
Clay Pipe Engineering ManualChapter 2, Gravity Sewer Design

Part I - Planning and Layout Sewer Planning

Planning for the economical development of a sewer system requires information on current flows and forecasts of
future flows. The projection of flow increases should provide sufficient lead time to formulate economic proposals,
secure approvals, arrange financing, design, construct and place in operation the necessary sewers to carry domestic,
commercial and industrial wastewater from a community to a point of treatment.

Design Period

A design period must be chosen and sewer capacity planned that will be adequate. Professional planners are
reluctant to predict land use or population changes for more than 20 years into the future. However, when planning,
design, financing and construction are considered together with the relatively minor additional cost of providing
extra capacity, a 50 year design period is the minimum that should be considered. Planners should design for
ultimate development where special conditions exist such as remote areas near the boundary of a drainage area. Also
to be considered are areas where special construction, such as tunnels and siphons, may be required. The cost of
additional capacity is minimal compared to the cost of relief lines installed at a later date.

Mainline sewers should be designed for the population density expected in the areas served, since the quantity of
domestic sewage is a function of the population and of water consumption. Trunk and interceptor sewers should be
designed for the tributary areas, land use and the projected population. For these larger sewers, past and future trends
in oopulation, water use and sewage flows must be considered. The life expectancy of the pipe is critical when

;idering extended design periods.

"""Drainage Area

A drainage area is the territory being considered within which it is possible to find a continuously downhill surface
route from any point to the established outlet. Drainage areas should also include areas that are tributary by gravity
that will be served by future sewer construction and areas that are not tributary by gravity which could be served by
pumping or adverse grade construction. It should be noted that natural drainage boundaries do not necessarily
coincide with political boundaries.

Design Flows

A sanitary sewer has two main functions: (1) to carry the peak discharge for which it is designed, and (2) to transport
suspended solids so that deposits in the sewer are kept to a minimum. It is essential, therefore, that the sewer have
adequate capacity for the peak flow and that it function properly at minimum flows.

The peak flow determines the hydraulic capacity of sewers, pump stations and treatment plants. Minimum flows
must be considered in design of sewers and siphons to insure reasonable cleansing velocities.

Population Estimates

The best tool to use for estimating future sewage flow is population data. Forecasts of commercial and industrial
flows axe also helpful. A long range population forecast is needed and, if possible, an estimate of future commercial
a''a industrial development. A larger value for gallons/capita/day (gcd) should be used when these estimates are not

lable.

Population data should be collected for the total drainage area. Population projections for large areas are generally
more accurate than for smaller areas because historic records are more readily available and local changes have less
influence.



Convert Population Data to Average Flow

Convert population data to quantity of sewage using an average gallons/capita/day (gcd). This per capita flow varies
f' '_ 50 to 140 and some areas as high as 160 where industrial flows are included. The minimum and maximum

.age daily quantities for the initial and final years of the design period are necessary for designing siphons and

_,, eatment plants.

A value of 100 gcd has been found to be a reasonable average flow. This does not include commercial and industrial
flows. An over-all figure of about 125 gcd may be used to convert population to average flow including commercial
and industrial flow. The Land Use Coefficients (page 13) can be used to predict flow from future land use. These
coefficients should be adjusted in accordance with flow studies in the local area. These rates make no allowances for
flow from foundation drains, roofs or yard drains, none of which should be connected to a sanitary sewer. Plot a
projection of average flow for the drainage area. A factor is applied to account for the variation between average
flow and peak flow. This variation is primarily the result of the time of concentration since peak flows do not reach
a point in a sewer at the same time. The use of a higher factor for small area flows (mainline sewers) as compared to
large area flows (trunk sewers) is justified because small flows are particularly sensitive to changes, where a slight
increase in rate of flow represents a large percentage increase. Larger areas and larger flows have a greater time of
concentration that reduces the resulting variation.

Peak Factors

The "Peak Factor Table" (page 17) may be used to raise average flow to peak flow. "Peak Factors" are the
relationship between average daily dry weather flow and the highest dry weather peak of the year and varies from
1.3 to 3.5. This method yields a reasonable estimate of the peak factors. As flows increase, the peak factor decreases.
If possible, the peak factors should be adjusted to flow studies in the local area.

Extraneous Flows

.tary sewer design quantities should include consideration of the various non-sewage components which

_.nevitably become a part of the total flow. The cost of transporting, pumping and treating sewage obviously
increases as the quantity of flow delivered to the pumps or treatment facility increases. Thus, extraneous flow should
be kept within economically justifiable limits by proper design and construction practices and adequately enforced
connection regulations.

Inflow

A very few illicit roof drains connected to the sanitary sewer can result in a surcharge of smaller sewers. For
example, a rainfall of 1 in. per hour on 1,200 sq. ft. of roof area, would contribute more than 12 gpm.

Connection of roof, yard and foundation drains to sanitary sewers should be legally prohibited and steps taken to
eliminate them. Water from these sources and surface run off should be directed to a storm drainage system.

Tests indicate that leakage through manhole covers may be from 20 to 70 gpm with a depth of 1 in. of water over the
cover. Such leakage may contribute amounts of storm water exceeding the average sanitary flow.

Infiltration

Two very prominent sources of excessive infiltration can be poorly constructed manholes and or connections and
improperly laid house laterals. Laterals frequently have a total length greater than the collecting system and may
contribute as much as 90% of infiltration. House connections should receive the same specifications, construction
and inspection as public sewers.

_epast, sewer designers allowed higher amounts of
_,_nfiltration to aid in transporting solids. Infiltration must

now be kept to a minimum.

Advantages of Compression Joints and Couplings



ASTM C 425 CompressionJointsfor VitrifiedClay Pipe
and Fittings have essentially replaced all other forms
of joining vitrified clay pipe. Obsolete field joining
systems can be major contributors to infiltration. The
advantages of limiting infiltration, exfiltration and roots

'e providing flexibility and durability have been
v,aely demonstrated. A tight and flexible joint is clearly

_'_-._lesirablewhether the sewer is above or below ground
water.

Summations of Flow

Starting at the upper end of the sewer under review, add projected average flows for 50 or more years in the future.
As the projected average flows from each drainage area are totaled, multiply by the appropriate peak factor (page
17)to determine the peak flow for each reach of the line. These values are the design capacities for the proposed
sewer (page 15).

Flow Monitoring

A sewer flow monitoring program is necessary to determine when existing sewers will reach hydraulic design
capacity. Monitoringmethods vary from high water markers that record maximum depths to gaging with hand held
mechanical tools or electronic devices. With a history of flow data, projections can forecast the year the peak flow
will reach the design capacity of the sewer.

Check adjacent population, gagings, water consumption, rainfall and any other available data to determine if the
measured quantityof flow is reasonable. If adjacentmeasurements or the estimate is greatly different from the gagec
amount, the cause should be identified and corrected before proceeding with a relief sewer. With a long range
projection of peak flow based on population and a short range projection based on past gagings, a reasonable
estimate utilizing both can be made. As new or more reliable information becomes available, the projection should

'pdated. Planning for relief sewers must begin with sufficient lead time before the projection reaches the design
:._eacityof the sewer.

Sewer line modeling computer programs are available to analyze existing systems and establish quantities for the
design of relief sewers.

LAND USE ABR. ' AVERAGE COEFFICIENTS

H)ghDensity R4, R5 H.D, 140People/Acre (100 gcd) .O217cfs/Ac_e
MediumDen4ffoyR3 M.D. 75 People/Acre [100 god) .0116cls/Acm
Low Der_ity RS, RI, R2 L.D. 20 People/Acre [100 god) .0031cfs/Acr_ ·
,SuburbanPA, RE Sub 10People/Acre (100gcc/) .0016cfs/Ao'e
Hills/de H.$. 7 People/Acre fl00 god) .0011Cl_'Acre

AgricultureAl, A2 Agr 2.5 People/Acm [100 god) .O004cfs/Acre
LigM hqdu_tryCM, M1, M2 Lt 0.006 cfs/Acre
Heavy InduSltyM3 Hvy O.0D6o_lAcre
General Commercial2. 3, 5 Gert O.O00cfr/Acm
LirniladCommercialCFI, 1, 2 Ltd 0.006 cfs/Acre
Ho._pitai H 500 oalfclayYh_sp,bed
School S 0.062 cfc_/School

Universityor College U 0.371 ctrs/unfv.
Ch'lCor Admln. Cenler C.C. 0.006 c_s/Acre

Alrl:_rt A 0.001 cfs/Acre
Park P 0.0003 cfs/Acfe
Future Park KP. 0.0003 cfs/Acre
_olf G 0.0003 cfs/Acre
Jemetery C 0

_'_l' ne_rv_r la 0

! Put,IloWorks W 0

OpenSpace, O.S. 0i
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I. The coefficients of discharge used in this example are as follows:

(cfs per acre from page 13)
vDensity LD .0031

Medium Density MD .0116
"'-'High Density HD .0217

Commercial Comm .006

2. Peak Factors (Pt) are shown in the Peak Factor Table (page 17).

3. Qav flows are accumulated as they become tributary to the line. See Sample Land Use Map (page 14) and Sample
of Flow Estimating Calculations (page 15). Dr. Area 1 average flow is totaled and converted to Qpk in Manhole
(MH) A, Dr. Area 2 is added at MH B, Dr. Area 3 is added at MH C, Dr. Area 4 is added at MHD. Dr. Area 5 is
served by a number of house connection sewers directly tributary to the study sewer all along the Drainage Area. To
simplify calculations the flow from this area has been lumped together and added at one point. The point arbitrary
selected was MHD so Dr. Areas 4 and 5 are both added at that point. As each Qav is added to the sum of upstream
Qav's the subtotal is converted to Qpk with the Pf. The Qpk or Qd downstream from MHD in this example is 4.5
cfs.

4. If a larger sewer was being studied, this entire area could be considered one Drainage Area with the same
procedures followed to accumulate Qav and then convert to Qpk using the Peak Factors.

5. Ifa relief sewer was proposed that would intercept a portion of this Study Area the average flow from Drainage
Areas or parts of Drainage Areas tributary to the new line would be added to the relief line and subtracted from the
existing line. The average flows would be totaled and converted to Peak using Peak Factors.

6 The estimated Qav and Qpk's are shown on the Sample Land Use Map. The Qav's are shown because they can be
L ,y added and subtracted and are useful when studying alternate routes, etc. The Qpk's are the quantities to be

_.tsed to determine the adequacy of an existing sewer or to design a new one. These Qpk's can also be called Qd.

PEAK FACTOR TABLE

Oar ,. Average Flow Pf = Peek Fact_ Qpk = Peal( Flow

I Pi QI_ Qav Pf Qpk
Q_

0'-; 0,1 3,50 0- 0.3 58- 66 1.62 95-106
0.1- 0.3 2.80 0.3- 0.8 6B- 78 1.80 106-124
0.3- 0.6 2.60 0.8- 1.$ 78- O3 1.58 124-_31
0.6- O.g 2._0 i.S- 2.2 83- 87 1.57 t3_-_38
0.9- 1.2 2.40 2.2- 2.8 87- 95 1,56 136-148
_.2- 1.5 2.35 2.8- 3.5 95- 101 1,55 148 - 186
,I lc;_ t o _ ¢4¢1 "-I _;-- .4 o. lg'l. _11¢1. 1 ¢i4 1Rlq -- 1R¢;



1.g- 2.4 2.25 4.3- 5.3 10B-116 1.53 166-177
2.4- 3.0. 2.20 5,3- 6,5 116-124 1.52. 177-188
3.0- 3.8 2.15 8.5- 8.1 124- 133 1.51 188-200
3.8- 4.9 2.10 8.1 - 10.2 133- 142 1,50 200 - 212
4.9- 6,3 2.05 10.2 - t2.8 t42-152 1.49 212 -226
6.3- 7.5 2.00 12.8 - 14.,6 152 - 163 1.48 226 - 240
7.6- 8.3 1.08 14.9 -16.4 163- 175 1.47 240 - 2.'56
8.3- g,2 1.96 16,4 - 17,9 175- 158 1,48 2.'.'._-274
9.2- 10,3 1.94 17.9 - lg.g 185- 202 1.45 27a-- 292

'_0-3- 11.4 1.92 19,9 - 22,0 202 - 216 1,44 292.- 310
'11.4- 12.7 1,90 22.0 -24,0 2'_G- 233 !,43 3fO - 332
12.7- 14,2 1,88 24,13-27,0 233-250 1.42 332- 354
14.2- 15,9 1.86 27.0 - 29.0 25()- 269 1.41 354 - 378
15.9- 180 1.84 29,0 -33,0 269- 290 1.40 378 - 405
18.0-20,0 1,82 33,0 -36,0 290-312 1.39 4{35- 432
20.0-22,0 1,80 36.0-39.0 312-336 1.38 432-462
22.0 -25.0 1,78 39,0 - 44.0 335 - 362 1,37 462 - 4-94
25,0 - 28,0 1,76 44,0 - 49,0 362- 391 1.36 494 - 530
28.0-32.0 1.74 4_,0 -55,0 3_1 -422 1.35 530 - 588
32.0 - 36,0 1,72 55,0 - 62.0 422 - 455 1.34 568 - 607
38.0-40,0 1,70 62.(] - 68.0 455 - 492 1.33 607 - 652
40.0 -45.0 1.68 68,0 -75,0 492- 532 1.32 652 - 700
45.0- 51.0 1,66 75,0 - 84,0 532 - 575 1.31 700 - 7.50
51.0-58,0 1,64 84,0-05,0 575- _ 1.30 750- oo

:::::i_$_"*_,_,f,l'qfill]mi I II I I _ffl_'_i::::: :'

GRAVITY SEWER DESIGN

Part II - Hydraulic Design

Basic Premises for Calculating Flow in Sewers

This section on hydraulics of sewers deals only with uniform flow. Standard hydraulic handbooks should be
consulted for special conditions.

Since the flow characteristics of sewage and water are similar, the surface of the sewage will seek to level itself
when introduced into a channel with a sloping invert. This physical phenomenon induces movement known as
gravity flow. Most sewers are of this type.

The flow in a pipe with a free water surface is defined as open channel flow. Steady flow means a constant quantity
of flow and uniform flow means a steady flow in the same size conduit with the same depth and velocity. Although
these conditions seldom occur in practice, it is necessary to assume uniform flow conditions in order to simplify the
hydraulic design.

There are times when sewers become surcharged, encounter obstacles requiring an inverted siphon or require
pumping. Under these conditions the sewer line will flow full and be under head or internal pressure.

The Flow Characteristics Diagram demonstrates the theory and terminology applied to flow in open channels. To
simplify the diagram, all slopes are subcritical and it is assumed that at point D a constant supply of water or sewag_
is being supplied. Between D and E the slope of the conduit'is greater than is required to carry the water at its initial
velocity, and is greater than the retarding effect of friction, which causes acceleration to occur. At any point betwee_
Fond F, the potential energy of the water equals the loss of head due to friction and the velocity remains constant.

· is uniform flow. Between F and G the effect of downstream conditions are causing a decrease in the velocity.
\

moc. Flow Characteristics Diagram

T/ v.;
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The Hydraulic Profile

Three distinct slope lines are commonly referred to in hydraulic design of sewers as shown on page 18.



cases, the invert slopes downstream in the direction of flow.

2. The Slope of the Hydraulic Gradient (H.G.). This is sometimes referred to as the water surface. In open
channel flow, this is the top surface of the liquid flowing in the sewer. Except for a few cases, the hydraulic gradient
.*' '_es downstream in the direction of flow.

The Energy Gradient 0g G ) This is located above the hydraulic gradient, a distance equal to the velocity head
which is the velocity squared divided by two times the acceleration due to gravity (v2/2g). This slope is always
downstream in the direction of flow. For uniform flow, the slope of the energy gradient, the slope of the hydraulic
surface and the slope of the invert are parallel to one another but at different elevations.

Design Requirements

In sewer system design the following hydraulic requirements must be met:

1. The velocity must be sufficiently high to prevent the deposition of solids in the pipe but not high enough to
induce excessive turbulence. The minimum scouring velocity is 2 feet per second. Clay pipe is being used
successfully where velocities exceed 20 feet per second.

2. Where changes are made in the horizontal direction of the sewer line, in the pipe diameter, or in the quantity of
flow, invert elevations must be adjusted in such a manner that the change in the energy gradient elevation allows for
the head loss.

3. Sanitary sewers through 15-inch diameter are normally designed to run half-full at peak flow and larger sewers
are designed to run three-quarters full at peak flow.

After flow estimates have been prepared, (page 15) including all allowances for future increases and the layout of
the system has been determined, the next step is to establish the slope for each line. Using the land use map (page
' "working profile sheets are prepared. The profile sheets show the surface elevations, subsurface structures and

other control points, such as house connections and other sewer connections. A typical profile for sewer design,t

_,_s shown on page 21.

Using the profile sheet, a tentative slope of the sewer is determined beginning at the lower end and working
upstream between street intersections or control points. The slope is located as shallow as possible to serve the
adjacent area and tributary areas with consideration to street grade and any control points or obstructions.

Determination of Pipe Sizes

Knowing the peak flow and the tentative slope, a tentative pipe size can be selected for each reach. Diagrams based
on Manning's Equations showing quantity, slope, pipe size and velocity can be used to find pipe sizes. The diagrams
show quantities for one-half depth for small pipe up through 15-inch diameter and three-quarters depth for 18-inch
and larger sizes. The "n" values range from .010 to .013 (pages 24-27). Enter the diagram with Q and slope and read
the larger pipe size. Except for cases where there are large head losses, the tentative pipe size will be the final pipe
size.

Selecting the Sizes for the New Sewer Line

Using the flows (Qd) from the Sample Land Use Map (page 14), the pipe sizes may be selected after determining thc
slope of the line and the "n" value to be used.

The slope is obtained by drawing a preliminary profile showing control points, such as, sewers to be intercepted,
major sub-structures, ground lines, outlet sewer, etc. The "n" value is selected by the user or specifying agency.

.,_eavailable slope is .005 along this reach and "n" equal to .012 was selected for design, use the "n" = .012
_-._esign Capacity Graph shown on page 26. Locate the intersection of the .005 slope and Qd and read the larger pipe

size. In the reach downstream from MH A the Qd is .96 cfs. This Qd intersects the .005 slope between a 10-inch and
a 12-inch pipe. The larger pipe is usually selected. In the reach downstream from MH B, the Qd is 1.53 cfs,
indicating that a 15-inch pipe will be required. Further downstream, the outflow from MH F is 9.4 cfs, and a 21-inch
pzpe _snecessary.



As a final check, plot the pipe lines on the profile, set the outlet elevation and work upstream through each
confluence, making sure there is adequate clearance for substructures, and that the line meets all other controls. The
pipe size will have to be rechecked if the slope has been changed for any reason.

g",owing the quantity of flow and the pipe size, the velocity can be calculated using the Manning Equation, the
.)city Variation Table (page 22) or the design Capacity Graphs (pages 24-27). The velocity head can be

_?alculated to give the Energy Gradient.

In many cases, especially with large diameter sewers, it is necessary to carefully plot the energy gradient of the
sewer to determine that the hydraulic design requirements are met.

In these cases, start at the downstream end of the profile and mark the energy gradient at that point. Where the flow
enters another sewer it will be the energy gradient of that sewer.

A line to represent a tentative location for the energy gradient for the first section of sewer being designed is then
drawn upstream following the available surface slope to the next control point on the profile. As discussed earlier,
this could be a point where flow is added, a street intersection, an abrupt change in surface slope or other control
points. Care must be taken to see that the final design of the sewer provides adequate cover and that the sewer clear.,
all subsurface obstructions. The profile can now be finalized.
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Quantity and Velocity Equations

The following equations are provided to show the basis for flow diagrams and to supply equations for more accurate
t 'aulic calculations. The designer is reminded that precise calculations of hydraulic data are not possible except
t,,,_er controlled conditions.

The Manning Equations The most commonly used velocity and quantity equations are:

V=(1.486/n)*R2/3S la (Velocity)

Q=(l.486/n)*ar2/3S la (Quantity)

"V" is the velocity of flow (averaged over the cross-section of the flow) measured in feet per second.
For sewers flowing at design depth, "V" should exceed 2 feet per second to prevent settlement of solids
in the pipe. Conversely, velocities exceeding 20 feet per second should be avoided where possible. Clay
Pipe can handle high velocities without damage, however, manholes, structures and angle points must
be designed carefully to avoid problems.

"Q" is the quantity of flow measured in cubic feet per second.

"n" is a coefficient of roughness which is used in Manning's Equation to calculate flow in a pipe. (See
the following discussion of"n" values.)

"a" represents the cross-sectional area of the flowing water in square feet.

"r" represents the hydraulic radius of the wetted cross-section of the pipe measured in feet. It is obtained
by dividing "a" by the length of the wetted perimeter.

"s" represents the slope of the energy gradient. It is numerically equal to the slope of the invert and the
hydraulic surface in uniform flow.

VELOCITY VARIATIONS FROM DESIGN DEPTHS
(ToConvert Depth/Diameter to % of Velociht}



d,qD %V.SD %V.75D d/D %V.5D %V.75D
iml i

.05 26 23 _ 104 g2
.10 40 35 .60 107 95
.15 ,52. 48 .65 1I0 97
20 62 54 .70 112 99

.25 70 62. .75 i13 100

.30 78 69 ,80 114 lol

.35 84 74 ,85 114 100

.4,0 90 80 ,90 112 99
,4.5 95 84 .95 1lO 97.
,50 100 88 1.00 100 88

mm ,

Discussion of Values for "n"

The value of"n" for smooth bore pipe is affected by depth of flow, velocity of flow and quality of construction. In
controlled experiments, using clean water, values of"n" under 0.009 have consistently been obtained for vitrified
clay pipe and some other sewer materials. Many design engineers recommend that a more conservative value of"n"
be used in design because of (1) the variations in "n" due to variable flow conditions, (2) the deposition of debris,
grit and other foreign materials which find their way into a sewer system, (3) the build-up of slime and grease on all
pipe surfaces, (4) the loss of hydraulic capacity of flexible pipe due to ring deflection and (5) misalignment due to
construction or settlement. Based upon current data, it appears that "n" values of.010 - .013 can be applied to all
types of smooth bore pipe. After pipe lines have been in place for several years, measurements may indicate "n"
values which differ from the design value. These new values can be used for future flow calculations. Factors for
determining Q's at different "n" values are shown on the Design Capacity Graphs (.pages 24-27).

C'-mputer Design

",_£he National Clay Pipe Institute has developed a hydraulic design computer program using the Manning equations.
The program can select pipe size, flow quantities or velocity in gravity flow sanitary sewers. It is available from the
Institute or one of the member companies.

:; _._
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Thesephotographs reproduced from "Flow of Water Through Culverts", Bulletin I, University of Iowa Studies in
Engineering, illustrate the ef/kct of pipe smoothness on the fiow.
LelY:Flow is retarded by increasedj_iction. Right: A typical smooth bore clay pipe.

' '_oles: n=0.010, n=0.011, n=0.012, n=0.013

Conveyance Factors

Conveyance Factors equal Q/Qd expressed as a percent. Q is the mount of flow at any depth and Qd is the mount
of flow when the depth is at design depth. Design depth for pipe 15-inch and smaller, is one-half full (.SD) and for
pipe 18-inch and larger, three-quarters full (.75D). Depths are expressed in terms of d/D, where "d" is the depth and
"D" is the diameter. The Conveyance Factor Tables are shown on page 29.

Examples 1 and 2 demonstrate the use of the .SD Table for pipe 15-inch and less in diameter.

Example No. 1 Determination of Percentage of Design Capacity of an Existing Sewer

The depth of flow measured in a 10-inch sewer is 0.35 feet. The diameter ofa 1O-inch pipe expressed in feet is 0.83
feet. Use the. SD Table, calculate d/D, 0.35 divided by 0.83, equals 0.42. Enter table with 0.42 (.4 vertical and .02
horizontal) and read 73%. For the size, slope and "n", read Qd from the appropriate Design Capacity Graph. If 1.2
cfs is the Qd then multiply by 0.73 to find Q equal to 0.9 cfs.

Example No. 2 Determination of the Depth of Flow When the Q is Known

The same 1O-inch sewer has a design capacity of 1.2 cfs. The estimated flow will be 0.7 cfs. To find the depth,
divide 0.7 by 1.2 which equals 58%. Enter Table with 58% and read d/D of 0.37. Multiply by the diameter 0.83 feet
to find depth of 0.31 feet.

_ xamples 3 and 4 demonstrate the use of the .75D Table for pipe 18-inch and larger in diameter.

Example No. 3 Determination Of Quantity of Flow

The depth of flow in a 21-inch sewer is 1.12 feet. d/D is 1.12 divided by 1.75 or 0.64. Use the .75D Table and read
81%. If the Qd from the Design Capacity Graph for this line is 9.2 cfs, multiply 81% times 9.2 fora Q of 7.5 cfs.

Example No. 4 Determination of Depth of Flow When the Q is Known

If the Q is 8 cfs and Qd is 9.2 cfs, divide 8 by 9.2 to find the Conveyance Factor of 87%. Enter the Table with 87%
and read d/D of 0.67. The depth for a Q of 8 cfs is 0.67 times the diameter 1.75, which is 1.17 feet.

CONVEYANCE FACTOR TABLES '

d/O Io %Qct

d/Dcle_hoverDiameter
%Q0= QalanydelXhdividedbt'Qdesign

, i H i H,

.SDTABLE FOR PIPE 15" AND SMALLER
Forpipe15'a.,nclsmaller,Od=Q ata depthot.5 Diameter

,ilo .ID1 .02 .113 ,04'" .I)5 .06 ,07 .08 .OO

% o 0 0 I I t 2 3 3.
4 5 g 7 8 lO 11 13 't4 16

, lO 19 2.1 ?_3 25 27 30 32 34 37



.3 39 42 44 47 50 52 55 58 61 64

.4 6;r 70 73 77 ag 83 8_ 90 93 96

.5 100 1_ '[06 110 113 117 120 124 127 131

'_ 134 138 141 144 148 151 (54 158 161 164

J 167 170 173 176 179 182 18_ 188 190 193

'_.....i .8 , 195 197 200 202 204 ,6 207 209 210 212

/;I 213 214 214 215 215 215 214 213 211 208

1 20O
i i I i .

Eemp_:Ti__pthofflowin ia8"s_wer_s mezsur_l_t.21'c_O· .21/.b-/-.31.I:mrl[bk !orsmallerse_rswith
d/O= .al lindrasd42%0 design.OdrY,gitISread1romDe$igll_.paci_,Charts.

i i! i i i

.?SDTABLE FORPIPE18"ANDLARGER
Forpipe18"and larger,Qd= Qat adeplh of .75Diameter

tt/1) .1_ .gl .02 .03 .04 .05 .ali .07 .OS .110

·0 % O 0 O 0 1 1 1 1 2

.1 2 3 3 4 5 5 6 ? 8 9

,2 10 11 12 13 14 15 16 17 16

,3 21 23 24. 26 27 _9 3Gl 32 34 35

,4 37 39 40 42 44 46 48 4.?, 51 53

.5 _ 57 59 _0 62 64 66 58 70 72

,6 74 76 77 79 81 83 85 87' 8;8 90

.7' 92: S4 65 97 99 lO(l 10_ 103 105 t06

J 107 1_ 119 lll ' 112 113 tf4 t15 116 116

I 1'_7' 118 118 118 118 118 118 117 116 114

1,0 110' i i i i m iii

15at]pie:TI__pthofr_wIn_n18'sewerwasmeasuredat1J02'd,_= l._'15= .88.Enlert,_l_withd/D..68and
r_ad88%ofOdesto.Q_'esio_lisread_m Oes_irTCap_ Cftals.

:_.....;:_::_._!;_.Y._=_",_t_,_-,..-_., ,.,.............., '"=''"' _" ":r,],T_:;_ :_,:_.:_'_"*'_:_' _'':" "'"

NCPI Engineering Manual

[ Chapter 1 I Chapter 2 1Ch.apter 3 I Chapter 4 1Chapter 5 I Chapter 6 I Chapter 7 I Chapter 8 I Chapter 91 Chapter 10
[Chapter, Il I

Request a copg of the Clay Pipe Engineering Handbook or other publications from NCPI

[ H.om.e J En.qineering Manual [ Installation Handbook [ Hydraulic Calculator IASTM Standards I Tool Box [ Videos I Tech Notes
I Sewer Sense I Publication List JMembers I Request Material [ Contents I Feedback [ E-mail ]

Copyright © 1998 National Clay Pipe InStitute
Last modified: April 1, 1998



APPENDIX Q

EXTRACTS
AMERICAN SOCIETY OF TESTING AND MATERIALS

STANDARDS FOR VITIRIFED CLAY PIPE



ASTMSTANDA ,S
The following ASTM Standards can be ordered from NCPI. Go to the Request Form to order the specification you

'----need.

Designation

· C 12 Standard Practice for Installing Vitrified Clay Pipe Lines _

· C 425 Standard Specification for Compression Joints for Vitrified Clay Pipe and Fittings _

· C 700 Standard Specification for Vitrified Clay Pipe, Extra Strength, Standard Strength, and
Perforated z

· C 1208 Vitrified Clay Pipe and Joints for Use in Jacking, Sliplining, and Tunnels _

· (2_30_! Standard Test Methods for Vitrified Clay Pipe 1

· C 828 Standard Test Method for Low-Pressure Air Test of Vitrified Clay Pipe Lines 1

· C 1091 Standard Test Method for Hydrostatic Infiltration and Exfiltmtion Testing of Vitrified Clay
Pipe Lines 1

'_ C 896 Standard Terminology Relating to Clay Products I

_ Designation:C 12

Standard Practice

for Installing Vitrified Clay Pipe Lines 1

1. Scope

1.1 This practice covers the proper methods o£ installing vitrified clay pipe lines in order to fully utilize the
structuralpropertiesofsuchpipe.

1.2 The values stated in inch-p°und units are to be regarded as the standard. The values given in parentheses are for
information only.

1.3 Thisstandard does not purport to address all of the saj_ty concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appropriate safety and health practices and determine the
applicability of regulatory limitations pri°r to use.

_ t_) Designation:C425

Standard Specification

for Compression Joints for Vitrified Clay Pipe and Fittings I



1. Scope

1.I This specification covers materials and test requirements for compression joints for vitrified clay pipe and
_":ngs. See Specification C 700 for pipe specifications. The test requirements are applicable to pipe joint assemblies

,r to field installation of pipe.

_1.2 Terminology C 896 can be used for clarification of terminology in this specification.

1.3 In developing the metric conversions used in the standards under the jurisdiction of Committee C-4, recognition
has been made of the variable nature of clays, so that neither "soft" nor "hard" conversions, as they are defined in
Practice E 380, have been made. For example, the inch is considered to be 25 mm instead of 25.4 mm.

1.4 The values stated in inch-pound units are to be regarded as the standard. The values given in parentheses are for
information only.

NOTE-Pipeshouldhe installedin accordancewithPracticeC 12.

1.5 The following precautionary caveat pertains only to the Test Requirements portion, Section 7, of this standard.
This standard does not purport to address all of the sad'kO/concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appropriate sajbty and health practices and determine the
applicabi/ity of regulatory limitations prior to use.

'_ !_'!._!_"_ffig,3fi'_.............. :_g!l_'c_l:_i!!:,_:!_::.

t_ Designation:C700

Standard Specification for

Vitrified Clay Pipe, Extra Strength, Standard Strength, and Perforated 1

1. Scope

1.1 This specification establishes the criteria for acceptance, prior to installation, of extra strength and standard
strength vitrified clay pipe and fittings to be used for the conveyance of sewage, industria!wastes, and storm water;
and extra strength perforated and standard strength perforated vitrified clay pipe to be used for underdrainage, filter
fields, leaching fields, and similar subdrainage installations.

1.2 The values stated in inch-pound units are to be regarded as the standard.

NOTE-Attention is tailed to Specification C425, Test Method C 828, Test Methods C 301, and Terminology C 896.

1.3 In developing the metric conversions used in the standards under the jurisdiction of Committee C-4, recognition
has been made of the variable nature of clays, so that neither "soft" nor "hard" conversions, as they are defined in
Practice F 380, have been made. For example, the inch is considered to be 25 mm instead of 25.4 mm.

1.4 The values stated in inch-pound units are to be regarded as the standard. The values given in parentheses are for
information only.

1.5 The following precautionary caveat pertains only to the Test Method portion, 5.2 through 5.2.3.2 of this
standard: Thisstandard does not purport to address all of the satiety concerns, if any, associated with its use. It is
the responsibility of the user of this standard to establish appropriate sa9_o/ and health practices and determine the
c licabilio/of regulatory limitations prior to use.

_:_,_?._, , _................... ._.;_. _._:_!;,;.._._ ....

_ Designation:C1208



Standard Specification for

Vitrified Clay Pipe and Joints for Use in Jacking, Sliplining, and Tunnels l

'cope

_--' 1.1 This specification establishes the criteria for the manufacture, quality assurance testing, inspection, installation,
field acceptance testing, and product marking of vitrified clay pipe to be used in jacking, sliplining, in casings, and
in tunnels for the conveyance of sewage, industrial wastes, and storm water.

I. I. I Sections 3 through 6, and S of this specification contain manufacturing, quality assurance testing, inspection,
and product marking criteria which are applicable to vitrified clay pipe prior to installation.

1.1.2 Section 7 of this specification contains criteria for the installation and field acceptance testing of vitrified clay
pipe.

1.2 This specification also covers materials and test requirements for jointing of the pipe.

1.3 This specification is the companion to SI Specification C 1208M; therefore, no SI equivalents are shown in this
specification.

1.4 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appropriate safity and health practices and determine the
applicability of regulatory limitations prior to use.

.::_,...:,,,._'.,,-.'_;_,_.ll_tl [ I [[[ I Il Hill --'... IIr',t-_-'z_5_'_>¢g t:

_) Designation:C301

Standard Test Methods for

Vitrified Clay Pipe l

1. Scope

1.1 These test methods cover the equipment for, and the techniques of, testing vitrified clay pipe prior to installation
Tests using whole pipe determines the resistance to crushing and hydrostatic forces. Tests using pipe fragments
measure the amount of water absorption of the pipe body and the quantity of acid-soluble material that may be
extracted from it.

1.2 The values stated in inch-pound units are to be regarded as the standard. The values stated in parentheses are for
information only.

1.3 This standard does notpurport to address the saJ_typroblems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appropriate saj_ty and health practices and determine the
applicability of regulatory limitations prior to use.

NOTE l-The followingstandardsalsoapplyto claypipeandcan be referencedforfurtherinformation:PracticeC 12andTestMethodC
828; Specifications C 425 and C 700.

_tl_ Designation:C828

Standard Test Method for

Low-Pressure Air Test of Vitrified Clay Pipe Lines I



1. Scope

1 This test method defines procedures for testing vitrified clay pipe lines, using low-pressure air, to demonstrate the
?-_cmral integrity of the installed line.

_a i.2 This test method shall be performed on lines after connection laterals, if any, have been plugged and braced
dequately to withstand the test pressure, and after the trenches have been backfilled for a sufficient time to generate

a significant portion of the ultimate trench load on the pipeline. The time between completion of the backfill
operation and low-pressure air testing shall be determined by the approving authority.

1.3 This test method may also be used as a preliminary test, which enables the installer to demonstrate the condition
of the line prior to backfill and further construction activities.

1.4 This test method is suitable for testing gravity-flow sewer pipe constructed of vitrified clay or combinations of
clay and other pipe materials.

1.5 Definitions C 896, is to be used for clarification of terminology in this test method.

1.6 In developing the metric conversions used in the standards under the jurisdiction of Committee C-4, recognition
has been made of the variable nature of clays, so that neither "soft" nor "hard" conversions, as they are defined in
Practice E 380, have been made. For example, the inch is considered to be 25 mm instead of 25.4 mm.

1.7 The values stated in inch-pound units are to be regarded as the standard.

1.8 This standard may involve hazardous materials, operations, and equipment. This standard does not purport to
address all of the saj_ty problems associated with its use. It is the responsibility of the user of this standard to
establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to
_C'0°

_ ..' :}_[:_}_oz'2.¥_- IIIllllllII Ill I III , . ,,,,,,eo,_ _¢_,.......

_ Designation:C1091

Standard Test Method for

Hydrostatic Infiltration and Exfiltration Testing of Vitrified Clay Pipe Lines l

1. Scope

1.I This test method defines procedures for hydrostatically testing vitrified clay pipe lines, to demonstrate the
structural integrity of the installed line.

1.2 This test method is suitable for testing gravity-flow pipe lines constructed of vitrified clay pipe or combinations
of clay pipe and other pipe materials.

1.3 This test method is applicable to the testing of the pipe lines only. Manholes or other structures should be tested
separately.

1.4 The values stated in inch-pound units are to he regarded as the standard. The values given in parenthesis are
provided for information only. 2

This standard may involve hazardous materials, operations, and equipment. This standard does not purport to

_jaclress all of the safety problems associated with its use. It is the responsibility of the iser of this standard to
establish appropiate saJktyand health practices and determine the applicability of regilatory limitations prior to
use.



_) Designation:C896

Standard Terminology Relating to Clay Products I

_ approving authority-the individual official, board, department, or agency established and authorized
by a state, county, city, or other political subdivision, created by law to administer and enforce specified
requirements.

backfill-all the material used to fill the trench from bedding to finished surface.

backfill, final-material used to fill the trench from initial backfill to finished surface.

backfill, initial-material used to fill the trench from top of bedding to a designated height over the pipe.

backfill, unconsolidated-non-compacted material in place in the trench.

Order ASTM standards or other publications from NCPI
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_ ^ME,tC^.SOC_ET_to, T_STI,Ĝ,o MATEa_LS
Designation: C 12 - 95 too_ ._o_ Df..w_.tc_._o_.. ,, 1_28Reprbn(edfromtheAnnualB_3kof ASTMStandards.CopyrightASTM

If not ks(odlinU_ecra'rentcombinedindex,w'dlappearinthe nextedition.

{r StandardPractice for
Installing Vitrified Clay Pipe Lines

Th_ standard is issued under the fixed designation C 12; the number immediately following the designation indicates the year of
orii_naJadopt{on or, in the _ or revision, the ),cafof last rcv_ion. A number in parenthc._,esindicates the ),car of last rcapprovaL A
supers_pt t'psJIon(f) indicates an editorial change since thc last revision or rcapprovaJ.

This practice has been approved for use by agencies of the Department of Defense. Consult the DoD Index of Specifications and
Standards for the specific )'ear of issue which has been adopted by the Department of Defense.

1. Scope the inherent strength of the pipe.

1.1 This practice covers the proper methods of installing 4.3 The tests used to measure bearing strength determine
vitrified clay pipe lines in order to fully utilize the structural relative pipe strengths but do not represent actual field
properties of such pipe. conditions. Therefore, an adjustment called a load factor is

1.2 The values stated in inch-pound units are to be introduced to convert minimum bearing strength to field
regarded as the standard. The values given in parentheses are supporting strength. The magnitude of the load factor
forinformationonly. dependson howthe pipe is bedded.Therelationshipis:

1.3 This standard does not purport to address all of the Fieldsupportingstrength
safety concerns, if any, associated with its use. It is the = minimumbearingstrengthx load factor
responsibilityof the user of this standardto establishappro-
priate safety and heahh practices and determine the applica- 4.4 A factor of safety greater than 1.0 and less than or

equal to 1.5 shall be applied to the field supporting strengthbility of regulatorylimitations prior to use.
to calculate a safe supporting strength. The relationship is:

2. ReferencedDocuments Fieldsupportingstrength
2.1 ASTM Standards: Safesupportingstrength= Factor of safety
C 301 Test Methods for Vitrified Clay Pipe 2
C 425 Specification for Compression Joints for Vitrified

ClayPipeandFittings2 5. ExternalLoads
( C 700 Specification for Vitrified Clay Pipe, Extra Strength, 5.1 The external loads on installed vitrified clay pipe are

Standard Strength, and Perforated 2 of two general types: (1) dead loads and (2) live loads.
C 828 Test Method for Low-Pressure Air Test of Vitrified 5.2 For pipes installed in trenches at a given depth, the

Clay Pipe Lines2 dead load increases as the trench width, measured at the top
C 896 Terminology Relating to Clay Products 2 of the pipe, increases. Consequently, the trench width at the
C 1091 Test Methods for Hydrostatic Infiltration and top of the pipe shall be kept as narrow as possible. Pipe

Exfiltration Testing of Vitrified Clay Pipe Lines2 failure may result if the design trench width is exceeded. If

3. Terminology the trench width exceeds the design width, a higher class of
bedding, stronger pipe, or both, must be investigated.

3.1 GeneralmTerminology C 896 can be used for clarifi- 5.3 Live loads that act at the ground surface are partially
cation of terminology in this specification, transmitted to the pipe.' Live loads may be produced by

DESIGNCONSIDERATIONS wheel loading, construction equipment or by compactive
effort. Compaction of embedment and backfdl materials,

4. Supporting Strength beside and above the sewer pipe, produces a temporary live

4. I The field supporting strength of vitrified clay pipe is load on the pipe. The magnitude of the live load from
materially affected by the methods of installation. The field compactive effort varies with soil type, degree of saturation,
supporting strength of a pipe is defined as its capacity to degree ofcompaction and depth of cover over the pipe. Care
support dead and live loads under actual field conditions. It must be used in selection of compaction methods so that the
is dependent upon two factors: (1) the inherent strength of combined dead load and live load does not exceed the field
the pipe and (2) the bedding of the pipe. supporting strength of the pipe, or cause a change in its line

or grade.4.2 The minimum bearing strength requirement in accor-
dance with Specification C 700, as determined by the
3-edge-bearing test of Test Methods C 301, is a measure of NOTel--For generally accepted criteria and methodsfor deter-mining loads and supporting strengths, see Gravity Sanitary Sewer

Design and Construction, Water Pollution Control Federation Manual of
Practice No. FD-5, American Society of Civil Engineers--Manuals and

This practice is under the jurisdiction of ASTM Committee C-4 on Vitrified Report on Engineering Practice_No. 60. 3
Clay Pipe and is the direct responsibility of Subcommittee C04.20 on Methods of
Test and Specifications.

Current edition approved Jan. 15, 1995. Published March 1995. Originally
_ published as C 12 - 15 T. Last previous edition C 12 - 91. _ Available from American Society or Civil Engineers, 345 E. 47th Street, New

2Annual Book of ASTM Standards, Vol 04.05. York, NY 10017.
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4_ C12

Trenchwalls .N_ fully placed material (Note 3). However, shells,peagravel,

maybesloped _x_ _ FinalSackfi, sand(seeNote 4), or other locally available and commonly

_. _ used bedding materials may be specified by the engineer in 'place of the previously described materials. The bedding
shall have a minimum thickness beneath the pipe of 4 in.

InitialBackfill (100 mm) or oneeighth ofthe outside diameterofthe pipe,
SpringLine . ._._ whicheveris greater,andshahextendup the haunchesof the

ofPipe _ pipeonesixth ofthe outsidediameterofthe pipe.The initial
Carefully .Nv_ backfill shall be of selectedmaterial (Note 2).

Placed_ Bedding 6.3.1 The load factor for ClassC bedding is 1.5.

Bedding ?__ NOTE 3--"Carefully placed" material shall mean material that has
TRENCHCROSSSECTION been spadedor shovel-slicedso that the material fills and supports the

haunch area and encasesthe pipe to the limits shown in the trench
Trenchwalls .N_ ['_ diagrams (Figs. I-8). This practice calls special attention to thc

or other non-consoIMating bedding material not subject to migration.
Where crushed material is not readily available, locally available and

InitialBackfifi_ [_. commonly used materials are acceptable, if used with engineering

- Bo'1 = NOTE 4--Sand is suitable as a bedding material in a total sandenvironment but may be unsuitable where high and rapidly changing

bedding, or haunching in a trench cut by blasting or in trenches through
clay type soil.

6.4 Class B (Fig. 4)--The pipe shall be bedded in carefully
placed material (Note 3). The bedding shall have a minimum

/3, ==theoutsidediameterof thepipebm're{, thicknessbeneaththepipeof 4 in. ( 1-00mm) or oneeighthof
Ba = thedesigntrenchwidthmeasuredat thehorizontalplaneat the topof the the outside diameter of the pipe, whichever is greater, and
pipeban'el, shall extend up the haunchesof the pipe to the spring]inc.

FIG.1 Terminology The initial backfill shahbeof selectedmaterial (Note 2).
6.4.1 The load factor for Class B bedding is 1.9.

_' 6.5 Crushed Stone Encasement (Fig. 5)--There are spe-
6. Bedding and Encasement cific sites where crushed stone encasement may be desirable.

6.1 Classes of bedding and encasements for pipe in The crushed stone shall extend to the specified trench width
trenches are defined herein. The load factors indicated are and shall have a minimum thickness beneath the pipe of 4
for conversion of minimum bearing strength to field sup- in. (100 mm) or one eighth of the outside diameter of the
portingstrength, pipe, whicheveris greater,and shall extendupwardto a

6.2 Class D (Fig. 2)--The pipe shall be placed on the horizontal plane at the top of the pipe barrel, (Note 5).
trench bottom with bell holes provided (Fig. 9). The initial Encasement shall consist of well-graded 3/4to '/4 in. (19 to 6
backfill shall be of selected material (Note 2). mm) crushed stone or other non-consolidating bedding

6.2.1 The load factor for Class D bedding is 1.1. material not subject to migration. Material shall be carefully
NOTE 2--Selected material is finely divided material free of debris, placed under the pipe haunches (Note 3). The initial backfill

organicmaterial,andlargestones, shallbe of selectedmaterial.
6.3 Class C (Fig. 3)--The pipe shall be bedded in care-

NOTE 5--Caution: Sufficient crushed stone shall be placed so that the

Trenchwalls bedding extends to a horizontal plane at the top of the pipe barrel
maybestoped following removal of any trench sheeting or boxes.

xN 6.5. I The load factor for crushed stone encasement is 2.2.
6.6 Controlled Densio, Fill (Fig. 6)--Controlled density

fill has been shown to be an economic alternative to
compacted bedding material. It assists in utilizing the in-i

InitialBackfill Il2 in.(300mm)min. herent strength of the pipe, completely filling the hauncharea, and reducing the trench load on the pipe.t
6.6.1 The pipe shall be bedded on crushed stone or other

suitable material (Note 4). The bedding shall have a min-
Bringto gradew_th imum thickness beneath the pipe of 4 in. (100 mm) or one
var_ab_ethicknessof eighth of the outside diameter of the pipe, whichever is-- suitable material where

,ecessa_y. greater. Controlled density fill shall be directed to the top of

_.. LoadFactor:1.1 the pipe to flow down on both sides to prevent misalignment. )
Flat orRestored Trench Botlorn Fill to the top of thepipe.The initial backfill may beplaced -

when the pour is capable of supporting the backfill material
FIG. 2 Class D without intermixing.
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II_ C12

Trench walls

may be sloped

.... 12 in. (300 mm) min._/

f"B c/6 min.

I
(Note 3)

Load Factor: 1.5

FIG. 3 ClassC

Trench walls

may be slopecl

ImtJal BackfilL....--.-- J 12 in, (300 mm) mia.

Carelully Bc/2
Placed

(Note 3) Be/8, 4 in. (100 mm) rain.

Load Factor: 1.9

,_.._ ) FIG. 4 Class B

Trench walls

may be sloped

I 12 in. (300 mm) min.
Initial Backfill.-------

!

Carefully placed
crushed stone------

(Note 5)

I B c/8, 4 in. (100 mm) min.

Load Factor: 2.2

FIG. 5 Crushed Stone Encasement

NOTE6--Attentionis directedto terminology and materialrefer- thickness under the barrel of at least 4 in. (100 mm) or one
eno=s.See,qmericanConcreteInstituteReport:4Cl 229R-94Controlled fourth of the outside diameter of the pipe, whichever is
LowStrengthMaterials(CLSM}." greater, and extending up the haunches to a height of at least

6.6.2 The load factor for controlled density £dl is 2.8. one fourth the outside diameter of the pipe. The cradle width

6.7 ClassA--This class of bedding can be achieved with shall be at least equal to the outside diameter ofthe pipe plus
either of two construction methods. 4 in. (100 mm) on each side or one and one fourth times the

outside diameter of the pipe, whichever is greater. If the6.7.1 ConcreteCradle (Fig. 7)--The pipe shall be bedded
trench width is greater than either of these dimensions,in a monolithic cradle of reinforced concrete having a
concrete may be placed to full trench width. The initial

j backfillshallbeselectedmaterial.
4Available from American Coacretc Institute, P.O. Boa 19150, Detroit, MI 6,7.1.1 The load factor for Class A concrete cradle bed-

48219-0150. ding is 3.4 for reinforced concrete with p = 0.4 %, where p is

8



4_ c12

Trench walls
may be sloped -.%

J

DensityFill ; A '. * _ · Bc100-300 psi-"-'-_, ' 4. ,.' P..,' v
{0.7-2,0 MPa) ; A ,_ ,4' ,_ ' ..I. o4 · 4 4 *A

Crushed Stone : ,, ._ .. t,..
orolhersuitable-_; _x_ Bc/8,4in (100mm}min,material (Note 3)

LoadFactor: 2.8

NoT_--Thistypeof construction requires the fillto extend from the pipe to the trench wall. Caution: Wherenative sonsare expansive, furtherevaluation maybe necessary.

FIG. 6 Controlled Density Fill

the percentage of the area of transverse steel to the area of 7.4 Bell holes shall be excavated to prevent point loading
concreteat the bottom of the pipe barrel, of the bells or couplings of laid pipe, and to establish

6.7.2 ConcreteArch (Fig. 8)--The pipe shall be bedded in fulMength support ofthe pipe barrel (Fig. 9).
carefullyplaced material (Note 3). The bedding shall have a 7.5 Sheet, shore, and brace trenches, as necessary, to
minimum thickness beneath the pipe of 4 in. (100 mm) or prevent caving or sliding of trench walls, to provide protec-
one eighth of the outside diameter of the pipe, whichever is tion for workmen and the pipe, and to protect adjacent
greater, and shall extend up the haunches of the pipe to the structures and facilities.
springline. The top half of the pipe shall be covered with 7.6 Sheeting shall not be removed below the top of the
monolithic reinforced concrete arch with a minimum thick- pipe if the resulting slope of native soil increases the trench
nessfrom the top ofthe pipe barrel, of 4 in. (100 mm) or one width to such an extent that the load on the pipe exceeds the
fourth of the nominal diameter of the pipe, whichever is safe field supporting strength ofthe pipe and bedding system.

_" greater.The width of the arch shall be at least equal to the 7.7 When a movable box is used in place of sheeting or )
outside diameter of the pipe plus 4 in. (100 mm) on each shoring, secure the installed pipe to prevent it from moving
side, or one and one fourth times the outside diameter, when the box is moved.
whicheveris greater. If the trench width is greater than either 7.8 It is preferable to keep the trench dry during all phases
of these dimensions, concrete may be placed to full trench of construction. Exercise caution when terminating the
width, dewatering procedure to avoid disturbing the pipe installs-

6.7.2.I The load factor for Class A concrete; arch bedding tion.
is 3.4 for reinforced concrete with ,v = 0.4 %, and up to 4.8
for reinforced concrete with p = 1.0 %, where p is the
percentage of the area of transverse ste.el to the area of 8. Pipe Bedding
concreteabove the top of the pipe barrel. 8.1 Bedding shall be placed so that the pipe is true to line

6.8 ConcreteEncasement: and grade and to provide uniform and continuous support of
6.8.1 There are specific sites where concrete encasement the pipe barrel.

may be desirable. Concrete eneasement shall completely
surround the pipe and shall have a minimum thickness, at
any point, of one fourth of the outside diameter of the pipe 9. Pipe Handling
or4 in. (100 mm), whichever is greater. 9.1 Pipeand fittingsshall be handled so as to protect them

6.8.2 The encasement shall be designed to suit the specific
use. TABLE I Joint Deflection Umlts

CONSTRUCTION TECHNIQUES NOTEI --For calculating the minimum radius of curvature use the following:
pipe---3 in. (75 mm) to 12 in. (300 mm) Diameter radius = 24 x pipe length

7. Trench Excavation _pe---_s in. (375 mm) to 24 in. (600 mm) Diameter radius = 32 x O/pc length
p_pe---27 in. (675 mm) to 36 in. (900 mm) Diameter radius .- 48 x pipe length

7.1. Trenches shall be excavated to a width that will pipe--aoin.(O75mmlto42in,i1050mm)Oiametetradius=64xpOelerxjth

provide adequate working space, but not more than the No_ O_neter. Max_nt_n_u_' Max_nomOe_'-_,
maximum design width. Trench walls shall not be undercut, in.(mm) oo_oct_petJolt. ofProc.

7.2 The trench walls can be sloped to reduce trench wall dogrees in./r_.ar,(mm_earm)
failure. This sloping will not increase the load on the pipe 3-12 Cs--300) 2.4' ,,_142)

15-24 (375-600) 1.8° _ (31)_'"" providedthe measuredtrench width at top of pipe doesnot 27-36(675-9001 12° ,/,(21)
exceedthe designtrench width. 39-42(975-1050) 0.9" _,,,(16)

7.3 Trenches, other than for ClassD bedding, shall be NOTE2--Abovematerialisapplicabletocompr_ jointsfor 'wtrifiedday
excavatedto provide spacefor the pipebedding, pipeandfittingsinaccordancewithSpecificationC425.

9
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Trench wa(Is

.__ maybe sloped

_' _ '_ Bcl4'41n'(10Omrn) mm'

Load Factor: 3,4 Reinforced Concrete 13= 0.4%

NOTE1_Minimum width of concrete cradle: Bc + 8 in. (200 mm) or 1-¥4 Be,
NOTE2--p iSthe ratio of the area of steel to the area of concrete. (It is recommended that wiremesh resnforcementor uniformly distributed small diameterrebar be used
in all concrete design.)

FIG. 7 Concrete Cradle

from damage, especially damage due to impact, shocks, and 10.3 Straight lengths ofpipe may be used for horizontal or
free fall. vertical curves by uniformly deflecting each joint. The joint

9.2 Carefully examine each pipe and fitting before instal- deflection limits shall be as described in Table 1.

lation, for soundness and specification compliance. Pipe 10.4 Whenever practicable, start pipe laying at the lowest
accepted may be plainly marked by the inspector. Rejected point and install the pipe so that the spigot ends point in the
pipe shall not be defaced, but shall be replaced with pipe that direction of flow to prevent bedding material from entering
meetsspecification, thejoint.

9.3 Handle pipe so that premolded jointing surfaces or 10.5 After each pipe had been brought to grade, aligned,
attached couplings do not support the weight of the pipe. Do and placed in final position, deposit and shovel slice or spade

) not damage the jointing surfaces or couplings by dragging, bedding material under the pipe haunches. Wyes and teescontact with hard materials, or by use of hooks, shall be bedded to prevent shear loading.
10. Pipe Laying 10.6 Place pipe that is to be bedded in concrete cradle or

10.1 Clean joint contact surfaces immediately prior to encased in concrete, in proper position on temporary sup-
joining. Use joint lubricants and joining methods, as recom- ports. When necessary, rigidly anchor or weight the pipe to
mended by the pipe manufacturer, prevent flotationas concreteis placed.

10.2 Unless otherwise required, lay all pipe straight be- 10.7 Place concrete for cradles, arches, or encasement
tween changes in alignment and at uniform grade between uniformly on each side of the pipe and deposit at approxi-
changes in grade. Excavate bell holes for each pipe joint, mately its final position. Concrete placed beneath the pipe
When joined in the trench, the pipe shall form a true and shall be sufficiently workable so that the entire space beneath
smooth line. the pipe can be filled wittiout excessive vibration.

Trench walls
maybe sloped

TransverseSeet IIA 1,4. _,,-I i A....._ _.A , t Be/4.6in.(150rnrn_min.

Concrete .NX]' 4, b . // J_,\,, * ' "' I_,._

CaddlnU;lYMNPa!:e!!d;__*Bc/8.4in. (100 mm) rain,

Load Factors: 3.4 Reinforced Concrete p = 0.4%
4.8 ReinforcedConcrete p = 1.0%

_,,_.__) NOTE1--Minimum width of concrete arch: Bc + 8 in. (200 mm) or 1% Be.
NOTE2---p iS_ ratio of the area of steel to the area of concrete. (It is recommended that wiremesh rein/_cement o¢uniforrnh/distribuled sma_diameter rebarbe used
in all concrete design.)

FIG. 8 Concrete Arch

10
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Provideuniformandcontinuous dimension larger than 6 in. (150 mm) within 3 ft. (0.9 m) of
support of pipe barrel between
bellor coupling holes, the top of the pipe.

11.4 Puddling, jetting, or water flooding may be used for_[_
consolidating backfill material only when approved bY thel[.

_ engineer.

J__y_ 12. Field Performance and Acceptance

12.1 After installation the sewer shall be tested for integ-
rity by a method specified or approved by the engineer.

2t 12.2 Where ground water exists, the line may be tested forBellor CouplingHoles ---/ infiltration by determining the quantity of water entering the
system during a specified time period. Infiltration testing is

FIG. 9 Uniform Pipe Support recommended and shall conform to the test procedure
described in Test Method C 1091.

10.8 Where pipe connects with outside faces of manhole 12.3 Where ground water does not exist, either a water or
walls or the outside faces of the walls of other structures, low-pressure air test method may be used and shall be
provide a pipe joint such that slight flexibility or motion can specified. The exfiltration test shall conform to the test
take place in or near the plane of the wall face. It is procedure described in Test Method C 1091. Air testing shalI
recommended that a 12 to 18 in. (300 to 450 mm) pipe stub conform to the test procedure described in Test Method
be extended from manhole or other wall faces. The pipe stub C 828, and is recommended.

shall be bedded in the same manner as the pipe. NOTE 7--When water or air tests are specified and the acceptance of
a line depends upon satisfactory results, it should be recognized that
several factors have a bearing on these results. Manhole bases, walls, and

11. Backfilling Trenches seals must be watertight. Household and commercial building and roof
drains must be isolated. Stoppers must be sufficiently secured to be air or

11.1 Initial backfill need not be compacted to develop watertight.

field supporting strength of the pipe. Final backfill may 12.4 In order for the performance of the line to be
require compaction to prevent settlement of the ground acceptable, all tests shall be made on pipe laid in accordance
surface, with the bedding provisions of Section 6. Joining procedures

l 1.2 Unless otherwise directed, backfill trenches as soon shall follow the recommendation of the pipe manufacturer.
as practicable after the pipe is laid. In the case of concrete
bedding, delay backfilling until the concrete has set suffi- 13. Keywords _.'.
ciently to support the backfill load. 13.1 backfilling; bedding; clay pipe; compaction; con-

_' 11.3 The initial backfill shall be of selected material (Note struction; design; excavation; installation; load factors; pipe;
2). Final backfill shall have no rock or stones having a sewers; trenching; vitrified

APPENDIX

(Nonmandatory Information)

X1. Installation Criteria for Perforated Vitrified Clay Pipe

X I. 1 Position of Perforations: X 1.3 Bedding and Backfill.'
XI.I.I Perforations in a subdrain or leachate pipe shall X1.3.1 Bedding and backfill shall be in accordance with

normallybe down. the engineer'sdesign.
XI.I.2 Under unique conditions it may be desirable to X1.3.2 It is desirable to contain the bedding with a filter

placetheperforationsup. fabric.
X1.2 Method of Design: XI.3.3 In the pipe zone the material shall be free draining
XI.2.1 Design in accordance with standard engineering without migration.

practice, noting particularly, the bearing strength as listed in X1.3.4 Extreme care should be exercised in placement
SpecificationC700. and compactionofbackfill.

TheAmericanSocietyfor re_tingandMaterialstakesnopositionrespectingthevalidityof anypatentrightsasserted inconnection
withany item mentionedin thisstandard.Usersof thisstandardare expresslyadvisedthatdeterminationof the validityofany such
patentrights,andthe risk of Infringementof suchrights,are entirely theirown responsibility.

Thisstandardis subject torevisionat any timebythe responsibletechnicalcommitteeandmustbe reviewedeven/five yearsand
Ifnotrevised,eitherreapprovedor withdrown.Yourcommentsare invitedeitherforrevisionofthisstandardor foradditionalstandards
andshouldbe addressedto ASTMHeadquarters.Yourcommentswill receivecarefulconsiderationat e meetingof the responsible
technlcatcommittee, which you may attend, If youfeel thatyour commentshave not received a fair hearingyou shouldmake your

_.l viewsknownto theASTM CommitteeonStandards,1916 Race St., Philadelphia,PA 19103.
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q_[_ Designation: C 301- 98 AMERICAN SOCIETY FOR TESTING AND MATERIALS

if 100 Bart Harbor Or. Wes! Coasnoinocken PA 19428Reprinted from the Annual Book of ASTM SlandarO$ Copyrlgh! ASTM

Standard Test Methods for
Vitrified Clay Pipe

This .qandurd i_ i._sued under the fixed designation C 31)1: Ihe number immedlalel) hdhw, mg Iht d¢,,ignafmn indicate,. Ihe year of

original adoption or. in the cm,e ¢,1'revision, the )'ear or Ja,,f re_ i_i.n. A numh.:r In parenthc.,e,, lndlcale_ the )ear of la,,I reappr._al. A

_uper_:ript ep_ilon (_) indicates an edh_riaJ change _ince the [a_l revi_i_m _r reappr._al

1. Scope 4. Significance and Use

1.1 These test methods cover the equipment for, and the 4.1 Meaning ¢tnd Suitabilitv_The tests called for herein,
techniques of, testing vitrified clay pipe prior to installation, from their results, indicate the suitability and acceptability of
Tests using whole pipe determines the resistance to crushing vitrified clay pipe fi)r specifications acceptance, design pur-
and hydrostatic forces. Tests using pipe fragments measure the poses, regulatory statutes, manufacturing control, and re-
amount of water absorption of the pipe body and the quantity search.
of acid-soluble material that may be extracted from it.

1.2 The values stated in inch-pound units are to be regarded 5. Bearing Strength
as the standard. The values stated in parentheses are for 5.1 Test Sj_c('i.ten.v:

information only. 5.1.1 Thc test specimens shall be sound, full-size pipe and
1.3 This standard does not purport to address the safeo' shall be selected by the purchaser, or his representative, at

concerto', tf any associated with its use. It is the responsihilio' points he designates wh'en placing the order.
of the user of this standard t_ establish appropriate safety and 5.1.2 The number of specimens to be tested shall not exceed
heahh practices and determine the applicabilin' of regulatoo' 0.5 % of the number of pipe of each size furnished, except that
limitations prior to use. no less than two specimens shall be tested.

5.2 Measurement and Inspection of Spechnens:
NOT_.I--The followingstandardsalso apply to clay pipe and can be 5.2.1 The specimens shall be tree ofatl visible ,noisture andreferenced for further information: Practice C 12 and Test Method C 828;

SpecificationsC425 andC700. frost. These specimens shall be inspected and measured for
conformance with the applicable specifications. The results of

_-'_' 2. Referenced Documents these observations shall be recorded.

2.1 ASTM St(tttdard._'; 5.2.2 Specimens that are observed to have defects in excess

C 12 Practice for Installing Vitrified Clay Pipe Lines 2 of the limits permitted in the applicable specifications shall be
C 425 Specification tbr Compression Joints for Vitrified discarded and replaced with additional specimens from the lot

ClayPipeandFittings" to be tested.
C 700 Specification for Vitrified Clay Pipe, Extra Strength, 5.3 Loading Apliaratttx (see Fig. I):

Standard Strength, and Perforated-' 5.3.1 7_,sting Ma('hiae:
C 828 Test Method for Low-Pressure Air Test of Vitritied 5.3.1.1 The loading apparatus shall consist of a testing

Clay Pipe Lines 2 rnachine capable of applying loads, with upper and lower
C 896 Terminology Relating to Clay Products'-' bearings capable of transmitting these loads to the pipe. The
E 6 Terminology Relating to Methods of Mechanical Test- bearings shall be bearing beams and contact edges.

lng._ 5.3.1.2Anymotordriventestingmachinethatiscapableof
applying a load at a uniform rate of 2000 __+500 Ibf/rnin.linear

3. Terminology ft (29.4 _+ 7.4 kN/min.linear m) of pipe length, shall be used

3.1 Definitions: for making the test.
3.1.1 For definitions of terms used in these test methods, 5.3.1.3 The load rnay be applied at arapid rate until 50 % of

refer to Terminology E 6 and Terminology C 896. the required bearing strength is reached. Subsequently, the load
shall be applied to the pipe at a uniform rate of 2000 '"- 500
Ibffmin.linear ft (29.4 _ 7.4 kN/min.linear m) of pipe length
without vibration or shock.

' These lest methods are under the jurisdiction of ASTM Cummittee C-4 on

Vitrified Clay Pipe and ix the direct responsibility of Subcommittee C04.2() on 5.3.1.4 The testing machine shall be sufficiently rigid so that
Methods ol'TestandSpecifications. the load distribution will not be appreciably affected by the

Current edition approved March 10. 1998. Published January 1999, Originally deformation or yielding of any part. The machine and bearings
published as C 301 - 52 T. Last previous edition C 301 - 97a. shall be constructed to transmit the load in a vertical plane

2 AtlttUtt[ Book oJ'ASTM Stattd_t,"d);, Vt}l 04.05.

'_AnnttetlBookofASTMSt¢tndards.Vol03.()1, through the longitudinal axes of the bearings and pipe. The
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Tis i i _I i!....... ;---:! I ,..,ce

_L J.. _J 5.3.1.3 for loading rate)

Single contact _ z:cZ3
edge (See -_--.-_ _ _
s.3.3·2.·s-.6-.7),<_ ;3_'x-,. i

X"y'- _XN,

14W53bearing __ Metal or hardwood face plate

beam or equal -- __ I (Opt:tonal. See 5.3.2)'L,q_,,_ (See 5.3.2) k'_ 47 I Po,:tion_ng
LX.X. /'/ I Str_ps (See

XX_ ] 5.3.3.4)
D.al_onca_t ')C:._;:3_::::._?"'I ,,'_<,XN_
edsea(s_e '_T"_f ' /_ _ r,_e
5·3.3.2-·3-.4' _,T/'---------_ [1' _"' v'_l,_'_ PlaCe

Il

Section A=A

FIG. 1 Three-Edge Bearing Testing (see 5.3.4 for Segmented Testing)

bearings shall be attached to the machine so as to receive and 5.3.3.1 Three-edge bearings shall consist of an upper mem-
uniformly transmit the loads required in the tests, without ber, comprised of a bearing beam on which one contact edge is
vibration or shock· The upper bearing shall be free to rotate in located so that it lies in the vertical plane passing through the
a vertical plane through the longitudinalaxis of the bearingand longitudinal axis of tbe pipe; and a lower member comprised of
the pipe. a bearing beam on which two contact edges are symmetrically

5·3·2 Bearing Beams--Bearing beams shall not deflect located parallel to that vertical plane.

more than a 14 by 8-in. (355 by 205-mm), 53-1b/linear fi 5.3.3.2 The contact edges shall consist of rubber strips
(73-kg/linear m), wide flange beam as specified by the Ameri- alone, or hardwood strips with plaster of paris fillets. Contact
can Institute of Steel Construction. Under no circumstances edges shall uniformly contact the outside barrel of the pipe·
shall the deflection in inches or millimetres under maximum
load exceed that given by the ratio L/720 in which L is the 5.3.3.3 The two contact edges on the lower member shall be
beam length in inches or millimetres. The lengthof the bearing spaced apartapproximately I in./ft (83 mm/m) of pipe diam-
beams shall be no less than the full length of the outside barrel eter. but in no case less than I in. (25 mm).
of the pipe. Built-up bearing beams may be used, provided 5·3.3.4 Positioning strips may be used to align the upper
their deflection does not exceed that specified. In order for the contact edge and to align and space the lower contact edges. In

_,_ bell or socket of the pipe to clear the bearing beams, it is the case of rubber contact edges, positioning strips shall not
recommended that the bearing beams be faced with a metal or exceed one half of the thickness of the contact edge and may
hardwood member for affixing the contact edges, remain in place.

5.3.3 Three-EdgeBearings: 5.3.3.5 If rubber strips are used as contact edges, they shall

2
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be cut or formed from material having a Shore A, instanta- average of two measurements taken at points 180° (3.1 radl

_) neous, durometer hardness between 45 and 60. The strips shall apart. Report the individual results of the tests of pipe of each
be of rectangular cross section, having a 2-in. (5 I-mm) width, size or lot.
and a thickness not less than I in. (25 mm) nor more than IV.,
in. (38 mm). The contact edges shall be used with the 2-in. 6. Absorption
(51-mm) dimension in contact with the bearing beam. Rubber 6. I Test Specimenx:
contact edges may be attached to the bearing beam by an 6.1.1 Absorption specimens shall be sound pieces of the full
adhesive, provided the contact edge remains firmly fixed in thickness of the barrel of the pipe, with all edges broken. Each
position, specimenshallbeas nearlysquareas possible,withtheareaon

5.3.3.6 If hardwood strips with plaster of paris fillets are one barrel surface not less than twelve times the wall thickness,
used as contact edges, the strips shall be straight, and have a expressed as square units. They shall be free of observable
cross section not less than I in. (25 mm) in either direction. The cracks or shattered edges and shall not contain laminations and
bottom contact edges shall have vertical sides, with the interior fissures more than is typical of the pipe from which the
top corners having a radius of approximately V.,in. (13 mm). specimens were taken.
The contact edges shall be securely fastened to the beams. 6.1.2 Each specimen shall be marked so that it may be

5.3.3.7 Plaster of paris fillets shall be cast on hardwood identified with the lot of pipe from which it was taken. The
contact edges to provide uniform bearing contact on the pipe markings shall be applied so that the pigment used shall cover
barrel. Fillets shall be east on the two lower contact edges and not more than 1% of the area of the specimen.
on the upper contact edge, along the pipe crown. Sufficient 6.1.3 Test at least one specimen fi'om each size of pipe.
excess plaster shall be removed from between the two lower 6.2 Weighing Apparatus_The balance used shall be .sensi-
contact edges to eliminate the possibility of a single continuous tive to 0.5 g when loaded with I kg, and weighings shall be
lower contact. The pipe and contact edges shall be joined while made to at least the nearest I g. If other than metric weights are
the plaster of paris is still workable. Testing shall be performed used, the same degree df accuracy shall be observed.
only after the fillets have set. 6.3 Procedure:

5.3.4 Segmented Bearings (Alternative to Three-Edge 6.3.1 Dry the specimen at least 8 h in a ventilated oven at a

Bearing)--This apparatus shall consist of segmented upperand temperature between 230 and 248°F (110 and 120°C), and
lower bearing members with the segments of each member make successive weighings at intervals of not less than 3 h
connected to a common hydraulic; manifold to provide uniform until the loss at any weighing is not greater than 0. 1% of the

! load along the length of the barrel. The segmented bearings original weight of the specimen.
\_,,,_ shall be of uniform length with the number of segments equal 6.3.2 Suspend the dried specimens in distilled, rain, or tap

to the nominal length of the test pipe measured in feet. They water that is known to have no effect on test results; heat to
shall be adjustable to accommodate the length variation al- boiling; boil for 5 h, and then cool in the water to ambient
lowed in the pipe specification. In no instance shall the length temperature. Take care that no fragments are broken from the
of the segmented bearing be greater than the external length of specimens by physical disturbance during the test. When cool,
the barrel of the pipe. Rubber contact edges conforming to remove the specimens from the water, and drain for not more
5,3.3.5 shall be attached to the bearing segments, than I min. Then remove the superficial moisture by a damp

5.4 Bearing Tests (see Fig. I): cloth and weigh the specimens immediately.

5.4.1 Test pipe for bearing strength in accordance with the 6.4 Calculation and Report:
three-edge bearing or segmented method. Use either of the 6.4.1 Calculate the absorption of each specimen as percent-
specified bearing methods on retests as provided in the age of the initial dry weight as follows:
applicable specifications. Absorplion.% = [(SW - DWIlDW]x IbX} (I)

5.4.2 For tests using rigid bearing beams, multiple loading where:

rams may be used. Each ram must have the same load range, DW = initial dry weight of specimen, and
connected by a common hydraulic system, and spaced above SW = weight of spec/men after boiling 5 h.
the top bearing beam to deliver a uniformly distributed load. In 6.4.2 Report the result for each specimen, together with the
testing pipe that is not straight, place it between the bearings in averages for the pipe of each size and shipment.
the position that most nearly gives uniform loading on the pipe.

5.4.3 The loading of the pipe shall be a continuous opera- 7. Hydrostatic Pressure Test

tion. Do not allow the pipe to stand under load longer than is 7.1 When the pipe is subjected to an internal hydrostatic
required to apply the load and record the observations, pressure of I0 psi (69 kPa) for the elapsed time shown in the

5.4.4 The loading shall be stopped after the required foIlowingtable, there shall be no leakage on the exterior ol' the
strength has been met. pipe. At the option of the manufacturer, water within approxi-

5.4.5 For further evaluation or quality assurance, the load- mately 5°F (3°C) of the ambient air temperature may be
lng may be continued to the point of pipe failure, introduced into the pipe for control of condensation. Moisture

5..4.6 Record the maximum load sustained by the specimen, appearing on the surface of the pipe in the form of beadsI

-)' 5.5 Cah'ulation and Report: adhering to the surface shall not be considered leakage.
5.5.1 Calculate the bearing strength by dividing the applied However, moisture which starts to run on the pipe shall be

load by the inside length of the barrel. The length shall be the construed as leakage regardless of quantity.
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TestingTimeforPipes which the specimen was immersed. Filter the solution and
ThicknessofBarrel. Test_me. wash the filter with hot water, adding the washings to the ir

in.tram) rain filtrate. Add 5 mL of H2SO4(sp gr 1.84) to the filtrate. Then
'_'"_ uptoandincluding1 (25) 7 evaporate the solution (avoid lossby spattering) to about 5 mL,

Overt (25)andincludingt'_ (38) g transfer to a porcelain crucible (previously ignited to constantOver 1',_ (38) and including 2 (51) 12
Over2 (51)andincluding2'/a(64) 15 weight), and heat cautiously to dryness. Then ignite the residue
Over 2'_ (64) and including 3 (76) 18 to constant weight.
Over 3 (76) 21 8.6 Cttlculation and Report:

8. Acid Resistance 8.6.1 Calculate the percentage of acid-soluble matter as
follows:

8.1 Determine the acid resistance of clay pipe by the
extraction of acid-soluble matter. Acid-soluble matter, % = (RA,V) X 100 (2)

8.2 Reagent--When testing with sulfuric (H2804), hydro- where:

chloric (HCI), nitric (HNO.O, or acetic acid (CH._COOH), as R = weight of residue, and
specitied by the purchaser, a I N acid solution shall be used. W = initial weight of the specimen.

N(n'f: 2--These I N solutions should contain, respectively. 49, 36.5, 63, 8.6.2 Report the results for each specimen.
and 60 g of the acid per litre of solution. For the purpose of these tests the

soluti(ms can be prepared by taking the following volumes of acid and 9, Visual Inspection
diluting to I L; H,SO4(sp gr 1.84), 28.5 mL; HCI (sp gr 1.19), 88.9 mL;

HNO_(sp gr 1.42), 65 mL: and glacial acetic acid (sp gr 1.05). 57.7 mL. 9. I The specification for vitrified clay pipe requires visual

8.3 Test Specimens: inspection; reference should be made to Specification C 700.

8.3. I The specimens for acid resistance tests shall be about 10. Precision and Bias
2 in. (50 mm) square, and weigh not more than 200 g. They
shall be sound pieces with all edges freshly broken, free of 10.1 No statements are made on the precision or bias of
cracks or shattered edges, and shall be thoroughly cleaned, these test methods for measuring (/) bearing strength, (2)

8.3.2 Test at least one specimen from each size of pipe. absorption, (3) acid resistance, or (4) moisture transmitted
8.4 WeighingApparatus--The balance used in weighing the through the pipe wall in the hydrostatic pressure test, since

conformance to specific criteria is the only measure for successspecimens shall be sensitive to 0.01 g when loaded with 200 g.
8.5 Procedure: specified in these test methods, it
8.5. I Dry the specimens to constant weight at a temperature

notlessthan230°F(II0°C). 11. Keywords

8.5.2 Suspend the dried specimens in the acid at a tempera- I I. 1 absorption; acid resistance; bearing strength; clay pipe;
ture between 70 and 90°F (21 and 32°C) for a period of 48 h, corrosion; corrosion resistance; hydrostatic; inspection; Icad-
then remove them from the solution and thorough)y wash with ing; pipe; segmented bearing; testing procedure; tests; three-
hot water, allowing the washings to run into the solution in edge bearing; vitrified clay pipe

TheAmericanSocietyfor TestingandMaterialstakes nopositionrespectingthevalklityofanypatent rightsassertedinconnection
withany item mentionedin thisstandard.Usersof thisstandardare expresslyadvisedthat determinationof the validityof anysuch
patent rights,and the riskof infringementof suchrights,are entirely theirown responsibility.

Thisstandardis subjectto revisionatany timeby theresponsibletechnicalcommitteeandmustbe reviewedeveryfiveyears and
ifnotrevised,either reapprovedor withdrawn.Yourcommentsare invitedeitherforrevisionof thisstandardor foradditionalstandards
and shouldbe addressedto ASTM Headquarters.Yourcomments willreceivecarefulconsiderationat a meetingof the responsible
technicalcommittee,whichyou may attend. Ifyou feel that yourcommentshave not receiveda fairhearingyou shouldmake your
viewsknownto theASTM Committeeon Standards,100 Bart Harbor Drive, West Conshohocken,PA 19428.
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Standard Specification for
Compression Joints for Vitrified Clay Pipe and Fittings

This standard is issued under the fixed designation C 425; the number immediately following the designation indicates the year of
original adoption or, in the caseof revision, the year of last revision. A number in parenthesesindicates the year of last reapproval. A
superscriptepsilon (t) indicates an editorial change since the last revision or rcapprovat.

Thisztandard has been approved for use by agencies of the Department of Defense.

1. Scope D518 Test Method for Rubber Deterioration--Surface

l. I This specification covers materials and test requirements Cracking 4
for compression joints for vitrified clay pipe and fittings. See D 543 Practices for Evaluating the Resistance of Plastics to
Specification C 700 for pipe specifications. The test require- Chemical Reagents s
ments are applicable to pipe joint assemblies prior to field D 573 Test Method for RubbertDeterioration in an Ak
installation of pipe. Oven4

1.2 The values stated in inch-pound units are to be regarded D 883 Terminology Relating to Plastics 5
as the standard. The values given in parentheses are for D 1149 Test Method for Rubber Deterioration--Surface
information only. Ozone Cracking in a Chamber 4

D 1566 Terminology Relating to Rubber 4
NOT_lml.nstallpipe in accordancewith PracticeC 12. D 2240 Test Method for Rubber PropertytDurometer
1.3 The following precautionary caveat pertains only to the Hardness'*

Test Requirements portion, Section 7, of this standard. This
3. Terminologystandard does not purport to address all of the safety concerns,

if any, associated with its use. It is the responsibility of the user 3.1 Deftnitions_Terms relating to plastics and rubber shall
of this standard to establish appropriate safety and health be as defined in Terminologies D 883 and D 1566, respectively.
practices and determine the applicability of regulatory limita- 3.2 Terminology C 896 can be used for clarification of
tions prior to use. terminology in this specification.

2. Referenced Documents 4. Principles of Joint Design

2.1 Ab'TM Standards: 4.1 Sealing elements shall be compressed between bearing
A 167 Specification for Stainless and Heat-Resisting surfaces to assure watertight integrity as required in Section 7.

Chromium-Nickel Steel Plate, Sheet, and Strip: 4.2 Sealing elements shall either be bonded to bearing
A 240/A 240M Specification for Heat-Resisting Chromium surfaces or be independent elements.

and Chromium-Nickel Stainless Steel Plate, Sheet, and

Strip for Pressure Vessels 2 5. Materials and Manufacture
C 12 Practice for Installing Vitrified Clay Pipe Lines 3 5.1 Rubber ring-sealing elements shall conform to the
C 700 Specification for Vitrified Clay Pipe, Extra Strength, requirements of Table 1..

Standard Strength, and Perforated 3 5.2 Rubber for other than ring-sealing elements shall con-
C 896 Terminology Relating to Clay Products 3 form to the requirements of Table 2.
D 395 Test Methods for Rubber Property--Compression 5.3 Plastic components shall conform to the requirements of

Set4 Table 3.

D 412 Test Methods for Vulcanized Rubber and Thermo- 5.4 Metallic components shall be of corrosion-resistant

plastic Rubbers and Thermoplastic Elastomers_ Tension 4 metal conforming to Specifications A 167 and A 240.
D 471 Test Method for Rubber Property_Effect of Liq- 5.5 If any of the test specimens fail to meet the chemical

uids 4 resistance requirements, the manufacturer wiII be allowed a
retest of two additional specimens, representative of the
original material tested, for each one that failed. The jointing

This specification is under the jurisdiction of ASTM Committee C-4 on material will be acceptable if all retest specimens meet the test
Vitrified Clay Pipe and is the direct responsibility of Subcommittee C04.20 on requirements.
Methodsof TestandSpecifications. 5.6 JOints complying with this standard are suitable for most

Current edition approved Sept. 10, 1998. Published lanuary 1999. Originally domestic and commercial applications. However, attention is
published as C 425 - 58 T. Last previous edition C 425 - 98a.

2Annual Book of ASTM Standards, Vol 01.03.
'_Annual Book of ASTM Standards, Vol 04.05.

· Annual Book of ASTM Standard& Vol 09.01. sAnnual Book of Ab'TMStandards, Vol 08.01.
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TABLE 1 Tests for Rubber--Ring-Sealing Elements

Test TestRequirement ASTMStandard

"_ Chemicalresistance: D 543 [48h at 23 '"' 2°C (73.4'"-3.6°F)]
1 N sulfuricacid noweightloss
1 N hyOrochloricacid noweightloss

Tensilestrength 1500psi (10.3MPa)mtn;500% mtnelongationat break D 412
Hardness ShoreAdurometer35 mtnto50 max D 2240
Compressionset 16% maxof originaldeflection D 395,MethodB [22 h at 70 _ 2°C (158-'.2_3.6°F)]
Wamrabsorption 5 %max D 471--1remorsea 2-in.(60-mm)longsectioncut

froma rubber-sealingelementindistilledwater
for7 daysat 70 -_2°C (158 _ 3.6°F}

Ozoneresistance novisiblecrackingunder2x specimenmagnification D 1149
usingD 518,ProcedureB, stretched20% and
exposedto ozoneconcentrationsof 0.5ppmfor 24h
at 40 "- 1'C (104"" 1.8*F)

Acceleratedovenaging 80% rainoforiginaltensilestrength D 573[7 daysat 70 -. 2°C (158_ 3.6°F)}
75% rainet originalelongation

TABLE 2 Tests for Rubber--Other than Ring-Sealing Elements

NoT£--Except for the water absorption test (Test Method D 4711, the tests shall be run on buttons or specimens cut from'rubber test slabs.

Test TestRequirements ASTMStandard

Chemicalresistance: D 543{48h at 23 -* 2°C(73.4 __3.6°F11
I N sulfuricacid noweightloss
1Nhydrochloricacid noweightloss

Tensilestrength 1000psi(7 MPa)rain;250% rainelongationat break D 412
Hardness ShoreA durometer55mtnto 70max D 2240
Compressionsol 20%maxof originaldeflection D 395,MethodB 122h at 70 -" 2°C(158 -'- 3.6°F)1
Waterabsorption 5% max O471_lmmersea 2-in. (50-mm)longsectioncut

froma rubbercouplingindlsfiliedwaterfor 7
daysat 70= 2°C (158-',-3.6°F)

Ozoneresistance novisiblecrackingunder2x specimenmagnification, D 1149
usingD 518,ProcedureB,stretched20% andex-
posedto ozoneconcentrationsof 0.5ppmfor 24h at
40 = 1°C(104= 1.8°F)

_._=... Acceleratedovenaging 85% rainof originaltensilestrength D 573[7 daysat 70 _*2°C(158 _ 3.6°F)]85 % rainof originalelongation

TABLE3 TestsforPlasticMaterials The recommendedtemperatureo_the water, pipe, andatmo-
Test TestRequirements ASTM Standard sphereis 60 to 75°F (16 to 24°C).

Chemicalresistance: D543(48hat 7.1.1 Joints shall not leak when tested in the straight
23_*2°c) position and when deflected to amounts shown in Table 4. The

I Nsulfuricacid noweightloss ends of the test line shall only be restrained the amount that is1 N hydrochloricacid noweighttoss
necessary to prevent longitudinal movement. The deflection
shall be determined by measuring the distance the free end of

called to the fact that industrial effluents vary in content, one pipe moves away from the center line in any direction
concentration, duration of discharge and temperature; and while the other pipe remains fixed.
specific evaluations of joint performance in such environments 7.1.2 Assembled joints shall not leak when subjected to
are necessary. In those instances, consult the manufacturer, shear. The shear load shallbe a force of 150 lbf/in. (26.3 kN/m)

of nora/hal diameter uniformly applied over an arc of not less
6. Joint Specimen Preparation than 120° (2.1 tad) along a longitudinal distance of 12in. (305

6.1 When required, assembled joints representative of the mm) at the end of one pipe. The load is applied immediately
pipe and joints to be used, shall be selected from the supplier's adjacent to the assembled joint with the other pipe adequately
stock by the purchaser or his representative, secured and supported on blocks placed immediately adjacent

6.2 Specimens selected for the test shall be up to 0.25 % of to the joint.
the number of joints to be furnished. No fewer than two 7.1.3 Joints shall not leak when the jointed ends are dis-
assembled joints shall be tested for each diameter of pipe placed relative to one another in any direction perpendicular to
fumishecl.

6.3 Test specimens shall not be taken from damaged joints TABLE4 Deflection
or pipe.

Deflectionof Pipe, in./linoarNominalDiameter,in.(mm)

7. Test Requirements for Joints _ (mm/linearm)3 to 12(75 to 3051,incl _ (391
7. I Joints shall meet the requirements of 7.1.1 and 7.1.2 or 15 to 24 (375 to 6101, incl _ (29)

7.1.I and 7.1.3, when subjected to an internal 10-ft (3.05-m) 27to38 (685to 910),inet '/4 (191
head of water pressure (4.3 psi (30 kPa)), for a period of 1 h. 39 and 42 (980 and 10651 3/,e (151
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the pipe axes a distance of 0.04 in./in. (0.04'mm/mm) of pipe corrosion resistance; couplings; deflection; joints; sealing ele-

_)diameter. ments; sewer; shear; testing

_ 8. Keywords

8.1 bell; chemical resistance; clay pipe; compression joints;

SUPPLEMENTARY REQUIREMENTS

These requirements apply only to Federal/Military procurement, not domestic sales or transfers.

SI. Government/Military Procurement S2. Packaging and Marking for U.S. Government
Procurement:

S 1.1Responsibilityfor Inspection--Unless otherwise speci-
fied in the contract or purchase order, the producer is respon- S2.1 Packaging--Unless otherwise specified in the con-

tract, the materials shall be packaged in accordance with the
sible for the performance of all inspection and test require- supplier's standard practice in a manner ensuring arrival at
ments specified herein. The producer may use his own or any destination in satisfactory condition and which will be accept-
other suitable facilities for the performance of the inspection able to the carrier at lowest rates. Containers and packing shall
and test requirements specified herein, unless the purchaser comply with Uniform Freight Classification rules or National
disapproves. The purchaser shall have the right to perform any Motor Freight Classification rules.
of the inspections and tests set forth in this specification where S2.2 Marking--Marking for shipment shall be in accordance
such inspections are deemed necessary to ensure that material with Fed. Std.No. 123 for civil agencies and MIL-STD-129 for
conformsto prescribedrequirements, military agencies.

NoTES2.1--Theinclusionof U.S.Governmentprocurementrequire-
NOTESI.l--In U.S.Federalcontracts,thecontractoris responsiblefor mentsshouldnotbeconstruedas anindicationthattheU.SGovernment

inspection, usesor endorsestheproductsdescribedin this document.

TheAmericanSocietyfor Testingand Materialstakesnopositionrespectingthe validityofany patent rightsasserted inconnection
withany item mentionedinthis standard.Usersof thisstandardare expresslyadvisedthatdeterminationof the validityof any such
patent righ!s,and the riskof infringementof suchrights,are entirelytheir own responsibility.

Thisstandardis subjectto revisionatany timeby theresponsibletechnicalcommitteeand mustbe reviewedeveryfiveyears and
ifnotrevised,eitherreapprevedor withdrawn.Yourcommentsare invitedeitherforrevisionof thisstandardor foradditionalstandards
and shouldbe addressed toASTM Headquarters.Yourcomments wlllreceivecarefulconsiderationat a meetingof the responsible
technicalcommittee, whichyou may attend, ifyou feel thatyour comments have not receiveda fair hearingyou shouldmake your
viewsknownto theASTM Committeeon Standards,100 Ban' Harbor Drive, West Conshohockan,PA 19428.
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AMERICAN SOCIETY FOR TESTING AND MATERIALS

Designation: C 828 - 98 .e_...,.__,o_,he_..._ sm o,̂ sm s,._s, c_y_, ^STM
II not #sled In the current _ index, wdl appear In the next edition.

F
Standard Test Method for
Low-Pressure Air Test of Vitrified Clay Pipe Lines

Thisstandardis issuedunderthefixeddesignationC828;thenumberimmediau:lyfollowingthcdesignationindicatesthcyea'of
originaladoptionor.in thecaseof revision,theyearof _ revision.A numberinparenthe.r,csindicatestheye.arof lastreapproval.A
superscriptepsilon(E)indicatesaneditorialchangesincethelastrevisionor reapproval.

1. Scope may be determined by the use of Table 1, or calculated by use

1.1 This test method defines procedures for testing vitrified of the formulas in APpendix X1.

clay pipe lines, using low-pressure air, to demonstrate the 4. Hazards
structural integrity of the installed line.

1.2 This test method shall be performed on lines after 4.1 The low-pressure air test may be dangerous to personnel
connection laterals, if any, have been plugged and braced if, through lack of understanding or carelessness, a line is

adequately to withstand the test pressure, and after the trenches overpressurized or plugs are installed improperly. It is ex-
have been backfilled for a sufficient time to generate a u'emely important that the various plugs be installed so as to

significant portion of the ultimate trench load on the pipe line. prevent the sudden expulsion of a poorly installed or partially
The time between completion of the backfill operation and inflated plug. As an example of the hazard, a force of 250 Ibf
low-pressure air testing shall be determined by the approving (II12 N) is exerted on an 8-in. (205-mm) plug by an internal
authority, pressure of 5 psi (34 kPa). Observe the following safety

1.3 This test method may also be used as a preliminary test, precautions:
which enables the installer to demonstrate the condition of the 4.1.1 No one shall be allowed in the manholes during testing

line prior to backfill and further construction activities, because of the hazards.
1.4 This test method is suitable for testing gravity-flow 4.1.2 Install all plugs securely.

sewer pipe constructed of vitrified clay or combinations of clay 4.1.3 When lines are to be tested, it may be necessary that
and other pipe materials, the plugsbe bracedas an addedsafetyfactor.

1.5 Terminology C 896 is to be used for clarification of 4.1.4 Do not overpressurize the lines.

terminology in this test method. 5. Preparation of the Line
%_ 1.6 The values stated in inch-pound units are to be regarded

as the standard. The values given in parentheses are for 5.1 Air may pass through the walls of dry pipe. A wetted
informationonly. interior pipe surface is desirable and will produce more

1.7 This standard does not purport to address all of the consistent test results. Usually moisture absorbed from the
safety concerns, if any, associated with its use. It is the backfill is sufficient to cope with this situation. Where practi-
responsibility of the user of this standard to establish appro- cal, clean the line prior to testing to wet the pipe surface and
priate safety and health practices and determine the applica- eliminate debris.
bility of regulatory limitations prior to use. 6. Procedure

2. Referenced Documents 6.1 Determine the test' time for the section of line to be

2.1 ASTM Standards: tested using Table i or Table X1. I or the formulas in Appendix

C 12 Practice for Installing Vitrified Clay Pipe Lines 2 X1.
C 896 Terminology Relating to Clay Products 2 6.2 Plug alt openlngs in the test section.

6.3 Add air until the internal pressure of the line is raised to

3. Summary of Test Method approximately4.0 psi (28 kPa). After this pressure is reached,

3.1 The section of the line to be tested is plugged. Air, at low allow the pressure to stabilize. The pressure will normally drop
pressure, is introduced into the plugged line. The line passes as the air temperature stabilizes. This usually takes 2 to 5 rain,
the test if the rate of air loss, as measured by pressure drop, depending on the pipe size. The pressure should be reduced to
does not exceed a specified amount in a specified time. This 3.5 psi (24 kPa) before starting the test.

6.4 Start the test when the pressure is at 3.5 psi (24 kPa). If
a 1 psi (7 kPa) drop does not occur within the test time, the line

_ThistestmethodisunderthejurisdictionofASTMCommitteeC-4onVitrified has passed. If the pressure drop is more than I psi (7 kPa)
ClayPipeandis thedirectresponsibilityof SubcommitteeC04.20onMethodsof during the test time, the line is presumed to have failed the test.
Test andSpecifications. If the line fails the test, segmental testing may be utilized solelyCurrent edition approved March 10. 1998. Published January 1999. Originally
published as C828-75T.Lastprevious editionC828-90(1996). to determine the location of leaks, if any, but not for the

2AnnualBookofASTMStandards,Vol04.05.
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c 828
acceptance test as required by this section. (see X2.3.3.2.) when it is clearly evident that the rate of air loss is less than the

allowable.
NOTEl--Ground water above the pipe will reduce air loss. If the

section of line under test shows significant infiltration,the agency may
requirean infiltrationtest Refer to 11.2 of PracticeC 12.

TABLE 1 MinimumTest Timefor Various Pipe Sizes

7. Test Time Nominal T(fime), Nominal T(time).
PipeSize,in.(mm} rain/100ft PipeSize,in.(mm) min/100tt

7.1 Table 1 shows the required test time, T, in minutes/100 21(535) 3.0
ft of pipe for each nominal pipe size, Test times are for a 4 (loo) 0.3 24 (BIO) 3.5
1.0-psi (7-id'a) pressure drop from 3.5 to 2.5 psi (24 to 17 kPa). 6 (150) 0,7 27(685) 4.28(205) 1.2 30(760) 4.8
Table 1 has been established using the formulas contained in lo (255) 1.5 33 (840) 5.4
the appendix. 72(305) 1.8 36(915) 6.0

7.2 If the section of line to be tested includes more than one 75 (380) 2.1 39(990) 6.618 (455) 2.4 42(1065) 7.3
pipe size, calculate the test time for each size and add the test
times to arrive at the total test time for the section.

7.3 It is not necessary to hold the test for the whole period

APPENDIXES

(Nonmandatory Information)

X1. FORMULAS AND ALLOWABLE AIR LOSS STANDARDS USED IN TEST METHOD C 828

X 1.1 Calculate the required test time at a given allowable X1.4 An appropriate allowable air loss, Q, in cubic feet per
air loss as follows: minute, has been established for each nominal pipe size. Based

D2L on field experience, the Q's that have been selected will enable
T=KX--_'- detection of any significant leak. Table XI.1 _sts the Q

established for each pipe size.

X1.2 Calculate air loss with a timed pressure drop as
follows:

D2L
0=KX r

TABLEX1.1 Allowable Air Loss for Various Pipe Sizes

X 1.3 Symbols: Nominal, Q,f0/min NominalPipeSize,in.(mm) PipeSize,in.(mm) O'ft3/min
21(535) 5.5

D = nominal size, in. (mm), 4 (100) 2 24(610) 6
K = 0.371 X 10 -3 for inch-pound units, 6 (150) 2 27(685) 6.5
K = 0.534 X 10-7 for S.I. units, 8 (205) 2 30(780) 7

10(255) 2.5 33(840) 7.5
L = length of line of one pipe size, ft (m), 12(305) 3 38(9151 8
Q air loss, ft3/min (m3/min), and is (380) 4 39(990) 8.5
T = time for pressure to drop 1.0 psi (7 kPa), min. 75 (455) 5 42 (_055) 9

X2, APPLICATION OF TEST METHOD C828

X2.1 In order to demonstrate the technique of applying this (205-mm) of vitrified clay pipe to which are attached 120 ft

test method, the example in X2.2 has been prepared. It utilizes (36.6 m) of 4 in. (100-mm) laterals of vitrified clay pipe.

various pipe sizes, lengths, and conditions that may be encoun- X2.2.1 Problem--What are the appropriate test times to use
tered in the field. The example has been designed to illustrate in order to demonstrate the integrity of the installed lines?
the use of Table 1 and the formulas.

_" X2.2 Example--An installation has been made that consists X2.3 Solutions:
of line 1:300 ft (91.4 m) of 15-in. (380-mm) vitrified clay pipe X2.3.1 What is the appropriate test time, 7', for line 1?
with no laterals, and line 2: a reach of 350 ft (106.8 m) of 8-in. X2.3.1.I Use Table I, find time, T= 2.1 rain/100 ft (30.5
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m), for 15-in. (380-mm) pipe, O2L
Q=KX-

2.1 T
Tls = 300 X _ = 6.3 rain

X2.3.2 What is appropriate time for line 2? where:
X2.3.2.1 Solution--Use Table 1. 152x 300

1.2 Q = 0.000371 x
T8 = 350 x 1'"_ = 7.6 ft 31min.

= 4.2 min

This exceeds the 4 ft3/min allowed in Table XI.1.
0.3 X2.3.3.2 What further courses of action might be consid-

T4= 120x 1'"_ ered in resolving this excess rate of air loss?
= 0.4min (1) Segmentally test the line and compare the time-air loss

values in each segment.
Totaltesttime 4.6mia (2) If the values in each segment are comparable, the air-loss

X2.3.3 If further analysis is desired, the following example problem may be distributed throughout the line, and further
isprovided: analysisshouldbemade.

X2.3.3.1 If in the test of line 1, the 1.0-psi (7-kPa) pressure (3) If the values in each segment are significantly different,
drop occurs in 3.3 min instead of 6.3 min, what is the rate of each segment may be evaluated and further analysis be made in
air loss? order to determine the location of any significant air losses.

TheAmericanSocietyforTestingandMaterialstakesnopositionrespectingthevalidityofanypatentrightsassertedinconnection
withanyitemmentionedinthisstandard.Usersof thisstandardare expresslyadvisedthatdeterminationofthevalidityofanysuch
patentrights,andtheriskofinfringementofsuchrights,areentirelytheirownresponsibility.

Thisstandardissubjecttorevisionatanytimebytheresponsibletechnicalcommitteeandmustbereviewedeveryfiveyearsand
ifnotrevised,eitherreapprovedorwithdrawn.Yourcommentsareinvitedeitherforrevisionofthisstandardorforadditionalstandards
andshouldbeaddressedtoASTMHeadquarters.Yourcommentswlllreceivecarefulconsiderationata meetingoftheresponsible
technicalcommittee,whichyoumayattend.Ifyoufeelthatyourcommentshavenotreceiveda fairhearingyoushouldmakeyour
viewsknowntotheASTMCommitteeon Standards,100BarfHarborDrive,WestConshohocken,PA19425.
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AMERICAN SOCIETY FOR TESTING AND MATERIALS

Designation: C 1091 - 98 .a_n,. Imm Ihe Annual Book of ASTM Slanelards. Copyright ASTM
If not listed in the current combined inMex,will apl)eat In the next edition.

Standard Test Method for
Hydrostatic Infiltration and Exfiltration 'resting of Vitrified
Clay Pipe Lines

This standard is issued under the fixed designation C 1091; the number immediately following the designation indicates the year of

original adoption or, in the case of revision, the year of last ntvision. A number in parentheses indicates the year of last reapproval. A

superscripl epsilon (_) indicates an editorial change since the last revision or reapproval.

1. Scope significant portion of the ultimate trench load on the pipe line.

1.1 This test method defines procedures for hydrostatically The time between compIedon of the backfill operation and
testing vitrified clay pipe lines, to demonstrate the structural hydrostatic testing shall be established by the approving
integrity of the installed line. Refer to Practice C 12. authority.

1.2 This test method is suitable for testing gravity-flow pipe 5. Significance and Use
lines constructed of vitrified clay pipe or combinations of clay

pipe and other pipe materials. 5.1 The tests called for herein, for their results, indicate the
1.3 This test method is applicable to the testing of the pipe acceptability of installed vitrified clay pipelines.

lines only. Manholes or other structures should be tested 6. Preparation of the Line
separately.

1.4 The values stated in inch-pound units are to be regarded 6.1 To ensure the proper seating of the test plugs and the
as the standard. The values given in parentheses are provided accuracy of the test, the lines should be cleaned prior to testing.
for information only. 6.2 Examples of methods for cleaning the lines are the

1.5 This standard does not purport to address all of the sewer cleaning ball and high pressure flushing equipment.

safety problems, if any, associated with its use. It is the 7. Procedure

responsibilitYsafetyand°fthehealthuSerpracticesOfthis standardanddeterminer°establiShtheappro- 7.1 Infiltration Testing:priate applica-
7. I.1 This test procedure is applicable where the measuredbility of regulatory limitan'ons prior to use.

watertableis 2ft (610mm)or greaterabovethepipebarrelat
2. Referenced Documents the midpoint of the test section (see Note 1). Where the ground

2.1 ASTM Standards: water elevation is indeterminate, less than 2 ft (610 mm) above

C 12 Practice for Installing Vitrified Clay Pipe Lines 2 the top of the pipe barrel, or the line is partially below the water
C 828 Test Method for Low-Pressure Air Test of Vitrified table, use a combination of both the air test and infiltration

ClayPipeLines2 procedure.
C 896 Terminology Relating to Clay Products 2 Norm 1--What can be called false infiltrationrepresentscondensateon
IEEE/ASTM SI 10 Standard for Use of the International the pipe walls.This may amount to as much as 50 gal/in, diameter/mile/

System of Units (SI): The Modem Metric System 3 day (46.3 L/cra diameter/kin/day).Thus, evaluate flowin the pipelineforthis.condition.

3. Terminology 7.1.2 Determine the allowable infiltration rate for the test

3.1 Terminology C 896 can be used for clarifications of section using Table 1.
terminology in this test method. 7.1.3 Discontinue'all pumping of ground water for a period

of 24 h prior to testing.
4. Summary of Test Method 7.1.4 Plug the inlet to the test section to be tested. It is

4.1 Th.is test method shall be performed on lines after usually necessary to also plug the inlet of the upper manhole to
connection laterals, if any, have been plugged and adequately prevent the manhole from filling with water or provide a
braced to withstand the test pressure, and after the trenches method of de-watering the manhole or remotely removing the
have been backfi!led for a sufficient time to generate a plug at the inlet to the test section. Securely plug all lateral

inlets to the line.

7.1.5 To determine the infiltration rate, measure the flow at
This test method is under the jurisdiction of ASTM Committee C4 on V_mfied

Clay Pipe and is the direct responsibility of Subcoramlttee C04.20 on Methods of the outlet of the test section.

Te_andSpecifications. 7.1.5.1 At the outlet of the test section, collect the water and
Current edidon approved April 10, 1998. Published March 1999. Originally measure the quantity collected within a specific time. Achieve

published as C1091-88. Last previous edition C 1091- 90(1993) 'x. collection and measurement with the use of a plug having a
Annual Book of A3'TM Standards. Vol 04.0.5.

'_ _AnnualBookofASTMStandards.Vol14.02. pipe Outlet and a calibrated container after constant flow is
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TABLE 1 Allowable Infiltratlon/Exflltratlon Test Rate In Gal/100 fl mm) headover the pipe barrel at thc upper end of the test
of Line/Hour(lltre/metre/hour) section.The maximumheadat any locationin the testsectior

nominalpipe shall not exceed t0-ft (3.05 m). If this is exceeded, it isnominalpipe gal/100Il/hour gal/100fi/hour

_'_' in.Size'(mm) (L/m/h) in.SiZe(mm) (L/m/h) necessary to either segmentally test the test section or conduct
the air test (see Test Method C 828).

4 (I00) 0.63(0.05) 21 (535) 3.31 (0.251
6(150) 0.95(0.07) 24(610) 3.79(0.28) 7.2.5 Add waterto thetestsectionandmaintaintheheadfor
8{205) 1.26(0.09) 27{685) 4.26(0.32) a m/n/mum period of 4 h to allow for water absorption in the

10(255) 1.58(0.12) 30(760) 4.73(0.35) pipe or releaseof trappedair, or both.12(305) 1.89(0.14) 33(840) 5.21(0,34)
15(380) 2.37{0.18) 36(915) 5.68(0.42) 7.2.6 Perform the test by maintaining the head in the
18(455) 2.84(0.21) 39(990) e.16(0.46) standpipe by the addition of water and recording the volume of

...... 42(1065) 8.53(0.49) water added and the time elapsed.
7.2.7 If the water loss exceeds the allowable rate, the test

generated at the pipe outlet, section is presumed to have failed the test.
7.1.5.2 An alternate method of measurement is to use a 7.3 TestRate:

calibrated weir (see Note 2) installed at the outlet of the test 7.3.1 The test rate table is based on the standard of 200
section and directly read the rate of flow. gal/in./diameter/mile/day, (in accordance with Practice C 12).

NoTe2--The apexof weir shouldbe as nearto the pipe invertas 7.3.1.1 Table 1 shows the allowable infiltration/exfiltration
practical, rateingallonsper 100ft (30.5m)of pipeperhourforeach

nominal pipe size.7.1.6 If the allowable infiltration rate (see Table 1) is
7.3.2 If the test section includes more than one Pipe size,exceeded, the line is presumed to have failed the test. calculate the allowable test rate for each size and add to arrive

No'rF- 3--The most practical method for testing is Test Method C 828, at the total allowable test rate for the test section.
and is recommended. However, where ground water is present and meets
the criteria established in 7.1.1, the infiltration test procedure outlined in 8. Testing Time
thispractice is recommended. 8.1 Terminate the infiltration test when sufficient water is

7.2 Exfiltration Testing--Although hydrostatic exfiltration collected or measured, or both, to establish the test rate.
testing is covered in this test method, it is suggested that the 8.2 Terminate the exfiltration test when sufficient water has
preferable test used in most cases is Test Method C 828. been added to the standpipe to establish the test rate, but not
Coordinate Test Method C 828 with the infiltration test, out- less than 30 min.
lined in this test method, where ground water is present, as
describedin7.1.1. 9, PrecisionandBias

7.2.1 Determine the allowable exfiltration rate for the test 9.1 No statement is made about either the precision or bias
sectionusingTableI. of this test methodfor measuringgallons(litres)and time,

7.2.2 Plug the outlet of the test section being tested and since the results merely state whether there is conformance to
brace securely. All lateral inlets shall be securely plugged, the criteria for success specified in the procedure.

7.2.3 Plug the inlet to the test section being tested and brace
10. Keywordssecurely. This plug shall contain a fitting which will allow a

standpipeto be attached. 10.1 clay pipe; exfiltration;hydrostatictest; infiltration;
7.2.4 Affix a standpipe with a minimum of 2-in. (50-_.mm) infiltration-exfiltration test; pipe; pressure test; sewers; stand

diameter to the plug and adequately support. The standpipe pipe; testing; test rate; test section; test time; vitrified clay pipe;
will be of sufficient length to provide a minimum 2-ft (610- water test

TheAmericanSocietyforTestingandMaterialstakesnopos#ionrespectingthevalidityofanypatontrightsassertedinconnection
withanyitemmentionedinthisstandard.Usersof thisstandardareexpresslyadvisedthatdeterminationof thevalidityofanysuch
patentrights,andtheriskofinfringementofsuchrights,areentirelytheirownresponsibility.

Thisstandardissubjecttorevisionatanytimebythoresponsibletechnicalcommitteeandmustbe reviewedeveryfiveyearsand
ifnotrevised,eitherreapp_'ovedorwithdrawn.Yourcommentsareinvitedeitherforrev[sionofthisstandardorforadditionalstandards
andshouldbeaddressedtoASTMHeadquarters.Yourcommentswillreceivecarefulconsiderationat a meetingoftheresponsible
technicalcommittee,whichyoumayattend.Ifyoufoolthatyourcommentshavenotreceiveda fairheatingyoushouldmakeyour
viewsknowntotheASTMCommitteeonStandards,100Ba/:rHarborDnVe,WestConshohocken,PA19428.
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Should the imported material not be substantially the same 3) Gravity Sewers 600mm(24 inches) or !ess in diameter
as the approved sample, it shall not be used for backfill aM where difference in elevation between inverts of
shall be removed from the Work site at the Contracto_ adjacent manholes is greater than 3m(10 feet)- Air
expense, pressure test or water infiltration test as directed.

1

The densification method for imported material authofizat 4) Gravity Sewers 600mm(24 inches) or greater in
by the Engineer will be dependent upon its composition, thc diameter - Air pressure test or water infiltration test
composition of the in-place soil at the point of placement, aM as directed.

the relative compaction to be obtained. 5) Pressure Sewers (force mains) - Water pressure test at
306-1.3.6 Transported Backfill. The Contractor m_ 120 percent of maximum operating pressure.

transport or back-haul material to be used as backffil matc_
from any portion or line of a project to any other portionof 6) Water Pipelines - Water pressure test: Pipe specified
line of the same project, or from any project being construct0d by pressure classification, 350kPa(50 psi) over
under one contract to any other project being constructol pressure classification. Other type of pipe, 120
under that same contract. Such transported material shall Ix percent of maximum operating pressure.

clean soil, free from organic material, trash, debris, rubbi._ _ 306-1.4.2 Water Exfiltration Test. Each section of sewer
or other objectionable substances except that broken portlaII ilklli be tested between successive manholes by closing the

cement concrete or bituminous type paving as specifiedI ! lowerend of tile sewer to be tested and the inlet sewer of the306-1.3. I may be included, al_r manhole with stoppers. The pipe and manhole shall be
lied with water to a point 1.2m(4 feet) above the invert of

306-1.4 Testing Pipelines. die sewer at tile center of thc upper manhole; or if
306-1,4,1 General, All leakage tests shall be complead ilPeundwater is present, 1.2m(4 feet) above the averageand approved prior to placing of permanent resurfacing, a_acentgroundwater level.

When leakage or infiltration exceeds the amount allowel Thcallowable leakage will bc computed by the formulae:
by the specifications, the Contractor at its expense shall 1°cI ?
the leaks and make the necessary repairs or replacementsa Es!= 0.00009LD 'fH-for mortared joints

accordance with the Specifications to reduce the leakageIf (Eus = 0.0001 LD V x/H-formortared joints.)iinfiltration to the specified limits. Any individually dctecllltl t
leaks shall be repaired, regardless of thc results of the ta&i Es_= 0.000018LD q-Hfor all other joints. _ !

Leakage tests shall be made on completed pipelines ! {Eus=0.00002 LD Vq-Hforallotherjoints.) ifollows:
Where:

I) Storm Drains - Not required unless called for on

or in Specifications. L = length of sewer and house connections tested, in
2) Gravity Sanitary Sewers 600mm(24 inches)or leai meters(feet).

diameter where difference in elevation E= the allowable leakage in liters(gallons) per minute of
inverts of adjacent manholes is 3m(10 feet) orid, sewer tested.
Water cxfiltration test or water infiltration le_J
directed. The Engineer may allow substitution _I D - the internal diameter of the pipe in millimeters
air pressure test for the water exfiltration test. (inches).

H= is the difference in elevation meters(feet) between
the water surface in the unt_er manhole and lbo
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the pipe at thc lower manhole; or if groundwater is leaksare found, tile air prcssure shall be released, the leaks
present above the invert of the pipe in the lower eliminated, and the test procedure started over again. The
manhole, the difference in elevation between thc Contractor has the option of wetting the interior of the pipewater surface in the upper manhole and the priortothetest.
groundwater at the lower manhole.

The final leakage test of the sewer mainline and branching
The Contractor shall, at its expense, furnish all waler, houseconnection sewers, shall be conducted in the presence

materials and labor for making the required test. All tests ofthe Engineer in the following manner:
shall be made in the presence of the Engineer.

Air shall be introduced into the pipeline until 20 kPa(3.0
306-1.4.3 Water Infiltration Test. If, in the opinionof psi)gage pressure has been reached, at which time the flow of

the Engineer, excessive groundwater is encountered in the air shall be reduced and the internal air pressure shall be
construction of a section of the sewer, the exfiltration test for maintainedbetween 17 kPa and 24 kPa(2.5 and 3.5 psi) gage
leakageshall notbe used. pressureforat least 2 minutesto allowthe air temperatureto

The end of the sewer at the upper structure shall be closed come to equilibrium with the temperature of the pipe walls.
sufficiently to prevent the entrance of water, and pumping of Pressure in the pipeline shall be constantly monitored by a
groundwater shall be discontinued for at least 3 days, after gage and hose arrangement separate from hose used to

introduce air into the line. Pressure in the pipeline shall not
which the section shall be tested for infiltration, beallowedto exceed 34 kPa(5 psi) gage pressure.The infiltration into each individual reach of se_n
between adjoining manholes shall not exceed that allowedby After the temperature has stabilized and no air leaks at the
the formula in 306-1.4.2 where H is the difference in the plugshave been found, the air pressure shall be permitted to
elevation in meters(feet) between the groundwater surfaceaM dropand, when the internal pressure has reached 17 kPa(2.5
the invert of the sewer at the downstream manhole, psi) gage pressure, a stopwatch or sweep-second-hand watch

shallbe used to determine the time lapse required for the air
Unless otherwise specified, infiltration will be measured pressureto drop to I0 kPa(l.5 psi) gage pressure.

: by the Engineer using measuring devices furnished bythe
; Agency. ' Ifthetimelapse(inseconds)requiredfortheairpressure
_. todecreasefrom17to 10kPa(2.5to 1.5psi)gagepressure

306-1.4.4 Air Pressure Test. Thc Contractor shall furnifll exceedsthat shown in Table 306-1.4.4 (A), Low Pressure Air
all materials, equipment, and labor for making an air test.Ail Test for Sewers, the pipe shall be presumed to be within

: test equipment shall be approved by the Engineer unle_ acecptancclimits for leakage.

·_ otherwise provided on the Plans or in the Specifications. If the time lapse is less than that shown in the table, the
The Contractor may conduct an initial air test of the sc_r Contractorshall make the necessary corrections to reduce the

, mainline after densification of thc backfill, but prior I leakagetoacceptance limits.
installation of the house connection sewers. Such tests willtt

i considered to be for the Contractor's convenience and ned

not be performed in the presence of the Engineer.

Each section of sewer shall be tested between succcss/n
· manholes by plugging and bracing all openings in the se,_

mainline and the upper ends of all house connection seam



_' (' il ¢'_

1984 SUPPLEMENT
TO

STANDARD
SPECIFICATIONS

FOR
PUBLICWORKS
CONSTRUCTION

1982EDITION -,

AMENDMENTS

Adopted By

JOINTCOOPERATIVECOMMITTEEof

SouthernCaliforniaChapter,
AmericanPublicWorksAssociation

and
SouthernCaliforniaDistricts,

AssociatedGeneralContractors
of California

November, 1983

PUBLISHED BY:

BUILDING NEWS, INC.
3055 Overland Ave.,

Los Angeles, Calif. 90034
(213) 202-7775



.

306-1.3.3 Water Densified Backfill. As used in these specifi- c) Under sidewalks.

cations, flooding shall mean the inundation of backfill with water, pud- 2) 90 percent Relative Compaction:
died with poles orbars to ensure saturation of the backfill material for its
full depth. Jetting shall be accomplished by the use of ajet pipe to which a a) In the upper 3 feet (0.gm), measured from the pavement
hose is attached, carrying a continuous supply of water under pressure, surface (or finish grade where there is no pavement),

within the existing or future traveled way, shoulders, and
Unless flooding is specified or otherwise authorized by the En- other paved areas (or areas to receive pavement).

gineer, all backfill to be densified by water shall be jetted, b) Within engineered embankments.
The backfill shall be jetted in accordance with the following re-

quirements: c) Where lateral support is required for existing or proposed

1) The jet pipe shall consist of a minimum 1V2inch (38mm) dj- structures.
ameter pipe to which a minimum 2 inch (50mm) diameter 306-1.3.5 Imported Backfill. If the Contractor elects to ira-
hose is attached at the upper end. The jet shall be of suffi- port material from a source outside the project limits for use as backfill,
cient length to project to within 2 feet (0.6m) of the bottom of said materials shall be clean soil, free from organic material, trash, de-
the lift being densified, bris, rubbish, broken portland cement concrete, bituminous materials or

2) The Contractor shall jet to within 2feet (0.6m) of the bottom other objectionable substances.
ofthe lift and apply waterinamanner, quantity andatarate Whenever the Contractor elects to use imported material for
sufficient to thoroughly saturate the thickness of the lift backfill, it shall deliver, not less than 10 days prior to intended use, a
being densified. The jet pipe shall not be moved until the sample of the material to the Engineer. The sample shall have a mini-
backfill has collapsed and the water has been forced to the mum dry weight of 100pounds (45.4kg) and shall be clearly identifed as
surface, to source, including street address and community of origin. The Eh-

3) The lift of backfill shall not exceed that which can be readily gineer will determine the suitability, the minimum relative compaction
densified by jetting, but in no case shall the undensified lift to be attained, and the placement method.
exceed 15 feet (4.5m). Should the imported material not be substantially the same as the

4) Where the nature of the material excavated from the trench approved sample, it shall not be used for backfill and shall be removed
is generally unsuitable for densification with water, the from the jobsite at the Contractor's expense.
Contractor may, at no cost to the Agency, import suitable The densification method for imported material authorized by the
material for jetting or densify the excavated material by Engineer will be dependent upon its composition, the composition ofthe
other methods. The backfill shall be allowed to thoroughly in-place soil at the point of placement, and the relative compaction to be
drain until the surface of the backfill is in a firm and unyield- obtained.
lng condition prior to commencement of any subsequent im-

provements. The Engineer may require the Contractor, at 306-1.3.6 Transported Backfill. The Contractor may trans-
the Contractor's expense, to provide asump and pump to re- port or back-haul material to be used as backfill material from any por-
move any accumulated water. I tion or line of a project to any other portion or line of the same project, or

5) The Contractor shall make its o_vndetermination that jet- I from any project being constructed under one contract to any other pro-
ting will not result indamage and any resulting damage shall ject being constructed under that same contract. Such transported
be repaired at the Contractor's expense, material shall be clean soil, free from organic material, trash, debris,

rubbish, or other objectionable substances except that broken portland
306-1.3.4 Compaction Requirements. Except as specified cement concrete or bituminous type paving as specified in Subsection

otherwise, trench backfill shall be densified to the following minimum 306-1.3.1 may be included.
relative compaction:

1) 85 percent Relative Compaction: Testing Pipelines.
a) Between the pipe zone and the upper 3 feet (0.9m), mca-

sured from the pavement surface (or finish grade where I 306-1.4.1 General. All leakage tests shall be completed andthere is no pavement) within native material or unen- approved prior to placing of permanent resurfacing.
gineered embankments. I When leakage or infiltration exceeds the amount allowed by the

b) Outside the traveled way, shoulders and other paved I specifications, the Contractor at its expense shall locate the leaks and
areas (or areas to receive pavement), make the necessary repairs or replacements in accordance with the
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specifications to reduce the leakage or infiltration to the specified limits. The Contractor shall, at its expense, furnish all water, materials
Any individually detectable leaks shall be repaired, regardless of the re- and labor for making the required test. All tests shall be made in the pre-
suits of the tests. Leakage tests shall be made on completed pipelines as sence of the Engineer.
follows:

1) Storm Drains-Not required unless called for on plans or in 306-1.4.3 Water Infiltration Test. If, in the opinion of the Eh-
Specifications. gineer, excessive ground water is encountered in the construction of a

2) Gravity Sanitary Sewers [24 inches (600mm) or less in dj- section of the sewer, the exfiltration test for leakage shall not be used.
ameter where difference in elevation between inverts of ad- The end of the sewer at the upper structure shall be dosed suffi-
jacent manholes is 10 feet (3.0m) or less]--Water exfiltra- ciently to prevent the entrance of water, and pumping of ground water
tion test or water infiltration test as directed. The Engineer shall be discontinued for at least 3 days, after which the section shall be
may allow substitution of an air pressure test for the water tested for infiltration.
exfiltration test. The infiltration into each individual reach of sewer between ad-

3) Gravity Sewers [24 inches (600mm) or less in diameter joining manholes shall not exceed that allowed by the formula in Subsec-
where difference in elevation between inverts of adjacent tion 306-1.4.2 where H is the difference in the elevation between the
manholes if greater than 10 feet (3.0m)]--Air pressure test ground water surface and the invert of the sewer at the downstream
or water infiltration test as directed, manhole.

4) Gravity Sewers [greater than 24 inches (600mm) in dj- Unless otherwise specified, infiltration will be measured by the
ameter]--Air pressure test or water infiltration test as di- Engineer using measuring devices furnished bY the Agency.

rected. 306-1.4.4 Air Pressure Test. The Contractor shall furnish all
5) Pressure Sewers (force mains)--Water pressure test at 120 materials, equipment and labor for making an air test. Air test equip-

percent of maximum operating pressure, ment shall be approved by the Engineer unless otherwise provided on
6) Water Pipelines--Water pressure test: Pipe specified by the plans or in the Specifications.

pressure classification, 50psi (345kPa) over pressure classi- The Contractor may conduct an initial air test of the sewer main
fication. Other type of pipe, 120percent of maximum operat- line after densification of the backfill but prior to installation of the house
lng pressure, connection sewers. Such tests will be considered to be for the Contrac-

tor's convenience and need not be performed in the presence of the Eh-
306-1.4.2 Water Exfiltration Test. Each section of sewer gineer.

shall be tested between successive manholes by closing the lower end of Each section of sewer shall be tested between successive man-
the sewer to be tested and the inlet sewer of the upper manhole with holes by plugging and bracing all openings in the main sewer line and the
stoppers. The pipe and manhole shall be filled with water to apoint 4 feet upper ends of all house connection sewers. Prior to any air pressure test-
(l.2m) above the invert of the sewer at the center of the upper manhole; lng, all pipe plugs shall be checked with a soap solution to detect any air
or if ground water is present, 4 feet (l.2m) above the average adjacent leakage. If any leaks are found, the air pressure shall be released, the
ground water level, leaks eliminated, and the test procedure started over again.

The allowable leakage will be computed by th_ formulae: The final leakage test of the sewer main line and branching house
E = 0.0001 LD _ for mortared joints, connection sewers, shall be conducted in the presence of the Engineer in
E = 0.00002 LD _ for all other joints, the following manner:

Where: Air shall be introduced into the pipeline until 3.0 psi (20kPa) gage
pressure has been reached, at which time the flow of air shall be reduced

L is length of sewer and house connections tested, in feet. and the internal air pressure shall be maintained between 2.5 and 3.5 psi
E is the allowable leakage in gallons per minute of sewer tested. (17 and 24kPa) (gage) for at least 2 minutes to allow the air temperature
D is the internal diameter of the pipe in inches, to come to equilibrium with the temperature of the pipe walls. Pressure
H is the difference in elevation between the water surface in the in the pipeline shall be constantly monitored by a gage and hose arrange-
upper manhole and the invert of the pipe at the lower manhole; ment separate from hose used to introduce air into the line. Pressure in
or if ground water is present above the invert of the pipe in the the pipeline shall not be allowed to exceed 5 psi (34kPa) (gage).
lower manhole, the difference in elevation between the water ,, After the temperature has stabilized and no air leaks at the plugs
surface in the upper manhole and the ground water at the lower have been found, the air pressure shall be permitted to drop and, when
manhole, the internal pressure has reached 2.5 psi (17kPa) (gage), a stop watch or
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Tetrachioroethylene (PC_X),a known carcinogen, has 1
degraded at least 215 wells in the Central Valley of

California. Figure 1 illustrates the extent of the

problem. The majority of these wells are large system

municipal wells of 200 connections of more. The ROSEVILI_

Chico, Sacramento, Modesto, Fresno, Turlock, Lodi ELK GROVE
and Merced areas all have wells with levels of PCE

above 0.8 ppb which is the estimated one in a million
incremental cancer risk (8). The Maximum Contami- ISON

nant Level (MCL) set by the Depai't,_ient of Health

Services for drinking water is five ppb. Forty-seven of BANOS
the 215 wells have PCE levels above the MCL. A

.I.E

The Well Investigation Program of the Central Valley BAKERSFIELD

Regional Water Quality Control Board so far has N1

identified the likely PCE sources in 21 of the wells; in
20 of those wells, dry cleaners are the likely source. In

areas where PCE well investigations were done, dry

cleaners are the only present large quantity Users of

this volatileorganicchemical(VOC).TheHaloge- I
}nated Solvent Industry Alliance 1987 white paper on ' ' .,' ' '_ I

PCE states that dry cleaners use 56% of the PCE used
in United States (5). All dry cleaners in the vicinity of Figure 1

degraded supply wells show evidence of major the sewer lines is the major avenue through which

ground water degradation. Monitoring wells drilled PCE is introduced to the subsurface. With approxi-

adjacent to dry cleaners had concentration from 120 mately 285 dry cleaners in just the metropolitan areas
ppb to 32,000 ppb, well above the MCL. of Sacramento, Chico, Lodi, Modesto, Turlock, Stock-

ton and Merced, one would expect that many more

The main discharge point for dry cleaners is the sewer wells will be degraded by PCE in the future. Most of

line. The discharge from most dry cleaning units the wells degraded by PCE and most of thedry
contains primarily water with dissolved PCE, but also cleaners are in residential and retail areas. Based on

contains some pure cleaning solvent and solids the data collected to date and the location of most of

containing I"CE. Being heavier than water, PCE settles the degraded wells with confirmed PCE, a great

to the bottom of the sewer line and exfiltrates through majority of these wells will have dry cleaners as the
it. This liquid can leak through joints and cracks in the source.

line. PC.E, being volatile, also turns into gas and

penetrates the sewer wall. Sewer lines are not de- The solution to part of the problem is to halt the

signed to contain gas. The PCE then travels through disposal of waste from dry cleaning units to the sewer

the vadose zone to the ground water, line. Regulation of this discharge to the sewer could

be achieved through new legislation and city ordi-

Where a source investigation has been done in nance. Since this problem exists throughout the state,

connection with PCE contamination, the evidence has a statewide po!icy seems appropriate.
shown that dry cleaners have degraded the ground

water. The data strongly indicate that leakage through The other part of the problem is ground water cleanup

Dry Cleaners---A Major Source Page 2
of PCE in Ground Water
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which is required so that cities can continue to provide (18). In the !ate 1970's, most industries moved away

safe water. A state wide fund may be needed to help from the use of PCE. The exception was the dry

pay for cleanup, cleaning industry. By the early 1980% dry cleaners
used the majority of the PCE in this nation (18). In the

INTRODUCTION !ate 1980% dry cleaners used 56% of the PCE used in
United States (5).

Over 750 wells have been reported to the California
Regional Water Quality Control Board, Central Valley Compared to many VOCs, PCE is very mobile, with

Region, with confirmed levels of volatile organic relatively low solubility and vapor pressure. In its
chemicals (VOC.s). Greater than 35% of the reported liquid state, it is heavier and less viscous than water

wells contain tetrachloroethylene (PCE). Municipal and will sink through it. In the vapor phase, PCE's

drinking water supplies have been affected by PCE density is greater than air. PCE biodegradability is
throughout the Central Valley (Figure 1). At least one Iow in the subsurface. The following are some of the

city is already treating contaminated ground water in physical and chemical properties of PCE: 3

order to continue its water supply.
, MolecularWeight 165.85gI

This report discusses some of the data and conclusions I Solubility 150 mg/l at 2F°C

about PCE movement to ground water, the source of Vapor Pressure 14 torr

the PCE, and possible solutions. The report is divided Density 1.63 g/cra
intosixsections. BoilingPoint 121°C

Kinematic Viscosity 0.54 (water=l)

*Introduction Henry's Law Constant 0.0131 atm-m/mole

Vapor Density 5.83(air=l)

* Tetrachloroethylene (PC_.E) Specific Gravity 1.63 at 20° (water=l)
A brief description of the use of PCE and its Relative Velocity 1.8 (water=l)

physical and chemical properties.
PCE is generally found in three phases in the subsur-

*Source Identification for PCE Degraded Wells face: liquid, vapor, and dissolved in water. More than

A description of how Board staff determines the one phase usually exists in the subsurface after

source of VOC(s) in a well and the results of discharge. Figure 2 shows three possible scenarios at a

PCEsourceinvestigations, discharge point.

* Dry Cleaning Operations and Discharge Locations VOCs will not adsorb to subsurface materials to any

General discussion of dry cleaning operations significant degree when those materials are nearly

and waste discharge points, pure minerals which contain little organic matter.

Most high-yield aquifers are nearly free of organic

' Evidence and Theo ry on How PCE is Leaving the matter. The majority of fresh water aquifers and the
Sewer vadose zone in the Central Valley are fan deposits

from the Sierra Nevada and the Coast Range, and are

*Conclusion and Recommendations composed primarily of low organic soils and sub-
strata. Therefore, retention of VOCs in the Central

TETRACHLOROETHYLENE (PCE) Valley by soil and subsurface strata probably is very
low.

PCE was first formulated in 1821 (22). By the 1960's

and early 1970% it had become a widely used Solvent PCE is a known carcinogen. The Water Quality

in dry cleaning, metal degreasing and other industries Advisories for a l-in-a-million incremental cancer risk

Page3 RegionalWaterQualityControlBOard
Central Valley Region
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estimate is 0.8 ppb (8). The State of California Depart- is first .mailed to potential sources asking the facility
ment of Health Services Maximum Contaminant Level operators about their uses of VOCs. This is the initial

(MCL) for PCE is five ppb. screening and reduces the quantity of field inspec-

tions. For example, if a facility is listed as a dry
SOURCE IDENTIFICATION FOR PCE cleaner in the phone book and the questionnaire

DEGRADED WELLS response says it is only a transfer station and no
solvents are used, then the site would be removed

A source investigation is conducted by Board staff to from the potential source list and not inspected.

identify the source(s) of contaminant found in a

drinking water supply well. This section is divided Staff inspects the facilities that use VOCs and deter-

into two parts: a description of the steps in a source mines if the potential source should be investigated

investigation and a general discussion of the results of further. If an investigation continues on a facility, then

a PCE source investigation, staff samples all discharges leaving the facility (dis-
charges to land, water and sewer).

SOURCE INVESTIGATION

In step 4, identifying ground water characteristics,

There are five general steps conducted in a source staff collects information from government and

investigation as follows: private ground water studies. The data collected from

these studies are correlated to give a general under-

1. Well reported degraded by VOC_ standing of the stratigraphy and ground water charac-

2. Identify possible sources of the VOCs teristics. This is not site-specific and is done after
3. Inspect the users of the VOCs identifying possible sources so there is not a bias to

4. Identify ground water characteristics upgradient sources.

_..,, 5. Conduct a soil gas survey
In step 5, the soil gas survey is used to identify areas of

In step 1, a drinking water well is reported degraded VOCs in the soft and ground water. A survey involves

by a VOC to the Board. The main sources of this placing glass tubes, each containing a carbon coated

information are the California Department of Health wire, open end down, 10-12 inches below the soil

Services, counties, munidpalities and private water surface (Figure 3). After placement, the tubes are

companies. The information starts the Board's formal covered with soil. The evaporating VOC gasses

source investigation, disperse through the soils and reach the survey

In step 2, staff attempts to identify all possible uses of / aAOUUOSURFACE /1
the VOC(s) of concern. For example, is it used as /

solvent or refrigerant? Then they identify the type of .// _ \__--_]_, BENT

businesses that would use the VOC(s) At this point

staff does research using business directories, phone /-
books, and county and city records to identify those 2
facilities (potential sources) in the past and present p Tos! _ _\,_

that might use or have used the VOC(s) found in the

well. This search for potential sources is done for an

area approximately 1/2 mile in radius around the

well. Some record searches for have gone as far back

as the 193ffs. SOIL GAS TUBE

x_.,. In step 3, inspecting possible sources, a questionnaire Figure 3

Page 5 Regional Water Quality Control Board
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IDENTIFIED
',,,... SOLVENT USERS

*Auto/Boat Industry
Service Stations
Auto Dealerships
Boat Dealerships
Truck Repairs
Auto Maintenance Facilities

,_ *Telephone Companies
Elevator Service Companies

/ Public SchoolsMobile Home Parks
._=_. *Dry Cleaners

'_'"""_' Laundries
Print Shops

Newspapers
*Copying and Printing Businesses

Machine Shops
Electric Motor Repair
Sheet Metal & Welding

LumberFrimber Industry
*Over-the-Counter Products
Furniture

,cEb.c_ ._- Antique Shops
® _,._w_.=_. Upholstery Repair

..............._="_'"'"_'"_ Power Stations
'"'='_"_ Paint Dealers

Figure 4 . Industries where at least one product has PCE

i equipment. Approximately slx week later, the tubes Figure 5

_" are removed and sent to the laboratory for VOC is 100% PCE. Dry cleaning uses a large quantity of

analysis. The results are in numbers of a specific VOC PCE solvent compared to other potential sources. The

molecule retained by the carbon coated wire. The typical cleaner uses between 15 and 40 gallons a
numbers are not concentrations, but are relative to month of pure PCE. Many of the other industries also

each other. Locations with high counts have more of collect the solvent after use for recycling and do not

that VOC in the soil vapor than areas with low counts, discharge w_te liquids to the land or sewer. Also,

Figure 4 is an example of the results of one of these many of the solvents used that contain PCE are in

surveys, aerosol cans. The solvet_t is sprayed on the part to
remove grease and as the part dries, the PCE volatil-

At this point the potential sources have been reduced izes into the air. Most industries other than dry

to a few likely sources. It is at this time that site cleaners which use solvents have no daily discharge of

investigations are requested from the likely sources, waste liquids containing PCE.

RESULTS OF PCE SOURCE INVESTIGATIONS The staff soil gas surveys, which include all solvent

users, show dry cleaners as the source areas. Figures 6

Staff source investigations have found that PCE is and 7 are two examples. None of the soil gas surveys
used in several industries (Figure 5) and is a compo- have shown PCE vapor plumes near other solvent

nent of several over-the-counter products such as users.

brake and carburetor cleaners and spot removers.

Staff surveys of industries other than dry cleaners Based on questionnaires, inspections, handling

] which used these products show that PCE is not the practices and soil gas surveys, staff concludes that drymain constituent in most of them. These products are cleaning is a major source of PCE ground water

usually less than 30% PCE, while dry cleaning solvent degradation in the Central Valley.

Dry Cleaners--A Major Source Page 6
of PCE in Ground Water
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DRY CLEANERS OPERATION AND

_, DISCHARGE LOCATIONS

There are two basic types of dry cleaning machines, .::.n,.._

transfer and dry-to-dry. Both have similar types of st__,tEUNIT

discharges with the dry-to-dry machine being more

efficient. The only major difference is that the dry-to-

dry unit does the washing and drying of the clothing _ _

in the same machine, while a transfer unit use separate _ _'_ //__'"7_:"__

machines. The following section is a general descrip-

tion of a facility containing a transfer unit.

Dry cleaning transfer systems include a dry cleaning

wash unit, PCE storage tank (generally part of the , rcamo
wash unit), reclaimer (dryer), cooker and vapor MOVEMENTOFTHESOLVENTPERC AT A , , _w,_

condenser (Figure 8). Pure PCE solvent is added oRv ct_._umG FAClLn'V · -_ c_,,,,_USING A DRY TO DRY UNfi' _ h'w._tp,we

directly from the PCE tank to the wash unit. A small [] _,,,,_,

amount of water and soap is usually added to remove

stains that PCE will not. Most facilities send the spent Figure 9
solvent (after washing cycle) through solid filter

canisters to remove solids and then return it to the After washing, the clothing is removed from the wash

PCE tank in a closed system. The solvent in the PCE unit and placed in the reclaimer to remove residual

tank also is periodically purified by physical transfer solvent. This drying process removes PCE solvent by

to the cooker, which separates solvent from solids heating the clothing which causes the solvent and any
through distillation and forms a sludge at the bottom. water to evaporate. The vaporized solvent and water

is then removed from the drying portion of the

_-weu machine and condensed. The PCE-water separator,

condensed liquid that contains PCE and water and
' allows the heavier PCE to settle to the bottom for

reuse. The air scrubber (sniffer) extracts and deans

_\ o_ :_ vapors from the ut her dry cleaning co mpo nents and

the air. These vapors also are condensed and the PCE

and water separated.

ueaE_ In general, information provided by dry cleaner

MOVEMENTDRyOFcLEANINGTHESOLVENTFAcaLri.yPERCATA _' ' c,.,_,_u,__ w-- operators, inspections done by staff, and manufactur-
USING ATRANSFER UNIT mmmm s,o_.e_"'_:

sa,,,= ers' service manuals show that dry cleaning equip-

ment is designed to discharge wastewater to the

PEnc.w^rERSEPARATOR sewer. Figures 8 and 9 are schematics showing the

t ' f two main types of wastewater discharges from dry
_'"' ii!i!!!ii!ii,:iiiiiil::_ cleaning equipment: liquid from the PCE-water

_::_:_:_:._,::......... _ _-_,, separators and cooling water. Figure 10 is a schematic

[_''_--'_x."___..:...:5_i_ from one manufacturer's service manual that shows

["e°_'__i that wastewater should be discharged to the drain

Figure 8' (11). This is typical of service manuals.

Page 9 Regional Water Quality Control Board
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i DRY CLEANERS SAMPLING RESULTS
_-] _;_"_%_? ! FROM

. _ CONDENSATE LIQUID
I

....¢ .... CLEANER CITY DATE RESULT UNIT

II ,o. k,_'-' 56 Cooker
I I .... I_zq---........... I

R_d,_ n''... d7 , o.ooo

'-,_ _:_-'-'_[ _ -"_'-: _--_----_....;- '--;-.._ .-.-_-____.-'"_'-____,' ,-_.-- Till_ Cleaners Rot_vilk_ 4111/89

¢-_--_-'_-_7"_'_. -""C_:-:------. . M_rr.,*dLaundry M_rr._ 11/29/88 130,000 Saiff_r

: ':--' 2._.",:;._, Modem Swaun Modcsto 4/30/91 1,119,300 l_¢,'J.;--139,08'7 C.ook_
8,120 OfiUer

COIH-OP DRY TO DRY UNIT 53,618 R_c_lim_

GraphicFrom- No_ Sabl Caq_oralio_,$1m,_c_Instruc_ and Mcdi,_l (>4,000
Pa_s _ _e6_ Average 151,800

Figure 10 Figure 11
)

The water from the PGE-water separators has been in CONCENTRATIONOFORGANICCHEMICALS
_' direct contact with PGE. Water samples from separa- INCOOUNGWAILERFROM DRY CLEANERS

tors at some cleaners have had such high concentra-

tions of PGE that after the sample bottle sat for a day, o_t_-_ms aw _ ._,_Ts

solvent had separated out. As much as 30 percent of _ _ Loci ,a_ mss Pc_
some samples hasbeen pure solvent. PGE-water z_ TCE0.69 1.1*DCE

separator waste liquid has had PGE levels up to _ _.2 Pc_I ICE

1,119,300 ug/l (ppb), with an average of 151,800 ppb D_R,. T_a_-_ ,r_,_ _.3 PCE
andmedian64,000ppb(Figure11).Coolingwater _.7 _cE1.7 PCE
samples at dry cleaners have usually ranged from 3 to 5.3 PGE

70 ppb PGE, but some have been as high as 4,000 ppb Tudoc_ Tut_:_ 5/21/90 0.6 PCF

(Figure 12). 1.3 PCE
Brlgt_ Tud, ock 5/11/89 2-7 PCE

EVIDENCE AND THEORY ON HOW PGE Tl_t l:_,lle !l/'JO/_ 67 PCE32 Chlon_o,'n

IS LEAVING THE SEWER LINES _,_, ,., _ce23 Chl_orm

Deluxe il_ 2/26/89 0.6 PCE

Based on site inspections, the majority of the cleaners 69 cuo_._

had only one discharge point and that was to the a_t, _ 4,_o_1 14 PcE

sewer. Because of these discharges, staff investigated Pa,_a_ _ _ 6_ _

sewer lines as a possible discharge point for PGE to the S_m_o_ _ _ 36 Pc_

soils. Samples taken from these lines indicated that so,.._, Noe_ SAO"affioflO1/1Z/_g 26 PC_

!iquids or sludges with high concentrations of PCE are _L_,,_W _ .a_; _oo _CE

,,,_,, lying on the bottom of the sewer. Soil gas surveys Figure 12

Dry Cleaners---A Major Source Page 10
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done by staff and by private Consultants illustrate high and monitoring wells have been installed, PCE levels

'_,_, PCE vapor concentrations along the sewer lines. Work in ground water exceeded the MCL. In most cases, the
done by the City of Merced shows that intact sewer PCE concentration in ground water has exceeded 300

lines can and have discharged PCE to the soil. ppb, which is 60 times the MCL. Thus, this survey
technique has been very successful.

Below are descriptions of sampling done and our

interpretation of the data. Following these descrip- Figures 13 through 16 are maps showing results of soil
tions is a section on the theories of how PCE escapes gas surveys from Turlock, Modesto, Lodi and Merced

from the sewer pipes, which illustrate that PCE vapors are higher along the
sewer lines. The highest counts are usually near the

SOIL GAS SURVEYS Cleaners, but the counts continue high from the sites
down the sewer line.

Soil gas surveys related to PCE in ground water have

been done by Board staff in Sacramento, Lodi, Merced, Around several dry cleaners near Stockton, a private

Modesto, Stockton, Roseville and Turlock. Every consultant performed a soil vapor survey for PCE.

place PCE molecules have exceeded 100,000 counts The consultant extracted a volume of air from the soils

]f-----]f-----]F---- f---] F--7] _ __ F---] I ,
/ __ [---]I

[ F---] F--_ V---]__ __ __ W---]7---_ I .

'lI

IL ti _ _..1_ I
[22221[222 ..... ,
L___L___D

CITYOF MERCED --

PCE --

SOIL GAS SURVEY - JANUARY 1991

-\· cJTyOFMERCEDWELL PCE COUNTS

[] GROUNDWATERINVESTIGATION Ft 5,000- 10,000 ,_ SewerLine

KNOWN DISCHARGE OF PCIETO SOIL_ ::';-_[] 10,000 - 100,000 _. SowoI' Lille SCALE[]
UNDERfNVESTIGATION T FlowDirection _ '_

__, BI >400.000 ..
I

FIGURE 13
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'x,1
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and ran the sample through a gas chromatograph, similar surveys done by other private consultants with

This survey also indicates high concentrations of PCE the same results.
vapor along the sewer line (Figure 17). There are

®g

r'--Tq
e0.4

0.2 /

_"'"DRY CLEANER SCALE0 I00

in feet

4 LINCOLN VILLAGE
_o.o2 STOCKTON

e

.o.o4 SOIL GAS SURVEY
PCE CONCENTRATIONS

10.003

0.7 · .SURVEYSAMPt.JELOCATION
2 CONCENTRATION IN ug/I

· 2 CLEANER .
._,.,_,',_"_'¢SEWER LINE i

i

_' Figure17
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SEWER MAIN SAMPLING downgradient sample. Since water is being added to

the system, one would expect the PCE concentration to

_- Three samples are usually taken from the sewer: an decrease in the flush sample because of dilution.

upgradient, a downgradient and a flush sample. The Therefore, the increase indicates that PCE liquids or

upgradient (background) and downgradient samples I sludges are sitting on the bottom of the sewer line.

are taken at the sewer access just above and below

where the dry cleaner's sewer lateral enters the main CITY OF MERCED

(Figure 18). All.samples are taken by placing a jar on a

pole and scooping liquid into the jar. The liquid is Between 12 January and 2 February 1989, the City of

then poured into volatile organic analysis (VOA) Merced conducted soil sampling near four dry dean-
bottles and sent to a California certified lab for analy- ers. The City staff did a video scan of the sewer lines

sis. The flush sample is taken after stirring up the at each of the cleaners to check for possible leaks.

bottom sediment by adding large quantities of water After these scans, they drilled a soil boring adjacent to

(and sometimes running a ball down the line). The the sewer line downgradient of each facility where a

flush sample is taken at the downgradient sewer problem was seen on the video tape. If the tape
access, when an increase of flow is noted (Figure 18). showed no problem, they drilled adjacent to the sewer

line near the dry cleaner. In each boring they took

The concentration of PCE in the downgradient sample several soil samples and had them analyzed for VOCs
has always exceeded that in the upgradient sample, by EPA Method 8010. They also took soil vapor

and in most cases PCE in the upgradient sample was measurements using a Sensidyne-Gastec system

not detected. When flush samples were taken, their (similar to Draeger tubes) with a detection limit of 400

PCE content almost always exceeded that in the ppb.

' In addition to the City's work, each dry cleaning

SEWER SAMPLING facility had a monitoring well (MW) drilled as re-
ADJACENT TO quired by staff. Soil samples were taken every five

DRY CLEANERS feet during drilling and analyzed for VOCs using EPA

Upgradhmt Do_n_mdlent Fluah Method 8010. One ground water sample was taken
M_RC£D '"' _'_ from each well and analyzed for VOCs using EPAMeto_ l.,tuamy 180
c_ Ho_M,,,_,;_s'H' _ 110 23.oo0 Method 601.
Om:Hour bfiu_-_,;_ 'O' NI t 730 96.000
Simpson C!_an_ 6.300
S,.mahin_C_ars _ 167.000

P_,,,y c_,_ N_ g_3 2g0.oo0 Parkway Cleaners
SACRAMI_ITO

So_h_ Noq_a_,_m I,_ 350 S30 Figure 19contains the data from the Parkway Cleaners

Ros£vu.ug site. The MW was drilled approximately 22 feet fromDd_¢ CleJ,,__ 120 260

Till=_ _ 2S 3g0 Parkway's sewer lateral and 15 feet from the sewer

rURLOCK main. Soil samples from the well boring had low
Cm_'sCkamo'% _'0_ 14 2-5

soo,,w_i__ Ijoo 3.soo 22o levels of PCE (<5 ppb). The concentration of PCE in
T_ock C{_um_l NF 3,.500 <25
aa_ _ <o.5 o.6 23.0oo the ground water was 160 ppb.
Duti_ C{_n_rs 35 190 <5

LODI
n_,ym_ N_ 7oo 2so.ooo The City's video scan of the sewer main showed no
wooat_ c_.=_ 6_0 210.ooo breaks in the clay pipe. Because of this, the CityGuild Cle_,=_ <0.5 24 <5

_an _o 3_ arbitrarily selected a soil boring site adjacent to the
Average748 67,937 sewer line, six feet downgradient from Parkway

) _. NOFLOW , Cleaners' sewer lateral. The PCE concentration in theFigure 18 soil sample in the City soil boring was 120 times

Dry Cleaners---A Major Source Page 16
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PARKWAY CLEANERS SIMPSON'SCLEANERS
MERCED MERCED

II _L _p_ _L_ /
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:_ /,,-' /li,=,_ 1/11..-,,_ / f
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'O_&EC '4- *_ - -- le 'ORi34jNOW_ k_ ERED ·

-- JU''
GROUNOWATERRIE_U_.T_I O · 5**,,m*lq_C*N,mm_.m

TevaC_lPCe) . l_ sekr, m_i,_l_
T_e_M (TC:fL') t _ 4,- ,fl m

(I- ql [0 I'll_ J

_1"..,4._ G,ROUNOWATER , ,,

_.TE._D Figure20

products of PCE. The MCL for TCE is 5 ppb and for
DCE is 6 ppb.

_, The City's video scan of the clay sewer main adjacent
Figure 19 to the cleaners showed a break at one of the joints.

higher than was found in the MW. Also, soil vapor This break is approximately 40 feet downstream along
the sewer line from the southeast comer of Simpson's

samples in the City boring contained up to 80,000 ppb Cleaners. While drilling alongside this joint the softPCE.
became very wet. One of the soil samples had 140 ppb

At this locaticm the levels in the soil are much higher PCE, higher than samples taken from the MW boring.

adjacent to the sewer line than in the MW. Also the The soil gas measurement readings were non-detect.

data from the sampling adjacent to the sewer line
indicate that PCE has moved from the line into the Again the soil sample adjacent to the sewer line

adjacent soils, contained higher PCE levels than samples taken from
" the MW boring. One probable reason the soil gas

measurements were non-detect at the joint was the

Simpson's Cleaners _ soils were very wet, which means the soil pores were

probably full of water leaving no available room for
Figure 20 illustrates the data from the Simpson's

Cleaners site. Soil samples taken during the drilling of the soil vapor.

the MW at the southwest comer of the facility had Sunshine Cleaners
PCE levels from non-detect to 71 ppb. The shallow

ground water sample had 270 ppb PCE and also

contained 29 ppb trichloroethylene (TCE), 65 ppb ds- Figure 21 contains the data from the Sunshine Clean-
ers site. The MW was drilled near the northeast comer

1,2dichloroethene (DCE), two ppb trans-l,2-DCE, and
of the cleaners, 9.5 feet from its sewer lateral. The soil

_ 6 ppb 1,2-dichloroethane, all of which are breakdown samples from the MW had PCE concentrations up to

Page 17 Regional Water Quality Control Board
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SUNSHINE CLEANERS
MERCED ONE HOUR MARTNIZING

:_,_/ R STREET,MERCED

r c.os=sEcT_.o_ 1SITEMAP / SOILSAMPLINGRESULTS I SITE MAP
SOIL SAMPLING RESULTSR Street .o.,o,_

II-- ¼;/
'i / ,---

_d le m=e_ _ G&IOUNOWAT1Bq

,_ · _ GROUNQ WATER RJIIimJLTtll _HTI_ED

_K)uNow,Timm;,,,.Tt ?,_b..,;_Wm, ;3;;0 . I,d S,,q,_'b_1_ J

0 _ 6 J

Flgure21 I .,.. j j

100ppb. The ground water sample had 320ppb PCE,

4.5ppb TCE and 18ppb DCE.

J The City's video scanof the sewer line showed no ' Figure 22
breaksin the concretesewer main. The City personnel
chosea sag in the Sewermain where the water pools from the cleaner's northwest wall. PCE levels ia the
for the location of the adjacent soil boring. This site soil samples taken during drilling of the MW were low

was 181 feet downgradient of the cleaner's sewer in the upper 20 feet ranging from nondetect to 20 ppb,

lateral. PCE in the soil samples was nondetect, but the but near the ground water a soil sample had 1,100 ppb

detection limit was high at 50 ppb. The Sextsidyne- PCE. The ground water sample had PCE and TCE

Gastec vapor system had a reading of 40,000 ppb in with concentrations of 960 ppb and 2.3 ppb, respec-

the boring, tively.

The high levels detected by the Sensidyne-Gastec The City's video scan of the clay sewer line showed no

system indicates even at a distance of 181 feet breaks. The City personnel decided to drill adjacent to

downgradient from the dry cleaner, the concentration a bell joint four feet downgradient from where the

of PCE in the soil gas is significant. No comparison of cleaner's sewer lateral intersects the sewer main. Soil

soil samples between the MW and City's soil boring samples in this boring had PCE at 610 ppb (depth 46")

can be made because of the high detection limit from and 1,300 ppb (depth 63"). The City took three

the City's samples. Sensidyne-Gastec system measurements at the follow-
ing depths from the surface: 36" (above the main), 46"

One Hour Martinizing "R' Street (bottom Side of pipe) and 63" (below the main), and
the readings were 40,000 ppb, 10,000 ppb and 20,000

Figure 22 shows the data from the One Hour ppb, respectively.

_,,,. [l Martinizing "R' Street site. The MW was drilled eightfeet northwest of the sewer line approximately 16 feet Along the sewer main, the soil gas measurements and

Dry Cleaners---A Major Source Page 18
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the soil samples had high levels of PCE, indicating that settlement or poor construction which causes the

'_ at this location the sewer main is discharging PCE. sewer line to bend. Sewer pipes are brittle, so when

the line bends, fractures are likely to occur, increasing
THEORIES ON HOW FCE LEAKS FROM SEWER the leakage of the pipe. Since PCE is heavier than

LINES water (1.63 times the weight of water at 20°C), it tends

to collect in these low spots and then flow through the
Based on staff field work and research, there are five pipe fractures into the vadose zone.

likely methods by Which PCE can penetrate the sewer

line: At pipe joints and other connections, PCE can move :

out of the sewer as liquid or gas. Also, as the pipes
1. Through breaks or cracks in the sewer pipes shift after installation, they could separate at the joints,

2. Through pipe joints and other connections allowing PCE to discharge even more easily to the

3. By leaching in liquid form directly through sewer vadose zone. Current gasket technology and reduc-

lines into the vadose zone tion in leakage factors of pipes by the industry has
4. By saturating the bottom of the sewer pipe with a reduced discharges at this point. But most commercial

high concentration of PCE-containing liquid and and retail districts in the cities of the Central Valley

then PCE volatilizing from the outer edge of the have pipes that predate this technology.
pipe into the soils

5. By penetrating the sewer pipe as a gas Method 3

The literature indicates that all sewer lines leak to By this method, PC.E-containing wastewater or PCE

some extent. According to Metcalf and Eddy, Inc., liquid penetrates a sewer pipe without any breaks. In

"When designing for presently unsewered areas or this case liquid leaves the pipe and enters the vadose

_-' relief of overtaxed existing sewers, allowance must be zone (Figure 23). Sewer pipe is not impermeable to

made for unavoidable infiltration...' (6). If the soils water or PCE. When liquid collects in a low spot of

become saturated and liquids can infiltrate, then a the sewer pipe, it cause an increase in the hydraulic

conclusion can be made that liquids on the inside of

the pipe can exfiltrate when soils are not saturated, head in the line. This extra head provides a larger

driving force downward through the pipe.

Below is a brief description of the five methods.

From sewer sampling we know that PCE-containing

Methods 1 and 2 sludges and/or liquids collect on the bottom of the

sewer line. Video taping of sewer mains have shown

Methods I and 2 are similar in that leakage of liquid is that almost all lines have low points where liquids and

caused by a failure of the sewer pipe system. The sludges collect. Because PCE is heavier than water !

failure could be catastrophic, causing large volumes and is attracted to organic matter, it would have a

of liquids to leave the system, or could consist of many tendency to collect in these low spots. Also, PCE

small leaks causing constant smaller flow. These viscosity is less than that of water (0.9 for PCE versus 1

discharged liquids then would move down through for water), making it flow easier through a pipe wall

the vadose zone to the ground water. Methods 1 and 2 than water. This makes the pipe more permeable for

also apply to PCE in vapor form which can move PCE.

easily through breaks, cracks, joints, and other connec-
tions. Method 4

k.,., Many of the sewer lines have low spots in which ' This is similar to Method 3 except that the hydraulic
liquids accumulate. These Iow spots are caused by . head in the pipe is not large enough to force liquid

Page 19 Regional Water Quality Control Board
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PIPE EXFILTRATION PIPE EXFILTRATION
PCE IN LIQUID PHASE PCE ENTERS PIPE WALL AS A LIQUID

AND THE SOIL AS A GAS
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Figure23 Figure24

into the vadose zone. In this method, the pipe walls sewer pipe to the lessconcen_ated area.

still have a high concentration of PCE-containing Another reason gas will penetrate the pipe is due to
liquids (Figure 24). Being volatile, PCE tums into a pressure. The gasses inside the pipe may increase the

gas at the liquid-soil vapor interface at the outer edge pressure above atmospheric. This would cause a
of the pipe. Since the vapor density of PCE is 5.83 pressure gradient from higher pressure in the pipe to

times greater than air, the PCE gas in soil vapor would lower pressure in the vadose zone. The gradient

sink towards ground water, causing ground water would force PCE gas into the vadose zone. As de-

degradation, scribed above, PCE gas is heavier than air and so

would tend to sink towards ground water.
Method 5

Summary of Methods
In this method, PCE volatili?_as inside the pipe and

moves as a gas through the sewer pipe wall (Figure Methods 3, 4 and 5 probably occur in all piping. They
25). The piping material is not designed to contain would cause a constant influx of PCE into the vadose

gas. The concentration of PCE gas in the pipe is zone downgradient from a dry cleaner. This liquid

greater than in the surrounding soils causing a concen- containing PCE or PCE in gas form then moves
_, tration gradient. This causes a dispersion through the downward and eventuaUy degrades the ground water.

Dry Cleaners--A Major Source Page 20
of PCE in Ground Water



I I I

ants, muncipalities, and staff, shows or demonstrates

PCE PENETRATES A PIPE that PCE has discharged from the sewer lines directly

AS A GAS into the vadose zone. The PCE then migrates through
the unsaturated subsurface to the ground water.

Based on information collected from operators of dry

cleaners, dry cleaning literature and staff site inspec-
tions, the dry deaning equipment at most facilities is

t

:_ designed to discharge to sewer lines.

· 'i:

Presently, all the dry cleaners investigated in a well
;:;?:_iiii::_i source investigation have been identifiedas sources of

io_, p_.ure PCE in the ground water. All of the dry cleaners that

have drilled monitoring wells have had shallowground water contamination well above the MCL of 5

ppb set by the State Department of Health Services

I (monitoring well levels range from 120 - 32,000 ppb).PCEVapor HighCo_.tm_on With approximately 285 dry cleaners in the cities of
Heavier Than · POE

Air Uq,ad.._ Slud_. Sacramento, Chico, Lodi, Modesto, Turlock, Stockton

and Merced, and numerous more in other cities, staff

expects that many more wells will be degraded by
-- a,.,mPCEv.porP,., PCE in the future.

Figure 25
In conclusion, the PGE discharges from dry cleaners to

'_', Leakage through small fractures in Method 1 is likely sewer laterals, then to sewer systems and then to soils

in most of these brittle pipes as they settle. Small have caused soil and ground water degradation.

fractures occur causing an increase in the permeability

of the pipe. This would cause a constant leakage. Two major issues need to be resolved on the dry

These small fractures cannot be seen by video taping cleaners' PCE discharges:

the inside of the sewer pipe.
1. Who should define the extent of ground water

CONCLUSION AND degradation and do the cleanup?

RECOMMENDATION f

2. How do we prevent further degradation of the

The Board has identified the potential sources of PCE ground water by dry cleaners?

in 21 wells, and 20 of those are affected by one or more

dry cleaners. Because of the location of the remaining Ground water cleanup is required so that water
wells (i.e. in residential and retail areas), the staff supply agencies can continue to provide safe water.

expects that the majority of the wells with PCE will Deciding who should investigate and cleanup ground

have dry cleaners as the source, water is a complex political/legal issue since the PCE
discharges from the dry cleaners were all apF:oved,

The evidence from five years of investigations shows standard practice and those from the sewers were

PCE has been found in the ground water and vadose unsuspected. Because most dry cleaners are small

zone near dry deaners throughout the Central Valley. businesses, which may not have the financial capabil-

Irt most dry cleaners, the only liquid discharge of PCE- it), to define the contamination plume and conduct

containing wastewater is to the sewer line. The cleanup, other resources may be needed. A statewide
substantial evidence collected by dry cleaners' consult- cleanup fund may be appropiate. If no one else cleans

Page 21 Regional Water Quality Control Board
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up the ground water, water supply agencies will have
to do it by default.

To prevent further degradation, the most obvious

solutions are to set a limit for PCE discharge levels to

the sewer line that will protect ground water or to

disallow all future discharges to the sewers from dry

cleaning. Two possible ways to accomplish this:

1. State legislation to set limits or prohibit discharge

of PCE from dry cleaning facilities to sewer

systems.

2. City ordinances to set limits or prohibit any

discharge of PCE from a dry deaning facility to the
sewer line.

Since dry cleaners exist throughout the state a state-

wide policies are needed.

Dry Cleaners---A Major Source Page 22
of PCE in Ground Water
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HM:kb .' Contract No. N62474-71-C-_.11. ..

' DEPARTHENT OF THE NAVY ' ' '. __"0_/.(_J NEGOTIATED SEWER SERVICE CONTRACT'

. .
Marine Corps Air Station E1 Toro t Santa Aha California
(Premises to be served) (City) (State)

.- Irviue Ranch Water District P.O. Box D-1 Irvine t California 92664
' '(Contractor) (Contractor's Address)

Premises are: (x) Government Owned
( ) Government Leased

Symbol No. of Lease:
Name of Lessor:

Estimated annual cost hereunder: $45,000 .'_5- _ _ .-', _'?o.
Connection Charge: Non-Refundable,

Non-Recurrin 8 '$1,000,000
Special Facilities Charge: Non-Refundable, Non-Recurring $236,760
Bills will be rendered in quintupilcate to:

Co_,n_nding General
Marine Corps Air Station v"

E1 Toro, Santa Ama, California _:

_-_ Payments will be made by: Navy Regional Finance Center _' 'x
San Diego, California

Communications: All communications and modifications regarding this contract
r shall be addressed as follows:

Contractor: Irvine Ranch Water District
P.O. Box D-1

Irvine, California 92664

Government: Commanding Officer, Western Division (Code 113)
Naval Facilities Engineering Command

'P.O. Box 727, San Bruno, California 94066

This contract is negotiated pursuant co the authority of 10 usc 2304 (a) (i0)

Appropriations chargeable:
For Recurring Billing Charges: Applicable funds will be cited on invoices

or delivery orders issued against, this
Contract.

For Connection Charge:

C_;C 0sv,_d C_3_IY 113 [_C _a Page 1 of 2 pages

DU'PLICATEORIGINAL



HH:kb ContractNo. N62474-71-C-3711

THIS CONTRACTis entered into as of lg72 j_ _v_ and between the
UNITED STATES OF AMERICA, hereihafter Called tile Government, represented
by the Contracting Officer executing this contract and the IrvineRanch
Water District hereinafter called the Contractor.

I. SCOPE. Subject to the terms and conditions hereinafter set forth,
the Contractor shall sell and deliver to the Government and the Government

shall purchase and receive from the Contractor sewer service (hereinafter
called service) requested by the Government from the Contractor at the
premises to be served hereunder (hereinafter called the service location),
in accordance with the General and Technical provisions and the Sewer

Service Specifications attached hereto and made a part hereof, i

II. TERM. This contract shall continue in effect for a period of
thirty (30) years from the effective date hereof, unless terminated at
the option of the Government by the giving of written notice not less
than 60 days in advanceof the effective date of termination.

IN WITNESS WHEREOF, the parties hereto have executed this contract
as of the day and year first above written.

IRVINE RANCH WATER DISTRICT THE UNITED STATES OF AI_RICA

(President) _ _, SI_.

BY Engineering Co,and, Contracting

- (sea,- ,/. . , officer ....

- o... g

O

~.

Page 2 of 2 pages



HH:kb Attached to and made a part of
Contract No. N62474-71-C-3711

I

TEGHNICAL AND GENERAL PROVISIONS FOR UTILITY SERVICE

I. TECHNICAL PROVlSIONS '-: "

1. MEASUR]RiENT OF SERVICE

(a) Ail service furnished by the Contractor shall be measured

by metering equipment of standard manufacture, furnished, and installed,
at Government expense, and maintained, calibrated, and read by the
Contractor at his expense. When more than a single meter is installed

at the service location, the readings thereof shall be billed conjunctively.
In the event that any meter fails to register or registers incorrectly,
the quantity of service delivered through it during that period shall be
determined and an equitable adjustment based thereon shall be made in the

Government's bills (for this purpose any meter which resisters not more
than two (2) percent slow or fast shall be deemed correct). Failure to

agree on any adjustment shall be a dispute concerning a question of fact
within the meaning of the "Disputes" clause of this contract.

(b) The Contractor shall read all meters at periodic intervals

of approximately thirty (30) days. All billings based on meter readings
of less than twenty-seven (27) days or more than thirty-two (32) days shall
be prorated accordingly.

2. HETERTEST. The Contractor, at his expense, shall periodically
inspect and test the meters installed by him, at intervals of no longer
than one (1) year. At the written request of the Contracting Officer,
the Contractor, inthe presence of Government representatives, shall make
additional tests of any or all meters. The cost of such additional tests

shall be borne by the Government if the percentage of error is found to
be not more than two (2) percent slow or fast. NO meter shall be placed
in service which on test registers in excess of one hundred (100) percent
under normal operating Conditions.

II. GENERAL PROVISIONS
t

1.

(a) The Contractor shall be paid by the designated disbursing

officer for service furnished hereunder at the rates specified; provided,

that the Government shall be liable for the minimum monthly charge specified

in this contract commencing with the billing period in which service is
initially furnished and continuing until this contract is terminated,

except that the minimum monthly charge shall be equitably prorated for
the billing period in which commencement and termination of this contract
shall become effective.

i . Page i of 7 pages



HM:kb Attached to and made a part of

Contract No..N62474-71-C-3711

ANDCrSt U, P VlSlONS FOR S VlCE (Cont'd) '

(b) Payments hereunder shall'be 'contingent'upon the availability

of appropriations therefor, and shall not be made in advance of the service
rendered.

(c) All b_lls for service shall be paid without penalty or interest

and the Government shall be entitled to any discounts customa, rily applicable
to payment of bills by all customers of the Contractor.

(d) Invoices for service rendered hereunder shall contain statements

of the meter readings at the beginning of the billing period, meter constants,
consumption during the billing period, and such other pertinent data as
shall be required by the Government.

(e) The Contractor hereby declares chat rates are not in excess

of the lowest rates now available to any existing or prospective customer

under like conditions of service, and agrees Chat during the life of this
contract the Government shall continue to be billed at the lowest available

rate for similar conditions of service.

2. RATES AND CHARGES

(a) For all service furnished under this contract to the servic e

location the Government shall pay the Contractor at the rates specified in
_'_ the rate schedule attached hereto and made a part of this contract.

(b) For purposes of charges under this.paragraph 2, any demands

due to faulty operation of, or to excessive or fluctuating pressure on, the
Contractor's system shall not be included as part of the Government's demand.

,.·'.. ° .

Page 2 of 7 pages
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HH:kb Attached to and made part of

___ Contract No. N62474-71-C-3711

TECHNICAL AND GENERAL PROVISIONS FOR UTILITY SERVICE (Cont'd)

3. PUBLIC REGULATION AND CHANGEOF RATES

(a) Public Regulation. Service furnished under this contract shall
be subject to regulation--in the manner and to the extent prescribed by
la,---b7 an7 Federal, State or local regulatory co_lssion have Jurisdiction
over the enviro_mental aspects of sewage trea__m__ent, reclamation or disposal
of sewage effluent. In the event that any _ederal, state, regional or local
regulatory body or agency having Jurisdiction of Contractor hereafter
requires additional facilities not now require d for treatment, reclamation,
or disposal of sewage or waste water, or a relocation of existing facilities,
or in the event the Grantor of right of way requires such, then in such event
Government shall participate on a proportionate basis in the cost of any
relocation or additional facilities required by any such Federal, state,
regulatory body, agency or Grantor.

(b) Change of Rates.
If, during the term of this contract, the load conditions

change to the extent that the proportionate use of the facilities
requires an adjustment of the rates specified in th e rate schedule attached
hereto and made a part hereof, then such change in rates shall be made by
mutual agreement by the parties hereto.

I

4. CHANGE IN VOLUMEOR CHARACTER OF SERVICE. The Contracting Officer
shall give reasonable notice to the Contractor respecting any material
changes anticipated in the volume or characteristics of the utility service
required at each location within the limits prescribed by the Sewerage
Service specifications and Exhibit "B".

5. CONTINUITY OF SERVICE AND CONSUMPTION

(a) The Contractor shall use reasonable diligence to provide a
regular and uninterrupted supply of service at the service location, but
shall not be liable to the Government for dn_-ges, breach of contract, or
otherwise, for failure, suspension, diminution, or other variations of
service occasioned by any cause beyond the control and without the fault
or negligence of the Contractor. Such causes may include, but are not
restricted to, Acts of God or of the public enemy, acts of the Government
in either its sovereign or contractual capacity, fires, floods, epidemics,
quarantine restrictions, strikes, or failure or breakdown of transmission
or other facilities; provided, that when any failure, suspension, diminution,
or variation of service shall aggregate more than 10 hours during any
billing period hereunder, an equitable adjustment shall be made in the
monthly rates specified in this contract.

_) Page 3 of 7 pages



· /ai_:kb Attached to and made part of

Contract No. N§2474-71-C-3711

TECf_ICAL AND GENERAL PROVISIONS FOR UTILITY SERVICE (Cont'd)

(b) In the event the Government is unable to operate the service
location in vhole or in part for any cause beyond its control and

· without its fault or negligence, including but not limited to acts of

God or of the public enemy, fires, floods, epidemics, quarantine restrictions,
or strikes, an equitable adjustment shall be made in the monthly rates
specified in this contract if the period during_hich the Government is
--nble to operate the service location in whole or in parc shall exceed
fifteen (15) days during any billing period hereunder.

6. CONTRACTOR'S FACILITIES

(a) The Contractor, at his expense, except as otherwise provided

for herein shall furnish, install, operate, and maintain all facilities

required to furnish service hereunder to, and to measure the service at, the

point of delivery specified in the Utility Service Specifications. Title
to all of these facilities shall remain in the Contractor and he shall be

responsible for all loss of or d--_ge to those facilities except that

arising out of the fault or negligence of the Government, its agents or

its employees. All taxes and other charges in connection therewith,

together will all liability arising out of the negligence of the Contractor
in the Construction, operation, or maintenance of these facilities, shall

be assumed by the Contractor.

(b) The Government hereby grants to the Contractor, free of any

rental or similar charge, but subject to the limitations specified in

this contract, a revocable permit to enter the service location for any

proper purpose under this contract, including use of the site or sites

agreed upon by theparties hereto for theinstallation, operation, and
maintenance of the facilities of the Contractor required to be located

upon Government premises. Authorized representatives of the Contractor
will be allowed access to the facilities of the Contractor at suitable

times to perform the obligations of the Contractor with respect to these
factIities. It is expressly understood that the Government may limit or

restrict the right of access herein granted in any manner considered to

be necessary for the national security.

Page 4 of 7 pages
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NH:kb Attached to'and made a part of
Contract No. N62&74-71-C-3711

TECHNICAL AND GENERAL PROVISIONS FOR UTILITY SERVICE (Cont 'd) --

(c) The facilities shall be removed and Government premises
restored to their original condition, ordinary wear and tear excepted,
by the Contractor at his expense within a reasonable time after the
Government shall revoke the permit herein granted and in any event within
a reasonable time after ter_dnation of the contract, provided, that in
the event of termination due tO fault of the Contractor these facilities
may be retained in place at the option of the Government until service
comparable to that provided for hereunder is obtained elsewhere.

7. CONFLICTS. To the.extent of 'any. inconsistency between the
provisions of this contract, and the provisions of any schedule, rider,
or exhibit incorporated in this contract by reference or otherwise, the
provisions of the contract shall control.

8. OTHER STANDARD PROVISIONS

(a) The following' clauses of the Armed Services Procurement
Regulation are hereby incorporated by reference and made a part of this
contract in accordance with Section VII, paragraph 7-001, of ASPR dated
31 March 1969, Rev. l:

i Clause Numer Clause Title Clause Date
7-103.1 DEFINITIONS FEB 1962
7-103.8 ASSIGNHENT OF CLAIMS FEB 1962
7-103.12 (a) DIsPuTEs JAN 1958
7-103.19 OFFICIALS NOT TO BENEFIT JUL 1949
7-103.20 COVENANT AGAINST CONTINGENT FEES JAN 1958
7-104.15 EXAMINATION OF RECORDS MAR1971
7-104.16 GRATUITIES MAR 1952
12-203 CONVICT LABOR HAl{ 1949
12-303 CONTRACT WORK HOURS STANDARDS ACT JUN 1964
12-804 EQUAL OPPORTUNITY APR 1971

(b) Disputes (Amendment of Sep 1968). Add the following to
Clause No. 7-103.12(a):

"(c) The provisions of (a) above shall not apply to disputes which are
subject to the Jurisdiction of a Federal, State, or other appropriate
regulatory body. The provisions of (a) above shall 'also be subject to
the requirements of the law with respect to the rendering of utility
services and the collection of regulated rates. (1968 SEP)".

_,j . Page 5 of 7 pages



MM:mb Attached to and made a part of
Contract No. N62474-71-C-3711

\

TECHNICAL AND GENERAL PROVISIONS FOR UTILITY SERVICE (Cont'd)

9. CONNECTION CHARGES '

(a) Charges. In consideration of the furnishing and installation by

C_tractor at his expense of facilities to provide capacity in contractor's

sewage collection, treatment and disposal system to collect, treat and dis-

pose of Government's sewage in accordance with the Sewerage Specifications

attached hereto, the Government shall pay the Contractor, as a connection
charge, within thirty (30) days after commencement of service, the sum of

$1,000,000.00. The Government shall also pay Contractor, as a service

lateral charge, after receipt of satisfactory evidence of completion of

facilities connecting Government's system to Contractor's system as shown on _.6
Exhibit "A" attached hereto and made a part hereof, the actual cost thereof,

but not to exceed a sum of $22,000.00, provided that as a condition precedent '""

to final payment, Contractor, if required by the Contracting Officer, shall
execute a release in terms acceptable to the Contractor Officer of claims

against the Government arising under or by virtue of the installation. The
lateral service charge shall include the costs to Contractor for a lateral

connection from the Government's service area boundary to Contractor's facil-

ities, a metering device and costs for design, construction and inspection.

Notwithstanding the payment by the Government of a connection charge, the

facilities to be supplied by the Contractor under this contract shall remain

the property of Contractor and, at all times during the life of this contrac=

or any renewals thereof, shall be operated and maintained by Contractor at

his expense.

(b) Termination Prior to Completion of Facilities. The Government
reserves the right to terminate this contract at any time prior to comple-

tion of the facilities provided for herein with respect to which the Govern-

ment is to pay a connection charge. In the event the Government exercises

this right, the Contractor shall be paid fair compensation, exclusive of

profit, with respect to those facilities.

10. 'SPECIAL FACILITIES CHARGE

Special facilities charge. The Government shall pay Contractor aJ

monthly special facilities charge which represents one sixtieth of the sum _ _

of two hundred thousand dollars, ($200,000) plus associated costs of _r

ownership and financing for facilities to be constructed by Contractor [ _.,,.
during a five (5) year period subsequent to the effective date of the con-

tract. Such facilities charge represents the Govermment's pro-rata share

of special facilities required to furnish sewage service by the Contractor.

___ : T:.age E of 7 pages
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HM:kb Attached to and _ade part of

Contract Ko. N62474771-C-3711

TECHNICAL AND GENERAL PROVISIONS FOR UTILITY SERVICE (Cont'd) --

The monthly charge shall be three thousand nine hundred and forty six

dollars ($3,946). Such charges w/ll terminate at the expiration of a
sixty month period following the effective date'of this contract. In

the event the Government terminates this contract prior tO the expiration
of the five (5) year period, the unpaid balance of the special facilities
charge shall become due'and payable to the Contractor.

Page 7 of 7 pages
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_i:kb Attached to and made a part of
Contract No. N62474-71-C-3711

'

' SEWERAGE SERVICE SPECIFICATIONS _

1. PREMISES TO BE SERVED: Marine Corps A/r Station, E1 Toro, Santa Aua,
Califoru/a

2. ESTIMATED SERVICE:

Estimated annual volume: 200,000,000 gallons

(Government is in no way obligated to deliver nor it is restricted
to the above estimate.)

3. SERVICE TO BE RENDERED. The Contractor shall furnish a sanitary
sewer connection and sanitary sewerage service as required by the
Government and shall receive, carry, treat and dispose of all

sanitary sewage originating at the project in such amounts as the

Government desires to release into Contractor's sewer system and as

governed by the Rate of Delivery specified hereinafter, and in a

manner and By such means as will constitute no hazard to the public

health. The Contractor shall operate his sewage facilitiesin

conformity with applicable laws, rules, and regulations promulgated
by Federal, state and local authorities.

4. POINT OF DELIVERY. The sewag e shall be delivered to the Contractor

by the Government at the boundary of the Government property as
_.w shown on Exhibit "A".

5. RATE OF DELIVERY. The amount of sewage delivered to the Contractor

for treatment, reclamation or disposal shall not exceed an average
daily flow of 1.5 million gallons per daydetermined on the basis of

a 30 day period commencing on the first day of a calendar month. Such

flow shall not exceed a rate of 4.5 cubic feec per second.

6. SEWAGE AND WASTE WATER REQUIREMENTS. The quality of sewage and waste

water delivered by Government to Contractor shall comply with the
quality criteria set forth in Exhibit "B" attached hereto and made a

part hereof. Such quality criteria may be amended from time to time

by Contrac%or, provided, that such modifications are applicable

throughout the area within the boundaries of the Contractor.

7. QUALITY MONITORING PROGRAM. Government shall establish, at its cost,

a facility for qualitatively monitoring the sewage and waste water

delivered to the Contractor for treatment, reclamation or disposal.

The program shall be as mutually agreed upon by the Government and
the Contractor.



, HH:kb Attached to and made a part of

Contrac_ No. N62474-71-C-3711

RATE SCHEDULE "'

1. Government shall pay to Contractor itscost for handling sewage
received by Contractor from Government hereunder. The cost for treating
and disposal of sewage of Government to the extent provided for herein
shall include all maintenance, operation, repair, replacement and relocation
costs of Contractor. The foregoing shall be computed by ContractOr in

accordance with generally accepted accounting practices and principles.
Contractor's cost shall be determined by deducting from the aforementioned
costs, all net revenues of Contractor derived from the sale of treated

effluent and other by-products. The cost to be paid by Government to
Contractor shall be determined by multiplying the number of units of
ONE MILLION (1,000,000) gallons of sewage received by Contractor from
Government hereunder, during a billing period, by the amount of

Contractor's cost per unit of ONE MILLION (1,000,000) gallons of
providing such service computed in the manner hereinabove provided
for.

2. Rate per 1,000,000 gallons $ 225.00 . _/_ J,_-- /9_

3. This charge shall be renegotiated annually based upon Contractor's

actual costs for the preceeding twelve month period, commencing on the

anniversary date of this contract.

·
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· EXHIBIT B

'RULES AND REGULATIONS OF THE IKWD GOVERNING'

· _JALITY OF SEWAGE AS OF APRIL 1971

_-- _ Sec.E 8 - Quality of Sewage . ':"

._ person'shall discharge or cause to be discharged any
: of the following described waters or wastes to any

District sewer:

(a) Any gasoline, benzene, naptha, fuel oil, or other
flamable or explosive liquid, solid or gas.

(%) Any ashes, cinders, sand, mud, straw, shavings,'
metal, glass, rags, feathers, tar, plastics, wood,
paunch manure, or any other solid or discuous sub-
stance capable of causing obstruction tO the flow
in sewers or other interference with the proper

'operation of the sewerage works.

' (c) Any waters or wastes containing toxic or poisonous
' solids, liquids, or gases in sufficient quantity,

" either by singly or by interaction with other
wastes, to injure or interfere with any sewage
treatment process, constitute a hazard to humans
or animals, create a public nuisance, or create
any hazard in the receiving waters of the sewerage
treatment plant.

· , (d) Any noxious or malodorous, gas or substance capable
. of creatzng a public nuisance·

(e) Having a temperature higher than 85° F.

(f) Containing more than 0.5 parts per million of
dissolved sulphides.

(g) Having a pM lower than 6.5 or higher than 9·0, or
having any other corrosive property capable of
.causing damage or hazard to structures, equipment,

.' and personnel of the District.

(h) Containing more than 200 parts per million, by
weight, of fat, oil or grease.

(_) Any'garbage which is not shredded so that all par-
ticles are less than one-half inch in any dimension.

(J) Any suspended solids of such character and quantity
that unusual attention or expense is required to
handle such materials in trunk sewers or at the

sewage treatment plant.

(k) Any brine waste from a home regenerated water sof-
tener unit. Installatio n of such home regenerated
water softener units in the District will not be

allowed unless the applicant demonstrates brine dis-
charge facilities other than District sewers.
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INDUSTRIALWASTEWATER
CLASSI PERMIT

PermitNo: 14-1-135

FORDISCHARGEOFWASTEWATERiSSUEDBY
COUNTYSANITATIONDISTRICTNo. 14 OF ORANGECOUNTY

In accordancewith the provisionsof the WastewaterDischargeRegulationsof County
SanitationDistrict 14 of OrangeCounty,hereinreferredto as "District",

MARINECORPSAIRSTATION
FACILITIESMANAGEMENTDEP
SANTAANA,CA 92709

hereinafterreferredto as"Permittee",is herebyauthorizedto dischargeindustrialwestewater
fromthe aboveidentifiedfacility into the District'sseweragesystemin accordancewith the
conditionsset forth in this permit. Suchconditionsare asspecifiedin the followingpartsof
this permit:

Part 1 - EffluentLimitsandFlowBasis
Part2 - Monitoring,Notification,andReportingRequirements

' Part3 - StandardCond'rtions
Part4 · SpecialConditions

Compliancewith this permitdoesnotrelievethe Permitteeof its obligationto complywith the
District'sWestewaterDischargeRegulations,anyapplicablepretreatmentregulations,standards
orrequirementsunderlocal,State,andFederallaws,includinganysuchregulations,standards,
requirementsor lawsthat maybecomeeffectiveduringthe termof thispermit.Non-compliance
with anytermor conditionof thispermitconstitutesa violationof the District'sWastewater , .

DischargeRegulations. :_>,'_T ,,.._::

Thispermitshallbecomeeffectiveon 1/01/1992andshallexpireon4/30/1993. __"_' ._,_

MargaretH. Nellor "'_'_S :_ _}.'
SourceControlManager . .

Issuedon November15, 1991. ty...__.:_? _':;'/

i

_., COUNTYSANITATIONDISTRICTSOF ORANGECOUNTY,CALIFORNIA
10844 Ellis Avenue P.O. Box 8127

Fountain Valley, CA 92728-8127
(714) 962-2411



PART1 · EFFLUENTLIMITS AND FLOWBASIS

During the period from January 1, 1992 to the expirationdate of the permit, Permitted is authorizedto dischargeindustrialwastewater

into the sewerage_stem tributary to the District's sewerage facFrties. The effluent d'_chargeshall not exceed either the following
"_"'_ concentration r_its in mg/L or the masserosion rate I_rnitsin Lbs/day,basedon 1100000 gallon per day (opd)of wastewater flow at

the samplingpoint.

CompanyName MARINECORPSAIRSTATION PermitNo. 14-1-135 EffectiveDate: 1/01192

SewerAdd·ts FAC.MANAG.DEPT,CODEIJG Flow Base: 1100000 gpd ExpirationDate: 413011993
SANTAANA,CA92709

Category: CSDOC_QOC_O Orig.IssueDate:510111991

DISCHARGELIMITS
i

CONSTITUENT Imtantarmou_ Daily Max 4-DayAva MonthlyAva Daily Max MonthlyAvo
Limit, mg/L moIL · moil moil Ll_lday Lr_lday

Arwnic (At) 2.00 2.00 · · · ·

Cadmium(Cd) 1.00 1.00 · · · ,.

ChromiumTotal (Ct) ':, 2.00 2.00 · : · : · ·

Copier (Cu) 3.00 3.00 · · · .

LoadIm: -:::';!;i;;i_?:':,i::;::::;:::::::::/iai::;::::: _:,;;ii!:;:::Zoo:;/;::_i::;:2.00i::?;:i_:/;::' ? : _:_'::-._:: .... · .
Mercury (Ho) 0.03..... 0.03......... , -. · .

· ..: ':,... i:::::::,'_:!i:F:_ilF:!!i:::!i?:::!_::i_:!:i::;:.::,:'.¥i::i?::::.L:::.:.:L,'::':'i_:!i:+:::i_:'i':::.':,:L.':i::, '::: ii.':.:.::,:'""'::::"::':'."''::':L: :;'::':i::' ii".::i: :.: .- '.: .
, · '?._::,!.'"::L_'?::, !! ''_ ;:i : '?" :!' ."i: ":':_iii: ' '::"::' : :'' "'"::"' · ":il · ··NIckal(N_ ,:,,::: . ...............::::,40.00:::.:. :10.00.....,:.. :: .... :. .. ·

Silver(Ag) 5.00 5.00 · . · ·· ..,. , '; ,:._,.:.:.,,::.: ::::,. :.:,:.:.:. :.:; : :... , .:.,:,:.: ,, :.., .,..,,,,. ,...,, .. ,: .:.,.,,, ... , . ... ,..........,. ,,,

Z_,c_ZnJ:;:i:' :!i:::: _::/:Ti;/:; :::/:?;:!:;;;;!_/_0::::ii;:!::_ .....; ' ":_:.::: ......· ·
Co·hied Metab (Platinum,Palladium,Gold) ' , · , · , ,

:' ':_. ::.' ...:" '.:.::::.:':.:+i',i:.'..:. '....: :!,::::.' :..:::::' :.":.:'_".: :::::?'.:'.:_::::-.. ' · .'.' -::: _::.' :; :i: ...'.:':' ' · "' .. · .: !.':::..: :..'' . ' '.

TotalMetals(Cr,:'_,'Ni'i!Z"):::::'i:;?'ii!;!'i!i?ii::'!:'i!!:'!i:''::'' /":'i':_'.!i_::.:!:i!!i;i!ii:i!· :::':-:':.i!:i:::!: :;i! '- :?.:: /i'/.al" :i:":"::' ' ::'.' ·

Cyanide.[Total)f ...................... 5.00 ....... 5.0Q......... · .... !! · . ·

? ::::: · :. i .
PolychlorinatedBiphenYlS ,,. 0.01 0.01 · · · ·

Pastiches' i: ::_::':_::i_:i:::?ili ::'::: ;.: ::" ' 'z:i:;:?:;:_!!_i':!O.0i':i?iii'i:!'::::::::;: :0.01;' i : ' : ':= ' = . =

Tote1ToxicOroanict 0.58 0.58 · · · ·
:: _:::_:::.i::. :_ .:i?i.!ii.::.. :::!.?:i.:!::.;-...??;!:'?:?'::'!:!i:::::?:.:.:-:': :.:!..: . :.... :i ....

Total Phenols ":::::_:::';." ';!;:iii:.':':::'. ·: .::..!:i::'" L,,.'::." ;;',:".:::.'.,:'';:' .:al '::':.'. ::,,. · , ::..:. · ,

5.00 5.00 · · · ·Sulfide(Total) .. ... . . .; : ::::':...: .' ,:.......... :.. : ........

Sulr_ {Di.olvld)::::::::: ::::: :::;:::_::::' :;::!i:::':0150. .::i":-:. /0,5 0. ' . i:: .i /ii · ,

Oil & Grease(Mineralor Petroleum) 100.0 100,0 · · · ·
:: · ·:· .

Ammoni_(_sN) ': .....

Biologicalexypn Demand{BOD) · · · · 15000 10000

ChemicalOxygenDemand(COD) . " · · · · ·

Total S_pand,d Solids(TSS1 · · · · · ·

SAMPLINGPOINTLOCATION: The aboveaffluentlim_ epp/yat the aamplTngpointJocatadon tim east sideof the base,off of PerimeterRoad. The

samplepointb the dischargemanholeandrepresentsall industrialwastawatard'_chargefrom the facility.

· Production-basedlimits

1'Cyanidelimit_applyat thesamplingpointaftercyanidetreatment,but priorto dilutionwith otherrtream_. If there is nocyanidetreatment,thesamplemustbe
_' takenat theendof thecyanideprocm_beforedilutionwith otherproce_ _rairn',. In theabsenceof cyanideproems,the limitsapplyat thosamplingpointlocation

describedabove(endof pipe).
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PART 2 · SELF.MONITORING,NOTIFICATIONAND REPORTINGREQUIREMENTS

I. SELF.MONITORINGREQUIREMENTS

_ Permittee shall conductmonitoringof its own wastewater effluent for the purposeof determiningthe status of compliance/non-compliance

and usercharges. Basedon the resuhs, Partakes shall make the necessaryadTustnlents/correctionsto bringthe wastewater crAscharge
into immediatecompliancewith its permitted limits. The specific requirementsare as fofiows:

A. Monitoring Requirements

From the effective date of the permit and untlqthe permit is terminated or revised,Permitteeshall monitor its wastewater d'mchargefor
the following parameters at the indicated frequency:

Parameters MeasurementFrequency SampleType'

HeavyMetals:

Silver quarterly composite

Cadmium quarterly composite

Chromium quarterly composite

Copper quarterly composite

Nickel quarterly composite

Lead quarterly composite

Zinc quarterly composite

Cyanides:

None

Total Toxic Organics:

601/602 semi.annual grab

Others:

BOO quarterly composite

TSS quarterly composite

Oil/Grease None

Flow (gal/day)2

pH2

I Sample type is either composhe or grab as defined in the Oisttict's Wastewater Regulations [Ordinancel under S_ction 102.

2 Flow and pH should be measured concurrently with ce_posiTe sampling for heavy meteI-.

B. Representative Sampling and Laboratory Analysu

Samplesandmeasurementstaken as requiredhereinshall be representativeof the volumeandnature of the regulatedindustrial

dischargeduringhours of production. All samplesshall be taken at the samplingpoint location. All equipmentusedfor sampling

andanalysismust be routinelycalibrated,inspected,andmaintainedto ensureits accuracy. Allsamplingand laboratory analyses
"_ shall be conductedin accordancewith Attachment A.
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C. Frequency. Sampling Schedule and Due Dates for Submission of Reports

Samplingof wa_tewatereffluent andreportingof resultsshaJJbe donein accordanceWith the scheduteshownbelow. SampEng

may beperformed any daywithin the specified date range. If samplingcannot be conductedwithin the specifieddate for any
_'_'_ valid mason, the District must be notifed in advanceand in writing, of the reason(s)for the inability to sample andthe new

proposedsamplingdate.

HEAVY METALS Samp§n0 Date Report$ubmir_on
DueDate

ThirdQuarter (Jan1902· Mar1092) February19 · February21 March18,1992

FourthQuerier (Apr1992- Jun1992) June8 · June19 July 9, 1992
.

FirstQuarter (Jul1992· Sop1992} August24 · September4 September24,1992

SecondQuarter {Oct1992- Dec1992) October19 - October30 November19,1992

ThirdQuarter {Jan1993- Mar1993) February15 · February20 March18,1993

FourthQuarter (Apr1993· Jun1993) June14 · June25 July 15,1993m m

CYANIDES SamplingDate ReportSuhmis_on
DueDale

i

Secondhalf (Jan1992· Jun1992)

Firsthalf (Jul1992· Dec1092)

Secondhalf (Jan1693· Jun1993}

TOTAL TOXIC ORGANICS{TI'O} . i.:: 'i:'SamplingDate ' ' Rap'onSubmission
' -' :-' '" :' ' ' _: :' : :" '; ' DuIDale

i i

Secondhalf (Jan1602· Jun1662) February10 - February21 March18.1992

Firsthaft (Jul1992- Dec1992} August24 · Septettdser4 Septe{Td3er 24, 1992

Secondhalf (Jan1693· Jun1993) February15- February26 March18, 1993

BOD and TSS ; sarnpl_ngDate ReportSuhmis_on
Doe Date

ThirdQuarter (Jan1662· Mar 1962) February10 · February21 March18,1992

FourthQuarter IApr1992-Jun 1092) June8 · June19 July 9, 1992

FirstQuarter (Jul 1692· Sop1992} August24 · September4 September24, T992

SecondQuarter (Oct1662· Dec1992} October19· October30 November19, 1992

ThirdQuarter (Jan1993· Mar1993) February16 · February26 March18,1993

FourthQuarter {Apr1993· Jun1993) June14 - June25 July 15,1993

OIL AND GREASE SamplingDate ReportSubregion
DueDate

ThirdQuarter /Jan1992· Mar1092,1

FourthQuarter (Apr1092- Jun1992)

FirstQuarter (Jul 1062-Sep lg92)

SecondQuarter (Oct1062· Dec1092)

'ThirdQuarter (Jan1003· Mar 1993)

FourthQuarter {Apr1993· Jun1993}
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O. Requirementsfor ReportingResult.

1. Self.Monitoring Reports

_'_ Parmitteeshallsuhmha Seif-MonhoringReport(SMR)on the date(s)specif'mdabove.Monitoringresultsshallbesummarized
andreportedonanSMRformasshownin AttachmentA. Thereportshaftindicatetheconcentrationof ellpollutantsin the
effluentfor whichsampfingandanalyseswereperformed,includingwatermeterreadingsrequiredfor flow measurement.The
Districtwill not acceptformatsotherthan what is shownin theSMRform; therefore, formsprovidedby the Districtor

replicatesmustbe usedfor reportingof results. TheSMRformshaftbecompletelyf_led-out,with copiesof ell laboratory
resultsattached.

2. SignatoryRequirements

Priorto submittalof theSMRto the District,theresultsshallbeverifiedendsignedunderpenaltyof perjury,'by anauthored
companyofficialas definedin 40 CFR403.

E. Additional MonitoringRequirementsin Ruponse to Non.compliance

1. Ruampling

Uponsubregionof theSMRto theDistrictby the requiredduedate, the Districtw_l processthe resultsfor massemission
ratecalculations,reviewthe concentrationresults,andnotify Parmitteeof the results.If the resultsindicatethat a violation
of the applicableconcentrationand/ormassd'=charger_its hasoccurred,a Noticeof Violationwfil be issuedandPermittee '_
must repeatthesamplingandpollutantanalysesof the requiredparameters,as specifiedby the D_rict, within30 daysof
_uance of the Noticeof Violation.

2. Reporting

_ a. Themonitoringresultsshallbesubmittedwithin20 daysof completionof the resamplingspecifiedin E.I.

b. Therequirementsfor reportingresults,asdescribedin D.1andD.2, shallbe followedfor the additionalmonitoring
requirementsin respon._ato non-compliance.

II. NOTIFICATIONREQUIREMENTS

A. Permittee shall complywith the notification requirementseat forth in Section501 of the District'; Ordinance:

1. Notificationof SpillandSlugLoading

2. Notificationof Bypass

B. Notification regardingPlannedChanges

Permitteeshell notify the District 90 days in advanceprior to any fac_ expansion,productionincrease,or process
modificationswhichmay result in new or substantislPfincreaseddLschargesor a changein the natureof the discharge.
Permitteesh81[notifytheD_rict inwrkingof theproposedexpansionendshellsubmitanyinformationrequestedbytheDistrict
for eveluationof the affectof suchexpansiononthe Parmittee'sd'tschargeto the seweragesystem.
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III. OTHERREPORTINGREQUIREMENTS

A. Slug DischargeControlPlan

Uponrequestby the District,Permitteeisrequiredto submita SlugDischargeControlPlanonabiannualbasis,that w_ address
how the Permitteewal respondto apg/s,bypass,andanyaccidentaldischarges,that mayresult in a violationof anypermit
limitsorconcrrtions,ormaysignificantlyexceedthe normalflow, or pollutantloading.Theplanshallcontaindotard procedures
to befollowedby the permitteein respondingto a slugd'=chargeat the Permittee'sfac_ity. Theproceduresestabl'_shedshall
includeprovisionsto errninateendangermentof humanhealthby fac_rtatingcontainmentandclean-upof the slugd'=charge.

TheSlugDischargeControlPlan,et a minimum,mustcontainthe following:

1. Descriptionof the permittee'ssewerdischargepracticesincludingnon-routinebatchdischarges.
2. Descriptionof storedchemicalsincludingtype andcharacteristic,volume,andchemicalhazardct_ification.
3, Proceduresto preventslugdischargesto thesewersystem.
4. Descriptionof equipmentfor respondingto slugd'=charges.
5. Proceduresfor inspectionandmaintenanceof the chemicalstorageareasto assureproperda_ handling.
6. Acopyof anoperationlogsheetrecordingthemaintenanceperformed,volumeof sp_l,andcorrectivemeasurestaken.
7. Proceduresfor propertrainingof keypersonnelfor handlingslugdischarges.
8. Emergencytelephonenumbersfor promptlyreportingslugdischargesto the appropriategovernmentalagencies.

B. Waste MinimizationRequirements

Uponrequestby the District, Perm_eeshall providewasteminimizationplansto conservewater, investigateproduct
substitution,provideinventorycontrol,implementemployeeeducation,andotherstepsasnecessaryto minimizewa._rteproduced.

C. Water and Tax Bill Submittal

Permitteeshallsubmitto theDistrict,copiesof WaterandTax Billswithin30 daysof receipt.

D. Changesin CompanyInformation

Permit'teeshallimmediatelyinformthe Districtof anychangesor inaccuraciesin the followingcompanyinformationwhichls
currentlyon file:

COMPANYNAME PHONE 726.2821 LOCALSEWERINGAGENCY
MARINECORPSAIRSTATION FAX 726-2639 IRWO

MAILINGADDRESS CHIEFOPERATINGOFFICER NO.OFEMPLOYEES
FACILITIESMANAGEMENTOEP ENSIGNJOHNKLIEN
SANTAANA,CA02709 DEPUTYENV.DIR. WORKDAYS/YEAR 365

SERVICEADDRESS CONTACT S.J.C.NUMBER
FAC.MANAG.OEPT,CODEUG 9711
SANTAANA,CA62709

E. FalsifyingInformation

Knowinglymakinganyfalsestatementonany reportor otherdocumentrequiredby this permitor knowinglyrenderingany
monitoringdeviceor methodinaccurate,is a crimeandmayresultin the impositionof criminalsanctionsand/orcivilpenalties.
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PART 3 - STANDARD CONDITIONS

I. GENERALPROHIBITIONS'

Perm/treeis requiredto complywith the generslprohibitionsandEmitsondischarges4_t forth in Article2 of the District'sOrcrmancj:

A. Proh_itedDischarges
B. Proh_itiononD_3ution
C. Proh_itiononSurfac_RunoffandGroundwater
D. Proh_itiononUnpollutedWater
E. ProhibitiononRadioactiveWastes
F. Proh_itiononthe Useof Grinders

G. Proh_itiononPointof Discharge "
H. LimitsonWastewsterStrengthandCharacteristics
I. ProhibitiononMeaT/cdWaste

J. Proh_itiononDispnselof SpentSolutionsendSludges

II. CIVILPENALTIES

Any personwho violatesany provisionof the D_rict's Ordinance;or any permitcondition,proh_itionor effluentEmitation;or any
suspensionor revocationorder'shallbeliablecivillyfor a penaltypursuantto Article6 of the DLttrict'sOrdinance,for eachdayin which
suchviolationoccurs.

III. CRIMINALPENALTIES

Any personwho violatesany provisionof the D_rict's O_nanceor any permitconGrrtJon,preh_itionor effluentEmit,is gufttyof a

misdemeanor,whichuponconvictionis punishableby a firmnot to exceedonethousanddollars(_1,O00l,or imprisonmentfor not more
than six (6)monthsin the CountyJell, or both. Eachdayin violationconstitutess newand_parate violationandshallbesubjectto
the penaltiescontainedbemin.

IV, SEVERABILITY

Theprovisionsof this permitareseverable.If anyprovisionof thosepermitEmitsand/orrequirements,or the applicationthereof,to the
Permit'teeis heldinvalid,the remainderof the permitlimi_ and/orrequirementsshallremainin full forceandeffect.

V. OTHERCONDITIONS

A. Permit'teeis requiredto complywith all regulationsandd'cscharoeEmitsin the D_rict's Ordinanceandanyattachrnemsto this
permit.

8· Exceptasexpresslyauthorizedby the District,uponthe saleor transferof ownershipof the busine_for whichthis permitis
issued,thispermitshallbevoid. Thepermit'teashagnotifythe Districtin writingpriorto the transferof ownershipandshaft
givea copyof the existingpermitto the new owneror operstor.

C. PermitsissuedundertheD_rict's Ordinanceamfor a specificuser,for a specificoperationat a specie location,andcreate
no vestedrights. Dischargepermits,their concentrationEm_ or their massem_ion ratesshallnot be transferredfor an
operationat a differentlocation·

D. Permitteeshellmaintainplantrecordsrelatingto wasteweterdischargeandwastemanifestsfor 8 minimumof threeyears.
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PART4 · SPECIALCONDITIONSFORPERMITNO. 14-1.135

_' · Permitteeshall complywith the conditionsspecifiedin Attachment B
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ATTACHMENTSTO

PERMIT NO. 14-1-135

MARINECORPSAIR STATION
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ATTACHMENTA
PERMITNO.14.1-135

MARINECORPSAIRSTATION

SELF-MONITORINGREQUIREMENTS

1. Sampling and Analysis of HeavyMetals

a. CompositeSampling, Permitteeshall collectandanalyzea 24-hourcompositesampleof the wastewatereffluent fur
heavymetalsat a frequencyspecifiedin Part 2 of the permit. All effluentsamplingmustbeconductedusingan automatic

samplingdevicewhichis capableof collectingsamplesat 15-minuteintervalsduringall hoursof dischargein a 24-hourday.
Flow-proportionalsamplesareacceptablewith a minimumof 96 samplescollectedper 24 hoursof discharge.For batch
dischargers,a grabsampleis acceptablefor a well.mixedbatch,otherwiseacompositesampleduringthe periodof discharge
mustbe obtained.

b. DischargeFlew. Watermeterreadingsshallbeobtainedduringthe start andendof compositesamplingto determinethe
volumeof waterdischargedduringthe 24.hr samplingperiod. Meterreadingsare necessaryto determinethe total flow
neededfor calculationof dailymassemissionrate for the actualwastewaterdischarged.Additionally,the start andstop
timesmust berecorded.Theunits in whichthe water meterreadingsareexpressedmustbeproperlyascertained.

Permitteeshallmeasureandrecorddailytotal flow usingflow measurementdevicesandmethodsthat ensureanaccurate
measurementof the volumeof monitoreddischarge.Theuseof effluent metersprovidesanaccuratemeasurementof the
volumedischarged;however,in the absenceof effluentmeters,the Districtsacceptthe useof incomingwater metersor
processmetertotalizerswith appropriatestandarddeductionssuchas domestic,process,and landscapelosses. These
deductionswill be appliedby the Districts,uponprocessingof the Self-Monitoringreport, to determinethe volumeof
wastewaterdischargedto the sewersystem.Thedevicesshall beinstalled,calibrated,andmaintainedto ensurethat the
accuracyof the measurementsareconsistentwith the acceptedcapabilityof that device.

c. LaboratoryAnalyses, All wastewatersamplesshallbeana(yzedin accordancewith the appropriateprocedurescontained
in 40 CFR136. Where40 CFR136 doesnot includesamplingor analyticaltechniquesfor the pollutantsin question,
analysesshall be performedusingthe most currentedition of "StandardMethodsfor the Examinationof Water and
Wastewater". Wastewateranalysisshallbe performedby a laboratoryutilizingthe approvedmethodfor performingthe
analysesonthe requiredconstituents.Uponthe Districts'request,Permitteeshall obtainfromtheir laboratoryand furnish
to the Districts,informationregardingtest methodsandequipmentused,includingqualityassurance/qualitycontrol(ICA,IgC)
information. Otherinformationdeemednecessaryby the Districtsto determinethe adequacy,accuracy,andprecisionof
the resultsmayalsoberequired.

2. Sampling and Analysisfor Cyanides

a. Sampling. Permitteeshallcollectandanalyzea sampleof its wastewatereffluent for cyanidesat a frequencyspecified
in Part 2 of the Permit. All samplingfor cyanidemust be conductedby taking a grabsampleof the wastewaterafter
cyanidetreatment,but prior to dilutionwith otherstreams. If thereis no cyanidetreatment,the samplemust betakenat
the endof the cyanideprocessbeforedilutionwith otherprocessstreams.Propersamplingandpreservationtechniquesmust
beusedto ensurerepresentativesampleresults.

b. Laboratory Analyses. All wastewatersamplesshall be analyzedfor cyanidesin accordancewith the appropriate
procedurescontainedin40 CFR136usingEPAMethods.Wastewateranalysisshallbeperformedby a laboratoryutilizing
the approvedmethodfor performingthe analyseson the requi['edconstituents.Uponthe Districts'request,Permitteeshall
obtainfrom theirlaboratoryandfurnishto the Districts,informationregardingtest methodsandequipmentused,including
QA/QCinformation.Otherinformationdeemednecessaryby theDistrictsto determinethe adequacy,accuracy,andprecision
of the resultsmayalsoberequired.
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3. SamplingendAnalysisfor TotalToxicOrganicsfi'TO)

a. Sampling. PermitteeshallcollectandanalyzesamplesofthewastawatereffluentforTTOat afrequencyspecifiedinPart

2 of thepermit.All effluentsamplingforvolatileorganiccompoundsmustbeconductedby takinggrabsamplesof the
wastewatereffluent.A minimumoffourgrabsamplesshallbetakenindependentlyduringhoursofoperationwithina24-hr
period.Eachsampleshallbeanalyzedindependentlyfor toxicorganicconstituentspresentin thefacility. Theaverage
concentrationfromthefourgrabsampleresultswithconcentrationsgreaterthan10pglL shallbeusedto determine
compliancewith1-1'0massemissionand/orconcentrationlimits.

b. LaboratoryAnalyses.Allwestewatersamplesshallbeanalyzedinaccordancewiththeappropriateprocedurescontained
in40 CFR136usingEPAMethods(i.e.,forPurgeableHalocarbonsandAromatic.s,useMethods601and602.or624].
Wastewateranalysisshallbeperformedby a laboratoryutilizingtheapprovedmethodforperformingtheanalyseson the
requiredconstituents.UpontheDistricts'request,Permitteeshallobtainfromtheirlaboratoryandfurnishto theDistricts,
informationregardingtestmethodsandequipmentused,includingOA/QCinformation.Otherinformationdeemednecessary
by theDistrictsto determinetheadequacy,accuracy,andprecisionof theresultsmayalsoberequired.

4. Samplingandknalyaiaof BogandTSS

a. CompositeSampling.Permitteeshallcollectandanalyzea 24-hourcompositesampleofthewastewatereffluentforBOO
andTSSat a frequencyspecifiedin Part 2 of the permit.All effluentsamplingmustbeconductedusinganautomatic
samplingdevicewhichiscapableofcollectingsamplesat 15-minuteintervalsduringallhoursofdischargeina 24-hourday.
Flow.proportionalsamplesareacceptablewitha minimumof 96 samplescollectedper24 hoursof discharge.Forbatch
dischargers,agrabsampleisacceptableforawell.mixedbatch,otherwiseacompositesampleduringtheperiodof discharge
must be obtained.

b. DischargeFlew. Watermeterreadingsshallbeobtainedduringthestartandendofcompositesamplingto determinethe
volumeof waterdischargedduringthe24-hrsamplingperiod.Meterreadingsarenecessaryto determinethetotal flow
neededforcalculationof dailyma_semissionratefor theactualwastewaterdischarged.Additionally,thestartandstop

i timesmustberecorded.Theunitsinwhichthewatermeterreadingsareexpressedmustbeproperlyascertained.

Permitteeshallmeasureandrecorddailytotalflowusingflowmeasurementdevicesandmethodsthatensureanaccurate
measurementof thevolumeof monitoreddischarge.Theuseof effluentmetersprovidesanaccuratemeasurementof the
volumedischarged;however,in theabsenceof effluentmeters,theDistrictsaccepttheuseof incomingwatermetersor
processmetertotalizerswithappropriatestandarddeductionssuchas domestic,process,andlandscapelosses.These
deductionswill be appliedby theDistricts,uponprocessingof theSelf-Monitoringreport,to determinethevolumeof
wastewaterdischargedto thesewersystem.Thedevicesshallbeinstalled,calibrated,andmaintainedto ensurethat the
accuracyof themeasurementsareconsistentwith theacceptedcapabilityof thatdevice.

c. LaboratoryAnalyses.Allwastewatersamplesshallbeanalyzedinaccordancewiththeappropriateprocedurescontained
in40 CFR136usingEPAMethod.Wastewateranalysisshallbeperformedbya laboratoryutilizingtheapprovedmethod
for performingtheanalysesontherequiredconstituents.UpontheDistricts'request,Permitteeshallobtainfromtheir
laboratoryandfurnishto theDistricts,informationregardingtestmethodsandequipmentused,includingOA/QCinformation.
OtherinformationdeemednecessarybytheDistrictsto determinetheadequacy,accuracy,andprecisionof theresultsmay
alsoberequired.

5. SamplingandAnalysisfor OilendGreaselO&G)

a. Sampling. Permit'teeshallcollectandanalyzesamplesof thewastewatereffluentforO&Gat a frequencyspecifiedin
Part 2 of thepermit.AlleffluentsamplingforO&Gmustbeconductedbytakinga grabsampleof thewastewatereffluent
at thesamplepointlocation.

b. LaboratoryAnalyses. Allwastewatersamplesshallbeanalyzedinaccordancewiththeappropriateprocedurescontained
in40 CFR136usingEPAMethod.Wastewateranalysisshallbeperformedby a laboratoryutilizingtheapprovedmethod
for performingtheanalysesontherequiredconstituent. Uponthe Districts'request,Permitteeshallobtainfromtheir
laboratoryandfurnishtotheDistricts,informationregardingtestmethodsandequipmentused,includingOA/QCinformation.
OtherinformationdeemednecessarybytheDistrictsto determinetheadequacy,accuracy,andprecisionof theresultsmay
alsoberequired.



SMR No.

SELF-MONITORING REPORT FORM' HEAVY METALS, TSS, AND BOD

REQUIRED PARAMETERS Sampling Dates I Submission Dates

COMPANY: Permit No.

CONTACT: SAMPLE DATE:

SAMPLING START TIME: WATER METER LOCATION:

SAMPLING STOP TIME: SAMPLE POINT LOCATION:

# OF COMPOSITE HOURS: # OF DISCHARGE/OPERATING HOURS:

WATER METER READINGS Districts' use only

Stop Start Units

D gal o cu.ft. ' o Other

· . D gal o cu.ft, o Other

D gal r_ cu.ft, o Other

Composite pH: a Incoming water meter n Process (shop) meter m Effluent Meter

: · .' :i!!: :':i':ii:i: {''ii'/!;'Z ·: :'!;i' :' i:?/ ': .:':iIZ':}:::SAMpLiNG:RESuLTS:_{:!i:.!ii::::' '?i:._ '

HEAVY TSS BOD
METALS

mg/L

EPA Method

COMMENTS:
. . · ... ',. ;. :.' ' :' ..... .'" :: ':':!?.

" ' · 'i'ii:'::.i',; "' .... '

EXAMPLEONlY
wi'Il _ Tat bi vN _dler · _ewrJrf_ cr_r

Please check:

Laboratory Anal¥ is Reports attached: { ) Yes ( ) No

Composite sarnp a obtained using automatic hourly sampling davice: ( ) Yes ( ) No

I have personally examined and am familiar with the information submitted in this document. Based upon my inquiry
those individuals immediately responsible for obtaining the information reported herein, I believe that the submitte
information is true, accurate, and complete. I am aware that there are significant penalties for submitting fal-_
information, including the possibility of fine and imprisonment.

w I Signature Title



SMR No.

SELF-MONITORING REPORT FORM:

TOTAL ToxIC ORGANICS, CYANIDE, AND OIL & GREASE

REQUIREDPARAMETERS SamplingDate SubmL_JonDue
Date

COMPANY: Permit No.

CONTACT: SAMPLEDATE:

SAMPLINGTIME: SAMPLEPOINTLOCATION:

SAMPLINGRESULTS

CYANIDEmg/L OIL& TOTALTOXICORGANfCSLug/L) DISTRICTS'USEONLY
GREASE

Constituent CN(T) CN(A) mg/L

EPAMethod 601/B02 604 624 625

1

_,. 2 · · ·
3 · · ·

4 · · ·

Ave. · · ·

COMMENTS:

· , ..:.:: .. :..._ ., ':... :... .

EXAMPLEONLY
: i

· :. .

Formswill be untto you undera separatecover

III

I havepersonallyexaminedand am familiar with the informationsubmittedin this document. Baseduponmy inquiry of those individualsimmediately
responsiblefor obtainingthe informationreportedherein,I believethat the submittedinformationis true, accurate,andcomplete. I amawarethat there are
significantpenaltie._for submittingfalseinformation,includingthe possibilityof fine andimprisonment.

Signature Title

_"qNmll_'



ATTACHMENT B
PERMIT NO. 14-1-135

_,,., MARINE CORPSAIR STATION

I. MOAS,ElToroisrequiredto continuouslymonitorandrecordat thewastewatermonitoringstationlocatedeastof Bee
CanyonWashfor flow,pH,andelectricalconductivity.

2. MCAS,ElToroisrequiredtoinstallwatermeterswhereneededtomeasurenon-domesticflows. Watermetersshallberead
monthly.

3. Theflow,pH,andelectricalconductivitymetersareto beservicedweeklyandcalibratedsemi-annually,or as neededto
maintainaccuracy.Serviceandcalibrationrecordsshallbemadeavailableuponrequest.

4. ThemaximumpermittedflowfromMCAS,ElToroshallbe1.5MGOasstipulatedin theser_ceagreementbetweenMOAS,
ElToroandIRWD.

5. Monthly,a flowweighted24-hoL/rcompositesampleshallbetakenat theindustrialwastemonitoringstationandanalyzed
for GOD,suspendedsolids,pH,andelectricalconductivity.Asampleshallbetakenevery15minutesand4 samplesshall
becompositodintoasinglebottle,foratotalof 96samplesin24 bottles.ElectricalconductivityandpHshallbemeasured
for eachbottle. SuspendedsolidsandBoganalys_shallbeperformedontheflowweightedcompositesample.

6. Monthly,a grabsampleshallbetakenat thewastewatermonitoringstationandanalyzedforoil andgrease.

7. Semi-annually,thesewageflowingthroughthewastewatermonitoringstationshallbesampledfor TotalToxicOrganics
(TTO)accordingto EPAmethod6241625.Thelist of TTOandtheirmethodof analysisisshowninAttachmentC.

8. Semi-annually,theindustrialwastewaterspumpedfromtheBeeCanyonWashandAQuaChinonWashpretreatmentstations

shallbesampledfor1']'0accordingto EPAmethod624/.625.Thelist of TTOandtheirmethodof analysisis shownin
AttachmentC.

9. TheTTOsampleswillbecollectedandanalyzedaccordingto theCSDOCStandardTrO monitoringprogram.

10. Nolimitshallbeset ontheelectricalconductivity.Thisconstituentwillbeusedby IRWDasa guidelineto determinethe
totaldissolvedsolidsdischargedby MCAS,ElToro.

I

11. NolimitshallbesetontheBODandsuspendedsolids,if themeasurementsexceed300mg/IBogor375mg/Isuspended
solids,thetreatmentcostof theexcessmassof theseconstituentswillbechargedto MOAS,ElToroinaccordancewith
theIRWDRulesandReoulations.

12. Monthly,a grabsampleshallbecollectedat boththeBeeCanyonWashandAQuaChinonWashpretreatmentstationsfrom
thepumpgoingdirectlyto thesewerandanalyzedfor oil andgrease.

13. Monthly,flowsfromboththeRoeCanyonWashandAQuaChinonWashpretreatmentstationsshallbeestimatedbasedon
thepumpoutputandtheelapsedrunningtimeof thepumps.Themaximumpermittedflewshallbe72,000gallonsperday
whichequatesto bothpumpsrunningcontinuously.

L%_,,

MARINECORPSAIRSTATION· PERMITNO.14-1-135· PAGE13



14. Thefollowingtablesummarizesthe aboveinformation.TheMCAS,ElToroshallobservethe followingdischargelimitations:.

Maximum Limitation
Cons_tuent mg/L MGD

Flowm 1.5
pH_
ElectricalConduCtivity
BODr3t 300

SuspendedSolidspI 375
OilandGrease 100
Sum of EPA624 & 625 0.58

mSea poiAt 4 of Attachment B
mSeathefirstpageof thepermit
"'Seepoint#11of AttachmentB

15. The followingtablesummarizessamplingparameters:

A) MonitoringStationEffluentMonitoring

Minimum

Analyze Analyze Frequency
Constituent Units Type of Sample Bottle Comp. Analysis

Flow MGD Continuous

pH Continuous
ElectricalConductivity pmho/cm Continuous

' BOD moll 24.hr Composite No Yes Monthly
SuspendedSolids moll 24-hrcomposite No Yes Monthly
pH moil 24-hr composite Yes Yes Monthly
ElectricalConductivity pmho/cm 24-hrcomposite Yes Yes Monthly
Oil andGrease moll Grab Monthly
EPAS24 mg/L Grab.(4-aday}_ Se.J-annual
EPA625 mg/L 24-hrcomposite Yes Semi.annual

MARINECORPSAIRSTATION· PERMITNO.1471-135· PAGE14



B) . BeeCanyonWashandAguaChinonWashEffluentsMonitoring

Minimum

Analyze Analyze Frequency
Constituent Units Type of Sample Bottle Camp. Anelyaia

Flow gpd Monthly
OilandGrease mg/L Grab Monthly
EPA624 moil Grab(4-aday)_] Semi.annual
EPA625 mg/L 24-hr composite Yes Semi-annual

C) Non-DomesticFlows
Minimum

Analyze Analyze Frequency
Constituent Unit] Type of Sample Bottle Comp. Analysis

Flow Galor cu. ft. Monthly

mFourgrobsampleswillbecollectedwithint 24hourperiodendwillbecemposhodbythelaboratoryatthotimeof analysis.

16. A monthlyreportcontainingthisinformationis to bemailedto bothCSDOCandIRWDandis duethe first dayof the second
monthfollowing the monthin which the sampleswere collected. (Forexample,the July sampleresultsare dueon
September1, 1989L

17. MCAS,El Toro agreesthat it is boundby andis subjectto all the provisionsof the District's Ordinanceaspresentlyin
effect or as maybe amendedfromtimeto time hereafterduringthe termof this permit. Theprovisionsof the ordinance
shaftbe governing.

18. Nothingin thisAttachment'B" shallpreventthe Districtfromenforcingtheconditions,limitations,andrequirementssetfo_
in its Ordinance,or pursuinganyof the enforcementactionsauthorizedthereunder,

MARINECORPSAIRSTATION· PERMITNO.14-1.135· PAGE15



ATTACHMENT C
PERMITNO.14-1-135

MARINECORPAIRSTATION,ELTORO
P_,ticides1825} BeselNeutrelE:tract_les[825} AcidE3rtr,ctibles(825)

Aldrin Acenaphthene 2.4.8· Trichlornphenol
Chlordane Benzidine P· Chlnro· M · Cresol
Dieldrin 1.2.4.· Trichlerohenzene 2 · Chlorophenol
4.4'- DOT Nmchlorbenzene 2.4· Dichlorophenol
4.4'* ODE Hexachloroethane 2.4· Dimelhylphenol
4.4'- DOD Bis(2.ChloroethyOEther 2 · Nitrophenol
AlphaEndosulfen 2 - ChloroMphthelene 4 - Nitrephenol
BetaEndosulfen 1.2· Oichlorobenzene 2.4· Oinkrophenol
EndosulfanSulfate 1.3· OichlarabenzeM 4.8· Oinitro-O-Cresol
Endrin 1.4- Oichlorobenzene Pentechlorephenol
EndrinAldehyde 3.3'. Oichlerohenzidine Phenol
Xeptachlor 2.4· Oinhrotoluene
HeptschlorEpozide 2.8- Oinitrotoluene VolatileOrDanics1824)
AlphaBHC 1,2· Oiphenylydrezine'
BateBHC Fluorenthene kcrolein
GammaBHC 4 · ChlorophenylPhenylEther Acrylonitrile
DeltaBHC 4- Bromopheny[PhenylEther . Benzene
Toxephene Bis{2 · Chloreisopropyl)Ether CarbonTetrachloride
PCB1018 Bis(2 · Chloroethoxy)Methane Chlorcbenzene
PCB1221 Hezschlorohutediene 1,2. DichioroatheM :
PCB1232 Hsxechlorocyclopentsdiene 1.1.1· Trichloroethane
PCB1242 Isophnrane 1.1· OichleroetheM
PCB1248 Naphthalene 1.1,2· Trichleroothsne
PCB1254 Nitrobenzene 1.1.2.2· Tetrachleraethene
PCB1260 N - Nilrosodimethylamine Chloreethene

N· Nitresodi- N-Propylemine Chloroform
N · Nkrosodiphenylsmine 1.1· Dichlaroethylene

t_,._ Bis(2. Ethyihexyl)Phthslste 1.2·TrensDichlnroethylene
ButylBenzyIPhthelete 1,2- Dichleropropsne
DJ.N· ButylPhthelete 1.2· Dichloroprapyiene
Oi· N· OctylPhthilste Ethylhenzene
OiethylPhthelste MethyleneChloride
DimethylPhthalate MethylChlo_e
Benzo(A)Anthracene MethylBromide
Benze(A)Pyrene Brameform
Benzo(B)Floranthene Bromodichieromethene
Benzo(K)Florenthene Trichloroflueromethene
Chrysene Dichlorodifluoromethene
AceMphthylene C)ibramochleromethene
Anthracene Tetrachloroathylene
1,12· Benzoperylene Toluene
Fluorene Trichloroethylene
Phenanthrene VinylChloride
1.2.5,8· Dihenzanthrecene Bis(chloromethy[1Ether
Indeno(1.2.3.· CD)_rene 2 · ChloroethylVinylEther
Pyrene
TCDO
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COUNTYSANITATIONDISTR
of ORANGE COUNTY.CAUFORN_

10844 EUJ$ AVENUE

PO gOX 8127

FOUNTAIN VALLEY. CALIF.ORMA 927'_
['7141 _-._411

COUNTY SANITATION DISTRICTS OF ORANGE COUNTY
SOURCE CONTROL DIVISION

ATTACHMENT 'A' TO PERMIT NO. 14-1-135

M_ARINECORPS AIR STATION, EL TORO

1. MCAS,E1 Toro is requiredto continuouslymonitorand recordat the
wastewater monitoring station located east of Bee Canyon Wash for flow,
pH, and electrical conductivity.

2. MCAS, E1 Toro is required to install water meters where needed to
measurenon-domesticflows. Watermetersshallbe readmonthly.

3. The flow, pH, and electrical conductivity meters are to be serviced
weeklyand calibratedsemi-annually,or as neededto maintainaccuracy.
Serviceand calibrationrecordsshallbe made availableupon request.

4. The maximumpermittedflowfromMCAS,E1 Toroshallbe 1.5 MGD as
stipulatedin the serviceagreementbetweenMCAS,E1 Toro and IRWD.

_ 5. Monthly,a flow weighted24-hourcompositesampleshall be taken at the
industrial waste monitoring station and analyzed for BOD, suspended
solids, pH, and electrical conductivity. A sample shall be taken every
15 minutes and 4 samples shall be composited into a single bottle, for a
totalof 96 samplesin24 bottles. Electricalconductivityand pH shall
be measuredfor eachbottle. SuspendedsolidsandBOD analysesshallbe
performed on the flow weighted composite sample.

6. Monthly, a grab sample shall be taken at the wastewater monitoring
station and analyzed for oil and grease.

7. Semi-annually, the sewage flowing through the wastewater monitoring
station shall be sampled for Total Toxic Organics (TTO) according to EPA
method624/625. The listof TTO and theirmethodof analysisis shown
in Attachment B.

8. Semi-annually, the industrial wastewaters pumped from the Bee Canyon
Wash and Agua Chinon Wash pretreatment stations shall be sampled for TTO
accordingto EPAmethod624/625. The listof TTO and theirmethodof
analysis is shown in Attachment B.

9. The 1-TOsamples will be collected and analyzed according to the CSDOC
Standard TTO monitoring program.

10. No limitshallbe seton the electricalconductivity.This constituent
will be used by IRWD as a guideline to determine the total dissolved

_ solidsdischargedby MCAS,E1 Toro.



11. No limitshallbe set on the BOD and suspendedsolids. If the
measurementsexceed300 mg/1 BOD or 375 mcj/1suspendedso)ids,the
treatmentcostof the excessmass of theseconstituentswillbe charged
to MCAS,E1 Toro in accordancewith the IRWDRulesand Regulations.

12. Monthly,a grab sampleshallbe collectedat both the Bee CanyonWash
and Agua ChinonWashpretreatmentstationsfromthe pump goingdirectly
to the sewer and analyzed for oil and grease.

13. Monthly,flowsfromboththe Bee CanyonWash andAgua ChinonWash
pretreatmentstationsshallbe estimatedbasedon the pumpoutputand
the elapsedrunningtime of the pumps. The maximumpermittedflow shall
be 72,000 gallons per day which equates to both pumps running
continuously.

14. The followingtablesummarizesthe aboveinformation.The MCAS,E1 Toro
shall observe the following discharge limitations:

Maximum Limitation
Constituent mg/L MGD

F1 (_)
pH_2_ - 1.5
ElectricalConductivity - -
BOD(3) 300 -
SuspendedSolids(3) 375 -
OilandGrease 100 -

_,. SumofEPA624&625 0.58 -

(1)Seepoint 4 of Attachment A
(2)Seethe first page of the permit
(3)Seepoint #11 of Attachment A



15. The followingtablesummarizessamplingparameters:

A) MonitoringStationEffluentMonitoring

Minimum
Analyze Analyze Frequency

ConstituentUnits Typeof Sample Bottle Comp. Analysis

Flow MGD - - - Continuous
pH .... Continuous
ElectriCal/_mho/cm- - - Continuous
Conductivity

BOD mg/L 24-hrcomposite No Yes Monthly
Suspended mg/L 24-hrcomposite No Yes Monthly

Solids
pH mg/L 24-hrcomposite Yes Yes Monthly
Electrical_ho/cm 24-hrcomposite Yes Yes Monthly

Conductivity
Oil and mg/L Grab Monthly

Grease

EPA 624 mg/L Grab (4-aday)(2) - - Semi-annual
EPA 625 mg/L 24-hrcomposite - Yes Semi-annual

B) Bee Canyon Wash and Agua Chinon Wash Effluents Monitoring

Minimum
Analyze Analyze Frequency

ConstituentUnits Typeof Sample Bottle Comp. Analysis

Flow gpd - - Monthly
Oil and mg/L Grab Monthly

Grease

EPA624 mg/L Grab(4-aday)(2) - - Semi-annual
EPA 625 mg/L 24-hrcomposite - Yes Semi-annual

C) Non-Domestic Flows
Minimum

Analyze Analyze Frequency
ConstituentUnits Typeof Sample Bottle Comp. Analysis

Flow Galor - - Monthly
cu.ft.

(2)Fourgrab samples will be collected within a 24 hour period and will be
composited by the laboratory at the time of analysis.



16. A monthlyreportcontainingthis info_ationis to be mailedto both
CSDOC and IRWD and is due the first day of the second month following

_ the monthin whichthe sampleswere collectS. (Forexample,the July
sample results are due on September 1, 1989).

17. MCAS, E1 Toro agrees that it is bound by and is subject to all the
provisions of the District's Ordinance as presently in effect or as may
be amended from time to time hereafter during the te_ of this pe_it.
The provisions of the ordinance shall be governing.

18. Nothing in this Attachment 'A" shall prevent the District from enforcing
the conditions, limitations, and requirements set forth in its
Ordinance, or pursuing any of the enforcement actions authorized
thereunder.

· (_ _'__. Adm/nOfficer_ FacilitiesMgmtDept
AuthorizedCompanyOfficiam Title Date

CP:on
Attach.mar
4/9/90



ATTACHMENT 'B'
TO PERMIT NO. 14-1-135

_ MARINE CORPS AIR STATION, EL TORO

Pesticides{625) Base/NeutralExtr_qtibles(625) Acid Extractible_(625)

Aldrin Acenaphthene 2,4,6- Trichlorophenol
Chlordane Benzidine P -Chloro M -Cresol
Dieldrin 1,2,4,- Trichlorobenzene 2 - Ch!orophenol
4,4' DDT Hexachlorbenzene 2,4 - Dichlorophenol
4,4_ - DDE Hexachloroethane 2,4 Dimethylphenol
4,4' - DDD Bis (2-Chloroethyl)Ether 2 - Nitrophenol
Alpha Endosulfan 2 - Chloronaphthalene 4 - Nitrophenol
Beta Endosulfan 1,2 - Dichlorobenzene 2,4 - Dinitrophenol
EndosulfanSulfate 1,3 - Dichlorobenzene 4,6 - Dinitro -O-Cresol
Endrin 1,4 Dichlorobenzene Pent_chlorophenol
EndrinAldehyde 3,3_- Dichlorobenzidine Phenol
Heptachlor 2,4 - Dinitrotoluene
HeptachlorEpoxide 2,6 - Dinitrotoluene VolatileOrqanics(624)
AlphaBHC 1,2- Diphenylydrazine
BetaBHC Fluoranthene Acrolein
Gamma BHC 4 - ChlorophenylPhenylEther Acrylonitrile
DeltaBHC 4 - BromophenylPhenylEther Benzene
Toxaphene Bis {2 - Chloroisopropyl)Ether CarbonTetrachloride
PCB 1016 Bis (2 - Chloroethoxy)Methane Chlorobenzene
PCB 1221 Hexachlorobutadiene 1,2- Dichloroethane

_ PCB 1232 Hexachlorocyclopentadiene 1,1,1- Trichloroethane
PCB1242 Isophorone 1,1- Dichloroethane
PCB1248 Naphthalene 1,1,2-Trichloroethane
PCB 1254 Nitrobenzene 1,1,2,2- Tetrachloroethane
PCB 1260 N - Nitrosodimethylamine Chloroethane

N - Nitrosodi - N -Propylamine Chloroform
N - Nitrosodiphenylamine 1,1 - Dichloroethylene
Bis (2 - Ethylhexyl) Phthalate 1,2 - Trans Dichloroethylene
Butyl Benzyl Phthalate 1,2 - Dichloropropane
Di - N - Butyl Phthalate 1,2 Dichloropropylene
Di - N - Octyl Phthalate Ethylbenzene
DiethylPhthalate MethyleneChloride
DimethylPhthalate MethylChloride
Benzo{A)Anthracene MethylBromide
Benzo(A)Pyrene Bromoform
Benzo (B) Floranthene Bromodichloromethane
Benzo {K) Floranthene Trichlorofluoromethane
Chrysene Dichlorodifluoromethane
Acenaphthylene Dibromochloromethane
Anthracene Tetrachloroethylene
1,12- Benzoperylene Toluene
Fluorene Trichloroethylene
Phenanthrene VinylChloride
1,2,5,6 - Dibenzanthracene Bis (chloromethyl)Ether
Indeno {1,2,3, - CD) Pyrene 2 - ChloroethylVinyl Ether
Pyrene
TCDO



COUNTYSANITATIONDI.STRI
of ORANGECOUNTY.CAUFORNIi

10844 ELLIS AVENUE

August 2, 1989 aoeox._a7

REF //991292.LTR FOU~TA,.VALLEY.C_U'Om_*_?_
(714) 962-2411

Attachment "A" to Permit No. 14-1-135
Marine Corps Air Station, E1 Toro

1. MCAS, E1 Toro is required to continuously monitor and record at the
wastewater monitoringstation located east of Bee Canyon Wash for flow,
pH, and electrical conductivity.

2. MCAS, E1 Toro is required to install water meters where needed to
measure non-domestic flows. Water meters shall be read monthly.

3. The flow, pH, and electricalconductivitymeters are to be serviced
weekly and calibratedsemi-annually,or as needed to maintain accuracy.
Service and calibrationrecords shall be made availableupon request.

4. The maximum permittedflow from MCAS, E1 Toro shall be 1.5 MGD as
stipulated in the serviceagreement betweenMCAS, E1 Toro and IRWD.

5. Monthly, a flow weighted 24-hour composite sample shall be taken at the
industrialwaste monitoringstation and analyzed for BOD, suspended
solids, pH, and electrical conductivity. A sample shall be taken every
]5 minutes and 4 samplesshall be composited into a single bottle, for a
total of 96 samples in 24 bottles. Electrical conductivity and pH shall

_'=" be measured for each bottle. Suspended solids and BOD analyses shall be
performed on the flow weighted compositesample.

6. Monthly, a grab sample shall be taken at the wastewatermonitoring
station and analyzedfor oil and grease.

7. Semi-annually,the sewage flowing through the wastewatermonitoring
station shall be sampled for Total Toxic Organics (TTO) according to EPA
method 624/625. The list of TTO and their method of analysis is shown
in Attachment B.

8. Semi-annually,the industrialwastewaterspumped from the Bee Canyon
Wash and Agua Chinon Wash pretreatment stations shall be sampled for TTO
according to EPA method 624/625. The list of TTO and their method of
analysis is shown in Attachment B.

g. The TTO sampleswill be collected and analyzedaccording to the CSDOC
Standard TTO monitoring program.

10. No limit shall be set on the electrical conductivity. This constituent
will be used by IRWD as a guideline to determine the total dissolved
solids discharged by MCAS, E1 Toro.

1



August 2, 1989
REF #991292.LTR

11. No limit shall be set on the 80D and suspended solids. If the
measurementsexceed 300 mg/1BOD or 375 mg/1 suspendedsolids, the
treatmentcost of the excess mass of these constituentswill be charged
to MCAS, E1 Toro in accordancewith the IRWD Rules and Regulations.

12. Monthly, a grab sample shall be collected at both the Bee Canyon Wash
and Agua Chinon Wash pretreatmentstations from the pump going directly
to the sewer and analyzed for oil and grease.

13. Monthly, flows from both the Bee Canyon Wash and Agua Chinon Wash
pretreatmentstations shall be estimated based on the pump output and
the elapsed running time of the pumps. The maximum permitted flow shall
be 72,000 gallons per day which equates to both pumps running
continuously.

14. The followingtable summarizesthe above information. The MCAS, E1 Toro
shall observe the following discharge limitations:

Maximum Limitation
Constituent mg/L MGD

_ F1owcl_ - 1.5
pH(2) _ _
ElectricalConductivity - -
80D(3) 300
SuspendedSolids()) 375
OilandGrease 100 -
SumofEPA624& 625 0.58 -

¢1) See point 4 of Attachment A
(2) See the first page of the permit
(3> See point #11 of AttachmentA
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15. The following table summarizes sampling parameters:

A) Monitoring Station EffluentMonitoring

Minimum
Analyze Analyze Frequency

ConstituentUnits Type of Sample Bottle Comp. Analysis

Flow MGD - - - Continuous
pH - - Continuous
Electrical _mho/cm - - Continuous
Conductivity

BOD mg/L 24-hr composite No Yes Monthly
Suspended mg/L 24-hr composite No Yes Monthly

Solids

pH mg/L 24-hr composite Yes Yes Monthly
Electrical _mho/cm 24-hr composite Yes Yes Monthly

Conductivity
Oil and mg/L Grab - Monthly

Grease

EPA 624 mg/L Grab (4-a day)¢2) - - Semi-annual
EPA 625 mg/L 24-hr composite - Yes Semi-annual

B) Bee Canyon Wash and Agua Chinon Wash Effluents Monitoring

Minimum
Analyze Analyze Frequency

ConstituentUnits Typeof Sample Bottle Comp. Analysis

Flow gpd - - - Monthly
Oil and mg/L Grab - - Monthly

Grease

EPA 624 mg/L Grab (4-a day)<2_ - Semi-annual
EPA 625 mg/L 24-hr composite - Yes Semi-annual

C) Non-Domestic Flows
Minimum

Analyze Analyze Frequency
ConstituentUnits Typeof Sample Bottle Comp. Analysis

Flow Galor - - Monthly
cu.ft.

(z) Four grab samples will be collected within a 24 hour period and will be
compositedby the laboratoryat the time of analysis.



August 2, 1989
REF #991292.LTR

16. A monthly report containing this information is to be mailed to both
CSDOC and IRWD and is due the first day of the second month following
the month in which the sampleswere collected. (For example, the July
sample results are due on September 1, 1989).

17. MCAS, E1 Toro agrees that it is bound by and is subject to all the
provisionsof the District'sOrdinance as presentlyin effect or as may
be amended from time to time hereafter during the term of this permit.
The provisionsof the ordinanceshall be governing.

18. Nothing in this Attachment "A" shall prevent the District from enforcing
the conditions, limitations, and requirements set forth in its
Ordinance, or pursuing any of the enforcement actions authorized
thereunder.

M. LEMONS,Administrative Officer

Facfl..... ManagementDepertment 2 2AUG1_.
By direction of the CommandingGeneral

Title Date

_..,L__/,__ Source Control Manaqer __7
AuthorizedCSDOCOfficial_ Title Rte

CP:on
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Attachment "B" to Permit No. 14-1-135

_._ Marine Corps Air Station, E1 Toro

Pesticides (625) Base/Neutral Extractibles {625) Acid Extractibles {625_

Aldrin Acenaphthene 2,4,6- Trichlorophenol
Chlordane Benzidine P Chloro- M - Cresol
Dieldrin 1,2,4,- Trichlorobenzene 2 Chlorophenol
4,4' DDT Hexachlorbenzene 2,4 - Dichlorophenol
4,4'- DDE Hexachloroethane 2,4 Dimethylphenol
4,4' - DDD Bis (2-Chloroethyl)Ether 2 - Nitrophenol
Alpha Endosulfan 2 - Chloronaphthalene 4 - Nitrophenol
Beta Endosulfan 1,2 Dichlorobenzene 2,4 - Dinitrophenol
EndosulfanSulfate 1,3 Dichlorobenzene 4,6 - Dinitro -O-Cresol
Endrin 1,4 Dichlorobenzene Pentachlorophenol
Endrin Aldehyde 3,3'- Dichlorobenzidine Phenol
Heptachlor 2,4 Dinitrotoluene
HeptachlorEpoxide 2,6 - Dinitrotoluene VolatileOrqanics (624)
Alpha 8HC 1,2 - Diphenylydrazine
BetaBHC Fluoranthene Acrolein
Gamma BHC 4 - ChlorophenylPhenyl Ether Acrylonitrile
Delta BHC 4 BromophenylPhenylEther Benzene
Toxaphene Bis (2 - Chloroisopropyl)Ether Carbon Tetrachloride
PCB 1016 Bis (2 - Chloroethoxy)Methane Chlorobenzene
PCB 1221 Hexachlorobutadiene 1,2 Dichloroethane
PCB 1232 Hexachlorocyclopentadiene 1,1,1- Trichloroethane
PCB1242 Isophorone 1,1- Dichloroethane
PCB1248 Naphthalene 1,1,2 Trichloroethane
PCB 1254 Nitrobenzene 1,1,2,2- Tetrachloroethane
PCB 1260 N - Nitrosodimethylamine Chloroethane

N - Nitrosodi - N -Propylamine Chloroform
N - Nitrosodiphenylamine 1,1 - Dichloroethylene
Bis (2 Ethylhexyl) Phthalate 1,2 - Trans Dichloroethylene
Butyl Benzyl Phthalate 1,2 - Dichloropropane
Di - N Butyl Phthalate 1,2 - Dichloropropylene
Di - N Octyl Phthalate Ethylbenzene
DiethylPhthalate MethyleneChloride
DimethylPhthalate MethylChloride
Benzo (A)Anthracene MethylBromide
Benzo(A)Pyrene Bromoform
Benzo (B) Floranthene Bromodichloromethane
Benzo (K) Floranthene Trichlorofluoromethane
Chrysene Dichlorodifluoromethane
Acenaphthylene Dibromochloromethane
Anthracene Tetrachloroethylene
1,12 Benzoperylene Toluene
Fluorene Trichloroethylene
Phenanthrene VinylChloride
1,2,5,6 Dibenzanthracene Bis (chloromethyl) Ether
Indeno (1,2,3, - CD) Pyrene 2 Chloroethyl Vinyl Ether
Pyrene

'_., TCDO
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APPENDIX V

CALCULATION WORKSHEETS



,_PES Environmental, Inc. PROJECT OFEngineering& EnvironmentalServices JOBNO.
FILENAME

PROJECT COMPUTEDBY DATE
SUBJECT CHECKEDBY DATE

Determination of Maximum Flow

Internal VCP
Line Number Cross Sectional Maximum Flow

Area Rate

(ft2) (gpm)

1 0.349 313.28

2 0.349 313.28

3 0.349 313.28

4 1.767 1,586.17

5 0.785 704.66

Total 3,230.67

Assumptions:
· Water Temperature: 60°F
· No Pipe Fittings
· Minimum Flow Velocity: 2 feet per second

· Conversion Factors: 7.4805 gallons per ft3
60 sec per minute



,_ PESEnvironmental, Inc. PROJECT OFEngineering& EnvironmentalServices JOBNO.
FILENAME

PROJECT COMPUTEDBY DATE
SUBJECT CHECKEDBY DATE

_J

Determination of Rate of Exfiltration

Using Methodology From
Standard Specifications For Public Construction Projects

Total VCP Weighted Average Differential Max Allowable
Length (ft) Inner Diameter (in) Head (ft) Exfiltration Rate

Quadrant L D H (gpm)
E

NW 61,825 8.66 5 119.7

NE 20,610 7.41 5 34.1

SE 20,475 8.09 5 37.0

SW 36,310 9.98 5 81.0

TOTAL 271.8 '

Assumptions:
· Differential Head Within Each Quadrant: 5 f_
· All VCP jointed with cement mortar.
· Formulae per Section 306-1.4.2, "Standard Specifications for Public Works

Construction":

E=000.1 xLxDx x/5

Where: E: Maximum allowable rate of exfiltration

L: Length of VCP section in feet
D: Weighted average VCP inner diameter in square inches
H: Differential head in feet of elevation between inlet and outlet



,_ PES Environmental, Inc. PROJECT OFEngineering & Environmental Services JOB NO.
FILE NAME

PROJECT COMPUTED BY DATE

SUBJECT CHECKED BY DATE

Determination of Rate of Exfiltration Using Methodology From
Appendix OII-C, Draft Final Phase II Remdial Investigation

Operable Unit 2A - Site 24

Weighted Average Length of Leakage
Quadrant Diameter of VCP (in) VCP (ft) l Rate (gpm)

D L QL

NW 8.66 61,825 97.5

NE 7.41 20,610 27.8

SE 8.09 20,475 30.2

SW 9.98 36,310 65.0

Total 220.5

Assumptions:
· 365 days per year, 24 hours per day
· Width of VCPjoint: 0.5 to 1.5 inches; 0.9 inches used as weight average
· Vertical hydraulic conductivity of underlying material (Kv): 15 feet/day
· Vertical hydraulic gradient across VCP joint: 1.0
· Length of VCP barrel: 40 inches (1.11 feet)
· Engineering Formulae:

L
QL=D xWxKvxivx --

$

Where: Q[: Leakage rate through the entire pipe segment
D: Diameter of pipe
W: Width of the pipe joint
Ky: Vertical hydraulic conductivity of the underlying material
iv: Vertical hydraulic gradient across the joint
L: Total length of the pipe
S: Spacing between the adjacent joints



,_PES Environmental, Inc. PROJECT OF 1

Engineering & Environmental Services JOB NO.
FILE NAME

I PROJECT COMPUTED BY DATESUBJECT CHECKED BY DATE

Determination of Aircraft Wash Area Availability

A B Total

No. Wash Areas Percent Wash
Time Number of Percent of In NW, NE, SE Areas Availabile

Period Year Total Time Quads Over In NW, NE, SE
No. Total Wash (A x B)
Areas Available

1943 to 29 57 9/12 or 42.8
1973 75%

1973 to 22 43 10/11 or 39.1
1996 91%

Total 51 100 81.9



,_ PES Environmental, Inc. PROJECT OF
Engineering & Environmental Services JOB NO.

FILENAME

J PROJECT COMPUTEDBY DATESUBJECT CHECKEDBY DATE

r

Determination of Vehicle Wash Rack Availability

A B Total

No. Wash Areas Percent Wash

Time Number of Percent of In NW, NE, SE Areas Availabile

Period Year Total Time Quads Over In NW, NE, SE

No. Total Wash (A x B)
Areas Available

1943 to 29 57 6/9 or 37.9
1973 67%

1973 to 22 43 19/28 or 29.2 !
1996 68%

Total 51 100 67.1

\

Assume one third of the wash racks in the NW, NE, or SE 22.4

Quads are operating:



,_, PES Environmental, Inc. PROJECT OF r

Engineering & Environmental Services JOB NO.
FILE NAME

I PROJECT COMPUTED BY DATESUBJECT CHECKED BY DATE

',_,

Determination of Solvent "Mileage"
MCAS El Toro Dry Cleaning Plant

Years of No. of Average No. of Weight Weighted
Operation Years of Personnel or Percent Average

Operation Attached per No. Personnel
Year

1943 to

1945 3 15,470 0.107 1,655

1946 to
1960 14 4,000 0.500 2,000

1961 to
1972 11 8,600 0.393 3,380

_,_ Total 28 28,070 1.00 7,035

Loads per marine assigned/attached per week: 1 : .!

Poundsperload: 5
4.3 weeks per month, Total Pounds per month: 151,253
12 monthsper year, Total pounds per year: 1,815,030
300 pounds per gal of Solvent: Total gal solvent per year: 5.,500
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A VIA TION

INFORMATION

RESEARCH

CORPORA TION

27 September 1999

Paul E. La Bonte
PES Environmental, Inc.
203- E. Fourth Street, Suite 213
Santa Ana, California 92705-3920

Dear Mr. La Bonte,

Attached is our report titled, MOASEL TORO, AIRCRAFT ASSIGNED BY YEAR 1946-
1985 (See TAB-l). This data was obtained by Aviation Information Research
Corporation (AIRO) using "OPNAV U.S. Navy's Monthly Status Of Naval Aircraft"
reports, "OPNAV Location Of Naval Aircraft" reports, and "Allowances and Location Of
Naval Aircraft-OPNAV Notice C3110', which are on file at the U.S. Navy's Aeronautical
Archives located at the Washington Navy Yard, Washington, D.C.

As I mentioned in our fax dated 23 September 1999, the Navy documents list total
aircraft inventory at each base by unit/squadron. In order to break down this total
number of aircraft by type, AIRC conducted a manual count through each and every
page of the selected monthly reportsA Having completed this, we noticed that the total
numbers of individual aircraft assigned by type, rarely match the total number of
aircraft assigned to El Toro as published by the Navy. Possible reasons Why these
numbers do not match include:

- Poor quality control of initial count by the Navy
- The Navy changed their reporting formats and schedules several times over

the time-frame of this study.
- AIRC could not locate data on all of the individual types of aircraft for the units

assigned to El Toro.
Notes: 1- AIRC has gone back to the Navy Yard and reviewed at least eight

individual reports and although we were able to adjust some numbers,
we were unable to achieve an exact match-up between the number of
individual aircraft listed and the Navy's total figures given for El Toro.
2- If PES requires exact correlation between the numbers of each type of
aircraft assigned and the total number of aircraft assigned to El Toro,
AIRC is willing to return to the Navy Yard, one more time to attempt to
clarify the numbers.

The U. S. Marine Historical Center (MHC), which is also located at the Washington
_.. Navy Yard, holds a collection of unit history reports titled: Command Chronology. The

73 FENDALLAVE.,ALEX.4_, VIItOINIA22304 · PHONE: (703) 823-1264 (Voice & FAX)
INTERNET: tcairc@avinforsch.com CIS: 72233,55 AOL: TCAVIATION



MHC has copies of these (semi-annual) reports from MOAS El Toro beginning in 1965

and running through the 1990's. I have enclosed one copy for your review (See TAB-
2). These Command Chronology reports typically contain information on:

- Staff Positions
- Name/Rank of key positrons
- Average monthly strength (manning)
- Sequential listing of significant events
- Public works projects/contracts
- Others

Additionally, The MHC holds semi-annual Command Chronology reports from the
different units/squadrons that were stationed at El Toro after 1965. For example, from
the records we can determine that the unit, VMFA 314 was at El Toro in 1982. Thus,
there should be Command Chronology reports from this unit in the MHC archives. We
are prepared to continue the search for data at the MHC if you desire. Please advise.

See TAB-3 for the intro pages from several OPNAV reports. These contain interesting
information, including a list of abbreviations and a listing of Naval Aircraft Classes and
Sub-Classes and Aircraft Model Numbers, etc. used in the reports.

I have also taken the liberty to include several other historical documents that I thought
you would be interested in seeing. See TAB-4 for the following listed documents:

- El Toro Bi-Monthly News Letter for Period March 15-31 Dated, April 5, 1943.
- MOAS El Toro History,5 February 1947.

,,,_f -- Aircraft Engineering excerpt only.
- MOAS El Toro History, 12 May 1947.

-- Aircraft Engineering excerpt only.
- MOAS El Toro History, 4 February 1953.

-- WMD-1 and Operations excerpts Appendix One.
- MOAS El Toro List of Commanding Officers through July 1949:
- MOAS El Toro Special Use Permit Letter, 14 October 1956.
- Naval Aviation News article, "1943 El Toro 1958. Date, March 1958.
- MOAS El Toro Press Release Construction, Date, Unknown
- MOAS El Toro "El Toro Facts 5-5-5, Date, Unknown

We have enjoyed working on this project and hope we can be of further assistance to
PES. A Billing Statement (next under) is presented for our work accomplished to date.

Sincerely,

Thomas M. Culbert

,.._. Attachments: a/s



MCAS EL TORO
AIRCRAFT ASSIGNED BY YEAR 1946 - 1985

I IIIII II

( ) - Total number of aircraft assigned to MCAS ElToro by unit/squadron - all types of aircraft included.

1946 1947 1948 1949 1950 1951 1952-A

January January January February January January December'51
(219) (292) (287) (271) (232) (147) (308)

TYPE-Cf TYPE-Cf TYPE-Cf TYPE-Cf TYPE-Cf TYPE-# TYPE-Cf

FG-33 F4U-192 F7F-18 F4U-115 F4F-2 F4U-89 F4U-135
F4U-68 R5D-30 F6F-23 T0-15 OY-1 R5D-15 F3D-12
TBM-60 JRB-9 SNB-6 SNJ-30 R4D-11 R4D-9 F7F-12
SB2C-1 SNB-2 F4U-207 F6F-24 JRB-4 F7F-2 AD-10
R4D~I R4D-8 SNJ-17 SNB-8 SNB-13 TBM-2 F6F-26
JRB-1 OY-1 R4D-3 F7F-19 SNJ-3 SNB-16 R4D-55
J2F-1 SNJ-22 R5D-13 R5D-17 F7F-8 F6F-2 JRB-4
GB-4 F7F-13 R4D-8 R5D-30 P2V-1 SNB-27
GH-5 F2T-6 TBM-4 F4U-130 TO-1 R5D-2
SNJ-3 F6F-5 JRB-1 TBM-4 SNJ-5 F8F-15
N2S-2 JD-1 T0-13 JRB-5 OE-1
PBJ-1 PV2-1 SMK-15
R3D-2 OY-1 TO-3
R5D-1
JM-24
SNB-2
F6F-1
F3A-5
F7F-1
NE-2
LNS-1 Continued -
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( ): Total number of aircraft assigned to MCAS El Toro by unit - all types of aircraft included.

1952-B 1953 1954 1955 1956 1957 1958

December December December December December December January '59
(240) (209) (228) (333) (288) (274) (302)

TYPE-# TYPE-# TYPE-# TYPE-# TYPE-# TYPE-# TYPE-#

AD-22 F2-26 F9F-110 F9F~185 F9F124 F4D-40 FJ-28
F9F-49 F9F-34 AD-22 AD-24 AD-18 F9F-65 A4D-41
SNJ-1 FJ-17 R5D-21 R4D-47 SNB-8 F3D-35 R4D-24
F3D-15 F3-28 R4D-13 TV-20 FJ-24 FJ-27 TV-13
F7F-15 AD-14 SNB-11 HO3-2 R4D-9 AD-16 F9F-38
F4U-27 R4D-15 F7F-2 OE-5 HUP-2 T28-6 F4D-45
FG-23 TV-15 JRB-5 R5D-34 F3D-27 F2H-3 R5D-25
RD5-12 SNB-11 SNB-5 SNB-11 OE-2 R5D-31 SNB-7
TV-11 OY-4 SNJ-1 F3D-27 R5D-30 R4D-28 F8U-58
R4D-24 F4U-4 HO35-2 T28-5 HOK-1 TV-11 F3D-11
JRB-4 F7F-3 TV-13 JRB-5 F4D-14 SNB-10 HOK-12
SNB-17 JRB-4 F3D-27 SNJ-1 SNJ-1 JRB-2 HRS-13
F6F-13 SNJ-1 HUP-2 A4D-1 HUP-2 HR2S-9
OY-1 TBM-2 T28-6 T28-1

TV-32 JRB-1
F2H-3
JRB-4

Continued -
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( ) = Total number of aircraft assigned to MCAS El Toro by unit - all types of aircraft included.

1959 1960 1961 1962 - 1963 1964 1965
i

December December December December December December December
(285) (309) (284) (140) (279) (264) (144)

TYPE-// TYPE-// TYPE-// TYPE-// TYPE-// TYPE-// TYPE-//

F4D-25 R4D-10 A4-60 C54-4 C117-6 A4-8 F4B-15
A4-42 F9F-10 F8U-54 Cl17-6 C47-5 C47-2 F8-14
R4D-14 R5D-11 F3D-10 C47-5 T1A-11 T1A-5 A4-17
F9F-6 SNB-7 GV-6 T1A-12 T28-4 F8-33 KC130-10
FJ4B-17 F8U-83 HUS-29 F8-53 A4-55 F4B-22 Cl 31-1
R5D-18 F4D-40 FJ4B-1 F4B-23 F8-42 EF10B-12 C117-2
TV-9 A4-68 R4D-7 A4-59 F4B-16 KC130-12 UH34D-2
SNB-5 FJ4B-21 F9F-31 EF10B-11 EF10B-12 UH34D-30 T33-3
FSU-62 F3D-9 R5D-3 KC130-16 KC130-13 C54-1 UC45J-2
F3D-9 TV-1 T2V-11 UH34D-26 UH34D-31 C131-1
HOK-12 HRS-11 F4D-33 C131-1 C54-2 C117-4
HRS-13 HUS-7 TC45J-4 CH19-2 UC45J-4

U11A-1 TC45J-4 U11-1
T33-2 U11-1 T33-3
C19E-2 T33-3 CH19-1
F6A-9 RF8-1

Continued -
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( ) = Total number of aircraft assigned to MCAS El Toro by unit - all types of aircraft included.

1966 1967 1968 1969 1970 1971 1972

December December December December December No Data December

(97) (112) (101) (101) (129) (113)

TYPE-# TYPE-# TYPE-# TYPE-# TYPE-# TYPE-# TYPE-#

F4-12 F4-27 F4-33 F4-15 F4-30 F4-19
F8-13 A4-13 A4-22 A4-22 A4-36 KC130-10
C131- 1 KC130-23 KC130-9 KC130-12 A6A-2 RF4B-7
C117-2 RF4-11 TA4F-5 RF4-8 KC130-9 EA6A-5
U11-1 EF10B-7 C131-1 EF10B-12 RF4B-9 C117-9
T33-2 C54-1 C117-2 C54-1 C54-2 A10-2
UC45J-2 C117-2 U11- 1 C117-4 C117-6 A1-6
CH19-2 C47-2 US2B- 1 C47-3 TA4F-4 C131-1
KC130-17 T1A-8 US2A-1 TA4F-6 C131-1 T28-2

T-33-2 T33-2 C131 -1 US2B-2 HH1K-1
UH34D-2 Ul1-1 T33-2 T34-1

US2B-1 T28-3
T33-2 UH34D-2
U34D-2 HH1K-2

T34-1

Continued -
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( ) = Total number of aircraft assigned to MCAS El Toro by unit - all types of aircraft included.

1973 1974 1975 1976 1977 1978 1979
i

December December December No Data March March March

(148) (122) (147) (171) (106) (149)

TYPE-# TYPE-# TYPE-// TYPE-# TYPE-// TYPE-# TYPE-//

F4-31 F4-18 F4-45 F4-22 F4-11 U3-1
A4-16 A4-36 A4-25 A4-63 A4-12 A4-37
A6A-7 RF4B-8 A6A-6 A6A-12 A6-27 CH46-9
KC130-13 EA6A-5 KC130-14 KC130-12 KC130-10 RF4B-17
RF4EF8 C117-5 C117-6 RF4-16 RF4B-13 KC130-13
EA6A-4 TA4F-4 TA4F-6 C117-6 TA4F-8 F4-34
C117-9 C131-2 C131-1 TA4F-8 CJ46-8 A6E-20
A10-3 T39-1 T33-2 T-39-2
A1-2 T28-4 T28-3 T28-1
C131-1 HH1K-3 HH1K-2 UH1N-3
T-28-3 OV10A-6 UH 1N-1 CH46-12
HH1K-4 AH16-6 OV10A-5

CH46-8 AH10-7
KC130-11 CH46-8

Continued -
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( ) = Total number of aircraftassigned to MCAS El Toro by unit - all types of aircraft included.

1980 1981 1982 1983 1984 1985 1986
i

March March March March March March March

(112) (184) (145) (143) (144) (162) (145)

TYPE-# TYPE-# TYPE-# TYPE-# TYPE-# TYPE-# TYPE-#

F4-10 F4-11 F4-31 FA18-7 FA18-35 FA18-26 FA18-15
A6E- 16 A4-60 A4-27 A4-47 A4-28 A4-43 A4-45
A4-20 A6E-10 A6E-20 A6E-6 A6E-7 A6E-7 A6E-7
KC130-12 KC130-10 KC130-11 KC130-12 KC130-14 KC130-10 KC130-14
RF4B-14 RF4B-17 RF4-10 RF4-13 RF4-16 RF4-12 RF4-15
OA4-5 CA4M-8 CA4M-7 OA4-7 OA-6 OA4-6 OA4M-5
UC12B-1 UC12B-2 CT39-1 CH46-11 CT39-1 F4-5 CT39-1
T39-2 T39-2 UC12B-3 CT39-1 UC12B-1 CH46-13 UC12B-2
UH 1N-3 UH1N-3 UH 1N-3 UC12B-3 UH 1N-3 CT39-1 UH1N-3
CH46-8 TA4J- 1 TA4J-1 UH 1N-3 CH46-13 UC12B-2 F4-6
U3A-1 CH46-7 CH46-9 T34-1 UH1N-3 CH46-11

T34-1 T34-1

LAST ITEM

Notes:

1. Sources: - OPNAVMonthlyStatusof NavalAircraft,NavyDepartment,Officeofthe Chiefof NavalOperations
- OPNAVLocationOf NavalAircraft,NavyDepartment,Officeofthe Chiefof NavalOperations
-AllowancesandLocationOfNavalAircraft,OPNAVNoticeC3110,Departmentofthe Navy,OfficeOfTheChiefof
NavalOperations.

2. Reportingformatsandscheduleschangedseveraltimes duringthe periodincludedin thissurvey. The monthof reportused isstatedunderthe year headings.
Notethere aretwo reportsdated1952- onefrom 31 December1951(A)andthen December1952(B).
3. Figuresfor the numberof aircraftbytypedo notalwaysaddupto matchthe publishedtotalnumberof aircraftassigned().
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From: Commanding General
To: Commandant of the Marine Corps (Code (A03D))

Subj: Command Chronology (Report Symbol MC-5750-6)

Ref: (a) MOO 5750.2

Encl: (1)_MCAS E1 Toro Command Chronology _.

1. In accordance with reference (a), the Cc_._nandChronology ii

for Marine Corps Air Station, E1 Toro (Santa Aha), California !!" ii
coverin$ the period 1 Jul-31 Dec 1965 as contained in enclo- _x: !i
sure (1) is herewit_ submitted. _' :_

_' t_..l .

,,,,_._ L. D._ERTO_ .. .:,.

_x



1. ORGANIZATIONALDATA ·

a. Designation

Command and General Staff

9" CommandEchelon
G-1 Echelon

Admin/Manpower Distribution Division
Clubs and Messes Division

Marine Corps Exchange Division
Postal Division

Special Services Division

G-2 Echelon

Inspection Division
Security Division

! Structural Fire Protection Division

G-3 Echelon

'_ G-4 Echelon

_'_ Comptroller Echelon

Accounting Division
Adminis" _ __ra_v _ Division

Budgqt Division
Disbursing Division

Special Staff

._d0u_ant
Air Base Development Officer
Area Auditor

Aviation Safezy Officer
Chaplain
Food Services Officer
Informational Services Officer
Ground Safezy Officer
Legal Officer

Departmental Staff

Aircraft Maintenance Department
Airfield Operations Department
Communications Department
Data Processing Department
DentalDepartment

Eric! (!)

i



Electronics Maintenance Department
4_._ Industrial Relations Department

Medical Department
Supply Department
Training Department
Weapons Department

Subordinate Commands

Headquarters and Headquarters Squadron, MCAS,
E1 Toro (Santa Ant), California
Station Operations and Engineering Squadron, MCAS,
E1 Toro (Santa Ant), California
Sub-Unit _l, MCALF, Camp Pendleton, California
Station Maintenance Squadron, MCAS, E1 Toro,
(Santa Ant), California
Women Marine Detachment-l, MCAS, E1 Toro, (Santa Ant),
California

Attachments

Naval Air Maintenance Detachment, MCAS, E1 Toro,
(Santa Ant), California
Fleet Airborne Electronic Training Unit, Pacific,
Marine Corps Air Station, E1 Toro (Santa Ant),
California

b. Name/Rank of Commanding General and Staff including
T/0 billet assignment.

Commanding General
Major General Frank C. THARIN, USMC

Chief of Staff
Colonel Loren D. EVERTON, USMC

Assistant Chief of Staff, G-1
Lieutenant Colonel Lester MILLER, USMC 1-31Ju165
Colonel Harold A. EISELE, USMC 1Aug-31Dec65

Assistant Chief of Staff, G-2
Colonel George D. WOLVERTON, USMC

Assistant Chief of Staff, G-3
Colonel Harold A. EISELE 1-31Ju165
Colonel Martin B. ROUSH, USMC 1Aug-31Dec65

Assistant Chief of Staff, G-4
Colonel Elton MUELLER, USMC

Assistant Chief of Staff, G-5
Colonel Russel D. RUPP, USMC lOAug-31Dec65, (Non T/0

billet)
Comptroller
Major Joseph J. _NT, USMC

Area Auditor
Captain Frank FERRANTE, USMC

2 E cl(1)
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Commander James A. SULLIVAN, USN (CHC) .........
Aviation Safety Officer

Lieutenant Colonel William E. CULP, USMC 1Jul-18Dec65
Major James D. PIERCE, USMC 19-31Dec65

Legal Officer
Lieutenant Colonel Donald E. HOLBEN, USMC

Adjutant
Major Harry D. PERSONS, USMC

Information Service Officer

Captain Donald R. HUDSON, USMC 1Jul-6Aug65
1st Lieutenan_ Gale E. LAWSON, USMCR 7Aug-31Dec65

Air Bases Development Officer
Lieutenant Colonel Ernest J. BERGER, USMC

Medical Officer

Captain Edward A. JONES, USN (MC)
Dental Officer

Captain Harry B. MCINNIS, USN (Dc)
Airfield Operations Officer

Lieutenant Colonel Harry R. MOORE, USMC
Communications Officer

Lieutenant Colonel Horace C. REIFEL, USMC
Electronics Maintenance Officer

Major Edward E. GREBENSTIEN, Jr., USMC
Training 0fficer

Major William P. GORSKI, USMC
Industrial Relations Officer

Mr. Billy G. LARGENT
Supply Officer

Captain John D. SMITH, USN (SC)
PublicWorks Officer

Captain Ferdinand W. ARNOLD, USN
Weapons Officer

tst Lieutenant Clive R. MECHAM, USMCR 1Jul-28Nov65
Chief Warrant 0fficer-3 Joseph V. VZSMONT, USMC
1st Lieutenan_ Howard A. FRANZ, USMC 20-31Dec65

Aircraft Maintenance Officer

Chief Warrant 0fficer-4 John E. NEW, USMC
Da_a Processing Officer

Major Rudolf S. SUTTER, USMC 1-21Ju165
Captain Harry R. GENTRY, USMC 22Jul-31Dec65

CO, H&HS
Major Richard L. CRITZ, USMC 1-15Ju165
Lieutenant Colonel Donald L. HERRICK, 16Jul-31Dec65

CO, SOES
Lieutenant Colonel Benjamin G. MARTIN_ USNC

CO, SMS
Major Vance L. Y0_T, USMC

C0_ WMD-1
Captain Nannet_e L. BEAVERS, USMC

0inC, SU _1, SOES
_,_ Major Francis R. MURRAY, USMC
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c. Average monthly strength during period.*

CHARGEABLE

Marine Officer 93
Navy Officer 36
Marine Enlisted 890
Navy Enlisted 97

TI_ 1116

ATTACHED
Marine Officer 38
NavyOfficer 3
Marine Enlisted 551
Navy Enlisted 43

635
MilitarySub Total

CIVILIANS

Appropriated 772
Non-appropriated 412
Civilian Sub-Total _ 1184

TOTAL

*Includes strengths of NAMTRADET and FAETUPAC

I_ 2. SEQUENTIAL LISTING OF SIGNIFICANT EVENTS.

a. Personnel

1) In response to CG, MCAS, E1 Toro ltr 60:BRE:cahof 19Feb 5 recommending establishment of an Air Freight and
Passenger Service Man MOS, this command was notified by CMC
ltr AOIB-mjc of llAug65, of a forthcoming change (No. 20) to
MC0 P1200.7(MOS Manual) establishing skill designators 3112
(Air Freight Operations Man) and 3122 (Air Freight Transporta-
tion Clerk). This acsion is in recognition of the fact that
an experienced air freigh_ and passenger service man is
highly skilled and capable of performing a unique mission, for
which previously no skill designator was authorized.

(2) On 20 Oct word was received from Headquarters
that a Personnel Allocation change (612-65) effective 1Jan66
would provide an additional ten officers and three-hundred
nineteen enlisted personnel to the command as augmentation in
support of our ¥ietnam commitment.

(3) On 8Nov CG ltr 80:80:30:meh 1300 was drafted as
a study for request of replacement of military personnel by
Civil Service employees in the Motor Transport field. This
!e_er, submitted To Division Southwest Bureau of Yards and
Docks, was precipitated by a 56 man shortage in the transpor-

_ ration branch of the Public Works Department.
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· (_) A shortage of sufficient cooks necessitated closing
Mess Hall _l on 1Nov.

(5) In an effort to assist Vietnam returnees to get
home for Christmas, Area Separation Branch processed over 700
personnel during the period 20-23 December.

b. Administration

(1) On 2Jul the remaining bodies of the Marines killed
on 25Jun in the MATS crash at E1 Tore were shipped by the
Medical Department to their final destinations.

(2) In preparation for the Inspector General's visit
in January 1966, the G-2/Inspector conducted pre-IG inspec-

tions of all station squadrons and departments during the i

period270ct-24Nov65. i

· (3) Legal activity during the period consisted of the I
following. GCM - 4; SCM (BCD) - 6, (Non-BCD) - 22; SumCourt's-
Martial - 16; and NJP - 214.

c. Training

(1) On 1Sept a new Basic Training program was inaugu-
i; rated by Sta0 1510.4L. Under the new system all training for

MCAS is under the cognizance of the Training Department with
each of the three squadrons providing instructor and super-
visory personnel.

(2) In response to MC0 1510.10 the first special
insurgency/counter-insurgency class was conducted by the
Training Department. Forty personnel from Camp Pendleton; 3D
Marine Aircraft Wing; MCAS, Yuma; MCAF, Santa Ana and MCAS,
E1 Toro attended.

d. Special Projects

(1) Between !5Sep-300ct65, campaign WOW (War on Waste)
was conducted. Two-hundred twenty-si_ (226) suggestions were
received. Fifty-nine (59) suggestions have been adopted (to
date).

(2) CG, MCAS, E1 Toro ltr 60:BRE:gcf 5311 of 15Dec65,
submitted a request for a major reorganization of this command.
Enclosures (1) and (2) to the basic letter contain recommended
Marine and Navy personnel staffing of two (2) subordinate units;
specifically, no provision for the staffing of the present
Station Maintenance Squadron or Women Marine Detachment-One was
included. The two (2) squadron concept provides for the per-
sonnel of Headquarters and Headquarters Squadron to function
under direction of the General Staff and Departmental levels
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and comprises those units concerned w_th administrative per-
_ sonnel services, logistical and base maintenance support

functions. It further provides for the Station Operations
and Engineering Squadron commander to exercise line control
of subordinate units rather than remain under control _Dathe

General Staff. Composition of Station Operations and Engi-
neering Squadron comprises those units concerned with daily
operational requirements of the Air Station. The General
Staff will continue to exercise staff cognizance over all
echelons relative to matters concerning plans and policies.

(3) During the months of October, November and Decem-
ber, the Marine Exchange at MCAS, E1 Toro participated in
Operation Christmas Tree. This was a troop support project
for the 3rd MAF sVationed in the Republic of Vietnam. Working
together with the Exchange at Camp Pendleton and MCRD San
Diego, the Exchange was able to provide mail order services
for the troops in the field to send Christmas presents to
their families at home. This Exchange alone realized mail
order sales of $26,483.55.

(4) On 19Aug65, Hill 733, an avigation obstruction
underlying the je_ A/C departure from RWY-7, was declared
excess to the needs of the Department of Defense. Ref:

SOWESTDOCKS ltr Set. 10168/61.11 of 19Aug65 to GSA, Real
Property Division, San Francisco. Subsequent to this action,
the GSA advertised the material for sale; thus disposal of an
avigation obstruction, which would cost over 2.5 million dol-
lars, may be accomplished at no cost to the government. [i

e. Activations, deactivations and redesignations of units
within the organization

(1) on 30Jun65, a Data Processing Department, directly
responsible to the Chief of Staff, was formally established
by Change 2 to Sta0 P5451.2D (Organization Manwal). The
Department is under the staff cognizance of the Comptroller.
Data Processing functions were formerly performed at the
Division level under the direct control of the Comptroller.

(2) On 1Aug65, by ABO 17_6.25, a Central Services
Agency was formally established to provide centralized ac-
counting, collection, disbursing, procurement and reporting
functions for non-appropriated clubs and messes facilities
for MCAS, E1 Toro and MCAF Santa Ana. The Commandant of the
Marine Corps approved the basic request contained in COMCAB-
WEST lyf 60:JAK:cah over 7010 of !5Mar65 by CMC ltr DSQ-ded
of llMay65. During the period 1Aug through 310ct65, bookkeeping
services only were offered. Commencing 1Nov, the full concept
of the Central Services Agency operation_ less closed messes,
was undertaken. By higher directive, centralization of exchange
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facilities is prohibited; however, the long range plan is to

%_,_ include the recreation funds of these installations within
the scope of the Central Services Agency concept.

(3) By CMC ltr A01E-jms of 15Dec65, in response to
CG, MCAS ltr 60:BRE:wsg Ser: 0015-65 of 290ct65, the redesig-
nation of this installation's Area Separation Center as a
Separation and Draft Center and an increased personnel staffing
for this facility was approved. The unit, in conjunction with
Airfield Operations, provides complete processing services for
transient personnel returning to CONUS from }_STPAC and those
assigned to WESTPAC from CONUS-based commands. Transient per-
sonnel processed through this facility is in excess of two-
thousand (2,000) men per month.

f. Community Relations

(1) In response to SECNA¥ msg 282332Z May 1965 and in
support of the President's Youth Opportunity Program, this
command employed twelve (12) underprivileged youths during
the period 12Jun65 to 30Sep65. The program was well received -_
by the civilian community and considered a success by this
command.

(2) On 16Ju165, Mr. Ross CORTESE, President of Rossmoor _'
Leisure World, and his counsel, Thomas R. SHERIDAN, visited
the office of Mr. Edwin L. WEISL, Jr., Assistant Attorney

_:._._ General, Land Division of the Department of Justice. Purpose _
i of the visit was to place the Department of Justice on notice
i that they were contemplating some sort of action in connection

i with difficulties encountered regarding the air station (MCAS
: E1 Toro), and to obtain an advisory opinion as to what the

attitude of the Justice Department would be if they took action,
e.g., claim the restrictions on the Leisure World property
constituted some sort of "inverse condemnation". Ref: MEMO

from Mr. Albert H. STEIN, Deputy General Counsel, Department
of the Navy, 0GC/AHS:mcb of 7Sep65, to the ASN(I&L), copy to
CMC. Assistant Attorney General (E.L. WEISL, Jr.) ltr of
16Ju165 to General Counsel (M.H. STEGER) Department of the
Navy.

(3) On 28Ju165, the Orange County Planning Commission,
at a public hearing, approved the Moral Investment Company's
plan for development of the area formerly known as Tract 4848.

(4) On 2Aug65, ASN(I&L) MEM0 of 2Aug65, to AssistantSecretary of Defense (Legal Affair_) Subj: HOLF Mile Square;
request by Orange County to Lease portion of, for park and
recreational purposes, affirmed the need for a fair rental
value of the property to be leased.
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(5) On 1Sep65, the Orange County Board of Supervisors,

during a public hearing, unanimously declared its intention
to approve the Moral Investment Co. plan, contingent upon
Moral's dismissing its $2,000,000 lawsuit against the county.
The plan included the restriction of residential construction
within 1500 ft. of the centerline of RWY-34R. Ref: COMCAB-
WEST ltr 10:FCT:hJb of 3Sep65 to CMC.

(6) The Orange County Building and Construction Trades
Council placed pickets at Gates 2 and 9 on 14Sep. The pickets
carried placards stating that Schurr and Finlay, Inc. do not
have a working agreement with the local Building and Constru-
tion Trades Council. Ail construction work on the Station was

temporarily interrupted-approximately $2,604,000 worth of
military construction was effected. The Officer in Charge of
Construction immediately posted signs at each Gate and directed
the firm of Schurr and Finlay, Inc. to restrict the entrance
of their employees to the Station through Gate 9. Ail other
contractors were advised to use Gate 2. This action permitted
most of the contractors to continue their work during the
afternoon' The picketing continued for ten days, but did not
affect the progress of construction after the first day.

(7) On 9Nov65, the Director, Southwest Division,

Bureau of Yards and Docks, was authorized to negotiate a _
lease with Orange County for approximately 485 acres of HOLF i_!

i_-_ Mile Square, for park and recreational purposes Leasing of-

the property would be subject to agreement by the county to ii
pay fair rental and to accept a twenty-five year lease term.
Ref: CHBUDOCKS ltr 61.311/KLS:db of 9Nov65 to DZRSOWESTDOCKS.

i

(8) On 24Nov65, the Orange County Board of Supervisors Z

approved the 6th Revised General Plan of Rossmoor Leisure
World. Representatives of this command attended public hear-
ing's on this plan and it was determined that proposed changes
were in accord with the integrity of the "green belt".

(9) On 2Dec65, Supervisor BAFaER, of the Orange County
Board of Supervisors, was advised of SECNAV'S approval for
leasing 485 acres of HOLF Mile Square to the county for park
and recreational purposes, and the requirement for fair rental
and a 25-year lease term. Mr. BAKER was requested to advise
if the terms were satisfactory. Ref: SOWESTDOCKS ltr Set.
16046/61 of 2Dec65.

(10) On 7Dec65, the Orange County Board of Supervisors
adopted the 6th Revised General Plan of Rossmoor Leisure World
as an ordinance (the plan was recorded and became effective
on 6Jan66)
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(ll) O_ 2ODec65, representatives of the Zrvlne Inoer-
national Raceway met with MCAS E1 Toro staff officers to dis-

_ cuss the feasibility of constructing a one-quarter mile race-
way (dragstrip), southwest of the air station on property to
be leased from the Irvine Co. ....

(12) During the period covered by this report Major
General THARIN participated in twenty-six separate community
luncheons/receptions; made four speaking engagements at civic
clubs in Orange County; and participated as a board member on
seven different local committees and projects on a recurring
basis.

(13) As a community service, back-up computer services
are provided to the Orange County School District on a time-
available basis. This service was afforded twice during the
period of this report.

g. Ceremonies and Visits

(1) On 1Jul the Marine Corps Air Station and the 3d
Marine Aircraft Wing Joined forces in conducting a parade
honoring Brig. General W.H._GDENKE, USMCR, on his retirement
from the Marine Corps Reserve.

· (2) During July and August the FSA0-7 Team inspected

[_._ the Station Supply Department.

i (3) The Marine Corps Drum and Bugle Corps and Silent
Drill Team performed at a sunset parade on 190ct. The cere-
monies were witnessed by approximately 3500 personnel.

(4) On 250ct. the Commandant of the Marine Corps
visited E1 Toro and was briefed by the Commanding General and
his staff. A reception was held in the Officer's Club_in the
evening.

(5) During the period _-270ct the West Coast Food
Service Team visited Station Food Services facilities.

(6) On 10Nov, the Station and Wing combined in a parade
to honor Admiral MELEND!Z, Chief of Naval Operations, Spanish
Navy. The parade was followed by an outdoor version of the
standard Marine Corps Birthday pagent, including a cake cutting.

h. Modifications to Plant and Facilities

l) Commencing on 1Jul65, official allotment accountingrecords NavCompt Form 2030) at E1 Toro became the product of
a fully mechanized system in lieu of a previous manual posting
operation using a NCR-33 bookkeeping machine.
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(2) C°mmencing iju165, and in accordance with SecNav
7323.7 of 13Apr65, the Financial Inventory Control Reporting
Section was transferred from the Supply Department to the
Comptroller. In assuming this additional function, the fol-
lowing responsibilities were also assumed by the Comptroller:

(a) Maintenance of financial inventory records.

(b) Initiating coordination action to resolve
discrepancies on documents or listings received from other
units, and performing follow-up action.

(c) Providing financial inventory data to the
Supply Department and other components as necessary for ef-
fective inventory and financial management.

(d) Preparing and submitting financial inventory
reports monthly.

(e) Serving as a focal point for all inquiries
relating to financial inventory, records and reports.

(f) Providing and monitoring financial inventory
systems furnished to the Data Processing Department.

(3) Contract NBy-63169, alterations to Mess Bldg 262,
_._ was completed on 2Jul. The contract was awarded on 2_Feb65

to Simar, in the amount of $58,670.

(4) Contract NBy-63242, alterations to Bldg 54 (Station
Brig) was completed on 8Jul. The contract was awarded on 8Mar65
to John WARD Company, in the amount of $20,_59.

(5) Contract NBy-60241 for Rehabilitation of BOQ's and
Barracks Btdg 327 (Women Marine Barracks) was awarded to
Allied Mechanical contractors on 9Jul in the amount of $129,726.
Progress on the work has been good, and it is expected that
the project will be completed by 14Feb66.

(6) Contract NBy-57701, Runway End Zone Improvements,
was awarded to Coxco, Inc. on 29Jul in the amount of $175,850.
This project was scheduled to be completed by 20Jan66_ however,
heavy rains during the months of November and December have
delayed the contractor. It is expected that the time will be
extended to about 15Feb. During the course of construction
it was determined that a right-of-way easemen_ on property
held by the University of California's BOard of Regents was
in error, and it was necessary to modify the agreement. This
work was accomplished without delaying the project.
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_ (7) On RgJu165 a contract was awarded for improvement
of runway end zones; $178,458. Project includes work on sta-
tion als well as on adjacent county and private property, which
was made possible by written agreements with the Irvine Company,
Baker Properties and the University of California. Ref:
NBY-57701 and MCON EP-44.

(8) (;ontract NBY-53532, Aircraft Maintenance Hangars
i and 2, was completed on 18Aug. This project was awarded on
19Feb64 to Allison Honer Company in the amount of $1,046,245.

(9) Contract NBy-61444, additions to Bldg 56 and Bldg
l, was awarded to Mr. A.J. NYR00S on 24Aug in the amount of
$20,249. The addition to Bldg 56 was required to house new
aircraft trainer panels, and the addition to Bldg I was
required to install equipment for the new CENTREX telephone
facilities. Work was completed on 6Dec65.

(10) Contract NBy-61440, Handball Court Construction,
was awarded to Mr. Don CRAIG on 24Aug in the amount of $19,912.
This project was financed from Special Services Funds and will
provide two reinforced concrete handball courts. The work
was scheduled for completion 27Dec65; however due to heavy
rains during November and December, work was delayed. It is
expected that a time extension will be issued to extend the

_, contracttime to approximat'ely15Feb66. ii
U

(11) On 24Aug65, a contract was awarded for construc-
tion of 2,270 SF wood frame and siding addition to Bldg #56,
for housing A-4E cockpit orientation and A/C Maintenance
Training devices; '$20249.00. Construction was completed on
6Dec65. Ref: hTBY-57679.

i

(12) Modification to Telephone Exchange in Bldg _1 to
accomodate CENTREX Telephone System commenced by contractor
(Contract _NB76144) on 7Sep.

(13) Contract NBy-70026, Installation of Raised Floor,
Dropped Ceiling, and Sprinkler System in Bldg 321, was awarded
to Johnson-Scurlock on 22Sep for the contract amount of $9,612.
This work was required to provide space for the SNMMMS Auto-
matic Data Processing Facility. The contract was to have been
completed by 8Nov; however, the contractor completed the work
on 4Nov.

(14) On 22Sep65, a contract was awarded for construction
of a new' floor and ceiling, and installation of a sprinkler
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system in Bldg _321, DPI; _9,61ffi.70. Construction was com-
pleted on 3Nov65. Ref: NBY-57679.

(15) Telephone Exchange modification (Bldg _l) was
completed on 5 October.

(16) On 80ct65, MCAS E1 Toro's FY 67-71MCON Program
was submitted to BUWEPS. Program included 42 line items
totaling over 30 million dollars. Ref: CG MCAS E1 Toro ltr
38:EJB:reh ll000/12 of 80ct65.

(17) Western Electric Company commenced installation
of CENTREX equipment on ll October.

(18) Contract NBy-70027 was awarded to the United Cor-
poration on 14 October for $6,190. The contract provided for
cleaning, repairing and painting the Radome for the Medium
Range Radar at Pleasants Peak. Work was completed on 10Nov65.

(19) On 20 October it appeared that, due to the large
number of vacancies in the Lowana Housing Project, 25 of the
sub-standard units could be inactivated. A request was for-
warded to BuDocks, via Southwest Docks, COMELEVEN, and CMC.
On 4 December, the Commandant of the Marine Corps recommended
the inactivation. However, no further action has been taken
by BuDocks. It is proposed to reactivate these units on 1Ju!66,
provided they are required.

(20) On 2 November Commissary Officer funded and
Public Works personnel constructed a 3,200 sq. ft. addition
to the Commissary, Bldg _30. Work was completed this date.

(21) On 3 November Contract NBy-70031, Relining 4 Jet
Fuel Tanks, was awarded to the J. F. JUST Company in the
amaunt o£ $7,975.00. This .work was required to ,._-
provide a high speed fuel z'acility adjacent 5o the parking
area in order that MAC transport aircraft could be refueled
expeditiously and within the time allotted for refueling.
This work was to have been completed by l0 November, however,
the contractor was unable toobtain the coating material from
the Thikol Corporation until early December. Considerable
difficulty was encountered in the sandblasting cleaning of
the tanks due to the extremely wet weather. Three tanks are
presently completed, and it is expected that the fourth will
be completed on 5Jan66. The use of these tanks has eliminated
the need for 5 refueler tankers, which will be excessed.

(22) On 6 November 1965 a new Exchange complex was
opened at the Marine Corps Air Facility, Santa Ana, California.
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T_is project, started from the ground up, includes ail_newl ....
buildings and parking areas and is operated as a branch of
the Main Exchange at MCAS E1 Toro, California. The enlarged
activity supplies assigned personnel and their dependents
with approximately the same services that is available at
MCAS E1 Toro.

(23) On 16 November 1965, alterations were completed
in Bldg. _324, for housing the RF-4B A/C maintenance train-
ing devices; Si000,161.00. Ref: NBy-60172 and MCON EP-140.

(24) On 17 November 1965, a contract was awarded for
construction of Guided Missile Magazine; $29,000.00. Ref:
NBy-69784 and MCON EP-123.

(25) On 18 November 1965 construction was completed
on two "E" · "F" Module A/C Maintenance Hangars in Area II;
$1,046,245.00. Re_': NBy-53532 and MCON EP-25.

(26) On 24 November 1965, a contract was awarded for
improvements to the water distribution system throughout
Area II, Wherry and Namar Housing; $236,274.00. Ref: NBy-
67350 and MCON EP-24.

(27) Modification of MCAS, E1 Toro Communication Cen-
_'_ ter in Building _59 to accomodate AUTODIN equipment commenced

on 27 December. (Special Project Request E1-65)

(28) On 28 December 1965 a contract was awarded for
construction of a playground between Wherry and Namar
housing; $16,284,00. Ref: NBy-70039.

(29) On 31 December 1965 construction of two A/C
Power Check and Sound Suppression Facilities 100% completed;
$212,505.00. Final acceptance pending performance test in
accordance with specification. These are the first of this
type facility to be installed at any Marine or Naval Air
Station. Ref: h_Y-57679 and MCON EP-99.

(30) During December the Air Freight and Passenger
Service Section moved from two condemned Quonset Huts in
the Operations area to buildings _288 and _289. This move
was mandatory due to lack of cargo storage space, complete
lack of passenger waiting space, and the large increase in
the tempo of operations as a result of our Vietnam commit-
ments. This move resulted in the following benefits:

(a) Shorter distance between Air Freight and Supply.
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........ (b) Air Freight and Passenger Section in close
proximity of Main Gate, Marine Exchange and Transient barracks.

(c) More adequate passenger waiting space.

(d) Adequate storage space for cargo during
inclement weather.

(e) VIP waiting room.

(31) The Visiting Aircraft Line moved into building
_289. This has shortened the supply line of fuel vehicles,
sp_r.e parts, and greatly increased the amount of support
equipment available from SO&ES.

(32) Flight Clearance was moved to building _288, thus
enabling visiting pilots to file from the area where parked.

(33) During the period covered by this report the sta-
tion Explosive Ordnance Disposal Team was called out as follows:

Jul Aug Sep Oct Nov Dec
ON STATION 5 10 5 4 6 4

OFFSTATION '17 11 8 139 2 1

STANDBY FOR OVERFLIGHTS 10 _ 4 3 8 12
'"'_"" Of interest were 139 calls received during a 4 day period in i!

October concerning Vietnamese baby dolls, reported as possibly !i
booby-trapped. Approximately 500 dolls were checked with
negative results.

i. New Programs and Change and/or Status of Existing Programs

(1) With the increase in tempo of operations in the
Far East, MCAS E1 Toro has become a port of debarkation of
MAC aircraft carrying Marine passengers. Monthly between 25
and 30 C-135 aircraft arrive at MCAS E1 Toro from McGuire AFB,
unload space available personnel, service the aircraft, and
depart with approximately 76 Marines for Kadena AFB and
Danang. They return to Kadena for pick-up of Marines return-
ing CONUS. The C-135_s either fly direct to MCAS E1 Toro from
Kadena or via Yokota AFB in Japan. The aircraft is then turned
around for another WESTPAC flight or returns to McGuire AFB.

(2) Tentative plans have been made for the moderniza-
tion of the Radar Air Traffic Control Center by moving the site
of the IFR room and up-dating the equipment to include the in-
stallation of the AN/FPN-47 radar. The proposed delivery
date is June 1966 and will be installed on the second deck
of the Operations building. The FPN-47 will replace the

lb Encl(1)



!

FPN-37 (Medium Range_Search. ·...............
of the FPN-28 radarj '"""_ ................

(3) MAC requirements have tripled the number of
trans-oceanic briefings given by Aerology. The flight
distances which weather briefings cover have more than
doubled. The work load imposed was instrumental in obtaining
the 0N-LINE DISPLAY System and the COLLECT and TRANSMIT
System controlled and supported by the Fleet Numerical
Weather Facility in Monterey, California.. These two systems
save many man hours of work daily in preparing horizontal
sections.

(4) The 1401 Basic Computer System has been converted
to a 1401 Disk System. This system provides random access,
12,000 positions of storage (vice 4,000 positions provided by
basic system), and reduces card storage, file space, processing
and operator time.

(5) Installation of 1050 Data Communication System
to support SNMMMS. This system, providing electrical trans-
mission of requisitions and related data, consists of two
separate networks at this Station. · One network consists of
a master terminal, in the Supply Department, controlling ter-
minals at MWSG-37, MAG-15, MAG-33, and SOES/VMT-2, and has
recently been expanded to include terminals at MCAF, Santa
Aha, and Camp Pendleton. The other network consists of a
master terminal in the vicinity of the Stock Control Branch,
Supply Department, and controls three one-way terminals
located in Supply warehouses.

(6) Implementation of the Standard Navy Maintenance
and Material Management System, as directed by CN0, "to
improve aircraft readiness by reducing administrative down-
time, and to collect and evaluate data to determine reliabi-
lity, maintainability, and personnel and material resource
requirements of its weapon system." Implementation of this
system necessitated a 3-shift operation in this Department as
well as an increased requirement for personnel and equipment.

(7) CMC ltr A01E-nt of 28 October 1965 directed this
command to place civilian incumbents in six (6) officer and
eighty-four (84) enlisted military billets authorized for
this command during the remainder of fiscal year 1966. This
action is in keeping with the Department of Defense Civilian
Substitution program.

(8) On 1 July 1965, the Data Processing Department
included the audiometric testing program in its program systems.
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(9_ Supply':Departmenb._ packing and .shippi.ngi'_operations
were accelerated to support the deployment of Fleet Marine
Aircraft Units to the Southeast Asia area and to handle the
increased movement of supplies and stores material to overseas
points. From I July to 31 December tonnage of overseas ship-
ments increased 20% over the previous six months. During the
same time tonnage of receipts into the department increased
13%; applications for movement of household goods increased
21%; and passenger transportation requests increased 38%.
However, as a further result of squadron deployments, there
was a 23% decrease in the number of locally-based aircraft
supported; a 28% decrease in individual issues from stock;
and 31% decrease in the quantity of jet fuel issued.

(10) The Traffic Division has been receiving, con-
solidating, packing and shipping materials donated by civ-
ilian companies and individuals under the Civic Action
Program which commenced on 5 Aug and related Vietnam Aid
programs. During the reporting period 164,000 lbs. of this
material was processed and shipped, of this 3 boxcars con-
sisting of 183 pallets weighing 126,258 lbs. was shipped as
a part of the YES/ACTT Program. As of 31 December approx-
imately 14,000 lbs. additional were on hand awaiting ship-
ment.

'_ (11) Supply support programs that were implemented
during the period include:

(a,) M1-LSTRAP"Procedures

(b) FMS0's variable stock level (VSL) system i

(c) Standard Navy Maintenance and Material
Management System (3M) and installation of IBM 1050 equip-
ment for transmission of requisitions from fleet activity to
Supply Department office to warehouse.

(d) Establishment of modified second shift
operations to handle 3M program.

(e) Transaction reporting of all Aviation Supply
Office controlled material.

(f) Establishment of a blanket purchase agree-
ment for Vertol spare parts as a step toward reducing the
AOCP rate.

(g) Participation in outfitting of NSD, Subic
Bay under projects MF4 and ZA6.
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(12) Although a special effort was made_to_hold:Jthe_:_
AOCP rate to a low figure, .the-average was-_Ighe_for_this___ -
period than for the previous six months. The third MAW and
station average AOCP rate for I January to 30 June was 5_6%
while the average for I July to 31 December was 8.1%. The
increase is attributed to several factors: the drain on our
stocks to meet requirements for aircraft parts in Southeast

_? Asis_ acceleration of flight time by locally based squadrons,
and an increase in the number of new aircraft, such as the
CH46A, before adquate stocks of spares were positioned for
their support.

(13) Overall gross availability of stock increased
to approximately 74% as compared with 69% during the previous
six months. Net availability for both periods was approx-
imately 89%.

(14) A project began early in the year to consoli-
date supply bin stock into metal rotary bins was about 97%
complete by 31 December. The consolidation conserves storage
space, reduces walking distances for warehouse personnel,
shortens fork-lift hauls, makes faster issues possible and
generally streamlines the storage operations. The overall
effect has been to create time for storage maintenance func-
tions that had been neglected because of limited personnel
available and to provide warehouse storage for items that
otherwise would have to be stored outside.

(15) The Marine Corps Property Branch has found it
advantageous to utilize the Self-Service Center at Camp Pendle-
ton. At present approximately 75 line items are being ob-
tained from the Center. Normally, pick-up of items is made
weekly. Emergency pick-ups, however, can be made daily.
Advantages to use of the Center include: a significant re-
duction in procurement lead time, a reduction in number of
items that must be stocked, and a reduction in stock levels
that must be maintained.

(16) The movement of troops in and out of E1 Toro
increased the station's clothing support function by about
40% over the preceding six months. The increase occurred
both in issues of mount-out stocks and individual issues.
To improve the efficiency of the clothing store and to handle
the increased business, several improvements were made to the
physical layout of the store. 01d, bulky wooden shelving
was replaced with smaller, lighter, and more modern metal
shelling, making the storeroom more spacious and making
storage and issue operations easier. Turnstiles were added
at the entrance and exit of the store, making it possible to
maintain an accurate count of customers and to maintain better
control of the traffic in and out of the store.

l? Encl(1)



'_.....'_'_....i('_)"[I!n_he::_[Tis_.su_'_m_ss_Y._areay_ the. administ_at iye ._ · ,&_
office for subsistence 'WaS mo'ved_"f_om 'a Separate"l$6'affiO'_"' t8 ..........................
spaces adjacent tothe warehouse and the receiving dock. This
move significantly increased the internal administrative
efficiency of the operation and made supervision and control
more effective.

(18) To improve messing facilities, one of the station's
older mess halls was rehabilitated, re-equipped, redecorated
and placed in operation. Squadron deployments and mess
personnel transfers, however, forced its closing after only
a short period of operation, During the reporting period
mess personnel was 35% below the previous.six months even
though the number of rations served was down only 12%.
Consequently reconsolidation of messing facilities was necessary.

(19) The E1 Toro Commissary Store continues to main-
tain a high level of sales and normally has about 30,000
patrons a month. Approximately 3,000 stock items are carried
and sales averaged .$587,000 a month, reaching a high of
$667,000 in December. Recent improvements in Commissary
Store facilities have increased the efficiency of the operation
and made it possible to serve more customers in less time. The
sales area was increased by about 3800 square feet. Two ad-
ditional check stands were added, frozen-food display Facilities
enlarged, and storage space modified.

_ (20) Deployments have also effected the laundry oper-
ation. The average amount of non-reimbursable laundry was
down 33% from the average of the preceding six months and
reimbursable laundry was down 14%.

(21) On 1 July the financial inventory control function
was transferred from the Supply Department to the Comptroller
Department in accordance with SecNav Inst. 7323.7. At the
same time the financial records of excess and surplus material
was removed from the standard financial inventory control and
stores account records and in compliance with BUSANDA Inst.
4570.16, placed under a separate Property Disposal Account
with ledgers maintained by the Supply Department's Disposal
Division.

Approximately 65% of Supply operations are under
engineered performance standards. Average effectiveness
during the period of all work standards was 104%.

(22) On 14 July Air FMFPAC was disestablished.
Responsibility for logistical support of Transpac Squadrons
was assumed by Marine Corps Air Station, E1 Toro· Reference
Administrative Officer FMFPAC Message l_2032ZfJuly.

18 W,ncl(1)
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L established to be conducted at designated periods until:Decem- .........._"_m

_' bet. Reference Admin C1-NCPACFLT Class Message 032117Z September. I_
lB

(24) On 1 September SAAM airlift of rotating Marine !:_
personnel by MAC to commence and continue for an indefinite
period. Reference CMC Classified Message P132204Z August.

(25) On 180ct65 notification was received that the
0SD had deleted this station's FY66 Family Housing Program.
This deletion resulted in the loss of the following con-
struction:

(a) I Flag Officer's Quarters - 4 bedroom

(b) 2 Senior Officer Quarters - 4 bedroom

(c) 7 Field Grade Officer Quarters - 3'bedroom

(d) 18 Company Grade Officer Quarters - 4 bedroom

(e) 202 MEMQ - 3 bedroom

Reference Bureau of Yards & Docks Itt to Director Southwest

Docks, 43.712:DEW:nec of 180ct65.

j. Command Relations

(1) The recent flow of personnel and supplies through
E1 Toro to WESTPAC has placed added emphasis on command rela-
tions as follows:

(a) The C-135 aircraft traffic flow requires
close liaison with the MAC Liaison Team assigned to MCAS E1
Toro, M_C Command Posts at both Travis AFB and McGuire AFB.

(b) In conjunction with the normal'lift of Marines
westward, coordination must be made with the Personnel Divi-
sion of Headquarters Marine Corps, Camp Pendleton, Marine
Barracks Treasure Island, Camp Butler, 0kinawa.

(c) Freight matters require coordination with
FM_FPAC_ Supply Center Barstow, Camp Pendleton, and many
defense contractors in the local area.

(2) On 8 October, Air Bases Order 5400.1 (Command
Relationships and Area Coordinations) was published. This
order was precipitated by possible civil disturbances from
rioting in the Los Angeles area. The order reiterates the
Marine Corps responsibilities in domestic emergencies and
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In reply re(er to [nit i-I-

smd No.op-56o-_/n_x NAv_ DEeARr_IE_r ._

Serial: 690P560 OFFICE OF THE CHIEF OF NAVAL OPERATIONS {_
WAsatNcro_ 25, D. C.

7 April 1947

_rom: The Chief of Naval Operations.
To: The Distribution List.

Subject: The Monthly Status of Naval Aircraft.

Reference: (a) Secl/avletter dated 20 April, 1945
Subject: 1TavyList of Aircraft.
Navy Service List of Airplanes.

(b) Aviation Circular Letter 175-46
dated. 10 December 1946.

_nclosure: _A) Copy of subject report.
(B) Copy of reference (a).

1. Presented herewith is a copy of the
Monthly Status of Naval Aircraft as of 31 January 1947,

preparedin accordancewith reference(a).

2. Information contained in this publication
_as compiled from reports dated 31 January 2947 and sub-
mitred by the lowest echelon mmits of the 21eet, Training
Command and other activities concerned with Naval Aircraft
in accordence with reference (b).

I. TAYLOR, JR./
By direction.
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NAVY DEPAP_

Waahingtion,D.C.

'2oApril19 5

From: The Secretary of the Navy.
To: _he Ohief of Naval Operations.

i

Subject: Navy List of Aircraft.
Navy Service List of Airplanes.

1. The following polocies and procedures are established
with respect to subject lists.

2. The term "Aircraft" as used herein means heavier-than-

air fixed wing aircraft, rotary wing aircraft, lighter-than-slY airships,
gliders and drones. The term "Airplanes" as used herein means heavier-
than-air fixed wing aircraft but shall not include gliders and drones.

NAVY LIST OF AIRCRAFT

3- There shall be maintained by the Chief of Naval
Operations (DCN0)(Air) a durrent list to be known as the NAVY LIST OF

' AIRCRAF2 on which shall be recorded all aircraft which have been :

accepted bY the Navy (for Navy, Marine Corps or Coast Guard use) and

:_i, which have not been stricken therefrom by the Secretary of the Navy.

k _!Zli NAVYSERVICELISTOFAIRPLANES

i!._!i _. All airplanes exclusiveof the categorieslistedbelow ,h_ll be recorded under a sub-title in the Navy List of Aircraft
ii_i and as so titled shall comprise and be known as the NAVY SERVIC_ LIST!11
::_! OFAIRPLANES.
:,?l

,._i_i! a. Airplanesacceptedbut not delivered.

"i:i b. Airplanesof a model (or modeldashdesignation)
i_i declaredobsoleteby the Secretaryof theNavy,

c. Airplanes which, having been recommended to
CNO for Striking, have been expended or
disposed of in the m_uer specified in
paragraph 8 below.

5- The total number of airplanes on the Navy Service
list of Airplanes shall be identified as the NAVY SERVICE LIST
AIRPLAN_ TOTAL in all NAVY cozrespondence, reports, and publications.

mCLOSU
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SubJ: Navy List of Aircraft.
Navy Service List of Airplanes.

\

6. The NavY Service List of Aix?lane Total ahall be em-
ployed to reflect availability of airplanes on hand for all purposes
including comparison with airplane limitations.

STRIKING OF NAVAL AIRCRAFT

7- Aircraft reporting units will recommend to 0N0
(DCNO)(AIR) Aircraft for striking in accordance with current instructions
and modifications thereto issued by ONO consistent herewith.

$. CNO (DCNO)(AIR)will recommend to the Secretary of
the Navy aircraft for striking from the Navy List of Aircraft when they
have been determined to the satisfaction of CNO (DCNO)(AIE) as having
been:

a. lost or missing, or

b. d_maged beyond economical repair, or

c. salvaged for essential equipment or parts, or

de disposed of outside the United States pursuant
to the policies of the Integrated Aeronautic

_._ Program,or

e. disposed of outside the United States as
directed by CNO with SecNav approval, or

f. transferred from Naval custody.

FLIGHT OF AIRCRAFT
IN OBSOLETE OR STRICKEN STATUS

9. No obsolete aircraft and no aircraft as to which a
recommendation for striking has been submitted to CNO (DCNO)(AIR)

_h_ll be flown, except that flight_ of such aircraft are authorized
for purposes of disposition either by transfer from Naval custody or
by salvage or scrapping operations.

/s ARTEMUS L GATES
Acting Secretary of the

Navy.
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FO RWAI(D

The information set forth in the ._onthly _tat_s el' _val
Aircraft is based entirely on information su0mitted uy tae
lowest echelons,of co_m_nd on the i_nthly Reports of Airc£aI't
in accordance with i,viation Circular Letter l?5-ab. Tl_e act

curacy of this document depends entirely on the accuracy of the
original reports submitted to CNO.

As this publication was prepared fro_ the first reports
submitted in accordance with Aviation Circular Lettei' 175-4o

it is apparent that there is some margin of error. This is :._ost
apparent in the number of operating aircraft reported within
each major co_nand. It will be noted that in each case the
operating aircraft reported exceed the authorized operating
allowance of the co,mmands.

At the present time the usefullness of this document is
restricted due to the a_e oi' t_e information contained herein.

With the speed up in reporting as set fort_ in ACL 175-ao, it
is CNO's desire to greatly speed up preparation and distribu-
tion of this document. It is further desired to increase its
usefullness by the addition of further information concerning
the aircraft program.

This publication is divided into three major headings:

(1) Assigrn_ent of Naval Aircraft: Sets forth the
inventory, as reported, of each controlling
custodian as of the date of the publication.
This information is further listed by inven-
tory within the controlling custodian where
appropriate; that is, between Naval and _._rine
activities within the Fleet Co_,ands and tile

Air _ases, and tt_c various sub traini_:g com-
mands within the Training co,,mand. It will be
noted that in various instances thc totals of
aircraft _ithin these sub co_ands does not

equal the over all inventory of the major com-
mand. This difference is accounted I'or 0y the
aircraft which were in a transit status (eh-
route between activities) on the date of the
publication and the assignment within the major
command was not Known.
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(2) Status of Naval Aircraft: Sets I'orth the
quantity of aircraft within each status by
commands. These various status designations

_ are set forth in Aviation Circular Letter 175-
_6 with the exc?ption of the following:

(a) In Delivery: New _ircraft in deliv-
ery from the namufacture to the desig-
nated Maval receiving activity.

(b) Enroute Between _ctivities: Lircraft
which were transferred during tilemonth
but not reported as received by an
activity during the month. These air-
craft are, in most cases, in a ferry
or transit status on the last day of
the month and accordingly are not re-
ported.

(c) Unreported: These aircraft were not
reported to CN0 by any activity during
the month. Eac_ of tl_ese _ircraft is
made the subject of a special letter
of inquiry to the last Known custodian
and is continued as an unreported air-
craft on the records of C2_0 until lo-
cated and again reported.

(3) Location of Naval Aircraft: Sets forth the
geographic location of all Nav_l Aircraft by
quantity within each activity.

V_ 11651



?

/..i;:
'..RESTRICTED

_.,

OPNAV

LOCATION
OF

NAVAL Al RCRAFT

I February 1949

RESTRICTED 8-,2_



[n repl7 reler to ][eOtiabs

and N_.

0p-.5030_/ec NAVY DEPARTMENT _,,_%..I'I'ATII

v¥/.A,f+-I OFFICE OF THE CHIEF OF NAVAL OPERATIONS

WASHINC*ON '25, D. C.

ll March 19h9

From: Ohief of Naval Operations.
To: Distribution List.

Subject= Location of Naval Aircraft.

1. Presented herewith is the LOCATIO_ OF NAVAL AIRCRAFT

report as of 1 February 19_.

2. This report, to be issued each month, supersedes the
monthly publication "Location of Navy, Marine, and Coast Guard Air-
craft' previously prepared by DONO (Operations) and the monthly
publication "Location of Naval Aircraft" previously prepared by
DCNO (Air). Distribution lists of the supersede& reports have been

combine_ to form the distribution list of this report.

3. Authorized operating allowances shown in this report
_ere taken from the "Aircraft Complements and Allowances of the Navy
and Harine Corps" effective for 1 Febtnxary1959. Aircraft inventory
information in this report was taken from data submitte_ to this
office on NavAer 2_9 by reporting custodians of Navy aircraft.
Lecations of units at 1 March 1949 shown in footnotes to the listings
herein were taken from the records of the Movement Reports Center
of DON0 (Operations).

_. It i_ contemplate_ that each succeeding issue will
be improved in format, content, and currency such that the maximum

, work-use may be realize_ by the diGtribution list. To that en_,
your critical comments are requeste_.

!

I
I

I

- · f mTH. * DIE_RI_H
By direction

I
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LOOATI0_ OY NAVY AIRORAFT 1.

I

l'a_e
Abbreviationm uJe(1 in thom report ................................... 2.

LI3T I. - Listing of unitm, arranged alphabetically by geographic location -..e )-

LIST IX. - Listing of unite and their aircraft inventory and axtthorised al-
lowances, arranged l_y type off _t_it _rltl_in muaJor colmmJui ............. S.

i_ie report includes all aircqraft accepted to but act stricken from the _avy List of Aircraft,
i_cluding all fixed-wing and rotarT-wing aircraft, lighter-thAu-air airships, aJld target dA_aee
(main-carrying), l_t excluding all aerial target plletleee aircrat_t (moa-main-carrying) amd guided
miallleo.

The total Navy aircraft inventory im presented herein ia t_ arrauge_meate: Section I. ia

alphabetic order of geographic location, showing for each location the mreportiag custodians m or evJ:ltt
l_aeed thor1, the total aircrafft in custody of each, a COde deeig_aticn of their respective SCoa-
trolling custodians", and the page atuaber of Section Il where more detailed infereatioa m_Ly be
found; a_ Section Il, by type of reporting cmetodimua within each mu_Jor oo_-_, re.hewing 'or each
u_Ib and model of aircraft, locatioz, authorized operating ailow_ce, and actual Lnventory ia
n_uaher of aircrai't aJad statue thereof.

The terse Ureportiag cuetodian I an_ mcontrolling Cuatodia_ a are defiae_i ia ACL 17_-_ _ated
10 December 1_. · _reperting cumtc_ieua mim a mquadrom, air mtatioao er other activity la the
lowest echelon o_ co_d that ie aesiglxet or receives the physical custody off aircraft euad there-
fore il responsible flor reporting such aircraft to C_O. · "controlling custodies' te lo designated
by C)_0 ab the major co-_-_ that directs tho e_ploywent of aircraft in custody of reporting cum-
todiane aJad/or il reeponeible for the logietic support of mxch aircr_ft, ae est forth ia the cu4rreat
ieeue of eAircraft 0omplemmeit. and Allowances of the U. 8. Navy auld Marine Corps m.

_ Co_e deeigxtatione of major co_e appearing in 5action I are ex-nlained oe 3 of thiep_e
report.

"-_tatul _ codes and #Authcriled Use e designation, appearing ia Section II Lre explained on
page _ of this report.

_n cases where the location of reporting custodieme chaJxged al'tar the date of thim report,
those unite are marked and footnoted to eho_ their respective loc&tithe at the date of the treJaa-
mittal letter included herein, which ie the date this report vent to press.

Authorized operating allowances aborn in this report are thoee tn effect at the date cf this
report, Any changes thereto mince that date are not reflected berets. This publication il act
at this time to be used ah the official C_O authorization for operating aircraft allowaJacel which
e_re let forth in the (_0 lmmblication _Aircraft Complements and AllovaJ_cee of the levy mad )4er'.-.s
¢crpl (including the Air Reserve) a smd al modified lry ON0 letters between publications.

Requemtm for fq_ther infoxnzationand co_ente on prementatioa _ad content of this report
should l_ead,reseed to the prep_ring unit

AIRCRAJT STATISTICS SI_TIO_
OIYICI 0Y TItI _I)_ 01 _AYAL OPI2ATI01S

WASEI)OTON 25, D. C.
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M F..,._I'IU_TEO

2, .T,,OOJ_IDI CF ];AYl' ]._RO]_bl_

(]lzclu_-ing_Sta_u" and. s.kzthorized Usa" Oo_.ss)

A_D- Aboart (name of ship _el?ovm)

JA_ Acceptance anc_Transfer _ . l[aval Jmxiliary Air Station' NAA_ - ]raval Air A_tvance_[Training Oemman_
-, i_l='ini et rative

AISC LA_ - A4ronGutical Laboratorf %AAWTS- Iav_1%ir.All-veather [ralaimg [chocl
Al_ - Air lYirly_al-n_n_ KAVa - Naval Air _amel (Continental)

·_ Air Yleet Marine Force IAI_ - !aval Air koic Troining Comanad

AOG - Aircraft Gro_deit in Transit lADS - Naval Air DevalepmeGt St&ties
A_¥ - A_tt-tm_bmarine Varffare _ - Naval Air l_'periaental #tatton

1[_ - l[nv&lAir 'acllityA_T -'Naval Aitache
A_ - i_lvanced Training Unit ' liAXFS - ]E&val Air _nmtr_e_t Jlight 6choclXJdKT - Naval Air Mobile Trainers
AY, AIrp- Seaplane feeler, J_RTC - lavas Air Missile Test Oeater

]IAGI - lkLre_ cf Aercua_AticmGeneral Repreeantative _ - lavas _vtatiom _.rdaJace Test Station
- )ureau of Aeronautics Maintenance Representative _AI_ - Naval Air _eerve Training

I_R . l_renu offAaronantics Represantative IgAR_ - J&v_l Air _eearve Training _alt
_AEIL - l_reau of Aer_autica Eeei_ent Representative ]InS - ]_aval Air Station
_FU - _aeic _raining Unit _lt . ][aYal Airstrip _Mng and ]tz-pertS,ental
_AJ_ - Rure_A Of Aeronautics Material au_ Services _ JATO - Naval Air Training Coau_an_

JATTO - _aval Air Technical Training

CnA - Civil Aeronautics _t_ority I[ATT_ - _aval Air Technical Training Unit

_QTU - Carrier QuAlification Training Unit iOTaS . _&val Or_na_ae _emt _tation
_T - Attach Carrier _ . lravy Proving Grou_
CT_ - _attle Carrier
6'_ - Y4cort Carrier OAlt . Overhaul and Repair, _hLAer UA_
_G - _.arrierAir Group O_IFI_YO_- Op4re.ttnual Develnpmemt Yorce

_l_ - Light Carrier FAC - Air Yorce, Pacific Ylset
FAEA _ - Parachute !_perinentai Unit

DI_ - Detachment FL - 2ool

F_ - Fleet Airborne _lectronicm Training Unit

_LS]_OE - Fleet Air _rvica _qm'_-ron _ - Research and Development and Design and I_gin_erl_
YAW - fleet Air Wing 1OTC - Reearve Officers Training _rpe

_' J_VTU fleet All-weather Training Unit
TLG¥ - 'lsat Logistic _Upl_rt _tngs SI)C- 9pecial Devices Oenter

- Fleet Marine Force
TAC_ - Tac%lcLl _utral Squ_ir_u

_I_ROI_ - Merino lteadqu_rt_re Squadron
RI_ - _(a_i_e l_eliGcpter Qperatloual Development U3_C - United States Marine Corps
ItTA - l_arier-tha_-air U_ -U_ite_ States Navy
l_I - l_licoptar Utility _[_uiron Umr_ - Unite_ States ][&v_l Reserve

XATU - Instructors &iv_uace_t Training Unit _A - Attack S_ag_n
I_ - Instructors _amic Training Unit TC - Composite Squadron
I_ DIlL - Aircraft Accepte_ 1mt U_dellverod _F . Fighter g_Iua&ron

- Marine Fighter 5qu_Lr_n

LAFT - Air Force, Atlantic Fleet _ - Marine All-weather Fighter _tadron
LTA . Lighter-than-air _ - I(_.riueOt_er.r_ttcn _luJ_trca

TMP - ¥_rine Photographic _qua_ron

MA8 - M_te_tel eAt_Services _c_p. _uAer _ - Marine Transport Squadron
MACG - Marine Air Control Oroup _(T . Marine Instrument Training 3qu_dron
MAG - Marine Air Group TO - Observation _t3.a,_on
MA25 - Military Air Transport 3ervice TI=- Patrol S_uadrcn
MA_- Marine Air ¥ing TR . Transport Sc/uSdron

MOAS -'Marine Corps Air _tation VU - Utility _qua_tron
MISS - l_aVal Mission TX - Operational Development S_u_iroG

ZP - _,ighter-than-alr Patrol _/tta_ron
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RE_R_TEO

4
SEOTION !

_isting of Unitl

Arranged alphabet icall_.

by geographic location

LoCations are arranged in alphabetic order, except tf_t Carriers and other ahipo are looted
firat an_ all together, vith all other loc_tiona following.

The total inventor7 cf Navy aircraft, excluding aerial target pLlotleee aircraft (non-mm-
carrying) and guided miHeleo, iB included in thio Section.

The coluan headed mOontrolling 0Ultodian # containa their co&e designations, which are tranl.
lated as follows-'

11 ... LAST ................ Atlantic ]'loot (_avy)

19 ... LANT ................ Atlantic Yleet (Marine Oorpe)

21 ... pAC .................. Pacific Fleet (Navy)

... PAC .....j........... Pacific Fleet (Marine Ocrpl)

31 ... NABS................. NAval Air _aeee (Navy) .
39 ... XA_B Naval Air 'nose's (Marine)

35 .*- U3Nlt_ased .......... USNR baee_ aircraft for USN flight proficiency.

3? ..- XA_A_ ............... NAv_I Airehip Training A Xmperimental Command.

l_ ,.. IATC ................ Nav_l Air _aoic Training Compound.

... IATC ................ Xaval Air A_lvaneed Training Command.NATO .......... Naval Air Technical _raining Cor_and.

_O ... wA_ ................ Naval Air _eaerve Training Co_aan_.

60 ... _L_ ................ Fleet _ogiottc _xppcrt Vi=ga.
_ .., MATS ................ Military Air Traneport Service.

_0 ... W_Ar_ ............... Research & Development and Design & _agineering
Groups of the _ureau of Aeronautics.

88 .., _uAer .............. . Materiel & Servicea Group. _reau of Aerom.a.utica.

/

The above claolific-'tiono are for logiotic purpoleo and atatiotic_l coavenSe_ce ama in no
way alter any crganisation_l structure or military co_m_and eetabliohed elsewhere by the levy.

Thc column hea_Led "Page _umber" contains referenceo to numbers of Section Il p_gea vhere moro
detailed information may be found concerning each reporting cuato_ian.

In caeca vhere reporting c_atodians have changed location after the d_te cf the report, thoae
unite are footnoted and the loc_tiona aa of the date of the tranemittal letter of thio report are
in_icated at the Bottom of Section I pagea.

RES"TR_
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DEPARTMENT OF THE NAVY OPNAV P03110
OFFICE OF THE CHIEF OF NAVAL OPERATIONS OP-S02D

WASHINGTON, D. C. 20350 Ser 02507P50

CONFIDENTIAL ,5 FEB 1965

OPNAV NOTICE POSll0

From: Chief of Naval Operations
To: Distribution List

Subj: Allowance and Location of Naval Aircraft (U)

1. Rurpose.

a. To indicate the following by units (Table 1)o

(1) The operating aircraft allowance.
(2) The actual on hand aircraft inventories as of 31 December 1964.
(3) The planned assignments of operating aircraft.

b. To show the actual on hand program and non-program aircraft
inventory in various forms (Section II), as of 31 December 1964.

2. General Instruction.

a. This Notice establishes unit operating allowance of the Naval Air-

craft Program within each major operating command. The allocation of Navy
Aircraft by model is reflected in OPNAV INSTRUCTION 0all0. l, "U. S. Navy
Aircraft Program" (Gray Book), which establishes the allocations for major
operating commands in accordance with the approved planning factors and
available inventory. In those instances where apparent inconsistencies occur

between operating allowances and allocations, the U. S. Naval Aircraft Program
shall be the controlling instruction, since it represents the planned imple-
mentation of the aircraft program for which Congress approved and provided
funds. Actual on hand aircraft inventories are developed by the Navy Aircraft
Acoounting System, OPNAV INSTRUCTION P5442.2A. The Naval Air Reserve Training
Command_ as shown herein, h_s been established as a major command for aircraft
logistics purposes only.

b. If the allowances as set forth are not deemed suitable for the mission
which an activity or command has to support, the Chief of Naval Operations
will consider recommendations for changes in models and allowances of air-

craft. However, any requests for such changes that would result in an increase
in a major command's total aircraft operating allowance should contain that
command's recommendation for a compensatory reduction.

c. Major operating commands are authorized to shift operating assignments
(Table 1) from one unit to another on a temporary basis; however, if it is
expected that this shift will exceed three months, the Chief of Nava I Operations
shall be requested to change the authorized operating allowance (Table 1).

d. Specific assignment of aircraft to individual officers is prohibited
by the Secretary of the Navy. Aircraft for shore based activities not listed

in Table 1 are provided within the allowance of Naval Air Bases, the Naval
Air Reserve Training Command, the Naval Air Training Commahd, and the Bureau
of Naval Weapons (Research, Development, Test and Evaluation).

e. Designations of aircraft listed herein are in conformance with
BUWEPS INSTRUCTION 1S100.7 of 18 September 1962.

f. Planned operating levels of target drones (capable of carrying a
pilot) are contained in OPNAV INSTRUCTION 0all0.1 (U. S. Naval Aircraft Progr_1%
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3. Classification. The security classification of this publication is
automatically downgraded from Confidential to Unclassified on 31 December
1969. This action is in accordance with Section 3, Change 4 of OPNAV

INSTRUCTION 5510. lB. Upon downgrading, this publication will be marked,
"FOR OFFICIAL USE ONLY".

4. Cancellation. This Notice is cancelled and may be destroyed by burning
when the next issue is received. No report of destruction is necessary. For
record purposes cancel 30 April 1965.

E J.V,'I/ffER
DI STRIBUTI ON By_ircctJoa
Part1 SNDL: ...

21 (1) (CINCPAC only) 42Q (2) (AIRFERRON S1 only)
(3) (CINCEUR only) 42EE (1) (COKBARFORPAC only)
(4) (CINCLANTonly) 46A (2) (CGAIRF_PAC only)

22 (2) (COMFIRSTFLT, COMSIXTHFLT only) 46B (1) (CG FIRSTMAW only)
(3) (COMSECONDFLT, COMSEVENTHFLT (3) (CG THIRDMAW only)

only) (4)(CGSECONDMAWonly)

23A (1) (COMNAVJAPAN, COMNAVICELAND, 46C1 (1) (MAGS 11, 12, 13, 15, 26:
COMNAVPHILonly) 33 only)

(2) (COMNAVMARIANASonly) (2) (MAG 32 only)
23B (1) (COMASWFORPAConly) (3) (MAGS 16, 31 only)

(2) (COMMIDEASTFORonly) (6) (MAG 14 only)
24A (10) (COMNAVAIRLANT only) 50A il) (CINCONAD only)

(15) (COMNAVAIRPAC only) (2) (USCINCEUR only)
24C (1) (COMCRUDESLANT, COMCRUDESPAC (3) (CINCSTRIKE only)

only) 50D (2) (COMUSNAVSOonly)
24F (1) (SERVFORCOM)
24J (2) (i_FCOMDS)
26F (1) (COMNORVATEVDET only) Part 2 SNDL:

(2) (DEPCOMOPTEVFORPAC only) A2A (2) (NAVCOMPT, ODA)
(4) (COMOPTEVFORonly) A3 (1) (CNO OP-05A5 only)

26K (1) (CJTG8.3 only) A4A (1) (CNM)
26CC (1) (FLTDET) (105) (BUWEPS)
27C (1) (SEA FRONTIER CMDS) (1) (BUWEPS Attn: PPAC-4)
27H (2) (EPDOLANTonly) (1) (BUSANDA)
28A (1) (COMCARDIVs 1, 3, 5, 7, 9, 18, A5 (8) (BUPERS Pers-11A)

20 only) C2 (1) (NARASPO'sonly)
(2) (COMCARDIYs2, 4, 6 only) El6 (2) (NAVTRADEVCEN)

28B (1) (ASWGRU1, 3 only) F2 (1) (ND's 6, 9_ 12 only)
42A (1) (COMFAIRARGENTIA, COMFAIRCARIB, Fl4 (3) (NAVOCEANO) *

COMFAIRKEFLAVIK, COMFAIRKWEST, F60 (1) (NAVTACDOCDEVPRODACT)
COMFAIRWHIDBEY only) FT1 (6) (NAVAVNSAFECEN)

(2) (COMFAIRALASKA, COMFAIRMED, COM- J84 (1) (NAVPGSCHOL)
FAIRJAX, COMFAIRQUONSET; COMFAIR- J95 (2) (NAVWARCOL)
PAX, COM_AIRSDIEGO only) JllS(1) (EPDOCONUS)

(3) (COMFAIRHAW_ COMFAIRNORFOLK, COM- M9 (6) (ESO only)
FAIRWESTPAC, FAIRWESTPAC DET only) M46 (2) (NAVORDSUPO)

(4) (COMFAIRALAMEDA only) M61 (8) (ASO only)
42B (1) (COMFAIRWINGS 3, 4, 6, 11, 14 W1A (1) (GLYNCO, OLATHE only)

only) (3) (ALAMEDA only)
(2) (COMFAiRWINGS 1, 2_ 10 only) (4) (NORFOLKj NORIS _nly)
(3) (COMFAIRWINGSPAConly) (5) (PAXRIVonly)
(4) (COMFAIRWINGSLANT only)

42H (1) (COMUTWING)
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W1A (2) (Less ALAMEDA, AGANA, ATLANTA, W3C (4) (CNARESTRA)
DALLAS, GLYNCO, GROSSE ILE, W3F (1) (CNATECHTRA)
GUANTANAMOBAY, LOS ALAMITOS, W4A (1) (NAVAIRTECHTRACEN)
MINNEAPOLIS, NORIS, OLATttE, W4H (1) (NAVSCOLPREFLT)
PAXRIV, PT. MUGU, SO. WEYMOUTH, W5P (1) (NAVWPNSYSANALO)
WHIDBEY IS) W6B (1) (BWR Akron, Burbank,

W1C (1) (NAF Andrews, NAF Litchfield Pk. Columbus, Long Beach,
NAF Johnsville only) Teterboro, Englewoodonly)

W1E (1) (MCAS (LessCherryPt.)) W7C (1) (NAVAIRTESTCEN)
(2) (CHERRYPT only) W7E (1) (NAVAIRDEVCEN)

WIG (1) (Less SANTA ANA) W7G (1) (NAVAIRTESTFACSHIPINSTAL)
W1H (1) (ROOSEVELT RDS, ROTA SPAIN W7Q (1) (NOL CORONA only)

only) W7Z (1) (NAV_ISCEN)
WSA (1) (MISRAN)
W9E (1) (NAVAVI ONICFAC)

WaB (22 (coMcAB_SEASTERN Area only) WllA (2) (CRANE IND.,(Code 1000)
W3A (2) (CNATRA) only)
WSB (2) (CNAVANTRA) W12A (1)(BWFRR(LessPAC))
WSC (1)(CNABATRA) (2)(BW_RRPAConly)

W12H (1) (NAVAIRTECHSERVFAC)

Director, Naval Research Lab. Wash D.C. (1)
U.S° Army War College, Attn: Library. Carlisle Barracks, Pa (1)
OASD(COMPT) Systems Analysis, Rm 3C856, Pentagon (Attn: Mr. M. Seward)
Classified Material Officer (Aviation Unit), Marine Barracks, 8th and I sts. SE.

Wash D.C. (1)
Security Control Officer, Federal Aviation Agency, Systems R&D Service, RD-59,

800 _ndependence Ave, SW, Wash D.C. (1)
USAF Air Ground Operations School, Eglin Aux _9, Fla. (1)
Cmdt, Armed Forces Staff College, Norfolk, Va (Attn: Library)(1)
CO, Naval Aviation Eng Serv Unit, Phila, Pa (2)
Transportation Div., Plans Branch (U-4) ,CS, Pentagon (1)
CO, Naval Air Eng Center, Philaj Pa. Attn: Aeronautical Structures Lab ASL (2)
OASD(Compt) Budget, Procurement Div°, I_n3D883, Pentagon (1)
Logistic Div., ANMCC, Ft. Ritchie, Md (1)
Bureau of Budget s Military Iaiv°, Navy Section, Executive Office Bldg,Wash D.C.
Military Aide to the President, The White House, Wash D. C. (1) (1)
Director, Weapons Systems Evaluation Grp., Rm 1D847, Pentagon (1)
Ch_e f, Naval Advisory Grp, Air University Bldg, 800 Maxwell AFB, Ala (1)
Natl Military Cmd Center, Rm 2B863, Pentagon, Attn: Data Base Library (1)
Hdqtrs, U.S. Strike Crud,OCS, MacDill AFB_ Fla (1)
O&R Dept, Office Services DIO, NAS, Norfolk, Va. (3)
Wash. Regional Office, Navy Audit Munitions Bldg, Wash D. C: (1)
NAVCOSSACT (Code 02A), Bldg 210, Rm S, Wash_ Navy Yard
Director, USAF Project RAND, Via: Air Force Liaison Office, The RAND Corp,

1700 Main St., Santa Monica, Calif (Attn: Library) (1)

..._ SecNav (1) OP-404W (1) OP-502D (25) OP-711 (1)
"_ OP- 100P2 (1) OP-405 (1) OP-503 (2) OP-722 (1)

OP-03 (1) 0P-406 (2) OP-505 (2) OP-008 (1)
.;. OP-03EG2 (2) OP-41 (1) 0P-506 (1) OP-09 (1)

_ OP-a22D1 (1) OP-0SF (I) OP-52 (4) OP-90E (1)
OP-33 (5) OP-05R (1) OP-53 (4) OP-92 (6)
OP-34 (2) OP-05W (1) 0P-561C (3) OP-941Z (1)

. OP-345 (1) OP-50 (1) 0P-06C (1) OP-93D (1)
OP-346 (1) 0P-50C (1) OP-601C (1) OP-94G63 (1)
OP-S05F (1) OP-501 (31) OP-07T (1) 0P-944 (1)
CNO FLAGPLOT (1)

·i/
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GENERAL

The Navy Pro_ram aircraft inventory is presented herein in three arrangements:

TABLE 1 is by type of ro_orting custodian within each command showing, for each unit

and modol of aircraft, location, authorized operating allowance, and actual
inventory.

TABLE 3 is a summary of the actual operating inventory by ma3or commands for each

class, configuration and model in the pro,ram.

_.ii__ TABLE 4 is in alphabetic order of geographic location except that carriers and other

ii ships are listed first showing for each location the "reporting custodians" or
"unit" based there, the total aircraft in custody of each, and a code desig-

i nation of their respective "command". The column he_ded Cor_mand containstheir code designations, which are translated as foIlows:'

19 ....... LANT ........................... Atlantic Fleet (Marine Corps)

21 ....... PAC ............................ Pacific Fleet (Navy)

: 29 ....... PAC ............................ Pacific Fleet (Marine Corps)

31 ....... NABS ........................... Naval Air Bases (Navy)

39 ....... NABS ........................... Naval Air Bases (Marine Corps)

41 ....... NABTC ........... _ .............. Naval Air Basic Training Commland
43 ....... NAATC .......................... Naval Air Advanced Training Command

44 ....... NATTC ................ . ......... Naval Air Technical Training Command'

50 ....... NART ........................... Naval Air Reserve Training Command

70 ....... RDT&E .......................... Research, Development, Test & Evaluation

88 ...... _BUWEPS ......................... Fleet Readiness, BUWEPS

The above classifications are for logistic purposes and statistical convenience and in no

way alter any organizational structure or military command established elsewhere by the Navy.

SECTION II

STATUS OF NAVY AIRCRAFT INVENTORY ..................................................... ; .... 62
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_"_ NAVALAIRCRAFTCLASSESANDSUB-CLASSES

CLASS SUB-CLASS TITLE MODELS

r VF -PB Fighter-Bomber F-1E, F-$B, F-brA,F.-4B,F-4G, F-6A,
F-8A,F-SB,F-SC,F-SD,F-SE,AF-gJ,

' F-lOB,F-11A,F-111B
-P Photo Recon RF-4B, _-SA, RF-9J

VA -H Heavy Attack A-3A, A-3B
-L LightAttack AF-1E,A-4A,A-4B,A-4C,A-4E,A-7A
-LP LightAttack(Prop) A-1E,A-lO,A-1H,A-1J
-M MediumAttack A-6A
-P Photo Recon (Long Range) RA-3A, RA-3B
-Q RCM Recon (Long Range) EA-3A, EA-3B
-QM EOM Tactical EA-6A, EF-1OB
-Q_ RCMTactical(Prop) EA-1F
-R Recon (Long Range) A-hA, RA-5C _"

VS ASW (CarrierBased) S-2A,S-2C,S-2D,S-2E,S-2F

VP -L ASW Patrol (Shore Based) P-2E, EP-2E, SP-2E, P-2F, P-2G,
P-2H, _P-2E, __'-)A

-S ASW Patrol(Sea Based) P-hA, SP-hA,P-hB,SP-hB

VW -M A"._WMedium (Carrier Based) EA-1E, E-lB, E-2A
-H AEW Heavy (Shore Based) EC-121K, EC-121M, EC-121P, NC-121×,

'JC-121N

VI{ -C CarrierTransport C-lA,C-2A
-M Medium Transport C-4B, C-47H, LC-47H, 7C-47H, C-&7J,

VC-47J, C-117D, LC-117D, VC-117D,
C-119F, C-131F, C-I$1G

-H HeavyTransport C-54P,C-54q,C-54R,C-545,C-54T,
NC-54R, %rC-54N, VC-54P, VC-54Q,
C-118B, VC-118B, C-121J, C-13OF,
LC-13OF,C-130G

VG Airborne Refueler KC-130F

VU -G Air-Sea Rescue (Sea) HU-16B, HU-16C, HU-16D, TU-16C
-L Utility,Light O-lB,O-lC,U-lB,U-6A,U-11A
-M To'l Utility,Medium UA-1E, UB-26J,US-2A, US-2C
-MJ Utility, ._edium(Jet) VA-3B, T-39E
-MP PhotoReccu(Prop) RS-2C,RC-45J

VT -AJ Advanced Jet Trainer TF-SA, TF_gJ
-BJ BasicJetTrainer T-lA,T-2A,T-2B,T-33B
-S3 SpecialJet Trainer TA-$B,TF-IOB,T-39D
-AP AdvancedProp Trainer TC-45J,T_-2A, U-3
-BP Basic Prop Trainer T-28A, T-28B, T-2BC "
-PP Primary Prop Trainer T-S4B

'_'i -SP Special Prop Trainer gc-1A, TC-4B, T-29B, £C-47H, EC-/+7J,
SC-47H, SC-47J, TC-47H, TC-47J,
TC-47K,TC-117D

"_'_ H -G Air-Sea Rescue Helo UH-2A, UH-2B, CH-19E
_,! -H Heavy Assault Helo CH-37C, CH-53A
"!:_J -L Light Utility Helo Ut{-1E,UH-13P, 'Ih{-15M,TH-15N, OH-',X.D
_:;il -M _dium AssaultHelo RH-3A,VH-3A,UH-19F,LH-54D,UH-_4D,
!_i_1 VH-34D, UH-34E, U_-340, UH-3_J,

}!Il CH-46A, UH-46A
_,_1 -S ASW Helo SE-3A, SH-34J

i'_ VK -D Drone Control DB-26J, DF-6A, DF-SAs DF-SF, DF-gF.
_!it DP-2E,DT-2BB,DT-33B,DT-33C
[_[_, Conversion F-gF, F-gH, F-gJ
._J -K Target Drone QF-SA, QF-gF, QF-gG
'_ EK -S ASW Drone QH-5OC ,

]
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Table one of this repor_ includes · column headed "STATUS" vhAch refers to aircraft statue
code claeeificatXcne aJ defined in 0PNAV INSTRUCTION NO. P5442.2A Far full statue code deft-

nitXonef ese reference.

The PROCESS Involved AIRCRAFT STATUS CODES

(PROCESS includes the to[Iowthg categorielt

Operating, Standard Rework, Special Reworkf Storage, I_4 AWAITING ENROUTE TO

Retlremettt and Strike, and Milcellaneous, together with the Process the Proc*es t"'h'_e Process '

ail aaeocbtted subdivisions, )

, IN B UWEPS
Note 1) ' (Note l)

OPERATING In an New Aircraft in By Surface

primary Uae: Operating Process of First ether Aircraft By Fright Transport
Commanc_ Delivery (Note Z

Combat,,*,,*,*,,,,,,,,,,,,, , · , Al . · , ,,z_l,.j UseBXifcom- UleB¥ifcom- , , ca, , . . C9,
Combat Services ..... , , ............ , AZ .BZ, · pi*rely RFI pletely RF! , , CZ .... C9.

Student Pilot Training, , . . , , , , , . , . , , , · , , A3 · · , ,,B3,,MNoCRFluseB ffNotRFJuseB . , C3. · . , C9,

Poet-Student Training, , . , , , . , , , , , . . , , , . A4 , , , , , Bd, , letter to indicate letter to indicate . . C4 , , , , C9 .

Crew Training .................... , AS ..... RS, , Missing Material Miaeingt_lateriat . . CS .... C9 ,

Individual Proficiency, , , , , , · o . . . , . . . . , , A6 , . . , ,B6. , BA Airbourne Eq. BN Airbourne Eq. , , C6 , , , . C9 .

Weapo_ System Evalu_tion . . . . ........ · · . A7 ..... BT.. BB Armament BP Armament .. . C" .... C9 .

Utility (Including Administrative ............. A8 ..... Bg.. BC Electronic, BQElectr0nica . . C8.. . . C9..

Test Aircraft, Navy Operated. . . , , . , , , , , , , , AJ , , , . ,R j,. BD Photo BR Photo . · CJ, , , . C9, ,

Teat Suppoet Aircraft, Navy Operated, · , . , , o , , · , AK , , , , ,BK, . BE Power Plant BZ Power Plant · · CS(, , , , C9 t ·
Rework

STANDARD REWORK Process

In a Completec To be reworked To be transferred
Awaiting where now located elsewhere for rework

Rework Flight

Process Check Flyable Non- Flyable Flyable Non-PlyablCverhaul. , , , , . . . , . , . · . , , , , , , , , Ol , , DA, ,El , , , , EA .... EJ. , , ER . . , Fl , , . . FA . .

Progressive Maintenattce-Con_.'e'_.lion, , . , , . . ,. DZ , , DB, ,ES , . o · EB. , , El(. I. , ES, . , . FZ . , , , FB . .

Progresslve Maintenance . . , · , . . , . . o , . , DJ . I , DC. ,El . , . , EC, . . EL,. , , ET, . i, . F$ , , , . FC , , .,

Overhaul-Conversion, . , , , , , . , . . , , , , , D4 . . DO. .E4 .... ED, , , EM, , , EU, . i, · F4 FD , ,

Prog .... ire Ai .... ft R.... k ............ D_ . : , DE* *ES .... EE, . , EN, EV. !* _'_ ] ] ! i [ FE

Airline Maintenance , , , . , , , . , , . , .... D6 . , DF, ,E6 · · . . Er, , . EO, . . EW, , , F6 , , , . FF . .

Progresalve Aircraft Rework-Conversion. . . . , , . D7 , , DC. .E? , , . , EG. . . EP, , . EX, . . ° F7 . , , . FG , °

Aircraft with Class B Damage ........ · ...... i, · ...... · * i · , EH. , . , . , . . . EY .......... Fl{ ,

TO be reworked To be transferred

SPECIAL REWORK where now totaled elsewhere for rework

rt },able Non-Flyable Ylwbte Non-Flyablu

Conversion. , , , . . , , , , ........ , . , . , G4 , , . . ,Ii4 . . , , HD . , : · HM, , · , ItU, · I · , , , lq .

Modfficati ........................ G$ · · . ;, .Ha .... lie . . .}IN. ·, ]iV,. . I .... 19 ·

Repair · · · · , · , · · · , · · · · · · , · · . , , · Ob , , , 1' .H6, , . , HF '' IfC. · HW, . I .... lq ·

Modernization · · , · · * , , · · · , · · · , , · · · · G? · , · !. ,liT. , . ,IIG . ,i , HP. . , ItX .... [ .... 19 · ·

Modernization-Conversion .... . ........... G8 . . . . ttg. . .HH .... IfQ .... IfY .... f .... I9 . .
In Con- Not In

STORAOE (Note 3) (NOTE ?) lathers ;ontainerf Fl_able Non-Flyable

Standaed Rework Required:

Undamaged Atrcraff .... , . . , , , . , , , . ,MW, .MX, , , 0 . , NX , , · , .... N_', .... , . OX .... OW, ,

Aircraft with Class B Damage ...... , , , , . . , , ,1, .MI( NE , OK , .Al....ft_,hCl.a.CorODa.,,ag.......... l,,tC.. ._.,'21:222'.;:':;]2 1122 ._L.2:: _:dC;: ::eL
I

SJlfidJtd _ork Not Required:

Undamaged Aircraft , . , . · , o , , o . · o , , .MS. ,MY, · , · · , NY ........ NZ ...... DY .... 07. , .

Aircrafl with Class C or D Damage ......... MD, MM ...... ND ........ NM ..... OD .... OM. .

RETIREMENT AND STRIii(E Awaiting Decision
to Slrlke A_..llln_ S_rlke f_lrlrken

Awasllng ._trtke for *MAP
Standard Re_.ork Spt. c_aJ Ri. work

Invnlv_d Inv.tvl.(I

'_un- Rework ! Awalt:n_ Aw_lhng

N.Jn- Fly- Fly- Not In the or In the or

Flyable Flyable able able ll_volved Process _'nroute Process Enroute

Category I ......... due, ' ; ' .... ' ' ' ' ....... Y ' ' ' ' ' ' Y ' ............. *I ...... * . * · · · IS · ·

Category Z .... Depreciation · * · . . · · · . · · PI .... PS. .52 .SLJ o · .R. · .RD. · .RE. .Re;. .Ril. · *IS · ·

Category 3 .... Administrative · · . . . · . · · · PI .... PC * ._J .SC · · .R. .RD. . .RE. .RG. .RH. · · IS · ·

ColeCo. Fy 4 .... Completed Service Life · * . · · · P4 .... PD · .54 .SD · · .R · .RD. .JIF.. · . RG. .Rfl .... 4S . .

MISCELLANEOUS NOTES:

I. A "B n_mber" or 'JO number" statos means that the aircraft could be changed tu.

Bailment (NOTE 4} Teat Aircraft ..... TS &n operating (A number) _tatus w_thout undergoing Standard or Speeial Rework.

Test Support Aircraft . Ti( The second charactcl' O( the B number and C number code shall be selected lo

Contract Pending · · · TR indicate the primary uae of the aircraft when it is next assigned to Opera. ting.

Loan (NOTE 4) By the Navy _. Uae status code SA. BB. BE. BD and BE to indicate an aircraft in the 'first

Not RDT&E. · * * · U delivery" process which has a discrepancy pending completion, mod_ication or

Test Aircraft . . . . UJ installation work to be performed by BUWr'PS FR.

Test Support Aircraft US( .I. Does not include sloped aircraft which have compleled Standard Service Lile.

To the Navy See Note 6.

Not RDT&E .... US

Test Aircraft .... U6 4. CNO approval is prereqmsite balers change ID a Bailment or Loan status.

Teat Support Aircraft UT 5. Status Code 'V letter" will be used to indicate that the aircraft has been accepted

provisionally or under special conditions pending completion of work by the air-

Provisionally Accepted . · · . . . . · . . V letter [NOTE S) frame contractor. Use Code VN. VP. VQ. VR. or VS to indicate the major area

of discrepancy as airborne equipment, armament, electronics, photo equipment
Grounded. Structural .................. X

or power plant respectively.

Disposition Undetermined . . . . . Awaiting ...... Y b. Aircraft which have completed Servi'ce Life.

gnroute . ..... 7. 7. Status codes M [citer. N let(er. O tatter and W tatter whenever used. must include

Contingency Reserve:[NOTE 6) (NOTE 7) a third character (1. Z. 3 or 4) to indicate Retention Category. The Retention Cate-

Stored ............ Jn containers .... WA goriee and codes therefor 4re aa follows: RESERVE STOCK - "1.' MOBILIZATION

Not in Containers . · WB RESERVE - ',Z," ECONOMIC RETENTION - '*3," and CONTINGENCy RETENTION -

"4.' Definitions of the Retention Categories are Iocaled in Part VI (Glossary) el
Not Stored .......... ' FJyableo . , .... WD this instruction.

Non- Flyable .... WE

In addition, those aircraft being held pending future DRONE conversion will be so

indicated by the letter "K' included as a Iourlh character in the Stalus Code,

See GLOSSARY (Part VI el thll instruction] for explanation of lit terminology used ·

above.
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CONFIDENTIAL
LOCATION OF NAVY AIRCP_ DEOLASSIFI__.

ABBREVIATIONS U_ED IN THIS REPORT

(Excluding "Status" Codes)

_. ABD - Aboard (name of ship follows) NAF - Naval Air FacilityACi_T- Aircraft ' NAMC - Naval Air Material Center

ADV - Advisory or Advance NAM/)- Naval Air Maintenance Department
A.'_-- Aircraft Engineering Squadron HART - Naval Air Reserve Training
A}2_BARRON- Airborne Early Warning Barrier Squadron NARTU - Naval Air Reserve Training Unit
AEWTRAUNIT - Airborne Early Warning Training Unit NAS - Naval Air Station
A_ - Air Force Base NASA - National Aeronautics and Space A_m_niatratinn

A_F - Aircraft, Fleet Marine Force NASWF - Naval Air Special Weapons Facility

AGRI - Agriculture, Department of NATECWPRAU - Naval Air Technical 'TrainingUnit
A_W - A_uti-Subm_riaeWarfare NA_I{A- NavalAir Tre4._nJ
A_ - Naval Attache NATSF - Naval Air Technical Services Facility

AV - Seaplane Tender NATTC - Naval Air Technical Training Command
NATIJ- Naval Air Torpedo Unit

BARR - Barrier NAV - Naval

BIS - Board cf Inspection and Survey NAVCICCFFSCOL - Naval Combat Information Center
BUWEPS - Bureau of Naval Weapons Officers' School
BWFLTR_EP - Bureau of Naval Weapons Fleet Readiness Representative NAVCRUIT - Navy Recruiting

BWGR - Bureau of Naval Weapons General Representative NAVSECMAC_ - Navy Section Military Assistance
BW);R- Bureau of Naval Weapons Maintenance Representative Advisory Group
BWR - Bureau of Naval Weapons Representative NAVSTA - Naval Station

BWRR - Bureau of Naval Weapons Resident Representative ND - Naval District
NMF - Naval Missile_Facility

CNN - Central NPF - Naval Parachute Facility .,.
CZ.;_G'- Commander of Liddle East Forces NTDC - Naval Training Device Center
COM - Commander NWEF - Naval Weapons Evaluation _%acility
CCMNAVI_OH- Commander Naval Force _gL - Naval Weapons Laboratory

CCMUSTI_ - Commander U. S. Taiwan Defense Command
C_NAD - Continental Air Defense OH - Overhaul

CVA - Attack Carrier ONR - Office of Naval Research

CVW - Attack Carrier Air WinS CPTEVFOR - Operational Test and Evaluation Force
CVS - Anti-Submarine Warfare Support Aircraft Carrier C.PTL - Operational

CVSG - Anti-Subomrine Warfare Carrier Air Group O & R - Overhaul and Repair, BUWEPS FR

DE_ - Detachment FAC - Naval Air Force, Pacific Fleet

DST - District P_LRFAC- Pacific Missile Range Facility
PRNO - Potomac River Naval Command

EOM - Electronic Counter F.easure
RCVW - Replacement Attack Carrier Air Wing

FAA - Federal Aviation Agency RCVSG - Replacement Anti-Submarine Warfare Carrier

FAC - Facility Air Group
FANS - Fleet Aircraft _eadquarters .Squadron RDT&E- Research, Development, Test and Evaluation,

; FAWPRA - Fleet Air West Fac _epair Activity _,'_Ed_S
FLT - Fleet RE! - Ready For Issue

_-_i FMF - Fleet Marine Force RNG - Range
FR - Fleet Readiness, BUWEPS{

: SC&_ - Station Operations and Engineering Squadron

t HAHS - Headquarters and Headquarters Squadron SQDN - Squadron

P_:S - Headquarters and Maintenance Squadron SNNC - Severn River Naval Command
Hb_TRS, HQ - Headquarters $UPP - Support
_J_ - Marine Helicopter Transport Squadron (Heavy)
H_ - Marine Helicopter Transport Squadron (Medium) TAC - Tactical
HhX - Marine Helicopter Operational Development Squadron TRARON - Training Squadron

H_, NDQ%_lS- Headquarters
}45- Helicopter Anti-Submarine Squadron USMC - United States Y,arine Corps
HT - Helicopter Training Squadron USN - United States Navy
HU - Helicopter Utility Squadron USh14C- United States Naval Missile Center

USNR - United States Naval Reserve

INSMAT, I_ - Inspector of Naval Material
IHT - Interior, Department of VA - Attack Squadron

VAH - Heavy Attack SquAdron

JUS_LAG- Joint U. S. Military Advisory Group VAP - Photographic Squadron
VAW - Carrier Special Squadron, Air Early Warmi_

LAST - Naval Air Force, Atlantic Fleet VMA - Marine Attack Squadron
LPH - Assault Amphibious Ship VMCJ - Ma_ine Composite Photographic Squadron

WMF - Marine Fighter Squadron
MAAG - Military Assistance Advisory Group VF.GR- Marine In Flight Refueling Squadron
kA_IS- Marine Aircraft Maintenance Squadron VMJ - Marine Photographic Squadron

MC - Marine Corps VMO - Marine Observation Squadron
MCAAS- Marine Corps Auxiliary Air Station _:R - Marine Transport Squadron
hCAF - Marine Corps Air Facility VMT - Marine Corps Fleet Training Squadron
MCAS - Marine Corps Air Station 7P - Patrol Squadron

'l MINDEFDEVlJ- Mine Defense Development Unit VQ ~ k_lectro_icCounter Measure Squadron
i MkSG - Marine Wing Service Group V_ - Transport Squadron - Fleet Tactical Support

i1 Squadron
N_,S - Naval Auxiliary Air Station VRC - FTeet Tactical Support Squadron, Carrier
NAATC - Naval Air Advanced Training Command VS - Anti-Submarine Squadron
NABS - Naval Air Bases WU - Utility Squadron

NABTC - Naval Air Basic Training Command VW - Air Early Warning Squadron
NADC - Naval Air Development Center VX - Air Operational Development Squadron
NADU - Naval Air Development Unit

NOTE: For information as to abbreviations used to designate class, subclass and version of aircraft, see page 63.
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CONFIDENTIAL (Unclassified upon removal of enclosure)

OPNAV NOTICE C3110

Subj: Allowance and location of Naval aircraft

Ref: (a) OPNAVINST C3110.1B of 2 May 73, U.S. Naval Aircraft Program

(b) OPNAVINST 5442.2D of 31 Aug 73, Aircraft Inventory Reporting
System

(c) OPNAVINST C5513.2A-36 of 19 Mar 79

Encl: (1) Allowance and Location of Naval Aircraft

1. Purpose. To promulgate unit operating aircraft allowances for FY 80
and actual on-hand aircraft inventories as of 31 March 1980.

2. General Instructions

a. Enclosure (1) establishes unit operating allowances of the naval

aiccraft program within each majoc operating command, projected for end FY-

80. The allocation of naval aircraft by model is reflected in reference

! (a), which establishes the allocations for major operating commands in

accordance with the approved planning factors and available inventory. In

those instances where apparent inconsistencies occur between operating

allowances and allocation, reference (a) shall be the controlling

instruction, since it represents the planned implementation of the aircraft

program for which Congress approved and provided funds. Actual on-hand

airccaft inventories are developed by reference (b).

b. If the allowances set forth are not deemed suitable for the mission

which an activity or command must support, the Chief of Naval Operations
will consider recommendations for changes in models and allowances of

aircraft. However, any requests for such changes that would result in an

increase in a major command's total aircraft operating allowance should

contain that command's recommendation for a compensatory reduction.

c. Specific assignment of aircraft to individual officers is

prohibited by the Secretary of the Navy.

d. Designation of aircraft listed herein is in conformance with

reference (a).

e. Reporting custodians shall select and £eport operating and awaiting

operating status codes, so that the primary use feature of the status code

will conform to assigned primary use codes of allowed aircraft.

3. Distribution. Each addressee is requested to review his need for this

publication and inform the Chief of Naval Operations (0p-508) if subsequent
editions are not desired. Requests for additional copies or addition to

the distribution list must be justified on an individual basis.

4. Classification. Users of this publication should refer to reference

(c) to ascertain the pooper classification of extracted information.
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CONFIDENTIAL
OPNAVNOTE C3110

22 May 1980

5. Cancellation Contingency. This notice is canceled upon receipt of the

superseding issue, and may be destroyed without report.

d./ D,ECLASSF!,ED
'By direction

Distribution:

SNDL A1 (Immediate Office of the Secretary) (ASSTSECNAV MRAL (1), only)

A2A (Department of the Navy Staff Offices (NAVCOMPT (Code NCB-2)

(1), only)

A6 (Headquarters U.S. Marine Corps) (1)

B3 (College and University) (Commandant Armed Forces Staff College

(1) only)

2lA (Fleet Commanders in Chief) (CINCUSNAVEUR (2), CINCLANTFLT (4),

and CINCPACFLT (7))

; 22A (Fleet Commanders) (COMTHIRDFLT (1), COMSECONDFLT (1), and COM-

SEVENTEFLT (3), only) '"

24A (Naval Air Force Commanders) (COMNAVAIRLANT (13) and COM-
NAVAIRPAC (20))

24J (Fleet Marine Force Commands) (CG FMFLANT (2) and CG FMFPAC

(CMCC) (1))

26F (Operational Test and Evaluation Force Command and Detachment)

(COMOPTEVPOR Code 50 (1) and DEPCOMOPTEVFORPAC (1), only)

28A1 (Carriec Group LANT) (COMCARGRU 4 (2), only)

42A (Fleet Air Commands) (COMFAIRWESTPAC (2) and COMFAIRMED (1),

only)

42B2 (Functional Wing Commander PAC) (COMLATWINGPAC (1), and

(COMMATVAQWINGPAC (1), only)

42H (Attack Wing) (COMMATWING ONE (1), only)

42N1 (Air Anti-Submarine Wing and Squadron LANT (rs)) (COMAIRASWING

ONE (1) only)

42S1 (Air Test and Evaluation Squadron (VX) and Oceanographic

Development Squadron (VXN) LANT) (AIRTEVRON ONE (1), only)

42W (Helicopter Mine Countermeasures Squadron (HM)) (HELMINERON

(12) (1), only)

42DD1 (Carcie_ Airborne Early Warning Wing and Squadron LANT (RVAW)

(VAW)) (COMCAEWWINGTWELVE (1),only)

46B (Aircraft Wing) (CG FIRST MAW (2), CG SECOND MAW (2), and CG

THIRD MAW (3)

%_m,-' 46Ci (Aircraft Group) (MAG 16 (2), and MAG 24 (2), only)

50A (Unified Commands) (USCINCEUR (2) and CINCPAC (2), only)

5lA (Supreme NATO Commands) (SACLANT (1), only)
C37B (NAVAIRSYSCOM Shore Based Detachments) (NAVAVNLOGCENDET FSO

Tucson, AZ (1), only)

FB6 (Air Facility PAC) (El Centro (2), only)

FB7 (Air Station PAC) (Moffett Field (2), Whidbey Island (Code
ADSM) (1), only)

PP5 (Naval Safety Center) (5)

FF18 (Tactical Doctrine Activity) (1)

(Contents of this page UHCLASSIFI£D)
i
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UNCLASSIFIED
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_. Distribution: (Continued)

SNDL FF38 (Naval Academy) (1)
FF44 (Naval War College) (Code 22 (1))
FH18 (Naval Aerospace Medical Institute) (1)
FJ89 (Manpower and Material Analysis Center) (NAVMMACLANT (Code

743) (1), NAVMMACPAC (2))
FKA1A Naval Air Systems Command HQ) (24)
FKA6A1 Naval Air Development Center) (4)
FKA6A2 Naval Weapons Center) (1)
FKM12 Naval Petroleum Office) (1)

FKM15 Aviation Supply Office) (ASO (8), only)
FKP3A Naval Plant Representative Office NAVSEASYSCOM) (Laurel (1)

and Pomona (1), only)
FKP1J (Ordnance Station) (Indian Head (Code 5151) (1), only)
FKP5A (Naval Sea Support Center) (NAVSEACENPAC (Code 300) (1), only)
FKP7 (Shipyard) (Puget (1), only)
FKR1B (Naval Air Rework Facility) (Norfolk (1), Alameda (2),

Pensacola (2), and North Island (F-4 WSM Code 05) (1), only)
FKR2A (Naval Plant Representative Office NAVAIRSYSCOM) (COLUMBUS,

(1), only)
FKR2B (Weapons Engineering Support Activity) (Codes ESA-31 (2))
FKR3A (Naval Air Engineering Center) (Code 92A12 (2))
FKR3C (Naval Air Test Center) (2)
FKR5 (AvionicsCenter)(1)

t FKR7E (Naval Aviation Logistics Center) (2)
FR1 (Chief of Naval Reserve) (1)
FR4 (Air Facility CNAVRES) (Washington (1), only)
FT2 (Chief of Naval Air Training) (1)
FT6 (Naval Air Station CNET) (Memphis (1), only)
FT78 (Naval Education and Training Program Development Center) (1)
V3 (MARCOR Air Bases Commanders) (COMCABWEST (Code AD) (1), only)
V5 (Marine Corps Air Stations) (Beaufort (Code 17) (1), and Yuma

(1), only)

V6 (Fourth Marine Aircraft Wing) (1)Navy Deputy Director, Electromagnetic Compatibility Analysis Center,

I Annapolis,MD 21402 (1)

_m_'_' Defense Mapping Agency, Aerospace Center, (ATTN: DMAAC/ADLD), St. Louis Air
Force Station, MO 63125 (1)

Naval Electronic Systems Command Technical Liaison Representative, 95 Canal

i Street, Nashua, New Hampshire 03060 (1)
: Department of the Navy, Office of the Navy Representative, Federal Aviation
{ Administration, Western/Northwest/Rocky Mountain and Alaskan Regions,
! P.O. Box 92007, Worldway Postal Center, Los Angeles, CA 90009 (1)

Defense Mapping Agency, Depot Hawaii, Hickam AFB, Hawaii 96853 (1)

I OP's 09BH, 09B15C (6), 090X, 901F, 902, 906, 96D, 962Y, 944, 981E, 982E,
! 008, lllC, 03EG (2), 05, 05D2, 05F, 506, 508, 508D (25), 51, 51C, 511
i (28), 514, 52 (4), 55, 592C, 64, and 643.
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i KV40/A7-1(1) U.S. MARINE CORPS AIR STATION.{

i JPA/iks EL TORO_ CALIFORNIA
Serial ET-1310!

i! April5,1943

,_ From: The 0ommanding Officer
· To: The Chief of the Bureau of Aeronautics.

Subject: Bi-monthly News Letter for Period March 15-31· _

1. This station was formally commissioned on 17 March 1943, by
the Commanding Officer, Lt Col T. B Millard, USMC The simple and
dignified ceremonies were conducted before a distinguished audience
which included Brig. Gen. George Walton, Chief of Staff, Army Air
Forces, West Coast Training Center, Capt. Howard N. Coulter, Commanding
Officer of the Naval Air Station, Santa Aha, California, who also acted
as personal representative of the Commandant of the Eleventh Naval
District, and Col. W. A. Robertson, Commanding Officer of the Santa Aha
Army Air Base.

.· 2. The commissioning ceremonies marked the conclusion of an
arduous phase in the stationls history which began with the arrival of

_Col. Millard on 23 September 1942. At that time what is now a
Tlourishing air station was a bean field of several thousand acres·

3. Until the latter part of December 1942, personnel were
quartered in a ranch house on the Irvine Ranch. · _le first barracks
and mess hall were opened on 30 December 1942.

4. The Guard Detachment came aboard 21 January 1943, during one
of the heaviest wind and rain storms recorded in this area in years.
While the storm did considerable damage to the grounds and grading the
buildings weathered the storm well.

5. The Operations Tower was opened on 23 January 1943.

6. Capt. Marion Carl, USUC, who is credited with shooting down
sixteen Jap planes and holds the Navy Cross, was awarded the Gold Star
Citation on 19 March 1943. At the same ceremony StfSgt Meade T.
Jo.bnson and Sgt. Warren H. Van Kirk were decorated with the DistinguishE
Flying Cross· The presentations were made by Maj. General Ross E.
Rowell, USMC.

7. The present station activities _re functional in every respect
and, although there is still considerable construction in many areas,
the station as a whole is completed and a vital entity in Marine Corps
Aviation. Present organizational activity is being directed towards
the completion of the enlisted ments recreational center, station
library, station theaterand Post Exchange.

/s/ T. B. MILLARD

ALL_"-JC'vl.......

--,,..L,, _u_: LC'. :.:: ".', ._ ,_,._ ._ *...... '*'-: _O£_'T _"',':.'.
_12T_:_rm_- --- ' ...... _ _*._'_ ./_- e_4,"_: ' , . ,.. _ ......-_o_,_u_.',..u_._;:,.'_ _ " '-'.,=_._/;:_,,_ ^ .

..... ,._ .__ ............. . ................. !-_.



IN REPLYmo _.
.' REFER TO NO.

KV40/A9/ITa_{:aJf/av
%__ Serial: 22-14:.

U. S. MARINE CORPS AIR STATION
· EL TORO, CALIFORNIA

1947

From: · commanding General.
: Ch_.ef of Naval Operations, Aviation Histor 7 Unit, 0P-519B.

SubjeCt: _ U::;S:Marine Corps AirStation, ElToro (Santa Ana),
". "California, History' of.

References:i: (a) Aviation Circular Letter 22-46, dtd 8Feb46. ' ,,.
'(b) ENO 'Aviation Circular Lotter 71-46, dt_l 3Cg.pr46.
(c) _nual for Historical Officers, NavAer 00-25Q-26.

Enclosure:. {A) ltSstor 7 of USMCAS, E1 Toro for quarter 1 October -

' 31_ember, 1946.
1. _ %_ In co_liance with reference (b), the History of the U. S.

I Marine Oo_ Air S_tion, E1 Toro (Santa Ana), California, is herewith

' submitted._

.., '?, · *,

. . : '-.,..'.: ,
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.. :On' $ October 1946, the Mo%ile Radio UnXt, .an./_the Groun_ Control Approach
Unit we_;e'"' "'_'" "' ........ _ ''_"'' "' .... ""_'co-_ seione_ :in"the'_lectronics ':Section _f.'.'.thia O'r___"_ zatXOno . On

,14 ,_nd [16 -Nov_%er 1946,-.' theee ."units'"aet.:!Up .mobil e .radio _-_ ts' for use by,.._*.,.?.;*._..¥.¥.;q_,_'._, ._'_,',,v_:, ,, '_._- _ _._**s_;, , '..'.'.::'' ""7' .... "'_' ...... :'_' "'
...... "'_":;:......?_rine';':'Air,._:west ._Coast,;.._tn .:-the ,,_oXnt: Arm_. l_av_ maaeuver, "at':'.Camp_:_;9'seph It.

-/..':..::Penflleton,. an_.inetallei receivers Xn the'ol_.tOWero .....'.,,.... . :·':-'" '?:::_.'_;,.,..."-,'.,:*.'ff,,.:'_,."._,:.t_,_':._w_,_,'_._;.,A_:_S',_'"_'i?"_';:_';i':_'..'_':_'_S_:_;_'"*-"_.,_'_'_t*_.f_._''-'_:_;a"_'-,'_f;_'"'_'.?'
;" '"_:"._u',"','_'J_.'':_''.,:.",'..;::._.' ":. ' ,'% _ ' _'; :_.'_'.,",_'..'X? :,'4,,_"..,.'........'_h_ _.._.<','.¥ ,,J- ::,,_ ' · - ': .,,',.,
' "'i.':'"''!''_!On?8 'Oct()_er.'1946._/_]xe.?electronics _:gear.was 'removea!from the'_ 'in'""

the'.Salva6e' .Yard _': ant, "on' _ _sm_R4"0oto_er "1946, '_an _inventor_ 'of the Station
cOmmuni_ttone.'e'quipment,vae oon_iotet;-,_ ......_ ,--_'"_.'..... */'!" ''_ ' _ ................
·;_,?'_._:_:i_::_,:_i.',,',:_-,._.-';..,_:iX'ts..:.'_,_,:,..'..,-.,::"..,-"??'-.'.·.:.'_.,, ., ' .. .

':"_:":!";The BCh°'°l. 'Xn_ei c &irCraft".m__ tntenaace Which wee inauguratea on 21
. .q · ...... ... ,,[_..... _; - . . ,.,... . . ....

· September.. 1946,,*.hae given 'over:!.._n_._!mntre_".fiftr .(150);.'atudente a minimum ....'.
of 0ne-'hundre_ :'eiXt7 :(160) "°lge'_'o_i '_h'°UrS""of.: inatructt0ne _in .etructuree,

. .- .... . . . - _, , . ,. ? ·. ,. :., _ .' .. . ...... , ...: · ,

.acceesoriee an_ .inetrument e,'.. en6%.neS,,.propellera, :-electrioity, .trouble shoot-....:.,_:;,,· , , ,.., · . · . _., _ _',".._ .._ ,: . , .. ,... ,_. .... - ,. ,_.,, .......... . , . .

· Xn_,,.,ant' l_ydraulio'e. ".f._ifie_,:non 'c0m_eeione_ offioere 'inetructe_ by 'meane
I ' ' of.,_1%'c'.t_ree;_?cli scua'etons;';-.'-:_t'.;.-_o'vfe'e;:-:.';;St_clent'S ;]celit:_n°tes:::/6_'!:ola'eeea'fm_i_Were. . _;,,,_,.,f..._;.,_.;. , _.' . .,?_. _,_. . . _. . _ ._... ._,. =,. _ ...._ _ , ,4.. .,.. .... . ,.._. ..._.. _ -¢,.. :- . .. ,. · .

· . ' ' re._rel_:t o ?_p ent ;'half..? f,:. ''each'/{_y!;!ln:.._practi'.'ca!, aP_'li::._ti on :-'on,'a!. .rcraft ,'Tepa_r.
·_oba':."Wit.HvComp'e%'ent fme61u_tCe;'f_:Stu_ut e_.'We're, _Ta_-:.'·o[[n]_ttitu&s",_ ,Xiiit i'ative ·'

, . ' '. ' ' ':'; ' ' ......... "_:._.i_J}_.'.'i_ ;_'_'_ ..... (_, _::'..'"W_.;._.',._;'.f.:'.,.. r.%,,,;<,.'-._',,_. _7'..,v..';._' .' ," ::;,.._'.;".'::,j;.%,) '¥ %,.,'_,,.',..._, ,._,. '_._!__ .', _.,.,: ,. ,'

....· .'......'}'/.,_::_:;.:.,'"_'<:,::'i.'.;',,-::.:':._..'" ' ' '". -.,.......;..."::,.. ...-
· .'.'Y'_:!,'?:!?:..:..'_:.,.':}_':.;:i,:'"_:.'':,:::'.." "...:'.' '-'.':.:.;..; ... ,., i',,., "'.;.-.". -.-;'.' ' . -"
_",,...,:.:'""!'?::_"_"/*_.,'I._":"_:_:;:-i.-.::·' .':'" " ',".,' ":_---':1_'_.'._x,_..-.:..-";_,..:..: ..;.,..v.· ,_.:..:'.:.__,..._.,,,.;,:':[.'',_. ''

: -'."'"'.'_"."..,"",;+_-'?_.,.b_';'.','_./3'_......:.: .. .. . ..-;.:._.q{_._..;.;:.'..._'/?.'_:..;:,..-_.:_..,......_..-:.: : . ':,,



, r . . . _ ,_.,____ _ _ ,, . ,...'..._ ............ , ,. _,_j.-_j;r "j-ff_,._.:_ _..,-._;_jL..... : j. --4";-U_ ......... '_'/_"_"' ',-' ,':/7:-' _--'da_. _.- ........ _;_........,:._..,:,_,.-__ ....._..-7_._ _T__- -; ...... .. . · · _ .... . 1_

· i! :.:/iii?) ._' ' ' · _'_'_'......."J......ii('7 ........
. , i u' s' mm : :OO S?AE·STATZO: '_'. : Lv ,' ' ,'EL TORO(SANTA ANA) CALIFORNIA

·., "F']_ '_'_:_.,: _,;t_!;,_ _,'._::? ':'_,_. '_:,-_'t,.,,;:.-'_..... ,-:-.?.:'7" .'

· :'/_:i_ _";:'":*:_'"'_'_' 0_'l_s Air.Sta'ttOn,E1 Toro....:Fr6m _:,_[fie C' '" ' '_ "_'"'_ ?........... :_:"'
., .. _,:_,_]:__:: · _, ....... _., . _. . ·.... .

S":_:_'":;:To.'": .... His'to_"gn it, 'OP-519B . _":

_:SubJ: ,:., ,...::u,s. jM_rine COrps Air.Station, E1..Toro (Santa. Ana), C.a_. fornia,
.... Hlsto of. · , ,._ :: _' .... , ......

R'efsii:') ' (a) 'Aviatio_ :C_n_cular'iLetter:'22-_ , ' dtd 8 Feb 46; .
'" :j_::i-, .(b) NO _,i'viatlionCircular,Letter71-46, dt_ -30Apr '46.

"'!_'! ¥::"'_";'""?:"_ ':M "f';_"'"" _'_':'_ ' :' :"' : """ ' :" ....... ' ' " ' ' "
j.' .' · (c) _':anualfor.Historical Officers,NavAer 00-25Q-26.,i'_..':.',_",.: ..,...., .'. .- :..';-.? /"_' _', .:.','fL,; ;'v' ( ..... ":.,: ;.._ ', · :.' :'.' .... .. ....... -

EnCi · Hzsto_y'of::US}£_;Ei':T°.ro for 'quarter 1 January '- 31 March 1947.

1. _'JlU'compliance with.,re, fe?_ nce _(b), the His t6_y .of the U..S. Mar_e .Corps
Air':S{_[_'i0n';'_:Ei :!T_rò ' (S'_t_"?_j),:'¢alifo:rnia;,"'is herewith submitted. ''

' .:. ~ ..'
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,..."AEROLOGY

· F0_'!'th_el.Past _ee (3)months the Aerological office has .0Perated '°n a
twenty-fo'Ur(24) hour basis,"'beg_nn_,_,'6Jan 1 ,7 'dUe _'_... .. . _ .... uaz_' 9_, to-_n_,',c....
in observer (SSN-885)personnel. Personnelnow numberstwo (2) forecasters
(SSN-787), ten (10) observers (SSN-885) and five (5) strikers (SSN-521).

No other significantc_eS have been effectedto date.

%IRCRAFT ENGINEERING

During the period covered by this report, this organization has accom-
plishedthe followingaircraft repair work: .,, :

·_ -

Engine Changesl 4 F4Us_ 2 R4Ds
Bureau Changes: 38 F4Us
Minor Repairs: 11 F4Us, _ R4Ds, 10Y, 6 RSDs, 5 3RBs, 1 R50
Major Overhaul: ':'._ 1 F4U
Radio Work: 2 FTs
Steam Clean & Paint: 4 R4Ds, 4 F4Us, 4 SNJs, 1 SNB, 3 J2Ss
Steam Clean.' 2 F4Us, 3 FTFs, 3 R4Ds,19 RSDs
Minor Paint Work' 4 F4Us, 9 R4Ds, 13 R5Ds, 2 SNJs, 4 JRBs, 1 SNB
Preservation: 4 FTs, ? F4Us, 4 SNJs
Depreservation' None . .,
Salvage, 2 FT-ls,2 F4Us

TheElectrOnics section carriedonthe followingactivities,

MaintainedRadio gear in Station OperationsCrashEquipment; maintained
Receiversand TranSmitters Remote Equipment in StationControl Tower;in-
stalled __d maintained Receivers and Transmitters Remote Equipment in the
TacticalRadio Tower at Building-#6;repaired Aircraft and _round Radio
Equipment for Air Group Units until 15 March 1947, when this WOrk was dis-
Continueddue to personnelshortages; removed five (5) ,m_ts of FM radio
equipmentfrom Station Securityvehicles and stored same; inst_]ledtwo (2)
CP_P_-8Rada r Beacons in,Buildin_ #296 and maintained same; inst_!led:t'WO (2)
YG homing transmittersin B,,tlding#296 and _B_t_ed same; maintainedone '
(1) MBS Mobile Radio Unit and, when necessary,prepared same for emergenCy
operation;worked on an installationof ultra-sonic trainingequipmentat the
Ground TrainingBuildi_; removed and preserved .1'I Radio an_ Radar equip-.
ment from two (2) FT aircraft; accomplished one (1) ARC-1 inst_ation in
R4D and one (1) Rdo. Cps. - Mkr. Beacon Receiver installation in F4U.

After gradUating thirty (30) students this quartez, the basic a.ircraft .
maintenanceinstructionwasdiscontinued.

Captain William L. Woodruff, former executive officer, .relieved Lieutenant
Colonel Norman J..Anderson as Comm_d_g officer on2 January 1947, on which
date CaPt_Ln Elmer .R.Wirta became executive officer, sad Captain William M. '
Streeter became engineering officer, relieving Captain .WoOdruff in that ca-

!!_ Pacity. On 4 Feb_,_?y1947, Captain Horace "D",Geer_Joined,thisbrganization

as eXeCUtive officerand engineeringoffice_. -i.On 6 _0h_1947, Lieutenant . .','
-' , .'

: . ' .,

, . . . :% : · .:.. /.- _,'..',..._:.}_:!_;:':._ _..



,. · .. _.'_i<._*_'_.3_:'':?'''.... . . · . . .

AIRCRAFT:ENGINEERING,(C0ntinued)
'/ ..... ,.. · ,

Colonel 'Oeorge W. Newils Joined As co_ding officer, and Capt_.-l_ Woodruff
resumed his former duties as executive officer. ..........

CHAPLAIN ,

)During the periOd covered by this report the followingchaplinswere
attached to this,stationz

Comm-nder Roland W. Faulk, ChC, USN
Lieuten_-ntCommanderThomas J. Burke, CbC, _NR
LieUtenantErnestD. Miller,0hO,USN. ..

\ - . · . . '. .

Divine Serviceswere held regularlyas followss

Protestant at 1000
Catholic at 0830 and 1200.

(b)
Catholicat1200

(c) Weekly Protestant Bible classes held on ThursdaYs at 1800.

./ Clericalassistanceprovided during.thisperiodwere three (3) clerk-
typists. .'.'

' Onstructio "J_eC n : .of the Station'Chapelwas begu_ _ it is expected that '
it will be completedby 1 May 1947. Divine Serviceshave been held in the
temporary chapel_ the former Recreation·Center. ..

C0_SSI0_ED 0FFICERSt MESS .
':.-./·f,..:." . . . .

'_??.::.,'/TheNew Year began'witha .NewYeartsEve _ance wh'ich-washeld in.the
new club building of the commissionedOfficer_f.:iMess. On 10 Janua_ 1947s
the quarterlyreceptionwas held in honor of Me4or GeneralLouis E. Woods,
Comm_nder, Marine Air, West Coast and Brigadier General Ivan W. Miller,
Comm_ding General,Marine Corps Air Station, E1 Toro. Bi-monthlyBingo parties
Were:continuedthroughoutthe month of January.:_:On25 January the first of the
bi-monthly Saturday night dances was held in the ·clubbuilding of the Commissione_
Officers'Mess. d

, A farewell reception for Brigadier General Ivan N, Miller took·place
?i on 21·February. Bi-monthly Bingo parties were discontinued due to the lack
i,_ of attendance. During the month of February the Saturds,vnight dances were
",,:,i held on the Sth and 22nd of February. ,. ·"':: .'..... ' '

· The Sna ck Bar, located in building#38, was openedOn 13 March and has '
proved it's popularityin the month it has been inoPeration..The Tac_7

,_, dance on 8 March was a huge success and .a regular'clan'Ce !'.took.Place on 22 '
·!_ March. _ _ ' '' .'_ _ .' · .' '''_::'

! i.'. · ' "· . · .. . · ' .

. '.. ' .: .5_::d::_;.9'.'_ ." '.'.' : ._ ' .":: 'i,".', .:. '' .' . '.'!'';,:._%',.._'.:
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_'_ S_CL_{ITY iN_C[d_,.TION

H_._DQUARTLRS 60 :afl5:dem
U. S, Iv__,,.l:d.lJ:] Cu_S __IR ST_.TICh Al2
LL TCRO (SANTA aNA')6ALi_dRNIA Ser 177-60

From: Commanding Officer, rviC_S, L1 Toro (Santa ana), California
To: Chief of Naval Operations (aviation History and Research Section)

Subj: U. S. Marine Corps .',.irStation, kl Toro (Santa _na), California;
hi story of

Kef' (a)OpNavinstruction575.2of 12 Jun 1951 .,

Encl: (1) History of US;.iCAS,E1 Toro for 1 July 1952 through 31 Dec 1952

1. In compliance with reference (a), the History of the U. So Marine u.,rps
air Station, L1 Toro (Santa aha), California, for the period 1 July 1952
through 31 December 1952, is submitted herewith.

D. F.O'_LILL _/

TCopy to:
_'_ :.'_Commandant of the t_rine Corps

_Via: (1) Commander, _;avalair Bases, ll & 12 _aval Districts
(2) Commandant, llth l<aval District

Commandant, Marine Corps Schools (3)

[

BLSTRICTLD , ·

· · · ...... °
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SECUifITY I_:5_ORriATION

W_-I

-he present strength of the Uomen _i.rznes Detachment-One is 12
Officers and 209 Enlisted V_omen (includes 21 'TAVES).

PUBLIC _?CRXS

a. The following projects for the development of the station
are in progress:

; ,_U_

Lenzbnenln_5of Runways ,_6,974,956
Supply 7_arehouse, preservation Building 1,255,339
IWiation Fuel Storage (Jet Operations) 616,860
Purchaseof DieselGenerator 70,368
Purchase of Switchgear and Transformers 246,926
Grading, Paving and Utilities 321,961
Mater and SewerExtension 2'?5,574
Electrical Distribution System (2d Increment) 577,929
PublicWorks Building l,080,978
Aircraft l{aintenance Hanger(lst Increment) 1,$13,475
Tactical Area III

Three333-_anBarracks 1,594,951

Tsxiv:aysNo. 4 and 5, Tacticsl Area II .- 252.000
TOTem 015,!3i,317

b. ·Construction of 571 rental housing units north of the Station

authorized under Title VIII of the National Housing ;.ct,was
begun.

iL'_qII_ SUPPLY "

a. This division maintained control of 12 separate allotments
chargeable to _]arine Corps a??ropriations.

b. Clot_hingSales _i_108,_9.3'_ 0

c, Subsistence Coumissary (monthly) 114 Tons

d. Bakery (Bread_ Daily) 1,78/.Lbs

e. CotmmissaryStore Sales (mont_hly) (i_108_854.71

f. Food ervlce (Four _:_essHalls_ daily) 5,500 _,en .

g. Disbursingoffice(_E7_only)

[

MilitaryPayrolls · _ ([;267,204.55
CivilPayrolls 23,082.79
Public Vouchers 305, '·'__-7.92

1

RESTRICTED APPENDIX0_ ;,.
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_._ PPSTRICTED
? :L_ ,TSEC_iITY I._ORr,._TIOm

APPENDIX

OPZRATIO_

a. Clearance-From 1 July to 31 December 1952, the Clearance
Section handled 6,229 I,_ flight plans involving 7,295 aircraft
and 1,740 IFR flight Glans involving'l,904 aircraft° Tho tower
handled 32,437 pro-scheduled flights,

b. Crash -Crew-During the period cevered, the Crash Crevl.handled
ten '60)major crashed and seven (7) m_nor creches. Four crashes
resulted in six f.otalitios' one on station, a visiting Air Force
aircraft, and three off station.

c. Flight

1. Aircraft authorized 14
2. Aircraftassigned 13
3. Total flight time by months

July 1952 391 hours
August 1952 403 hours
ocp_mo,.r1952 402 hours
October 1952 226 hours
November 1952 3',9 ',qours
December 1952 38S hours

Total Tine 2159 hours

d. Ground Control!ed Aooroach- In tho reporting period, 2,463
_h_ Station unit of which 626 wereGCA apprcaches were made by '__

instrument approaches.

o. A_irFreight and Passen2er -

1. Flights outgoing 333
2. Passengersoutgoing 5,130
3. Pounds of freight outgoing 7,_
A. Pounds of fro_gnt incoming 73,636
5. Pieces of freight handled 1,213

PJ'JSTRICTFED 2
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EL TORO CO_._ICDINGOFFICERS

1,July 1942- ' .....

- 14 Nov 1945 Col. F. H. Lamson-Scribner

14 Nov 1945- 22 Feb 1947 Brig.Gen. I. W. Miller

23 Feb 1947 - 5 Mar 1947 Col. Frank M. June

5 _ar 1947 - i Jan 1949 Col. Stanley E. Ridderhof

i Jan1949- 13 Jan 1949 Col.FrankM. June

.13June 1949 - 1 July 1949 Col Z. C. Hopkins

i July 1949- Col.PiersonE. Conrad
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MODERN FURY JETS FLY IN FORMATION OVER MARINE AIR STATION AT EL TORO

x' lace 1942 a peaceful valley, nes- and .fircrafr parking sp:tce with giant thousands of *larines poured into thetled in the mountains near Santa hangars, mess halls, control tower and new station. Pilots, fresh from flight
Aha, California, became a beehive of operations bui[dings springing up with training, were given their advance
activity. Giant earrhmovers and con- other facilities that go into making a operational training in the Marine
strtlction activities covered the 233')- huge military city. And, on St..Pat- Corps' aircraft of that era, the t'4t'
acre tract that had once been fertile tick's Day, March 17, I943, the El C_rsair, the sJm Dan,/less divebombcr,
farm land. In just a £ew months, Toro Marine Corps Air Station was the _t4x_and LtS_ transports and all thc
what had once been orange groves and formally commissioned, other aircraft that were used by ,'x,la-
bean fields, became runways taxiways In the early years, thousands upon rine flyers. Aviation ground person-

_'5':. ~

COPTERS ARE USED IN MARINE AERIAL ENVELOPMENT TACTICS THE BUSIEST SPOT ON THE STATION IS THE OPERATIONS TOWER

8 NAVAL AVIATION NEWS
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CORSAIRWAS ONE OF FIRSTPLANESTO OPERATEFROMEL TORO THE NEWESTJET PUT IN OPERATIONIS DOUGLASF4D SKYRAY

nel became used to round-the-clock ing Orange Counu"s I.u'gest military mand of .MGen. Thomas G. Ennis. was
training programs and made good their installation to reve,'t to its original commissioned on tl_e anniversary of
l.eatherneck vow _'to keep 'em flying." state of farmlands when thc Korean the Marine Corps, Nc)vember Ill, l_)42,

Although used primarily as a train- Conflict broke our. :\nd, with the at Cherry l_oinr. N.C. After i_s re-
in c and staging point for .Marine continued threat of Communist ag- turn from duty in the Pacitic in \VXV
Corps aviation l. lnlts, El Toro .dso gression. El Toro was reevaluated .is Il. it was decommissioned: but in 1_2
served ,ts a debarkation point for avia- re irs need in the future and became it was I'ccm_missioned and based at
lion personnel transferred to Marine a permanent Y,iarineCorps installation. MC:\.5 MI.xx]l. in September 1_5_.
combat squadrons in the Pacific. it The mission of EI Toro today is the command post was moved :o
_vasn't )on.g before El Toro earned the basically the same as it was I_ years MC.\S 1:.1 Trine.
name of the "Gateway to tile Pacific." ago. Et is used primarily for advanced Tile \Ving has under its command

Tile number of aviation personnel at operationa{ training and as .t _tagin,g \{.u'inc :\h'craft (._roup 3(3. MAG-36',
Iii Tom increased steadily :is the war point of .Marine Corps aviation units, helicopters were tile first to train from
,.vent m_. and the skies overhead be- lc is still the gateway to tile Far East rile deck, ,)f thc USS l'/,,'/is /3ay, the

came the "Times Square" of western for all M'a,'ine aviation personne[ ioin- ',vm'id'_ firq: heiicc_pter .t_sauit c,'rrier.aviation with rhous;mds of .fi,'craft in,g the Fh'st .Marine Aircraft Wing. El Toro ix a complete city with
landin._ and taking off at El Toro. It now in ,Japan, and other Marine avia- b._r;'ack,, mess halls, warel{ouses.
is the opinion of high ranking military titm units hx thc Pacific. _xx'immil_ pools, riding stabies, ho_-
mficials that during World \Var I[ th'c Tile present Commal_ding General pit.d, ci_apu{, theater, service clubs and
Marine Corps Air Station at Iii Toro of El Toro is B(Jcn. l:ranl_ l'l. \Virsi,c, \l.,rine ['xchan,_e. lc has ,me of ,_i_c
had more than "served its purpose." a veteran .\[arJne ('.tH'ps pilot, who be- mo_t hc._tlt{iul Ix-hole :.loll courses in

Bur I':1 Toro was a temporary war- .gan his career in 1927. _mtrhcrn tlalifornia.
time installation and sho,-th' .}.(tel' the El Toro is als_ thc "hume" of .\it'- 'F,>d.xv, ,tl_proxinlately ,qi)0() men
,qrcat war's ere,{ the future of the huge craft. I':feet Maline Fro'ce, Pacific. _nd w,;mun \l._rines .tnd [()(Io cirri-
base hun.g in the balance as the armed commanded by .M(;cn. C'l,_vto,_ C. iaq,. _tationcd ,tt l':l T_ro, enjoy ti_e
forces returned to peacetime strength. Jerome, a veteran of over 3g years (aci.litles that the ,_iant air station ha_
[n Eact, there was a question of allow- Marine Corps service, to orr'er. .\ fric'ndh' relationship be-

From its l-[eadquarters ,_t I'l 'Fm'o. twecn thc civilian populace of ()vance

; fi5, [l_/.__, -?_ ..\iri:.MFl)ac per forn, s manifold t'asks. CmJnry .u_d the 1':I To,'o Mar incs has
I [ts primary function is the training and existed ,ince the ua,'lv dav_'.

, ,,:..: :, support oS Marine aviation units of To the mn'th of the station lies the

the Fa,' East. lc provides trained effcc- cote-i< delights, to the east .tre several

i I Fleet .\la,'ine Forces and Naval forces thc m._nv ,unnv l_acific beaches.7';,'ii',; afloat under direction of task force Two facilities, tile XLu'iue ('orp_

'_" 'p' _ of forward naval bases. It is respon- Lhe Marine Ct,rps .Xir Facility at .Santa_. ,,,--_

_ i carrier-based Marine .fir units in tile \ViI'Sl_ WEll} also is et)l'lllll;lndei-, ._1,1-

i_' k Pacific. Its secondary function is to tine .\ir l_.txes. \K'est'erll Area.
administer a.lld supervise all .\larine I:rum plows co ID,/hrr iets in I_

'__ _ aviation personneland acti,'ities of its years, l)u,'eloped from a bean patch.
subordinate units for the Pacific area. in L')l';lll_C (.'t)tllll/V IJO become a mod-

The Thi,'d Marine Aircra(r \\"h_: er,1 .dl-_veari_er air st._tion, iii Tm-_

_'_? A PARACHUTERIGGERCHECKSTHE CHUTES also based at Iii Toro tllldel' tile Ct)Ill- Il.Is a big place in n,_cional defense.

MARCH1958 9
..,._.



Construction jobs -2-2-2-2

The lladarStation _i!l be an air-conditioned 133' by 50T concrete

bloc[_ reinforced single story structure. It _'ill house '"_cz ,_ electronic

t_chnicians, a _oss iTCO_and one nedic_l corpsm_u. This construction _'_orl:

is being douc b_-thc Viking Co., of Covina, Calif.

One of thc !arscsi aontracts to be let so far is _'_o_._c_{tcp,slon of

rmirr,y 16L-3Zj% hero at E1 Toro, plus tiaa inst".llation of the a'_proacll

'_-'"- _,_ o)__c._.lL-.ndin.'_si-stem. Thisli_ntin_ systcn end constructi._nof '"- '_

contract 1,ms let to tiie Gordon H. Ball Inc., Danville, Calif., and i_ill

cost '_2,07L_,000,

opeclilcatlon_ on the run_.'/ay;'rillbe 55,556 se.uaro yards of roL_.forc:d

Port/?.ndcement _ '_c_ncrc_e, 13 inches thick over a l0 inch select base over

__ ' o_ Th-_' 'lo inches of native r_.tc_ie_]_scarified and compacted %0 _,_. %a_rm.vs

have 68_795 square yards of tl inches of reinforced Portland cc:uentconcrete

over a 10 _lch base.

The electrical contract on the rlu!i,m.yextension vm.slet to thc

?_<i?beryElectric Corp._ Soilta_.a_ Calif.

..11construction is under tho direct supervision of Captain _. M.

Johnson_ CEC, USI!, presently !iviilg at FOQ-18 herc_ E1 Toro _s Resident

Officer in Charge of Construction m_ his assisto_ltLicutcnont L. C.

Bcard_ CEC: USIi,2692 Rcdl_lldsDr., Costa _iesa. Piojocts Encinccr for

tlicconstruction projro_uis J. E. Davis of 1609 N. Rosei,;ood:Santa .'_na.
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77_FOFdi.TIdL'.L SET.VICE OFFICE ' _,y
,_.[.._'iE('Z CO_PS .,L_, ST..TiOil

EL TORO ,(Santa ,'ma) CALIFO;'_TIA
LI A-1230_ EXT. 431-433-1039

_,-" TO'lO _',.._-,Ii.:_''':'"'_' CCi:fPS AZ1 STATIOi_, _'m'"..' 19 -- Tile E1 Toro L-arJ_uc Corps Air

St:.t:.on, S_mta fma, Calif._ is presently undersoi,'LZ a giant face-lifting

-'hid_ :'_ill tm.ko it one of t_:c l_.rgest and ::est compz,chensivc _.tilitary air

stations in Southern California.

T,.rco of t:'..¢ Zlon't cciistructi-m jobs h_,ve _'lreadt: cecum v,dth the

co:.-o!etion dates sot for tho su!'.m_er of 1959;

COl,Suil.iCt!Ofl Of i_our_ t[!r e stor)_:.)or::ancnt'--'T.le thr,_c ,]cbs arc_ .... ' ' _ po

barrt'.ci:s foronlistcd:.lan; thc ...... '_._cnsicn cf on_ of thc azrcrafs rm_.'ra.ls

-,]us instnl!ation of ..... ac. -,' .'...:, ' and._ _nu . ;roach l_?:t-'._ ' s--svc:u construction of an

·optical L%ndinz system: .m_d construction of a mcditu.- rmlrfc rndar a_ _ trai?fic

cc,,,_,_l c_:i_,..,'....... Thc "o_:i'_,'- ,jobs ¥ri!! cost a total of a;)_ro:ii_mtcl7;

'' 000_000.

k_
Thc n:_':_zn!istcd ,.!chis imrr,:.ci:s frill ':oust 252 .'an and have an

?::,ro:_._. ba area of 5300 seuarc, feet in' c_lus,,'_ .. :,_'dorr.,i:oor.7,, rsstroor:.s,

.:on-c_: ..... mm.ca cfliccrs r'.u.=t,.__" ..... _ ai"_i office _._.cz!z___._'_. _',n,_rc.... ::ill :.1_

bca 260 _ by 350' _i '_''' ....p_..,.._,,.::, c.rcac. rid £¢ncos¢ s-'_,,,_:.',',-]..._.,o"_.-.....'¢. ssloctcd !r-rid-

scr.')inz arz incluclod iii 'oliocontract. Thc contr?.ctoris '.'alls Bcnz inc.,

cf Phocn_a, "-'-

Thc s:;c nd contract lot is the consti_ction of a -"edi,i:i i-rmr_o radar

air traffic contiml center lod?.tcd ill Ploasmlt Peak ia-: tl!c Clcvc!and [:',ztionsl

i.orcs_, rn elevation of approxJz_%tely [_.000 feet. Tams i!zi'f _tr,cc.r Control

_c:_tor v:ill provide covora.&o on ell air tra/.fic ¥d.t'.iri a 100 r?i!c linc of

_"'"'_of 50,000 foot altitude. Control can bo _ffoctcd to food as ;many

as throe aircraft into tho final approach pattern simultaneously.

--i'10rc--
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stations of compariable size.

_ publicWorks:
%

The giant Public Works Department at E1 Toro operates

with ten separate aecti0ns and handles everything from the

repairing of typewriters to large coastruction jobs. At

the present time there are 495 personnel in Public works, of

which 416 are civilians.

StatiOn Operations:

It falls to the responsibilities of the Station Operations

to handle all the incoming and outgoing aircraft at E1 Toro.

Firgu=es based on an eight hour day, five days a week, this

department handles on an average of 9000 operations a month.

Within the Station Operations is the _ir Freight Section. Last

year this section handled over 20,000 passengers, 50,000 pounds

of cargo and 800,000 pounds of baggage?
%

_-_ Utilities:

It takes many factions to keep a station the size of
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E1 Toro Facts-2-2--_

and warehouses dot nearly every area.

Dependent Housing:

E1 -ore ha s_ dependent housing are_. NAMAR (Navy-

Marine) Housing consists of 280 low-cost furnished units for

enlisted personnel.

Public Quarters, formerly Master Sergeant Quarters on

Station, is now open to Sergeants with seven years service

and above, consists of 50 furnished duplexes and eight two-

bedroom furnished apartments.

Temporary _uarters for officers consists of 18 furnished

QuonsetHuts. "

Field officers' Quarters consists of 50 three.bedroom

homes; furnished or unfurnished.

Generals' Quarters consists of two four-bedroom homes.

Junior Officers' Quarters consists of 12 two and three

bedroom apartments.

Wherry Park, located just outside Gal_e #2 of the Station
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ADDITIONAL FACTS ABOUT THE _RINE CORPS AIR STATION, E1 Toro.

j'

The Nari_e Corps Air Station, E1 Toro, Calif., consists

of a total of 4,412.75 acres. Of this, 3,876.65 acres are

Navy ovmed, an easement of 27.85 acres and 508.25 acres are

under lease. There is 43,050 lineal feet of feL·lcing surround-

ing the boundary areas of the Station.

Runways:

E1 Toro_has a total of five runways, the longest of

which is 8,000 feet and the shortest is 6,312 feet. These

are all asphalt runways 250 feet wide. There are 29 taxiways,

20 of which are asphalt and nine of concrete.

Buildings:

There are 16 hangers, 41 squadron and group administrative

buildings, 39 enlisted barracks, 17 bachelor officer quarters,

14 instruction and training buildings, 13 buildings for

_._ messing facilities, 11 _'_rine Corps Air Station administrative

buildings and 26 t_ersonnel service buildings. Storage areas

(Encl_2_to CG,MCASltr) -more- _.
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consists of a total of 571 units. There are 378 for enlisted

and 193 for officers. The._e are as follows:

228 duplex apartments, two-bedroom, for enlisted.

ll6 duplex apartments, three-bedroom, for enlisted.

87 individual homes for junior officers.

28 duplexes for junior officers, 2&3 bedrooms.

42 apartments for junior officers, one bedroom.

36 quadruple apartments buildings for enlisted.

30 individu al homes, P_3 bedrooms, for field officers.

Navy Supply Department:

E1 Toro is also home of one of the three Navy Supply

Departments located at Marine Corps _ir otations. The other

two are located at MCAS, Cherry Point and MCAS, Miami, Fla.

The Navy Supply Department here handles over 80 thousand

different items from the smallest of airplane bolts to the

very flight gear worn by the pilots. Navy Supply expenditures .

,!

in Orange and Los Angeles Counties alone runs over 2 million

dollars annually. The giant department, in addition to its
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...

with an annual payroll of one million dollars. The Navy Supply

DePartment has been at E1 Toro since 19_ and has grown from

just a tent to six huge warehouses that hold over $28,000,000

in stock.

Fuel:

The jet aircraft at E1 Toro consume, approximately

4,000,000 gallons of JP-4 fuel monthly. The fuel is brought

into E1 Toro through a_eight inch pipeline that extends from

the E1 Aero Station to Norw_lk, Calif., 29 miles away.

Fire Department:

The fire Department at E1 Toro is maintained by 41

civilian firemen and they operate out of two fire stations

with three engine companies. Their equippment is four, 750

gallon pumper trucks, one 500 gallon pumper truck and three

other type vehicles. Each member of the department has to

_ attend at legistfour hours of instructions a Week plu_ they

also conduct instruction periods for E1 _oro personnel. Fire

loss at E1 _Aoro is one of the lowest in the United' States of
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E1 Toro operating smoothly. A few of these is water, electricity ,

and heating and cookii-_gfacilities. E1 Toro uses over

/

500,000,000 gallons of water a year which is brought from

Boulder Dam in Colorado. It is pumped into the Station by

three 75 horse power pumps. E1 Toro also uses over 1,800,000

kilowatt hours of electricity a month and 14,800 gallons of

propane gas and 53,000 of fuel oil for heating and cooking

purposes.

-30-
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Chapter I Introduction

Table 1-2
History of Installation Operations

(Sheet 1 of 3)

I

Period Type of Operation Weapon Sy_em Hazardous Substance Activity Map
Rdenmee:

I

Pre-1943 Agricultural Nora Po,-nfial pesticide us_ VL

1943 New construction None Construction VI.
LaMfilling I

MCAS El Toro formally eommiasioned STP and sludge drying beds 2
Fuel/oil/chemicalstorage VI.
Dischargeto washes 3
Wasteburning 8

1943 to 465,aircraft assigned Fighter. Bombing. and Training Construction VL
1945 _4U, 'rBM, RSC, C-54, $N.f) Aircraft LaMfilling I

Fuel/oil/chemical storage VL
15,470 personnel assigned STP and sludge drying beds 2

Dischargesto washes 3
UST petroleum/wastestorage VL
Oil/water separators VL
Aircraft refurbishing operations 4
Wasteburning 8
IWTP 9

1946 to Marine aircraft groups assigned Fighter, Bombing. Transport, Petroleum disposal area 5-
1952 Aircraft (F4U, FTF, TSM. C-54. SNJ) and Training Aircraft Landfilling 1

Fuel/oil/chemical storage VL
4,000 personnel assigned STP and sludge drying beds 2

Dischargesto washes 3
USTpetroleum/wastestorage VL
Oil/water separators VL
Aircraft refurbishing operations 4
Waste burning 8
IWTP 9

1952 to' Aircraft fleet marine force assigned Fighter, Attack. Transport, Explosive ordnance disposal 6
1955 Training Aircraft. and Petroleum disposal area 5

Marine aircraft groups assigned Helicopters Landfilling I
Aircraft (F3D. FgF. F0_F.C-119, C-54. Fuel/oil/chemical storage VL
AD, HRS) STP andsludgedrying beds 2

Discharges to washes 3

UST petro!eum/wastestorage VI.
Oil/water separators VL
Wasteburning 8
IWTP 9

1955to Onemarineair wing Fighter, Attack, Transport, Explosiveordnancedisposal 6
1960 (3d MAW relocated to MCAS El Toro Photographic, Reconnaissance, Petroleum disposal area 5

from Miami. Florida) and Tanker Aircraft LandfrTling I
Aircraft (AD, A4D. F3D. F4D. FSU, Fuel/oil/chemical storage VL
FgF, C-119, C-54) STP and sludge drying beds 2

Dischargesto washes 3
UST petroleum/waste storage V'L.
Oil/water separators VL
Wasteburning 8
WIT 9

}

Final BP,ACCleanupPlan 1-17 March1999
MCASEL Toro.CA 021181999:51 AMCDM



Chapter 1 Introduction

Table 1-2

History of Installation Operations

_._ (Sheet 2 of 3)
I el I I I

Period Type of Operation Weapon System Hazardous Substance Activity Map
Reference z

i i i

1961 to One marine air wing (M MAW ) Fighter, Attack. and Tanker Explosive ordnance disposal 6
1975 Aircraft (AD, A4D, F4H, C-130) Aircraft Petroleum disposal area 5

_fllling 1
8,600 personnel assigned Fuel/oil/chemicai storage VI.

STP andsludgedrying beds 2
Dischargesto washes , 3
UST petroleum/wastestorage VL
Oil/water separators VL
Fire training area bum pits 7

1976 to One Marine Air Wing (3d MAW ) Fighter, Attack, and Tanker Explosive ordnance disposal 6
1985 Aircraft (A4D, F4H, C-130) Aircraft Petroleum disposal area 5

Landfilling I
Fuel/oil/chemical storage VL
Discharges to washes 3
UST petroleum/waste storage VI. -
Oil/water separators VI.
Fire training burn pits 7

1986 to One Marine Air Wing (3d MAW). Fighter, Attack. and In-flight Petroleum disposal area 5
1991 Includes: RefuelerAircraft, Fuel/oil/chemicalstorage VL

MAG -I 1 90 F/A-18 fighter attack Helicopters and Logistic Discharges to washes 3
aircraft Transport UST petroleum/waste storage VL

12 KC-130 Oil/water separators VL
MAG -46 12 F/A-18 fighter attack Fire training bum pits 7

,_,_.._ aircraft
12 aircraft (CH-46)

Station 3 aircraft (UH-I)
3 aircraft (UC-12)
I aircraft (CT-39)

7,200 personnel assigned

1991 to One Marine Air Wing (3d MAW). Fighter, Attack, and In-flight Fuel/oil/chemical storage VL
1995 Includes: ZefuelerAircraft, Dischargesto washes 3

MAG -11 125 F/A-18 fighterattack Helicopters and Logistic UST petroleum/wastestorage VL
aircraft Transport Oil/water separators VL
12 KG-130 Petroleum disposal area 5

MAG -46 12 FIA-I 8 fighter crack Fire training bum pits 7
aircraft
(Reserve) 12CH-4fi helicopters
Station UI-{-1search and rescue
helicopter '
UC-12, CT-39 logistic aircrafz

8,000 personnel assigned
., 'h ,l

l

Fuul BRACCleanupPlan l-I $ March 1999
MCASEL Toro,CA 02/18/999:51AM CDM



Chapter i Introduction

Table 1-2

History of Installation Operations
_, (Sheet 3 of 3)

I · II

Period Type of' Operation Weapon $Fstan Hazardous Substance Activity Map
Rdera_ _

I I

1995 to One Marim Air Wing (3d MAw). F'qlh'-r, Attack, and In-flight Fuel/ail/chemical storage VI,
present Includes: Refueler Aircraft, Discharges to washes 3

MAG -11 42 F/A-IS fighter attack Hclicopu:rs and Logistic UST petroleungwa.s_ storage VI.,
aircraft Tr_'upo n Oil/water selmrators VL

2 T-34C trainer aircraft Petrolctun disposal area 5
14 KC-130 aerial Fire training b_m pits 7

rcfueler/u'anspon aircraft
MAG -16 84 CH46 transport helicopters
VMR-2 3 UH-1 search and rnscue

helicopters
3 UC-aircr'_t
I CT-39 logisticaircraft;

MAG..46 12CH-ti (reserve)
helicopters

9 CH-53 (reserve) helicopters
(PAA for 8) actually do not have a home
5,546personnel assigned (civilians

. included) . ,,

Sources:

MCA$ El Toro Master Plan, 1991
MCAS El Toro & Tustin Unofficial Guide and Directory, 1992
MCAS El Toro Command Museum Personnel

Notes:

I Reference numlgrs correspond to locations shown in Figure I-2

Abbreviations:

VL -- various locations
STP = sewage treatment plant
UST = underground storage tank
IWTP --- industrial wastewatcr treatment plant

FinalBRACClcanupPlan 1-19 Marc_1999
MCASEL Toro.CA 02/18/999:51AMCDM
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DESCRIPTIONS OF MILITARY AIRCRAFT
ASSIGNED OR ATTACHED TO
MCAS, EL TORO OPERATIONS
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STANDARD AIRCRAFT CHARACTERISTICS
R513-1 "COMMANDO"
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_' ,MISSION AND DESCRIPTION _ WEIGHTS POWER (-.ANT
Th_ _urtiss "Commando" R5C-1 is a troop-cargo ,.oadings Lbs. L·F· NO· & ?;ODEL......(2) P.-2_¢)o-51
transport,similarto the Air ForceC-46A,for UFH....................F. & _.
medium-range hauls· It was used in the C.B.I. E_TY .....30,241 ............. SU_!.;HCH......1 St_;.e, 2 [:Feed
theatre by the Air Forces for over the "Hump" BASIC .....31,828............. PR¢,].G_'AHP_'?£IO...........2:1
air lift, and extensively by the Marine Corps DF_$IGN....46,000........2.67 DROP. EFR .............Curtiss
in the Central Pacific, North China and Japan. _t_X. T.0..52,OO0 ........2.52 PRr,P.DES.NO ........ 81Y,-3C3-18
The airplane is of conventional design and con- _t_X.LI_ND..52,0OO............. NO.BL./DIA .........././13'-6"
struction. The wing carries Frise-type aileron

and rearrard-moving slotted flaps hydraulically Ail weights are acttml· [RATINGS]
actuated. De-icer shoes may be fitted. Aile-
rons and elevator controls contain boosters, T.O. 2_ob' CH,2_,om.(_^lt.s.L.
and rudder and elevator are fitted with spring-
tabs. The fuselage cargo door is 78.5" high NOIfflAL 1600 2_O0 S.L.
forward, 66.5" high aft, and 95.5" wide. to 5700' '

1_50 2ZOO 130(O'
FUEL AND OIL

Gals· - No· Tanks - Location SEE IIOTE

1400 .........6..........Wing SPEC NO. _-8035-D
1600 ......... 16 ..... Fuselage
FUEL GRADE .....100/130
FUEL SPEC......AN-F-48

ORDNANCE _
_ax. package size

CAPACITY (gal.).........120 90" x 60" x 80"
SPEC ................ _J_-O-E

GRADE ........... 1120-]1'30 lax Payload 10 COO#· · ·lo.mace· ,

100 psf....floor io,;d,Fwd.
200 psf .... floor lo_:d,_ft.
31 psf....floor ]o:.d,lo_ver

DIMENSIONS 'ELECTRONICS

SP_'_..................108'-0" CObfi_h_ND.............SCR-274-N
LENGTH 76'4" SCR-522·eeeeeemee_e, eeee _ or

HEIGHT .................21'-8" LIAISON .............SCR-287-A
WING AREA ........1360 sq. ft. COMPASS.............SCR-269-G
U.A.C ..................164.3" or AN/APJ_-?
TREAD..,............··25'-11" or riN-26-C

N_f_KERBEACCR _,.C......RC-43B
GLIDER INTE_d_HONE..AN/AIA-1A
GLIDEPATH HEC......AN/ARN-5A
ALTIUFTER.............SCR-518

or AN/APN-1



f f

(2) (3) (3

_O_ mD LOADING C(INDI_ION uAl{GO - TROOP CAdGO - TROOF CARGO - TROOP

TRANSPORT TRANSI_]RT TRANSPORT

O TAKE-OFF WEIGHq lb_ 52000 A5OO0 zgooo

"-'-__--0 fuel lb,' 8_38 88_u_ _, , vwj-.

Bombs lP.,_ ..

o_O tn p_x_An lbs . loooo annn 6000Wing/rower Loading (a)lbs/se.ft lbs/ DhF 3a,2/lV.O qa.a/5¢__ 35.3/16.6
.-O_r,. t- ' ' ......

(D_ O St_ll Speed--Foweroff kn v6.6 vi.2 73.6
Z Stall speed--Foweroff - No/Fuel kn 6q.8 6_.a 66.5o_ _-o

(J O
b.----t-(D_ ,,, Stall Speed--Foweron knMaximUm.Speed/Alt (D) kn/ft 227/16000 233/16100 230/160000_

O O _ _ lake-offDlstance, deck -- calm. ft !900 lqoo 15AO
03 6----'_ O Take-off bistar;ce,deck....kn. ft
tn _O _O Cf) _ake.-o{{'bistence,Airport (50 ft.) ft /+900 3160 385o

--{__ '"O _ Rate of cli_,b -- sea level (B) It/rain 595 830 720

2--_8 _ ,,Service ,Ceiling (B) f% 18000 20600 19300_fime-to-climb10000 ft. (B) _iB 19.2 13.q 15.5

__ Qq_= _ __ 7ime-to-climb 20000 f_. (B) rain ,,. 38.6
t3_ '-_ Combat Range/v ay _ coo ft. ,,.nli/kn 1&g_/_35 ]o&q7_ _l 1750/12q
_r 5t5 O0 Combat Radius/V ay ft. n.mi/kn ....

m_ [OAt_INOCONDITION I .
rO __ O_ GROSS WEIGHT . .fbs

___0 Engine power .......
c_ Fuel , lbs ....

B0mbs/1anks

oo °o0 0 MOx. sneed at sea level kn ..
Max.speed ft. kn ..
Combat speedLAlt, kn/ft ....

· Ra.te of climb SL .ft/min
Ceiling for 500 fpm R/C ft
Time-tc-climb/Alt. ,. ,, rain/fL

· t NOTES I
(A) []_F at k_ximumCritical Altitude
(B) Normal BHF

Performance is brsed on flight test of the RSC-1 airplane. P_nge is based on engine sFecificatien, fuel
consunptio_ data increased by 5%.

Maximum combst range is reduced by generator licit._tions which restrict operstion below 1600 PPM.



Provisions for 40 troop seats or 24 litter patients are _corporated.

Performance inc!_des the effect of de-icer boots. Removal of de-icer boots increases Vmax at ACA by A.5
knots and maximum combat range at 1500 ft. by 3%.

Performance with one engine inoperative, propeller feathered, landing gear and flaps retracted is estimsted
to be:

Gross Weight ............................................... 50OOON
Rate of Climb - S.L. - T.O. Power..........................110 Ft./_lin.
Service Ceiling (nornal power) is 1000 ft. at 423OO_

100 gallons auxiliary fuel tanks may be installed in pairs in the main cabin, up to 1600 gs]lons.

EngineratingsfromFlightTest:

_BJqp. Rpm. Alt.
T.O. 2000 2700 S.L.
Mil. 2000 2700 1500'

1600 2700 13500'
Norm. 1600 2400 6100'

1450 2400 14000'



NAVAL AIRCRAFT

The TBF was designed in response . ;;' .'
to a Navy invitation for new designs .i_!i;
for a torpedo bomber to replace the
TBD Devastator, In April 1940, a con- _':.'
tract was issued for two prototype :...:_:_._::;?:i:_:-;i?"'
XTBF-ls. First flight was August 7,
1941.The first public look at the plane ..
wasscheduledfor December?. That "'
day's events led to naming the new
aircraft Avenger.

In December 1940, one year before
U.S. entry Into WW II, a production
contract was ordered and TBF-ls be- '.;'_"':':':
gan rolling off Grumman's assembly
lines soon after. Among these early

models were some assigned to Tor- '_":"'" '"" 1_';:":'""' "':!',:::'{::?"'::."'i:-pedo Squadron Eight. Though they did
not reach the Pacific in time to join
VT-8's TBDs on Hornet, six partici- :',:::i
pared in the Battle of Midway from
that island's airfield:

In November 1942, Eastern Aircraft,
a division of General Motors, began
delivering the first TBM-ls, supple-
menting Avenger production, and, in
December 1943, Grumman discontin-
ued building TBFs to concentrate on
producing the F6FHellcat.

The Avenger was produced in many
versions, the most numerous being
the TBF-1 and TBM-1. Other models
Included the TBF-lC and TBM-lC with
two wing.mounted .50 cal. guns; fol-
lowed by versions with special radar;
with cameras for photo recon and with
searchlights for ASW. The TBM-3 with
more powerful engines replaced the
-1 series in production. Versions were
built or modified including -3Es with
improved radar; the first carrier AEW
airplane; and ASW, utility, ECM and
COD models.

The Avenger made its name in WW
II as a rugged torpedo plane used ef-
fectively against surface vessels in
the Pacific and from CVEs in the At-
lantic as an ASW attack plane.

Avengers also served with the
Royal Navy, Royal New Zealand Air
Force and French Navy. Ironically, the
last TBMs to be retired from active
service, in 1962, were flown by the
Japanese Maritime Self Defense
Force.
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' DEOLASSIFED,1

I SUE A S
_E_NE CHA_ACT?-'FRfS_IS_& 'PERFORMANCE BUREAUOFAERONAUTICS-NAVYDEPT.

COLUMN NUMBER I .. , 2' 3 4

TORPEDO TORPEDO TORPEDO BOMBER
LOADING 1-MK13-2 1-MK13-2 1-MK13-2 4-500#

CONDITION TWO TANKS
FOCTEP_NAL

i iGRO,SS WEIGHT LBS. 16A12 16z12 1736A 16426
EMPTY WEIGHT I'ACTHAL') LBS, 10555
..FUEL/OIL ' GALS 33_/1q I 335/19 A51/25 I 335/19
FIXED. GUNS/AMMUNITION 2_.50/400 _ds ' ..2-_ 50/600 rds
FLEXIBLE GUNS/AMMUNWION 1-. 50/200. 1-.30/500 1-, 50/400. 1-._0/500

ENGINE POWER

USED FOR PERFORMANCE _ NORMAL NORMAL ___a_._
WING LOADING LBS/SQ.FT. 33,A 33./, 35.4 33./.
POWER LOADING (_) LBS/BHP. 11.3 12.i i2,8 12.1

V-MAX. SEA LEVEL MPH. 2/.q 238 22? 238
V-MAX. AIRPLANE'CRIT, ALT, M PH _ _. 2_1/11700 254/11700
V-STALL. GROSS WEIGHT. _) MPH 76.9 76.9 79.2 77.0
V-STALL. WITHOUT FUEL _ , MP H. 72 - O 72. O 72.6 72. O

TIME-TO-CLIMB -I oOOOFT.'- MIN. 13.0 15.9 1 B. 0
i TIME-TO-CLIMB -20000FT. - MIN, /,1. _, 59 · 7 A1. q
SERWG¢CEmUNG FT, 21400 20900 19400 26900
TAKE-OFF DISTANCE -CALM- FT 1071 1383 ....1076
TAKE-OFF DISTANCE -IS KN- FT, 650 850 653
TAKE-OFF DISTANCE -25 KN- FT, /.$5 563 438
TAKE-OFF TIME SECONDS. _ _

_ MAX, RANGE/V-AV. (_) ' ST. MI/M PH, ...... 1105/153 1390_152 1105_153

BOMBING RADIUS/V-AV.-ZO%R_ N MI,/KN.
BOMBING RADIUS/V-AV.-33%'R- N MI/KN.
3AT'ROL RADIUS/V-AV.-2O% R.- N .M.I/KN.
PATI_OL RADIUS/V-AV,-33% R.- N MI/KN .....
SCOUT. RADIUS NMI.

,COMBAT RADIUS NMI. .... 225 ',_4o . '.-- 225ENGINE/PROP. GEAR RATIO W. A__,. R-2600-8 (16.9)
NORMAL MILITARY

ENGINE RATING 1_00/2/.00/SL-5800 1?O0/2600/SL-3000
BHP/R PM/Al.T, 13501/2%'00y8g00-13000 1550:/2600/7800-12000

1700/2600/Take- off
STATUTE MILES USED-EXCEPT-RADIUS IS GIVEN IN NAUTICAL MILES & KNOTS.

HOTE _) BHPAT MAX. CRIT.A.LT. _ STALL-WITHOUT POWER _ AT 50001 ALTITUDE

TANKAGE IN GALLONS OIL FUEL OFFENSIVE ARMAMENT

PROTECTED 32 1335 _setage Bomb Bay ....
UNPROTECTED Tnrnedoeg: 1 M_13-1. or -2

X " '

[ TOTAL-INCL.PROT. 92 335 BomBs : 1-1600_.'l-lO00_
INCREASE-REMOVED PROTECTION _Nc _ Removable) A-_OO_ _lp-loo_

._. D: Bombs : i=650'_ 6r A-32'5_
__ __ NOTE: Tornadoes or Bombs can not

DROPPABLE BOmb Bay (Unnrot.)33_5_ be carried if internalDROPPA.BLEwinz:2@ _8(Un_rot.) 116 droppabl$ tank is installed,
PROTECTED+UNPROTECTED+DROPPABLE. 3_ 726
REMARKS- Ferry Range is 2685 miles with gross weight 15770 !bs.; 726 gals.

,_._ fuel; ,and having AFB: Gunm; Amm-_lt!on and A'mnn_, 'r_mnv_cl.

SUPEF_._E:E)E._ e/e/4s - '- AI__ TL_M -lC &-I
Juv MODEL-TBF'{C&'l



;'.: _:"'_,;:.:; , _ ALSO-- TBM-I C &-I

MODEL-TBF-IC&-I
/_AVAER

IRPLANE CHARACTERISTICS & PERFORMANCE BUREAUOF AERONAUTICS-NAVYDEPT.
COLUMN NUMBER 5 6 ? 8

BOMBER SCOUT SCOUT SCOUT
LOADING 1-1000# ,

CONDITION

GROSS wEIGNT LBS, 15/.22 1/.358 16334 17121
EMPTY WEIGHT (.Anq'_]'A T.) LBS. 10S55

FUEL/OIL GALS. 336/lq I 33_/lq ! 610/32 I 726/32
FIXED GUNS/AMMUNITION 2-- · 50/600

FLEXIBLE GUNS/AMMUNITION 1-. _0//_00 1-. 30/500
ENGINE POWER

USED FOR PERFORMANCE NC!RMAT. _ N(3RM'A'r, NOi%M'AL NFiRMAT,
WING LOADING LBS/SQ.FT. _ __ 29.D 33._ 34.8 '1
POWER LOADING (_ LBS/BHP. _ lO.& 12.1 12.7

V-MAX. SEA LEVEL MPH. 23q 241__ 233 228
V-MAX. AIRPLANE CRIT. ALT, M PH. _ 258/11700 254/11700 242/11700
V-STALL. GROSS WEIGHT. _) MPH _ 72.0 76.8 78.6
V-STALL, WITHOUT FUEL (_) MPH. 6q. R 66.8 67. S 67 · 8

TIME-TO- CLIMB -I OO00FT.- MIN 10.9 9.2 12.3 15.1

TIME-TO-CLIMB -200OOFT.- MIN. 32. _ 2_. _ _2 -10_ {/,. 2SERVIOE CEILING FT, _ 23_500 . 19600
TAKE-OFF DISTANCE -CALM- F'I' _ _ 1055 1285

TAKE-OFFDISTANCE -15 KH' FT, 520 415 6/.O 796
TAKE-OFF DISTANCE -25 KN- F T, 3AO 262 _ 532
TAKE-OFF TIME SECONDS - _

MAX. RANGE/V'AV. (_) ST.MI/'MPH. ] ]_O_Z_ 1300/1/_2 2136/149 233_/1/.6
BOMBING RADIUS/V-AV.-20% R.- N MI/KN.
BOMBING RADIus / V-AV.-S3% R:- N MI/K N

PATROL RADIUS/V-AV-20% R.-.- N MI/K._!
PATROL RADIUS/V-AV-33% R.- N MI/KN.

sc--_0_-. R-_-Y_ .... NM1. 3/.0 580 645
LCOM_BA-T_____' ' ' NMI. ;235 ....

PERFORMANCE IS BASED ON- Flight Test

RANGE & RADIUS ARE BASED ON Flt_ht Test FUEL CONSUMPTION DATA INCREASED
BY 6 PERCENT TO CONFORM WITH PAST EXPERIENCE.

Prnctteal combat radius is based on 20 m_n. warm-up _nd idling; 1 min.
take-off; 10 mia, r_ndezvous at 60% normal sea level power (n.$.p.) add
auto-rich; climb to 15000' at 60_ n.s.p, and auto-lean ,_nleSs auto-rich is

required for cooling; cruise out at 16oo0t at 60_ n,$,p, and required
mixture; dive, drop bombs, torpedoes and external tanks, co_at at 1_001 for

5 min. with full military power plus 10 min. with full normalpower;
cruise-back at 1500t at 60{ n.s.p, and _uto-lean, 60 min. rendezvous,
]nndfn_ _nd re._erve at V for max. ran_e and _to-lean. Radius $ncludes
d_stan_e covered in clim_ bu_ not in divQ ,
practic$1 scoutin_ radius is 1/3 of ranze at V for ma x. range at 1_00' with
fuel taken out for 20 min. warm-up and idle, 1 min. take-off and 60 min.
for r_ndezvous, landin_ nnd r$$$Tve.
The followlnK changes are incorporated: Contract - thru AQ; Service - thru
_121: Pendin_- (1) 2-.50 Cai. wing guns installation (2) provisions for
2-58'_al. dr6nnable win_ tanks._ --

Col. _7) - Internal Dronnabl. _)_l T_nk Tn._tnll_d_ -
Col. (8) - Tnternal Droppable & Wing Droppable (.2) _.'t _T.nk._ W_talled, ....
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XF4U-3B ' '" ;"

i
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·:.......· ' ._.:"i"'.:':::'i:'i',::i;:'_::!i.̧i:"

n the occasion of 'theL75:th'
Anniversary of Naval Aviationj':it
notable that Vought Corsairs'
on board for more than two-thirdS:'of t'_!e;

period. ' ' '"': .' .'.:-
First came the series Of: biplanes,i:

starting in 1926. Before:they were tg?Jl/l_,:..i
phased out, the XF4U-l'ent;ered. the::
scene in 1940.'The inverted'

Corsairs continued the traditi0nl . . ,'i'..er
total of some 30 years wher_

the fighter-bomber Corsairs wa:s,,ref ,red,:.
After a break, the A-7 Corsair/I'('
biplane's name was unofficiafJ,piCked,UlS,'i.:-',i
in 1965, cant nuing'to the present;'.wi(h:

more years to come. ..' , '' ;, I_{-:'-'· ,. , · , ...,.

So, it is appropriat e to coyer the first.. :-;,t( ..,
official Corsair on this anmver_sary year.

Significantly, the first· bjplan'e .... ,,-,_,,

32Us), the F4Us and the'A-7s haVe"all:-,'.: .'.,".First', L_29;'.1!
played key roles in NavY. and',Mar'i:ne i.·='::"i' "' ..... '· . ,. ,, ,.,,

Corps combat operations..:' ".": '. ',
The story of the Corsair 0f'WW:,II ia!n'id)...... , .. -; . , ,.,..

- ,.,',:,.:.;.i,?_ ... ,::: ..'..:,-..:....,, : .... ':..: _;,; '?,:,.;!_
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carrier use of the Corsair, Alarge number The FG-1Ds continued as mainstays of ': "; ' 'i.. :;' ', .::..':i I '" ' ' .'{:,:'i"":_'

of -1 and -1D Corsairs were provided to the Reserves, while the -5s gradually F4U-lC '":' :.',::
the British Fleet Air Arm. Their wing tips replaced the -4s in fleet'squadrons. The - "*" ""' *_;

_--*_lightly clipped to clear the lower* 5N night fighters became major ,....

%,_._ overhead on the Royal Navy components of carrier air groups as the ,, :.::.
carriers, where they were fully new jets took over thebasic day.fighter. ' *'"'
operational even before the landing gear role, Some -5Ps were also built. . . .- :'.

fixe s were installed, Much of Goodyear's Production of the -5 series continued at ",,,._
later production was built asthe -lA, for Vought after its move to Dallas, and the ' :_

land-based use without foldingwings and Korean confhcl brought the Corsair back ...::
other carrier systems. New Zealand's once more into the forefront, F4U-4s . '...

RNZAF also flew -ls, As a fighter and returned in numbers to the carriers and :.', ,'i.':
fighter-bomber, the Corsair was one of winterized -5NL versions were built to _ . ':'.,

the outstanding WW 11combat aircraft, operate better in frigid weather _._.___ .:Attempts to increase the Corsair's conditions The Navy and Marines both ,,

performance at altitude led to the very successfully employed the night /_ '"'
experimental turbo-supercharged XF4U- fighter -5Ns and -5NLs. A Iow-altitude, / ' '
3. While a few FGs were modified late in heavqy armored version of the -5 was I '

not become operatmnal. The next were redesignated AU-ls. Production of .,. ·
improved engine installation was the "C" 110 completed the Navy acquisition of
series DoubleWasp, first in experimental Corsairs, though the French F4U-7s
-4s and subsequently in full production at were the last off Ihe line. With the end of " '

Vought, Goodyear was in the process of . the Korean war in 1953, the Corsairs __._J___.._.changing over when production there were rapidly released from operational - '..',".'..,:';
Was terminated after VJ day. The. squadrons, though they continued _ ,,;','::9::_

improved performance justified another few years in support roles· ::. :"'.;'"?'_:i..!.:::i?i
continued production after the war, Furnished to several other countries, ":*':;_

including cannon-armed -4Bs, night particularly Central and'South Ame'rica,:::' ,_

fighter -4Ns, ' search * radar-equipped as well as France, CorSairs continued in ': _: ___..,_.c-.. ..: '.:i*?.'?ii__!:4Es,and photographic-4Ps. Go0dyear'5 operational ..use · and 'in, :intermitte:ht'i:i , . .,' ,._..__._:7--...._ ".-"." '_ '

r;"t'he'F2G'"with'the Pratt and'' made.their debut'in ai_";l:'a'_e'_::sc;b_after,'. _;_' II '_-j
,Whitney R-4360 engine, was also closed WW' I1, especially .'With i'.the ::,R;4360':
OUt in the POstwar years after 10 engine, and eStablished:':a::i:Winning: .' . . ':,_?'i;
P!:oduction aircraft had been built, record. With their'*uniqbf_ wing: ::,' .'.:',:*.:,:.
':i.The new E series R-2800 developed by cbnfiguration and 'outstand ng" ":'.':';*;!:

Pratt and Whitney led to the .-5 Corsair, performance, the more than ,12,500 built ,_"'_._..._.__._, _ "._'..:'i-::':::'i.,_..With further performance improvements, are well commemorated by,thefew that . ,!._ . .?: :,:

Replacing the-4 in production in 1947, it can still be regularly seen flying at air !i_--_ '---._--___c__._".,,¥_.-.-..._.__-_: :'"'"was the first "all-metal" Corsair, shows and air races, and thoseinmany ""::'*"is'

including afl-metal outer wing panels· museums, a '" '* ' _ "i'i'i'.,'

· ' ......... "' ,-_, - ::':'.'"';"'::"/i'.' Length 33'4' 34'6" / _i..... '" _'.... '""=""' ,.i,._'i-!''
: i Span' 41'0" 41'0" . .:.., :_

:'i Grossweight 12.039 lbs. 12,902 lbs. ..,.-..,..,,_.:..,.',!'_Engine

· ::::,:!!il!..... · ' , ..,'.: :-FG:,'ID ',.- P&W R-2800-8 2,000 hp P&W R-2800-32W i ' :

._: _:. ' :! !:::_::.'::;"":.:ii?_:!:_"'?::"; ;:_':::i;'':!::' i!:; '' Performance

":; :- !:::.' Servicaceiling 36,800' 43,500' '.'*.:j :
"*' '::'.'_ ': ' Range 1,515 mi. 1,036 mi. '

?. .... on, o-..:F: ;'" Armament: Six .50 Four 20mm

. -- · .i."'.*':: and one 1,000- to two 1,600- : !' '

'" !'.::': field mod). eight 5" rockets.

'.' I

Mly-,lune 1986 29. '.:.".' :'::}ii., '.' :'i · '. · .. ' ' . %.
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STANDARD AIRCRAFT CHARACTERISTICS
F4U-4 "CORSAIR"
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WEIGHTS_

/

dlSSION AND DESORIPTION POWER ,NT
This amrplane is a conventionally powered, high _Loadings Lbs. L.F. NO. & M_DEL....(1) R-2800-1_
_erformance, carrier or land based, general pur- '_1_PTY........9167....... ..... MFR...................P. & W.

iposefighter. _ASIC......·.9859............ SUPERCH......2 S+_ge_ 2 SpeedDESIGN.··..·.10138.·.....8.10 PROP.GEAR RATIO ..........2Q._
The primary mission is the destruction of enem7 COMBAT .......12405.... ·..7.25 PROP. M_R.·······...Nam. Std.
aircraft, airborne or grounded. This mission MAX.T.O......161bO .......5.60 PROP.DES.NO.... .... ...6501A-O
maybe carried out on an offensive basis in MAX.IAND.....15000. ·......... NO.BL._IA. ···....··-4_3 '-2"
which case the action would presumably be

carried out over enemy held territory or on a Ail weights are actual.
defensive basis when interception of an incomtng IRATINGS!
enemy attack becomes a necessity. A secondary Bhp. O Rpm. @ Alt.
mission of this type results from its flexibf-- T.O. 2100 2800 S.L.
lity in regard to ordnance carrying capabilities MIL. 21OO 2800 1000'
Armed with bombs and/or rockets, within pre- 1900 2800 1ZO00'
scribedlimits,it my be usedto greatadvan- 1E00 2800 23000'

rage fop destroying enem_ ground installations. FUEL AND OIL NORMAL 1700 26O0 7000'
1630 2600 18000'

The outstanding configuration characteristic of Gals. - No. Tanks - Location 1550 2600 26000'
this low-wing monoplane is the inverted _,11 234..·....1...Fuse.(protected
a_pearance of the wing coupled with great length 300.......2...Wing(d?op) SEE NOTE
of fuselage ahead of the cockpit canopy. FU_ GRADE.....115/145 SPEC NO. N-8082

FUEL SPEC......AN-F-48
It is of conventional structure. The wing cente_
section is a metal box-beam, with single-spar

panels fabric covered aft of the spar. Wood _' ORDNANGE
ailerons, metal slotted flaps. S_a.bilizerof
either conventional or metalite construction witt CAPACITY (Gals.)........23.5 GUNB
fabric-covered movable surfaces. Quick-change SPEC..................AN-O-8 No. Size Location Rds.
power-plant with 13.5 gal. water tank. Folding GRADE..............llOO-1120 6 .50 Cal. Wing 2400
wings. MK.8-6Ill,_._natedSight

BOMBS

Type Size -_tion No.
DIMENSIONS ELEGTRONIGS

omb 1000 wing 2

SPAN..................41'-_' TRANSMTTTER....:..RT-18_ARC-1 Bomb 500_ Wing 2LENGTH................33 '-_' RECEIVER,LF.....R-23AyARC-5 Bomb 2505 Wing 2...............
WING AREA ........314 sq. ft. IFF........."'' '' RT-22/APX-1 ROCKETS
M.A.C ................···.94" HVAR 5" Wing 8
TREAD .................12'-1" on MK.5 Rocket Launcher

A.R. 11,5" Wing 2



( PE.  MA.o$UMMA.Y (
,,, , =!

O _1) Fighter (3) Rocket (5) Escort
O O_ LOADING CONDI_I_ 1-150 Gal. Tank 2-11.75"AR Z-150Oal.Tankz

O O External8-5"HVAR External_AkE-OFFWglOHq ._b_ " 13597 16160 14658 "
0 --0 l--uel (fixed/dr,mo _' lbs 1l,.0l,./900 1/_,.0/./ 1Z.o/./'lgOO

Bombs lb_

_ b-r--8__8__ Stall Speed--Fower off kn 81.0 88.3 84.1
f Oz Stall Speed--Fower off -'No Fuel kn 73.8 84.& 74-4

w- St_ll Speed--Fower on ' kn 66.9 7).0 69.5
[daxi_aJm SDeed/alt (Bi ' kn/ft 347/31/+00 303/30600 32bJ31000

b- _ cD m- lake-off Distance deck -- calm ft ?90 1349 974
3ake-off Distance, deck 25 kn. ft 3?/ 708 480
_ake-offDistance,Airport ft .....

..i Rate of climb --._sea, level (B) ft/mitq '2510 1880 2320

o-___o° _ s_e c_.,.g <B> r_ 38_ 34_o";',-,._6700 .....Time-to-climbI(X)O0ft. (B) rain 4.2 _-9 4.7

__cj -_ _- ]ime-to-climb 2(XX)OYr. (B) ,in 8.8 1_ 10.0
--___ _ Combat RaBpe/Va¥ 3qorx) ft. n.nd/kn 1005_85 360_o_ ' 13'<X)/180.....
_- __O O Combat Radfus/V aY - ft n.mi/kn 315/178 35/178 525/178

....tO ZD LOADING CONDITIdfi' (2) Co .,mbat' (&) Cml>at '

__- oz_ cR0s's'w_.,_' '...... '_ =_o - _oEn'g'ine power Maximum NCa'ma.10 0
O--_°d Fuel lbs 1404 1_04
oJ _ Bombs/'lanks ....

0 _0

0 0 "Ma_'" snead at sea level kn _2_ _80
Max. speed/AGA _ kn 393/20500 372/.31800

0 0 Combat speed/Alt, kn/ft 378/15000 320/q-5.._000Rate of climb SL ft/min 4770 z_o
Ceilir_, for 500 fpm t_/C It 38500 37£0o
Ttrae-tc-climb/_Alt, . rain/It 4,9/2(x_3o '"7o5/2(_' ......

!' NO'_'ES I
(A) _t4F at M_ximum Critical Altitude
lB)NormalBHI:

Performanceis based on flight test of the 1'41/-4airplane.
Range and radius are based on flight test fuel consumptiondata of the F4U-_ airplane increasedby 5%.

Combat Condition. Two capped pylonsaboard. Rocket launchersnot aboard. Additionof 8 MK5-1 launchersde-
creases V_m_xat S.L. of Condition(2) to 318 knots and Vmax/ACAto 384 knots/20400ft.



STANDARD AIRCRAFT CHARACTERISTICS

SNJ-4,-5,-6 "TEXAN"



1
BUREAU OF AEHONAUTIGS mmo_ WIM_ ARIEA-255.?_,S_.FT

NAVY DEPARTMF'NT I V/INQ _CTION

M AG. - T_LO
ASPECT RATIO 7.0

...... lee_tB'-......

/ ·
" 5i

DESGRIPTIV£ ARRANGEMENT

i



L( ,ss,o. ^NDDESO.tPT,O. I(' WEIGHTS .OWE.(*.T
A,_-purpose trainer. Originally procured by (Lo,;d Lbs. LF) NO. & UODEL...(1) R-1340-AN-1
krmy Air Force for Navy (l!avyversion of AT-6) UFR .......................P&W

for intern_edi_te nnd instrument flight train- D._TY.....;_1%3(-A)........ SUPEP,CH ......1 Stage, I Speed,t

in_. Now used as primary and basic trainer an_ 4082 (-5)........ PROP.GEAR RATIO..........D.D.
for pilot's .flightproficiency. 4050 (-6)........ t'R:)P._iFR............Ham. Std,

BASIC .....4201 (-A)........ PROP DESIGN 140...........6101
Conventional design, two place tandem, low 4/40 (-5)........ NO.BL./DIA ............2/9'-0"
wing, all metal, single engine, land plane with 4108 (-6)........

retractable main landing gear· Uanufactured DESIGN....56OO.........5.22 IRATINGS]
by North American Aviation Corporation. UAX.T.O...5500.........5.30

U_X L_]D 5500 Bhp. eRpm. @Alt.· ·e ee_e®ee®®ee®e

Wing structure is conventional, wi_h a two-spar Ail weights are actuel.
system. Splitflapis hydraulicallyactuated. T.O. 600 2250 SL
The fuselageis of chrome-molybdenumtube truss NOPJ_AL 550 2200 5000'
to the rear of the aft cockpit, with a wood or

meto_l semt-mono6oque structure aft of that. FUEL AND OIL DATA FROM PN_GINESIEC.
Later aircraft have wood stabilizers. Gals. No. t_;xtks-Location AN-lO51

lll 2 Wing

FUEL Gk_DE...91/96
FUEL SPEC .... _-N-F-48

,, ORDNANCE

CAPACITY (gal)............10 Provisions for:
SPEC .................. AN-O-8
GPJ:DE..............1100-1120 G_S

No. Size Type Rds.
1 .30 cal. cowl 200

1 .30 cal. rear 500

DIMENSIONS ELEOTRONIOS I .3o c_. wing 200

SPIG_...................421-O" (12 Volt System)(SNJ-4) K-3 oblique & vert. camera

L_GTH .................29'-0" Command............SCR-AL-183 Gun camera, in wing
HEI(_{T.................14'-8" .... = ·.....

WING AREA......253.7 sq. ft. (?J+Volt System)(SNJ-5,-6) N-3 gan sight
M.A.C. ....................76" Command............SCI:_274-()
TRFJ_... ................8'-7" }&arkerbeacon..........RC-34_ BOUBS

or RC-193-() No. Size Location
10 20# wing
4 100_



O -- -_
O --(D LOADINGC(lqDITION TRAINER

9550 ....

O ----O qAKE-OI:F WEJGHq _282
O_ -- CD fuel .... Ib _ 666 . i i

O_ _ -- Bombs . . lp.._
--' - lbs .

8 Wing,/Fower (A)lbs/sejf't'_i'bs/ bh[ 20.8/9,6

n_:0_2 _-O_8_ Loading' . .

rD _' Stall Speed--Poweroff kn 55.7

- 0 07 Sta_li Speed--Fewer off - No..l:uel' kn i i 52,1
w- Stall Speed--tower on kn 50.9

MaximumSpeed/Alt (B) kn/ft 178/5100 _
_) _) 'lake-offDistance, deck -- calm. ft 599 ___

8---_-O - q'ake-off bist_.r, kce, de.ck kn. ft _.....
{_C) _:_---_0 fJ) qake. i-of_ ' biscance, Airport ft liS0

_1 :___ _ Rate or climb-- sea level (B) ft/min 1400

0 - tO --
0 0 Service Ceil ing (B) £% 22.400
to 0 _ 3ime-to-climblOOOO- ft. . (lq) mill 8.0

__ q' 3in,e-to-climb 20o00 IT.. (B) mtn 25.7 .......

D _ Combat Range/V av -aqoo ft. n.n,i/kn q6o/97
,_ 00 Combat Radius/V ay ft. n.mi/kn
o _o .......... !

I..OAlJ I']lNO I C. OS D 1']' T 0 N
__, GROSS WEIGH1 -lbs -'

00_::r-:--__- 0 _I/',n_ine. power . "
tM Fuel ._. lbs

Bombs/3 anks ......

i O-o0 0 Max. shoed at sea level kn i ii

Max.speed ft._ kn
Combat speed/Alt. __ kn/ft
,,Ra.,t.e {I 0 f climb SL ft/min
Ceiling for 500 fpm R/C ,It IN .

Time- tq7 C1.imb/A!t. , ....... min/ft

I NOTESI
(A) Bill: at Maximum Critical Altitude
lB) Normal HHF

Perfornaneeis based on flight test. Range is based on engine specificationfuel consum_ptiondate.ir:creased
by 5%.

This airplane is _ot suited for dive bombing training due to speed limitations
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' 'cOLUMN NUMBER I ,. 2 _ 4
' OONBAT C(MBAT COMBAT PIGHT_

'""" LOADING e e * One 150 Gal.
CONDITION ,_selage Tank

Extez-nal

GROss WEIGH+' LB .S.' 21476 211576 21476 22_67
EMPTY WEIGHT 'Calcu3ated' LBS 16_,00

FUEL/OIL GALS 375/21 I 375/21 I 375/.2.1 I _2_//;50
FIXED GUNS/AMMUNITION , , 4 - 20_/800 _ds
FLEXIBLE GUNS/AMMUNITION None

ENGINEPOWER
USEDFORPERFORMANCE COMBAT N_LZTAI_ff NORN_ NORMAL

WINGLOADING..... LBS./SQ.FT.. 47.2 47.2 47.2 4_,6

POWERLOADINGi_ LBS./BHR _5.8 6.3 7 '1 7.P
V-MAX. SEA LEVEL MPFL 359 . ;591 _27 _1_
V-MAX./CRITICAL ALT. MPH./FT. 42_/21_)00 416/22(,)00 . ttO0/23100 390/23000
V- STALL GROSSWEIGHT ¢_ MPFL _)0.9 _0._) 90.9 95.0
V-STALL WITHOUT FUEL (_) MPI_ 86.0 86,O 86,0 86,Z_

TIME-TO-GLIM B -IOOOOFT- MIN. 2.2 2,5 3.2 }, q.
TIME-TO-CLIMB -2OOOOFT- MII_ 5,2 5,? 6,9 ?,5
SERVICECEILING FT. 40800 40200 39200 38u,O0

i TAKE-OFF DISTANCE -GALM- FT. 6}? _}7 6t7 ?09
i TAKE-OFF DISTANCE -15 KN.- F3; 42_ ...... 42_ 423 477

TAKE-riFF DIS?ANCE -25 KN- , FT _0uf ]Ouf _OU, _Ur_....
TAKE-OFF DISTANCE -50 IrE.OBST. FT. 1
TAKE-OFF TIME SECONDS ......

TE OF CLIMB -SL- FT./MIN. _550 . u'200 ]260 _0_O
_., ...,4X.RANGE/V-AY. (_) S.T.MI./MP.FL

RANGE/ V-AV. -$O%NSP-(_- .S,T.I_i[/MPH. " .[ ;_6o/z'?o ___
SEARCH RADIUS / V-AV. '20%R- NML/KN.

A.S.W.RADIUS / V-AV. -20%R- NMI./K_
SCOUTRADIUS NMI.

COMBAT RADIUS (F-_) N Mi. 1_ lB0
ENGINE/PRORGEAR RATIO 2 ? & W R-2800-]_4¥ ¢,_51 ,,,

238o/28oo/s,T,........
= = 2.oo/28oo/ ooo, 2 o0/28oo/ -o0[,

e _ z85o/28oo/_55o.oZ 3[:
LUm

TANKAGE IN GALLONS OIL FUEL O_Fe_._Trg AR_
o PROTECTED 42 _75 _._ra_E - _zte_nnl
Xw UNPROTECTED T_ehs - 1-20OOJ_e_ _-_gOOJ_
C'; TOTAL- FIXED INTERNAL u,2 _'75. Tozmedoes - 1 11_-_%-_
·'. DROPPABLE W_n_ - _ _11,:lO _ Wines - 1-186OJ_ n_- 1-1gon_

_] DROPPABLE Fu,_e. 1. ,oo __dZL ,n_.tcet._ - ,-,1 ?c" ,-w(n_t_n_- - I a 150) _TI_tlR - l_zte_n'gl
TOTAL _2 975 _--_, . _.%oOa_.' _-snn?. _-__50_e__2-_OO_
STATUTE MILES USED-EXCEPT'RADIUS IS DeDth Bombs - 2-650_ or 2-$2r_
GIVEN IN NAUTICAL MILES & KNOTS _tnes - 2-100o_

m (P BHP AT MAX.GRIT.ALT. Rockets - 2 - 11_?_" I.TI.

_) STALL' WITH POWER vr_In._ - (TIItelP Patt__l . MX".9 Wn_3r_t Tza_m_.he.

_['I-- (_) AT 1_00.I ALTITUDE (NanuaI Lean) Roeke_s- 8-5" ]_/u_t oz' A_i!

DATE 1 tlARO_19_6 _"_ MODEL- F7F-3N
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