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CHAPTER 3
TREATMENT REQUIREMENTS

3-1. General considerations.

Before treatment plant design is begun, treatment requirements will be determined on the basis of meeting
stream and effluent requirements set by either U.S. or State governments or foreign governmental agencies.
Guidance for coordination with regulatory agencies in the establishment of treatment requirements for waste
streams generated at military installations is contained in Section 4 of TM 5-814-8 for Army projects, and
in AFR 19-1 and AFP 19-5 for Air Force projects.

a. Standards. The U.S. Environmental Protection Agency (EPA) issues effluent standards covering the
discharge of toxic and hazardous pollutants. Strict limitations on discharges of these pollutants should be
imposed. Particularly applicable to the military is the prohibition of release of chemical or biological warfare
materials and high-level radioactive wastes.

b. Pretreatment. Public Law 92-500, with subsequent amendments, requires pretreatment of pollutants
which may interfere with operation of a sewage treatment plant or pass through such a plant untreated.
Additiondly, in many cases, pretreatment of industrial wastewater will be necessary to prevent adverse effects
on the sewage treatment plant processes. Some types of industrial waste may be admitted to wastewater
treatment plants, e.g., cooling tower discharges, boiler blowdown, vehicle washrack wastewater, svimming
poal filter discharges, and aircraft wash wastes using biodegradable detergents. Flow of industrial wastewater
may be reduced through process modification or wastewater recirculation. Adverse impacts on the treatment
plant can be mitigated by reducing the concentration of those compounds causing the problem. Table 3-1 is
alisting of compounds which inhibit biological treatment processes. In some cases, the adverse impact may
be caused by short-lived occurrences of either wastewater containing high concentrations of compounds or
awastewater flow rate much higher than the average daily flow. This situation, which is commonly called
“dugs,” may, in some cases, be managed by including an equalization basin upstream of the treatment plant.
(Barns, et al., 1981.)
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Table 3-1. Information on materials which inhibit biological treatment processes.

Inhibiting or Toxic Concentration; mg/L

Pollutant Aerobic Processes Anaerobic Digestion Nitrification

Copper 1.0 1.0 0.5
Zinc 5.0 5.0 0.5
Chromium (Hexavalent) 2.0 5.0 2.0
Chromium (Trivalent) 2.0 2,000? *
Total Chromium 5.0 5.0 *
Nickel 1.0 2.0 0.5
Lead 0.1 * 0.5
Boron 1.0 * *
Cadmium * 0.02* *
Silver 0.03 * *
Vanadium 10 * *
Sulfides (S7) * 100 *
Sulfates (SO;7) * 500 *
Ammonia * 1,5600% *
Sodium (Ma¥) * 3,500 *
Potassium (K+) * 2,500 *
Calcium (Cat) * 2,500 *
Magnesium Mgt +) * 1,000 *
Acrylonitrite * 5.0% *
Benzene * 50 *
Carbon Tetrachloride * 102 *
Chloroform 18.0 0.12 *
Methylene Chloride * 1.0 *
Pentachlorophenol * 04 *
1, 1, 1 Trichloroethan * 1.0®
Trichlorofluormethane * 0.7
Trichlorofluorethane * 5.0%

Cyanide (HCN) * 1.0 2.0
Total Qil (Petroleum origin)® 50 50 50

* Insufficient data available to determine effect.

! Raw wastewater concentration unless otherwise indicated.

* Digester influent concentration only; lower values may be required for protection of other treatment processes as noted above under
aerobic and nitrification processes.

s Petroleum—based oil concentration measured by API Method 733-58 for determining volatile and non-volatile oily materials. (The
inhibitory level does not apply to animal or vegetable oil)
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c. State regulations. Most states require aminimum of secondary treatment for all domestic wastewaters.
In critical areas, various types of advanced wastewater treatment processes for the removal of phosphorus
and nitrogen will beimposed by the State regulatory agencies to protect their water resources. The designer
must review the applicable State water quality standards before setting the treatment level or selecting the
treatment processes.

d. Local regulations. In generd, loca governments do not specify requirements for wastewater treatment
fecilities per se. Construction of wastewater facilities must conform to applicable zoning and Occupational
and Hedlth Administration (OSHA) requirements, and to AR 200-1 for Army projects and AFM 88-15 for
Air Force projects.

3-2. Preliminary treatment.

Prdiminary treatment is defined as any physical or chemical process at the wastewater treatment plant that
precedes primary treatment. Its function is mainly to protect subsequent treatment units and to minimize
operational problems. Pretreatment at the source to render a wastewater acceptable at the domestic
wastewater treatment facility is not included.

3-3.  Primary treatment.

Primary treatment is defined as physical or, at times, chemical treatment for the removal of settleable and
floatable materials.

3-4. Secondary treatment.

Secondary wastewater treatment is defined as processes which use biological and, at times, chemical treat-
ment to accomplish substantia remova of dissolved organics and colloidal materials. Land treatment can be
classfied as secondary treatment only for isolated locations with restricted access and when limited to crops
which are not for direct human consumption. For the legd definition of secondary treatment, see the glossary.

3-5. Advanced wastewater treatment.

a. Definition. Advanced wastewater treatment is defined as that required to achieve pollutant reductions
by methods other than those used in conventional treatment (sedimentation, activated sludge, trickling filter,
etc.). Advanced treatment employs a number of different unit operations, including ponds, post-aeration,
microstraining, filtration, carbon adsorption, membrane solids separation, and specific treatment processes
such as phosphorus and nitrogen removal.

b. Efficiency. Advanced wastewater treatment is capable of very high effectiveness and is used when
necessary to meet strict efluent standards. Organics and suspended solids removal of over 90 percent is
obtainable using various combinations of conventional and advanced wastewater treatment processes.
Phosphorus levels of lessthan 1 milligram per liter and total nitrogen levels of 5.0 milligrams per liter or less
can also be reached through advanced treatment (chap 13).

3-6. Evaluation of wastewater treatment processes.

Table 3-2 provides a summary evaluation of wastewater treatment processes. Tables 3-3 and 3-4 illustrate
the applicable processes and their possible performance. All of the above will be used for guidance in
selecting a process chain of treatment units and in conjunction with TM 5-814-8, which applies directly to
the selection of treatment processes.
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