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The Code of Management Practice Guide for Photo Processors is a set of recommended
operating procedures designed to reduce both the amount of silver and the overall volume of
solutions discharged to the drain.

LLiimmiittaattiioonnss  ooff  tthhee  CCooddee  ooff  MMaannaaggeemmeenntt  PPrraaccttiiccee  GGuuiiddee  ffoorr  PPhhoottoo  PPrroocceessssoorrss  

The Code of Management Practice Guide for Photo Processors does not supercede existing local
regulations. Use this Guide only after the local municipality has adopted the Code of
Management Practice for Silver Dischargers into regulation. Use of this Guide where the Code
has not been adopted may cause the photo processor to be out of compliance with local
regulations. Before using the Guide, each photo processor should check with the local
government agency to determine its regulatory requirements. For more information contact The
Silver Council.
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Photo processing effluent is a by-product
of processing photographic films and
papers. After silver recovery, this effluent is
generally discharged to the drain where it
goes to the publicly owned treatment
works (POTW) for treatment, and eventual
release back to the environment.

Silver is the component of film and paper
that makes it possible to form an image.
While it’s not an ingredient of fresh
photographic solutions, during processing
the silver is removed from the film and
paper and goes into the solutions. Silver
should be recovered from silver-rich
solutions before they are discharged to the
drain because:

• silver is a non-renewable resource, 

• some cities/towns restrict the amount
of silver that can be discharged, and 

• silver has economic value.

Effective silver recovery requires equipment
that is appropriate to the size and activities
of the photo processor. It also requires
implementing a sound preventive
maintenance program. Providing you with
this silver recovery information is the
primary focus of the Code of Management
Practice Guide for Photo Processors.

TThhee  CCooddee  ooff  MMaannaaggeemmeenntt  PPrraaccttiiccee

GGuuiiddee  ffoorr  PPhhoottoo  PPrroocceessssoorrss  iiss  aa  sseett  ooff

rreeccoommmmeennddeedd  ooppeerraattiinngg  pprroocceedduurreess

ddeessiiggnneedd  ttoo  rreedduuccee  bbootthh  tthhee  aammoouunntt  ooff

ssiillvveerr  aanndd  tthhee  oovveerraallll  vvoolluummee  ooff  ssoolluuttiioonnss

ddiisscchhaarrggeedd  ttoo  tthhee  ddrraaiinn..

The other element of the Guide is pollution
prevention. In addition to recovering silver
efficiently, photo processors should be
concerned with minimizing the amount of
waste they create. Waste solutions are
literally money down the drain. In cases
where the solutions can’t be discharged to
a drain, it costs money for off-site disposal.
That’s why it makes sense to minimize
waste in the first place. The second half of
the Guide details several activities a photo
processor can undertake to reduce waste
and save money.

The Code of Management Practice Guide
for Photo Processors is an industry-
recommended guide. It is NOT a legal
requirement. It was written by people just
like yourselves — people who manage
photo processing labs.

The Guide takes the guesswork out of
determining the specific silver recovery
configurations and preventive
maintenance activities you need. Terms
used throughout this Guide are defined in
the Glossary of Terms (Appendix A). 

1.0 Introduction

A silver-rich solution is a solution that
contains sufficient silver that 

cost-effective recovery can be done
either on-site or off-site. Silver-rich

solutions include fix, bleach-fix, 
stabilizer from washless systems, and

low flow wash. 

Part 1
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Municipal regulators focus on silver and
restrict the quantity allowed to be
discharged to the drain.

aa..  CCoonncceennttrraattiioonn--bbaasseedd  lliimmiittss
The traditional means of restricting silver is
to write concentration-based numerical
limits into the city sewer ordinance. For
example, silver may be restricted to 
5 parts per million (ppm).* This means that
for every million parts of effluent, there can
be no more than five parts of silver.

Concentration-based limits have been
shown to be a poor way to regulate photo
processors for several reasons:

1. Our industry strives to conserve water
through washless processing, counter-
current plumbing, wash water recycling
and low replenishment chemicals. As
we use less water, the concentration of
silver in the effluent increases.
Concentration-based limits, therefore,
actually penalize those who practice
water conservation.

2. Municipal and state sewage treatment
authorities ideally develop pretreatment
limitations by conducting a study of the
POTW waste water coming into the
sewage treatment plant and the treated
water going out of the plant. Through
such a study, they can determine the
presence and quantities of pollutants
and their removal through the treatment
process. The discharge of treated waste
water should not impact the water
quality of the receiving body of water.
Development of pretreatment limitations

without scientific methods has resulted
in widely varied and often unrealistic
restrictions across the country.

3. The sampling point used to determine
whether or not a limit is being met is
determined by the city. It may be the
property line manhole or a point
where all process waste water is
combined. This introduces additional
variation from city to city.

4. Our industry’s ability to recover silver
cost-effectively is dependent upon the
equipment available in the
marketplace. Restrictions in some
jurisdictions are so stringent they can
not be met with the best available
technology that is economically
achievable. 

Through the use of this Guide, the photo
processing industry, together with the local
agency can cooperatively regulate silver
discharges to sewer. This Guide offers a
uniform approach to regulation from city
to city. Most existing restrictions are
unachievable given today’s technology and
the industry goal of conserving water. Even
though concentration-based limits are used
widely by cities across the country, they
are not the best way to regulate the photo
processing industry.

bb..  PPeerrffoorrmmaannccee--bbaasseedd  lliimmiittss
Performance-based limits are spelled out
as a percentage of the silver that must be
recovered from silver-rich solutions. These
limits provide environmental protection
while taking into consideration the amount
of silver-rich solutions generated by the
photo processor and the capability of the
best available technology (equipment)
economically achievable.

* ppm is the same measurement as milligrams per liter
(mg/L).

1.1 Regulating Silver
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Photo processors are grouped into four
categories:

• A small photo processor is
one that produces less than
two gallons per day of silver-
rich solutions and no more
than 1,000 gallons per day of total
process effluent. Small labs must
recover silver to at least 90 percent
efficiency.

• A medium photo processor is
one that produces more than
two gallons and less than 20
gallons per day of silver-rich
solutions and no more than 10,000
gallons per day of total process
effluent. Medium labs must recover
silver to at least 95 percent efficiency.

• A large photo processor is
one that produces more than
20 gallons per day of silver-
rich solutions and more than
10,000 gallons per day of total process
effluent. Large labs must recover silver
to at least 99 percent efficiency.

• A significant industrial user (SIU) is
one that discharges more than
25,000 gallons per day of total process
effluent. SIUs have no set percentage
recovery efficiency as each SIU is
individually permitted by the city.

Performance-based limits are realistic,
given the technology currently available to
photo processors. Performance-based
limits that are uniform across the country
would provide a level-playing field for all
photo processors and allow the industry to
self-regulate. Performance-based limits are
the best way to ensure environmental
protection while providing economic
incentive to the photo processor.

90%

99%

95%

AA  CCMMPP  SSuucccceessss  SSttoorryy

How do you regulate 6,000 photo

processors without committing huge

amounts of money? That was the

problem facing New York City. The

economics of enforcing

concentration-based limits with

limited resources and staff for so

many small business locations were

enormous. NYC solved its problem in

September 1995 by adopting the

Code of Management Practice

(CMP) for Silver Dischargers.

Industry and government then

worked together to provide training

workshops for photo processors. The

workshops demonstrated the

advantages of performance-based

limits, explained the NYC ordinance

and outlined pollution prevention

opportunities that processors could

incorporate into their business

activities. Now, unlike conventional

enforcement, NYC inspectors rely on

silver recovery efficiency and

activity records kept by processors

to determine compliance with the

city ordinance. New York City

expects to divert a significant

amount of silver from its sewage

treatment facilities and ultimately,

from the natural environment. 
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The first step is to determine which of the
four categories best describes your lab:

• small
• medium

• large
• significant industrial user (SIU)

Use the worksheet below to see if your
photo lab is a small photo processor.

A blank copy of this form is included in
Appendix I. 

If you are a small photo processor, skip to
Section 3.0 Small Photo Processors. 

If you are not, turn to the worksheet on
page 7 to determine whether you are in
the medium or large lab category.

2.0 Determining the Category

Small Photo Processor Worksheet

Answer as many of the questions as you can. Use your best approximations. 

1. How many rolls of film do you process each day?

[Hint! Count all films disregarding the size. Use roll counts 
from the busiest time of year. If you are doing reprints and 
enlargements or second set of prints, add an additional 20 percent.]

2. How much silver-rich effluent does your lab produce each day?

[Hint! To obtain this number, use one of these methods: 
a) track the number of batches put through the silver recovery unit;
b) track the volume of bleach-fix, fix, and washless stabilizer mixed;
c) add the number of waste tanks emptied each day into the silver recovery unit; OR
d) use replenishment rates for bleach-fix, fix and washless stabilizer multiplied 

the by average rolls/day.]

3. How much total process effluent does your lab produce each day?

[Hint! To obtain this number, use one of these methods: 
a) track the volume of chemicals mixed and wash water used;
b) add the number of waste tanks emptied each day; OR
c) use replenishment rates multiplied by average rolls/day.]

If your numbers are greater than these values for any one question, you are not a small photo
processor. Use the worksheet on page 7 to determine if you are a medium, large or a SIU
photo processor.

rolls

gallons

gallons

You are a small photo processor iiff

your answer to question #1. is less than 20 rolls/day, AND

your answer to question #2. is less than 2 gallons, AND

your answer to question #3. is less than 1,000 gallons.

•••• Small photo processors should go directly to page 8 ••••
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If you are not a small photo processor,
your next step is to determine whether
you fit into the medium, large or SIU
category.

Medium photo processors produce more
than two gallons and less than 20
gallons/day of silver-rich solutions, and less
than 10,000 gallons/day of total process
effluent, including wash water. 

Large photo processors produce more
than 20 gallons/day of silver-rich solutions,
and more than 10,000 gallons/day of total
process effluent, including wash water. 

Significant Industrial Users (SIU) are not
addressed in this Guide. If your photo lab
fits into the SIU category, you must
operate according to the terms of your
discharge permit.

On pages 6 - 7 we’ve provided you with
an example worksheet for categorizing
your photo processing lab. The
calculations are based on how much
replenisher and water are used over a
specified period of time. Read through the
instructions and look at the example. 

A blank copy of this form is included in
Appendix I. Make copies of the form to
use in your facility and leave the original
in this Guide.
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HHooww  ttoo  uussee  tthhee  MMeeddiiuumm  aanndd  LLaarrggee  PPhhoottoo  PPrroocceessssoorr  WWoorrkksshheeeett  

OOnn  tthhee  ssttaarrtt  ddaattee

1. Write the names of the chemicals you are going to measure in the columns across the top of the chart.
Hint: Group the silver-rich solutions (e.g., fix, bleach-fix and washless stabilizers) on one chart and the
low-silver solutions on a second chart. 

2. On line a, record the date you start measuring the chemicals.

3. Visually check the replenisher tanks for the chemical(s) you are measuring and record the tank volumes on
line d. 

4. Read the water meter and record the number on line s. If your water meter measures cubic feet, multiply
the usage by 7.48 to convert cubic feet to gallons. Hint: The last digit should be 1/10ths. (This position is
stationary on some meters.) If you don’t have a water meter simply use your water bill to determine water
consumption for a period of one month. If you’re still not sure, ask your water supplier for help.

DDuurriinngg  tthhee  cchheecckk  ppeerriioodd  

5. Throughout the check period, record the volume of each of the chemicals mixed using line e through
line n. Hint: Write the amount down each time you mix so you don’t forget to do it.  

OOnn  tthhee  eenndd  ddaattee

6. Write down the end date on line b. 

7. On line c, record the number of days during that period the lab was actually processing. 

8. Visually check the replenisher tanks for the chemical(s) you are measuring and record the tank volumes on
line p.

9. Read the water meter and record the number on line t. If applicable, convert cubic meters to gallons.

10. To determine total water usage on line u, do the following calculation: line t minus line s minus the
domestic flow portion of the water. Hint: Since we’re only considering processing effluent, you must
subtract the domestic flow portion of the water used (e.g., bathrooms, sinks, etc.). Multiply the number of
employees x 20 gallons of water per day (for every day of operation). Subtract this number from the total
water usage. (e.g., 10 employees x 20 gallons x 25 days [of operation] = 5,000 gallons) 

11. To determine average water usage divide line u by line c. Enter the number in line v.

12. Add line e through line n (the amount of chemicals mixed) and record the number on line o. 

13. Add line o to line d and subtract line p (the total volume mixed plus the volume in the replenisher tank at
the beginning of the period, minus the volume left in the replenisher tank at the end of the period). Write
this number in line q. 

14. Calculate the average chemicals used per day by dividing line q by line c (the chemical volume used
divided by the number of days in the period). Write this number in line r.

15. Add all the numbers across the columns in line r for silver-rich solutions. Enter the number in line w.

16. Add low-silver solutions plus water usage (line v) plus silver-rich solutions (line w). (The volume of low-
silver solutions should be tracked on a separate worksheet.)
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A medium photo processor produces more than two gallons and less than 20 gallons/day of
silver-rich solutions (line w), and more than10,000 gallons/day of total process effluent (line x),
including wash water. If you fit this category, turn to page 12. 

A large photo processor produces more than 20 gallons/day of silver-rich solutions (line w), and
more than 10,000 gallons/day of total process effluent (line x) including wash water. If you fit
this category, turn to page 18.  
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a) Start date (day/month)

b) End date (day/month)

c) Working days (a - b - the number of days closed) 

d) Replenisher tank volume on start date (in gallons)

e) 1st mix volume (in gallons) 

f) 2nd mix  volume 

g) 3rd mix  volume

h) 4th mix  volume 

i) 5th mix  volume 

j) 6th mix  volume 

k) 7th mix  volume 

l) 8th mix  volume 

m) 9th mix  volume 

n) 10th mix  volume 

o) Total volume mixed [e + f + g  ... + n ]  (in gallons)

p) Replenisher tank volume on end date (in gallons)

q) Chemical volume used (d + o) - p

r) Average chemical volume discharged (q ÷ c)

s) Water meter reading on start date (in gallons)

t) Water meter reading on end date

u) Water usage (t - s - domestic flow of 5000 gallons) 

v) Average water usage (u ÷ c) 

MMeeddiiuumm  aanndd  LLaarrggee  PPhhoottoo  PPrroocceessssoorr  WWoorrkksshheeeett

The volume of silver-rich and low-silver solutions discharged to the POTW can be estimated by measuring the amount of replenisher
and water used during a specific time period. Use this chart along with the instructions to calculate waste. In this example, we’ve
tracked silver-rich solutions and water only. Use a separate sheet for low-silver solutions.

Film Fixer

June 1

June 30

25

15

25

25

25

25

34812 gal

52012 gal

100

20

95

3.8 gal

12200 gal

488 gal

Film Stabilizer Paper B/F

June 1June 1

June 30 June 30

25 25

12 17

25 25

25 25

25 25

Paper Stab

June 1

June 30

25

10

25

25

25

25

25

25

25

25

125 75 150

15

145

5.8 gal

5 8

132 84

5.28 gal 3.36 gal

Example ChartExample Chart
Chemical Names

w) Total all the numbers recorded across in line r  for silver-rich solutions only 

x) Total all the numbers recorded across in line q for low-silver solutions 

plus line v (average water usage)

3.8 + 5.28 + 3.36 + 5.8 = 18.24 gallons

gallons of low-silver solutions + 488 + 18.24 = total gallons of process effluent
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This section includes the following
information for small photo processors:

• silver recovery compliance options, and

• equipment configurations with testing 
and record keeping requirements.

The following silver recovery options are
recommended for recovering at least 90
percent of the silver from silver-rich
solutions:

1. electrolytic unit, or

2. one or two chemical recovery
cartridges (CRCs) with manufacturer-
specified flow control,* or

3. electrolytic unit followed by a
chemical recovery cartridge (CRC) with
manufacturer-specified flow control, or

4. off-site management, or

5. alternative technology providing at
least 90 percent silver recovery.

In this section for small photo processors,
we’ll review typical silver recovery
equipment configurations for each of the
compliance options. Detailed information
is available in the appendices. 

We’ll also describe the testing methods
and procedures to use with the equipment
to verify that it is recovering at least 90
percent of the silver. 

Finally, we’ll show you samples of simple
silver recovery logs to use for recording
the results of the testing.

If you are a small photo processor, you
must select and use one of the equipment
configurations discussed in this section. 

3.0 Small Photo Processors

3.1 Compliance Options

A small photo processor is one that
produces less than 2 gallons per day of
silver-rich solutions and no more than
1,000 gallons per day of total effluent.

Small labs must recover silver to at least
90 percent efficiency.

* Facilities that generate less than 0.5 gallons per day of
silver-rich solutions need only one CRC. Due to the
low volume, a second CRC would oxidize and
channel by the time the first CRC was exhausted
resulting in no additional silver recovery.

For detailed information about a specific
type of silver recovery equipment, how it
works, and preventive maintenance
recommendations, refer to:

Appendix B Electrolytic Silver Recovery 
Appendix C Chemical Recovery Cartridges
Appendix F Off-Site Management

3.2  Equipment Configurations
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HHooww  iitt  wwoorrkkss

In this configuration, the silver-rich
overflow from the processor (A) is directed
to the electrolytic unit (B). When sufficient
silver-rich solution has accumulated, the
electrolytic unit begins to desilver the
solution. When the batch is completed, the
desilvered solution is pumped (C) out of
the electrolytic unit to the drain (D).

TTeessttiinngg  mmeetthhooddss

There are two types of testing methods
you must use:

• once each week, silver-estimating test
papers or another method of
approximating silver must be used to
indicate the system is working, (pass/fail),
and

• once every year, highly accurate
analytical laboratory testing such as
atomic absorption (AA) or inductively
coupled plasma spectroscopy (ICP) must
be used. Use an outside service for
analytical testing. Review Appendix H for
detailed information about testing.

TTeessttiinngg  pprroocceedduurreess  

Use the following testing procedures with
this equipment configuration: 

1. The solution coming out of the
electrolytic unit (D) must be checked
weekly with silver-estimating test
papers. (See Appendix H for more
information.)

2. The solution going into the electrolytic
unit (A) and coming out of the
electrolytic unit (D) must be tested
once every year by an analytical
laboratory. This testing is used to verify
the percent efficiency of the system.

TTeessttiinngg  rreeccoorrddss

• All test results must be recorded in a
silver recovery log. See the examples
below. Check with the POTW to find
out how long to keep records on file. 

2/19/97

aa.. EElleeccttrroollyyttiicc  uunniitt  

Date

7/1/96

7/1/97

7/1/98

1984

Influent  Effluent
%

Recovery

186 90.6%*

Annual Test

Silver Recovery Log (ppm)

* To obtain the percent recovery,
use the following formula:
100 - (effluent x 100 ¸ influent).

Date

7/1/96

7/8/96

7/15/96

P

P

P

Silver Recovery Log
Weekly Effluent Check*

Electrolytic

* Pass (P) = no color, Fail (F) = color
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silver-estimating test papers. (See
Appendix H for more information.)

2. At the same time, the solution coming
out of the last CRC(H) must be
checked weekly with silver-estimating
test papers.

3. The solution going into the first CRC
(B) and coming out of the last CRC (H)
must be tested once every year by an
analytical laboratory. This testing is
used to verify the percent efficiency of
the system. 

TTeessttiinngg  rreeccoorrddss

• All test results must be recorded in a
silver recovery log. See the examples
below. Check with the POTW to find
out how long to keep records on file.

Date

7/1/96

7/8/96

7/15/96

P

P

F

P

Silver Recovery Log
Weekly Effluent Check*

CRC #1 CRC #2

P

P

* Pass (P) = no color, Fail (F) = color

Date

7/1/96

7/1/97

7/1/98

1784

Influent  Effluent
%

Recovery

176 90.1%*

Annual Test

Silver Recovery Log (ppm)

When the weekly check indicates
cartridge failure, refer to the
equipment manual for the
manufacturer’s recommendations.

* To obtain the percent recovery, use
the following formula:
100 - (effluent x 100 ¸ influent).

HHooww  iitt  wwoorrkkss

In this configuration, the silver-rich
overflow from the processor (A) is directed
to the holding tank (B). Next, it is metered
(C) at a fixed rate through the chemical
recovery cartridges (CRCs) set up in series
(E - G). In this diagram two CRCs are
shown. Once the solution exits the last
cartridge in series (H) at least 90 percent of
the silver has been recovered and the
solution can be discharged to the drain (I).

TTeessttiinngg  mmeetthhooddss

There are two types of testing methods
you must use:

• once each week, silver-estimating test
papers or another method of
approximating silver must be used to
indicate the system is working (pass/fail),
and

• once every year, highly accurate
analytical laboratory testing such as
atomic absorption (AA) or inductively
coupled plasma spectroscopy (ICP) must
be used. Use an outside service for
analytical testing. Review Appendix H for
detailed information about testing.

TTeessttiinngg  pprroocceedduurreess  

Use the following testing procedures with
this equipment configuration: 

1. The solution coming out of the first
CRC (F) must be checked weekly with

bb.. OOnnee  oorr  ttwwoo  cchheemmiiccaall  rreeccoovveerryy  ccaarrttrriiddggeess  ((CCRRCCss))  wwiitthh  mmaannuuffaaccttuurreerr  --
ssppeecciiffiieedd  ffllooww  ccoonnttrrooll
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HHooww  iitt  wwoorrkkss

In this configuration, the silver-rich
overflow from the processor (A) is directed
to the electrolytic unit (B). When sufficient
silver-rich solution has accumulated, the
electrolytic unit begins to desilver the
solution. When the batch is completed,
the partially desilvered solution is pumped
out of the electrolytic unit (C) into the
holding tank (D). From here, it is metered
(E) at a fixed rate through the chemical
recovery cartridge (G). Once the solution
exits the cartridge (H) at least 90 percent
of the silver has been recovered and the
solution can be discharged to the drain (I).

TTeessttiinngg  mmeetthhooddss

There are two types of testing methods
you must use:

• once each week, silver-estimating test
papers or another method of approxima-
ting silver must be used to indicate the
system is working, (pass/fail), and

• once every year, highly accurate
analytical laboratory testing such as
atomic absorption (AA) or inductively
coupled plasma spectroscopy (ICP) must
be used. Use an outside service for
analytical testing. 

TTeessttiinngg  pprroocceedduurreess  

Use the following testing procedures with
this equipment configuration: 

1. The solution coming out of the
electrolytic unit (D) must be checked
weekly with silver-estimating test
papers. (See Appendix H for more
information.)

2. The solution coming out of the CRC
(H) must be checked weekly with
silver-estimating test papers.

3. The solution going into the electrolytic
unit (A) and coming out of the CRC (H)
must be tested once every year by an
analytical laboratory. This testing is
used to verify the percent efficiency of
the system.

TTeessttiinngg  rreeccoorrddss

• All test results must be recorded in a
silver recovery log. See the examples
below. Check with the POTW to find
out how long to keep records on file. 

Date

7/1/96

7/8/96

7/15/96

P

P

P

P

Silver Recovery Log
Weekly Effluent Check*

Electrolytic CRC 

P

F

* Pass (P) = no color, Fail (F) = color

Date

7/1/96

7/1/97

7/1/98

1984

Influent  Effluent
%

Recovery

186 90.6%*

Annual Test

Silver Recovery Log (ppm)

* To obtain the percent recovery, use
the following formula:
100 - (effluent x 100 ¸ influent).

cc.. EElleeccttrroollyyttiicc  uunniitt  ffoolllloowweedd  bbyy  aa  cchheemmiiccaall  rreeccoovveerryy  ccaarrttrriiddggee  ((CCRRCC))  wwiitthh  
mmaannuuffaaccttuurreerr  --ssppeecciiffiieedd  ffllooww  ccoonnttrrooll
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HHooww  iitt  wwoorrkkss

In this configuration, the silver-rich
solution overflow from the processor is
stored in a drum (A) until it is picked-up
by a licensed hauler for off-site silver
recovery, treatment and/or disposal (B). 

TTeessttiinngg  rreeqquuiirreemmeennttss

There are no Code of Management
Practice testing requirements for verifying
silver recovery efficiencies. State waste
agencies, however, may require testing in
order to characterize the waste.

AAddddiittiioonnaall  rreeqquuiirreemmeennttss

Photo processors using off-site
management must meet the following
requirements:

• Submit notification to the local sewage
treatment authorities (e.g., POTW) that
the processor is using off-site silver
recovery. The POTW may require
some specific information concerning
the hauling company and receiving
facility.

• Store the silver-rich solutions in a drum
that’s compatible with photo
processing solutions.

• Provide secondary containment for
storage tanks, if required in your
jurisdiction.

• Comply with all applicable hazardous
waste and DOT regulations.

• Keep records of volumes and types of
solutions transferred off-site. See the
example log below.

• Maintain logs and records for at least
three years. Make the records available
for inspection by the sewage treatment
authorities.

dd.. OOffff-ssiittee  mmaannaaggeemmeenntt

OO ffff -- SS ii tt ee   CChheemmiiccaa ll   LLoogg
Date Amount Type of Manifest

(gallons) Solution Number
Date

2/6/96

3/5/96

44

44

silver - rich photo

silver - rich photo

MI 3084201

MI 3084202

MI 3084203

MI 3084204

MI 3084205

silver - rich photo

silver - rich photo

silver - rich photo

55

48

55

4/2/96

5/7/96

6/4/96
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This section includes the following
information for medium photo processors:

• silver recovery compliance options, and

• equipment configurations with testing 
and record keeping requirements.

The following silver recovery options are
recommended for recovering at least 95
percent of the silver from silver-rich
solutions:

1. electrolytic unit followed by a
chemical recovery cartridge (CRC) with
manufacturer-specified flow control, or

2. two or more CRCs with manufacturer-
specified flow control, or

3. precipitation unit, or

4. evaporation or distillation unit, or

5. off-site management, or 

6. alternative technology providing at
least 95 percent silver recovery.

In this section for medium photo
processors, we’ll review typical silver
recovery equipment configurations for
each of the compliance options. Detailed
information is available in the appendices.

We’ll also describe the testing methods
and procedures to use with the equipment
to verify that it is recovering at least 95
percent of the silver. 

Finally, we’ll show you samples of simple
silver recovery logs to use for recording
the results of the testing.

If you are a medium photo processor, you
must select and use one of the equipment
configurations discussed in this section.

A medium photo processor is one that
produces more than 2 gallons and less
than 20 gallons per day of silver-rich
solutions and no more than 10,000

gallons per day of total effluent.
Medium labs must recover silver to at

least 95 percent efficiency.

4.0 Medium Photo Processors

4.1 Compliance Options

For detailed information about a specific
type of silver recovery equipment, how it
works, and preventive maintenance
recommendations, refer to:

Appendix B Electrolytic Silver Recovery 
Appendix C Chemical Recovery Cartridges
Appendix D Precipitation
Appendix E Evaporation & Distillation
Appendix F Off-Site Management

4.2  Equipment Configurations
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aa.. EElleeccttrroollyyttiicc  uunniitt  ffoolllloowweedd  bbyy  aa  cchheemmiiccaall  rreeccoovveerryy  ccaarrttrriiddggee  ((CCRRCC))  wwiitthh  
mmaannuuffaaccttuurreerr  --ssppeecciiffiieedd  ffllooww  ccoonnttrrooll

HHooww  iitt  wwoorrkkss

In this configuration, the silver-rich
overflow from the processor (A) is directed
to the electrolytic unit (B). When sufficient
silver-rich solution has accumulated, the
electrolytic unit begins to desilver the
solution. When the batch is completed,
the partially desilvered solution is pumped
out of the electrolytic unit (C) into the
holding tank (D). From here, it is metered
(E) at a fixed rate through the chemical
recovery cartridge (G). Once the solution
exits the cartridge (H) at least 95 percent
of the silver has been recovered and the
solution can be discharged to the drain (I).

TTeessttiinngg  mmeetthhooddss

There are two types of testing methods
you must use:

• once each week, silver-estimating test
papers or another method of approxima-
ting silver must be used to indicate the
system is working (pass/fail), and

• once every six months, highly
accurate analytical laboratory testing such
as atomic absorption (AA) or inductively
coupled plasma spectroscopy (ICP) must
be used. Use an outside service for
analytical testing. 

TTeessttiinngg  pprroocceedduurreess  

Use the following testing procedures with
this equipment configuration: 

1. The solution coming out of the
electrolytic unit (D) must be checked
weekly with silver-estimating test
papers. (See Appendix H for more
information.)

2. The solution coming out of the CRC
(H) must be checked weekly with
silver-estimating test papers.

3. The solution going into the electrolytic
unit (A) and coming out of the CRC (H)
must be tested once every six months
by an analytical laboratory. This testing
is used to verify the percent efficiency
of the system.

TTeessttiinngg  rreeccoorrddss

• All test results must be recorded in a
silver recovery log. See the examples
below. Check with the POTW to find
out how long to keep records on file. 

Date

7/1/96

7/8/96

7/15/96

P

P

P

P

Silver Recovery Log
Weekly Effluent Check*

Electrolytic CRC 

P

F

* Pass (P) = no color, Fail (F) = color

Date

7/5/96

1/5/97

7/1/97

1984

Influent  Effluent
%

Recovery

98 95.1%*

Six Month Test

Silver Recovery Log (ppm)

* To obtain the percent recovery, use
the following formula:
100 - (effluent x 100 ¸ influent).
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HHooww  iitt  wwoorrkkss

In this configuration, the silver-rich overflow
from the processor (A) is directed to the
holding tank (B). Next, it is metered (C) at a
fixed rate through the chemical recovery
cartridges (CRCs) set up in series (E - G). In
this diagram two CRCs are shown. Once
the solution exits the last cartridge in series
(H) at least 95 percent of the silver has been
recovered and the solution can be
discharged to the drain (I).

TTeessttiinngg  mmeetthhooddss

There are two types of testing methods
you must use:

• once each week, silver-estimating test
papers or another method of approxima-
ting silver must be used to indicate the
system is working  (pass/fail), and

• once every six months, highly
accurate analytical laboratory testing such
as atomic absorption (AA) or inductively
coupled plasma spectroscopy (ICP) must
be used. Use an outside service for
analytical testing. Review Appendix H for
detailed information about testing.

TTeessttiinngg  pprroocceedduurreess  

Use the following testing procedures with
this equipment configuration: 

1. The solution coming out of the first
CRC (F) must be checked weekly with

silver-estimating test papers. (See
Appendix H for more information.)

2. At the same time, the solution coming
out of the second CRC (H) must be
checked weekly with silver-estimating
test papers.

3. The solution going into the first CRC
(B) and coming out of the second CRC
(H) must be tested once every six
months by an analytical laboratory.
This testing is used to verify the
percent efficiency of the system. 

TTeessttiinngg  rreeccoorrddss

• All test results must be recorded in a
silver recovery log. See the example
below. Check with the POTW to find
out how long to keep records on file.

bb.. TTwwoo  oorr  mmoorree  cchheemmiiccaall  rreeccoovveerryy  ccaarrttrriiddggeess  ((CCRRCCss))  wwiitthh  mmaannuuffaaccttuurreerr  --
ssppeecciiffiieedd  ffllooww  ccoonnttrrooll

Date

7/1/96

7/8/96

7/15/96

P

P

F

P

Silver Recovery Log
Weekly Effluent Check*

CRC #1 CRC #2

P

P

* Pass (P) = no color, Fail (F) = color

Date

7/5/96

1/5/97

7/5/98

1784

Influent  Effluent
%

Recovery

89 95.1%*

Six Month Test

Silver Recovery Log (ppm)

When the weekly check indicates
cartridge failure, refer to the
equipment manual for the
manufacturer’s recommendations.

* To obtain the percent recovery, use
the following formula:
100 - (effluent x 100 ¸ influent).
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cc.. PPrreecciippiittaattiioonn  uunniitt        

papers. (See Appendix H for more
information.)

2. The solution going into the
precipitation unit (A) and coming out
of the precipitation unit (C) must be
tested once every six months by an
analytical laboratory. This testing is
used to verify the percent efficiency of
the system.

TTeessttiinngg  rreeccoorrddss

• All test results must be recorded in a
silver recovery log. See the examples
below. Check with the POTW to find
out how long to keep records on file.

Date

7/5/96

1/5/97

7/5/98

1984

Influent  Effluent
%

Recovery

98 95.1%*

Six Month Test

Silver Recovery Log (ppm)

Date

7/5/96

1/5/97

7/5/98

1984

Influent  Effluent
%

Recovery

98 95.1%*

Six Month Test

Silver Recovery Log (ppm)

* To obtain the percent recovery,
use the following formula:
100 - (effluent x 100 ¸ influent).

HHooww  iitt  wwoorrkkss

In this configuration, the silver-rich
overflow from the processor (A) is directed
to a collection tank inside the
precipitation unit (B). Next, the solution is
pumped from the collection tank through
a coil where it is mixed with a
precipitating agent. Silver-rich solids are
formed and collected as a sludge in a filter
inside the unit and sent off-site for silver
recovery. The solution exiting the
precipitation unit (C) can be discharged to
the drain because at least 95 percent of
the silver has been recovered.

TTeessttiinngg  mmeetthhooddss

There are two types of testing methods
you must use:

• once each week, silver-estimating test
papers or another method of
approximating silver must be used to
indicate the system is working (pass/fail),
and

• once every six months, highly accurate
analytical laboratory testing such as
atomic absorption (AA) or inductively
coupled plasma spectroscopy (ICP) must
be used. Use an outside service for
analytical testing. Review Appendix H for
detailed information about testing.

TTeessttiinngg  pprroocceedduurreess  

Use the following testing procedures with
this equipment configuration: 

1. The solution coming out of the
precipitation unit (C) must be checked
weekly with silver-estimating test
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dd.. EEvvaappoorraattiioonn  oorr  ddiissttiillllaattiioonn  uunniitt

HHooww  iitt  wwoorrkkss

Evaporation and distillation may be used
in conjunction with off-site management.
Both of these processes concentrate and
reduce the volume of overflow to be sent
off-site, thus lowering the costs of hauling
and treating the waste.

In this configuration, the silver-rich
overflow from the processor (A) is directed
into the evaporation or distillation unit (B).
In evaporation, the liquid is evaporated
leaving a silver-rich slurry that is collected
in the unit and eventually sent off-site for
treatment (C). 

In distillation, the liquid portion of the
overflow is heated to its boiling point. Then
the vapors are captured and cooled
resulting in a distillate of essentially distilled
water. Since at least 95 percent of the silver
has been recovered, the distillate can be
discharged to the drain (D) or used to mix
secondary chemicals. The remaining silver-
rich slurry is collected in the unit and
eventually sent off-site for treatment (C).

TTeessttiinngg  mmeetthhooddss

There are two types of testing methods
you must use:

• once each week, silver-estimating test
papers or another method of approxima-
ting silver must be used to indicate the
system is working (pass/fail), and

• once every six months, highly accurate
analytical laboratory testing such as
atomic absorption (AA) or inductively
coupled plasma spectroscopy (ICP) must
be used. Use an outside service for
analytical testing. Review Appendix H for
detailed information about testing.

TTeessttiinngg  pprroocceedduurreess  

Use the following testing procedures with
this equipment configuration: 

1. The solution coming out of the
distillation unit (D) must be checked
weekly with silver-estimating test papers. 

2. The solution going into the distillation
unit (A) and coming out of the
distillation unit (D) must be tested once
every six months by an analytical
laboratory. This testing is used to verify
the percent efficiency of the system.

If the system produces no effluent to the
drain, no testing is required for the Code of
Management Practice.

TTeessttiinngg  rreeccoorrddss

• All test results must be recorded in a
silver recovery log. See the examples
below. Check with the POTW to find
out how long to keep records on file.

Date

7/1/96

7/8/96

7/15/96

P

P

P

Silver Recovery Log

Weekly Effluent
Check*

* Pass (P) = no color
Fail (F) = color

Date

7/5/96

1/5/97

7/5/98

1984

Influent  Effluent
%

Recovery

98 95.1%*

Six Month Test

Silver Recovery Log (ppm)

* To obtain the percent recovery,
use the following formula:
100 - (effluent x 100 ¸ influent).
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HHooww  iitt  wwoorrkkss

In this configuration, the silver-rich
solution overflow from the processor is
stored in a drum (A) until it is picked-up
by a licensed hauler for off-site silver
recovery, treatment and/or disposal (B). 

TTeessttiinngg  rreeqquuiirreemmeennttss

There are no Code of Management
Practice testing requirements for verifying
silver recovery efficiencies. State waste
agencies, however, may require testing in
order to characterize the waste.

AAddddiittiioonnaall  rreeqquuiirreemmeennttss

Photo processors using off-site
management must meet the following
requirements:

• Submit notification to the local sewage
treatment authorities (e.g., POTW) that
the processor is using off-site silver
recovery. The POTW may require
some specific information concerning
the hauling and receiving facilities.

• Store the silver-rich solutions in a drum
that’s compatible with photo
processing solutions.

• Provide secondary containment for
storage tanks, if required in your
jurisdiction.

• Comply with all applicable hazardous
waste and DOT regulations.

• Keep records of volumes and types of
solutions transferred off-site. See the
example log below.

• Maintain logs and records for at least
three years. Make the records available
for inspection by the sewage treatment
authorities.

ee.. OOffff-ssiittee  mmaannaaggeemmeenntt

OO ffff -- SS ii tt ee   CChheemmiiccaa ll   LLoogg
Date Amount Type of Manifest

(gallons) Solution Number
Date

2/6/96

3/5/96

44

44

silver - rich photo

silver - rich photo

MI 3084201

MI 3084202

MI 3084203

MI 3084204

MI 3084205

silver - rich photo

silver - rich photo

silver - rich photo

55

48

55

4/2/96

5/7/96

6/4/96
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This section includes the following
information for large photo processors:

• silver recovery compliance options, and

• equipment configurations with testing 
and record keeping requirements.

The following silver recovery options are
recommended for recovering at least 99
percent of the silver from silver-rich
solutions:

1. electrolytic unit followed by two or
more chemical recovery cartridges
(CRCs) with manufacturer-specified
flow control, or

2. electrolytic unit followed by
precipitation, or

3. evaporation or distillation unit, or 

4. off-site management, or

5. alternative technology providing at
least 99 percent silver recovery (e.g.,
ion exchange — see Appendix G). 

In this section for large photo processors,
we’ll review typical silver recovery
equipment configurations for each of the
compliance options. Detailed information
is available in the appendices. 

We’ll also describe the testing methods
and procedures to use with the equipment
to verify that it is recovering at least 99
percent of the silver. 

Finally, we’ll show you samples of simple
silver recovery logs to use for recording
the results of the testing.

A large photo processor is one that
produces more than 20 gallons per day
of silver-rich solutions and more than

10,000 gallons per day of total effluent.
Large labs must recover silver to at least

99 percent efficiency.

5.0 Large Photo Processors

5.1 Compliance Options
For detailed information about a specific
type of silver recovery equipment, how it
works, and preventive maintenance
recommendations, refer to:

Appendix B Electrolytic Silver Recovery 
Appendix C Chemical Recovery Cartridges
Appendix D Precipitation
Appendix E Evaporation & Distillation
Appendix F Off-Site Management
Appendix G Ion Exchange

5.2  Equipment Configurations
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aa.. EElleeccttrroollyyttiicc  uunniitt  ffoolllloowweedd  bbyy  ttwwoo  oorr  mmoorree  cchheemmiiccaall  rreeccoovveerryy  ccaarrttrriiddggeess
((CCRRCC))  wwiitthh  mmaannuuffaaccttuurreerr  --ssppeecciiffiieedd  ffllooww  ccoonnttrrooll

HHooww  iitt  wwoorrkkss

In this configuration, the silver-rich
overflow from the processor (A) is directed
to the electrolytic unit (B). When sufficient
silver-rich solution has accumulated, the
electrolytic unit begins to desilver the
solution. When the batch is completed,
the partially desilvered solution is pumped
out of the electrolytic unit (C) into the
holding tank (D). From here, it is metered
(E) at a fixed rate through the CRCs (G, J).
Once the solution exits the last CRC (I) at
least 99 percent of the silver has been
recovered and the solution can be
discharged to the drain (K).

TTeessttiinngg  mmeetthhooddss

There are two types of testing methods
you must use:

• once each week, silver-estimating test
papers or another method of approximating
silver must be used to indicate the system is
working (pass/fail), and

• once every three months, highly
accurate analytical laboratory testing such
as atomic absorption (AA) or inductively
coupled plasma spectroscopy (ICP) must
be used. Use an outside service for
analytical testing. Review Appendix H for
detailed information about testing.

TTeessttiinngg  pprroocceedduurreess  

Use the following testing procedures with
this equipment configuration: 

1. The solution coming out of the
electrolytic unit (D) must be checked
weekly with silver-estimating test
papers. (See Appendix H for more
information.)

2. The solution coming out of the first (H)
and last CRCs (J) must be checked
weekly with silver-estimating test
papers.

3. The solution going into the electrolytic
unit (A) and coming out of the last CRC
(J) must be tested once every three
months by an analytical laboratory.
This testing is used to verify the percent
efficiency of the system.

TTeessttiinngg  rreeccoorrddss

• All test results must be recorded in a
silver recovery log. See the example
below. Check with the POTW to find
out how long to keep records on file. 

Date

7/1/96

7/8/96

7/15/96

P

P

P

P

Silver Recovery Log
Weekly Effluent Check*

Electrolytic CRC #1 CRC #2 

P

F

P

P

P

* Pass (P) = no color, Fail (F) = color

Date

7/5/96

10/5/96

1/5/97

1876

Influent  Effluent
%

Recovery

17 99.1%*

2016 18 99.1%

Three Month Test

Silver Recovery Log (ppm)

* To obtain the percent recovery,
use the following formula:
100 - (effluent x 100 ¸ influent).
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1. The solution coming out of the
electrolytic unit (C) must be checked
weekly with silver-estimating test
papers. (See Appendix H for more
information.)

2. The solution coming out of the
precipitation tank (F) must be checked
weekly with silver-estimating test
papers.

3. The solution going into the electrolytic
unit (A) and coming out of the
precipitation tank (F) must be tested
once every three months by an
analytical laboratory. This testing is
used to verify the percent efficiency of
the system.

TTeessttiinngg  rreeccoorrddss

• All test results must be recorded in a
silver recovery log. See the examples
below. Check with the POTW to find
out how long to keep records on file. 

Date

7/1/96

7/8/96

7/15/96

P

P

P

P

Silver Recovery Log
Weekly Effluent Check*

Electrolytic Precipitation

P

P

* Pass (P) = no color, Fail (F) = color

Date

7/5/96

10/5/96

1/5/97

1876

Influent  Effluent
%

Recovery

17 99.1%*

Three Month Test

Silver Recovery Log (ppm)

2016 18 99.1%

bb.. EElleeccttrroollyyttiicc  uunniitt  ffoolllloowweedd  
bbyy  pprreecciippiittaattiioonn

HHooww  iitt  wwoorrkkss

In this configuration, the silver-rich
overflow from the processor (A) is directed
to the electrolytic unit (B) where a
significant amount of the silver is
recovered. From here, it is pumped into a
holding tank (C). When sufficient volume
has collected for a batch, the solution is
pumped into the precipitation tank (D)
where silver-rich solids are precipitated
and pumped out into a filter bag (E) for
collection. The remaining liquid can be
discharged to the drain (F) because at least
99 percent of the silver has been removed.

TTeessttiinngg  mmeetthhooddss

There are two types of testing methods
you must use:

• once each week, silver-estimating test
papers or another method of
approximating silver must be used to
indicate the system is working (pass/fail),
and

• once every three months, highly
accurate analytical laboratory testing such
as atomic absorption (AA) or inductively
coupled plasma spectroscopy (ICP) must
be used. Use an outside service for
analytical testing. Review Appendix H for
detailed information about testing.

TTeessttiinngg  pprroocceedduurreess  

Use the following testing procedures with
this equipment configuration: 

* To obtain the percent recovery,
use the following formula:
100 - (effluent x 100 ¸ influent).
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cc.. EEvvaappoorraattiioonn  oorr  ddiissttiillllaattiioonn  uunniitt

HHooww  iitt  wwoorrkkss

Evaporation and distillation may be used
in conjunction with off-site management.
Both of these processes concentrate and
reduce the volume of overflow to be sent
off-site, thus lowering the costs of hauling
and treating the waste.

In this configuration, the silver-rich
overflow from the processor (A) is directed
into the evaporation or distillation unit (B).
In evaporation, the liquid is evaporated
leaving a silver-rich slurry that is collected
in the unit and eventually sent off-site for
treatment (C). 

In distillation, the liquid portion of the
overflow is heated to its boiling point.
Then the vapors are captured and cooled
resulting in a distillate of essentially
distilled water. Since at least 99 percent of
the silver has been recovered, the distillate
can be discharged to the drain (D) or used
to mix secondary chemicals. The
remaining silver-rich slurry is collected in
the unit and eventually sent off-site for
treatment (C).  

TTeessttiinngg  mmeetthhooddss

There are two types of testing methods
you must use:

• once each week, silver-estimating test
papers or another method of approxima-
ting silver must be used to indicate the
system is working (pass/fail), and

• once every three months, highly
accurate analytical laboratory testing such
as atomic absorption (AA) or inductively
coupled plasma spectroscopy (ICP) must
be used. Use an outside service for
analytical testing. 

TTeessttiinngg  pprroocceedduurreess  

Use the following testing procedures with
this equipment configuration: 

1. The solution coming out of the
distillation unit (D) must be checked
weekly with silver-estimating test
papers.

2. The solution going into the distillation
unit (A) and coming out of the
distillation unit (D) must be tested once
every three months by an analytical
laboratory. This testing is used to verify
the percent efficiency of the system.

If the system produces no effluent to the
drain, no testing is required for the Code of
Management Practice.

TTeessttiinngg  rreeccoorrddss

• All test results must be recorded in a
silver recovery log. See the examples
below. Check with the POTW to find
out how long to keep records on file.

Date

7/1/96

7/8/96

7/15/96

P

P

P

Silver Recovery Log

Weekly Effluent
Check*

* Pass (P) = no color
Fail (F) = color

Date

7/5/96

10/5/96

1/5/98

Influent  Effluent
%

Recovery

Three Month Test

Silver Recovery Log (ppm)

2016 18 99.1%

1876 17 99.1%*

* To obtain the percent recovery,
use the following formula:
100 - (effluent x 100 ¸ influent).
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HHooww  iitt  wwoorrkkss

In this configuration, the silver-rich
solution overflow from the processor is
stored in a drum (A) until it is picked-up
by a licensed hauler for off-site silver
recovery, treatment and/or disposal (B). 

TTeessttiinngg  rreeqquuiirreemmeennttss

There are no Code of Management
Practice testing requirements for verifying
silver recovery efficiencies. State waste
agencies, however, may require testing in
order to characterize the waste.

AAddddiittiioonnaall  rreeqquuiirreemmeennttss

Photo processors using off-site
management must meet the following
requirements:

• Submit notification to the local sewage
treatment authorities (e.g., POTW) that
the processor is using off-site silver
recovery. The POTW may require
some specific information concerning
the hauling and receiving facilities.

• Store the silver-rich solutions in a drum
that’s compatible with photo
processing solutions.

• Provide secondary containment for
storage tanks, if required in your
jurisdiction.

• Comply with all applicable hazardous
waste and DOT regulations.

• Keep records of volumes and types of
solutions transferred off-site. See the
example log below.

• Maintain logs and records for at least
three years. Make the records available
for inspection by the sewage treatment
authorities.

dd.. OOffff-ssiittee  mmaannaaggeemmeenntt

OO ffff -- SS ii tt ee   CChheemmiiccaa ll   LLoogg
Date Amount Type of Manifest

(gallons) Solution Number
Date

2/6/96

3/5/96

44

44

silver - rich photo

silver - rich photo

MI 3084201

MI 3084202

MI 3084203

MI 3084204

MI 3084205

silver - rich photo

silver - rich photo

silver - rich photo

55

48

55

4/2/96

5/7/96

6/4/96
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The photographic industry has a long
history of practicing waste minimization,
whether it’s through the use of photo
processing solutions with reduced
replenishment rates or recycling single-use
cameras. Using good waste control
practices has two benefits: we can lower
the impact our businesses have on the
environment and we can save money
through reduced materials and labor.

In today’s language, waste control is
called pollution prevention. Pollution
prevention, or P2 as it’s better known, is
the name given to good management
practices, as well as equipment and
chemical modifications that result in
reducing or eliminating waste.

Most photo processors are already using
some pollution prevention practices. In this
section of the Code of Management
Practice Guide for Photo Processors we’re
going to give you a method to look at your
whole facility, identify options for pollution
prevention, put a P2 plan in place, and
follow-up on the success of that plan. 

The diagram on the left shows the five
steps of P2 planning:

1. Create a team of interested and
capable staff and management employees
to develop and oversee pollution
prevention in your facility.

2. Review your options by examining
your current practices in light of
alternative or additional measures that can
reduce or eliminate waste.

3. Develop a P2 plan by deciding which
options you’ll adopt, the time frame for
adopting them, and who will be
responsible for overseeing implementation
and maintenance of the option.

4. Put the plan in place by providing the
staff with pollution prevention training and
resources.

5. Track your results by keeping records
where they are helpful and by routinely
auditing or inspecting your photo lab for
pollution prevention.

Not every pollution prevention activity
discussed in this section will make sense
for your facility. For example, while low
replenishment rate photo processing
solutions reduce the amount of effluent to
drain, some labs don’t have a high enough
roll volume to be able to use these
solutions. This is just one example of why
it’s so important for you to conduct a
thorough review of your facility and
examine your options before you begin to
develop a P2 plan. 

1.0 Pollution Prevention

Create a 
team 1 Review 

your options2

Develop a P2
plan3

Put the 
plan in place4

Track your
results5

Planning for Pollution Prevention

Part 2
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In the following pages of this section, we
provide you with specific P2 information
and checklists to assess your performance.

Commitment from management and staff
is an essential element of a successful
pollution prevention plan.

MMaannaaggeemmeenntt  sshhoowwss  iittss  ssuuppppoorrtt  bbyy::  

11))  ddeevveellooppiinngg,,  iimmpplleemmeennttiinngg  aanndd  mmaaiinnttaaiinniinngg

aa  PP22  ppoolliiccyy, 22))  ffoorrmmiinngg  aa  PP22  tteeaamm, aanndd  

33))  bbyy  aalllloowwiinngg  aaddeeqquuaattee  ttiimmee  aanndd  rreessoouurrcceess

ffoorr  PP22  aaccttiivviittiieess..

SSttaaffff  sshhoowwss  iittss  ssuuppppoorrtt  bbyy  wwoorrkkiinngg  wwiitthh

mmaannaaggeemmeenntt  ttoo  eennssuurree  ppoolllluuttiioonn  pprreevveennttiioonn

iiss  aa  pprriioorriittyy  iinn  tthhee  pphhoottoo  llaabb..

aa..  MMaannaaggeemmeenntt  aaccttiivviittiieess
There’s no substitution for good leadership
in pollution prevention. Management has a
key role to play.

AA  ppoolllluuttiioonn  pprreevveennttiioonn  ppoolliiccyy  

A pollution prevention policy is a simple
and clear statement that waste reduction
and elimination are goals of your
company. The policy can be developed
with the help of the P2 team (discussed
next). At the top of the next column we’ve
provided an example of a policy. Make
sure it’s signed by a manager to show
commitment and responsibility for P2
activities.

Once the policy is developed, it should be
posted for all employees, and perhaps
even customers, to see. Remember — the
success of P2 depends upon support from
all the people in the photo lab.

TThhee  PP22  tteeaamm  

The pollution prevention team is the group
of management and staff people who
develop, implement and evaluate all the
activities that go into making up the P2
plan.

• How many people should be on the
team? That depends upon the size of your
lab. In a three or four person minilab, it
might be a team of one — the manager. In
a large wholesale lab, it might be a team
of five or six. You decide how many
people you need.

• Who makes the best team member?
The best team member is someone who’s
interested in pollution prevention, who
wants to be on the team and who has a
good understanding of the entire photo
processing system.

1.1 Put a Team Together 
Pollution prevention is a key

consideration in all our business

decisions and is the responsibility of

management. We have a P2 plan in place

incorporating internal practices and

procedures that result in reducing both

liquid and solid waste. The plan is

routinely evaluated and modified to

improve our P2 record.

Manager and date
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• What about a team leader? The P2
team needs a leader. Management can
leave that decision up to the team or it
can designate someone. 

TTiimmee  aanndd  rreessoouurrcceess  ffoorr  tthhee  PP22  tteeaamm

The P2 team needs time and resources to
do its job properly. Time means time to
meet, audit the facility, develop the P2
plan, put it into action, and periodically
evaluate it. Resources mean training and
technical information such as roll counts
and replenishment rates. Management
must provide these as part of its
commitment to P2.

bb..  SSttaaffff  aaccttiivviittiieess
Everyone has a part to play in pollution
prevention. Some staff will be part of the
P2 team. Their responsibilities will be to
help develop the P2 plan and put it in
place.

Train other staff to recognize pollution
prevention opportunities and to minimize
waste where ever it’s possible.



Pollution Prevention Team

Yes No ?

• Do you have a P2 policy?

• Has it been signed and dated by a manager?

• Is the policy posted where all employees can see it?

• Have employees been told about the P2 policy and its purpose?

• Has the P2 team been formed?

• Are the team members knowledgeable about photo processing?

• Has a team leader been chosen?

• Does management provide the team with the time and resources  
needed for P2 planning and implementation?

CChheecckklliisstt
This checklist reviews all the elements for putting together a P2 team. When you have the team
in place, you should be able to answer “Yes” to all questions. “No” answers are potential
pollution prevention opportunities. When you don’t have adequate information to answer, mark
the “?” Then get the information you need to make an assessment.

27
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Pollution prevention options for photo
processing solutions can be broken into
three categories: 1) management practices,
2) equipment modifications, and 3) process
modifications. Each of these will be
examined here. We’ll also look at options
for managing the solid waste produced in a
photo lab. 

At this phase of the P2 process, we’re only
looking at the options. After each
discussion, we’ve included a checklist for
you to evaluate your practices and
equipment. Anytime you answer “No”
you’ve found a potential pollution
prevention opportunity. Anytime you
answer “?” it means you need more
information to evaluate the option.

aa..  MMaannaaggeemmeenntt  pprraaccttiicceess
Some of the simplest and least expensive
management practices produce the most
effective pollution prevention results. Keep
this in mind as we look at the following
management practices.

PPrreevveennttiivvee  mmaaiinntteennaannccee

Preventive maintenance should be your
first pollution prevention option. By
implementing a complete preventive
maintenance program, the equipment will
work at its optimum level, keeping waste
at a minimum. Use the recommendations
found in the equipment operating manual
as a starting point for your preventive
maintenance program. 

PPrroocceessss  ccoonnttrrooll

Process control is the routine monitoring
of variables that affect the quality of your
product. These variables include:

• replenishment rates, 
• processing temperatures, and
• chemical mix procedures.

To ensure these variables remain constant
they must be checked periodically.  

In addition to monitoring these variables on
a set schedule, the photo processor must
routinely run control strips, chart the results
of each strip (as shown on the chart below)
and take action based on the results.

EExxaammppllee  pprroocceessss  ccoonnttrrooll  cchhaarrtt

IInnvveennttoorryy  ccoonnttrrooll

Managing the chemical inventory includes
rotating the stock so that the oldest is used
first and maintaining an appropriate supply
of chemicals on-hand. This reduces the
risk of having old chemicals in inventory
and reduces the amount of money tied-up
in stock.

1.2 Review Your Options

PROCESS CONTROL SHEET
YEAR

DATES

CONTROL ACTION
TAKEN

REFERENCE
VALUES

MONTH MACHINE

STRIP CODE No

PROCESS
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Silver
Removal
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SSppiillll  rreessppoonnssee  ppllaannnniinngg

Any time a solution is unintentionally
released it’s a spill. The key word is
unintentional. When you produce a waste
solution during rack washing, it’s
intentional. When you replace the rinse or
stabilizer tank solution according to
manufacturer recommendations, the waste
solution you produce is intentional.
Neither of these examples, therefore, is a
spill. 

But if a container of photo processing
solution is dropped on the floor, ruptures
and leaks, you now have a spill.

Most spills are minor splashes or leaks and
can be cleaned up with a sponge or mop.
Occasionally, however, a larger spill could
occur requiring specialized clean-up
materials and procedures.

The time to plan for a spill is long before it
happens. A good spill response plan will
help minimize the effects of the spill and
ensure the photo lab returns to normal as
quickly as possible. Some of the things to
include in your spill response plan are: 

• an inventory of all the chemicals used
in the photo lab;

• a floor plan showing the location of all
chemicals in the photo lab, floor
drains, exits, fire extinguishers, and
spill response supplies;

• a description of the containment used
for silver recovery cartridges, mixing
tanks, chemical storage tanks, and any
other containers that could leak or
rupture;

• a list of spill response supplies and
equipment such as mop, pail, sponge,

co-polymer and other absorbent
materials, personal protective
equipment; and 

• a set of tested procedures for
responding to a spill. A sample spill
response procedure is included in
Appendix I.

GGoooodd  hhoouusseekkeeeeppiinngg

In a clean and orderly photo lab, there’s
better control over materials and
equipment and less likelihood of spills.
This results in less operational waste and
prevents pollution. 

Good housekeeping is one of those
inexpensive and simple management
practices that can significantly reduce
waste, increase productivity and lower
costs. You can’t afford to neglect it. Here
are three basic good housekeeping
guidelines:

1. Designate an appropriate storage area
for all materials and every piece of
equipment.

2. Require every employee (including
yourself) to return all materials and
equipment to their designated area.

3. Establish a procedure and a schedule
to inspect chemical receiving, storage,
mixing and use areas for spills, leaks,
cleanliness, and orderliness. Ensure all
areas are clean.

SSaaffeettyy  aanndd  sseeccuurriittyy

Keeping chemical areas safe and secure
can minimize spills and other upsets. 

• Make sure there is always someone
trained in spill response procedures in
the facility. 
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• Restrict admittance to areas where

chemicals are used and stored to those
who have had hazard communication
training. 

• Make sure there’s an MSDS on file for
every chemical in the facility. 

• Maintain a security system so that you
know when someone is in the facility.  
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Management Practices

Yes No ?

• Is there a preventive maintenance program in place incorporating 
all the equipment manufacturer recommendations?

Yes No ?

• Are solution replenishment rates routinely monitored?

• Are processing tank temperatures routinely checked?

• Are standard chemical mix procedures used by all staff?

• Are control strips run on processors at least once per shift?

• Are all control strips plotted on control charts?

• When corrective action is taken, is it noted on the control chart?

Yes No ?

• Is the oldest chemical stock always used first?

• Are appropriate levels of stock maintained?

Yes No ?

• Is there a spill response plan?

• Is it posted in the chemical mix area?

• Is there an inventory of all chemicals in the photo lab?

• Is there a floor plan detailing the location of chemicals, floor
drains, exits, fire extinguishers and spill response supplies?

• Is there containment around all permanent chemical containers?

• Are the spill response supplies easily accessible?

CChheecckklliisstt
This checklist reviews all the elements for evaluating management practices. “Yes” answers
indicate that you’re already using that pollution prevention measure. “No” answers are potential
pollution prevention opportunities. When you don’t have adequate information to answer, mark
the “?” Then get the information you need to make an assessment.
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Preventive Maintenance

Process Control

Spill Response Planning

Inventory Control
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Management Practices (continued)

Yes No ?

• Are all materials and equipment kept in a specified location?

• Are all chemical containers routinely checked for cracks or leaks?

• Is all equipment wiped clean of chemical residue and dirt?

• Are all floors free of chemical spills and residue?

• Are aisles and walkways clear?

• Does the photo lab look orderly and clean?

• Are all employees held accountable for good housekeeping?

Yes No ?

• Is there at least one staff member trained in spill response in
the facility at all times?

• Are areas where chemicals are used and stored restricted to
staff trained in safe chemical handling?

• Is there an MSDS for every chemical in the facility?

• Is there a security system for off-hours?

Good housekeeping

Safety and Security

32
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bb..  EEqquuiippmmeenntt  mmooddiiffiiccaattiioonnss
A second category of pollution prevention
options is equipment modifications. This
refers to the changes made to film and
paper processors to reduce the amount of
waste solution produced through photo
processing. As we examine each of these
options remember what we said earlier:
Not every one of these options is
appropriate for your equipment. In some
cases, equipment cannot be modified.
Check with your equipment manufacturer.

SSqquueeeeggeeeess

Squeegees are an inexpensive and
effective P2 option that improves silver
recovery. As film exits the fix tank or paper
exits the bleach-fix tank, it carries over a
certain amount of silver-rich solution into
the wash. A squeegee reduces carryover,
therefore keeping the silver in the fix or
bleach-fix tank where the overflow can be
sent to silver recovery instead of being lost
in the wash tanks. 

IInn-lliinnee  ssiillvveerr  rreeccoovveerryy

Another way to reduce the silver carried
over from the fix tank into the wash tanks
is to reduce the concentration of silver in
the fix. This can be done with in-line
silver recovery.

In-line silver recovery is an electrolytic
unit through which the fix in the processor
tank is recirculated. This significantly
reduces the concentration of silver carried
over into the wash.

There are other benefits of in-line silver
recovery. Generally, it’s possible to use a
lower fix replenishment rate which means
lower chemical consumption.
Additionally, the silver recovered is high
grade silver flake.

If you use in-line silver recovery, check
with your chemical supplier to determine
if you need a specially formulated fix. 

CCoouunntteerr-ccuurrrreenntt  wwaasshh  ttaannkkss

Counter-current wash tanks are another
equipment modification used to control
silver. Counter-current plumbing is the
practice of plumbing the series of final
wash/rinse tanks so that the water enters
the last tank first and the overflow
cascades backward. The tank closest to
the fix, therefore, has the least amount of
fresh water and the highest concentration
of silver. This makes it easier to recover
the silver from the solution as well as
reduces the amount of water required in
the process.

LLooww-ffllooww  wwaasshh

Silver in the wash water may be further
concentrated by using a low-flow or
replenished wash immediately following
the bleach-fix or fix tank, but prior to the
final wash/rinse tanks. The low-flow wash
tank is replenished and is separate from
the wash/rinse tanks that follow it.
Overflow from the low-flow wash tank
should be combined with other silver-rich
solutions for silver recovery.



Equipment modifications

Yes No ?

• Are there squeegees on all processors capable of being equipped?

• Are all squeegees routinely checked and replaced when required?

• Are all squeegees cleaned as part of the shut-down procedure?

Yes No ?

• Is there an in-line electrolytic unit on all film fix tanks?

• Is the silver concentration in the tank monitored so that it
doesn’t get below 500 ppm or above 1,000 ppm?

• Is the fix specially designed for in-line silver recovery?

• Has the fix replenishment rate been reduced?

Yes No ?

• Are the processors equipped with counter-current wash tanks?

Yes No ?

• Are the processors equipped with low-flow wash tanks?

• Is the low-flow wash sent for silver-recovery?

CChheecckklliisstt
This checklist reviews all the elements for evaluating equipment modifications. “Yes” answers
indicate that you’re already using that pollution prevention measure. “No” answers are potential
pollution prevention opportunities. When you don’t have adequate information to answer, mark
the “?” Then get the information you need to make an assessment.
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In-line Silver Recovery

Squeegees

Counter-current Wash Tanks

Low-flow Wash
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cc..  PPrroocceessss  mmooddiiffiiccaattiioonnss
The third category of pollution prevention
options is process modifications. Just as
with equipment modifications, not all
processors can be changed to
accommodate every one of these process
modifications.

LLooww  rreepplleenniisshhmmeenntt  cchheemmiiccaallss

Replenishment rates have decreased
dramatically over the past 10 years. Using
chemicals with a low replenishment rate
results in less overflow produced, and,
therefore, less solution for silver recovery
and discharge. In some cases, older
equipment can’t be modified to use new
processes. And where roll volumes are
low, the photo processor may not be able
to use low replenishment chemicals.  

SSoolluuttiioonn  rreeggeenneerraattiioonn  aanndd  rreeuussee

Regenerating and reusing photo
processing solutions may reduce the
amount of chemicals to be desilvered or
discharged to the drain. If the equipment
can be modified and the roll counts are
high enough, these pollution prevention
options can significantly reduce waste.

WWaasshhlleessss  pprroocceessssiinngg

Converting to washless processing is one
of the most effective means of conserving
water. With this process modification, the
wash water is replaced with a chemical
rinse that replenishes at a much lower rate
than the water. This means that water is
conserved and a lower overall volume of
effluent is produced. While the
concentration is higher, the loading is the
same.

WWaatteerr  rreeuussee  aanndd  rreeccyycclliinngg

Reducing the amount of water used in
photo processing reduces waste and
conserves a valuable resource. Optional
process modifications for water
conservation include:

• multiple wash tanks with counter-
current flow, and

• manufacturer kits such as metered
wash water replenishment and wash
water timers.

Because wash water has a direct affect on
image stability, always consult with your
manufacturer before making water
conservation modifications to the
processors.

DDrryy  cchheemmiiccaallss  aanndd  aauuttoommaatteedd  mmiixxiinngg

Under some conditions, dry chemical
packaging and automated mixing can
contribute to waste minimization through
extended shelf life and fewer mixing
errors.



Process modifications

Yes No ?

• Are low replenishment chemicals used where it’s practical?

• Have replenishment rates been adjusted to reflect the lower
requirements?

Yes No ?

• Are chemicals regenerated where it’s practical?

• Is the portion of the silver-rich chemicals that is not regenerated
sent for silver recovery?

• Are chemicals reused where it’s practical?

Yes No ?

• Has all equipment been converted to washless?

• Is the chemical rinse sent for silver recovery?

Yes No ?

• Are wash water rates set at the manufacturer recommendations?

• Does the wash water run only during processing?

• Is a wash water conservation kit used?
(e.g., metered wash water replenishment or wash water timer)

Yes No ?

• Are dry chemicals used where it’s practical? 

• Are automated mixers used where it’s practical?

CChheecckklliisstt
This checklist reviews all the elements for evaluating process modifications. “Yes” answers
indicate that you’re already using that pollution prevention measure. “No” answers are potential
pollution prevention opportunities. When you don’t have adequate information to answer, mark
the “?” Then get the information you need to make an assessment.
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Solution Regeneration and Reuse

Replenishment 

Water Reuse and Recycling

Washless Processing

Other Process Modifications
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dd..  SSoolliidd  wwaassttee
There are many pollution prevention
opportunities for reducing the solid waste
produced in a photo lab. For example,
single-use cameras and the metal and
plastic from film canisters and cassettes
can be recycled. Batteries, paper bags,
paper cores, and film canisters can be
reused. 

These are just a few of the items. Most
manufacturers have take-back programs
for the solid materials used in the
manufacturing and packaging of their
products. Malls and building owners have
recycling programs for corrugated
cardboard, office paper and other
materials. Reusing and recycling reduces
the amount of solid waste going to landfill
and lowers your waste disposal fees.



Solid Waste

Yes No ?

• Batteries?

• Film canisters?

• Plastic core protectors?

• Paper cores (cardboard)?

• Photographic paper bags?

• Processing equipment filters?

• Packing materials including pallets and plastic wrap?

Yes No ?

• Single-use cameras?

• Plastic film canisters?

• Chemical containers?

• Plastic film spools and cartridges?

• Metal film cartridges?

• Film leaders and trailers?

• Plastic core protectors?

• Paper cores (cardboard)?

• Office paper?

• Corrugated cardboard?

• Box board?

• Packing materials including pallets and plastic wrap?

CChheecckklliisstt
This checklist reviews all the elements for evaluating your solid waste management program.
“Yes” answers indicate that you’re already using that pollution prevention measure. “No”
answers are potential pollution prevention opportunities. When you don’t have adequate
information to answer, mark the “?” Then get the information you need to make an assessment.
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Are the following solid wastes reused:

Are the following solid wastes recycled:
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Now that the P2 team has finished the
audit or review, it’s time for them to look
at all the options and prioritize them as:

• High priority — needs immediate
action

• Medium priority — needs action
within 3 to 12 months

• Low priority — needs consideration
within the next 1 to 2 years

SSccrreeeenniinngg  yyoouurr  ooppttiioonnss

Screen each option by asking the
following questions and writing out your
answers:

1. What is the potential for reducing
waste and providing other
environmental benefits?

2. What is it going to cost in time and
materials?

3. How much money will it save in time
and materials? 

4. How difficult is it to implement?  

To show you how this works, look at the
following example of screening the option
of using squeegees on a paper processor.
A blank worksheet is included in
Appendix I. Make copies as you need
them and leave the original in this Guide.

1.3 Develop a P2 Plan

Worksheet for Screening Options                                            Date  

Option: Installing and maintaining squeegees on the paper processor

1. What is the potential for reducing waste and providing other environmental benefits?
Less silver will be lost to the wash tank and therefore the drain. In addition, we may be
able to reduce replenishment rates.

2. What is it going to cost in time and materials?
Cost of the squeegees, replacement squeegees, brackets for the processor, labor for
installation and periodic replacement, and labor for daily cleaning. (Estimate actual
costs as closely as possible.)

3. How much money will it save in time and materials?
The savings will be realized in the increased amount of silver recovered. (Estimate
actual savings as closely as possible.)

4. How difficult is it to implement? 
Not difficult - we can schedule the installment during the next preventive maintenance
check on the machine. We need to buy the squeegees and brackets. We also need to
train process operators to keep the squeegees clean so we don’t scratch paper.
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Screening all the options you’ve identified
will take time, but it’s time well spent. It’s
very important that you actually write out
your answers. Doing your homework here
makes the difference between a P2 plan
that exists only in your head vs. one that is
implemented and working.

PPooiinntt  ssyysstteemm

You might find it useful to develop a point
system for rating all the options. For
example, you could assign a plus value to
every potential benefit and a minus value
to every negative impact. 

WWrriittiinngg  tthhee  PP22  ppllaann

Whatever system you use, you need to get
to the point where you’ve prioritized all of
the options. Now you can begin to draft
the P2 plan. For your first attempt at
systematic pollution prevention, we
recommend that you start with only the
high priority options. Work at getting

these into place and evaluate your success
before addressing the medium and low
priority options. Don’t make too many
changes as once — start with only 3 or 4
items.

Keep your P2 plan simple. Here is the
information you should include:

• Spell out each option and its purpose

• State a specific date when the option
will be implemented

• List who is responsible

• Note if a record will be kept 

Review the example below. A blank
Pollution Prevention Plan Worksheet is
included in Appendix I. Make copies as
you need them and leave the original in
this Guide.

Pollution Prevention Plan Worksheet Date  

Option or activity: We’re going to install squeegees on the paper processor in order to

reduce the amount of silver in the wash water.

Implementation date: The squeegees will be installed during the December preventive 

maintenance check. 

Responsibility: Joe Smith, maintenance supervisor, will arrange for buying the squeegees

and brackets, ensure the squeegees are installed and be responsible for 

seeing they are maintained. He will also train the process operators how

to clean the squeegees and inspect them for wear.

Record:   Squeegee maintenance will be added to the preventive maintenance checklist.
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Now that you have a P2 plan it’s time to
put it into action. These are the steps:

1. Make the plan known - Post it, explain
its purpose and details to the employees,
and talk it up. Through both your words
and actions, make all employees aware of
how committed the company is to
pollution prevention. Keep employees
updated on both the successes and failures
of the plan.

2. Provide training and education - Make
sure that anyone who is given responsibility
in the P2 plan has the training and
knowledge to carry out his/her tasks.

3. Provide the necessary resources - Make
sure that anyone who is given responsibility
in the P2 plan has the time and materials
required to fully implement the P2 plan.

Your P2 plan isn’t a “Now I’ve done it so I
can forget about it” kind of thing. You

need to periodically review it, evaluate
which elements are working, which need
to be modified, and which need to be
discontinued. A review every six months
should be often enough.

As you evaluate your P2 plan, keep in
mind your original intent for pollution
prevention: minimizing or eliminating
waste for both environmental and
economic benefit.

Answer each of the following questions for
each pollution prevention option or
activity listed in your plan:

• How much waste has been reduced or
eliminated as a result of this activity?

• How much has it cost?

• How much money has it saved?

In some cases, it may be hard to get exact
answers to these questions. But try. It’s
important that you fully evaluate every P2
option implemented in your photo lab.
Once again, let’s look at installing
squeegees as an example.

1.4 Put the Plan in Place

1.5 Track Your Results

Worksheet for Evaluating P2 Date  

Option:   Installing and maintaining squeegees on the paper processor

1. Waste reduction results
Using colorimetric testing, we found the concentration of silver in the first wash tank went
from 95 ppm to 28 ppm. Over the 6 month period, we estimate this at 386 troy ounces of
silver.

2. Costs
Materials - brackets and squeegees = $240. Labor - installation 1 1/2 hours x $20/hour = $30.
Daily maintenance - 1 minute at $12/hour = $.20 daily or $24 for 6 months. Total costs = $294

3. Savings
386 tr. oz. of silver at $5.40 tr. oz. = $2,084. This was the amount of silver diverted from the
wash.  
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A successful P2 option or activity is one
that reduces waste and saves more money
than it costs. Consider whether changing it
would make it even more successful or
whether to let it continue as is.

An unsuccessful option or activity is one
that doesn’t reduce waste, or it costs more
money than it saves. With an unsuccessful
option, consider whether changing it
would make it successful or whether to
discontinue using it.

Once you’ve done this evaluation for
every option, you can also consider
whether it’s time to put some of those
medium priority options in place.
Remember not to make too many changes
at once.

SSpprreeaadd  tthhee  wwoorrdd

Every time you evaluate the success of the
P2 plan, let the staff know the results —
both the positive and the not so positive.
When you decide to make changes or
implement new P2 activities, remember to
train the staff if there are any new
procedures.

With pollution prevention, everyone’s a
winner: the impact of your business on the
environment is reduced and the cost
savings from lower waste means more
money in your pocket.

P2


