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with high 8005 Is discharged untreated at George AFB CA,  Recomuendations to
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in 1969,
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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‘apbroved. 191 additijonal units
are peing programmed. 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 ;he 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 concapt investigation to determine
the adequacy of the FY 70 project as programmed ard to determine possible.
additional items of work not covered by the project for future programming,
the Regiéna1 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 plant 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 fhe FY 1970 MCP project

currently being designed and additional improvements required.




[T. SUMMARY OF RESULTS

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

currently conform to Executive Order 11228 and AFR 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 addi tional
family quarters on base with the resultant increase in sewage flow will
place an additional burden on the sewage treatmen; plant and further reduce j
its effectiveness. |
2. Adequate sewage and industrial waste treatment can be provited 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 ofl separation
to the sanitary sewer.

¢. 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.

f e. Practicing land disposal of 1iquid digested sludge.
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I11. 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 1n the higher Mojave Desert near Victorvilie CA somewhat remote from
a metropolitan area that couid 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 apprdved 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 15 January with a mean temperature of 459F. The warmest
month s August with a mean temperature of 80%F. 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 McD. During the warmer months (March through Sebtember) 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
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storm drainage system is used for the discharge of industrial waste. This

segment drains the flight line and ramp area and daylights to an open diteh
approximately 300 ft WSW of the sewage treatment plant. Effluent from the

base's sewage stabilization ponds fs 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 & 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 1ine. 0i1s 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 1n the
outfall culvert. Large quantities of free floating surface oil along with
masses of grease floc were noted flowing over the weir during frequent
visual observations. A large quantity of solids having the appearance of
oi1 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
1 ‘

1
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0i1 and grease and grit solids should be provided, A single conventional
free 0il1 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 shouid be discharged to the most convenient

sanitary sewer of sufficient size,
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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

e ki kst ———iir el T

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 averagé daily sewage flow measured during the six day
survey veriod 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.
é There was good agreement between direct field measurements of flow and that
of the ptant'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. Thg‘

projected average daily sewage flow with 372 additioral family quarters

¥ including 0.078 MGD of industrial waste 15 1.36 MGD. The projected

dverage daily raw sewage flow with 563 additional family quarters is

1.45 MGD. The projected flows provide an ailowance of 425 GPD per family
quarter in addition to the industrial waste. Fiqure 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; 1.e., approximately 4,0 MGD (2800 GPM) for 563 additional
quarters.,

6




FIGURE 2
AVERAGE DAILY SEWAGE AND INDUSTRIAL H_ASTE FLOWS
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FIGURE 3 |
CURRENT AND PROJECTED SEWAGE FLOW | {'
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D. Sewage Treatment Plant Projected Biochemical Oxygen Demand (BOD) !
and Suspended SoTids (53] Loadings ]

1. The two most commonly used parameters in the design of sewage
treatment plants are BOD and 55 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 201 mg/}

during the survey period and the averisge SS concentration was 151 mg/l.
The BOD of the industrial waste was slightly higher (230 mg/1) than the
sewage, however, 1ts 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 laék of Jaboratory facilittes, no BOD or 55 determinations
are being accomplished by plant operators, hence, not avaitable for
comparisen with the survey data. The 80D and SS concentrations found during f
the survey, therefore, are used to project these loadings on the sewage
treatment plant with the additional quarters. Table 1 1ists the current
and projected 80D, S5, and hydraulic loadings on the sewage treatment
plant. The projections assume the BOD and SS concentrations remain constant
with increased flows. Design and sizing of individual treatment processes

for biolegical treatment are normally based on averagé daily flows, 1

9
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TABLE 1
j SEWAGE TREATMENT PLANT CURRENT AND PROJECTED BOD AND SS LOADINGS
Current Projected
Surve Plant Records 372 Addt'l 5§63 Addt'l .
{6 Day *vg) {6 month Avg) Qtrs Qtrs i
Hydraulic (MGD) 0.97 1.12 1.36 1.45 ;
a 50D :
0 mg/ 20 20) 201 20
: 1bs/day 1622 1874 2270 2420 e
Suspended Solids
mg/ 1 156 156 156 156
1bs/day 1262 1460 1795 1927 ]
|
i
|
o
-
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-
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E. Current and Projected Unit Treatment Process Loadings and
tfficiencies .

1. Excluding separate sludge digestion and stabilization ponds

which are discussed elsewhere, the nain sewage treatment plant at George
AFB involves the following processes in the order 1isted:
! - a. Comminutors (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 J
through the final clarifier, i

e, Final sedimentation. ;

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

a. BOD loadings and remova) 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 Counci) (NRC) equations based on a study of military
installations. (See Appendix C for calculations and comparisons,)

Tables 3 and 4 contain the projected RO loadings and removal 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 eﬁcebt the 19ift 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 fina) clarifier will be

11
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hydraulically overloaded during peak daily flows tmpairing their effective-
nes-s.

b. The overall BOD removal efficiency of the main sewage
treatment plant is expected to decrease from a current 8l per cent to about
78 ver cent with the additional quarters. In terms of total pounds of BOD
in the plant effluent, this represents an increase from a current 306

Ibs/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 55 loadinas and removal efficiencies of each of the
listed orocesses and stabilization ponds found during the field survey are
sunmarized in Table 5. Tables 6 and 7 contain the projected 55 removal
efficiencies of the units for 372 and 563 additiona) family quarters
respectively. The same assumptions are made as for BOD loadings.

b. The overall 55 remows! efficiency of the main sewage treat-
ment plant is expected to decrease f+w a current 85 per cent to about B2
per cent with the additional quarter§. In terms of total pounds of §5 in
the plant effluent this represents an increase from a current 194 1bs/day
to 273 and 335 lbs/day with each increment of family quarters.

% In additfon to correcting hydraulic deficiencies for the main
plant, the FY 70 MCP project provides for the instaliation of a grit chamber
at the head of ihe plant orior to the comminutors, Operating problems have

been experienced by plant personnel due to grit deposition im the digesters.

Removal of the grit will alsc prolong pump life by reductng the grits
12
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abrasive action. The new grit chamber will alleviate the grit problem.

5, 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 and other items

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

maintenance.

13
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— Table 2
E -9
BOD LOADINGS AND REMOVALS
Field Survey Data
{13-19 Aug 1969)
Cumulative % BOD Removed
~ BOD Removed Based on Raw Sewage BOD
Flow to Unit  BOD Applied Applied BOD as & of Raw and % Remaining in Effluent
Unit(s) MGD 1bs/day Removed % Sewage BOD Past Unit
Comminutor 0.97 1622 0 0 0
Primary Clarifiers 1.62(1) 2051(1) 50 63 37
{55' Clarifier) 1.30 1474 42 38
{44' Clarifier) .32 577 72 25
Ist Stage Trickling F1t.  1.62(1) 1017(1) 26 16 73
(60* Filter) 1.30 857 25 13
(44* Filter) .32 160 32 3
2nd Stage Process 0.86(2) 3782 g3 7 81
(44° Filter) 0.86 378 15 3
(44* Final Clarifier) 0.86 321 21 4
Stabilization Ponds 0.97 306 Zlfiacrease)(3) 4(increase)(3) 77
(Irrigation Golf Course) 0.26 148 100 9
(Evaporation) 0.06 0 0 0
Final Discharge 0.65(4) 369 0 0 | 77
NOTES: (1} Includes recirculation from 1st stage filters and sludge “rom final clarifier.
(2) 0.11 MGD and 51 1bs/day bypassed second stage process.
(3) BOD concentration increased from 38 mg/1 in influent to pond to 68 mg/1 in effluent due to
(@) algae carry-over. :
a

Indicates average daily discharge. Actual discharge from pond occurs about 5 days per week.
No discharge 2 days per week. .




Table 3

BOD LOADINGS AND REMOVALS
372 Additional Family Quarters

Cumulative = BOD Removed
BOD Removed Based on Raw Sewage BOD
Flow to Unit 30D Applied Applied BOD as = of Raw and % Remaining in Effluent

Unit(s) MGD 1bs/day Removed % Sewage BQD ] Past uUnit
4 Comminuter 1.36 2270 3] 0 4]
] Primary Clarifiers 2.72(1) 3088(1) 52 7 35
{55°' Clarifier) 1.82. 2059 52 47
3 Lry Clarifier) 0.90 1029 52 23
E Ist Stage Trickling F1t  2.72(1) 1450(1) 8 5 70
3 (60" Filter) 1.82 994 8 3
3 {44° Filter) 0.90 497 8 2
2nd Stage Process 1.18(2) 602(2) 32 9 78
(44" Filter) 1.18 602 ‘ 10 3
(44' Final Clarifier) 1.18 543 25 6
Stabilization Ponds 1.36 497

ST

Includes recirculation from 1st stage filters and Sludge from final clarifier.

NOTES: (1)
{2) 0.19 MGD and 86 1bs/day of BOD will bypass secend stage process.

e P P A Pt e s .1
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Unit(s)

Comminutor

Primary Clarifiers
(55* Clarifier)
{44* Clarifier)

1st Stage Trickling F1t.

(60" Fiicer)
(44® Filter}
2nd Stage Process
{42' Filter)
(44" Final Clarifier)

Stabilization Ponds

97

Flow to Unit

Table 4

BOD LOADINGS AND REMOVALS
563 Additional Family Quarters

BOD Appltied Applied BOD

Cumulative ¥ BOD Removed
BOD Removed Based on Raw Sewage BOD
as % of Raw and % Remaining in Effluent

MGD 1bs/day Removed ¢ Sewage BOD Past Unit
1.45 2420 0 0 0
2.99(1) 3292(1) 52 70 34
1.94 2195 52 47
0.96 1097 52 23
2.90{1) 1597{1} 5 3 69
1.94 1065 5 2
0.96 532 5 1
1.15(2) 6272} 32 9 78
1.19 627 11 3
1.19 555 24 6
1.45 560

Includes recirculation from 1st stage filters and sludge from final clarifier.
0.16 MGD and 135 lbs/day of BOD will bypass second stage process.




Table 5

SUSPENDED SOLIDS (SS) LOADINGS AND REMOVALS
Field Survey Data
{13-19 Aug 1969)

Cumulative % 5SS Removed
SS Removed as Based on Raw Sewage 5SS
: Flow to Unit SS Applied Appiied SS % of Raw Sewage and % Remaining in Effluent
Unit(s) MGD ibs/day Removed % 5s8

Past Unit
Comuinutor 0.97 1262 0 4 Y}
Primary Clarifiers 1.62(1) 1738(1) 45 52 25
{55' Clarifier) {1.30) (1258) {37) (38)
{3a' Clarifier) {6.32) (480) (65) (24)
1st Stage Trickling Flt. 1.62 959 24 18 66
(60' Filter) {1.30) {791) (25) {15}
(44® Filter) (0.32) {168) (22) (3)
2nd Stage Process 0.86(2) 378(2) 62 19 ' 85
(48" Filter) (0.86) (378) (15) (5)
{44* Final Clarifier) {0.86) {321) (55) (14)
Stabilization Ponds 0.97 194 47(increase){3) 14(increase)(3) 71
(Irrigation Golf Course) 10.26 (148) {100) (12)
. {Evaporation) 0.06 (0) (0) (0)
Final Discharge 0.65(4) 368 o 0 71

NOTES: (1) Includes recirculation from 1lst stage filters and sltudge from final c¢larifier.
(2) 0.11 MGD and 46 1bs/day of SS bypassed second stage process.
{3) 35S concerntration increased from 22 mg/1 in influent to pond to 69 mg/1 in effluent due to
. algae carry-over.
3 (4) Indicates average daily discharge. Actual discharge from pond occurs about 5 days per week.
3 : No discharge Z days per week.




Table 6

SUSPENDED SOLIDS (SS) LOADINGS AND REMOVALS
372 Additional Family Quarters

Cumulative % SS Removed
SS Removed as Based on Raw Sewage SS
Flow to Unit SS Applied Applied S5 % of Raw Sewage and % Remaining in Effluent

Unit(s) HGD 1bs/day Removed % S5 Past Unit
Comminutor 1.36 1795 0 0 0
Primarv Clarifiers 2.72(1) 2624(1) a0 59 ' 13
(55* Clarifier) 1.82 1764 38 37
(44* Clarifier) 0.90 860 as 22
1st Stage Trickling F1t  2.72 1572 23 20 67
(60 Filter) 1.82 1100 24 15
{44' Filter) 0.90 472 21 5
2nd Stage Crocess 1.18¢2) 528(2) 57 15 82
(44* Filter) 1.18 528 15 3
(44" Final Clarifier) 1.18 430 48 11
Stabilization Ponds 1.36 273

NOTES:

{1) Includes recirculation from 1st stage filters and sludge from final clarifier.
(2) 0.18 MGD and 79 1bs/day of SS will bypass second stage process.
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Table 7
= , o
SUSPENDED SOLIDS (SS) LOADINGS AND REMOVALS :
563 Additional Family Quarters .
: Cumuiative £ SS Removed
g 5SS Removed as Based on Raw Sewage SS 3
2 flow to Unit SS Applied Applied SS % of Raw Sewage and % Remaining in Effluent 3
Unit(s) MGD 1bs/day Removed % SS Past Unit ;
Comminutor | 1.45 1927 0 0 0 1
Primary Clarifiers 2.90(1) 2790{2) a0 58 13
1 (55' Clarifier) 1.94 1875 37 36 L
% ) {42' Clarifier) 0.96 915 45 22 “3
3 lst Stage Trickling F1t  2.90{1) 1685(1) 23 20 66
' (60" Filter) 1.94 1180 25 . 15 3
i (44" Filter) 0.96 505 21 5 f
4 ,
2nd Stage Process 1.19(2) 528(2) 59 16 82
A (44* Filter) . 1.19 528 : 17 : 5
3 (44' Final C‘Iarifier} 1.19 436 50 11
3 Stabilization Ponds 1.45 335
- o
3 <&
NOTES: (1) Includes recirculation from lct stage filters and sewage from final clarifier.
(2) 0.26 MGD and 115 1bs/day of SS will bypass second stage process.




F. Stabilization Ponds and Reuse of Treated Waste Water

1. The existing stabilization ponds are well located on base in
regards to prevai1ing.winds and additional adjacent area {s 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 annqa] precipitation at George AFB is only
4.1 in/year and so Yong as pond embankments ara2 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 discharggd of f

base from the ponds.

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

to the ponds was 38 mg/) and increased to €8 mg/1 in the effluent.
Suspended solids also increased from 22 mg/1 to 69 mg/1. These increases

20
<0

b B b e s




Fv.—ﬁ_-m»rw-m- TR
v
i

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 efaporation. Considering the reduced
volume of water in the final effluent the total pounds of BOD increased
from 306 1bs/day in the influent to only 368 1bs/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 Q
overflow weir is not sufficient. '

4, During the survey period the ponds were receiving an average
of 306 ibs/day (34 1bs/acre-day} of BOD. With the higher BOD Toadings on
the main treatment plant and lowered removal efficiency of the main plant
with the additional quarters the ponds will receive approximately 500
1bs/day (55 1bs/acre-day) and 560 lbs/day (62 1bs/acre-day) with 372 and
562 additional family quarters respectively. Detention times will decrease
from the current 9 days tn 6.5 and 6 days.

5. Design procedures fcr stabilization ponds are at best not
procise, Involved at nne and the sime time are sedimentation, oxidation, 1

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 anot less
21

<1




e

than 30 days and for an organic loading that does not axceed 50 lhs/day

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

the Texas State Department of Health where ¢limatic conditions are some- ,

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

for the organic loading of wastes entering

"The basic design
: stabilization ponds shall not exceed 35 pounds of BOD per

acre per day based on the tota] surface area of ponds or

cells. Where stabilization ponds are proposed to be operated

4:
in series, the loading on the initial pond or cell shall not

T

exceed 75 pounds 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

paratures that exist at George AFB a detention time of 30 days §s un-

tem

realistic.

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

would suffice for the projected loadings on the ponds without further

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

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

additional pond which will allow maximum use of existing piping and possibiy

, a minfmum of earth work.
-
' 7. The use of the treated waste water from the ponds for irrigation

1

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

In effect this not only results in removal of the waste but an economica) ¥

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

ments currently used for jrrigation. Potable water is currently pumped .a

22
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from wells in the Mojave River Valley several miles distance from the

base and requires a several hundred foot 1ift resulting in exceedingly high
pumping cost. Additional use of the water for irrigcation should be Investi-
gated by base personnel. Appendix E contains an excerpt from the California
Administrative 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.

5.

The existing ponds require maintenance, particularly on the

scuth ents, to direct storm water around the ponds and otherwise protect

tha ~uid embankments.

¥ To Golf Course

Existing - -
Drainage Channel,

= Proposed Pond

ﬁhPﬂW.Exist1ng Fence Line

i SEWAGE
. Treatment Plant

Existing "X
Effluent Line !

23 : Figure 4 Existing and Propesed
Stabilization Ponds
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6. Sludae Digestion and Disposal

!. $ludge 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 Imhoff tank principal. Both
digesters are heated to approximately 90°F and mechanical mixing is provided.
Sludge from the final clarifier flows by gravity to the raw sewage 1ift
station and then to the primary clarifiers., Sludge from the large (55')
primary clarifier is Currgntly 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 (1ike an Imhoff tank} to its digester. Partially digested
sludge from the clarigester is pumped for 30 minutes each day to the seéperatle
digester where further digestion takes place.

p. The current and projected loadings on the digesters and
axpacted detention times for digestion and storage of the sludge is summarized
in Tahle 8. Calculations are contained in Appendix C. The projectians for
the additiona) 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
sludgé. howéver. will be scmewhat limited. This lack of storage capacity
should orove to be of Tittle 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

24




Table 8

CURRENT AND PROJECTED DIGESTER
LOADINGS AND SLUDGE DETENTION

Volatile Raw Sludge - Sludge STudge‘a)
. _Solids Yolume _ Detention
lbs/dayg '
1000 ft
1bs/day digester Raw Diqested Digestion Storage
Total . space  ftd/day ft3/day Days . Days
Current
Survey Datall) 513 28.0 500 163 55 28
Imnroved2) 513 28.0 315 135 84 34
Concentration
Projected(z)
372 Gtrs 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

(2)
(3)

sludge pumped to clarigester @ 65% volatile solids and 5% total

solids in digested sludge. :
Based upon 4% total solids in raw sludge @ 65% volatile and 6%
total solids in digested sludge.

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 compartinent of

separate digester.
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compartment of the clarigester, The concentration of this sludge was only

2 per cent. The settleable s0lids concentration of the raw sewage

{(including sec0ndary sludge) averaged 5.3 m1/1 and the trickling filter
recirculation flow through the large clarifier averaged 0.7 mg/1. Equating
these values to the total flow through the Yarge clarifier, the studge
pumped to the clarige.ter should be about 3,300 gal/day whereas 12,600
gal/day was actually being pumped. 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 appfoximately 4 per cent and ailow 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 personnei 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 adiust pumping rates accordingly.

d. No direct measurement could be ol.tained of the 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 sotids concentration of approximately 4 per cent. Considering the
more dilute siujye 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.
26 -
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2. Digested Sludge Removal and Disyosal:

a. The existing sludge drying beds consist of eight diked
sections with a total surface area of 8,680 f12, Currently, on a weekly
average; one bed is flooded per week to a depth of 3 inches. This would
indicate on an average a digested liquid sludge removal rate from the
digester of 40 ftd/day. 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 projacted for the additional quarters will require flooding

of al) 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

manaually 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,

27
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¢. 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 disposa) 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 soi1

conditioner and fertilizer should prove most beneficial for the base.

P T P




IV. CCNCLUSIONS _

1. The main sewage treatment plant at George AFB is currently removing
81 per cent of the raw sewage's BOD and 85 per cent of the suspended soiids.
These efficiencies are expected to drop to 78 per cent BOD removal and 8?2
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 AFR 161-22.

2. The efficiency of BOD and suspended solids removal including both
the main treatment plant and stabilization pords is 77 per cent and 71 ver
cent respectively. This decrease in efficiency from that of the main treat-
ment plant alone is due to the carry-over of a1g§e suspended in the
effluent from the stabilization ponds.

3. The current FY 70 MCP project will correct existing and projected
hydraylic deficiencies. Relocation of orfices on the distributors of each
trickling filter by plant personnel can increase their hydraulic capacity.

4. to treatment is provided for a large quantity of industrial waste.
This waste can be adequately treated in combination with domestic sewage.
Priof ofl 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 ihdustrial waste treatment in conformance
with Executive Order 11288 and AFR 161-22 to the extent of 85 per cent BOD
and suspended solids removal can be provided by:

a. The construction of one additional stab111zati6n pond of 7.5

acres. This pond should be the first to recefve 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 1iquid digested sludge wili 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 1tr, 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, #igure 4 contains a suggestéd location for this pond. The
overflow structure from this pond should be cunstructed 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 multiple-vaived pond draw off 1ines or an adjustable overflow device
so that the liquid level of the pond can be adjusted to permit operatfon
at depths of 2 to 5 feat., The lowest of the draw off 1ines 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 suggeéted to reduce
the Tiquid volume and total pounds of BOD and suspended solids discharged off

base. Use of the water on the golf course "greens" during winter months,

3
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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 Tow temperatures. | i
' 5. Use existing sludge drying beds to the extent‘practica1 and j
practice land disposal of remaining Viquid digested sludges. (See k
Aooendix E for land disposal.)

T T
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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 of 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

). IEMPERATURE: The avera?e daily maximum temperature for January ;
is 56.8°F with an average minimum of 33.2°F. The temperature extremes

are a record high of 80°F and a low of 9°F,

2, PRECIPITATION: The amount of measurable precipttation reaches its 9
maximom total in January with an average of 0.86 inches. January also 4
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 i
1 inches in a 24 hour period. The greatest amount of measurable precipi-
i tation was 2.74 inches,

3. SURFACE WINDS: The prevailing wind direction is southeasterly 1
through southerly and accounts for 31.5% of the wind. The maximum wind :
gust was out of the south at 54 knots, i

4. FLYING WEATHER: January will be slightly less cloudly than December.
The sky condition will be clear to scattared 65.0% of the time. Condi-
t;on; gr?ater than 1000 foot ceflings 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 numercu;
frontal passes during the month.

FLYING WEATHER:

6. SUMMARY:

i TEMPERATURE :

1 Absolute Maximum-==-==--~ 80.0°F  Average Maximume------ 56.8°F
i Absoiute Mininumes--=~v- 9,0° Average Mininum-------32,2°F
: 1.1 — 45.2°F

1 PRECIPITATION:

I Average 0.86 inches

; Greatest 2.74 inches

(Greater than or equal to)

10,000/10 86.1%
3,000/3 96.1%
1,000/3 98.7%
1,000/1 99.3%




FEBRUARY

1. TEMPERATURE: The average daily maximum temperature for February is
59,8%F with an average minimum of 35.7°F. The temperature extremes are
a record high of 79°F and a low of 13°F,

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 WINDS: The prevailing wind direction 1s 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
59,47 of the time. Conditions greater than 1,000 foot ceilings and

- I 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 79°F

Mean Daily Maximum 59.8

Mean 47.9

Mean Daily Minimum 35.7

Absoiute Minimum 18

PRECIPITATION:

Average/Month 0.59 inches

Greatest/Month 1.91

Average No of days
with measurable precip 4

FLYING WEATHER:

10,000/10 84.6%
3,000/3 96.3
1,000/3 99.1
1,000/1 99.7
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MARCH

1. TEMPERATURE: The average daily maximum for March 1s 64.0°F with an
average minimum of 38.7°F. The temperature extremes are a record high of
85°F and a low of 24°F, ' '

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 yoars.

3. SURFACE WINDS: 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,

§. 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 Maxinum 85%
Mean Daily Maximum 64.0
Mean 51.6
Mean Daily Minimum 38.7
Absolute Minimum 24.0

PRECIPITATION:
Average/Manth 0.50 inches
Greatest/Month 1.46
Average No. of days

with measurable precip 3 days

FLYING WEATHER: {Greater than or equal to)

10,000/10 84.9%
3,000/3 97.1
1,000/3 9.1
1,000/1 99.5
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AFRIL

1. TEMPERATURE: Average daily maxinum during April is a 72°F while
the average minimum is a 44°F. Records show that temperature extremes
are a record high of 94°F and a low of 31°F. 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-WiW) occurs 37.1%. During April an effective crosswind
of 20 knots or greater may be expected 3.3% of the time. 84,97 of the
April winds are less than 21 knots,

4, FLYING WEATHER: The predoninate 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 a1l 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 ;

Absotute Maximum 940¢

Mean Daily Maximum 72

Mean Daily Minimum 44

‘Absolute Minimum 3
PRECIPITATION:

Average Monthly Precip ‘ 0.26 inches

Average No. of days w/measurable

precip ¢ days

FLYING WEATHER

>5000/5 93.8%
>1000/3 99.6%
7100071 0.2
< 200/; 0.1
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MAY

1. TEMPERATURE: The average daily maximum during Ma: . a 79°F while

the average minimum is a SDgF. Records show that temperature extremes

are a record high of 100°F and a low of 36°F. 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 1s a very rare occurance with only trace baing recorded.

3. SURFACE WINDS: The prevailing wind direction during May is S through
W. Souunerly winds {SSE-SSW) occurs 35,0% of the time, while a Westerly
wind (SW-WNW)occurs 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
condit{on with cTear skies prevailing 55% of the time. A bruken 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 cdlings

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 fronta)
passage.

6. SUMMARY:
TEMPERATURE :
Absolute Maximum 100°F
Mean DAily Maximum 79
Mean Daily Mininum 50
Absolute Minimum N
Pracipitation:
Average Monthly Precip 0.08 inches
Average No. of days with
Measurable Precip 0.5 days
FLYING WEATHER
25000/5 97.6%
21000/3 99.9
<1000/ 0.0
< 20074, 0.0




JUNE

1. TEMPERATURE: The average daily maximum during June is 880F, with
the average minimum of 57°F. Records show that temperature extremes
are a record high of 111° and a Yow of 41°F, 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 winds (SE-SS5W) occurs 30.1%. During June an effective cross-
wind of 20 knots or greater may be expected 1.2% of the time. 90,74 of
the June winds are less than 21 knots.

4. FLYING WEATHER: The predominant sky coverage is a clear to scattered
condftion with clear skies prevailing 73.6% of the time. A broken to
overcast condition can be expected $,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 tnunderstorms and winds with these being rare.

6. SUMMARY:
TEMPERATURE
Absotute Maximum 19F
Mean Daily Maximum 889F
Mean Daily Minimum 570F
Absolute Minimum 41°F
PRECIPITATION
Average Monthly Precip 0.1 inches
Average No. of days with
Measurable precip 0.5 days

FLYING WEATHER

>300/3 99.9%
>7000/3 99.9%
<1000/1 0.0%
< 200, 0.0%
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JULY 1967

1. TEMPERATURE: The avera?e daily maximum during July ts 96.4°F with
the average minimu. ot 65.6%F, Records show that temperature extremes
are a record high of 108° and a low of 50°F,

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 s 0,72 inches,

3. SURFACE WINDS: The prevailting wind direction for July is SE tarough
S, “Southerly winds (SE-SSW) occur 55.9% of the time, while a Westerly

wind (SW-H) occurs 19.74. 94.1% of the July winds are less than 16 knots.

4. FLYING WEATHER: The predominant sky coverage is a clear to scattered
condition prevailing 71,8% of the time. Conditions greater than 1000/3
(VFR) occurs 99.9% of the time while conditions greater than 10000710
occur 95.6% of the time.

5. SEVERE WEATHER: July has an average of two days with thunderstorns.
6. SUMMARY:

TEMPERATURE :

Absolute Maximum , 1089F

Meun Daily Maximum 96.4

Mean Daily Minimum 65.6

Absclute Minimum 50
PRECIPITATION:

Average Monthly Precip 0.1 inches

Average No. of days with

Measurabie Precip 2.4 days

FLYING WEATHER

>10000/ 10 95.6%
23000/3 99. 82
2100073 $9.9%
100071 100. 0%
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AUGUST

1. TEMPERATURE: The average daily maxgmum temperature for August is
94.6°F, with an average mininum of 64.4°F. 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 1s 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 SKW.
Southerly winds (SSE-5-5SKW) occurs 41.4% of ‘he 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 1BOOL. The maximum wind has been a SE
wind at 35 knots,

4. FLYING WEATHER: August will be slightly more cloudly than July.
The predominant condition of c¢lear to scattered clouds exists BB.6/
of the time. Conditiens 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 thunders torns .

6. SUMMARY:
TEMPERATURE ¢
Absolute Maximum 106°F
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:
210000710 96.2%
S 3000/3 99.9
> 1000/3 | 99.9
2> 1000/1 100.0
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SEPTEMGER

1. The average daily maximum temperature for September is
90.1°F, with an average minimum of 59.2°F. The temperature extremes
are a record high of 107° and a low of 3B°F.

; 2. PRECIPITATION: September has a mean of 0.19 inches of precipitation
% which 1s 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.

SoutherTy winds {SSE-S-55W) 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 ¢louds exists 69,37

of the time. Conditions greater than 1000 feet ceilings and 3 miles
visiﬁi]i:y exists 99.8% of the time, greater than 10000/10 exists 92.57%
of the time, '

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

6. SUMMARY:
TEMPERATURE ; ]
Absolute Maximum 1079F 3
Average Maximum 90.) b
Mean 74.8 :
Average Minimum 59,2 ‘ ;
Absolute Minimum 8 {
PRECIPITATION: ;
Average 0.19 inches
Greatest 2.46 inches
; FLYING WEATHER: :
: 10000/10 95.2% j
4 3000/3 99.5 ]
< N 1000/3 : 99.8

1000/ 1 99.9
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OCTOBER

1. TEMPERATURE: The average dally maximum temperature for October fs
78.69F, with an averaae minimum of 50.40F, The temperature extremes
are & record high of 950F and a Yow of 316F,

2, PRECIPITATION: October has a mean of 0,19 fnches of precipitation
which 1s due primarily to weather associated with frontal passage. The
greatest amount that has occurred in October {s 1.14 inches,

3. SURFACE WINDS: The prevailing wind direction is SE through S which
occurs 36.¢% 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 s1ightly more cloudy than September.
The predominate condition of clear to scattered clouds exists 62.6% of
the time. Conditions greater than 1000 feet ceilings and 3 miles visi-
b;IIth exists 99.8% of the time, greater than 10000/10 exists 90.6% of
the time.

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

6. SUMMARY:
TEMPERATURE :
Absolute Maximum 95%F
Average Maximum 78.6
Maan 64.7
Average Minimum 50.4
Absojute Mininum 3
PRECIPITATION
Average 0.19 inches
Greatest 1.14 inches
FLYING WEATHER:
10000/10 90.6%
3000/ 3 99.5
1000/3 95.8

10001 99.9
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NOVEMBER

1. TEMPERATURE: The avera?e daily maximum temperature for Novenber is
64,70F, With an average minimum of 39,10F. The temperature extremes are
a record high of B50F and & low of 100F,

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 1s SE accounting for
134 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 g?o:s are observed 42 hours. The maximum wind has been a SW wind

at nots.

4. FLYING WEATHER: November will be cloudier than October. The pre-
domifiate condition of clear to scatterea clouds exist 76.5% of the time,

Conditions greater than 1000 foot ceilings and 3 miles visibility exist
99.3% of the time. '

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

6. SUMMARY:

| e

TEMPERATURE :

Absolute Maxinum B50F

Average Maximum , 64.7

Hean 52.1

Average Mininun 39.1

Absolute Minimum i0

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 59.5
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DECEMBER

1. TEMPERATURE: The average daily maximum temperature for December
is 58,60F, with an average minimum of 34.49F, The temperature extremes
are a record high of 86%F and a low of 17°F,

¢. 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 Uecember 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 time. The maximum wind gust for December was out of
the north at 56 knots,

4, FLYING WEATHER: December will be slightly more cloudy than Novenber.

The sky condition will be clear to scattered 71.8% of the time. Condi-
tiona greater than 1000 foot ceilings and 3 mile visibility exist 99.0v
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 Maxj.num 86.00F
Ahsolute Minimum 17.09F
Average Maximum 58,60¢
Average Minimum 34..40F
Mean 46.79F
PRECIPITATION:
Average 0.62 inches
Greatest 3.86 inches
FLYING WEATHER: (Greater than or equal to)
10,000/10 88.1%
3,000/3 97.3
1,000/3 99.0
1,000/1 99.4
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Appendix B R
FIELD SURVEY DATA ' ]
(FLOW AND WASTE ANALYSIS)
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| , RRATIRE l' ARG il waximan AVETaa
o Conciitueny, Pe a:‘d‘.al LLIOLLYY ¢ Awedtge i Recorded | Composited n,. SO
! l Vadue | Velue - Lbs/ley i[ Value Valie 1 owbe Lu
h 1B |
- IR ET o .
Colur | - | - | - i' - - ‘ -
! Surciolvy | - ! - : - | - - - 4
s | (o) | Gt | o) | ety |
l 1
o 21 7a | a 6 | 057
Con 967 L38 - I 161 131 - }
P s - - - | 200 170 { - ?
. ootal S, 800 579 hesl o = A
‘r S-Hv- 5- 8.0* 503* - :l 0'3* 0.2* : - '
| Buuse S 306 178 1hho f 110 73 1M !
|l i %2 | 8.2 b2 1 - - -
(A, 2.0 | 18.8 12 o - - e
I [ 25,0 A, 10 & - - Y a |
U it 019 00 ' 01 i - - - !
| oni 15.0 neé o 8.0 ho 2T
CLEaSE | ’ |
I ‘ |
LS | (wA) | (aed) | | men) | ) | ;
I ! :
OLTHIU: 0,02 0,00 | o0 | - - . J
CRI.OM TUM 0.08 0.5 « 0 - - - i
0OPPER 0.07 0,06 | 0.8 - - : -
N 0,31 0,30 I 2. - - -
LELD 0405 0.0 | 0. - - -
MANGANISE 0.08 0.08 . 0,8 - - -
SV 0.21 0,16 1.3 - - -
l ZI?:G 0027 0020 l-é - - -
AN FLOW
HGD - C.97 - - 0.67 -
| GPM - 67k - - 465 -

# Reported as ml/l

Table 9:

48

Stations 1 & 2 Physical and Chemical Analysis Data
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NN | TATION | ,

b Vel | avevege |[ nax i Averaje { 1

consuituent] Recardid; Soriosive | Lvereie Lecorced | Composite! Averanc ‘

Vaawoe | Valwe wosfoay II Value Valve | Los/Lay !

) | 5 P ?

o 7.4 23 i - Il 1.6 7.8 -

Colos - - | - l - - - :
Turaidivy - - : - - - -

PARANLCERS

{mg/1)

(wg/i)

B
)

(mg/i)
61

(mg/L)
59

50D 108 &0 6l0
Con 148 116 - 159 121 -
0D 145 129 - 155 126 -
Tobal i - - - e _ -
Scttl So 006'* 003* - i 1.0* 0.7* -
Susps S 100 63 148 90 55 596
S ¢ - - - - - -
P\”)f. - - - - - -
MBAS - - - - - -
PE‘.E:‘:OLS - - - - - -
OIS & 3.8 2.6 7 - - | -
1ITALS (mg/1) (mg/1) (mg/1) (mg/1)
CATTUM - - - - - -
CHRON IUM - - - - - -
COPPER - - - - - -
IrON - - - - - -
LEAD - - - - - -
MANGANESE - - - - - -
| SILViR - - - - - -
A - - - - - -
BEAN FLOW '
iten) - 0,32 - - 0,67 -
GPY - 222 - - Lés -

*Reported as ml1/1

Table 10:

Stations 3 &4 Physical

and Chemical Analysis Data

49
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STANICH S STirIon 6
nakinan | Averaie . Haximair Averaje i
Constituent| Hoscowsd Camposivn ! ~wrezs i hecorded | Couposite| avers . |
Valuo Value | wos/Day “ - Value Value | Lus/loy
‘ |
oE 7.7 78 L - 7.6 (0 -
Color - - ! - - - - !
Turbidity - - - - - - '
PARAETERS | (mg/l) (mg/1) {mg/1) (mz/1) ;
302 53 ] 109 67 53 L
Col 10 a7 . - 148 103 - .
TCD 117 88 - 148 115 -
Totsl S. - - - - - -
Setb, S O.Liw 042¢ - 1.3+ 1,0# -
Susp, S. 50 LS 121 8s 50 wor |
o] - - - - - ! - i
POE - - - - - : - !
VBLS - - - - - ! - |i
BETIOLS - - - .013 01 0.1 "
OILS & - - - - - - |
EASE ’
HETALS (mg/1) | (mg/3) (mg/1) (ng/) :
CATH IV - - - - - - l
CHEON TUM - - - - - - ;
CaPPEX - - - - . -
I'RON - - - - - -
LEAD - - - - - -
hANGAN‘E“E - - - - - -
STLVER - - - - - -
ZING - - - - - -
YEAN FLOW
KGD- - 0,32 - - 0.97 -
OGP - 222 - - 674 -

# Reported as mi/1

Table 11:

50

Stations 5 & 6 Physical

and Chemical Analysis Data

50




B N T SR s o] 1 ey AT

e | STARICH 8
[ uxinan [ AVENLSE | i I aximan AVeTAC |
Conatiivent, Recordud | Counaciid | o wrige | aecorded | Compoglite’ averanc

1,

.

-t

Pyl tiiel

. Valua | Velwe . LiofBoy i Valiue Value | Les/Coy !
!
_J;*l 706 70’4 i - H 7-6 ?ol-l & -
o i 1 ]
WOLG - ' - - . - - -
oty - | - | - | - - 1 -

&
e

(mg/L) | 1

senzmms | (mefs) 1 (ag/d)
38 306 i

o)) 65 | s |
Con 48 71

w
&
g

[=]

- 79 - |
o 103 97 - 117 86 - | 3
Total S. - ' - - 575 LS9 3292 ! )
Sﬂtto S. 006* Ogh' - 003' T" - i= .
fusp, 8. 65 356 | 35 22 178 3
w3 - - 13.2 10,6 7% | 1
|20 | - ‘ - o= Ul 28,0 16,0 | 11 ;
VBIS e |88 1 65 W7
ProiS - ! - - ! O0h 00 ; 0,1 r
OIS & - - - 3.0 | 1,2 . 9 |
G2 , | |
. :
LETALS (/) | (mgh) | (rg/i) (mg/1) ; -
CATATUY - - | = 0.1 0,1 | 0.7 , 1
CHEG: TUM - - - 0,05 0,05 | 0O,k !
COPPER - - - 0.2 0,2 b
oo - - - 0.l 0.1 0.7 g
LEAD - - - 0.05 0,05 0.L
M ANGANESE - - - Ua05 0,08 oL
STLVEX - - - S 0,09 0.6
| ZING - - - 0 0,09 | 0.6
|
WIAN FLOW '
16D - 0,86 - - 0,97 -
X GRi - 597 - - 671 -

# Reportad as mL/1

Table 12: Stations 7 & B Physical and Chemical Analysis Data
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STATION 9

o STATION 10

Max imum Average “MaxTmom Average

Constituent Recorded Composite  Average Recorded Conposite Average
— Value Value Lbs/Day Value Yalue  Lbs/day
pH 9.0 8.7 - 8.0 7.6 -
Color 160 127 . 100 76 -
Turbidity 155 106 - 0 0 -
PARAMETERS  {mg/1) {mg/1) (mg/1) {mg/1)
BOD 90 68 - 504 230 149
COp 187 160 - 1140 602 -
TOD 190 147 - 1170 535 -
Total S, 580 529 . 970 606 394
Sett. S, 0.2+ 0.1 - T* 0x -
Susp. S, 105 69 - 55 27 18
NO3 4.4 3.9 - 20.0 6.9 5
PO4 10.8 6.6 - 50.0 18.1 12
MBAS - - - 400 161 108
PHENOLS 014 .011 - 049 021 0.1
OILS & 2.4 1.6 - 12.9 6.9 5
GREASE

METALS (mg/1) (mg/1) (mg/1) (mg/1).
CADMIUM 0.01 0.01 - 0.04 0.02 © 0.1
CHROMIUM 0.05 0.05 - 0.15 0.08 0.1
COPPER 0.02 0.01 - 0.08 0.04 a,1
IRON ¢.06 0.06 - 0.30 0.18 0.1
LEAD 0.05 0.05 - 0.33 0.12 0.1
MANGANE SE 0.05 0.05 - 0.10 0.07 0.1
SILVER 0.10 0.06 - 0.17 0.09 0.1
ZINC 0.05 .05 - 0.17 0.08 0,1
AVG FLOW
MGD - 0.65 - - 0.078 -
GPM - 451 - - 54

I

*Reported as mi/ 7

Table 13:

Stations 9 & 10 Physical and Chemical Analysis Data




0a T I0N ] STATION
[ Hawtizun T Avers;e ', wandzam Averape !
Congiituenty Recordad | Conpossite | aversse ' decorded | Composite! A -avaze
Valua Valuo ™ Lbs/Say . Value Value | Ltu/Coy |
o - 8,0 - I ;
Soiex - 150 - | i
Turdidity - - - '
PLRAVETERS | (mg/l) (mg/1) | {mg/1) (mg/1) |
. )V) - - - ‘
Cou - 239 - !
D - 100 - !
TO"C&l S' - 610 -
Satt. S, - 0.” -
Suusp. S, - 100 -
%03 - 5.3 -
?C‘ - 6.8 - l
1'13"-8 -. 7.0 - ' ! |
PHELOLS - 011 - , !
OLS & - 0.9 - ! } I
CREASE : ! |
MRS | (mgA) | (ma/d) | (mef) | (mgfa) | |
CALH I - 0,01 - |
CHIGM TUM - 0.05 - |
COFPER - 0.01 - !
TaON - 0,08 -
LEAD - 0,05 .
MANGANESE - 0,05 -
SEVER - 0011 -
ZINC - 0005 -
+EAN FLOW I
15GD - - -
GP - - -

# Reported as ml/l
** Single Grab Sample

Table 14:

Station 11 Physfcal and Chemical Analysis Data
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50 STADION 8 (MAIN PLANY EFALUENT)

1

% 1 STATION 9 (STABILIZATION FOND EX7LUINT) ;
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| Figure 6: DIVRNAL VARTATION IN DISSOLVED OXYGEN
| CONCENTRATIONS AT STATIONS B & 9
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SLUDGES
Constituent Station A Station B Station C* Station D
pH 6.1 6.3 7.1 7.3
Totz1 Solids (%) 1.9 4.0 5.0 0.2
Volatile Solids (%) 62.5 51.0 59.0 45.9
Ash (%) 37.5 49.0 41 54.1
*Insufficient digested sludge withdrawn to be representive.
Table 15; Stations A,B,C and D Physical and Chemical
Analysis Data
55
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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 Aug Aug Aug Aug Aug Daily

0730 0.89 0.89 0.94 0.59 0.42 1.27 0.83 3

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 1.3

1330 1.33 1.27 1.39 1.27 1.21 1.33 1,32 k

1430 1.2 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 é

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 1.16 0.89 .99 1.15 1.04 1.04

2230 1.21 1.10 0.89 1.04 0.99 1.04 1.05 :

2330 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 3,59 0.63 0.67 0.81 0.55 0.46 0.60 E
{ 0230 0.50 0.50 0.67 0.67 0.55 0.67 0.59 1
5 0330 0.42 0.42 0.50 0.59 0.50 0.55 0.50
1 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 B, Sewage Flows




Thurs 14 Aug

Fri 15 Aug
Mon 18 Aug
57

Time

2100
2315

0730
0900
1000
1100
1300
1520
1605
1635
1900
1950

0830
0900
0910
1050
1400
1510
1625
1945

0730
1050
1250
1345
1430
1520

Table 17:

Station 10
INDUSTRIAL WASTE FLOWS

Flow (GPD)

10,100
10,000

14,500
50,000
75,000
85,000
36,000
- 210,000
120,000
61,000
15,700
14,500

15,500
96,000
105,000
140,000
50,000
75,000
50,000
17,000

50,000
112,000
85,000
160,000
210,000
130,000

'Elow (GPM)

7
7

10
63
52
69
24
146
84
42
11
10

11
67
73
97
35
52
36
12

35
78
59
111
146
90

Station 10, Industrial Waste Flows

o7




Table 18

Monthly Average Hourly and Daily Flows From Plant Records

Hour in MGD
of May June July Aug Sep Oct Avg of
Day . 1968 1968 1968 1968 1968 1968 5ix Months
0001 2.87 0.92 1.01 1.02 1.17 1.19 1.03
0100 ¢.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 1.5t 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 1,33
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 1.25 1.25 1.39 1.41 1.28
2400 0,87 0.92 1.01 1.02 1.17 1.19 1.03
Daijly
Avg 0.96 1.05 1.10 1.11 1.26 1.24 1,12
o8
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Appendix C
SUPPLEMENTARY DISCUSSION OF UNIT PROCESSES AND
DESIGN AMD 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 wil) suffice for a maximum expected flow of 4 MGD., The
smaller has a capacity of up tth MGD, however, is not currently used.
Plant operatars claim the smaller comminutor rotates in the wrong direction v
for cutting. This condition should be checked by én electrician to insure |

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

checked to insure they are correctly mounted. The smaller unit will handie
most flows and can serve as a standby unit, Depth bf 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 pump station.

3. Primary Sedimentation

a. Raw sewage and secondary sludge from the primary pump ;tation
passes through a distribution box which divides the flow to 2'pr1mary
¢larifiers. The FY 70 MCP project provides for a new distribution box such
that the incoming flow from the primary pump station will be divided,

60
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2/3 to the large primary clarifier and 1/3 to the smaller ciarigester.

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

PRI S

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 800 gal/day per ftZ of

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

compartment of the clarigester. ﬁ

(2} Smaller Clarigester (44 ft diam):
A similar check of this clarifier indicates it can handle

approximately 1.0 MGD {700 GPM) including recirculation fron 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)
incTudfng recirculation from the first stage filters and not exceeding ihe

overflow rate of 800 gal/day per Ft2, As a large percentage of the entire

3 sewage treatment plant's performance is dependent upon primary sedimentation
E: . it s suggested that this overflow rate not be exceeded which includes

N | 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

F E . 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 priméry clarifiers. When the influent raw sewage exceeds

61




1.5 MGD (1050 GPM) recirculation must be decreased to less than one and
stopped when the raw sewage influent reaches 3.0 MGD (2100 GPM). Hhen
the influent flow of raw sewage is less than 1.5 MGD (1050 GPM)
recirculation may exceed a ratic of one. Dur1ng Tow night time flows
such as below 0.9 MGD (625 GPM) a recirculation of two could be

maintained.

¢. Figure 7 1s a graph that {llustrates the maximum recirculation
vatios, based on the influent raw sewage flow rate, that can be majntained
from the trickling filters and not exceed the maximum suggested overflow
rate for the primary clarifiers.

4. Firyt Stage Trickling Filters

a. Two first stage, high rate trickling filters are in use. The
larger filter follows in line with the larger 55 ft diam primary clarifier,
the smaller filter follows in line with the ctarigester,

(1) 60 ft x 3.5 ft Filter:

THe maximum design flow for the distributor of this
Filter 15 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 rear to the front. Maximum rotafion 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 fiiter distributor
should provide a good indication of the flow to the filter and be used as

a guide 1n controlling recirculation. The manufacturer should be contacted
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A

by plant personnel as he muy have available a flow versus RPM curve for
the specific distributor installed. If not, plant operators can roughly
calibrate the flow versus RPM by stopping all recirculation and timing
the RPM based vpon 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,
pach has a canacity of 0.86 MGD (600 GPM} and one is variable speed. Their
combined cavacity is 1.72 MGD (1200 GPM). |

{2) 44 ft x 3.0 ft Filter: w

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 1
(980 GPM) by relocation of the orfices 1ike that indicated for the larger
filter. Maximum rotation of the distributor of this filter is 1.5 RPM, =A
The RPM of the distributor can also serve as a guide in controlling ;
recirculation, |

(a) This filter is provided with one varfable 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 pfovided 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 stene 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 Fijter

a. Except for stone size this filter is similar to the 44 ft x 3 ft
first stage filter and likewise has a maximum design flow for the distri-
butor of 0.86 (600 GPM) which can be fncreased to 1.41 MGD (980 GPM) by
relocation of its orfices from the rear to the front., Maximum desica
rotation is 1.5 RPM.

b. Unrecirculated underdrainége 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 rilters
distributor was slightly over 2 RPM. Plant personnel should take fmmediate
action to relocate the orfices to slow the rotation to within 1.5 RPM such
that the filtor may be operated at the maximum pump capacity.

¢, Underdrainage from th.s filter flows directly to the final
clarifier. Al other flows bypass both the f{lter and.finaI clarifier,

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

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

pumps capacity, During low night time f]oﬁs, recirculation may be practiced
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such that the total flow rate, recirculation included, to the filter and
final clarifier 30@5 not exceed 1.0 MGD (700 GPM) .

6. Final Sedimentation

Based on a surface overflow rate of 800 gal/day per £t2 the final
clarifier is designed to handle a design (average) flow of 1.0 MGD. A
slight increase in flow wil) not decrease the units efficiency appreciably,
Thg performance of trickling filters is highly dependent upon sedimentation
following the filter. This final clarifier should receive all flows punped
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 4 September 1968 and SPLED-MN dated 18 July 1969, Design is basad upon
applicable provision of AFM 88-15, AFM 8Ball {TM5-814-3,2) and AFM 8B8-10
{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 ifor this project.

The grit chamber desigh is based upon the peak flow of 4.0 M.G.D. or 6,189
cubic feet per second. The calculated velocitieg 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 AFQCEHW-B dated

3 29 July 1969 indicates a desire for a mechanical means of removing grit from
the chamber. A sump is provided in each chember with a pipe leading to a 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-
fatl 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 punps, in the 1ift station in
the pump house, be capable of pumping 2780 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
X 1400 G.p .M, against a head of 30 feet. The Review Comments request that the
3 two of the pumps be planned for variable speed. It is planned to provide

3 each &" 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 a Nema 2 pre-wired bubble control
panel which will increase the speed of the motors with the increase of
water depth. 1Included i8 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 ia connected to a high water alarm 1light and bell to
alert personncl 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 vaw sewage
directly into the wet well. The existing comunitor 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 ftlow to the elarifier No. 1 and 0,33
percent of the flow to the clarigestor, by means of sharp edged, overflow
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weirs, Thesge welirs are calculated te 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 adjuste
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 5 WP, variable speed,
3-phase, 10-pole, 240/4RP0 volt slip ring type electric motor and a 6" x 6"
pump in tandem connected to a 5 HP single-speed, J-phase, 2L0/480 electric
motor. The variable speed motor is controlled by a manually operated
4aposition switch, and the single-speed motor by a manually operated off-on
switch, HRecirculation 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,

‘ j~phase, 10-peole, 240/4R0 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 operae
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~versa.

am T

The existing 12-inch recirculating line between recirculating pump pit No. 1
and 2 enabling the effluent from Filter 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 H.R, Filter, unless the water
surface in pit No, 2 happens to be higher than the water surface in pit No. 1.
If this situntion occurs, the [low 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 line from
pit No. 1 to the plant bypass line is usually closed. It is planned to add

t a welr pit on the southerly side of recirculating pump pit No. 1, and remove
y the gate covering the end of the existing 12~inch overflow line. When stop

) logs are placed in this pit with the top at clevation 2858.50 feet, an over-
' flow weir will be provided for this portion of the plant which will be lower
than the overflow elevations of the secondary H.R. filter, which is at
2859,57', the distribution box between the sccondary H.R, filter, and. the
secondary clarifier which is at 2859.70'; the sccondary clarificr which is

at 28539,90'; 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 existing |

) sludge pump near the clarificr No., 1 apparently has been plugging up =
regularly, and since the stoppage .8 usually {n that portion of the line .

which 1iea under the c¢larigestor 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 f{t

emerges from under the clarigestor bottom. This portien of the line will be
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valved at zach end with valves which can be operated from the surfaces to
prevent the pit from being flooded from the clarigestor. A bypass will be
constructed arcund the pump to provi.e 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 specd
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 18 made an additive alternate to the base bid.

The distribution box for the effluent of the secondary clarifier is divided
into two sections with an adjustable weir opening from the clarifier into
each side, and with ay adjustable weir on an opening in the wall between

the two sections. The minimum setting of these weirs is at the elevation of
26855.72 ft. At the present time, the flow from the clarifier 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 recircylate back to the recireculation pump pit, but
when the water surface elevations are reversed, the flow 18 from the pump
pit back to the distribution box. That portion of the effluent from the
clarifier, that flows into the westerly section of this distribution box,
£i11ls 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 {s at an
clevation of approximately 2856,0, so the water surface in the west side

of the distribution box must rise to at least this elevation to cauvse flow
from the clarifier to the outfall line. To relieve some of the overflows

that have occured because of this bottleneck situaticn, it is planned to
construct a relief line from the bottom of this distribution box, at an
clevation of 2853,73 feet, to a new manhole 2-A on the plant outfall relief
line, at an elevation of 2850,00 fect. If both the east and west adjustable
weirs in tha wall between the clarifier and the distribution box are left
at the same level, one half of the effluent of the clarifler will run
directly to the outfall and only the other half will be available for
recirculation, If the westerly weir is raised, so that all the flow will
go onty to the easterly side of this distribution box, then all of the
effluent will be available for recirculation, and only that portion which
cannot flow to the recirculation pump pit No, 2, will flow over the

welr in the dividing wall between the sections to the westerly section and
s0 to the outfall line. The openings controlled by the weirs will all pass
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the peak flow for design of 4.0 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, Bso it {s planned to coustruct a new l5«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. Catlculations
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 distributien 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 welr, 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 cffluent Elow from the plant will be
removed from the line contaiuing the existing recording flow meter sensing
device, {t 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 bz 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 sidewalka to provide the
plant personnel with a more efficient plant, which is easier to keep clean
and in order, Pavement design is aceording to memeorandum, dated 10 June
1969 titled "Basis for Design for Foundations and Pavements".

The existing outfanll 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 nrea far removed from any sanitary sewer,

80 an investigating party made up of Mr, John A, Alford of Strecker
Assoclates, Inc. = the A-E{ Mr. George Hartakl, Project Manager and Mr. Al
Henzel, 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 of 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; Enat, 2,192,28%.38. There is sufficient
fall from this point to allow flow by gravity to the treatment plant, so no
1ift station will be needed on this line. It has been determined that if
the relief line is 12 inches in dimmeter, 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 Iinadequate for efficicnt 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 cowming 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 facilitles 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 roncrete.
2. Exterior walls, concrete masonry units.
3, Interior partitions, wood stud.
4. Roof, wood framing.
5. Roofing, bullt=up composition.
6. Doors and Frames, Wood.
7. Windows, Metal with Screen.
8, Interior finish, ‘
a. Laboratory; fleoor, vinyl asbestos, wall: conc block
and drywall; ceiling, drywall.
b. Toilets; floor, ceramic tile; wall, ceramic tiles
ceiling, drywall.
- ¢. Shower and drying rooms; floor, vinyl asbestos; wall,
conc. block and drywall; ceiling, drywall.
d. Lounge; floor, vinyl nsbestos; wall, conc. block and
drywall; ceiling, drywsll.

STRUCTURAL ¢

A. Foundation material, silt, saond-silty sand, clayey sands and sandy
silt, Material is medium dens¢ from ground surface to a depth of 3 Eeet
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
1500 psf. No vapor barrier is required.

R. Floor slab will be concrete with welded wire mesh and placed
on soil compacted to 95% of the maximum optimum density.

¢. HRoof system will be wood frame with CMU, benring walls and one
bearing wall through center of building.

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

ELECTRICAL:

A, 1Interlor 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
1s gerved 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, Tt 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 transtormer bank consisting of three (3) 50 KVA
tranaformers 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 Trangformer at 120/208 volt three phase four wire for the existing
lighting and receptacle loads. .

(¢} 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 shalT 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 rnpfd start fquorescent at 70 Foot candles, Lipghting intensities
for the lounge area and toilet areas shall be incandescent fixtures at
a 20 foot candle,

HEATING:

A. Design Tempevratures.
1. Indoor design temperature

a) Winter - 75* P

b) Summer 75* ¥

2, Outdoor designh temperature,

a) Wet bulb - 69* F
b) Dry buldb -~ 10 F
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* PLUMBING: ;

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,

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,

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

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 PROTECTION:
A. The [ire 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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3 B. Gas plping 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 Sérvice lines shall be constructed of type K coppe
tubing. .

WALKS

Walks will be of Portland Cement concrete.
DRAINAGE 3 -
é 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 Alr Force Base--8
Victorville, California

i Dear Mr, Alford:

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

4 Two (2) 44' O x 3* depth of stone Bion-Filters, 24" 0 turn-
5 table with two (2) fabricated double compartment

T arms equivalent to four 5" 0 pipe arms. Maximum

design flow 0.86 mgd.

: These machines are hydraulically capable of handling

B ‘ up to 1.41 mgd with minor alterations to the orfices.

X One €1Y 60' O x 3'w6" depth of stone Bio-Filter, 24" O 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 3
to 3.6 mgd with minor alterations to the orfices. 4

i 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 diatributor. 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 less 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 glve me a call If you require any additional Information or
have any questions.

Very .truly yours,

DORR-OLIVER INCORPORATED

Jack L. Wander, Regiona) Manager
WATER MANAGEMENT SYSTEMS - SALES

: International Headquarters ; |
,0] Stamford, Conn. 06904, USA
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- Appendix E
CALIFORNIA'S STANDARDS FOR THE SAFE DIRECT USE
OF RECLAINED WASTE WATER FOR [RRIGATION AND
RECREATIONAL TMPOUNDMENTS AND LAND DISPOSAL OF
LIQUID DIGESTED SLUDGE ON AIR FORCE INSTALLATIONS.




STATEWIDE STANBARSS FOR THE SAFE DWRECT USE & MECUAMED WASTE
WATER FOR IRMRATION AND RECATATIONAL INPOVNMENTS

#n Excerpt From the

CALIFORNIA ADMINISTRATIVE CODE
TITLR 17—PUBLIC HEALTH

May, 1968
STATE OF CALIFORNIA

DEPARTMENT OF PUBLIC HEALTH
2151 Berkeley Way
PERKFITY, CAINOURMIA VA4
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TIPSR ST L

TITLE 17 Recparsen Wasys Waren 1765
(Pagister 88, Ny, 30—45-24-88)

Group 12 Blrlswide Standards for the Bafe Dirstt Ues of Roslsimed Wonte
Water tor irvigation snd Resreational impoundments

Article 1. Entent of Kiandards

Rection
AR, Intent

Acticle 2. Definitlons
Rection Keidion
NN, Weelnimed Wasie Water e, TNainloeted Wakte Water
NESL Diretd Ttrwn AL, dad Urebable Numine
NEK, Prsdiee NENL Prininey Euent
MER, Kpeny Derignlion MAT, Approved Ladmentory Methode
W, Muefwee Terigntion NI, Jtrvieieted Ierreationn)
MBI Ui lsed Wasts Water ! Tmpeumiment
MR, Congulated Wante Waler NEH,  Nan-ltestricted Recreationnl

8001 Filtered Wamle Waler wiment

e
HOHL  Tandecnpe DTapovindment
Avtbels N Derigation of Bradues

Neotion Nertbm
WHE Rpeay Terlgatlon NHL Harfare Trrigntion

Article 4, Breigation of Fobler, Filwr, Neol, aul Processsd Fosd Cropn
Hevtlon Rerthon
ML Fodder, Fiber, Reed W, P'antues for Milking Aninale
M, Fowl Cropm

Arvthels 0. Tawticape Jreigation

Koot lon

BuHL  Lawtseape Trrigation
Ariiele 0, Hacreationnl Impoisiments

Revtlon Reetion

NNT,  NonItestrieted Hecrentlonal N, Tawlernps I mpoundment
Impoundment

BMR,  Itestrlicted Recrentions)
Impoundment

Artiele T, Paapling sl Aunlynis
Rrrlinn

SN, Rampling and Analysia

Aviiele 1. Intent of Btundurds

8025, Intent. Vhe intent of these stundards in to proscribe
beveln of waste wautor eonstitsients whivh will isure that the proetieo
of dirveelly using voclaimed woste water for the spoeified purposs
dorw not impose wnlue riske 1o publiec bealth. Experienee Rldk'utu
that with suflleient treatiment of waste waters, theiv use for the purpose
apeciflid i without knows health hozanl. In order to svold health
hnzardn, adequate and redinhia 1 oal sl disteibution facilities,
aperations, rontroln, surveillanee, and nonitoring aystems must be in-
cluded in any operation which uses recluimed waste water, Prosautions
nint adso he taken to aveid dircet publie eontnet with reclaimed wasts
witers which do not meet at Yeast thie atandurids specified in Artiols 6
for unvestricled reeventional impmuidmenta,

Rove; Anthority eitel for group 12: Seclion 102, Tiealth and Sabsty Code.
Tefecence: Baction 13331, Water Code,

Nivtwy: 1, Kew Greup 13 (Eectionn 8025 1k 2000) Mled $30-081 olec-
104 i tive uauh':h da} therealter (hm H&’ﬂ). '




178.6 Pome Heatrn TITLE 17
{Register 88, No. 20-—5.-98.43)

Arbiele 2, Definitions

3026. Reclaimed Waste Water, Reclaimed waste walers moans
waters, originating from sewage or ether waste, whicl huve been treated
or otherwise purifind w0 as td onnble direet benefeinl reuse or to allow

rouse that would nut etherwing veeur,

8037, Direct Reuse. Dircet reuse means the use of reeluimed
waste water trnnsported from the point of prodaction to the pmint of
use without an intervening diselarge to wideps of the Biate.

8038, Produce. D’roduce means any food for human conNum]-
tion whieh may be used in its raw or natural stute without physical
or chemien] processing wiflicient 1o dexteny pathugenis organisms,

8020, Spray Irrigation. Spray irrigntion means applieation of
reclnimied wate water from orifices in piping jostalldd above or along
the ground,

8030, Burface Irrigation. Surfuce irrigntion means applieation
of reeluimed woste water by meann other thnn sproying sueh that
contact between the edible portion of wny fend erop and reelnimed
waste water is provented,

8031, Oxidized Wnaste Water, Oxidized wasta waler msans
wasle water in Which the erganie waltoe has boen stubilized, is non-
putreseible, and containg dissolved uxygen,

8032, Cosgulated Waste Water, Conynlated waste water nieans’

oxidized waste water in whivh finely divided wispended matter hna
been ngglomeratrd by the neddition of a suitnble chemienl op by an
equally effective methed,

8033, Filtersd Waste Water. Filiered wnste water means eo-
agulated waste water wirich has been passed through nstursl wadis
turbed soils or filter wmedin, sneh aa sand or dintomnccous earth, so that
the final turbidity detormined by an npproved laboratory method does
not exered ten (10) Turhidity Units,

8034, Disinfected Waste Water, Disinfected waste water means
waste water in which the pathegenie organisms have been destroyed
by chewmical, physicnl, or biclogien) methods,

8035, Mot Probable Numbaer. DMlost I'robable Number ia & sta-
tistieal expression of the most likely number of bueterin present In a
unit volume of sample, and which is determined by an approved labora-

© tory method,

8036, Primary Effuent, Primary effuont is the ofuent from &
mewage treatment process which provides partial removal of sewage
wlids by physical methods so that it does not contnin mors than one
(1) milliliter per liter of setticable solids as determined by an ap-
proved laboratory methed.
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TITLE 17 RECLAIRED WasTe WaTEn 176.7
(Register 48, No. 20—8.28.88)

8037, Approved Laboratory Methods. Approved laboratory
niethods are thoss specified in ** Standard Methods for the Examinstion
of Water and Wastewater,' prepared and published jointly by the
American Publie Health Associntion, the American Water \*’orka
Awmociation, and the Water DPoltution Control Federation and which
are conducled in !aboratories approved by the Btate Department of
Public Health.

£033. Rusiricted Recrsationsl Impoundment. A restrivtad rec-
creational impeundment s a body of water in which reereation ia
limiite.d to fishing, boutiig, and other non-Ledy-contact water sport
sctivities,

8039, Non.Restricted Hecreational Impoundment. A wow-re-
stricted recreational impoundment ie w body of water in which nu limita.
tions are imposed on bady-contnet wiler spurt wetivition,

8040. Landscaps Impoundmant. A lundscape impoundment is
a body of water which is used for cathetie enjoywnent or which serven
a function not intended for public contnet,

Article 3. Irvigution of 'reduce

8041, Hpray Irrigation. Reclaimed waste water used for the
spray irrigation of produce shall be at all times an ndequately disin.
fected filtered waste water, The waste water shall be considered ade-
quately disinfected if the medinn Most I'robuble Number of coliform
orgauisms in samples colleeted from thzy irrigation piping does not
excecd two and two-tenths (22) per one hundred (100) milliliters,
The median value shall be determined from the bucteriological results
of the lust seven (7) dayn fur which analyses have been completod.

8043. Murface Irrigation. (a) Reclnimed waste water used for
surface irrigation of produce shall be at all times an adequately disin.
feoted oxidized waste water. Tho waste water shall be considered ade.

uately disinfected if at some point in the treatment procons the median
!(ost I’robable Number of coliform organisma does not exeoed two and
two-tenths (2.2) per one hundred (100) milliliters, The median value
shall be determined from the bacteriologieal results of the last seven
{7) dayw fur which analyses have been completod.

(b) Orchards and vineyards may be surface irriguted with re.
claimed waste water that has the quality at least equivalent to that of
primary offfuent provided that no fruit is hnrvested that has come In
contset with the irrigating water or the ground,

Article 4. Irrigation of Fodder, Fiber, Seed, and
Processed Crops
8043, Fodder, Fiber, Bsed, Reclaimed waste water used for the

surface or spray irrigation of lodder, fikre, and seed crops shall have
the guality at least eguivalent to that of primery efuent,
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1768 Pemae Heantn TITLE 17
{Ragister 88, No. 20—8-20-81)

8044, Food Orops. (u) Recliimed waste witer used for the
surfice ievigation of food for hamin consuption whieh will he proe-
coxsed xufliciontly by phiysiend or ehiemicud methodds tn destroy pathogenie

“organisins shall lave the guality a¥ Teast equivalent to that of primary

offtuent, .

(b) Reelnimed waste water used for the apray irrvigatjon of food
for human emwumption which will be processed sufficiently by physieal
or chemiend mothils to doxteoy puthmgenie organisms shatl be at all
times an adeguately disivfeeted oxidized waste woler, The winte water
il be considered adequately disinfeeted i ol some point in the
treatiment provess tie Mest Probible Nuaber of eodiform organisma
of samples eolloetod does not exeeed o mediom of twenty.three (23)
pee one Jigndreed (1K) miililiters. The median vulue shnll be doter-
wmined From the baeterioimgies] resalis of the dust arven {7) daywn for
which unalyses have been eomplotel.

8045. Pnature for Milking Animals. Reeldimed waste water
used Tor (he ircigation of pasture to which milking cows or gnats have
accons shitll have the gquality ind sumpling conteol program as specified
in Artiele 5, Beetion 044G,

Avtiele 5. Tadsegpe Trvigation

B046. Landseape Irrigation. Revlainud waste water wned for
the irrigation of goll viteses, comptories, HWnS, purks, playgronnds,
freewany Jundlsenpes, moub Landseapen in wilior arens where the publie
ik neeess shall Be at odl times an adequutely disinfeeted oxidized wasto
water, The waste water shall e eonsidered adequately dininfeeted it
L some point in the trentment process (he medinn Moat Probable
Number of colifortn srganismy doos not_exeeod (wenty-three (23) per
ane hundred (100) millilitere of snmple. The medinn value will be
determined from tie haeteriologrical results of the Inst seven (7) days
for which analyscs have been completed.

~Artiele 6, Roefoulhu-ml Tmpoundnients

8047, Non.Restricted Recreational Impoundment. Roclaimed
witste wiiter used ns 4 souree of supply in a nen-restrieted recreational
impanndinent shall be at all times adequately disinfeated fltored
wikte woter, The waste water shall be eonsidered adequately disinfectod
it nt some point in the treatnient proeess e medinn Most Probable
Number of coliform orgunisms docs not exceed wo ancd two-tenths
(2.2) per one hundeed (200 i3 - The median value shall be
doterminied from the bacis g, 3 iits & e last saven (T) days
for which snalynes have been completed,
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TITLE i7 ECLARER WASTE WATENR 1769
{Ragloter 85, Neo, 20—5.25-88}

8043. Rastricted Reoveational Impoundment. Recluimed waste
water used as o sonree of supply in a restricted pecreational inpovnid-
ment shall be ab )l timos san adegumiedy dlisinfeetad oxidized waste
water. The waste wnter shal) he cansidered ndeguately disinfoeted if
komie point i the trentmient process the median Mot Probible Nuntber
af eoliform organisms does not oxeeed $wo and tsen-tenths (2.2) per ohe
hundred (100) milliliters, The mediza value shadl be (etermined from
the baeteriolmgien) resuits of the last seven {7) duys for which analyres
have been eompletud,

£049. Landscape Impoundment. Reelnimed waste water sl
ak n souree of sapply in a lonvdseape ingrndment shall be at R
an wlequately disinfreted oxidized woate water, Phe wasts water sliall be
ponwidered adeguately disinfeeted iF at some paint in the trentment
process the medinn Most Peabable Numbier of euliTorm organisms does
not exeeed twontvhroe (29) por one hundral (0} williliters, The
meding vilue shall e detepmined Vrom the baeteviokngival resulin of the
Inat weven (7) days for which anniyses linve been eompledmd,

Artivle 7. Sampling 0 Analysis

8080, Bampling and Analysis. (1) Samples for analysin shall
bo volleeted it loast daubly nasd at o time whei waste water tlow andd
chnrneteristies nre most demanding on the teeatment favilities and dis.
infeotion procedures,

(b For uses requiriing o quality wl least equivalen! (o pritanry el
fluent, 0 sample shall be analyzed by an npproved liboratory methedl for
weddleable molids, :

(e} Far waon regquiriog an legualely distufeeted oxidized wasto
water, i sapple slinfl De analyzed by an npproved Inboratory method for
coliform baeteria content,

(1) For uses roquiring i adeguntely disinfoeted Alterod wasto
wator, a sample alinl bo analyzed by approved laboratory methodls for
turbidity and caliform bacterin content.




USAF ENVIRONMENTAL HEALTH LABORATORY (AFLC)
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FEASIBILITY OF
LAND DISPOSAL OF LIQUID DIGESTED SLUDGE
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1. [INTRODUCTION

The common method of disposal of digested siudge in the Alr Force today
is by dewatering on sludge drying beds followed by ultimate disposal of the
dried sludge in landfil) areas. This disposal method requives the following
operation:

1. Pumping the sludge onto drying beds.

2, Leaving the siudge on the beds until it s adequately dried.

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

4. Loading the sludge onto dump trucks.

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 incimeration, they
have the foliowing disadvantages: (1) they require manual laber to remove
the dried sludge, thus additional manpower, {2) sludge does not adequately
dry in the winter months and {n rainy seasons, (3) the fertilizer value
of the sludge fs lost, (4) periodic maintenance and renovation is
required to insure 1iquid percolation, and (5) they have a high capital
cost - 18 new sludge drying beds for McGuire AFB would cost approximately
$100,006. |

Land disposal of liquid digasted sludge has been extensively practiced
in the United States and in other countries thmuqhout 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 Enginesring aspects of land disposal
of 14quid sludges along with specific recowmendations for this disposal

mg(t,'hod on Air Force Bases.
1




It. PUBLIC HEALTH ASPECTS OF LAND DISPOSAL
OF LIQUID DIGESTED SLUDGE

A recent FWPCA report! indicates that adequate digestion is almost
always nquind before disposing of 1iquid sewage sludge. One of the
reasons for this is to destroy nuisance causing constituents such as complex
odorous compounds and pathogenic and parasitic organisms.Z Fair and Geyerd 7
state that pathogenic bacteria, viruses, protozoa (cysts), and worms {eggs)
can survive sewage treatment and be included $n the sludge. There they will
persist for a long time and cannot be fully destroyed by digestion or aiv
drying, Although the numbers of surviving organisms decrease appreciabily
in the normal course of events, only heat dried sludge can be considered
fully safe, Because of this the public health npncti of land disposal of
11quid sludge must be considered before applying 1t throughout the Air Force.

The control of pathogens in sewige treatment 1s based on stimulating
competition between the pathogens and the Saprophytes and adjusting the
envirgnment so that the saprophytes are in a better compatitive position.4
In sludge digestion a decrease in pathogens is obtained since they cannot

compete successfully with the bacteria responsible for active digestion.

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

Salmoneila typhosa obtains sufficient tryptophan in an anasrobic digester

to sustain 1ife at a slowly decreasing level for a long perfod. McKinney ,
and Howel15 have shown that the population of §$. typhoss which was innoculated
into a digester decroased 92.4% for a 20 day digestion time. It is interest-

ing to note that the Boston sewage sludge used in their experiments dig nat

2
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contain sufficient numbers of ehteric bar.terﬁ for quantitative enumeration
before and after digestion. Some conclusions of this study were that

addition of large quantities of enteric bacteria to anaerobic digesters with
variabie detention perfods results in & rapid die-off of the enteric bacterfa
and high rate digestion of sewage siudge with retention periods between & and
20 days should not result in a significant increase in the health hazard
from enteric bactaria,

According to.the. FWPCA r'epor't'.,1 a study of Escherichia coli in primary

sludge digestion showed that they survive for 7 weeks at 379C and for 2 weeks
at 220C, The col! 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 559C for 2
hours resulted in 100% destruction or fnactivation of A_g_t_:_a_m 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 numercus people that mn is no
record of disease transmission to humans as a result of using the sludge
as a ertidizer,] This good record may be a reflection of various health
department Nﬁulations. The Ontario Water Resources Commission restricts the

use of sludge fertilizer to crops that are cooked before consumption. How-
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ever, California has adapted requlations allowing the use of sludge for
fertilizing vegetables, berries and low growing fruit as long as the sludge 1
has a volatile solids concentration less than 50%. .
)
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III. ENGINEERING ASPECTS OF LAND DISPOSAL
OF LIQUID DIGESTED SLUDGE -

A survey of consulting engineers and state poIlution.csntrol agencies1
revealed that disposal of 1iquid digested sludge .to open land surfaces is
very common among smaller waste treatment plants. Maclaren considered
laﬁd disposal of 1iquid 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 farmiand is very popular. The process is often economically -
attractive because it eliminates the costly solids-1iquid separation step.

Liquid digested sludge a'loﬁg with supernatant Tiquid are being applied

by et

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 excegtiuns. The success of this disposal method depends
on availabfiity of suitable land close to the waste treatment plant.

Sludge s distributed on the land and processed in a variety of ways.
Treatment at small plants may 1nc1qge only digging of shallow trenches,
filling them with 1iquid digested sludge, and covering the sludge with - - .i
soil to prevent nuisance condl tions. Sludge may be pumped or gravity fed
by pipeline to agricultural fields or land to be reclaimed. At some orchards,

the 1iquid sludge is injected into the tcpsoil undar pressure. A very
common technique s disposal of ldquid digested sludge directly to land

s S T

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

5
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Studies at San Diego, Californ1a.'have'generated sigqificant :
performance data concerning 1iquid sludge disposal.1 The‘foi1ow1ng
conclusions were made as a result of these studies: (1) 1fouid sludge |
can be used to reclaim wosteland 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 impadPing the growth of crops, (3) applying the

' ‘sludge at a rate of 25 tons/acre achieves a crop growth rate equai to that

of commercial fertilizer applied at corventional rates, (4) superior crops
éan be ocbtained oveé a two year period at a slddge 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 pf Tiquid sludge as a fertilizer

for agriculthra1 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 1iquid sludge in place of natural topsoil. In 1956, 5 miliion
cubic feet of 1iquid digested sludge were sprayed on landfill areas prior

- to addition of topsoil. The sludge was also used on sandy tidal areas

p
devoted tc a bird sanctuary., These land sludge disposal operations were

satisfactory both on the bgsis of cost and perfoymance.
There is no doubt that Tiquid digested sludge 1s excellent as a

fertilizer acéording to Dalton g;,glf Well digested siudge 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 1iquid and soli{d states shows that the 1iquid
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(water) contains only a smail 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 vehicile is that
water will not only serve for frrigation, but also will allow the complete
fertilizer content to remain. This would not be the case 1f the sludge
were applied in a dry form.

Coker’ assessed the effects of 1iquid digested sTudge 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 1iterature review a
resurgence of land application of sludge in the Viquid form has been noted?
Dalton g;_gl? and Bacon? described the Chicago Metropolftan Sanitary
District's searcﬁ for a solution to their present disposal problems which
would be low in cost, not produce ajr, water or land poijution, obtain 2
beneficial use of sludge cénstituent#xand solve the problem in perpetuity.
Application of liquid digested sludge to agricu1tur£1 Tands ﬁas'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 Qain additional insight into this method of sludge disposal.

Some cities sell liquid digested sludge to private groups. OQthers
less fortunate must give 1t away or must even pay someone to haul it off

the treatment plant property. A few examples of these situations have

7
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been reported: (1) Orlando, Florida, sells 1iquid digested sludge to
fruit growers for $1.00 per 1000 gallons, (2) two northwestern cities sell
the 11quid 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 siudge 15 usually given free of charge to commercial
fertilizer companies or sold at 2 cost less than $2.00 per dry ton, (4) Olympfa,
Washington, is patd $4.00 per ton and Chehalis, Washington, $10.00 per ton
for 1iquid 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, disposa) of 1iquid digested sludge on land areas is quite
popular in the United States and forefgn countries. B‘asicaliy the reasons
for this popularity are simplicity and economy. A close look at the advan-
tages revealsl: _

1. The process represents final disposal because the sludge is normally
hauled off the treatment plant grounds by someone assuming responsiblity
for the material.

2. The sludge 1s useful as a soil conditioner and fertilizer therefore
often can be sold for $1.00 - $10.00 per 1000 gallons.

3. Small capital investment 1s required particularly if a contract
for hauling 1s negotiated.

4. Complex machanical operation and the use of chemicals is avoided.

§. Relatad to item 4, solids-1iquid separation processes can be
eliminated, thereby improving treatment plant economics and efficiency.
Overall treatment plant efficiency 1s improved because there is no need for
sludge elutriation an_d dewatering steps which usually recycle fine sludge
solids through the treatment processes,

8
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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 gol¥ 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 diges ted
sludge as a fertilizer and soil conditioner, |

Most Afr Force bases are located in rural areas. Neighboring farmers
and ranchers should be amenable to picking up liquid digested sludge from
Alr Force treatment plants for use on their lands. At times when the above
cannot be accomplished, 1iquid digested sludge could be disposed of directly
on remote areas of the bése. on the sides of base roads, and on the sides
of runways. In these cases, assistance may have to be given to Rosds and
Grounds in that an additional gang mower may need to be purchased to keep
the grass trimmed in these araas. '

If digested siudge were to be used in habitated areas, housing areas,
to insure completely safety conceming the public health aspects, the
1iquid digested sludge should be chlnrinated. The FWPCA repor't1 shows
ch]ormecosfs from $11,00 to 360.00\ per dry ton of solids depending an

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 goif
courses and parks during off-use winter months, and to remote areas of the
base will not endanger the health of Alr Force personnel.
5. 1f 1iquid digested sludge s to be used in habitated areas, chlorination
of the sludge must be practiced,
6. The Alr Force has continually assumed fts role of leadership in water
pollution abatement (Executive Order 11288) as evidenced by the following
actions: '

a. Combined treatment of industrial wastes with domesiic sewage on
Alr 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 |
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high quality effluent with minimal operation

and minimal capital costs (now
under design at Travis AFB CA).

The Atr Force should continue its role of leadership in waste treatment

and water pollution abatement by adding to the above 1ist land disposal of
liquid digested sludge,




V. RECOMMENDATIONS

1. In Tieu of constructing additional sludge drying beds and renovating
existing drying beds on Afr Force installations, land disposal of Jiquid
digested sludge should be practiced.

2. Land disposal can be accomplished on Air Force bases in the following
mnnér:

a. Use 1iquid digested sludge as a sof) conditioner and fertiiizer
in new construction areas requiring large amounts of Jandscaping.

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.

¢. When the above methods cannot be utilized for on base disposal,
dispose of 1iqu1d digested sludge off base or on remote areas of the base,
An additiona) 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 Tiquid digested sludge on neighboring farm and pasturelands

| should be investigated,
4. Before using liquid digested sludge in habitated areas, such as base
housing areas, disinfect the studge by chlorination to minimize danger
to the public health,
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mEPLY YO
ATTN OF

BUBJCT

to.

DEPARTMEINT OF THE AIR FORCE
HEADGUARTERS AIR FORCE LOGISTICS COMMAND
WHRIGHT.PATTERSON AIR FORCE BARE. OHIO 43433

MCDPE/76231 22 April 1969
FY 70 MCP, Sewage Treatment and Disposal, George AFB

USAF Environmental Health Laboratory, Kelly (HKG)
Kelly AFB TX 76241

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 {s authorized to establish mutually agreeable
dates for the survey. Personnel performing the survey will be
considered as serving on the stalf of the Surgeon, 831 TAC
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

/J/(/ [Jaleacs

H. G. WALLACE, Colonel, USAF, MC 1 Atch

Surgeon g Ltr, 11 Apr 68,

. ifr AFOCEBW-B,
subj as above, w/1
atch n/ec

Cy to

AFOCEHW-B

831 TAC Hosp (8G),
George AFB CA 9230




