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1.0INTRODUCTION

Permit Condition S4Total Phosphorous, CBOD, & Ammonia BMP Plari Inland Empire
Paper Companyo6s (I EP) Nati onal Pol l utant Di
No. WA-0000825 includes a requirement tievelopa BMP planthatdeliversthe following

The goal of this BMP plan is to maintain or lower effluent concentrations of total
phosphorus, CBOD, and ammonia at or below current discharge levels.

By November 1, 2012, the Permittee shall develop a BMP plan and submit it to the
Department for revievand approval. The objective of this plan is to identify pollution
prevention and wastewater reduction opportunities for these three parameters. The plan
shall include the following:

1.

A list of members of a crofggnctional team responsible for developihg BMP plan.
The list shall include the name of a designated team leader.

. A description of current and past BMPs and their effectiveness.

Identification of technical/economical evaluation of new BMPs. BMPs should include:
substitution of materials; refmulation or redesign of products; modification of
equipment, facilities, technology, processes, and procedures; and improvement in
management, inventory control, materials handling or general operational phases of
thefacility.

A schedule for implemeriian of economically feasible BMPs.

Methods used for measuring progress towards the BMP goal and updating the BMP
plan.

Results from testing of amyaste streamgnot already required under Special
Condition S3. of this permit) for total phosphorus, CBO&hd ammonia taken in
support of thd8MP plan.

Thereafter, the Permittee shall submit an annual report to the Department by November
1% of every year. The annual report shall include: a) all BMP plan monitoring results for
theyear; b) a summary of effaveness of all BMPs implemented to meet the BMP plan
goal; and c) any updates to the BMP plan.

This permit may be modified, or revoked and reissued, to revise or remove the
requirement®f this Section based on information collected under this Section.
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2.0CROSSFUNCTIONAL TEAM FOR BMP DEVELOPMENT

| EP6s Engineering and Pr oditeédewlopmsentaand f al |
implementation of this BMP plan based orittrespective disciplingsesponsibilitiesand
departments. Key individuals contributing to this effort include:

Doug Krapas Environmental Manager and Team Leader
David Newtoni Technical Superintendent

David Demers$ Process Technician

Kevin Davisi Production Manager

T. J. Eixenbergeir Plart Engineer

Cody Murdocki Pulp Mill Superintendent

Luke Huntleyi Paper Machine Superintendent

3.0PAST BMP PLANS IMPLEMENTED

Since 2001, Inland Empire Paper Company (IEP) has embarked on a modernization program
that has resulted in improvements to nearlgrg\process within its facility using stadé-the
art equipment. This significant investment into the phased modernization effort has raised

| EP6s status to one of the most modern newsp

providesasummaryof EOs speci fic achievements that
the efficiency of its water tegment systenteduednutrient levels in its dischargand

overall volume reductioof final effluent that IEP will ultimately need to treat using
advanced tdmologies

3.1 Paper Machine #5 (2001)IEP installed a modern energy efficient paper machine that
remains the newest of its kind in North America. The machine utilizes heat recovery and
water reuse to minimize energy and water consumption.

3.2 WaterConservation Projects (2004 to presenBeginning in 2004, IEP embarked on an
aggressive ogoing water conservation program. Numerous projects have been
implemented, including: rase of process water in various mill processesseeof water
from therecycling of old newsprint, installation of water control devices on pump seals,
and optimization of water intensive processes. Reducing the volumetric loading to the
effluent treatment system increased the residence time within the system which resulted
greater treatment potential for removi@gOD, TP, and NH3.

3.3 Conustrenner (2004) The Conustrenneis a compact highly efficient setieaning
fractionation filter. Approximately-1.4 MGD of primary treated water is diverted to the
Conustrennefor reclamation and reuse in the pulp mill processes, greatly reducing
freshwater needs and volumetric loading to the water treatment system.

3.4 Pump Seals (2005 to 200Gi7}low limiting devices were installed on mechanical seal
water lines for numerous pump®and the mill. These devices greatly reduced freshwater
consumption to the process streams resulting in a substantial decrease in the volumetric
loading to the water treatment system.
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3.5 Retention Aid Carrier Water (2012)EP switched from using freshater to reclaimed
process water for its retention aid carrier water. This modification reduced treated effluent
flow by approximately 100 gallons/minute.

3.6 Disk Filter Shower Water (2014)I EP6s #1 Di sk Filter showers
water to eclaimed process water. This modification reduced treated effluent flow by
approximately 200 gallons/minute.

3.7 MBBR #1 (2006) IEP installed a 2.0 million gallon per day Moving Bed Biofilm Reactor
(MBBR) for enhancedBOD removal. This system is curreptchieving in excess of 30%
CBODremoval and has improved the efficiency of the overall water treatment system.

38 MBBRO6s # 2 a-+kEP futtler ifipPoed the efficiency of its secondary water
treatment system with the installation of two additidi&BR systems, providing IEP
with the maximum amount of effective secondary treatment possible.

3.9 Surge control (2009) IEP converted its existing 75 foot diameter clarifier to a surge
control system to equalize hydraulic flow a@BOD loadings to its acondary treatment
system. This allows more uniform loading conditions to the water treatment system
thereby reducing variability in the final effluent and providing process stability.

3.10 #5 ThermoeMechanical Pulping (MP) RefinerEffluent Treatmenf2010)- Plant effluent
from the #5 TMP systens piped to the alum retention tank were it is mixed with a high
filler waste solution and a coagulant before being senDissolved Air FloatationAF)
system A polymer is added to the DAF facilitatifigatation and solids removal. The
average TSS reduction across the DAF is over 8Aétthe averagéBOD reduction is
approximately 45%

3.11 Chip segregation (2011) IEP receives waste wood chips for local sawmills as a raw
material supply for its paper miak process. Chip species are separated and used only on
grades where they are most effective, resulting in improved energy efficiency and
bleaching. Reducing the bleaching needs of any specific paper type result<CBGE3s
and TP loading to the watsystem, resulting in a lower final discharge concentrations of
TP, NH3, andCBOD

3.12 Nutrient Optimization (2012 to preseiit) E P 6 s-basenl matkerials are deficient in
nutrients such as phosphorus and nitrogen, so IEP actually needs to add these nutrients to
its water treatment system for the health of the microorganisms that are responsible for
CBODremoval. IEP has beemperating at lower nutrient targets in an effort to optimize
the water treatment system operations for TP and NH3.

3.13 Stock Blending (2013) Pulp mill modifications were implemented to allow for pulp
specific blending. Targeting specific pulps has imprawedcbleaching efficiency and
reduced the amount of dissolved matei@BQD, TP) created during the reaction.
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3.14 PM5 Vacuum Roll Seal (2016)EP installeda new style ofubrication seal stripn the
paper machingacuum rollthatreducel fresh water congnption and discharge by 10
million gallons/year.IEP will considerinstaling similar systems onther rolls in thepaper
machineafter longer term evaluation of the PM5 vacuum roll .seal

3.15 Phosphoric Acid (2016)I EP6s secondar y tcientianuments,t system
including phosphorus, and therefore must add nutrients for the health of the secondary
biological system for efficient and effective removalGBOD that is another regulated
parameter under the DO TMDL. In 2Q1B6P changed its form of phosphorus feed from
agricultural grade Ammonium Orthmolyphosphate to phosphoric acid (P acid). P acid
providescomplete and readily available phosphorus as a nutrient to the secondary
treatment system for more efficient use antianced control of residual phosphorus.

Ammonium Orthepolyphosphate contains phosphorus formsdhamot bioavailable
which contribute to elevated levels wital phosphorusn the effluenthat are difficult to
remove.

3.16 Speece Cone ine Superoxgenation Systerf2016)i A Speece cone system was
installed i mmediately downstream of | EP&s e
that leaves the effluent pump house, including all flows to the primary clarifier, reclaimed
effluent wastevater, andall water directed to surge tanks useesdr for surge control.

The cone super oxygenates the water that passes through by creating an intense bubble
swarm at the inlet of the cone. The geometry of the cone and the buoyant force of the
bubbles do not Ew any the bubbles to exit, thereby ensuring complete dissolution. An
onsite oxygen generator that utilizeslecular sieve technology provides a nearly pure
oxygen source from ambient aWater conservation efforts described herein have resulted
in lower effluent flows to the primary clarifier, so increased oxygenation of the wastewater
offsets septic conditions and enhan€&0OD removal in the primary clarifier.

3.17 Urea Ammonium Nitrat¢2016)i | EP6s secondary treat menpt sys
as the millds raw material sources are natu
added for the health of the microbiological system and for the effective assimilation of
CBOD, which is a regulated parameter undeE P 6 s N P D BP&viquadyy IEBri t
administered Aqua Ammonia as a nitrogen source. While providing the nitrogen essential
to the biological activity, Aqua Ammonia also had the potential to impact any forthcoming
permit limitations for ammonia (as NYrials evaluatinghlie use of Urea Ammonium
Nitrate solution (UAN32) to replace Aqua Ammonia began in 20LBAN-32 contains 3.5
pounds of nitrogen per gallon of solution compared to Aqua Ammonia, which only
contains 1.5 pounds of nitrogen per gallon. UBR&Icontains a mixire of nitrogen sources
that are slow, medium and fagease, which may allow for a better nutrient balance
throughout the entire WWTS. The ammonia contained in t3&MNequates to
approximately 8% of the solution compared to 21% of the aqua ammoni@sodat the
new nitrogen source should have less of an impact on the final permit discharge limits for
ammonia (as N).The evaluation trials of UAKB2 were favorably concluded early2017,
andUAN3 2 replaced Aqua Ammoni asVdW®TSihthee ni tr oge

spring
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3.18 ZAPS Nutrient Monitor (2016)In the 4" quarter of 2016lEP purchased a ZAPS
Technologies analyzer to provide réiahe wastewater analysis of parameters such as
CBODs, TSS, TKN, NQ/NOs, and NH. The analyzer was installedinEP 6 s f | ume t o
monitor final effluent and is used to better control the operations of the WWTS for
optimum dosing of nutrients and provide for the most efficient abatement of ¢8@D
Section 5.2 for more detailed information)

3.19 Urea (2017)i IEP is exanining the use of urea to reygle the UAN32 described in 3.17
above due to concerns over nitrate carryover and economics. Trials witheusea
favorably concluded in 2018. IEP anticipates shifting to urelae fourth quarter of 2018.

3.20 Surge Contro(2017)i IEP installed enhanced valves and controls on the 75 foot clarifier
that is used for hydraulic flow and BOD surge conitnoApril, 2017. These improvements

dampeed significanf | ow variations to | EPRddtingiecondary
improved nutrient feed effectiveness arthancedvastewater treatment system
performance.

3.21 Effluent Temperature Reduction (201 7&ffluent flow reductions due to many of the
above projects have resulted in ever increasing temperatures to the seceadauentr
system. Higher effluent temperatures can adversely affect WWTS performance by
lowering biological activity in the secondary treatment systédmAugust 2017, the valves
in the Dissolved Air Flotation (@ODARB) tlhe atl | &
for more norcontact cooling water flow, resulting in greater cooling capacity of the
effluent to the wastewater treatment system (WWTS).

3.22 Equalization Tanks (2017)Due to the many diverse grades of paper produced by IEP and
the myriad ofprocesses within the mill that can impact the WWTS, IEP initiated plans for
the installation of flow and BOD equalization. Preliminary design and permitting was
completed in 2013and the systems came-bne in late Septembe2018 Further
discussion ofhe equalization tanks is imparted under Current BMP Progress in 4.7.

The above i mprovements to | EP6s facility have
process water flows, enhanced control of nutrient usage and djschad optimized reduoti

of BOD. The following graphs illustrate the benefits these improvements have made to the
discharge of Total Phosphorus @@Di n | EP6s final di scharge:
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l - 70

Monthly Average TP Concentration (mg/L)
Monthly Average TP Load (Ibs/day)

¢  Monthly Average TP (mg/L) B Monthly Average TP Load (Ibs/day)
e 2011 Permit, Final water quality based effluent limit «= = New Paper Machine
= == == MBBR's Installed e Chip Segregation

IEPTotal Phosphorus Effluent Data 202018

,\:»{\,Nd@d«‘?,ﬁ\di\q&\é\'& g
F ¥ g FL Y F

&
4
<
b4
b4

s
s
s
s
(O
6

{\,’\/ Q,’\r d’\/ ) {\,’\/
e 33 QQJ @'b N

¢  Monthly Average TP (mg/L) B Monthly Average TP Load (Ibs/day)

S 0.4 - 203
£ " S
= 0.35 - 0 a
< S
£ 03- :I - 15 5
= ©
202519 m il S
S 02 m * : I u - 10 &
o & )
g T e v ey e 5
H O0ly "u wm® = v o * % vo e ” g
Q

o 9 — [ I ke . 0o £
< S
> =
<

=

o

=

2011 Permit, Final water quality based effluent lism «=Phos Acid - Off
== «=» @ Phos Acid - On (Trial) Phos Acid On - Normal Operations




Inland Empire Paper Company

NPDES Permit No. WA000825

Permit Condition S4

IEPBOD Effluent Data 20082018
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4.0CURRENT BMP PROGRESS

4. 1TRIDENT HS CHEMICAL PRECIPITATION and FILTRATION QWUTRIENTS

After extensive research and testing, IEP was unable to achieve consistent operations
due to solids overload of the filter, inconsistent solids settling, plugging of the new
filter section nozzle design, and an inability to adaptaonable effuent conditions

Many of the above problems have plagued the Trident system since its installation in
2007, however the filter section nozzle plugging problem intradlecenew and
significant challenge. The filter section nozzles were part of a majdificadion to

the system, intended to replace the previously failed underdrain design. The nozzle
plugging problem exacerbates proper operation of the system by not allowing
sufficient flow during backwash cycles necessary to clean the filter sectiois Th
causes a continued deterioration of operation, resulting in extended downtime and a
laborious task to remove the filter media and clean the 288 nozzles. This would not
be acceptable for fulbicale application. IEP believes that polymer selectionds th
root cause for nozzle deposition and contamination and has trialed different polymers
to reducethe potential for this fouling, but has been unsuccessful in finding a solution
to this problem.

After eight years of unsuccessful operations, faR abandoned any future work on
this system ands focusing more heavily into the other technologies described in
sections4.2 and4.3 below.

4.2 ALGEVOLVE/CLEARABALGAEBASED NUTRIENT REMOVAL SYSTEM

Pilot testing ofvarious membrane technologiesste par at e al gae from | EPC
wastewater were conducted betwéday 2014 andarch 2015 The Koch Puron

submerged, holloviiber membrane system was selected and integrated into the

system in November 2018/ashout of the algaeulture in the photobioeetor due to

incoming solids loadinfurtherexposed the need for aggressivefiteation. The

WesTech/Toray ultriltration pilot system was incorporated into the process in May

2016.This provided IEP with the opportunity to evaluate two advancethiezd

systems in series to observe the capabilities of each to achieve the more stringent

water quality based effluent limitSUQBELS).

Data collection and evaluation was concludedgnil of 2017. The combined
process was found to succeed in meetingphorus and nitrogen WQBELSs, though
the gains in nutrient reduction are largely the result of the WesTech/Toray pre
filtration unit. Further gains by the remainder of the AlgEvolve/Koch process are
marginal.CBOD reduction is insufficienwithout utilizingthe static pollutant
equivalency trade of ammonia for additional CBOD as stated in Section 2.4 of the
2017 Annual Status Report for Permit Condition B&e following graphs display the
overall process performance with TP and CBOD reduction. Coupled with
technological challengesnd large footprint considerations in designing agallle
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systemthis processs delegateés a secondary consideration. Primary focus shifted

on to the development of other potential technologies in April 2017.
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4. 3WESTECH/TORAY MEMBRANE ONLY TRIALS

Upon completion of the algdeased membrane pilot trials, the WesTech/Toray-ultra
filtration membrane pilot system was converted to processing IEP secondary treated final
effluent to observe the effect on nutrieetiuction with membrane separation only. The
WesTech/Toray system was adapted for use as-ftpaon unit for the

AlgEvolve/ClearAs process where its contribution to nutrient and CBOD reduction in
treating final effluent was evaluated alongside tfee@ss as a whole (see the above graphs).
Although membrane separation does not solitarily meet forthcoming WQBELSs, the
technology has demonstrated substantial reductions. At the conclusion of the
AlgEvolve/ClearAs trials in April 2017, the WesTech/Torggtem was incorporated into a
tertiary MBBR process. This process is described in Section 4.6.

Trials involving the ultrdiltration systemhaslargely utilized the Toray pressurized PVDF

hollow fiber membrane modules. Early in the evaluation of theatgriiBBR process,

ceramic membrane modules by NanoStone replaced the Toray modules in hopes of achieving
higher sustainable flux rates. This was unrealized as the ceramic design was found to be
incompatible with the charge characteristics of the finaliefft/MBBR biological matter
combination. Excessive membrane fouling prevented sustainable operations even at low flux
rates. The ceramics were discontinued and the tertiary trials were resumed with the Toray
modules. Sustainable operations have been dematetsfor this system with the Toray

modules.

Further discussion surrounding the WesTech/Toray ultrafiltration system is included in
Section 4.6.

4.4 ANAEROBIC TREATMENT

Investigations into anaerobic treatment processe€RB®D removalwere conductedlEP
evaluatedthe possibility of sending several higfBOD process streams through anaerobic
treatment to reduc€BOD loading to the WWTS. Bench scalestudiesdetermined that
anaerobic treatment of | EP6s vari ouB8ODproces
removaldue to an inability to maintain an appropriate and effective bacterial culture under
these conditions

IEP is currently evaluating other streams within the mill that may be conducive to anaerobic
treatment.

4 5WATER CONSERVATION, RECLAMATIABND REUSE

IEP continues to investigate opportunities to reduce the total treated flow through the WWTS.
This will allow for additional retention time in the WWTS which should have a positive
impact on the reduction dBOD concentrations leaving the secary treatment system.
Internal investigations into water conservation, reclamation and have been ongoing since
2004 as detailed in section 2.0 above. There are several motivations driving this effort,
including lower capital and O & M costs assoaibtéth the installation of advanced tertiary

-10-
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treatment systems, and the ability to attain the mass load allocations at higher concentrations.
However, IEP has encountered numerous unintended consequences with reduced water
treatment includingincreased ook concerns, buildip of contaminants and foulants in
reclaim water, interferences to chemical effectiveness, and increased costs for bleaching and
other chemical processes.

4.6 TERTIARY MBBR

In October, 2016 IEP completed the installation of a pilot M8BR to treat secondary
effluent for enhanced CBO&batementThe data collected around this system encouraged
the development of a larger pilot consisting of two MBBR tanks in series followed by the
WesTech/Toray ultrdiltration unit in April 2017. This MBBR/UF tertiary process trial was

run from April to October of 2017 proving sustainable operations over a flux range of 15 to
30 GFD.
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Summary of 2017 Pilot Study Performance
Percent Removal of Pollutants from Secondary Effluent

Parameter June July August September October  Average

Total P 22.7% 29.1% 32.9% 46.3% 41.3% 34.5%

5-day CBOD 59.4% 55.5% 54.7% 64.3% 72.4% 61.3%

AmmoniaN 38.0% 32.6% 47.2% 57.6% 44.4% 44.0%
The following table is borrowedforfTreament| EPO s

Technology by Esvelt Environmental Engineering:

Table 3.5:Predicted Tertiary Treatment System Performance from 2017 Pilot Study
Modified WQBELs

Predicted Performante

Parameter (Ibs./day) (2nd(|[t))§.r;gg yc)ycle)
Total P (Februaryo October) 1.72 2.39
5-day CBOD (March to October; 112.7 1725
AmmoniaN (March to October) 5.84 2.43

! Predicated performance is based on the seasonal average of loadings from measured concentrations and dai
effluent total flow during the pilot study.

The predicted tertiary treatment system performance at full scale is provided in Table
3.5. The table assumepplication ofa Static Pollutant Equivalency trade, previously
approved by Ecology, which exchanges a 90% reduction in the allowable ammonia
limitation for an increase in the CBOD WQBEL. IEP continues to evaluate the most
sensible degree of ammonia reduction necessatyVfQBEL compliance.

The technology selection of t wo MBBRs in s
ultrafiltration membranes has provided the best performance of all tertiary treatment

systems modeled at IEP to date. This selection of tertiary treatnmmiotegy
combined with |1 EPG6s Delta Elimination Pl an
reasonable assurance to comply with the final WQBELSs.

4. 7EQUALIZATION TANKS

Flow surges related to changespulp andpaper production or extended paper machine
downtimescontinuallychallenged E PVWVETS. The resulting fluctuations fftow andBOD
loading along withimprecisionin TP and ammoniautrient feed both dosed based on
wastewater flow rate, caadversely affecthe perfamanceof the biological systems to
effectivelytreat the wastewater stream.

Planning and permitting of the two sidg-side EQ tanks with a working volume of 2.8
million gallons was completed in 201Tonstruction ensued in 2018 with operations

-12-






