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PETITION FOR RULEMAKING

INTRODUCTION:
Peter Maier, P.E.; Intermountain Water Alliance; Sierra
Club, Utah Chapter; Southern Utah Wilderness Alliance; Western
Colorado Congress; Stone Fly Society Chapter of Trout Unlimited
and the Federation of Fly Fishers; and the Utah Wilderness
Association ("petitioners") hereby petition the Environmental
Protection Agency (EPA) to amend its Secondary Treatment
Regulations for Publicly Owned Treatment Works (POTWs), 40
C.F.R. Part 133. Specifically, the purpose of this petition is
to amend the regulations governing Biochemical Oxygen Demand
(BOD). These amendments are necessary to implement the Clean
Water Act's (CWA) requirements for the application of best
practicable waste treatment technology for POTWs.
I. LEGAL BASIS FOR PETITION
A.
Authority for This Petition and Availability of
Judicial Review
The authority for this petition arises under both the CWA
and the Administrative Procedures Act , 5 U.S.C. § 551 et. seq.
(APA). Section 553(e) of the APA provides that "[e]ach agency
shall give an interested person the right to petition for the
issuance, amendment, or repeal of a rule." The petitioners are
"interested persons," being individuals and groups that have had
a long-standing interest in the quality of this nation's
navigable waters, and who are affected in the use of those
waters for drinking, agriculture, fish consumption and
recreation by the quality mandated by the EPA.
Authority for this petition also arises under CWA section
509(b), 33 U.S.C. § 1369(b). Under this section, an interested
person may apply to review a CWA regulation in a federal Circuit
Court of Appeals following the 120-day limitations period,
provided that the petition is based on "new information." This
petition is based on new information since the last revision of
the regulations, which began in 1982 and which ended with the
promulgation of final rules in 1984.1 However, judicial

1

. 49 Fed. Reg. 37,006, Sept. 20, 1984; 49 Fed. Reg. 40,405, Oct. 16, 1984. The
new
information upon which this petition is based includes information contained in appendices I, III,

precedent indicates that before such a review can be had, a
petition for rulemaking must first be presented to the EPA.2
Notwithstanding this judicial precedent, the petitioners also
believe that a petition before the EPA to amend the regulation
is a more appropriate forum than federal court. However, in the
event that this petition is denied, the petitioners intend to
seek review of the denial in federal court under CWA section
509(b).3
As the Oljato court stated, "EPA should respond to the
petition and, if it denies the petition, set forth its reasons."
Likewise, section 553 of the APA requires the EPA to at least

IV, V, VI, VIII, IX & XI.
2

. Oljato Chapter of the Navajo Tribe v. Train, 515 F.2d 654 (D.C. Cir. 1975). The court in
Oljato was hearing a challenge to a standard of performance under the Clean Air Act (CAA),
pursuant to section 307 of that act. Like this petition, that case involved a challenge arising after
the limitations period for challenging a rule, based upon new information. The court determined
that the challenge could be heard, but only after a petition for rulemaking was first made to the
EPA.
Although that case dealt with the CAA, the judicial review section of the CWA is the
same in all applicable respects, and indeed CWA section 509 was based on section 307 of the
CAA. Further, this petition provision was applied to the CWA (although not in the context of a
petition based upon "new information") in Save the Bay v. Administrator of EPA, 556 F.2d 1282
(5th Cir. 1977).
3

. The court in Oljato, supra, specifically stated that "[i]f the petition is denied, the
petitioner may seek review of the denial in this court pursuant to [CAA] section 307." Likewise,
review would be available here under CWA section 509(b).
Review in federal court would also be available under section 704 of the APA which
provides that "final agency action for which there is no adequate remedy in a court [is] subject to
judicial review."

provide "a brief statement of the grounds for denial," if in fact
the petition is denied. The adequacy of this statement of reasons
can also be reviewed in federal court.4 The petitioners request the
EPA to respond within 60 days, which we believe to be a reasonable
time.5 If the EPA cannot make a decision on the merits of the
petition within 60 days, we request that the EPA notify the
petitioners of its schedule of action within this time.
Petitioners also request public hearings on this matter, and
full notice and comment opportunities. We believe that this is in
the best interests of all involved, including those who might be
opposed to the new regulations requested by the petitioners. We
request that a least one hearing be held in Denver, as it is a
central location in the West, where the petitioners reside.
B.

Legal Inadequacy of the Present Regulations and Need for
Revision

The CWA has a general mandate that the discharge of pollutants
into the navigable waters of the United States be eliminated by
1985, and made swimmable and fishable by 1983. CWA § 101. Although
this has clearly not occurred, it is still the duty of the EPA to
work towards these goals. Further, the CWA contains specific
provisions that require the EPA to amend its regulations governing
secondary treatment of sewage from POTWs whenever it appears that
better technology exists to treat waste better than that which is
being utilized to meet current regulations. This is especially true
when implementation of new regulations can be achieved at an equal
or lesser cost than the ones now in place, as is the case with the
petitioners' proposed amended regulations for BOD.
Specifically, CWA section 304(d)(2) requires that from time to
time EPA shall promulgate information and guidelines to implement
section 201. Section 201(b) requires waste treatment management
plans and practices which shall apply the "best practicable waste

4

. See NRDC v. SEC, 389 F.Supp. 689, 702 (D.D.C. 1974) (remanding for lack of section 553(e)
statement), 432 F.Supp. 1190, 1208 (D.D.C. 1977) (holding explanation in subsequent section 553(e)
statement to be arbitrary and capricious), and 606 F.2d 1031, 1042-53 (D.C. Cir. 1979) (reversing
district court on merits, but holding that review was available).
5

. See Environmental Defense Fund v. Hardin, 428 F.2d 1093, 1099 (D.C. Cir. 1970), where the
court required the EPA to respond to the petitioners within 30 days on an action relating to the
registration of DDT.

treatment technology before any discharge into receiving waters."6
This means that the EPA must set the most stringent effluent
standards which are achievable at a reasonable cost- not just to set
standards that existing POTWs can automatically meet. CWA
requirements are intended to be technology-forcing, not technologyaccommodating. This petition shows that the current regulations do
not reflect the best practicable treatment technologies, and that
the proposed regulations would go a long way towards achieving the
best practicable technologies available.
The current regulations also violate CWA section 304(d)(4),
which mandates that the EPA must set secondary treatment standards
for treatment facilities by "assuring that water quality will not be
adversely affected by deeming such facilities as the equivalent of
secondary treatment." As fully explained in part II of this
petition, the EPA is violating this mandate through its secondary
treatment regulations, 40 C.F.R. Part 133, which allow up to 65% of
the waste from POTWs to be ignored by the present regulations. The
present regulations do not assure that water quality is not
adversely affected, and must be changed. As also explained in part
II, it should be emphasized that the proposed regulations would not
increase construction costs for new POTWs, and in fact may be
cheaper to build than current POTWs on line which are designed to
meet the current regulations.
Amending the secondary treatment regulations for POTWs is also
required to comply with section 304(d)(1), which states that "from
time to time," the EPA shall publish information on the degree of
effluent reduction attainable through the application of "secondary
treatment." The regulations have not changed since 1984,7 and it is
about "time" that the EPA take a hard look at technologies that
could increase the degree of effluent treatment attainable through
"secondary treatment."
II. FACTUAL BASIS FOR PETITION
The main deficiency of the current BOD regulations is that they
only address the oxygen depleting water pollution caused by C-BOD

6

. This includes the "confined disposal of pollutants so they will not migrate to cause water or
other environmental pollution and shall provide for consideration of advanced waste treatment
techniques." Section 201(d)(1) further requires "the recycling of potential sewage pollutants through
the production of agriculture, silviculture, or aquaculture products."
7

. Taking into account when those revisions were begun, it has been over 10 years.

(carbonaceous organic waste in raw sewage, comprised mostly of fecal
waste), and they ignore oxygen depleting water pollution caused by
N-BOD (nitrogenous water pollution sources and their end products,
nitrates, comprised mostly of urine and protein wastes). Also, the
current regulations only account for interim 5-day BOD values, and
not the ultimate values. By implementing the proposed amendments,
new and renovated POTWs can achieve much better results for N-BOD
and C-BOD reduction, at a cost that is no more or below the cost of
designing POTWs to meet the current regulations.
A. Historical Background of Secondary Treatment
The Clean Water Act established as its main goal to eliminate
all water pollution by 1985. The Act authorized the EPA
administrator to establish a national regulatory program, and in
order to achieve the goals of the CWA this program had to be based
on best practicable treatment technology for POTWs and should demand
at least "secondary treatment."
Prior to this legislation, secondary treatment was defined by
treatment process types that followed primary treatment, i.e.,
activated sludge, trickling filters, etc., and was not defined by
effluent standards. To satisfy the requirements of the act, the EPA
changed the definition of "secondary treatment" from a process type
definition to an effluent standard definition, after the EPA
established that the effluent of existing "secondary treatment"
facilities could achieve an effluent containing less than 30 mg/l of
BOD5 (Biochemical Oxygen Demand test after 5 days) and SS (Suspended
Solids). Since BOD5 test values on raw sewage influent are
generally assumed to be 200 mg/l,8 it was concluded that the required
effluent standard of 30 mg/l represented 85% treatment, an
acceptable first step toward the ultimate goal of elimination of all
water pollution, or 100% treatment.
Although biological oxidation of nitrogenous materials causes
errors in the standard BOD5 test (often referred to as
"nitrification interference"), and has been recognized in the
technical literature for at least 50 years,9 it was ignored when EPA

8

. 48 Fed. Reg. 52,275 (1983); American Society of Civil Engineers and the Water Pollution
Control Federation Manual of Practice No.8- Wastewater Treatment Plant Design, 1977 (WPCF
Manual), p.14.
9

. See WPCF Manual at 14; see also Appendix II, "Inhibition of Nitrogenous BOD and
Treatment Plant Performance Evaluation," Journal of the Water Pollution Control Federation (Journal
WPCF), Vol. 53, # 12, December 1981, p.1.

established effluent standards for secondary treatment in 1973.10 As
a result, secondary treatment facilities often could not meet their
NPDES permit requirements, so EPA amended its secondary treatment
requirements in 1984 by adding section 133.102(a)(4).11 This section
provides that at the option of the NPDES permitting authority, the
original 30 mg/l BOD5 effluent limit may be substituted with the
lower 25 mg/l C-BOD5 effluent limit. Using the C-BOD5 alone solves
the problem of nitrification interference, but as explained below,
it allows a large portion of the BOD pollution in the waste stream
to avoiding detection.
B. Deficiencies Caused by Incorrect BOD Testing
There are two main problems caused by BOD5 and C-BOD5 testing
methods mandated by the current regulations: 1) they lead to
ignoring N-BOD waste, often a substantial portion of the waste
stream; and 2) they only represent a five-day value, and not the
ultimate value.
1.

Current BOD Testing Ignores N-BOD

The main problem with the BOD5 test is that it does not reveal
how much of what pollutant (N-BOD or C-BOD) is present in the waste
stream. Although the BOD5 test was originally used to measure C-BOD
in order to avoid interference from nitrification as well as to save
time, it was intended to be used in combination with the TKN (Total
Kjeldahl Nitrogen) test, which is used to measure N-BOD. However,
it became common engineering practice to use the BOD5 test by
itself.
Many professionals erroneously believed that its value
represented the whole amount of oxygen required to stabilize organic
matter in raw sewage. The attached description of the BOD test12
explains that the BOD5 test value is deficient in two respects: one,
it does not indicate whether the BOD is carbonaceous or nitrogenous;
and two, it only represents the BOD value at five days, rather than
the ultimate value. By evaluating only BOD5 test data, the EPA in

10

. See Appendix VII, "Letter to the Editor from BOD Task Group (James C. Young, Iowa State
University; Gerald N. McDermott, The Proctor & Gamble Company; and David Jenkins, University of
California, Berkeley)," appearing in Journal WPCF, Vol. 54, #7, 1982.
11

. 48 Fed. Reg. 52,259-60 (1983).

12

. Appendix I: "BOD Test," Peter Maier, 1993.

fact addressed only 41% of the BOD pollution in raw sewage.13 The
anticipated 85% treatment consequently results in only a 35%
treatment requirement (85% of 41%), which is clearly inadequate to
meet any of the final or interim goals of the CWA.
The 1984 regulation changes which allowed the substitution of
the C-BOD5 test is also faulty. It was estimated that 60% of the
facilities violating the NPDES permit prior to 198414 got into
compliance with the new C-BOD5 requirement by simply adding a
chemical such as allythiourea. This process selectively kills
autotrophic organisms in the test sample, which results in a lower
BOD5 reading in the sample, but masks the N-BOD pollution still
present in the waste stream. Also, it is questionable if such
facilities would have met the 85% treatment requirement of even the
C-BOD, which should be based on the C-BOD5 test value of the raw
sewage influent entering the facility (but which was never required
to be tested).
EPA justified the regulation change based on the test results
of effluents only, and assumed that the nitrification interference
of the BOD5 test was caused by autotrophic organisms growing in
under-loaded sewage treatment facilities. However, recent testing
shows that this assumption is not correct in many cases.
For instance, testing in Salt Lake City indicates that the
nitrification interference in the BOD5 test on raw sewage influent,
as well as on the effluent, is caused by autotrophic organisms
originating from the sewer system, and not from the "under-loaded"
treatment facility, since nitrification (TKN reduction) does not
occur in the facility itself.15 As a result, the facility receives
much lower amounts of C-BOD than it was designed to treat, and
instead receives N-BOD waste it is not able to handle.
C-BOD5 tests on raw sewage in Chicago and San Diego also

13

. See Appendix I, page 2, figure 1. Point A in that graph represents the BOD5 value assumed to
be the C-BOD5 value by current regulations (200 mg/l). Point B represents the actual ultimate total
BOD pollution value, or 485 mg/l. Since 200 is 41% of 485, EPA only addresses 41% of the total
BOD pollution present in the waste stream.
14

. See Appendix VI, "Nitrification in BOD5 Test Increases POTW Non-Compliance," Journal
WPCF, Vol. 55, #12, December 1983, p.1
15

. See Appendix III, "1984 Salt Lake City Water Reclamation Facility Test Results," especially
table of test results on last page, comparing the TKN and Ammonia (NH3-N) values of influent and
effluent. Because there is no significant change in the TKN value, and because the ammonia values
actually increased, this indicates that no nitrification is occurring in the plant itself.

indicate that nitrification interference should be anticipated for
all BOD5 testing.16 Carbonaceous and nitrogenous biochemical oxygen
demands must be considered separately. To do otherwise leads to
technical data that is both meaningless and misleading, and can lead
to the incorrect design of sewage treatment facilities.
2.
Current BOD Testing Only Represents the 5Day Value, Not the Ultimate Value
Not only must N-BOD and C-BOD be measured separately in order
to accurately assess the makeup of a waste stream, but those values
must be measured and quantified to reflect their ultimate value when
the waste has fully stabilized in the waterway. The current C-BOD5
and BOD5 tests are faulty because they only represent the 5-day
value, not the ultimate value.
This fact was recognized by EPA during the formulation of the
1984 revisions, although the regulations failed to implement the
formula needed to adjust for the problem.17 As explained below,
there is no need to increase the time of the test- a simple formula
extrapolates the ultimate value from the 5-day values.
C. Required Formula for Accurate Testing of BOD Values
In order to reflect the true measure of both the N-BOD and CBOD components of BOD pollution, as well as to reflect the ultimate
C-BOD and N-BOD values (not just the 5-day interim value), the
following formula must be used:
BOD = 1.5 C-BOD5 + 4.6 TKN
In this formula, the C-BOD5 value is multiplied by 1.5 to give the
ultimate C-BOD value.18 The ultimate N-BOD value is determined by

16

. See Appendix IV- "Exertion of 5-Day Nitrogenous Oxygen Demand in Nitrifying
Wastewaters," Journal WPCF Vol. 55, #9, Sept. 1983 (Chicago Results) and Appendix V- "San Diego
Test Results on Raw Sewage, 1992." The Chicago data, Appendix IV, table III, shows N-BOD5
percentages of raw influent to be 24%, 28%, and 48% in three different plants. The San Diego data,
Appendix V, shows an average N-BOD5 component in raw influent to be 15%, 12%, 16% and 20%.
The maximums on a daily basis were as high as 57% N-BOD5 in raw influent.
17

. 48 Fed. Reg. 52,274 (1983) (section II.A.).

18

. Id.

multiplying the TKN test value by 4.6.19 Testing for these separate
components and using this formula yields the true ultimate makeup of
the BOD, and eliminates problems related to nitrification
interference (without ignoring N-BOD).
D. Best Practicable Waste Treatment Technology
It is the function of the secondary treatment regulations to
define the best practicable waste treatment technology. This
petition shows that waste treatment technology exists to build POTWs
which cost no more or less than plants designed to meet current
regulations, yet which reduce pollution to a much greater extent
than those same plants designed to meet the current regulations.
Sewage is basically water carrying solids, and in order to
treat sewage (remove solids), it is essential to know not only the
composition of these solids, but even more importantly the physical
condition of these solids (settleable, non-settleable, colloidal,
or molecular dissolved). These conditions change with detention
time and as sewage is transported from the source to the sewage
treatment facility. Primary treatment mainly removes the settleable
solids, while the non-settleable and dissolved solids only can be
removed after they are adsorbed to a medium that can be removed by
settling. Secondary treatment, historically defined as biological
treatment, is using biomass (a medium of living organisms) to adsorb
or directly utilize the non-settleable and dissolved solids in
sewage, which in turn can be removed by settling processes.
This adsorption (or direct utilization) process can be achieved
in fixed medium systems (trickling filters or bio-disks), or in
suspended grown treatment systems (activated sludge, oxidation
ditches). They all are called "secondary treatment," but their
efficiency in removing the solids in the sewage are quite different,
and mainly depend on the biomass that can be maintained in such
systems. All biological treatment processes (removal of C-BOD, NBOD, TKN, nitrates, phosphates) can be achieved as long as a
suitable biomass can be contained in a controlled environment.
Oxidation ditches can provide such an environment, and the use
of oxidation ditches results in excellent treatment of all the
conventional water pollution elements in the waste stream.20 These

19
20

. Id.

. See Appendix IX, "Evaluation of Oxidation Ditches for Nutrient Removal," EPA 832-R-92003, Sept. 1992; see also Appendix X, "A Comparison of Oxidation Ditch Plants to Competing

treatment results are contributed to the biomass contained in the
system capable of adsorbing (or directly utilizing) all the abovementioned water pollution elements from sewage.
Similar excellent treatment results (TKN, nitrate and
phosphorous reduction) can be achieved in other containment systems.
Not only in expensive multi-unit systems, but also in inexpensive
Sequencing Batch Reactor (SBR) systems.21
Since these results are achieved in a containment system
without primary treatment and without expensive sludge
stabilization, it is not surprising that the initial construction
and annual operating costs of oxidation ditches and SBRs are lower
compared with complicated "conventional" systems which are only
capable of adsorbing C-BOD, and which are unable of adsorbing or
utilizing other water pollution elements in sewage such as N-BOD,
nitrates and phosphates.22
E. Proposed Testing and Effluent Limitation Amendments
The petitioners recognize that it might not be economically
feasible to apply the proposed regulations to existing POTWs, since
many would be out of compliance and would need to make major
renovations. Therefore, the petitioners propose that a new section
be added to 40 C.F.R. Part 133 which would require testing of the
below parameters for all existing and future POTWs,23 but which would
only apply as NPDES effluent limitations for those POTWs yet to be
built or renovated. Based on the EPA reports and other technical
papers cited in this petition, as well as numerous other technical
Processes for Secondary and Advanced Treatment of Municipal Wastes," EPA 600/2-78-1051, March
1978.
21

. See Appendix VIII, "Biological Phosphorous Removal in a Fed-Batch Reactor Without
Anoxic Mixing Sequences," Research Journal WPCF, Vol. 63, #3, May/June 1991. This paper shows
that the following effluent standards can be achieved using a SBR: less than 10 mg/l C-BOD; 10 mg/l
TSS; 0.2 mg/l ammonia nitrogen; 5 mg/l total nitrogen; and 1 mg/l phosphorous.
See also Appendix XI- "EPA Summary Report on Sequencing Batch Reactors," EPA/625/886/011, August 1986, esp. pp. 9-13.
22

. See Appendix XI pp. 16-22: these charts show the results of EPA's estimated costs for
constructing SBRs of various sizes (1986). EPA's ultimate conclusion was that SBR and oxidation
ditch systems can be built and operated at lower costs than conventional systems.
23

. Testing on existing POTWs is necessary in order to evaluate treatment plant performance,
since it is essential that proper technical data be available to determine future needs.

papers regarding secondary treatment and nutrient removal, the
following effluent standards are proposed. The technical literature
supports that these proposed effluent limitations are easily
attainable by utilizing the proper biomass in a suitable containment
facility, such as oxidation ditches and SBRs (as well as any other
systems that EPA may wish to explore).

PROPOSED EFFLUENT LIMITATIONS:
C-BOD5
TKN
NH3-N
NO3-N
Total P

<
<
<
<
<

15
5
1
5
2

mg/l
mg/l
mg/l
mg/l
mg/l

All measured as 7-day averages.
CONCLUSION:
Treatment technologies are available to treat wastes more
completely than the technologies which are now being employed to
meet the current regulations, and at an equal or lesser cost. This
being so, EPA has an obligation under the CWA to amend the secondary
treatment standards to reflect this best practicable waste treatment
technology.
The actual pollution components in the waste stream can only be
identified by using correct testing procedures, as proposed in this
petition. Correct testing of these parameters is the only way to
ensure that the design of future POTWs will result in the treatment
of all components of the waste stream, and to ensure that future
expenditures of public funds will efficiently contribute to the
interim 85% treatment goal of the CWA, as well as the ultimate goal
of eliminating the discharge of pollutants into the Nation's waters.
SUBMITTED this Sixth Day of August, 1993.
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