.689 -4.60% 9.434,520 314,484 275,200 
Aug-17 4,022 $2,778 $0.691 0.23% 9,621,300 320,710 276,125 
Sep-17 4,129 $2,858 $0.692 0.22% 9,681 000 322,700 239,000 
Oct-17 6,249 $4,368 $0.699 0.99% 9,973,560 332.452 194,600 
Nov-17 5,023 $3,817 $0.760 8.72% 10,380,000 346,000 188,750 
Dec-17 5,777 $4,390 $0.760 0.00% 11,004,008 354,968 206,885 
Jan-18 6,608 $5,022 $0.760 0.00% 11,051,004 356,484 182,800 
Feb-18 4 521 $3,624 $0.802 5.47% 10,972,884 353,964 218,300 
Mar-18 4.713 $3,632 $0.771 -3;86% 11,335,987 365.677 227,650 
Apr-18 5,507 $3,682 $0.669 -13.25% 10,813.823 348,833 189,180 

:·~· .... ... .:0.. -ii. . - -~ -' 

Average 5,538 $3,868 $0.708 9,744,910 321,672 246,332 
Max 12,336 $7,305 $0.863 11,335,987 365,677 387,850 
Min 2,431. $1,665 $0.582 6,757,008 217,968 94,500 
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OVERVIEW OF POWER PRODUCTION AND PLANT DEMAND 

Total Plant 
Solar Co-Gen PG&E 

NET Bank 

Year Month 
Power 

Generation Generation Provided 
Returned to Purchased/ + PGE favor 

Demand 
(kWh) (kWh) (kWh) 

Grid (kWh} (Returned} - OLSD favor 
(kWh) (kWh) (kWh) 

2015 January 643,433 42_,482 519,840 93,023 11,849 81,174 81,174 
2015 February 545,847 50,154 470 964 51,442 26,791 24,651 105,825 
2015 March 598 577 78,209 521 280 47 405 48,272 -867 104,958 
2015 April 566,993 95,860 505,920 30,662 65,507 -34,845 70,113 
2015 May 549,125 78,577 527 524 17,662 74,576 -56,914 13,199 
2015 June 557,267 101,169 515,520 19,324 78,782 -59,458 -46,259 
2015 July 580,876 93,461 528,000 28 614 69,225 -40,611 -86,870 
2015 August 580,881 79,589 533,280 24,160 55,977 -31,817 -118,687 
2015 September 576,958 69,505 510,240 38,420 411188 -2,768 -121,455 
2015 October 546,918 57,444 304,920 210,224 25,526 184,698 63,243 
2015 November 526,725 47,011 511,680 18,539 50,505 -31,966 31_~277 

2015 December 603,178 32,406 526,480 57,700 13,279 44,421 0 
2016 January 618,849 28,832 524 640 74,560 9,166 65,394 65 394 
2016 February 556,249 54,589 474,640 53,477 26,335 27,142 92,536 
2016 March 630,291 61 '151 531,880 65,499 28,239 37 260 129,796 
2016 April 585,326 71,607 488,160 59,032 33,334 25,698 155,494 
2016 May 580,294 68,540 533,760 24,725 46,582 -21,857 133,637 
2016 June 516,271 27,024 493,448 23,909 28,110 -4,201 129,436 
2016 July 509,511 9,315 533,760 10 845 44,409 -33,564 95,872 
2016 August 511,508 14,762 533,280 18,207 54,741 -36,534 59 338 
2016 September 534,691 56,517 516,520 24,219 62,565 -38,346 20,992 
2016 October 564,726 46,397 529,920 36,717 48,308 -11,591 9,401 
2016 November 553,811 39,489 516,480 33,668. 35 826 -2,158 7,243 
2016 December 571,872 29,595 534,240 37,938 29,901 8,037 0 
2017 January 569,931 24,743 391,200 162,844 8,727 154 117 154,117 
2017 February 523 270 17 180 250,740 256,540 1,078 255,462 409,579 
2017 March 554,951 40,678 499 040 39,627 24,262 15,365 424,944 
2017 April 546,375 38 791 492,480 41,503 26,270 15,233 440,177 
2017 May 567 693 59 718 535,680 20,662 48_,367 -27 705 412,472 
2017 June 544,121 52,640 516,480 25,154 56,030 -30,876 381,596 
2017 July 524,102 90904 528,480 13,758 108,747 -94,989 286,607 
2017 August 543,141 67,045 534,720 21,197 79,660 -58,463 228,144 
2017 September 522,760 58,593 518,400 28,695 52 928 -24,233 203 911 
2017 October 579,993 49,472 534,240 39 667 40 233 -566 203,345 
2017 November 570,368 27,598 511,200 47,196 15,626 31,570 234,915 
2017 December 569,344 29,899 532 360 30,847 23,762 7,085 0 
2018 January 595,736 21,440 534 720 50,554 10,978 39,576 39,576 
2018 February 544 028 37 891 480,960 31,338 25,177 6,161 45,737 
2018 March 592,555 41,554 531 840 45,228 26,067 19,161 64 898 
2018 April 553 991 57 222 511,200 31 728 46159 -14,431 50,467 

Total (12 months) 6,707,832 593,976 6,270,280 386,024 533,734 
Max 688,304 108,811 535,680 256,540 108,747 
Min 509,511 9,315 250,740 10,845 1,078 

Average 573,061 56,798 496,221 57,019 37,264 



Monthly Operating Costs (Chemicals, Electricity, Gas) 
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