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SEWAGE TREATMENT PLANT EVALUATION 
George AFB CA 

I.  INTRODUCTION 

The operational activity and resident population of George AFB CA have 

increased considerably during the past few years. This has resulted in 

increased loadings on the base's sewage treatment plant. Construction of 

372 new family housing units is in progress or approved, 191 additional units 

are oeing programned. As such, a FY 70 MCP project was initiated and approved 

for improvements of the sewage treatment plant to accept higher flows. 

Except for a new laboratory building and a grit chamber the improvements are 

mainly hydraulic. Appendix D contains the items in the FY 70 MCP project as 

of August 1969. 

As there were no funds available for a concept investigation to determine 

the adequacy of the FY 70 project as programmed and to determine possible 

additional items of work not covered by the project for future programming, 

the Regional Civil Engineer, Western Region (HQ USAF) requested that the USAF 

Environmental Health Laboratory (Kelly AFB) evaluate the existing sewage 

treatment plant against present and projected loads. 

This report contains the results of a field survey of the sewage treat- 

ment olant conducted between 13-19 August 1969. Projections of hydraulic and 

ornanic loadings for both 372 and 563 additional family quarters are provided. 

Comments are also contained as to the adequacy of the FY 1970 MCP project 

currently being designed and additional improvements required. 

■ 



II.     SUMMARY OF RESULTS 

1. Sewage and industrial waste treatment at George AFB CA does not 

currently conform to Executive Order 11228 and APR 161-22 in that only 

partial secondary treatment is being provided for the sewage and that a 

large quantity of industrial waste high in Biochemical Oxygen Demand (BOD) 

is being discharged with no treatment.   The construction of additional 

family quarters on base with the resultant increase in sewage flow will 

place an additional burden on the sewage treatment plant and further reduce 

its effectiveness. 

2. Adequate sewage and industrial waste treatment can be provided by: 

a. Completion of a FY 70 MCP project to correct hydraulic 

deficiencies for the main sewage treatment plant. 

b. Diversion of acceptable industrial waste after oil separation 

to the sanitary sewer. 

c. Construction of one additional waste stabilization pond 7.5 

acres in size and a more efficient discharge facility for the final pond or 

cell. 

d. Reuse of a large quantity of the water from the stabilization 

ponds for irrigation (or disposal by irrigation) throughout the year. 

e. Practicing land disposal of liquid digested sludge. 
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III. DISCUSSION 

A. General 

1. George AFB CA is an installation of the Tactical Air Command 

(TAC). The primary mission is that of fighter pilot training. The base is 

located in the higher Mojave Desert near Victorville CA somewhat remote from 

a metropolitan area that could support the base's military and dependent 

population in terms of off-base housing. This has led to the construction 

of some 1200 on-base family quarters. The construction of 172 additional 

housing units on base Is in progress and an additional 200 prototype houses 

have been approved by DOD. In addition to the 372 quarters under construction 

or approved, 172 quarters are in the initial programming stage. 

2. The average annual precipitation at George AFB is 4.1 inches. 

The coldest month is January with a mean temperature of 450F. The warmest 

month is August with a mean temperature of 80oF. Appendix A contains monthly 

climatology summaries of the base. 

3. The potable water consumption at the base is highly seasonal. 

During the colder months (October through February) the average demand is 

1.5 MGD. During the warmer months (March through September) the average 

demand is 5.0 MGD. Peak daily demands during these warm months have reached 

7-8 MGD. During the same warm months the sewage treated has averaged 1.1 

MGD. Almost 80% of the potable water consumed during the warm months is used 

for irrigation or other exterior uses and is not processed through the sewage 

treatment plant. 

B. Industrial Waste and Its Treatment 

1. A survey of the base revealed that only one segment of the 

3 

3 
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stonn drainage system is used for the discharge of industrial waste.    This 

segment drains the flight line and ramp area and daylights to an open ditch 

approximately 300 ft WSW of the sewage treatment plant.    Effluent from the 

base's sewage stabilization ponds is discharged to the same ditch approxi- 

mately 1/2 mile downstream. 

2. The result of chemical analysis of this industrial waste is 

contained in Appendix B under Station 10.    The average BOD of 6 daily 

composite samples was 230 mg/1.   The waste as expected was high in detergents 

having an average MBAS of 161 mg/1.    The bulk of the waste originates at 4 

aircraft washracks along the flight line.    Oils and grease concentration 

averaged 6.9 mg/1, however, this concentration is not truly representative 

of the oils and grease due to the method of sampling.    The samples were taken 

at mid-water depth behind a weir installed for flow measurement in the 

outfall culvert.    Large quantities of free floating surface oil along with 

masses of grease floe were noted flowing over the weir during frequent 

visual observations.    A large quantity of solids having the appearance of 

oil coated grit were also deposited behind the weir.    The samples as 

analyzed would be similar to the waste after free oil and grease separation 

and to some extent settleable solids removal. 

3. The average daily flow pattern of the waste measured during the 

survey is illustrated in Figure 1.    Peak flow observed was 145 gpm and the 

six day average flow was 78,000 GPD. 

4. Executive Order 11288 and AFR 161-22 requires secondary treatment 

of all waste.    The industrial waste at George AFB can be effectively treated 

in combination with domestic sewage.     Prior removal of the free 

mmumm 



oil and grease and grit solids should be provided.    A single conventional 

free oil separator with provisions for grit removal should suffice for 

prior treatment.    The unit should be installed near the existing outfall. 

Provisions for automatic diversion of storm runoff should be provided. 

The effluent from the unit should be discharged to the most convenient 

sanitary sewer of sufficient size. 

I Time of Day 

Figure 1    Industrial Waste Flow, Field 
Survey 13-19 Aug 69 
George AFB, Calif 

msmm^m «*. 



C.    Current and Projected Sewage Flows 

1. Appendix B contains sewage and industrial waste flows measured 

curing the six day survey period.    Appendix B also contains sewage flow 

data extracted from the sewage treatment plant's flow recorder charts for 

six warm months.    Close agreement was found between calculated flows based 

upon direct depth measurements in the plant's Parshall  flume during the 

survey and that of the plant's chart recorder. 

2. The average daily sewage flow measured during the six day 

survey oeriod was 0.97 MGD.    Industrial waste water discharged to the storm 

drainage averaged 0.078 MGD.    Figure 2 reflects these flows by time of day. 

There was good agreement between direct field measurements of flow and that 

of the plant's recorder at the same time.    The average daily flow over 

six warm months during 1968 from the plant's recorder is therefore used 

as a base to project future flows. 

3. The current average daily sewage flow is 1.12 MGD.    The 

projected average daily sewage flow with 372 additional family Quarters 

including 0.078 MGD of industrial waste is 1.36 MGD.    The projected 

average daily raw sewage flow with 563 additional  family quarters is 

1.45 MGD.    The projected flows provide an allowance of 425 GPD per family 

quarter in addition to the industrial waste.    Figure 3 reflects the 

current and projected flows by time of day. 

4. The hydraulic design of the plant shculd be based upon the 

expected peak day, peak flow.    Twice the average day peak flow should 

suffice; i.e., approximately 4.0 MGD (2800 GPM) for 563 additional 

quarters. 
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FIGURE 3 

CURRENT AND PROJECTED SEWAGE FLOW 
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D.    Sewaqg Treatment Plant Projected Biochemical Oxygen Demand (BOD) 
and Suspended Solids (SS) Loadings 

1. The two most commonly used parameters In the design of sewage 

treatment plants are BOO and SS in conjunction with the quantity of sewage. 

Appendix B contains chemical and physical analysis results performed during 

the survey. 

2. The average BOD concentration of the raw sewage was ?01 mg/1 

during the survey period and the average SS concentration was 151 mg/1. 

The BOD of the industrial waste was slightly higher (230 mg/1) than the 

sewage, however.  Its SS was only 27 mg/1.    As the industrial waste flow 

represented only 8 per cent of the total sewage flow It Is considered to 

have the same characteristics of the raw sewage provided prior treatment 

consisting of free oil  removal  is provided. 

3. Due to lack of laboratory fad 11 ties * no BOD or SS determinations 

are being accomplished by plant operators, hence, not available for 

compar'son with the survey data.    The BOD and SS concentrations found during 

the survey, therefore, are used to project these loadings on the sewage 

treatment olant with the additional quarters.    Table 1  lists the current 

and projected BOD, SS, and hydraulic loadings on the sewage treatment 

plant.    The projections assume the BOD and SS concentration' remain constant 

with increased flows.    Design and sizing of Individual  treatment processes 

for biological treatment are normally based on average dally flows. 



TABLE 1 
SEWAGE TREATMENT PLANT CURRENT AND PROJECTED BOD AND SS LOADINGS 

Current Projected 
Survey Plant Records 372 Addt'l     563Addtll 

(6 Day / Vvg) (6 month Avg) Qtrs Qtrs 

Hydraulic (MOD) 0.97 1. 12 1.36 1.45 

BOO 
mg/l 
lbs/day 

201 
1622 

201 
1B74 

201 
2270 

201 
2420 

Suspended Solids 
mg/1 
lbs/day 

156 
1262 

156 
1460 

156 
1795 

156 
1927 

10 10 



f-'    Current and Projected Unit Treatment Process Loadings awl 
EffidencfeT 

1. Excluding separate sludge digestion and stabilization ponds 

which are discussed elsewhere, the main sewage treatment plant at George 

AFB involves the following processes in the order listed: 

a. Commlnutors (cutting bar screens). 

b. Primary sedimentation. 

c. First stage high rate trickling filters with recirculation 

through the primary clarifiers. 

d. Second stage high rate trickling filter with recirculation 

through tht final clarifier. 

e. Final sedimentation. 

2. Biochemical  Oxygen Demand (BOD) Loadings and Removal Efficiencies; 

a.    BOD loadings and removal efficiencies of each of the above 

listed unit processes and the stabilization ponds found during the field 

survey are summarized in Table 2.    There is good agreement between the 

efficiencies found for the main plant in the field survey and those calculated 

using National Research Council   (NRC) equations based on a study of military 

installations.    (See Appendix C for calculations and comparisons.) 

Tables 3 and 4 contain the projected P™) loadings and remova1 efficiencies 

of the units for 372 and 563 additional family quarters respectively.   The 

projections assume the current FY 70 MCP project will correct hydraulic 

(pumping and piping) deficiencies except the lift pump to the second stage 

trickling filter.    Replacement of this pump will have little effect on the 

plant's efficiency in that both the filter and the final clarifier will be 

11 
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hydrdulically overloaded during peak daily flows impairing their effective- 

ness. 

b.    The overall BOD removal efficiency of the main sewage 

treatntent plant is expected to decrease from a current 81 per cent to about 

78 oer cent with the additional guarters.    In terms of total pounds of BOD 

in the plant effluent, this represents an increase from a current 306 

lbs/day to 497 and 561 lbs/day with each increment of family quarters.    This 

is a significant additional   loading on the stabilization ponds following 

the main treatment plant. 

3.    Suspended Solids (SS) Loadings and Removal Efficiencies. 

a.    The SS loadings and reftjoval efficiencies of each of the 

listed processes and stabilization ponds found during the field survey are 

summarized in Table 5.    Tables 6 and 7 contain the projected SS removal 

efficiencies of the units for 372 and 563 additional family quarters 

respectively.    The same assumptions are made as for BOD loadings. 

b.    The overall  SS removad efficiency of the main sewage treat- 

ment plant is exoected to decrease tQm a current 85 per cent to about 82 

per cent with the additional quarters.    In terms of total pounds of SS in 

the plant effluent this represents an increase from a current 194 lbs/day 

to 273 and 335 lbs/day with each increment of family quarters. 

I.    In addition to correcting hydraulic deficiencies for the main 

plant, the FY 70 MCP project provides for the installation of a grit chamber 

at the head of the plant orior to the comminutors.   Operating problems have 

beer, experienced by plant personnel due tc grit deposition in the digesters. 

Removal of the grit will also prolong pump life by reducing the grits 

12 
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abrasive action. The new grit chamber will alleviate the grit problem. 

S. The hydraulic capacity of each of the listed unit processes 

has been checked to insure they are within the projected hydraulic loadings 

as indicated in Tables 3, 4, 6 and 7. Appendix C contains a supplementary 

discussion of the listed unit processes of the main plant anri other items 

of equipment which are of more concern in the plants operations and 

maintenance. 

13 
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F.    Stabilization Ponds and Reuse of Treated Waste Water 

1. The existing stabilization ponds are well located on base in 

regards to prevailing winds and additional adjacent area is available 

for expansion.    Their total surface area is 9 acres and originally 

consisted of three separate ponds with Interconnections and Influent and 

effluent header systems such that they could be operated in series or 

parallel.    They are operated at a depth of about three feet.   About one 

half of two of the ponds has been diked off and water from these two 

areas is pumped to the golf course after chlorination for irrigation. 

Figure 4 is a diagram of the ponds as they currently exist and indicates 

the area where an additional pond is suggested. 

2. An estimated 0.26 MGD of treated sewage from the diked off 

sections is used for irrigation of the golf course during the grass growing 

season.    The remaining pond areas are operated in series, first through 

the larger remaining pond and then to the two smaller as indicated in 

Figure 4.    An estimated 1/4 in/day or 60,000 gal/day of water evaporates 

from the ponds.    As the average annual precipitation at George AFB is only 

4.1 in/year and so long as pond embankments ar* maintained in good repair, 

precipitation contribution to the ponds contents Is insignificant.    During 

the periods the influent to the ponds Is diverted to the section for 

irrigation (about 2 days each week) there is no effluent discharged off 

base from the ponds. 

3. Based on the survey data the BOD concentration in the influent 

to the ponds was 38 mg/1 and increased to 68 mg/1 In the effluent. 

Suspended solids also increased from 22 mg/1 to 69 mg/1.   These Increases 
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are due to carry-over of algae suspended in the effluent from the ponds. 

The importance of these increased concentrations Is somewhat reduced as 

the total volume of water in the effluent is reduced by the amount used 

for irrigation and that lost in evaporation.    Considering the reduced 

volume of water in the final effluent the total pounds of BOD Increased 

from 306 lbs/day in the influent to only 368 lbs/day In the effluent. 

Regardless of this overall increase in BOD, a prime function of the ponds 

is the reduction of fecal coliform and some pathogenic organisms due to an 

unfavorable environment in the ponds.    Considerable reduction in the algae 

carry-over can be effected by a properly designed effluent structure such 

that the effluent can be taken at depths selected to contain the least 

algae and to reduce the velocity of approach.    The existing 2 foot long 

overflow weir is not sufficient. 

4. During the survey period the ponds were receiving an average 

of 306 lbs/day (34 Ibs/acre-day) of BOD.    With the higher BOD loadings on 

the main treatment plant and lowered removal efficiency of the main plant 

with the additional quarters the ponds will receive approximately 500 

lbs/day (55 Ibs/acre-day) and 560 lbs/day (62 Ibs/acre-day) with 372 and 

562 additional family quarters respectively.    Detention times will decrease 

from the current 9 days to 6.5 and 6 days. 

5. Design procedures tor stabilization ponds are at best not 

prscise.    Involved at one and the sime time are sedimentation, oxidation, 

and digestion, gas exchange and photosynthesis, mechanical aeration and 

evaporation and seepage.    Chapter 3, AFM 88-11 states that oxidation ponds 

used for secondary treatment will be sized for a detention time of not less 
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than 30 days and for an organic loading that does not axcetd SO lbs/day 

of BOD per acre. A more  realistic design criteria is that promulgated by 

the Texas State Department of Health where climatic conditions are some- 

what similar to those at George AFB. The Texas criteria states: 

"The basic design for the organic loading of wastes entering 

stabilization ponds shall not exceed 35 pounds of BOD per 

acre per day based on the total surface area of ponds or 

cells. Where stabilization ponds are proposed to be operated 

in series, the loading on the initial pond or cell shall not 

exceed 75 oounds per acre per day." 

As the waste entering the stabilization ponds will have received partial 

secondary treatment and due to the abundant sunshine and relatively warm 

temoeratures that exist at George AFB a detention time of 30 days is un- 

realistic. 

6. Using the Texas criteria, one additional pond of 7.5 acres 

would suffice for the projected loadings on the ponds without further 

modifications to the main treatment plant other than those included on the 

current FY 70 MCP project. Figure 4 shows the suggested location of the 

additional pond which will allow maxiirjm use of existing piping and possibly 

a minimum of earth work. 

7. The use of the treated waste water from the ponds for irrigation 

of the base golf course is an excellent example of reclaiming waste water. 

In effect this not only results in removal of the waste but an economical 

savings can be shown at George AFB by the reduction in potable water require- 

ments currently used for irrigation. Potable water is currently pumped 
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from wells in the Mojave River Valley several miles distance from the 

base and requires a several hundred foot lift resulting in exceedingly high 

pumping cost. Additional use of the water for irrioation should be investi- 

gated by base personnel. Appendix E contains an excerpt from the California 

Adminiterative Code for the safe direct use of reclaimed waste water for 

irrigation and recreational impoundments. The standards contained in the 

code should serve as guidelines in the reuse of waste water at George AFB. 

r.. The existing ponds rcguire maintenance, particularly OP the 

south er.Js, to d'rect storm water around the ponds and otherwise protect 

the r^ad embankments. 

Existing 
Drainage Channel 

Existing 
Effluent Line 

23 Figure 4 
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G. Sludcie Digestion and Disposal 

1. Sludge Digestion: 

a. Sludge digestion takes place in two separate digestion units: 

(1) the bottom compartment of the clarigester, and (2) a separate digester. 

The clarigester design is somewhat based on the Trnhoff tank principal. Both 

digesters are heated to approximately 90oF and mechanical mixing is provided. 

Sludge from the final clarifier flows by gravity to the raw sewage lift 

station and then to the primary clarifiers. Sludge from the large (55') 

primary clarifier is currently pumped for 30 minutes each 2  hours to the 

digestion compartment of the clarigester. The pumps capacity Is approximately 

35 GPM. Sludge settled in the clarifier compartnent of the clarigester is 

deposited directly (like an Imhoff tank) to its digester. Partially digested 

sludge from the clarigester is pumped for 30 minutes each day to the separate 

digester where further digestion takes place. 

o. The current and projected loadings on the digesters and 

expected detention times for digestion and storage of the sludge is summarized 

in Table 8. Calculations are contained in Appendix C. The projections fo.- 

the additional quarters indicate that the detention time for sludge digestion 

and volatile solids loading will be within design requirements to provide a 

well digested sludge. Final storage capacity and storage time for digested 

sludge, however, will be somewhat limited. This lack of storage capacity 

should orove to be of little problem with frequent withdrawal of digested 

sludge for final disposal. 

c. The field survey data indicate that an excessive amount of 

sludge was being pumped from the large primary clarifier to the digester 
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Table 8 

CURRENT AND PROJECTED DIGESTER 
LOADINGS AND SLUDGE DETENTION 

Volatile 
Sol 

Raw Sludge 
ids 

Sludge 
Volume 

Sludge(3) 

Detention 
lbs/day/ 
1000 ft3 

lbs/day 
Total 

digester 
spacf 

Raw 
tt3/day 

Digested 
ft3/day 

Digestion Storage 
Days    Days 

Current 

Survey Data'^ 513 28.0 500 163 55 2R 

Imnrovedv^' 513 28.0 315 135 84 34 
Concentration 

Projected^ 

372 Qtrs 684 37.2 421 181 61 25 

563 Qtrs 718 39.0 442 189 58 24 

NOTES: (1) Based upon actual field survey data of 2% total solids in raw 
sludge pumped to clarigestcr P 6S%  volatile solids and 5^ total 
solids in digested sludge. 

(2) Based upon 4% total solids in raw sludge (? 65% volatile and 6t 
total solids in digested sludge. 

(3) Digestion period based upon volume of the digestion compartment 
of the clarigester and upper compartment of separate digester 
while storage period based upon volume of lower compartment of 
separate digester. 
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compartment of the clarigester. The concentration of this sludge was only 

2 per cent. The settleable solids concentration of the raw sewage 

(including secondary sludge) averaged 5.3 ml/1 and the trickling filter 

recirculation flow through the large clarifler averaged 0.7 mg/1. Equating 

these values to the total flow through the large clarifier, the sludge 

pumped to the clarigester should be about 3,900 gal/day whereas 12,600 

gal/day was actually being pomped. The smaller volume also compares with 

a 4 per cent solids concentration in the sludge and the per cent suspended 

solids removal found in the large clarifier. A reduced sludge pumping rate 

(both in pumping time and/or frequency) should increase the concentration 

of sludge solids to approximately 4 per cent and allow an increased detention 

time for digestion in the clarigester. As such a 4 per cent sludge concentra- 

tion is used in Figure 8 in estimating the projected loadings and detention 

times. The plant personnel should frequently monitor both the suspended and 

settleable solids concentrations of the influent to the large clarifier for 

estimating the volume of sludge that will require pumping to the clarigester 

and adjust puiiiping rotes accordingly. 

d. No direct measurement could be o! cained of t^*» solids concen- 

tration of the sludge being deposited directly from the clarifier of the 

clarigester to its digester. Sludge withdrawn from the clarigester, however, 

had a solids concentration of approximately 4 per cent. Considering the 

more dilute sluvi-je from the larger clarifier, mixing of the sludges in the 

digestion compartment, and some concentration during digestion, it is 

reasonable to assume the concentration of the sludge being deposited directly 

in the clarigester was at least 4 per cent. 
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2.   Digested Sludge Removal and Disposal: 

a. The existing sludge drying beds consist of eight diked 

sections with a total surface area of 8,680 ft^.    Currently, on a weekly 

average, one bed is flooded per week to a depth of 3 Inches.    This would 

Indicate on *n average a digested liquid sludge removal  rate from the 

digester of 40 ft-Vday.    Calculations from the field survey data Indicate 

that 3 to 4 times that amount (see Figure 8) should be currently withdrawn 

from the digester.    Plant personnel do not currently perform volatile solids 

of the raw and digested sludges to determine when the sludge is well stabi- 

lized.    There is a strong possibility that a significant portion of the 

sludge solids is being returned to the main plant's effluent.    Periodically 

during the survey the plant's final effluent had exceedingly high concentra- 

tions of settleable solids and the blackish appearance of digested sludge. 

b. The existing sludge drying beds are so constructed that 

manual  removal of the dried sludge Is required.    From Figure 8 the volume 

of digested sludge projected tor the additional quarters will  require flooding 

of all of the existing beds to a depth of 9 inches on a 20 day cycle.    The 

limited storage volume for digested sludge in the digester requires that the 

entire storage volume of the digester also be removed at least every 24 days. 

Indications are that the ex-ting beds might suffice during the warmer months; 

however, twice their area would be required during the cold months.    To 

mamually remove and handle the required volume of dried sludge is Impractical 

and an unnecessary waste of manpower.    Existing conditions at George AFB 

appear ideal  for direct land disposal of the liquid digested sludge, i.e., 

suitable land area and an almost ideal climate. 
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c. Appendix E contains a technical paper relating to the 

land disposal of digested sludge which contains guidelines and further 

references for this method. A combined method of disposal using the 

existing drying beds to the extent practical and land disposal of remain- 

ing liquid digested sludge for its moisture content and as a soil 

conditioner and fertilizer should prove most beneficial for the base. 

28 
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IV. CONCLUSIONS 

1. The main sewage treatment plant at George AFB Is currently rtmovinq 

81 per cent of the raw sewage's BOD and 85 per cent of the suspended sotids. 

These efficiencies are expected to drop to 78 per cent BCD removal and 8? 

per cent suspended solids removal with the additional quarters. Eighty 

five per cent BOD and suspended solids removal is considered the minimum BOD 

and suspended solids removal acceptable in providing secondary treatment as 

required by Executive Order 11288 and APR 161-22. 

2. The efficiency of BOD and suspended solids removal including both 

the main treatment pldnt and stabilization ponds is 77 per cent and 71 oer 

cent respectively. This decrease in efficiency from that of the main treat- 

ment plant alone is due to the carry-over of algae suspended in the 

effluent from the stabilization ponds. 

3. The current FY 70 MCP project will correct existing and projected 

hydraulic deficiencies. Relocation of orfices on the distributors of each 

trickling filter by plant personnel can increase their hydraulic capacity. 

4. No treatment is provided for a large quantity of industrial waste. 

This waste can be adequately treated in combination with domestic sewage. 

Prior oil and grit separation should be provided before discharge to the 

most convenient sanitary sewer for treatment at the sewage treatment plant. 

5. Adequate sewage and industrial waste treatment in conformance 

with Executive Order 11288 and APR 161-22 to the extent of 85 per cent BOD 

and suspended solids removal can be provided by: 

a. The construction of one additional stabilization pond of 7.5 

acres. This pond should be the first to receive partially treated waste 

29 
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from the main plant.    Improvement of the effluent structure of the final 

pond in series is required to reduce carry-over of algae in the final 

effluent. 

b.    The increased use of the treated waste water.    This not only 

reduces the BOD and suspended solids discharged off base from the 

stabilization ponds but also decreases the quantity of potable water 

production that must be pumped a long distance at an exceedingly increase 

in elevation. 

6.    The current facilities for the digestion of sludge will suffice 

for the projected increases.    Additional sludge drying beds will be 

required or land disposal of liquid digested sludge will be required. 

The soil and climate are almost ideal at George AFB for the land disposal 

of liquid digested sludge. 
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V.      RECOMMENDATIONS 

1. Continue with current FY 70 MCP project for hydraulic Improvement 

of the main treatment plant and construction of a grit chamber and 

laboratory facility.   Reference SPLED-MP Itr, Sewage Treatment and Disposal, 

FY 70 MCP. George AFB. CA. 17 Sep 1969 (See Appendix D). 

2. Construct one additional waste stabilization pond of 7.5 acres. 

This pond or cell should be the first to receive wastes from the   main treat- 

ment plant.    Figure 4 contains a suggested location for this pond.    The 

overflow structure from this pond should be constructed similar to that 

Indicated In paragraph 3 below. 

3. Construct a new overflow structure for the final pond used in 

series.    The overflow structure should consist of a manhole or box equipped 

with multlple-valved pond draw off lines or an adjustable overflow device 

so that the liquid level of the pond can be adjusted to permit operation 

at depths of 2 to 5 feet.   The lowest of the draw off lines to such 

structure should be 12 inches off the bottom to control eroding velocities 

and avoid pickup of bottom deposits.    The overflow from the pond should be 

taken near, but below, the water surface to release the best effluent and 

insure retention of floating solids. 

4. Continue the use of water from the stabilization ponds for 

irrigation of the golf course and extend this operation to other areas. 

(See Appendix E for standards.)    Continued irrigation during the winter 

months in convenient areas as a method of waste disposal is suggested to reduce 

the liquid volume and total pounds of BOD and suspended solids discharged off 

base.    Use of the water on the golf course "greens" during winter months, 
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however, Is not recommended as some matting of suspended solids in the 

water may occur due to reduced decomposition In the soil of these solids 

from low temperatures. 

5. Use existing sludge drying beds to the extent practical and 

practice land disposal of remaining liquid digested sludges. (See 

Aooendlx E for land disposal.) 
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Appendix A 

MONTHLY CLIMATOLOGY SUMMARIES 

George AFB, California 

NOTE:    The values contained in this summary have been obtained from 
20 years of recorded data between the years or 1942-1965.    It should 
be noted that these values are representative of average conditions 
and can fluctuate from the norm at any time. 
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JANUARY 

1. TEMPERATURE:    The average dally maximum temperature for January 
is 56.80F with an average minimum of 33.20F.    The temperature extremes 
are a record high of 80°F and a low of 90F. 

2. PRECIPITATION:    The amount of measurable precipitation reaches its 
maximum total  in January with an average of 0.86 inches.   January also 
receives the greatest amount of snow with an average of 1.7 inches; the 
snow falling once every two years.    The greatest amount snow was 9.0 
inches in a 24 hour period.    The greatest amount of measurable precipi- 
tation was 2.74 inches. 

3. SURFACE WINDS:    The prevailing wind direction is southeasterly 
through southerly and accounts for 31.5% of the wind.    The maximum wind 
gust was out of the south at 54 knots. 

4-    FLYING WEATHER:    January will be slightly less cloudly than December, 
The sky condition will be clear to scattered 65.0% of the time.    Condi- 
tions greater than 1000 foot ceilings and 3 miles visibility exists 98.7% 
of the time. 

5. SEVERE WEATHER:    Thunderstorms are rare   during the month of January 
but high winds and associated turbulence as well as isolated instances 
of heavy rain (1.73 inches in 1963) can be expected with the numeroui 
frontal passes during the month. 

6. SUMMARY: 

TEMPERATURE: 

Absolute Maximum- 80.00F       Average Maximum- 
Absolute Minimum- 9.0° Average Minimum- 

MEAN 45.20F 

•56.8° F 
-3?,20F 

PRECIPITATION; 

Average 
Greatest 

0.86 inches 
2.74 inches 

FLYING WEATHER:    (Greater than or equal to) 

10,000/10 
3,000/3 
1,000/3 
1,000/1 

86.1% 
96.1% 
98.7% 
99.3% 
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FEBRUARY 

1. TEMPERATURE: The average daily maximuni temperature tor February is 
59.80F with an average minimum of 35.70F. The temperature extremes are 
a record high of 790F and a low of 130F. 

2. PRECIPITATION: During February there is an average of 0.59 inches of 
rain occurring on an average of 4 days.    Snowfall averages only a trace. 

3. SURFACE MINDS:    The prevailing wind direction is from the South with 
a secondary maximum from the West (these account for 47% of all winds). 
Maximum winds (in excess of 30 knots) occur from the SW-W during the month 

4. FLYING WEATHER:    The condition of clear to scattered clouds exist 
59.4^rof the time.    Conditions greater than 1,000 foot ceilings and 
3 miles visibility exists 99.1% of the time. 

5- SEVERE WEATHER: There have been no thunderstorm occurrences recorded 
during February, but high winds and associated turbulence can be expected 
with numerous frontal passages during the month. 

6.    SUMMARY: 

TEMPERATURE: 

Absolute Maximum 
Mean Daily Maximum 
Mean 
Mean Daily Minimum 
Absolute Minimum 

790F 
59.8 
47.9 
35.7 
18 

CIPITATI0N: 

Average/Month 
Greatest/Month 
Average No of days 

with measurable precip 

0.59 Inches 
1.91 

4 

ING WEATHER: 

10,000/10 
3,000/3 
1,000/3 
1,000/1 

84.6% 
96.3 
99.1 
99.7 
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MARCH 

1.    TEMPERATURE:    The average daily maximum for March is 64.00F with an 
average minimum of 38.70F.    The temperature extremes are a record high of 
85^ and a low of 240F. 

2-    PRECIPITATION:    During March there is an average of 0.50 inches of 
rain occurring on an average of 3 days.    Snow is infrequent, occuring an 
average of once every three years. 

3- SURFACE MINDS:    The prevailing wind direction is from the South with 
a secondary maximum from the West (these account for 56% of all the winds). 
One of the strongest gusts recorded was 62 knots from the SSE in 1954. 
Maximum winds (in excess of 30 knots) occur from the S-W during the month. 

4- FLYING WEATHER:    The condition of ceilings greater than 10,000 feet, and 
visibility greater than  10 miles exists 84.9% of the time.    Conditions 
greater than 1,000 foot ceilings and 3 miles visibility exists 99.1% of 
the time. 

5. SEVERE WEATHER:    The most severe weather to be encountered will be 
high winds"(average peak gusts of 42 knots) associated with frontal 
passages during the month. 

6. SUMMARY: 

TEMPERATURE: 

Absolute Maximum 
Mean Daily Maximum 
Mean 
Mean Daily Minimum 
Absolute Minimum 

850F 
64.0 
51.6 
38.7 
24.0 

PRECIPITATION: 

Average/Month 
Greatest/Month 
Average No.  of days 

with measurable precip 

0.50 inches 
1.46 

3 days 

FLYING WEATHER:     (Greater than or equal to) 

10,000/10 
3,000/3 
1,000/3 
1,000/1 

84.9% 
97.1 
99.1 
99.5 
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APRIL 

1. TEMPERATURE:    Average daily maxirwn during April  is a 720F while 
the average minimum is a 44°F.    Records show that temperature extremes 
are a record high of 940F and a low of 310F.    During the month one day 
with freezing temperatures may be expected. 

2. PRECIPITATION:    During the month of April an average of 0.26 inches 
of precipitation can be expected with 2 days of measurable precipitation. 
Snow is a rare occurance with an average snowfall of 0.1 inches lasting 
only a few hours. 

3-    SURFACE WINDS:    The prevailing wind directions during April  is S 
through W.    Southerly winds (SSE-SSW) occur 33.3% of the time, while a 
westerly wind (SW-WNW) occurs 37.1%.    During April an effective crosswind 
of 20 knots or greater may be expected 3.3% of the time.    84.9X of the 
April winds are less than 21 knots. 

*•    FLYING HEATHER;    The predominate sky coverage is a clear to scattered 
condition with'"clear skies prevailing 45% of the time.    A broken to over- 
cast condition can be 28.5°^ of the time.    Conditions greater than 1000/3 
(VFR) occurs 99.6"^ of the time, while 90.4% of all ceilings are in 
excess of 10,000 ft. 

5. SEVERE WEATHER:    Although severe weather does occur at George these 
occurences are Infrequent.    Thunderstorms have been recorded during the 
month but these occurences are extremely rare.    The most common severe 
weather occurance is high winds and usually occurs with a frontal passage. 

6. SUMMARY; 

TEMPERATURE: 
Absolute Maximum 940F 
Mean Daily Maximum 72 
Mean Daily Minimum 44 
Absolute Minimum 31 

PRECIPITATION: 

Average Monthly Precip 0.26 inches 
Average No. of days w/measurable 

precip 2 days 

FLYING WEATHER 

>5000/5 93.8% 
000/3 99.6'/ 
000/1 0.2 

< 200A 0.1 

>1000/3 99.6% 
^1000/1 0.2 
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MAY 

1. TEMPERATURE:    The average dally maximum during Maj     > a 790F while 
the average minimum Is a 50 F.    Records show that temperature extremes 
are a record high of 1000F and a low of 360F.    There are no days during 
the month when temperatures will drop below freezing. 

2. PRECIPITATION: During the month of May an average of 0.08 Inches of 
precipitation can be expected with 0.5 days of measurable precipitation. 
Snow is a very rare occurance with only trace being recorded. 

3. SURFACE WINDS:    The prevailing wind direction during May is S through 
W.    Southerly winds (SSE-SSW) occurs 35.0% of the time, while a Westerly 
wind (SW-WNW)occur5 37.7%.    During May an effective crosswind of 20 knots 
or greater may be expected 2.5% of the time.    89.5% of the May winds are 
less than 21  knots. 

4. FLYING WEATHER:    The predominant sky coverage is a clear to scattered 
condTtTon with clear skies prevailing 55% of the time.    A broken to over- 
cast condition can be expected 18.5% of the time.    Conditions greater 
than 1000/3 (VFR) occurs 99.9% of the time while 96.2% of all  ceilings 
are in excess of 10,000 ft. 

5. SEVERE WEATHER:    Severe weather does occur during May but these 
occurences are Infrequent.    Though thunderstorms have been recorded 
during the month these occurences are rare.    The most common severe 
weather occurance is high winds and ususally occurs with a frontal 
passage. 

6. SUMMARY: 

TEMPERATURE: 
Absolute Maximum 100oF 
Mean DAily Maximum 79 
Mean Daily Minimum 50 
Absolute Minimum 31 

Precipitation: 
Average Monthly Precip 0.08 Inches 
Average No. of days with 

Measurable Precip 0.5 days 

FLYING WEATHER 
^5000/5 97.6% 
iü000/3 99.9 
<1000/1 0.0 
< 200/' 0.0 
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JUNE 

1. TEMPERATURE:    The average daily maximum during June is 880FV with 
the average minimum of 570F.    Records show that temperature extremes 
are a record high of 1110 and a low of 410F.    There are no days during 
June when temperatures will drop below freezing. 

2. PRECIPITATION:  During the month of June an average of 0.01 inches 
of precipitation can be expected with 0.5 days of measurable precip. 

3. SURFACE WINDS:    The prevailing wind direction for June is SE through 
W.  Southerly wincfs  (SE-SSW) occurs 30.lt.    During June an effective cross- 
wind of 20 knots or greater may be expected 1.2% of the time.    90.7^ of 
the June winds are less than 21 knots. 

*•    FLYING WEATHER:    The predominant sky coverage is a clear to scattered 
condition with clear skies prevailing 73.6% of the time.    A broken to 
overcast condition can be expected 9.2% of the time.    Conditions greater 
than 1000/3 (VFR) occur 99.9% of the time while 98.7% of all ceilings 
are in excess of 10,000 ft. 

5. SEVERE WEATHER:    Severe weather is a rare occurance during June.    The 
only occurances have been thunderstorms and winds with these being rare. 

6. SUMMARY: 

TEMPERATURE 
Absolute Maximum 1110F 
Mean Daily Maximum 880F 
Mean Daily Minimum 570F 
Absolute Minimum 410F 

PRECIPITATION 
Average Monthly Precip 0.1 inches 
Average No. of days with 

Measurable precip 0.5 days 

FLYING WEATHER 

1300/3 99.9% 
>1000/3 99.9% 
<1000/1 0.0% 
< 200/', 0.0% 
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JULY  i967 

1. TEMPERATURE: Tho aver^ne daily maximum during July Is 96.4^ with 
the average mlnlmui." of öB.e'F, Records show that temperature extremes 
are a record high of 108° and a low of 500F. 

2. PRECIPITATION:    During the month of July an average of 0.10 inches 
of precipitation can be expected with 2.4 days of measurable precipi- 
tation.    The greatest amount of precipitation which has occured during 
July is 0.72 inches. 

3. SURFACE WINDS:    The prevailing wind direction for July is SE through 
SW.    Southerly winds  (SE-SSW) occur 55.9% of the time, while a Westerly 
wind (SW-W) occurs  19.7^.    94.U of the July winds are less than 16 knots 

4- FLYIW6 WEATHER;    The predominant sky coverage is a clear to scattered 
condition prevailing 71.8- of the tine.    Conditions greater than 1000/3 
(VFR) occurs 99.9'v of the time while conditions greater than  10000/10 
occur 95.6% of the tin«. 

5- SEVERE WEATHER:    July has an average of two days with thunderstoms. 

6.    SUMMARY: 

TEMPERATURE: 
Absolute Maximum 108oF 
Me-n Ddil;/ Maximum 96.4 
Mean Daily Minimum 65.6 
Absolute Minimum 50 

PRECIPITATION: 
Average Monthly Precip 0.1  inches 
Average No.   of days with 

Measurable Precip 2.4 days 

FLYING WEATHER 

j 10000/10 95.6% 
_:3000/3 99.8% 
> 1000/3 99.9;* 
J000/1 100.0% 
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AUGUST 

1-    TEMPERATURE:    The average daily maximum temperature for August is 
94.60F, with an average minimum of 64.40F.    The temperature extremes 
are a record high of 106°F and a low of 49 F. 

2. PRECIPITATION:    August has a mean of 0.17 inches of precipitation 
which is due primarily to thundershowers.    The greatest amount that 
has occured in August is 1.27 inches. 

3. SURFACE WINDS:    The prevailing wind direction is SE  through SW. 
South'erTy* wiVd's "(SSE-S-SSW) occurs 41.4% of lhe time and Westerly 
winds 13.0'.    Calm winds are observed 71 hours during the month and 
winds in excess of 16 knots are observed 44 hours.    The windiest 
time of the day is 1600L  to 1800L.    The maximum wind has been a SE 
wind at 35 knots. 

4-    FLYING WEATHEK;    August will be slightly more cloudly than July. 
The prtdonlnant condition of clear to scattered clouds exists 88.6 
of the time.    Conditions greater than 1000 feet ceilings and    3 miles 
visibility exists 99.9   of the time, greater than 10000/10 exists 
96.2;. of the time. 

5. SEVERE WEATHER:    August has an average of one day of thunderstorms 

6. SUMMARY: 

TEMPERATURE: 
Absolute Maximum 1060F 
Average Maximum 94.6° 
Mean 79.9- 
Average Minimum 64.6° 
Absolute Minimum 49° 

PRECIPITATION: 

Average 0.17 inches 
Greatest 1.27 inches 

FLYING WEATHER: 

:10000/10 96.2% 
> 3000/3 99.9 
> 1000/3 99.9 
> 1000/1 100.Ü 
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SEPTEMBER 

1.    TEMPERATURE:    The average daily maximum temperature tor September is 
90.1^, with an average minimum of 59.20F.    The temperature extremes 
are a record high of 107° and a low of 380F. 

2- PRECIPITATION:    September has a mean of 0.19 inches of precipitation 
which is due primarily to thundershowers.    The greatest amount that has 
occured in August is 2.46 inches. 

3- SURFACE WINDS:    The prevailing wind direction is SE through SW. 
Southerly winds^SSE-S-SSW) occurs 34.9 of the time and Southwestern 
winds 27.5%.   Calm winds are observed 67 hours during the month and 
winds in excess of 16 knots are observed 33 hours.    The maximum wind 
has been a S wind at 38 knots. 

4. FLYING WEATHER: September will be slightly more cloudy than August. 
The predominate condition of clear to scattered clouds exists 69.3% 
of the time.    Conditions greater than 1000 feet ceilings and 3 miles 
visibility exists 99.8% of the time, greater than 10000/10 exists 92.5? 
of the time. 

5. SEVERE WEATHER:    September has an average of two days of thunderstorms, 

6. SUMMARY: 

TEMPERATURE: 

Absolute Maximum 107oF 
Average Maximum 90.1 
Mean ' 74.8 
Average Minimum 59.2 
Absolute Minimum 38 

PRECIPITATION: 
Average 0.19 Inches 
Greatest 2.46 Inches 

FLYING WEATHER: 
10000/10 95.2% 
3000/3 99.5 
1000/3 99.8 
1000/1 99.9 
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OCTOBER 

I.    TEMPERATURE:   The average dally maxtmum temperature for October Is 
78.6UF, with an average minimum of 50.4OF.   The temperature extremes 
are a record high of 950F and a low of 310F. 

?.    PRECIPITATION:   October has a mean of 0.19 inches of precipitation 
which is due primarily to weather associated with frontal passage.    The 
greatest amount that has occurred In October is 1.14 Inches. 

3. SURFACE WINDS:    The prevailing wind direction is SE  through S which 
occurs 36.2% of the time.    Calm winds are observed 72 hours during the 
month and winds in excess of 16 knots are observed 36 hours.    The maximum 
wind has been a NW wind at 44 knots. 

4. FLYING WEATHER:    October will be slightly more cloudy than September. 
The predominate condition of clear to scattered clouds exists 62.6X of 
the time.    Conditions greater than 1000 feet ceilings and 3 miles visi- 
bility exists 99.8% of the time, greater than 10000/10 exists 90.6.  of 
the time. 

5. SEVERE WEATHER:       Octooor ^as an average of one day of thunderstorms. 

6. SUMMARY: 

TEMPERATURE: 

Absolute Maximum 950F 
Average Maximum 78.6 
Mean " 64.7 
Average Minimum 50.4 
Absolute Minimum 31 

PRECIPITATION 

Average 0.19 inches 
Greatest 1.14 inches 

FLYING WEATHER: 

10000/10 90.61! 
3000/3 99.5 
1000/3 99.8 
1000/1 99.9 
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NOVEMBER 

1. TEMPERATURE:    The average daily maximum temperature for November is 
64.70F, with an average mimmum of 39.10F.    The temperature extremes are 
a record high of 850F and a low of lOOF, 

2. PRECIPITATION:   November has a mean of 0.44 inches of precipiation 
which is due primarily to the weather associated with frontal passages. 
Snow is rare for this month; although 8.8 inches fell in 1964.    Relatively 
high temperatures prevent a large snow cover on the ground. 

3. SURFACE WINDS;    The prevailing wind direction is SE accounting for 
13u of all winds.    Winds between south and east occur 39% of the time. 
Calm winds are observed 70 hours during the month and winds in excess of 
16 knots are observed 42 hours.    The maximum wind has been a SW wind 
at 51 knots. 

4- FLYING WEATHER: November will be cloudier than October. The pre- 
domihate condition of clear to scattereo clouds exist 76.5,. of the time. 
Conditions greater than 1000 foot ceilings and 3 miles visibility exist 
99.2%  of the time. 

5. SEVERE WEATHER: Severe weather (thunderstonns, high winds, etc.) 
present some hazards during the month of November. Frontal passages 
become more frequent and will be accompanied in many cases by rain 
showers (and in some cases thunderstorms), wide spread cloudiness and 
high gusty surface winds. 

6. SUMMARY: 

TEMPERATURE: 
Absolute Maximum 850F 
Average Maximum 64.7 
Mean ' 52.1 
Average Minimum 39.1 
Absolute Minimum 10 

Precipitation 
Average 0.44 inches 
Greatest 1.80 inches 

FLYING WEATHER: 
10,000/10 88.6^ 
3,000/3 98.2 
1,000/3 99.3 
1,000/1 99.5 
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DECEMBER 

'•    TEMPERATURE:      The average dally niaxlrnuni temperature for December 
Is 58.60F, with an average minimum of 34.40F.    The temperature extremes 
are a record high of 860F and a low of 170F. 

2-    PRECIPITATION:    December has a mean of 0.62 Inches of precipitation 
which Is due primarily to the weather associated with frontal passages 
and a closed low pressure system aloft off the coast of San Diego.    The 
greatest amount that has occured in December Is 3.86 Inches of rain and 
1.1  Inches of snow. 

3. SURFACE WINDS:    The prevailing wind direction Is southeasterly with 
a secondary maximum out of the south.    Southeasterly, south-south 
easterly and southerly winds occur 33.0% of the time.   Westerly winds 
occur 9.3/ of the tin«.    The maximum wind gust for December was out of 
the north at 56 knots. 

4. FLYING WEATHER:    December will be slightly more cloudy than November. 
The sky condition will be clear to scattered 71.8% of the time.    Condi- 
tions greater than 1000 foot ceilings and 3 mile visibility exist 99.0 
of the time. 

5-    SEVERE WEATHER;    Severe weather (thunderstorms, high winds, etc.) 
present some~hazards during the month as frontal passages become more 
frequent.    Fronts will be accompanied In many cases by rain showers 
(and in some cases thunderstorms) widespread cloudiness and high gusty 
surface winds. 

6.    SUMMARY: 

TEMPERATURE: 
Absolute Maxi.num 
Absolute Minimum 
Average Maximum 
Average Minimum 
Mean 

86.0oF 
17.0oF 
58.6°F 
34.40F 
46.70F 

PRECIPITATION: 
Average 
Greatest 

0.62 Inches 
3.86 Inches 

FLYING WEATHER:    (Greater than 
10,000/10 
3,000/3 
1,000/3 
1,000/1 

or equal to) 
88.1% 
97.3 
99.0 
99.4 
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Appendix B 

FIELD SURVEY DATA 

(FLOW AND WASTE ANALYSIS) 

\ 
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Figure 5:    SEWAGE TREATMENT PLANT SAMPLING 

STATIONS 
FIELD SURVEY 13-19 AUG 69 
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. 1 
Sm « r-» —* \\    <% 

ti*i m     **     «> 

I 1       i »i—**i.'.U-i\ ;   .-.Vw'i'uju j   Maxiir.aii; j    Avor.'..;o 1 
;   Conjvi.\;uen-c .    X uCO^VCCi, 1 Cu.-oo^iwU .'.Vci't^C {   Recorded Car.poaitfc 1  n:\.Tc:;^ 
j Value 1      VülUc Lbs/tty j     Vaiuo ValuC i --A-.- 

i   •J*, 7.U !      7.3 !        7-5 7.1* 
I 

; Color - - - - - 

I  Turcic^ty *" - — - " | 

.  ?:.:.:.:■:::::::$ (••.cA) 
1 

1   (asA) \ I   (BIGA) U-A) |                             1 

j   EOj |      211* i    1731 •       101 6b I     057       , 
I   CZ'2t 967 1*38 - I      161 131 m 
l     ttr — - ■ •                1 1       200 170 
1      M -• -T     o 
1      . OuouL    O» 800 579 b68l |               a m i 
j         h^W w w •      h> • 8.0» 5.3« , i      0»3* 0,2» 1 
1            .IwO.^J,        d« 305 178 lUiO !        110 73 791 

1     ..«^ 9.2 5.2 ll2      ! I — 

i   .-wy 21.0 18.8 152    ; i          ■ . 
; x...^ 25.0 21.1 170 i          m • 
1      j.         '   ' -3 .019 .008 o.i    : i          - * 
!     Cl^O   uC 19.0 11.6 91              8.0 l*.o I. .. 

C.'.Lii.Sji 

i i 

(««A) 
0.02 

UeA) 
0.01      j 

1 

0.1      i 

(mßA) («aA) 
1 

1 

1 cixi^nc'i 
! 
i 

I   CKLOMIUM 0.08 0.05 o.u • m • 

COPPIS 0.0? 0,06       1 0.5     1 ■ m i 
| laoN 0.31 0.30       | 2.1*      ! m i 

LEO 0.05 0.05       ! 0.1;       I • . m 

I   KAMGAN3SE    ^ 0.08 0.08 0.6      ! i j 
1   SILVSÄ o.ei 0.16       i i.3      1 •■ . ■ 

ZL\'C 0.27 0.20 1.6     1 - 
1 | 

KEAS PLOW 1 

KGJ _ 0.97 ! «■ 0,C7 - 

'   OP« 67li        j **      i m 465 ! 

» Reported as ml/1 
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Table 9:    Stations 1 & 2 Physical and Chemical Analysis Data 
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::^:ir;.u;..   | AVd*'6gd    | 

.'.vcrcs« i 
Maxir.uj    | Average 1 

| 
^t   -. -. ^ -T" ' oC". "/Oül'CO  | Recorded Corvposite Avar&co   1 

Value     1 1 Jjz/Z&y 1 Value Value Lfcs/D&y 

i   pH 7.U      | 7.3 -        1 7.6 7.5 
Color i ! j • - i 

I   Turbidity 1 1 
— - 

i    ?A?JL\£V21S (ir-sA) O'-GA) 
1 

(ngA) (mgA) 

50D 108 60 160 61 59 6uo    : 
COD 1U8      j 116 i 159 121 i 
TOD 1U5 129 - 155 126 ! 

;   Total :i. • - - - — ! 
Sett. S. 0.6» 0.3» ■ !     1.0» 0,7* - 
Susp. S. LOO 63 168        I l      90 55 596      | 

- - i - - 1 
!   FOlt " - - - 1 

1'3AS - 1 - - i 
1   PHEMOLS ■ m ■        1 - - 
j   OILS k 3.8 2.6 7       1 - - i 

:         GTU^SE 
{ 

1 
(mgA) (mgA) UeA) (mgA) 

fl • ■** • TT IM ■ . { . 1 
CHROMIUM - - j |             ai | 
COPPSR - - 1 - -         | 

!   IRON - - 1 j - 1 
LEAD - - -       | i i 1 
MANGANESE - - - | -         \ 

SIL\rJ2i - - - j i I 
ZINC - « i j j f 

MEAN FLOV? 

i   MOD j       m 0.32 _ |           m 1    0.67 . 

j   0PM - 222 - t           "* |     U65 ! 

♦Reported as ml/I 
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Table 10:    Stations 3 &4 Physical and Chemical Analysis Data 

49 

J 



, —,.!■ -I,-   ^t m\\*-i • ■'   -—   -*:  ~ -"   ■,.-■-.---     -^-TT. ••:-.  
  

■ 

STATIOI; 6 

Constituent 
Vt^O«l'*^UXa Avoix;«» MaxLuU;r 

•   Recorded 
Aver{i;,'e ! 

ACdO^wdG Cwr.josi'c« :   ..VcTC^ö COmCOSice Av>-r»'- 'v. 
Valuo Vilue 1  -oj/Day 

1 
j      VftltM Value 1 LbsA ay 

?H 7.7 7.5 1       . !   7.6 7.5 
Color 0 a 1 ! 1 

Turbidity - - 1 1 
- 

1 

PARAMETERS (KgA) (rcg/l) 1 

1 (mgA) im/i) 
1 

50D 53 la 109 67 53 U29 
COJ uo 87 11*8 103 
TCD 117 88 1 1U8 115 ! 
Total S. - - ■ . m 
5öu"i.. S« o.U» 0.2# . 1.3* 1.0» • 
vUCp« S* 90 U9 131 85 50 hol 

• m m a m 
- ■ m m a 1 

IGAS - m m 
i 

Pr;z:;üLs • m .018 .011 0,1 
OILS & - ■ m • • 

OEASaB | 

;-:ETALS (mgA) (mg/i) (mgA) (mß/l) 
t 

1 
1 

CATHHW 
CKTiC-XIUM ■ m - . 
COPPEft - m - • m 

IRON - m • ■ m 

LEAD - m • _ m 

!-.A\'GANEi-E - m • m 

S1LV2R - m • ■ • 
ZINC '■ " - - - 

MEAN F10W 

KGD m 0.32 m m 0.97 — 

G?>'i - m - - 67)4 - 

* Rflported as mlA 
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Table 11:    Stations 5 4 6 Physical and Chemical Analysis Data 
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STATIOII 8 
1 1  I-i>-xi.>'>uirt 1      A .'«i'/w^O i | Kaxiouin Averfi(-;o 1 
!   Ccr.jbituent Kccovdoc» 1   OCi/t'OwlwO i  •'V*,*f6« j   recorded Composite' n\'C.i'CAr'C 

'     Valuo Viiuj -Cw/Diy ;     Value Value L'CJ/ZC'J 

1   Ä 7.6 '       7.1. 
: 

.      7.6 7.1* 
1 
1 

!   Coxcr ■ 1 . m 

'   -urbic^y - - !     - !      - - " 

?:.?j.]zr:xis («äA) i   (asA) ! 
i 

(«cA) (nsA) 
1 

roj 65 U5 i     361i Uo 38 306 
COD 88 71 • 119 79 i 
TOD 103 97 ■ 117 86 1 
Total S. - - * 575 159 3292        ! 
5<Jiitf« S» 0.6» 0.1* a» 0.3» T# a 
h'Ui>P«    D* 65 lib 356 35 ?2 178 
;:o3 - m i i     13.2 10.6 76       j 
PO^ - m i       .       • 1       25.0 16.0 11U 
/.D/.o • m '       "       1 i       8.5 6.5 U7       1 _ ! .oou .0^4 o.i      ! 
OILS i - • 3.0 1.? 9       , 

LubM/bWA!* 

» 
i 

1 
1 

:-;2T/.LS (;ag/l) (mg/l) 1 
I | (««A) (me/1) 1 

CAu'IIuM - 1 ! 0.1 0.1 0.7 
C»Xi-lZU}I - - 0.05 0.05 o.U 
COPPER - - • 0.2 0.2 i.l. 
EOS - - ■ 0.1 0.1 0.7 
LEAD - - - 0.05 0.05 O.U 
KAMGANESE • - m u.05 0.05 o.U 
SILVEI-i - - m 0.1 0.09 0.6 
ZIKC - 

i 
- 0.1 0.09 0.6 

XIAN FLOW 

MOD ■ 0.36 a m 0.97 — 

GPM - 597 - - 671 - 

• Reported as mlA 
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Table 12:    Stations 7 4 8 Physical and Chemical Analysis Data 
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STATION 9 STATION 10 
Maximum  Average Maximum^  Average 

Constituent Recorded Composite  Average   Recorded  Composite Average 
 Value    Value   Lbs/Day   Value Value  Lbs/day 

PH 
Color 
Turbidity 

9.0 
160 
155 

8.7 
127 
106 

8.0 7.6 
100 76 
0 0 

PARAMETERS  (mg/1) 

S. 
S. 
S. 

BOD 
COD 
TOD 
Total 
Sett. 
Susp. 
N03 
P04 
MBAS 
PHENOLS 
OILS & 

GREASE 

90 
187 
190 
580 
0.2* 
105 
4.4 
10.8 

.014 
2.4 

(mg/1) 

68 
160 
147 
529 
0.1* 
69 
3.9 
6.6 

.011 
1.6 

(mg/1) (mg/1) 

504 230 149 
1140 602 - 

1170 535 - 

970 606 394 
T* 0* - 

55 27 18 
20.0 6.9 6 
50.0 18.1 12 
400 161 105 
.049 .021 0.1 
12.9 6.9 5 

METALS (mg/1)    (mg/1) (mg/1) (mg/1) 

CADMIUM 0.01 0.01 
CHROMIUM 0.05 0.05 
COPPER 0.02 0.01 
IRON 0.06 0.06 
LEAD 0.05 0.05 
MANGANESE 0.05 0.05 
SILVER 0.10 0.06 
ZINC 0.05 0.05 

0.04 0.02 0.1 
0.15 0.08 0.1 
0.08 0.04 0.1 
0.30 0.18 0.1 
0.33 0.12 0.1 
0.10 0.07 0.1 
0.17 0.09 0.1 
0.17 0.08 0.1 

AVG FLOW 

MGD 
GPM 

0.65 
451 

0.078 
54 

*Reported as ml/f 
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Table 13: Stations 9 & 10 Physical and Chemical Analysis Data 
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- -V^-. ■— TT-— - 

ST.-.TIO;-; u STATIO:: 
1   I'äxL-ujfi Aver5.:;ö I'.ciXiiUlir: Average 1 

Cooatitttwt i  Recorded Gcr.-.poj«wt* »vms« Recorded Composite A .-c-ra::c 
Value !  Lby/tay Value Value Lti/c-y 

pa — 8.0 
1 
1 1 

Color - i$o - I 
! 

Turbiciity - - - i         l 
?;.?JJ-2TERS (ir.g/1) (««A) 

• 

UeA) (mgA) 

301; 
C0^ • 239 • 

TCD • 100 - 
To-cal S. ■ 610 _ 

Sett. S. ■ 0,2» •        , 
Susp« s. ■ 100 1 
.\03 • 5.3 I 1 
PDli • 6.8 i 

1 

I-JAS • 7.0 . i i 
PKSUOLS • •Oil . i I                   1 
GILS & ■ 0.9 i ;           i 

CftZASS • 1         ! 
■ 

METALS (m^A) UaA) 

0.01 • 

(«eA) (KJIA)    
!                  i 

CAEKZIII 
CKKCMIUM - 0.0$ t 

"        i ' 

COPPSC • 0,01 1 

XROS ' 0.08 , 

L2A0 ■ 0.0$ 
MANGANESE m 0.0$ 
SILVEt m 0.11 
ZINC 0.05 

MEAN FLOW 

KGD m • . 

G?/i - - 

• Reported as mlA 
** Single Grab Sample 

Table 14: Station 11 Physical and Chemical Analysis Data 
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1 

STATICX 3  (MAIN P^AXT EffUKS?) 

21* 
S7ATI0N 9 (STABILIZATION JOM) E.'?«i;£.\T) 

TIKE 0? DAY 

54 

Figur« 6:      DIU^'AL VAP.UTION IN DISSOLVED OXYGEN 
CONCENTRATIONS AT STATIONS 8 & 9 
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SLUDGES 

Constituent Station A Station 

6.3 

1 Station C* 

7.1 

Station D 

DH 6.1 7.3 

ToUl Solids {%) 1.9 4.0 5.0 0.2 

Volatile Solids it) 62.5 51.0 59.0 45.9 

Ash (%) 37.5 49.0 41 54.1 

♦Insufficient digested sludge withdrawn to be representsve. 

Table 15:    Stations A.B.C and D Physical and Chemical 
Analysis Data 
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Station 8 

SEWAGE : FLOWS 

Flow In MGD 
Hour of 13-14 14-15 15-16 16-17 17-18 18-19 Avg 
Day Aug Auq Auq Aug Auq Au^ Daily 

0730 0.89 0.89 0.94 0.59 0.42 1.27 0.83 
0830 0.81 0.85 0.85 0.81 0.63 1.15 0.85 
0930 0.94 1.10 1.15 0.89 0.99 1.62 1.13 
1030 1.21 0.99 1.50 1.04 1.50 1.50 1.29 
1130 1.10 1.15 1.15 1.15 1.21 1.33 1.18 
1230 1.21 1.15 1.39 1.27 1.45 1.39 1.31 
J330 1.33 1.27 1.39 1.27 1.21 1.33 1.32 
1430 1.21 1.15 1.27 1.15 1.15 1.33 1.21 
1530 1.15 1.21 1.39 1.27 1.15 1.39 1.26 
1630 1.21 1.04 0.94 1.21 0.99 1.27 1.11 
1730 1.45 1.15 1.10 1.21 1.10 1.33 1.23 
1830 1.39 1.45 1.33 1.39 1.21 1.39 1.36 
1930 1.27 0.94 1.10 1.33 1.15 1.10 1.15 
2030 1.21 1.04 1.15 1.15 1.05 1.10 1.12 
2130 0.99 1.15 0.89 0.99 1.15 1.04 1.04 
2230 1.21 1.10 0.89 1.04 0.99 1.04 1.05 
233Ü 0.99 0.99 0.89 0.89 0.94 0.94 0.94 
0030 0.67 0.67 0.85 0.85 0.81 0.85 0.78 
0130 0.59 0.63 0.67 0.81 0.55 0.46 0.60 
0230 0.50 0.50 0.67 0.67 0.55 0.67 0.59 
0330 0.42 0.42 0.50 0.59 0.50 0.55 0.50 
0430 0.37 0.37 0.50 0.59 0.50 0.50 0.48 
0530 0.42 0.37 0.46 0.55 0.55 0.59 0.49 
0630 0.42 0.37 0.55 0.55 0.59 0.67 0.53 

Table 16:    Station 8. Sewage Flows 
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Station 10 

INDUSTRIAL WASTE FLOWS 

Date Time Flow (GPP) How (GPMj 

Wed  13 Aug 2100 10.100 7 
2315 10.000 7 

Thurs 14 Aug 0730 14.500 10 
0900 90.000 63 
1000 75.000 52 
1100 85.000 69 
1300 36.000 24 
1520 210,000 146 
1605 120.000 84 
1635 61,000 42 
1900 15,700 11 
1950 14.500 10 

Frl  15 Aug 0830 15,500 11 
0900 96.000 67 
0910 105.000 73 
1050 140,000 97 
1400 50,000 35 
1510 75,000 52 
1625 50,000 36 
1945 17,000 12 

Mon  18 Aug 0730 50.000 35 
1050 112.000 78 
1250 85.000 59 
1345 160.000 111 
1430 210.000 146 
1520 130.000 90 

Table 17:   Station 10. Industrial Waste Flows 

57 
57 



Table 18 

Monthly Average Houi 'ly and Dail ly Flows From Plant Records 
Hour in MGD 
of May June July Aug Sep Oct  " Avg of 

Day 1968 1968 1968 1968 1968 1968 Six Months 

0001 r.87 0.92 1.01 1.02 1.17 1.19 1.03 
0100 0.59 0.70 0.87 0.88 0.96 0.85 0.81 
0200 0.55 0.62 0.68 0.70 0.84 0.71 0.68 
0300 0.53 0.62 0.63 0.63 0.78 0.67 0.64 
0400 0.52 0.63 0.63 0.63 0.76 0.69 0.64 
0500 0.53 0.60 0.64 0.65 0.77 0.67 0.64 
0600 0.53 0.61 0.63 0.65 0.78 0.66 0.64 
0700 0.57 0.62 0.66 0.66 0.80 0.70 0.67 
0800 0.94 1.00 1.05 1.06 1.26 1.23 1.09 
0900 1.04 1.14 1.19 1.20 1.44 1.43 1.24 
1000 1.20 1.31 1.33 1.33 1.52 1.59 1.38 
1100 1.27 1.38 1.40 1.41 1.65 1.72 1.47 
1200 1.25 1.34 1.37 1.42 1.55 1.59 1.42 
1300 1.21 1.28 1.31 1.31 1.49 1.53 1.36 
1400 1.22 1.27 1.32 1.32 1.51 1.52 1.36 
1500 1.14 1.23 1.26 1.27 1.43 1.48 1.30 
1600 1.15 1.24 1.27 1.27 1.42 1.47 1.30 
1700 1.13 1.21 1.26 1.27 1.42 1.47 1.28 
1800 1.13 1.22 1.29 1.29 1.43 1.44 1.30 
1900 1.13 1.25 1.30 1.51 1.51 1.54 1.34 
2000 1.12 1.25 1.31 1.31 1.49 1.50 1.33 
2100 1.19 1.28 1.35 1.36 1.52 1.52 1.37 
2200 1.22 1.29 1.36 1.37 1.51 1.53 1.38 
2300 1.14 1.22 1.2b 1.25 1.39 1.41 1.28 
2400 0.87 0.92 1.01 1.02 1.17 1.19 1.03 

Daily 
Avg 0.96 1.05 1.10 1.11 1.26 1.24 1.12 
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Aopendix C 

SUPPLEMENTARY DISCUSSION OF UNIT PROCESSES AND 

DESIGN AND ANALYSIS CALCULATIONS 
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SUPPLEMENTARY DISCUSSION OF UNIT PROCESSES 

1. Comminutors (cutting bar screens) 

Two comminutors are currently installed.   The larger has a capacity 

of up to 6 MGD and will suffice for a maximum expected flow of 4 MGD.    The 

smaller has a capacity of up to 2 MGD, however, is not currently used. 

Plant operators claim the smaller comminutor rotates in the wrong direction 

for cutting.    This condition should be checked by an electrician to insure 

the motor is prooerly connected and wound.    The blades should also be 

checked to insure they are correctly mounted.   The smaller unit will handle 

most flows and can serve as a standby unit.    Depth of flow to the comminutors 

should be controlled so that the cutting blades are completely submerged. 

This provides for even wear on the cutting blades. 

2. Primary Pump Station 

The existing three pumps (750 GPM ea) will not have the capacity 

to handle peak day, peak flow estimated at 4.0 MGD considering one pump out 

of service for maintenance or repair.    The current FY 70 MCP project 

provides for the replacement of the existing pumps with new pumps of suffi- 

cient size to accommodate the estimated peak flow.    Sludge from the 

secondary clarifier is returned to this pi!.np station. 

3. Primary Sedimentation 

a.    Raw sewage and secondary sludge from the primary pump station 

passes through a distribution box which divides the flow to 2 primary 

clarlfiers.    The FY 70 MCP project provides for a new distribution box such 

that the incoming flow from the primary pump station will be divided. 
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2/3 to the large primary clarlfier and 1/3 to the smaller clarigester. 

(1) Large Primary Clarifier (55 ft diam): 

A check of the capacity of this clarifier indicates it 

can accommodate a flow rate of approximately 2.0 MGD (1400 GPM) including 

the recirculation from the larger 60 ft diam first stage trickling filter. 

This is considering a maximum overflow rate of 000 gal/day per ft^ of 

surface area. Sludge from this clarifier is pumped to the digestion 

compartment of the clarigester. 

(2) Smaller Clarigester (44 ft diam): 

A similar check of this clarifier indicates it can handle 

approximately 1.0 MGD (700 GPM) including recirculation from the smaller 

44 ft diam first stage trickling filter and not exceed an overflow rate 

of 800 gal/day per ft^ of surface area. The bottom compartment of this 

unit serves as a digester. 

b. The combined capacity of the 2 clarifiers is 3.0 MGD (2100 GPM) 

including recirculation from the first stage filters and not exceeding the 

overflow rate of 800 gal/day per ft^. As a large percentage of the entire 

sewage treatment plant's performance is dependent upon primary sedimentation 

it is suggested that this overflow rate not be exceeded which includes 

recirculation unless required by the volume incoming raw sewage alone. 

A maximum peak day, peak flow of 4.0 MGD (2800 GPM) can be accommodated 

with reduced efficiency of sedimentation. At an average daily design 

flow of 1.45 MGD (563 additional family quarters) an average recirculation 

ratio of one can be provided for each of the first stage trickling filters 

through the primary clarifiers. When the influent raw sewage exceeds 
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1.5 MGD (1050 6PM) recirculation must be decreased to less than one and 

stopped when the raw sewage influent reaches 3.0 MGD (2100 GPM).    When 

the influent flow of raw sewage is less than 1.5 MGD (1050 GPM) 

recirculation may exceed a ratio of one.    During low night time flows 

such as below 0.9 MGD (625 GPM) a recirculation of two could be 

maintained. 

c.    Figure 7 is a graph that illustrates the maximum recirculation 

ratios, based on the influent raw sewage flow rate, that can be maintained 

from the trickling filters and not exceed the maximum suggested overflow 

rate for the primary clarifiers. 

4.    Fir^t Stage Trickling Filters 

a.    Two first stage, high rate trickling filters are in use.    The 

larger filter follow«; in line with the larger 55 ft diam primary clarifier, 

the smaller filter follows in line with the clarigester. 

(1)    60 ft x 3.5 ft Filter: 

The maximum design flow for the distributor of this 

filter is 2.48 MGD (1720 GPM).    This maximum flow rate can be increased up 

to 3.6 MGD (2500 GPM) by relocation of the orfices on the ends of the 

distributor from the rea** to the front.    Maximum rotation of the 

distributor should not exceed 1.5 RPM in any event.    The efficiency of 

the filter decreases somewhat with higher organic loadings. 

(a)   The speed of rotation (RPM) of the filter distributor 

should provide a good indication of the flow to the filter and be used as 

a guide in controlling recirculation.    The manufacturer should be contacted 
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by plant personnel as he may have available a flow versus RPM curve for 

the specific distributor installed. If not, plant operators can rouahly 

calibrate the flov, versus RPM by stopping all recirculation and timing 

the RPM based 'jpon various influent sewage flows using the plants flow 

recorder. The total plant flow should be diverted to the large primary 

clarifier during this period. Sufficient time should be allowed before 

timing the rotation to allow flows to balance throughout the plant. 

(b) This filter is provided with 2  recirculation pumps, 

each has a capacity of 0,86 MGD (600 GPM) and one is variable speed. Their 

combined capacity is 1.72 MGD (1200 GPM). 

(2) 44 ft x 3.0 ft Filter: 

The maximum design flow for the distributor of this filter 

is 0.86 MGD (600 GPM). This maximum flow may be increased to 1.41 MGD 

(980 GPM) by relocation of the orfices like that indicated for the larger 

filter. Maximum rotation of the distributor of this filter is 1.5 RPM. 

The RPM of the distributor can also serve as a guide in controlling 

recirculation. 

(a) This filter is provided with one variable speed, 

0.86 MGD (600 GPM) recirculation pump. 

(b) The performance of this filter is rather poor which 

is caused primarily by a large portion of the filter being clogged reducing 

its effective volume. Another factor is that essentially no recirculation 

was being provided during the survey period. These conditions require 

immediate correction. Super chlorination sometimes helps to unclog a filter 

as well as a high dosing rate. In any event, the stone can be removed, 
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under drains cleaned, and the stone cleaned or replaced with new stone. 

b.    Based upon the hydraulic capacities of the filters, reasonable 

overflow rate of the primary clarifiers, and to maximize plant performance, 

an average recirculation ratio of approximately one should be provided. 

In actual plant operations this will require a recirculation ratio of less 

than one during peak daily flows and greater than one during low flow 

periods (See Figures 3 and 7). 

5.    Second Stage Trickling Filter 

a. Except for stone size this filter is sinilar to the 44 ft x 3 ft 

first stage filter and likewise has a maximum design flow for the distri- 

butor of 0.86 (GOO GPM) which can be increased to 1.41 MGD {980 GPM) by 

relocation of its orfices from the rear to the front.    Maximum desk,! 

rotation is 1.5 RPM. 

b. Unrecirelated underdrainage from both the first stage filters 

is pumped to this second stage filter by a variable speed pump.    Maximum 

pump capacity was measured at 1.3 MGD (900 GPM) at maximum water level  in 

the pump's wet well.    At this maximum pump rate the rotation of the filters 

distributor was slightly over 2 RPM.    Plant personnel  should take immediate 

action to relocate the orfices to slow the rotation to within 1.5 RPM such 

that the filter may be operated at the maximum pump capacity. 

c. Underdrainage from thrS filter flows directly to the final 

clarifier.   All other flows bypass both the filter and final clarifier. 

The pump serving these units should be operated up to its maximum capacity 

each day during high daily flows and bypass only that flow in excess of the 

pumps capacity.    During low night time flows, recirculation may be practiced 
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such that the total  flow rate, recirculation included, to the filter and 

final clarifier does not exceed 1.0 MGD (700 GPM). 

^•    Final Sedimentation 

Based on a surface overflow rate of 800 gal/day per ft^ the final 

clarifier is designed to handle a design (average)  flow of 1.0 MGD.    A 

slight increase in flow will  not decrease the units efficiency appreciably. 

The performance of trickling filters is highly dependent upon sedimentation 

following the filter.    This final  clarifier should receive all  flows pumped 

to the final  filter within the maximum pump capacity of 1.3 MGD (900 GPM). 

The FY 70 MCP project provides for improvement of the effluent structure 

and effluent line from the clarifier. 
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Design  for this  project proceeded under directive dated 7 April   1969 DD Form 1391, 
dated U September 1968 and SPLED-MN dated 18 July 1969.    Design is basad upon 
applicable  provision of AFM 88-15,   AFM 88-11  (TM5-814-3.2)   and AFM 88-10 
(TM5-813-2). 

The  average daily flow and peak  flor  for design,   from  projections  of existing 
measured quantities as set  forth in directive AFOCEHW-B dated 30 June 1969 
as  follows:    Average daily flow 1.45 M.G.D.  and peak  flow for design 4.0 
M.G.D,   were used  for all  design  tor  this project. 

The  grit chamber design  is based upon  the peak flow of 4.0 M.G.D.   or 6.189 
cubic   feet per second.    The calculated velocities at minimum flow,   average 
flow,   and at peak flow are 0.96  feet  per second,   1.10  feet per second and 
1.21   feet per second.    These velocities should allow the grit chamber to 
function adequately.    The calculated water surface elevations  indicate 
adequate provision for  the projected head loss.    Directive AFOCEHW-B dated 
29 July 1969 indicates a desire  for a mechanical means  of removing grit from 
the  chamber.    A sump is   provided  in each chamber with  ■ pipe  leading to I grit 
pump whereby the grit can be pumped  to the surface where a mechanical grit, 
organic  and water separator will  be  provided,   if  the   funds are sufficient. 
Design   is such that clearing stoppages  can be accomplished with only minor 
disassembly.    The  location of  the  grit chamber is such  that   the existing out- 
fall   line can remain  in use during construction,   and yet can be used as a 
bypass   in the  future. 

A  peak  flow of 4.0 M.G.D.   requires  that the pumps,   in  the lift station in 
the  pump house,  be capable of pumping 27H0 G.P.M.    Since directive AFOCEHW-B 
dated   30 June  1969 states   that  the   flow shall be  pumped by  two of   the  pumps 
with  the third not working,  each of   the three pumps must be  capable of pumping 
1400 G.P.M.  against  a head of  30  feet.    The Review Conmcnts   request  that  the 
two of   the pumps be  planned for variable  speed.     It   is   planned to provide 
3 each  6" x 6" pumps,  each with a 20 HP constant  speed electric motor. 
Pumps   1  and 2 will  be connected using a mechanical  hydraulic,   integral, 
variable  torque,   adjustable  speed  drive,  with a speed  range  of  1150 to 290 
R.P.M.     This drive  is controlled with  ■ Ncma 2 pre-wired bubble  control 
panel which will   increase   the  speed of  the motors with  the  increase of 
water depth.     Included  is  a  transfer  switch,  to cycle   from pump No.   1   to 
pump No.   2  and back,   as   the  lead  pump.     Pump No.   3 will   act  as  a  stand-by, 
switching on when  the water  level   in  the wet well   reaches a "high water 
mark".     This switch  is connected to a high water  alarm  light   and bell  to 
alert  personnel  of   possible  problems. 

An addition  is  planned to the wall   between the comminutor chamber  and the 
wet well,   so that  the  comminutor will   pass  the  peak  design  flow of  4.0 
M.G.D.   through it,   instead of overflowing a portion of  the raw sewage 
directly into the wet well.    The existing coramunitor  is designed  to pass 
up  to  6.0 M.G.D.   according  to  the manufacturer. 

The new distribution box,   designed  to be stable  for  seismic   forces,   is 
designed  to pass  0.67  percent  of  the   flow to the clarifier No.   I   and 0.33 
percent  of  the  flow  to  the  clarigestor,  by means  of  sharp edged,   overflow 
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weirs.     These weirs  are calculated  to divide  the  flow as  specified,   regardless 
of  the head.    Also,   the length of each weir can be changed somewhat  to vary 
the  relative amounts of flow,   should changed conditions require  some  adjust- 
ment.    Because of the new location of this box and the new pipe connecting, 
most  of the work can be accomplished without disturbing the operation of the 
plant. 

Recirculation from recirculation  pump pit No.   1  to clarifier No.   1   is 
accomplished by means of a  6" x  6" pump driven by a  3 HP,  variable  speed, 
3-phase,  10-pole,  2U0/U80 volt slip ring type electric motor and a 6" x 6" 
pump  in tandem connected to a  5 HP single-speed,  3-phase,   2^0/U80 electric 
motor.    The  variable speed motor  is controlled by a manually operated 
'♦-position  switch,  and the  single-speed motor by a manually operated off-on 
switch.    Recirculation from  recirculation  pump pit No.   2  to the  clarigestor 
is accomplished by a single  6" x  6" pump driven by a  5 HP variable  speed, 
3-phase,   10-pole,  240/480 volt  slip ring type electric motor.     This motor is 
controlled by a manually operated 4-position switch.     It   is possible  that 
failure  to  turn off  these  recirculating pumps during peak  flow periods may 
contribute   to some of the  hydraulic   problems of the  plant.    By utilizing 
the  same bubble control  type  sensors  proposed for the wet well  of  the  pump 
station and  providing electronic  controls  for the motor speeds,   the  opera- 
tion of  these two recirculating pumps will be controlled and coordinated to 
function opposite to the Lift Station motors  i.e. when  the Lift  Station pumps 
increase  flow,   the recirculating pumps will  decrease  their  flow and vice-vers.i. 

The existing 12-inch recirculating line between recirculating pump pit No.   1 
and 2  enabling the effluent   from E'ilter No.   1,  not  recirculated,   to  flow to 
recirculating pump pit No.   2,  where   it must be recirculated through the 
clarigestor   or pumped on to  the  secondary 11.R.  Filter,   unless  the water 
surface  in pit No. 2 happens  to be higher  than the water surface   in pit No.  1. 
If this situation occurs,   the  flow will  be  from pit No.   2 back to pit No.   1, 
where   it has no place to go,   since  the gate on the  12-inch overflow lino  from 
pit No.   1  to the  plant bypass  line   is usually closed.     It  is  planned to add 
a weir  pit  on the southerly side of recirculating pump pit No.   1,   and remove 
the gate covering the end of  the existing 12-inoh overflow line.    When stop 
logs are placed in this pit  with the  top at elevation 2858.50 feet,   an over- 
flow weir w-ll be provided  for this portion of the  plant which will  be   lower 
than  f.he overflow elevations  of  the  secondary H.R.   filter,  which  is  at 
28'j9.57,,   the distribution box  between  the  secondary H.R.   filter,   and  the 
secondary clarifier which  is  at  2859.70';   the secondary clarifier which is 
at  2859.90«;   and  the H.R.   filter No.   1  which  is at  2859,70'.     The  addition 
of this weir w'll  provide for automatic containment of overflow of  this 
portion of  the plant;  a feature  that  the  existing plant does not  now have. 

The existing nludge  line from  the base of  the clarigestor  to the existinp 
sludge   pump near  the clarifier No.   1  apparently h.is been plugging up 
regularly,  and since  the stoppage   .s usually in that portion of  the  line 
which  liea under  the  clarigestor  requires  considerable effort   to clear   the 
line.     To alleviate  this situation,   a pit will  be constructed alongside  the 
clarigestor  and a new sludge   pump  installed  in the  sludge  line,  where   it 
emerges   from  under the clarigestor  bottom.    This portion of  the   line will   be 
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valved at each end with vai^es which can be operated from  the surfaces  to 
prevent  the  pit from being flooded  from  the clarigestor.     A bypass will  be 
constructed around the  pump to provide for servicing the  pump.     Installing 
the pump  in  this  location, where  it   »ill   have a minimum of  suction head, 
should enable the pump to move   the  sludge  from this  problem  section of pipe. 

The "Recommended Flow Diagram"  accompanying the "Preliminary Sewage Treat- 
ment Plant Evaluation"  appended to AFOCEHW-B,  dated 30 June  1969,  shows a 
flow of  2.5 M.G.D.  to and from  the  second-stage trickling filter,  but Item 5 
of the narrative portion of  this  report,   indicates  flows between 1.0 and 1.6 
M.G.D.  and a  possible use of  this  filter  at 1.45 M.G.D.    It  is  assumed that 
the drawing  is  in error and a flow of  1.45 M.G.D.  or 1040 G.P.M.   is used 
for design.     According to the Dorr-Oliver Company, manufacturers of  the 
existing distributing arms,   the existing arms on this filter,  can,  by minor 
alterations  of  the orifices,   handle  a flow of 1.41 M.G.D.   or 979 G.P.M. 
Since  the existing motor  connected  to this pump is a 5 HP,   variable speed 
electric motor, with maximum speed of 686 R.P.M.,  replacing this motor with 
a constant speed 7-1/2 HP motor will   furnish the required flow.     Since the 
overall  benefit of this  replacement   is marginal,  the  installation of  a new 
motor   is made an additive  alternate  to the base bid. 

The distribution box for  the effluent  of   the secondary clarifiar  is divided 
into two sections with an adjustable weir opening from the ciarifier   into 
each side,   and with an adjustable weir on an opening in the wall  between 
the two sections.    The minimum setting of  these weirs  is at  the elevation of 
2855.72  ft.     At the present  time,   the  flow from the ciarifier flows 
simultaneously into both sections.     The easterly section  is connected  to 
the  recirculation pump pit No.   2 by a 12-inch pipe.    When the water surface 
in the distribution box   is higher  than the water surface  in  the  recirculation 
pump pit,   that portion of the effluent that flows  into this  side of  the 
distribution box will  recirculate  back to the  recirculation  pump pit,   but 
when the water surface elevations are reversed,   the flow is  from the  pump 
pit back to the distribution box.     That portion of the effluent  from  the 
ciarifier,   that flows  into the westerly section of this distribution box, 
fills   the box until  the water  surface rises higher than the water surface 
in the outfall  line marked  1-1.     The  invert of  this  outfall   line   is at an 
elevation of  approximately 2856.0,   so the water surface  in  the west side 
of  the distribution box must  rise  to at  least  this elevation to cause   flow 
from the ciarifier to the outfall  line.    To relieve some of  the  overflows 
that  have  occurcd because of  this bottleneck situatioa,   it   is  planned  to 
construct a relief line  from  the  bottom of   this distribution box,   at  an 
elevation of  2853.73 feet,   to a new manhole 2-A on the plant  outfall   relief 
line,   at an elevation of 2850.00 feet.    If both the east and west  adjustable 
weirs  in  the wall between  the  ciarifier and the distribution box  are  left 
at  the  same   level,  one half of   the effluent of  the ciarifier will  run 
directly to the outfall  and only the  other half will   be available   for 
recirculation.     If  the westerly wi-ir  is  raised,  so that all   the   flow will 
go only to the easterly side of   this  distribution box,   tnen  all   of thi- 
ef fluent  will   be available  for  recirculation,   and only that   portion which 
cannot  flow to the recirculation pump pit  No.  2, will   flow over  the 
weir  in  the dividing wall  between  the  sections  to the westerly section  and 
so to the outfall line.    The openings controlled by the weirs will   ill   pass 
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the.  peak flow for design of U.O M.G.D.,  with a water surface  1.0 above   the 
weir. 

The existing  12-inch effluent  line  from  the secondary clarifier  to the 
15-inch outfall line,  between  the  distribution box  lying between the 
secondary clarifier and  the  secondary H.R.   filter,   restricts  the effluent 
flow considerably,   so it  is  planned  to construct a new 15-inch outfall 
from the clarifier to a new manhole,   to be constructed in the existing 
15-inch plant overflow line near existing manhole No.  2.    Calculations 
indicate  that  the existing 15-inch plant  outfall will not be  adequate 
for  the peak flow of 4.0 M.G.D.,   so  it  is  planned to extend  the new manhole, 
to be  constructed near existing manhole No.  2, westerly,  so  that  an  18-inch 
relief  line  can be  constructed  paralleling the existing line  at manhole 
No.  4,   from which the existing  18-inch apparently is adequate   to carry  the 
flow.     The existing 15-inch  line,   from  the  distribution box between  the 
secondary clarifier and the  secondary H.R.   filter to existing manhole No.2, 
and the existing 15-inch line,   from manhole No. 4, will  remain  in  service. 
To improve  flow conditions  in  this  line,   the existing weir,  which was  placed 
in manhole No.  2 many years ago  to act  as  a control  for a chlorination 
system,  will  be removed,  since  the chlorination system has  already been 
removed. 

Since  a  considerable  portion of   the effluent  flow from  the  plant will  be 
removed  from  the line containing  the existing recording  flow meter  sensing 
device,   it   is  planned to move   this  sensor  and  its  transmitting equipment 
from  the existing location and  place   it  in  the new grit chamber,  where 
provisions will  be made  to install   it.    The  readout equipment will   remain 
in  its  present  location in  the   pump house.    When the  instrument  is 
relocated,   it will  ba necessary  to recalibrate  it. 

As an  additive alternate  to the  basic  bid,   plans are made  to pave  the drive 
into  the  plant  and  the plant  parking lot with asphaltic  concrete  pavement, 
and  to construct several  portland cement  concrete  sidewalks  to  provide  the 
plant  personnel  with a more efficient  plant,  which  is easier  to keep clean 
and  in order.     Pavement design   is  according to memorandum,   dated  10 June 
1969  titled "Basis  for Design  for Foundations and Pavements". 

The existing outfall  sewer  from  the housing area to the  treatment  plant   is 
heavily loaded and with the projected addition of 372 units of new family 
housing, will  need relief.    The  originally  indicated point of connection 
for  this  relief  line  is  in an area far  removed from any sanitary sewer, 
so an  investigating party made  up of Mr. John A. Al ford of  Strecker 
Associates,   Inc.   - the A-E; Mr.  George Hartski,  Project Manager and Mr.  Al 
Henkel,   Base  Project Engineer,   surveyed  the  general  area and decided that 
the  point of connection should  be made  at  the existing manhole  located  75 
feet westerly .:f Carolina Street,   north at  a point approximately 200 feet 
northerly of the  intersection of Carolina Street,  north with Oregon Street. 
Base coordinates North,  395,909.76;  East,  2,192,269.38.    There   is  sufficient 
fall  from  this   point  to allow flow by  gravity to the  treatment  plant,  so no 
lift station will be needed on  this  line.     It has been determined that  if 
the  relief  line  is 12  inches  in diameter,   it will  carry sufficient  flow to 
serve   the  area adequately. 
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The existing space in the  pump house  now set aside for laboratory 
procedures  is quite  inadequate   for efficient operation.     It  is  in a 
poor  location and does not contain proper facilities for  sanitation. 
It   is  planned to construct  a new building,   removed from the  gas 
hazard location.    This building will  contain,  in addition to the 
standard  laboratory facilities,   a scrub type wash basin operated by knee 
or elbow control,  so that  an operator coming inside with contaminated 
hands,   or a laboratory worker recently handling contaminated material  can 
wash without contaminating the   faucet  handles.    Also,  lockers for clean 
clothes and personal  belongings,   rest  room  facilities and showers  for 
the  use  of  personnel working in contaminated areas, will be  provided. 

Architectural  consideration are as  follows: 

A. Type  of construction "hall be permanent,  unprotected. 
B. Materials of construction. 

1. Foundation,   reinforced concrete. 
2. Exterior walls,   concrete masonry units. 
3. Interior partitions, wood stud. 
U. Roof, wood framing. 
5. Roofing,  built-up composition. 
6. Doors and Frames,  Wood. 
7. Windows,  Metal  with Screen. 
8. Interior  finish. 

a. Laboratory;   floor,  vinyl  asbestos, wall:   cone block 
and drywall;   ceiling,   drywall. 

b. Toilets;  floor,   ceramic  tile; wall,  ceramic  tile; 
ceiling,  drywall. 

c. Shower and drying rooms;   floor,  vinyl  asbestos; wall, 
cone, block and drywall;  ceiling,  drywall. 

d. Lounge;   floor,   vinyl   asbestos; wall, cone,  block and 
drywall;  ceiling,  drywall. 

STRUmiJRAL: 

A.     Koundation material,   silt,   sand-silty sand,  clayey  sands  and  sandy 
silt.     Material   is medium dense   from  ground  surface  to a depth  of   3  feet 
and  poorly  graded and medium dense  between  3  feet and 8 feet.     The building 
will  be  supported on thickened edge slab using allowable soil   pressure of 
1SOO  psf.     No vapor barrier   is  required. 

R.     Floor slab will be concrete with welded wire mesh and  placed 
on soil   compacted to 9')"  of  the maximum optimum density. 

C. Roof  system will  be wood   frame  with CMU,  bearing walls  and  one 
bearing wall   through center of  building. 

D. Lateral Loads, carried to CMU Bearing walls by horizontal 
diaphragn   in  roof. 
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Live Loads. 
1. Roof,  20 psf plus  evaporative cooling unit. 
2. Wind,  18.8 psf. 
3. Earthquake:    Seismic Zone  3. 

ELECTRICAL: 

A. Interior Distribution  System - shall be 240 volt three  phase 
for power and 120/208 volt three  phase  four wire for lighting loads. 

B. Exterior Distribution System  - (a)  The Sewage Treatment Plant 
is  served by a  transformer bank on a Power Pole at the east  side of 
Digester No. 1.     The secondary service  conductors extend overhead from 
the  Power Pole  to the Pump House  at 240 volt three phase,   four wire 
with a vertical   clearance of only six  feet above the westerly side  of 
the clarifier digester.    It  is  proposed  to remove the existing trans- 
former bank at  the East side of Digester No.   1 and extend the  preimary 
at 4160 volt three phase to a New Pole  at the Southwest corner of the 
Pump House with a transformer bank consisting of three (3)   50 KVA 
transformers at  240 volt three  phase delta. 
(b) The Secondary Service Conductors shall  extend overhead to the Pump 
House at 240 volt,  three phase  to a new distribution panel with a Dry 
Type Transformer  at 120/208 volt   three  phase  four wire for  the existing 
lighting and receptacle loads. 
(c) The electric service to the Lab Building shall be underground at 
120/208 volt three phase,   four wire  from the  Pump House. 

C. Loads  - Lighting and convenience outlet estimated connected 
load shall  be approximately 8 KW.     Power  load for heating: two (2) 
cabinet   - type unit heaters at  2KW each at  208 volt single phase  and 
Evaporate Cooler at 1/16 HP at  120 volt  single phase. 

D. Type of Conductors  - Wiring systems  shall consist of rigid 
conduit  for underground and flexible steel conduit for electrical 
above ground. 

E. Lighting Design - Lighting intensities for the laboratory area 
shall  be  rapid start fluorescent  at 70 foot candles.    Lighting intensities 
for  the lounge area and toilet  areas shall  be  incandescent  fixtures at 
a 23  foot  candle. 

HEATING: 

A.    Design Tempeiatures. 
1. Indoor design temperature 

a) Winter - 75* F 
b) Summer      75* F 

2. Outdoor design temperature. 
a) Wet bulb - 69*  F 
b) Dry bulb - lof   F 
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3.    "U" Factors. 
a) Walls  - 0.33,  Glass   1.13 
b) Roof  - 0.10 

B.    Heating System. 
1. Type of  system will  be cabinet convector, electrical. 

2. Control  of heating will  be built-in  thermostat. 

PLUMBING: 

A.     Piping 
1. Water service to the building and cold water piping under- 

ground,  within the building shall be  type K copper  tubing. 

2. Cold water piping above  ground and  inside the structure 
shall  be  type L copper tubing or  iron pipe size brass- 
pipe  insulated. 

3. Domestic  hot water piping above  ground within the building 
shall be  type K copper  tubing insulated. 

U.    Underground soil, waste,   drain and vent piping and fittings 
shall be hub type cast  iron.    Above ground this piping shall 
be  galvanized steel,   galvanized wrought iron or cast ircn. 

B. The number  of fixture units will be  32 with a demand of 42 G.P.M. 

C. Hot water  heater will  be gas  fired,   domestic  type,   30 gal. 
40 C.F.H. 

FIRE  PROTECTIONS 

A.     The fire protection system  - none. 

AIR CONDITIONING AND VENTILATION: 

A. The  laboratory and lounge  areas will  be air conditioned by 
evaporative  coolers,   roof mounted. 

B. All  shower  areas,   toilet  rooms and drying rooms shall  be 
ventilated by means of  roof exhausters. 

FUEL DISTRIBUTION: 

A.    Natural  gas will be furnished by service  from existing 3-inch 
main,   1000 B.T.U.  per cu.   ft.   at   10" water pressure. 
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B. Gas piping shall be wrought iron or steel, with malleable iron 
fittings and cast iron body valves. 

WATER SUPPLY DISTRIBUTION: 

A. Water service will be furnished by extending on of the 3-inch 
service lines within the treatment plant area. 

B. Building Service lines shall be constructed of type K copper 
tubing. 

WALKS: 

Walks will be of Portland Cement concrete. 

DRAINAGE: 

Drainage will be by sheet flow. 

LANDSCAPING: 

Landscaping will be limited to replacing any disturbed grass. 
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DORR-OLIVER  Incorporated 

66 Jack London Square 
Oakland, California 94607 

July 30,   1969 

Mr. John A.  Alford 
Pacific Architects  and Engineers 
3540 Wilshire Boulevard 
Los Angeles, California 90005 

Subject;    George Air Force Base—S 
Victorville,  California 

Dear Mr.  Alford: 

The rotary distributors presently in operation at this plant were 
rebuilt in 1966 to the following design criteria: 

Two (2) 44« 0x3' depth of stone Bio-Filters, 2U,• 0 turn- 
table with cwo (2) fabricated double compartment 
arms equivalent to four 5" 0 pipe arms.  Maximum 
design flow 0.86 mgd. 
These machines are hydraulically capable of handling 
up to 1.41 mgd with minor alterations to the orfices. 

One (1) 60« 0 x 3'-6" depth of stone Bio-Filter, 24" 0 turn 
table with two (2) fabricated double compartment arms 
equivalent to four 8" 0 pipe arms.  Maximum design 
flow 2.48 mgd. 
This machine is hydraulically capable of handling up 
to 3.6 mgd with minor alterations to the orfices. 

All three of the turntables were rebuilt in 1966. 

Just a word of caution on increasing the design flow on these units. 
As you increase the meximum flow you also will increase the head loss 
through the distributor. Also as you increase the flows you will 
increase the dosing rate which already appears to be fairly high. 

Should you require a check on the head loss in each distributor, 
Mr. Alford, I can calculate this for you if you will furnish me the 
maximum and minimum design flow the distributors will be required 
to operate under. 

Please give me a call if you reouire any additional information or 
have any questions. 

Very truly yours, 

• ■< 

DORR-OLIVER  INCORPORATED 

JWL:sm 

Jack L. Wander,  Regional  Manager 
WATER MANAGEMENT SYSTEMS  - SALES 
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Appendix E 

CALIFORNIA'S STANOAROS FOR THE SAFE DIRECT USE 

OF RECLAIMED HASTE HATER FOR IRRIGATION AND 

RECREATIONAL IMPOUNDMENTS AND LAND DISPOSAL OF 

LIQUID DIGESTED SLUDGE ON AIR FORCE INSTALLATIONS. 
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A^oy, 1968 
STATE OF CAIIFOANIA 

DEPARTMENT OF PUBLIC HEALTH 
2151 Nffc^Wpy 
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TITLI 17 
(Rtgittcr M, N«. 

1U:<I,AIMH> WAKTK WATE» 

M-M) 
171.5 

Or«u» It   MttowM« »lanrfarrf« f«r th« taf« DfeMl UM •» RMtoiiMtf W«M» 
Water far lrriMtt«N and Waarartiawal ImwtmtmtMn 

ArtiHa 1.    latml »f Ktaarfanh 

MR».   latMt 

AHM« 2. IMtaMltM 

IbHta NN#H 
ww. U..|ninir,l U'aalr M'alfr WCM.   l>iKiiifr.iMl W««!* Walar 
wr.'T. IMrpcl ItniM- um.    Maut rrakaM» NaMhtr 
vr.^. I'nNlnrp MC«.    IVImarr KMnnit 
MC<t. hiimy Irrimiiion Mia,    .\|.|.i"««l Uhnralarjr M»ilw4a 
MM Hurfnrr IrriRiMion 
Mf.l. (»xi.lix4il Waala Wnirr 
MKW. «'.iNitiilmr.l Waalr Walrr 
IMKU. rilttrH Waul» Waif r 

AHH# .T IrriRnlion IIC I'rwlarr 
K«-«-! inn ton-lUm 

NIMI. Hiuny Irrlcalhw MH'J.   Mnrfa«* IrrigaKmi 

Artirl.. 4.    irrt«ati.Mi uf  K.«kkr.   Kilirr. Hml. HII.I rramaN  Vmmt i'twpm 
SiTlion KiTliiin 
MM».   KmMrr. Kilwr. feH W'».-i.   raxai« far MIMitiifl AaiMila 
HIM.    Kunl Croi» 

Anii IP A.    |jiiMf<rH|ip IrrlgatHiH 
Kmiioa 
wtitl.    Ijiii<larii|H' IrricaliuH 

Arlirle 0.    UfrrratttNinl liii|NiiiMilmriil)i 
Smiion Sr^HioN 

«MT.    XoN-ItmifrlrtMl ItfrrmHtoMl MMI».    UmlMraiM I 
lM|WMtaMt 

MMH.    liralrirtfil |{<sTr«tloNal 
it 

Art id« T.    HN.niiliii« IIIMI AmtlyKi« 
^«•«•lioM 
HCHI.    gamiilliiii and Aaaljraia 

Artiilc  1.     Iiitcnl of KtmulimU 

8026. Intent. Tlic intent of tlime RlinulnnU in to pmrribA 
ICVCIM of wiiKto WHIIT «•nnstidii'iilH whifli will iiMiira »lint the practice 
of directly usintr nviiiiiiiiMl wiiNtc wiiti-r for the •peciAed purpose« 
iloi-s not impose uiiilue risk« to public lionltli. ExiiorirHrc indicntn 
tlmt with Millieient treiiimeiii of wjisie wiilern, their Udo for the pur|NMe 
spc'ided m without known henllh liaxtinl.  In order to avoid lirnlth 
ImuinlK. iitleqinitc mul rplithj'* T""    u nml dmlribution fncilitiet, 
oiM'nitioiift. pontroln. mirvcillHiicc, mid nionilorinir •yttcma mutt be in* 
eluded in nny Operation which uaea reelaimed waste water. Precautiona 
iniwt NINO IN» taken to avoid direct public contact with reelaimed waate 
WHtcra which do not meet at lenst the atandiirde apreiAed in Article 6 
for unrealricled recreiitionid iinpoiindmciila. 

NOTE: Aulboritir eital for group 12: Saftian 108, llcallk aM laiNf 
Itcrmae«: Sagten liS21, Watar Code. 

""" ""■ " '       u 
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176.6 PUBLIC IIKAI.TII TITLE 17 
(RMottr M, N«. aO-«lt-M) 

Arli<|" 2.    Dofiiiiliuns 

8026. Reclaimed WMU Water. Rwluimctl waxte waters nnaim 
wafrrs, origin.itin;: from •*.■«,ip<' or )-i|irr waste, «liicli luive >M>cn treatml 
or othrrwiw purifio«! m an tö riutblo «linvt bcnrAriMl reuse or to allow 
rcuw lli.it won!«! not olherwin^' oreur. 

8027. Direct Reuse. Diroet reiiK« nwimn the tine of rerluimcd 
waste wnter trnii!i|)<>rle<l froni tlie |Miihf or priMluelioii to the |»oint of 
use without mi intervening ilMrliarKr to w.ilerx of Ihr Klate. 

8028. Produce. I'rnduee ineuiM any food fur human eonnunip- 
(ion whirh nwy be used in its rnw or nntunil Mole without phyiiical 
or eheinieal |iriMvssmu suflH'ieiit to dralnijr paliio^mie oripinisiiis. 

8029. Spray Irrigation. Spray irri^ntiun means application of 
recininie«! wimte water from orifieeM in piping inMalled above or alonjf 
the prnund. 

8030. Surface Irrigation. Surfaee irri^atinn means application 
of reelitimed waNtc water by means other than Kprnying auch that 
runtaet lictwecn the edible purtlnn of any food crop and reclaimed 
waste water is prevented. 

8031. Oxidised Waste Water. Oxhlired waste water meana 
waMe water in which I lie organic matter has been atabilixcd, ia imn- 
putrewihlc, and eonlaiiiH divuilvid nxypen. 

8032. Coagulated Waste Water. CoaKiilatcd waste water meana 
oxhlitcil waste water in whieh finely (üvithnl siia|>cndcd matter haa 
been atrKlomeraled by the n<ldilion of a suitable ch-mical or by an 
cqUiiMy efTertive nietliiMl. 

8033. Filtered Watt« Water. Filtered waste water meana co- 
nguloted waste water which has been piixsed through natural undis- 
turbed soils or Alter media, sueh aa sand or «liatomneeous earth, so that 
the final turbirlity rlelermincd by nu approved laboratory method does 
not exceed ten (10) Turbidity rnlts. 

8034. Disinfected Waste Water. Disinfected waste water meana 
waste water in which the pntho^enic oi-ffiinisma have been destroyed 
by chemical, physical, or biolofficnl methods. 

8035. Most Probable Number. Moat Probable Number ia a sta- 
tistienl expression of the most likely number of bacteria present in a 
unit volunu of sample, and which is determined by sn approved labora- 
tory method. 

8036. Primary Effluent. Primary effluent is the effluent from a 
■ewnffe treatment procesa which provides partial removal of sewage 
solids by physical methods so that it does not contain more than one 
(1) milliliter per liter of settleable solids ss determined by as ap- 
proved laboratory method. 
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TITLE 17 RECUUMEO WASTE WATER 
(ItofliaUr M, No. 20-«-26-M) 

176.7 

8037. Approved Laboratory Mrthodi. Approvr«! laboratory 
methods are tlioae Bpccified in "Standard Methods for the Examination 
of Water ond Wastewater," prepaml and publishe<l jointly by the 
American I'ubhc Health Association, the American Water Works 
Association, and the Water Pollution Control Federation and which 
are conducted in laboratories approved by the State Department of 
Public Health. 

8038. Restricted Recreational Impoundment. A restricted rec- 
creationul iniiMiundincnt is a body of water in which recreation is 
limited to fUhing, buutinir, and other non-Lody-contavt water spurt 
activities. 

8039. Non-Restricted kecreational Impoundment. A noii-r.*- 
atricted recroational iiiiiNiundmont is a b«idy of wutcr in whieh no limita- 
tions are imposed on body-contact water sport activities. 

8040. Landscape Impoundment. A laiuUcapc inipouitdmcut is 
a body of water winch is used for esthetic eiijoy>neiit or which serves 
a function not intended for public contact. 

Article 'i.    Irri|{alion of Produce 

8041. Spray Irrigation. Reclaimed waste water used for the 
spray irrigation of produce shall be at sll times an adequately disin- 
fected filtered waste water. The waste water shall be considered ade- 
quately disinfected if the median Most Probable Number nf eoliform 
organisms in samples collected from th? irritfalinn piping does not 
exceed two and two-tentha (2.2) per one hundred (100) milliliters. 
The median value ahall be determined from the bacteriological results 
of Uie lust seven (7) day* for which analyses have been completed. 

8042. Surface Irrigation, (a) Reclaimed waste water used for 
surface irrigation of produce shall be at «II times an adequately disin- 
fected oxidised waste water. The waste water shall be considered ade- 
quately disinfected if at some point in the treatment process the median 
Most Probable Number of eoliform organisms does not exceed two and 
two-tenths (2.2) per one hundred (100) milliliters. The median value 
shall be determiiied from the bacteriological results of the last seven 
(7) days fur which analyses have been completed. 

(b) Orchards and vineyards may be surface irrigated with re- 
claimed waste water that haa the quality nt least equivalent to that of 
primary effluent provided that no fruit ia harvested that haa come in 
contact with the irrigating water or the ground. 

Article 4.   Irrigation of Fodder, Fiber, Seed, and 
Proceaaed Food Grope 

8043. Fodder, Fiber, Seed. Reclaimed waate water uaed for the 
aurface or spray irrigation of fodder, fibre, and seed crops shall have 
the quality at least equivalent to that of primary effluent. 
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(R»9'»Ur U. No. 20—5-2i-rt) 

8044. Food Crops, (u) KiH-lniniotl wunt«' wulcr IIHT«! for the 
surr.icf irri^n'ifiii nf f(Hi«l for liiiinitn <*nnRiiin|>tion wliirli will be proe- 
eKse«! MilVunnilv by plivsirnl «r «•IICIIUMI IIIOIIIIHIH to deKlroy pntliogrnic 
oriranikiim »hull Imve the qunlity »t lonKt equivalent to thnt of primary 
eftluont. 

(b) Kirliiiimil \\iis\r witter uaeil fur the aprav irriiriitinn of food 
for biinian roiisiinipiioii which will be pmeemed miffieiently by phynienl 
«>r I'lietnienl nietlMNla tu ilentmy piitliajfi'iiie <>i^;misiiis nluill IN* nt till 
timeK nn adequately «lisinfei'le«! OXHII/IMI wnsle wnter. The waste water 
sli.ill lir rouaidered iKh-tiunlcly ilWnfprtrd if nl Home |ioiiit in the 
trentiiKiit |ir<Hvss ilh' Most IVolmbln Nnmlxr of eo'iform orirnniKina 
of anmpleH eolleeted iltiea not exeeed .i nirilian of '.wenty-lhree (23) 
l>rr one humlreil (KHii iiiiililiterH. Th« meilian value HIIIIII IK> deter- 
miiieil from tin bueteriolotfieal results of the last «even (7) day« for 
wbieh iiualysfs have liem e«implet«l. 

8045. Pasture for Milking Animals. Reelaimcd wanlc water 
used for the irntralioii of paMure to whieh inilkiun euwa or goals have 
accesh Khali have the quality and Nimplin(r eontrol program as specified 
in ArtM-h-'», Reetion HOW,. 

Artiele S.    I, ■n<ls<>iip<> Irrigation 

8046. Landscape Irrigation. Ketdaimed waste water used for 
the irriffalion of coif eouPHf«, e<-iii<>ti ries, lawns, pnrks, playgrounds, 
freewa; lamlwiipi-s. .IIMI l.niilsiMpi-s in other areas where the publie 
liiis neersH shall IN- at nil lime« an Hdequntely disiufceted oxidized waste 
water. The waste water «hail IH> coiiKidered aile«|iiately disinfected if 
at •nine point in the tieiitiuent proppaa the median Moat Probable 
Xiindu r of colifonu orgaiiisins does not exceed tweutythrre (23) per 
one hundred ( KNI) inilliliter« of sample The median value will be 
determined from the baeteriolo|!ieal results of the last seven (7) days 
£or which analyses bnve been completed. 

Article (>.   Reereationnl Impoundments 

8047. Nun-Restricted Recreational Impoundment. Reclaimed 
waste water used as a souree of «upply in a noii-reatrieted recreational 
iinpoimdinent «hall \><- nt all time« an ndecpmtely disinfected Altered 
waste water. The WIIKI« water shall he emisidered ndequately disinfected 
if at MM point in the treatment proeess the median Most Probable 
Number of eoliform organism« does not exeeed two and two-tenths 
(2.2) per one hundred 'V"^ •i"1'-;, • . The median value shall be 
determined from the baeiei....»„,.■... ;•. •...♦s o» .ae last seven (7) days 
for which analyses have been completed. 
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8048. Restricted Recreational Impoundment. Rcclaiinr«! mwl« 
water usnl ns a Koiirrr of Kupply in a rcHtrirttil rrcnNitioiinl iiupmin«!* 
mriit KIIHII IK- at nil time« nn atlrqilHtrly divrnfrctod nxidixcil WHKIO 
wilier. The v aMe water KIIHII he eoimulere«! adequately «lisinfccted if at 
Knnie |Niiiit in the treatnuiit pnieewi the nie«lian MoHt I'n.hable Number 
nf eoliform oriraniKins dite« not exeeed two and Iwo-leitlliK (2.2) |>er one 
liuinliril (liMi. millilitem. The medien value shall Iw determined from 
the haeleriulnirietd n'Mills of the laM seven (7) day« for which analyw*H 
have lieen eoni|ili'ted. 

8049. Landscape Impoundment. Ileehnmed waste water used 
as a source of supply iu a l.iinlsciipr imiNiundmcnt shall IM* at all tinns 
nn adequately disinferted oxidixed waste water. The waste water «hall he 
considered adcipiatcly di-iinftrled if at some (»mill in the treatment 
proreM the niedinu Most IVolKdih* Nunilic r of eoliform orüanisma diHs 
not exeeed twciilv-thrce C-':! i {»■>■ one hundivd iHNh tnilliliters. The 
median value sliill Is* dct<>rmined I'mm (he bacteriological r<-sulls of the 
last aeven (7) days for which anaiyse« have Ih'eu completed. 

Article 7.    Sampling and Analysis 

8050. Sampling and Analyiis. (a) Knmples for analysis shall 
bo eolleeted al least daily and at a lime when waste water Mow and 
elmriicteristics an' most demanding on the Irealnieiit facilities and dis- 
infeet j.in pnn-cdures. 

(b) For uses rcrpiirinjr a (|ualily at least inpiivalent to primary of- 
fluent, a sample shall he analyxed by an approved laboratory metbed for 
selllcahle solids. 

(e) Kor uses ropiinni; an adeipmlely disinfected oxldixe«! waste 
water, a bample shall be niialy/.ed by an approved labornlury method for 
eoliform bacteria .ontent. 

(d) For uses mpiirintf an adequately disiufccled filtered waste 
wiit.^r. a «ample shall be analysed by approved laboratory method« for 
turbidity and cfciiform bacteria content. 
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I. INTRODUCTION 

The common method of disposal of digested sludge In the Air Force today 

Is by deweterlng on sludge drying beds followed by ultimate disposal of the 

dried sludge In landfill areas. This disposal method requires the following 

operation: 

1. Pumping the sludge onto drying beds. 

2. Leaving the sludge on the beds until It Is adequately dried. 

3. Manually scraping and removing the dried sludge from the beds. 

4. Loading the sludge onto dump trucxs. 

5. Hauling the sludge to landfill disposal areas. 

Although sludge drying beds are more economical than many other 

sludge disposal methods such as vacuum filtration and Incineration, they 

have the following disadvantages: (1) they require manual labor to remove 

the dried sludge, thus additional manpower, (2) sludge does not adequately 

dry In the winter months and In rainy seasons, (3) the fertilizer value 

of the sludge Is lost, (4) periodic maintenance and renovation Is 

required to Insure liquid percolation, and (5) they have a high capital 

cost - 16 new sludge drying beds for McGulre AFB would cost approximately 

$100,000. 

Land disposal of liquid digested sludge has been extensively practiced 

In the United States and In other countries throughout the world. Disposal 

of sludge by this method reduces sludge handling to a minimum, utilizes the 

fertilizer value of the sludge, and requires minimum capital costs. This 

report presents the Public Health and Engineering aspects of land disposal 

of liquid sludges along with specific recommendations for this disposal 

method on Air Force Bases. 
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II.    PUBLIC HEALTH ASPECTS OF LAND DISPOSAL 
OF LIQUID DIGESTED SLUDGE 

A recent FWPCA report1 Indicates that adequate digestion Is almost 

always required before disposing of liquid sewage sludge.   One of the 

reasons for this Is to destroy nuisance causing constituents such as complex 

odorous compounds and pathogenic and parasitic organisms.2   Fair and Geyer3 

state that pathogenic bacteria, viruses, protozoa (cysts), and worms (eggs) 

can survive sewage treatment and be included In the sludge.   There they will 

persist for a long time and cannot be fully destroyed by digestion or air 

drying.   Although the numbers of surviving organisms decrease appreciably 

In the normal course of events, only heat dried sludge can be considered 

fully safe.   Because of this the public health aspects of land disposal of 

liquid sludge must be considered before applying It throughout the Air Force. 

The control of pathogens In sewage treatment Is based on stimulating 

competition between the pathogens and the  saprophytes and adjusting the 

environment so that the saprophytes are In a better competitive position,4 

In sludge digestion a decrease in pathogens is obtained since they cannot 

compete successfully w th the bacteria responsible for active digestion. 

However, all pathogens will not be completely destroyed.   As an example. 

Salmonella typhosa obtains sufficient tryptophan in an anaerobic digester 

to sustain life at a slowly decreasing level for a long period.   McKinney 

and Howell5 have shown that the population of S. typhosa which was innoculated 

into a digester decreased 92.4X for a 20 day digestion time.    It is interest- 

ing to note that the Boston sewaoe sludge used in their experiments did not 

2 
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conUIn sufficient numbers of enteric bacterlt for gutntlUtlv enuwration 

before and after digestion.   Some conclusions of this study were that 

addition of large quantities of enteric bacteria to anaerobic digesters with 

variable detention periods results in a rapid die-off of the enteric bacteria 

and high rate digestion of sewage sludge with retention periods between 6 and 

20 days should not result in a significant increase in the health hazard 

from enteric bacteria. 

According to the FWPCA reportJ   a study of Escherichia coil in primary 

sludge digestion showed that they survive for 7 weeks at 370C ano for 2 weeks 

at 220C.   The coll organisms disappeared because of competition from other 

microorganisms better adapted to the digestion environment.   The report further 

states that disease organisms such as typhoid-dysentery bacilli, polio virus, 

anthrax, ova of parasitic worms and Brucella have been thought to have a rapid 

mortality rate due to their sensitivity to the unacceptable digestion environ- 

ment.   One study where raw and digested sludges were exposed to 550C for 2 

hours resulted in 100X destruction or inactivation of Ascaris lumbricoides ova. 

It was also reported that thermophilic digestion for 24 hours destroyed all 

ova of parasitic worms and cysts of amoebae parasitic to man. 

The opinion has been expressed   by numerous people that there is no 

record of disease transmission to humans as a result of using the sludge 

as a   ertilizerj   This good record may be a reflection of various health 

department regulations.   The Ontario Water Resources Commission restricts the 

use of sludge fertilizer to crops that are cooked before consumption.   How- 
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evtr. Cilifomla has adapted fgulatlons allowing the use of sludge for 

fertilizing vegetables, berries and low growing fruit as long as the sludge 

has been digested for 30 days, is practically odorless, drains readily, and 

has a volatile solids concentration less than SOT. 

4 
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III.    ENGINEERING ASPECTS OF LAND DISPOSAL 
OF LIQUID DIGESTED SLUDGE 

A survey of consulting engineers and state pollution control agencies' 

revealed that disposal of liquid digested sludge to open land surfaces Is 

very common among smaller waste treatment plants.   MacLaren considered 

land disposal of liquid sludge to be applicable to all plants serving less 

than 50,000 persons.    Large cities such as New York, San Diego and Miami 

Beach have also used this technique of sewage sludge disposal In conjunc- 

tion with land reclamation projects.    In England the disposal of liquid 

sludge to farmland Is very popular.   The process Is often economically 

attractive because It eliminates the costly solids-liquid separation step. 

Liquid digested sludge along with supernatant liquid are being applied 

to land for final disposal to fertilize grass and agricultural crops and 

to condition soils on sandy parkland.   These operations have been satis- 

factory with few exceptions.   The success of this disposal method depends 

on availability of suitable land close to the waste treatment plant. 

Sludge Is distributed on the land and processed In a variety of ways. 

Treatment at small plants may Inclyfte only digging of shallow trenches, 

filling them with liquid digested sludge, and covering the sludge with 

soil to prevent nuisance conditions.   Sludge may be pumped or gravity fed 

by pipeline to agricultural fields or land to be reclaimed.   At some orchards, 

the liquid sludge Is Injected Into the tcpsoll under pressure.   A very 

common technique Is disposal of liquid digested sludge directly to land 

by spraying from tank wagons having a capacity of 1000 gallons. 

5 
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Studies at San Diego, California» have generated significant 

performance data concerning liquid sludge disposal.1 The following 

conclusions were made as a result of these studies: (1) llould sludge 

can be used to reclaim wasteland for agricultural purposes at a lower 

cost than heat dried sewage sludge» (2) sludge can be applied at a rate 

of 100 tons/acre without Impel ring the growth of crops. (3) applying the 

sludge at a rate of 25 tons/acre achieves a crop growth rate equal to that 

of commercial fertilizer applied at conventional rates* (4) superior crops 

can be obtained over a two year period at a sludge dosing rate of 50 tons/ 

acre without applying sludge the second year, and (5) liquid land disposal 

can be achieved without serious handling or nuisance problems. The San 

Diego studies demonstrate the usefulness of liquid sludge as a fertilizer 

for agricultural crops, grasses and shrubs, and as a soil conditioner for 

relatively sterile dredged sand. 

In New York City land proposed for future parks has been reclaimed 

by spreading liquid sludge In place of natural topsoll. In 1956, 5 million 

cubic feet of liquid digested sludge were sprayed on landfill areas prior 

to addition of topsoll. The sludge was also used on sandy tidal areas 
f 

devoted to a bird sanctuary. These land sludge disposal operations were 

satisfactory both on the basis of cost and performance. 

There Is no doubt that liquid digested sludge Is excellent as a 

fertilizer according to Dalton et al? Well digested sludge Is approximately 

3% solids, 98% water, and Is rich In nitrogen, phosphorous and potassium - 

the three basic elements necessary for vigorous plant growth. Separation 

of the sludge components into liquid and solid states shows that the liquid 

6 
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(water) contains only a small portion of the nitrogen and phosphorous but 

a large amount of the potassium, while the solids portion contains most 

of the nitrogen and phosphorous but only a small portion of the potassium. 

The great advantage of applying the solids via the water vehicle Is that 

water will not only serve for Irrigation, but also will allow the complete 

fertilizer content to remain.   This would not be the case If the sludge 

were applied In a dry form. 

Coker assessed the effects of liquid digested sludge on the growth 

of grass and barley.   In a well-designed experiment« the yield from the 

fields fertilized with sludge gave Increases In organic matter similar to 

those obtained using equivalent nutrient dosages of artificial fertilizer. 

No adverse toxicological effects appeared» even though the sludge contained 

significant levels of heavy metals. 

In a 1968 Water Pollution Control Federation literature review a 

resurgence of land application of sludge in the liquid form has been noted? 

Oalton et a^6   and Bacon9   described the Chicago Metropolitan Sanitary 

District's search for a solution to their present disposal problems which 

would be low in cost» not produce air, water or land pollution, obtain a 

beneficial use of sludge constituents and solve the problem in perpetuity. 

Application of liquid digested sludge to agricultural lands was thought to 

meet these criteria.   These papers also cited cities which currently dispose 

of sludge by this method and described the studies sought by the sanitary 

district to gain additional Insight into this method of sludge disposal. 

Some cities sell liquid digested sludge to private groups.   Others 

less fortunate must give It away or must even pay someone to haul it off 

the treatment plant property.   A few examples of these situations have 
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been reported:    (1) Orlando, Florida, sells liquid digested sludge to 

fruit growers for $1.00 per 1000 gallons, (2) two northwestern cities sell 

the liquid sludge for $2.00 - $10.00 per 1000 gallons, (3) In California 

liquid sewage sludge Is often blended with other materials and sold as 

fertilizer - the sludge Is usually given free of charge to commercial 

fertilizer companies or sold at a cost less than $2.00 per dry ton, (4) Olympia, 

Washington, Is paid $4.00 per ton and Chehalls, Washington, $10.00 per ton 

for liquid sludge, (5) some cities and Industries In the Midwest pay $7.00 • 

$10.00 per 1000 gallons to have the waste sludge hauled to disposal sites. 

In summary, disposal of liquid digested sludge on land areas Is quite 

popular In the United States and foreign countries.   Basically the reasons 

for this popularity are simplicity and economy.   A close look at the advan- 

tages reveals1: 

1. The process represents final disposal because the sludge Is normally 

hauled off the treatment plant grounds by someone assuming responslbllty 

for the material. 

2. The sludge Is useful as a soil conditioner and fertilizer therefore 

often can be sold for $1.00 - $10.00 per 1000 gallons. 

3. Small capital Investment Is required particularly If a contract 

for hauling Is negotiated. 

4. Complex mechanical operation and the use of chemicals Is avoided. 

5. Related to Item 4, sollds-Hquld separation processes can be 

eliminated, thereby Improving treatment plant economics and efficiency. 

Overall treatment plant efficiency Is Improved because there Is no need for 

sludge elutrlatlon and dewaterlng steps which usually recycle fine sludge 

solids through the treatment processes. 
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This method of sludge disposal should be extremely useful on Air Force 

bases since hauling distances to disposal areas are minimal.    During winter 

months when golf courses and outdoor recreational areas are not In use, 

digested sludge could be spread on these areas.   This practice should pro- 

duce some of the greenest fairways In the country.   Any major construction 

on Air Force bases Involving significant landscaping could use liquid digested 

sludge as a fertilizer and soil conditioner. 

Most Air Force bases are located In rural areas.    Neighboring farmers 

and ranchers should be amenable to picking up liquid digested sludge from 

Air Force treatment plants for use on their lands.   At times when the above 

cannot be accomplished, liquid digested sludge could be disposed of directly 

on remote areas of the base* on the sides of base roads, and on the sides 

of runways.   In these cases, assistance may have to be given to RoHs and 

Grounds In that an additional gang mower may need to be purchased to keep 

the grass trimmed In these areas. 

If digested sludge were to be used In habltated areas, housing areas, 

to Insure completely safety concerning the public health aspects, the 

liquid digested sludge should be ch^nrlnated.   The FWPCA report   shows 

chlorlnecosts from $11.00 to $60.00   per dry ton of solids depending on 

chlorine dose and contact time. 
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IV.    CONCLUSIONS 

1. Land disposal of liquid digested sludge Is an extremely attractive 

method for sludge disposal from Air Force Installations. 

2. This disposal method requires minimal capital and operating costs. 

3. This method Is an ultimate disposal method which reduces sludge 

handling to a minimum thereby markedly simplifying sewage treatment plant 

operation. 

4. Applying liquid digested sludge to new development areas as a soil 

conditioner and fertilizer, to large recreational areas such as golf 

courses and parks during off-use winter months, and to remote areas of the 

base will not endanger the health of Air Force personnel. 

5. If liquid digested sludge is to be used In habltated areas, chlorination 

of the sludge must be practiced. 

6. The Air Force has continually assumed its role of leadership in water 

pollution abatement (Executive Order 11288) at evidenced by the following 

actions: 

a. Combined treatment of industrial wastes with domesMc ..ewage on 

Air Force installations throughout the country, thus eliminating the need 

for expensive and difficult to operate chemical treatment, plants. 

b. Advanced treatment with water reuse by using chlorinated sewage 

treatment plant effluent for golf course irrigation (now under design at 

McGuIre AFB, NJ). 

c. A new secondary.treatment system (aerated lagoon) to produce a 

10 
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high quality effluent with n.lnlmal operation and minimal capital costs (now 

under design at Travis AFB CA). 

The Air Force should continue Its role of leadership In waste treatment 

and water pollution abatement by adding to the above list land disposal of 

liquid digested sludge. 

11 
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V.    RECOMMENDATIONS 

1. In lieu of constructing additional sludge drying beds and renovating 

existing drying beds on Air Force installations» land disposal of liquid 

digested sludge should be practiced. 

2. Land disposal can be accomplished on Air Force bases In the following 

manner: 

a. Use liquid digested sludge as a soil conditioner and fertilizer 

In new construction areas requiring large amounts of landscaping. 

b. Use liquid digested sludge as a fertilizer and soil conditioner 

on golf courses and other large outdoor recreational areas In the off 

season when these facilities are not utilized. 

c. When the above methods cannot be utilized for on base disposal» 

dispose of liquid digested sludge off base or on remote areas of the base. 

An additional gang mower may be needed to keep grass trimmed on remote 

areas of the base. 

3. For Air Force bases located In rural areas» the possibility of dis- 

posing of liquid digested sludge on neighboring farm and pasturelands 

should be Investigated. 

4. Before using liquid digested sludge In habltated areas» such as base 

housing areas» disinfect the sludge by chlorlnatlon to minimize danger 

to the public health. 
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OCPANTMENT  OF THE  AIM  FORCE 
HIAOOUANTINS   AIM   fONCC   LOGISTIC«  COMMAND 

WHIOMT.PATTKN»ON   AIM   FOACK   »ASK    OHIO  4S4aa 

MCDPE/76231 22 April 1969 

FY 70 MCP, Sewage Treatment and Disposal, George AFB 

USAF Environmental Health Laboratory, Kelly (HKG) 
Kelly AFB TX 78241 

1. Request qualified personnel from your organization be placed 
on TDY to determine the adequacy of the FY 70 MCP project des- 
cribed on the DD Form 1391, and whether additional work is 
required to provide adequate sewage treatment at George AFB. 
Direct communication is authorized to establish mutually agreeable 
dates for the survey.  Personnel performing the survey will be 
considered as serving on the staff of the Surgeon, 831 TAG 
Hospital, George AFB, during this period of TDY. 

• 
2. It is a sincere pleasure to pass on to you the expression of 
appreciation extended by the Regional Civil Engineer, Western 
Region, on the excellent service rendered them by your 
Laboratory.   Your continued high standards of performance are 
a credit not only to the Laboratory, but to the entire Air Force. 

FOR THE COMMANDER 

W. olC^^C^ 
H. G. WALLACE, Colonel, USAF, MC 
Surgeon 

1 Atch 
Ltr, 11 Apr 69, 
fr AFOCEHW-B, 
sub] as above, w/1 
atch n/c 

Cy to 
AFOCEHW-B 
831 TAC Hosp (SO), 

George AFB CA 92395 
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