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NOTICE

The cohtents‘ of this report reflect the
views of the Office of Transportation Lab-
oratory which is responsibie for the facts
and the accuracy of the data presented
herein. The contents do not necessarily
reflect the official views or policies of
the State of California. This report does
not constitute a standard, specification,
or regulation. '

The State of California does not endorse
products or manufacturers. Trade or manu-
facturers' names appear herein only be-
cause they are considered essential to the
object of this document.
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INTRODUCTION

General Overview of Roadside Rest Areas

There are 91 Safety Roadside Rest Areas (SRRAs) througlout
the State of California. Septic tank systems are used for
wastewater treatment at a majority of these. A limited
number of national and local studies have indicated that
septic tank systems experience a significant rate of
failure.

This research study was undertaken to analyze and provide
recommendations for solving wastewater disposal problenms
and related factors for septic tank - leach field systenms
at SRRAs. This report identifies the causes of the
malfunctions at 13 SRRAs in California.

An inventory which lists the locations, the type of sewage
disposal system used, the system characteristics, main
line traffic count data, and the types of facilities that
are offered to the motoring public for each of the 91
SRRAs was developed. This inventory is included in
Appendix A.

On site visits were made to nine SRRAs where the existing
systems were observed. Data are presented concerning rest
area problems as reported or observed by the investigators
during field visits. A study was made of current
documents and reports where the causes of failure in
septic systems were discussed. Calculations were made,
using current traffic data to estimate the average and
peak rest room flow rates for each SRRA. Detention times
were calculated based on these flow rates.



'Tﬁé'ﬁﬁimary rﬁason-forﬁproviding rest areas on federal and
state highways is safety. They are generally intended and
designed for short term occupancy and to provide a few
minutes of relaxation for the motoring public. The
estimated annual usage of the Safety Roadside Rest Area
(SRRA) system in California in 1981 was 47,380,817
persons. . An important service provided for the
convenience and comfort of the motorists at these SRRas is
the rest rooms. A water supply that meets health
regulations must also be supplied(l). Additional
facilities may include picnic areas, drinking fountains,
tourist information, public telephones and facilities for
disposing of the wastewater from camping trailers and
recreational vehicles (RVs).

These SRRAs a?e frequently in locations remote from
municipalities and do not have adeguate public water
supply and sewage systems available. Therefore, it is-

necessary to provide these utilities that will serve the
rest areas.

Roadside Rest Area Wastewater Disposal

Wastewater disposal at SRRAs has been complicated by
several factors. The conventional treatment and disposal
systems have proven inadequate in many cases. This is
attributed, in part, to the quantity of wastewater to be
processed and the daily and seasonal variation in
wastewater flow(2).

Septic tank systems are widely used for wastewater
disposal at SRRAs. Of 422 SRRAs wastewater disposal
facilities surveyed nationwide, 50% were septic tank
systems(3). California currently has 91 SRRAs on its
highways; approximately 75% of these utilize septic tank



systems. Figure 1 shows the distribution of rest area
disposal methods in each Federal Highway Administration
(FHWA) region and also nationwide. Table 1 presents the
nationwide distribution in more detail together with the
maximum design flow used in FHWA regions for each disposal
method (3) . '

Survey results suggest that septic tank systems are
considered by FHWA to be suitable for design up to 15,000
gpd, while conventional aercbic treatment in extended
aeration plants or lagoons is judged capable of handling
higher flows. Aalthough disposal of rest area wastewater
to municipal sewers is commonly regarded as the most
desirable method, few rest areas are able to use this
approach(3). Because of the special characteristics of
effluent flow and differences in character of rest area
wastes from normal municipal waste flows, the
well-developed technology for municipal effluents cannot
be employed for on site treatment at rest areas(4).
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Fig. 1: ~Rest Area Wastewater Dispasal Methods
In Each FHWA Region (3)

TABLE 1: Roadside Rest Waste Disposal Methods (3)

Percent of HMax. Design
Sites Flow
Waste Dispasal Method Using Method gallicns/day

Septic tank with leach

field 43% 15,000
Septie tank with sand

filter 7% 15,000
Extended aeration

activated sludge 27% 35,000
Lagoons 4 60,000
Physical-chemical % 20,000
Recirculation- .

{neineration = sy 50,000
Municipal sewer 6% 15,000
Chemical vault hold- g '

- ing tank 9% 400



CONCLUSIONS

Based upon field observations and data available to the
investigators, the following conclusions are drawn:

1.

Wastewater flow rate and septic tank detention time
estimates are based upon available data. These
estimates show that under peak flow c¢onditions most of
the septic tanks hold the wastewater for less than one
day. (See Table 5.)

overloading is the major cause of malfunction of
roadside rest septic tank systens.

Field observations indicate that only the septic tanks
at Westley SRRA are experiencing a severe overloading
problem at the present time.

Maintenance personnel at Westley SRRA report that some
of the septic tanks develop large accumulations of
scum in short periods of time.

Large guantities of scum in some septic tanks at
Westley SRRA cause the influent lines to the septic

tanks to back up and cause flooding in the comfort
stations. '

The incoming paper and solids stick together fornming
an almost impermeable scum layer because of the short

reaction time provided by the septic tanks at Westley
SRRA.

The rapid buildup of scum in the Westley SRRA'septic
tanks is presently controlled by pumping.



RECOMMENDATTONS

Long~Term Recommendations:

1.

Modify the existing system on the southbound (SB)
side at Westley SRRA by replacing the two 7,500

gallon tanks with a much larger septic tank (20,000
gallons or more).

To researdh wastewater disposal method alternatives
wvhich may be appropriate for the Westley SRRA, such as
oxidation ponds or a small package treatment plant.

Short~Term Recommendations:

10

To help alleviate the rapid scum buildup problem at
Westley SRRA, use of a more easily biodegradable
toilet paper and paper seat covers should be made.

Adequate maintenance should be performed at all rest
areas. Regular and frequent inspection of inlet
septic tank manholes and clearing of large
accumulations of scum in the inlet portion of the
tanks that have blocked inlet lines will reduce
problems of floor flooding and unsanitary conditions
for the public using the rest rooms at the rest areas.

Tank scum depths should be observed on a weekly basis
and maintenance personnel should be instructed to pump
the tanks when required even if needed every two or
three months. In most cases this will reduce the need
of pumping the tanks to dryness.



More frequent accurate traffic surveys should be

conducted to determine the actual traffic stopping
factors for all SRRAs.

Percolation and permeability tests should be conducted
at sites where leach field problems exist to determine
the extra leach field capacity that may be required or
if alternate disposal facilities are required.

This study should be extended to evaluate each of the
91 SRRAs in the State of California Highway System.
Through additional research more data c¢an be obtained

on the factors leading to problems with septic tank
gsystems.






IMPLEMENTATTON

Copies of this report will be distributed to the Caltrans
District and Headquarters Offices for implementation.
Copies will be provided to other interested parties upon
request.

The information contained in this report will be useful
for planning, design and operation of wastewater treatment
facilities at the Caltrans Safety Roadside Rest Areas.
TransLab personnel are available to assist in the solution
of any technical problems that may arise.






BENEFITS

Valuable wastewater information for each rest area is
tabulated in the Appendix for easy access. Estimates of
average day and peak wastewater flow rates are made for
the nine selected wastewater treatment systems.






SEPTIC TANK - LEACH FIEID DISPOSAL SYSTEMS CONCEPTS

The septic tank with an underground leach field is-the
most common type of sewage treatment(5). The popularity
of septic tank systems for rest area wastewater treatment
is related to their low cost, relative ease of operation
and maintenance (when functioning correctly), and the
ability to handle fluctuations in loading and in periods
of nonuse(3). Septic tank systems are also hidden from
view resulting in no vandalism or aesthetic
degradations(5s).

A septic tank serves two functions(3)(6):; 1) to retain
wastewater long enocugh for suspended solids (scum and
sludge) to be separated before the clarified liquid passes
to the leach field, and 2) to store the separated sludge
and scum, where it will undergo anaerobic decomposition,
until it is removed by pumping out the tank; grease and
lighter solids will often form a floating scum in the top
of the tank (Figure 2).

The efficiency of the separation of the floatable and
settleable solids, is a function of tank surface area and
not of volume(l). For a given volume, the larger the tank
surface area, the more effective will be the sedimentation
providing the surface area is one tank and not the sum of
many in series. Many tanks are divided into two sections
with a baffle to confine most of the sludge and scum to
the first compartment(l). Pumping of a septic tank is
recommended when the sludge level in the final compartment
is close to the outlet(3).

The clarified liquid component of the wastewater is

withdrawn from the tank at a point between the sludge and
the floating scum layers and conveyed to the absorption

10
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field where it is distributed through a system of
perforated pipes. These pipes are located underground in
a series of gravel-filled trenches where the effluent is
spread evenly over a large disposal area in the soil.
This disposal area is referred to as a drain field or an
absorption field, (Figures 2 and 3). 1In a properly
functioning absorption field, the soil particles filter
out the residual suspended solids as the liquid drains or
percolates through the soil. The bulk of the dissolved
compounds are then decomposed aercbically and/or
anaerobically by soil microorganisms(s).

The percolation test aids in the sizing of septic tank
leach fields by determining the percolation value for the
soil, an index of the rate of seepage of water into the
s0il(7). Some soils are found to be unsuitable for septic
tank effluent disposal due to a low percolation test
value.

Despite their wide use, septic tank systems have not
usually performed in a satisfactory manner; in fact, the
majority become unsatisfactory sooner or later. Their
widespread use has been due largely to the lack of a
better alternative(l). An extensive investigation of both
the septic tank and the associated drain field made by
Coltteral and Norris in 1969, gave the following picture
of septic tank performance(8):

"The septic tank system, though simple in
concept, is actually a complex physical,
chemical and biological system which once
construcﬁed, functions virtually, without
controls of any kind. System performance is
a function of the design of the system
components, the construction techniques

13



employed, the strength and chemical
characteristics of the wastes, the rate of
hydraulic loading, the aerial geology and
topography, the physical and chemical
composition of the soil mantle, and the care
given to periodic maintenance."

14







THE PROBLEMS

Septic tank-leach field system failure is often manifested
by the surfacing of partially treated wastewater in the
leach field(l7). Additional signs of system failure are
offensive odors of surfacing sewage, and sewage backing-up
into the comfort stations. Common causes of such failure
in both the septic tank and the leach field are hydraulic
overloading of the septic tank and leach field, failure to
pump the septic tank with the result that septage
overflows to clog the leach field, inadequate design of
the leach field and/or septic tank, poor construction of
the leach field, poor maintenance of the disposal system,
and misapplication and/or misuse (i.e., poor site
conditions) of the disposal systen.

The literature suggests that the main cause of operational
problems that have been experienced with the septic tank
wastewater systems is due to inadequate septic tank
capacity for the loads experienced and inadegquate leach
field capacity because of underdesign or site limitations.

Septic Tank Failure

After researching the literature, it appears that the most
common cause of septic tank failure is overloading. In an
overloaded system the septic tank does not have a large
enough capacity to handle high wastewater flows. This
condition is most common in periods of peak usage.

Because of the small size tank that can be installed at a
reasonabkle cost and the high usage of the SRRAs,
wastewater production has far exceeded the capacity of the
systems(2). As sludge and scum accumulate in a septic
tank, the effective liquid volume and detention time

15



decrease. With Eheilafge accumulations, sludge scouring
increases, treatment efficiency decreases, and suspended
solids pass through the tank(4).

When failure 6ccurs, the septic tank is generally pumped
to keep additional solids away from the leach field.
Pumping of the septic tank to remove excess buildup of
sludge and scum is commonly performed yearly or on a 6=
month basis. In an overloaded system the septic tank must
be pumped out more frequently to remove the excess solids.

When a septic tank is pumped out completely, the rate of
anaerobic decomposition decreases. Without seed sludge
the system may require six months or more to reestablish |
the bioclogical balance on which good pretreatment of the
effluent depends(2). Neglect in pumping the tank will
result in built-up sludge and scum being carried over into
the percolation system, thus causing failure of the
seepage bed, and/or solids can builduﬁ to the extent that
they block the septic tank inlet causing raw sewage to
back up into the comfort station. Once the septic tank is
pumped, the septage must be hauled away and disposed of.
The costs associated with pumping the septic tank can run
high if a system must be pumped at frequent intervals.

Another source of septic tank failure concerns systems in
which the comfort station wastewater is combined with RV
dump wastewater in the septic tank. Recreational vehicle
(RV) wastes appear to impair the operation of and cause
premature failure of septic tank-leach field systems,
particularly in California where RV traffic has been
intensive(3). The usual causes of the problem are:

1) high strength RV wastes normally cause a rapid
accumulation of solids in septic tanks (conventional
schedules for pumping of septage may then be inadequate to

16



avoid carry-~over of sludgé from septic tanks to clog leach
fields.).; and 2) preservative chemicals added to RV
wastes are toxic which decrease the biological degradation
rate of wastes both in the septic tank and the leach
field. Consequently, solids accumulate more rapidly in
the septic tank, aggravating the effect of high rate of
solids loading.

Clogging of the septic tank inlet with paper can cause the
system to malfunction. This problem can be alleviated by
providing the septic tank inlet with a baffle rather than
a tee. A baffle reduces inlet flow velocities, reduces
short circuiting, and clogs less than the tee. The
cloggiﬁg problem can also be avoided with proper and
regular maintenance by clearing the tee inlets of paper.

Leach Field Failure

Failure of the septic tank-leach field disposal éystem is
not always due to problems with the septic tank, but is
more often caused by failure of the leach field.

On site disposal systems should be situated in locations
where the soil infiltrative capacity for sewage effluent
is satisfactory. This can be deduced from soil maps
provided by the United States Department of Agriculture or
from a soil evaluation, including percolation tests
performed at the site with clean water(l0). However, the
percolation test cannot predict the effects of physical
clogging due to suspended solids in the septic tank
effluent, or from microbieclogical influences(l).
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Regardless of the initial permeability of the soil, many
septic systems fail after a few years of use. The
reduction in the rate of water seepage through the soil
purification bed may be due to one or more factors
including:

Physical Clogging of Ieach Fields(1) (6)

Suspended solids in the effluent physically clog the
pore space in the soil, thus reducing its
permeability. 1In addition, certain operations of
heavy equipment that tend to vibrate the soil cause
compaction and migration of the soil fines so that
they are more or less fitted around larger ones to
form a more impervious soil. Smearing of the soil by
equipment operation will also reduce its permeability.

Chemical Clogging of Ieach Fields(1) (6)

Ion ekchange and swelling of colloids are the most
important chemical factors in changing the
permeability of a soil. For example, a septic tank
effluent high in sodium could very likely reduce the
infiltrative capacity of the soil by this phenomenon.

Microbiological Clogging of ILeach Fields(1)}(6) (11)

Soil pores are blocked by the cells of soil
microorganisms growing on dissolved and suspended
organic matter present in the effluent. Aas a result,
a gradual blocking of the soil capillaries occurs,
since air cannot be drawn into the soil in a quantity
sufficient to maintain an adequate rate of aerobic
decomposition of incoming organic materials. 2an
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impermeable clogged or crusted layer will form in the
soil below and surrounding the seepage bed.
Consequently, huge veolumes of anaerobic septic tank
effluent accumulate in the seepage bed.

Other factors which can cause a leach field system to be
unsatisfactory are dense soil, a high ground water table,
high annual precipitation, or when the disposal area is
inadequate in size(l).

The most reliable remedy one could prescribe in an attempt
to cure a failed leach field system is to stop using
it(6). A field allowed to rest for a period of time
(about six months) will sometimes rejuvenate itself.
However, unless the resting period is long enough, the bed

is not adeguately reaerated to again be placed into
service.

Recent Studies

Many recent studies have been conducted throughout the
United States dealing with the problems experienced with
the septic tank - leach field disposal systen.

A study conducted in Illinois(2) found that the septic
tank disposal system did not work effectively. The high
usage was not anticipated and consequently, the septic
tank systems were overloaded. Odor problems developed and
the percolation fields became saturated with the resulting
escape of poorly treated water. The researchers found
that these problems resulted from insufficient concern
with two specific design considerations.
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First, the'taik voluméﬁhust be adequate to provide for
effective separation and stabilization of the suspended
solids in the wastewater. Unless these solids are
retained in the septic tank, the leach field will become
clogged. Inadequate sizing of the septic tank for the
wastewater flow has caused this problem in many cases.

The second design consideration involves providing an
adequate size leach field for the existing soil
conditions. 1In porous soils not subjected to high water
tables during wet periods, large leach fields are not
necessary. However, in soils with a high water table, or
in impervious soils, the size of the leach field required
for proper disposal becomes excessive. In most cases
these factors have not been adequately evaluated in the
design of the septic tank systems. In those systems
properly designed, but where problems occurred, adequate
land generally was not available for the leach fields.
Consequently, in many, cases the septic tank system has
not functioned satisfactorily and has become unacceptable
as a wastewater treatment system for highway rest areas.
The system, if properly sized for the anticipated usage
rate and soil conditions, can satisfy the treatment
requirements for these rest areas. However, the system

may be expensive and require large land areas for leach
fields(2).

In the state of Washington(l0), 100 failing septic tank
systems were analyzed in western Washington and it was
concluded that unsuitable soil conditions were most often
assoclated with failure, followed in importance by high
water tables (Table 2). While 41% of the failures
occurred in clay soil, a surprisingly large number also
cccurred in sandy (25%) and gravelly (20%) soils.
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TABLE 2—Factors Implicated in Failing-Systems in State of Washington {10)

Percentage of Failing Systems
Associated with Certain Factor
~ Five
Western Eastern counties
Washing- Washing- Shellfish’ - | in Washing-
Factor ton ton | beaches ton
(N (2} (3) {4) {5)
Impervious soil 62 35 86 25
High water table 56 25 86 27
Faulty construction 26 11 N/A 9
Under-design 23 52 N/A 17
Damage; no maintenance 22 37 N/A 1
Stecp slope 5 2 N/A 12
Age N/A N/A N/A 38
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They ‘also studied 566 failing systems in eastern
Washington and noted that the most frequent possible cause
of failure was the underdesign of the system. A survey of
397 failing septic tanks on beaches in shellfish growing
areas in the State of Washington indicated that 86% were
located in unsuitable sites with high water tables and
impervious soils. . A tabulation of possible causes of
failure of 241 systems in five counties in the State of
Washington indicated that age beyond 16 years was the most
common identifier of failure, followed in importance by
high ground water table (Table 2).

Another study in West Virginia(4) investigated the
operation and efficiency of sewage treatment facilities at
various rest areas located in geographically different
locations of the United States. Results show that the
problem with the septic tank leach~field systems appears
to be an underdesigned system for periods of high usage.
Such underdesign is a result of an inadegquate method of
predicting usage. It is essential that sewage have a
retention time of at least 24 hours in the tank before
overflowing into the leach field. This is completely
volume related; the more wastewater in, the shorter the
retention period.

Based on the results of these and other studies, the
failure of the septic tank system to treat and dispose of
wastewater safely does not seem to be due to inherent
shortcomings of the septic tank - leach field, but more to
its misapplication and misuse. Patterson, Minear and
Nedved (1971) in a review of the literature dealing with
septic tanks found the principal causes of malfunctions to
be poor site conditions and improperly constructed or
maintained systems(12).
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SITE VISTITS

As part of this study field observations were made at nine
SRRAs in California. All sites were located off major
highways and all utilized the septic tank - leach field
system for wastewater disposal. The investigators met
with the maintenance foremen in charge of each rest area.
Interviews and site investigations were conducted in order
to document the system problems at each site and also to
gather general information on the existing facility.
Information on the existing facility at all SRRaAs
throughout California is listed in the inventory in
Appendix A. What follows are summaries for each roadside
rest visited.

Westley SRRA
Scuthbound (SB)

The Westley SB rest area consists of two comfort
station buildings. There are two 7,500 gal septic
tanks at the site, and also one 4,500 gal septic tank
which serves the RV dump station. The SB rest area
has three leach fields which are alternated once a
year (used one year, rested two years). The septic
tanks are pumped at least four times a year (usually
before major holidays) and whenever needed. The
problems experienced at this rest area are due to
overloading.

The SB facility gets excessive amounts of traffic

during the peak summer months. At these times the
rest area will receive 4 to 5 times as much use as
normal. The SB facility is considered to receive

twice as many visitors as the NB (Northbound)
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facility. This is also a very popular stopping place
for buses heading south. At times, during peak
months, the SB comfort station had to be closed down
because the septic tank could not handle the large
flows and raw sewage started to back up into the
comfort station building.

It was observed during the pumping of the septic tanks
at the SB SRRA that the scum buildup had become so
severe that the tank inlet was blocked. One septic
tank had a solid scum cake that appeared to extend the
full depth of the tank. This scum layer had a
consistenéy of what appeared te be a tightly compacted
mass of paper intermixed with scum. Pumping was very
difficult because the scum layer has an almost
impenetrable surface. The scum has to be broken down
into small chunks in order to be pumped out of the
tank.

Northbound (NB)

The NB facility is very much the same as the SB with
the exception that it does not receive as much use.
The NB rest area does experience some of the same
problems, but to a lesser degree.

The apparent cause for malfunctioning of the septic
tank systems at the Westley NB and SB roadside rests
is that the septic tanks do not have the capacity to
provide both the proper detention period and proper
treatment needed for the large inflows of wastewater
during the periods of peak use.
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Turlock SERA
Southbound

The Turlock SB rest area consists of one comfort
station building which is served by two 7,500 gallon
septic tanks; one for the women's rest room and one
for the men's. The septic tanks are pumped 3 to 24
times a year. The site originally had two leach
fields. Recently two new leach fields have been added
to handle the distribution and disposal of the NB
effluent which is currently pumped over to the SB
leach fields by the NB pump station. The leach fields
are alternated once a year. The maintenance personnel
interviewed made the comment that by pumping the NB
wastewater to the SB leach fields, the SB leach fields
could become overloaded and eventually fail.

The septic tanks at this site have similar scum
accumulation problems similar to the tanks at the
Westley rest areas, but not as severe. The tank
serving the women's rest room has more scum buildup
than the men's. It was reported that as long as the
tanks are routinely pumped there are no serious
problens.

Northhound

The NB rest area consists of one comfort station
building which is served by two 7,500 gallon septic
tanks; one tank for the women's rest room and one for
the men's. The NB tanks are pumped approximately four
times a year. The leach field at this site has
failed. This leach field had been in continual use
since 1976 with no period of rest. The flow from the
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faciligf"ﬁas greatyenough to cause the old field to
£ill at a faster rate than could be percolated into
the ground. Effluent subsequently surfaced in the
field. With the new pump station, the NB effluent is
being pumped to the SB leach fields. The old NB field
is still used when the pump station is filled to
capacity.

The septic tanks at this rest area show signs of scum
accunulation. The NB facility receives a little more
usage than the southbound facility; therefore, the
scum problem is more severe. The sewage which is
stored at the pump station before being pumped out
produces unpleasant odors which reach the comfort
stations in the warmer months. The tee inlets in the
septic tanks were replaced with a drop-type inlet due
to proklems with clogging.

COALINGA-AVENAT, SRRA

Southbound

The existing system has two 8,000 gallen septic tanks
(one per comfort station building) and each tank
discharges effluent to 16 seepage pits. The seepage
fields are rotated once every six months.

The old disposal system which had 4,500 gallon septic
tanks had experienced problems before 1982 when the
new 8,000 gallon tanks were installed. The current
septic tanks have tee inlets. There is an existing
problem with solids buildup at the tee. As a result,
these inlets must be checked and cleared at least once
a month. With the proper maintenance there is no
problem with the system backing up because of clogging
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'at the tee. Regular pumping of the septic tanks is
needed about 3 to 4 times a year in order to keep the
system running smoothly. It is important that all
solids are removed from the septic tanks when they are
punped out.

The seepage fields are reported to be working very
well and showing no signs of failure. In the past
these fields have been saturated because of heavy
rains or flooding caused by runoff from nearby
agricultural fields.

Northbound

The NB facility has two 8,000 gal septic tanks with 16
seepage pits for each tank. Both the NB and SB rest
areas were reported to receive the same amount of
traffic. The problems at this site are similar to
those at the southbound site.

The Coalinga-Avenal SRRAs do not seem to have a
problem with overloading. The key to keeping the
system functioning properly is proper maintenance.
Currently the maintenance duties at this rest area are
being contracted out to the private sector. Concern
was expressed by the Caltrans maintenance people that
by contracting out, the rest area facility would not
receive the proper and regular maintenance needed to
keep the system more or less problem free.
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JOHN "CHUCK" ERRECA SRRA
Northbound and Southbound

Each of the NB and‘SB John "Chuck" Erreca SRRAs have
two comfort stations. Each comfort station is served
by two 6,000 gallon septic tanks (total of four tanks
per SRRA); one for fhe wonmen's rest room and one for
the men's:‘ There are two leach fields at each site
and a diversion valve to direct the effluent to either
leach field A or B. The existing comfort stations
currently'have two MICROPHOR toilets, and one low
flush energy saving IFO Sanitar toilet in each of the
women's rest rooms; there are two MICROPHOR toilets in
the men's rest room. The MICROPHOR toilets use
approximately two quarts of water per flush, while

the low flush IFO Sanitar toilets use approxinmately
three gallons per flush. A conventional toilet will
use five to seven gallons of water per flush.

Before modifications were made to the rest area (the
2,500 galion septic tanks were replaced with the 6,000
gallon tanks in 1980), the septic tanks were pumped
every six months. Now the septic tanks are still
pumped periodically, but currently it has been a year
and a half since the tanks have been pumped. They
were at the point where pumping was needed at the time
of the field observation.

The previéus disposal system had problems with the
inlet in the septic tanks. The inlet was located
below the surface scum crust in the septic tank. The
inlet was constantly becoming plugged so that raw
sewage would back up into the comfort station. Now
the inlet has been raised to the top of the tank where
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plugging is not as much of a problem. However, paper
from the comfort stations is building up in the tanks
around the area of the inlet. This problenm is
especially evident in the women's rest room septic
tanks on the NB side. It was reported that it usually
takes about two to three weeks for the paper to
significantly build up. At this time, the inlet has
to be cleared out by maintenance personnel. At times
the paper has built up enough to block the inlet and
cause a system back up of sewage into the comfort
station. The apparent cause of the buildup problem is
the inability of the microorganisms to break down the
toilet paper and cause it to disintegrate rapidly
enough in the septic tank. A small square type toilet
tissue is used in the women's rest room in the right
NB comfort station. A softer roll type tissue is used
in the women's rest room in the left NB comfort
station. The paper buildup problem was cbserved to be
less severe in the left comfort station. There appears
to be more of a paper problem in the northbound rest
area tanks than in the southbound septic tanks.

Another problem occurring at this SRRA is the failure

of the diversion valve in both the NB site and SB site
leach fields. The diversion valves were reported to be
inoperative. They cannot be turned to alternate the use
of the leach fields. This problem could result in an
overloading of the one leach field in use. Presently,

there are no reported signs of failure in either the
NB or SB leach fields.

The type of toilet tissue used at the roadside rest
does not break down fast enocugh for the amount of flow
entering the septic tanks. The cleaning and dis-
infection agents which are being used must be
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Biodegradéblé{” Nénbiodegradable agents are not
compatible with a septic tank and contribute to the
paper buildup in the tanks. The diversion valves in
the leach fields should be replaced to allow the leach
fields to be alternated between operation and resting
at six month intervais.

ELKHORN SRRA

This rest area is located on I-5 SB. It was visited
during a percolation test in January 1986. The
maintenance foreman was not available for an interview,
but information on the current condition of the rest area
and disposal system was taken from field observations and
current facility investigation reports conducted by the
Office of Structures Design, Sanitary Section.

The Elkhorn roadside rest is operating with a 10,000
gallon septic tank which discharges effluent to an
evapotranspiration bed. The septic tank takes is pumped
twice each year, in April and September. The
evapotranspiration bed has been in continuous operation
for 15 years with no period of rest. It appeared that
only 2/3 of the bed was in operation. This is more than
likely caused by poor construction. It has been suggested
that an additional evapotranspiration bed be constructed
in the near future. This will allow the old bed time to
rejuvenate itself.

During winter months of heavy rainfall raw sewage has
backed up into the comfort station forcing closure of the
facility. The cause of the backup was the failure of the
evapotranspiration bed to accept and distribute the
effluent. High groundwater and a saturated soil condition
prevent the effluent from percolating inte the soil.
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GOLD RUN SRRA

Eastbound (EB) and Westbound (WB)

Gold Run SRRA was originally scheduled for a site
visit, but weather conditions precluded a field
evaluation at this time.

According to the facility report a new 21,300 gallon
cast-in-place septic tank was installed at each of the
EB and WB sites. The system also uses two treatment
ponds, a primary pond and a secondary pond, and a
sprinkler irrigation system (which is used in the
summer months) to dispose of the septic tank effluent.
A sprinkler system was also recently added to the

existing leach f£ield to increase the rate of
evaporation.

DUNNIGAN SRRA
Northbound and Southbound

The Dunnigan NB and SB SRRAs were originally among
those roadside rest areas to be evaluated. Currently
the rest area is undergeoing major sewage system
modifications. The original system consisted of a
septic tank and seepage pit disposal system. The
septic tanks were removed and an evaporation pond
system is being installed.
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SITE VISIT CONCIUSTIONS

The following -conclusions can be drawn from the
information obtained during the site visits:

- The Westley SB SRRA is overloaded. This condition is
due to excessive public use and the inability of the
septic tanks to provide the proper treatment of the
sewage because of short detention times. The tanks have
to be pumped often because of rapid scum buildup.

- Some overloading is occurring at the Westley NB SRRA,
but it does not experience as much use as the SB site.

= There are some overloading problems at the NB and SB
Turlock SRRAs, such as scum buildup in the septic tanks.
The leach field at the NB site has failed.

- Some blockage at the inlet tees in the septic tanks
is occurring at the NB and SB SRRAs at Coalinga-Avenal.
With proper maintenance the system will function
properly.

- The systems at John "Chuck" Erreca SRRA need new
distribution boxes installed in order that the leach
fields can be alternated every six months. There is a
continuous problem with toilet paper accumulating around
the NB septic tank inlet. The type of paper being used
does not break down fast enough. A study should be
conducted to find a more biodegradable type toilet paper
to be used at this site. The rate of scum accumulation
is increased due to the fact that MICROPHOR toilets and
low flush toilets are currently in use at both the NB
and SB locations.
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- The evapotrarispiratidn bed at the Elkhorn roadside
rest is not functioning properly, especially during the
winter months.




ROADSIDE REST AREA USE

In order to provide adegquate rest area facilities for the
highway traveler it is important to know and properly
project rest area usage. Unfortunately little information
" is available on methods used as a basis for predicting
current and future SRRA'usage. One study, "The 1968
National Rest Area Usage Study"(13), initiated a
nationwide survey of rest areas on Federal-aid and State
primary highway systems. The study was undertaken to
assist in determining rest area needs in terms of
facilities and spacing by measuring the present demand for
and characteristics of the use of existing rest areas.

The estimated annual usage of the SRRA system in
California in 1981 was 47,380,817 persons(l4).

Traffic

An important factor in predicting the usage of a
particular SRRA is current traffic information. Traffic
information is related to other factors that determine the
amount of wastewater produced at a roadside rest area.

The number of vehicles and vehicle types which stop at a
roadside rest is directly related to the number and type
of vehicles which travel the highway adjacent to the SRRA.
In usage calculations it is assumed that the number of
vehicles stopping at a particular rest area is determined
by the stopping factor (the percentage of highway traffic
stopping at a roadside rest area). The percentage of the
main line traffic stopping at the rest area is influenced
by a number of factors and has a wide range of values.
Studies conducted by the Federal Highway Administration
found that the percentage of vehicles entering the rest
area ranged from 0.6 to 25.3 with a median value of
8.1(2).
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In a California study, mechanical counts taken in 1979 in
conjunction with a study of sewage production found a wide
range of usage, from 3 to 35 percent of main line traffic,
at selected SRRA units(l4). Results of this study,
indicated that the units at four of the SRRA were under
designed and would require updating of the facilities well
before the end of the design life(14).

The month and time of day are two of the factors which
affect the percentage of vehicles which stop at the SRRA.
Figure 4 shows the typical annual traffic pattern(l4).
This figure indicates that the peak months for SRRA usage
are the summer months, particularly July and August. Rest
area usage also varies with the time of day. Figure 5
presents the typical hourly traffic flow variation at a
roadside rest(1l5). The majority of the vehicles will stop
within a peak‘eight-hoﬁr period. The FHWA suggests that
approximately 9% of the passing traffic stops at the rest
area. Approximately 16% of the daily usage will occur
during a peak l-hour period, while 67% of daily usage will
occur during a peak 8-hour period(l5). An additional
factor used for SRRA usage prediction is the traffic
growth factor. When designing a roadside rest area, the
design is not only based on current traffic, but also on a
traffic volume projected 20 years into the future. The
growth factor is multiplied by the current traffic volume
to give a 204§éar projected volume.

The number of persons using the roadside rest area is
another factor which is often determined and used for
predicting the wastewater production. The vehicle
occupancy of the traffic stopping at the rest area has
been measured by a number of studies. While the number of
people is a function of vehicle type and the purpose of
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travel, the weighted aﬁerage of 3.1 occupants per car
ocbtained from these studies will give a good estimate of
the number of people using the rest area. These surveys
also showed that approximately 75% of the occupants of
those vehicles stopping at the rest area used the rest
room facilities. To give an example of the number of
people which utilized the California SRRA system in 1981,
Table 6 tabulates the the number of users at each road-
side rest area by month and total(l4).

For the purposes of this report actual traffic counts or
person counts were not required. Instead, current traffic
information was utilized in predicting the usage for the
SRRAs which were visited in the field. This report is
only ccncerned with comfort station usage, RV usage was
not considered. Traffic volume information was taken from
the 1984 Traffic Volumes on California State Highways(ls).
The traffic volumes for all 91 SRRAs in California as well
as information for the SRRAs visited are listed in
Appendix B.

Stopping factors for the following SRRAs; Coalinga=-Avenal
NB and SB, John "Chuck" Erreca NB and $B, Westley NB and
SB, Elkhorn,'bunnigan NB and SB, Turlock NB and SB, and
Gold Run EB and WB, were estimated using information in
the "1984 Ramp Volumes on the California State Freeway
System" for the corresponding districts(23). These
stopping factors were determined based on available
information, and actual values may differ. The stopping
factors are listed for each rest area in Table 3.

The growth factors and 20 year projected traffic volumes

for the rest areas under consideration in this report, are
listed in Table . 4.
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SEWAGE FLOW RATES

Total wastewater production at a roadside rest is the sum
of the water used for flushing urinals and toilets,
supplying lavatories and water used for c¢leaning the rest
room lobby areas. It may also include the wastewater from
drinking fountains and from the RV Sanitary Station (RVSS)
including RV wastes and wash down water. Wastewater
production will vary from site to site(l8).

Many states are using estimates of 5 gallons per person
and 3.1 persons per vehicle using the SRRA, resulting in
15.5 gallons per each vehicle that enters the rest aresa.
The 1968 rest area usage summary(lg), which recorded
roadside rests with rest rooms as their only source of
sewage, reported an average 7.6 gallons per vehicle using

the roadside rests during the peak usage period of the
summer.

Stuart(20), after actually measuring the volume of
traffic, water and sewage from the roadside rest area in
South County, Tennessee, reported that the sewage flows
varied from 4.25 to 8.22 gallons per vehicle with the
upper figure occurring after heavy rainfall.

Zaltzman, in his report, after studying water usage and
sewage production for five rest areas in five states:
Florida, New Hampshire, Colorado, Iowa and Tennessee,
concluded that each vehicle stopping at a roadside rest
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SRR STOFFING FACTORS
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area will gehérate an average of 5.5 gallons of sewage
during the peak demand periods(l1l8). Similarly a report
prepared by the FHWA suggests a sewage flow of 5.5 galleons
per vehicle entering the rest area(ls).

In this report the amount of wastewater flow per vehicle
is based on an average value determined in a research
study conducted by William Grottkau of the Transportation
Laboratory(18). The study determined the gallonage of
sewage producéd at the rest rooms per axle of traffic
entering the rest area for nine different roadside rests.
This study was done during 1979 and 1980.

In the study a mean value of seven different sites was
determined to be 2.20 gallons per axle and the standard
deviation is 0.87(18). When MICROPHOR toilets are in use,
a lesser amount of wastewater per axle is produced. In
Grottkau's report(l8), the wastewater flow was measured at
the NB and SB SRRAs at John "Chuck" Erreca, where
MICROPHOR watey saving.fixtures have been installed, an
average of 0.24 gallon of sewage per axle was generated by
vehicles entering the roadside rest.
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WASTEWATER PRODUCTION RATES

In order to calculate the detention times of the local
SRRAs considered, wastewater production rates were
estimated for each roadside rest area.

The equation used in this report for estimating the
wastewater production rates at the roadside rests was
taken from the report, "A Design Method for Roadside Rest
Septic Tank Leach Field Systems" by William Grottkau of
the Transportation Laboratory(l8). The calculations
performed are a "default" analysis for predicting sewage
production rates based on information collected in the
study. The default analysis for the prediction of rest
room sewage generation utilizes:

A reliability factor:;

- a predicted average daily traffic -for the peak
month;

= an average roadside rest stopping factor

- the average number of gallons of sewage generated

per vehicle (this is actually broken down by axle
counts) .

The reliakility factor evolves from a statistical
evaluation of the variances of: the traffic volume, the
roadside rest stopping factors for a disaggregated sample,
and the sewage generated per axle. The variances of these
three parameters are combined according to joint
probability theory to produce a reliability constant.

This constant is used so that a sewage disposal system,
which is designed for a specific wastewater production
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rate‘by the default anglysis, will be adequate 95 out of
100 times. Since a decrease in the septic tank detention
time can occasionaliy be tolerated, it is felt that the
above confidence level is reasonable(l8) (see Appendix C).

The predicted average daily traffic (ADT), as well as the
predicted peak month average daily traffic are both used
to calculate the sewage production rate for the septic
tank leach field systems for both an average and a peak
day. Comparisons of the average and peak sewage
production rates can give a good idea of how much more
wastewater is generated on a peak day than on an average
day. The peak month ADT is generally used for determining
sewage production rates because of the greater sensitivity
of septic tank leach field systems to shock loading(lg).

A rough estimate of these values was obtained from the
#1984 Traffic Volumes on California State Highways".

The average stopping factor for the SRRAs is used in the
sewage production formula. Stopping factors appear to be
very site-specific. Characteristics which have an effect
on the stopping factors are(l18):

- Distance from next rest area;

- gdistance from commercial facilities;

= distance from population centers;

- distance from major traffic generators such as
recreational and tourist attractions:

- whether the site is serving one or two directions
of traffic flow;
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= proximity to metropolitan areas as affected by
home to work trips:

- visibility of rest area from highway:;
- adequacy of signing;

- ease of entry from opposite direction where one
site serves both directions of travel.

The average number of gallons of sewage generated per
single axle count is used in the sewage production
formula. The value was taken from the axle counts and
water meter readings at seven roadside rests during the
summer months of 1980, as determined by Grottkau's
study(18). The truck traffic was accounted for by
multiplying the average number of gallons of sewage
generated per single axle by the number of axles per
vehicle. The number of axles per vehicle was estimated
from the latest available truck traffic information for

the highway. Truck traffic information was taken from the
1984 "Annual Average Daily Truck Traffic on the California
State Highway System"(21), which lists for each segment of

roadway in the state: the annual average daily vehicle
total (ADT): percent trucks; the number of twe axle

trucks, three axle trucks, four axle trucks and the number

of trucks with five or more axles.

All traffic information is listed in Appendix B.
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' CALCUTATTONS

The wastewater production rate Qr in SRRAs consists of the
flow rate from the rest rooms.

Qr = Rr x ADT (ADTpm) X Sr/l1l00 x AV X Gr

|

Where: Qr Design sewage flow rate from rest rooms;

gallons/day

Rr = Reliability factor for rest room data,
evolved from joint probability theory (see
APPENDIX C)

ADT (ADTpm) = Predicted average daily traffic or
peak month average daily traffic:
vehicle/day

" Sr = Mean percentage of highway traffic entering
roadside rest (mean roadside rest stopping

factor)

Av = Number of axles per vehicle on the highway
~ at the proposed location

Gr = Mean wastewater volume generated at the
rest rooms; gallons/axle
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Sample Problem

Given the following information for the NB roadside rest
at Coalinga-Avenal (06-FRE-5, PM 1.4):

1. Average number of axles per vehicle on Highway 5
@ PM 1.4 (Av, axles/vehicle)

Av =_ADT AXLE COUNT
AADT

Where:
AADT = Average Annual Daily Traffic
Axle count is found by multiplying number of axles per

truck by their respective populations. Number of cars
is multiplied by two axles. '

| DESCRIPTION _ ! VEHTICIES | AXIES/VEH [ AXLES |
l

I I I |
| PASSENGER CAR [ 5,100 | 2 110,200 |
| _2 A¥IE TRUCKS | 305 ] 2 | 610 |
| 3 AXIE TRUCKS | 82 ! 3 l 246 |
| 4 AXTE TRUCKS | 83 | 4 | 332 |
| 5 AXTE TRUCKS | 2,030 | 5 | 10,150 |
| TOTAL | 7,600 ] i | 21,538 |

Av = 21,538 axles = 2.8 axles/vehicle
7,600 vehicles
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2. Ré&t Room' Wastewater Flow Rate(Qr, gallons/day)

Qr = Rr x ADT 2001 x Sr/100 xX AV x Gr

Where:

Rr

2.0 (Reliability factor for rest room
data, see APPENDIX C)
ADT = 7,600 vehicles/day

Sr = 19.4 % (Mean roadside rest stopping factor,
- wET. see APPENDIX C)

Av = 2.80 axles/vehicle

Gr = 2.2 gallons/axle (Mean rest room wastewater,
volume)

Qr = 2.0 x 7,600 vehicles/day ¥ 19.4/100 x 2.8

axles/veh x 2.2 gallons/axle
Qr = 18,165 gallons/day

The same calculation is made for the peak sewage

production rate using the peak month average daily traffic
(ADTpm) .

ADTpm = 10,700 vehicles/day

Av = 2.8 axles/vehicle
Sr = 19.4%

Gr = 2.2 gallons/axle
Rr = 2.0

Qr = 25,575 gallons/day

The wastewater production rate established from these
calculations appears to be slightly high. Wastewater
production rate calculations for all roadside rest areas
investigated in this study are presented in APPENDIX D.
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DETENTION TIME OF WASTE IN SEPTIC TANK

The septic tank must be able to provide enough detention
time for wastewater in order for it to receive propef
treatment. A septic tank should be able to provide a
minimum detention time of 24 hours. The following table
was taken from the report titled "Recreational Vehicle
Waste Disposal in Roadside Rest Septic Tank Systems" (SERL
report) (3). This table shows average detention times for
rest room wastewater and RVs wastewater as related to
septic tank pump-out intervals.

Tr = Detention time of rest room wastewater in septic
tank, days

Tt = Detention time of RV wastewater in septic tank,
days

Septic Tank | I I
Pumpout Interval, Months*| Tr, Days*| T, Dayvs*

I
|
I
| 3
|
I
I

| I |
l 1.5 | 1.7 i
| 1.5 | 3.3 l
12 | 1.5 ] 6.2 |
60 | 1.5 | l9.6 !

* The above data are applicable to rest rooms
utilizing conventional toilets, i.e., not
MICROPHOR toilets.

When a septic tank system becomes overloaded, the waste-
water does not receive the proper degree of treatment.
The bacteria in the septic tank are not given enough time
to sufficiently break down the solid waste materials
coming into the tank. This condition leads to failure of
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the system, either from solids accumulating within the
tank causing blockage of the inlet and requiring more
frequent pumping, and/or by allowing solids to be carried

to the leach fields.

Detention tiﬁés were calculated for the roadside rests
investigated in this report. The average and peak
detention time provided by the existing systems at the

SRRAS are listed in Table 5.

Calculations -

1. AVERAGE DETENTION TIME (Using Avg. Wastewater Flow
Rate):

DT = Detention time of rest room wastewater in septie tank;
days -

S DT = Capaditz of septic tank {gallons) = ans
1 Wastewater Flow Rate (gallon/day)

Example Calculation
Coalinga=Avenal NB
Septic Tank Capacity: 16,000 gallons

Avg. Estimated Wastewater Flow Rate: 18,200
gallon/day

DT 16,000 gallons = 0.88 day

18,200 gallons/day

Average Detention Time = 0.88 day
(This value is less than 1 day minimum detention time.)
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Where MIGRODHOR toilets’ are installed, the wastewater flow

rate is much less than the average SRRA wastewater flow

rate. However, this low value is not used in the design

of a system. Similar calculations are made to determine
the peak month detention times using the peak wastewater
flow rate rather than the average wastewater flow rate.

All detentionitime calculations are listed in APPENDIX D.
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APPENDIX A

INVENTORY OF CALIFORNIA
SAFETY ROADSIDE REST AREAS

(THIS INVENTORY IS AVAILABLE FOR USE ON A P.C. LOTUS
DATA DISK IN WATER QUALITY SECTION)
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APPENDIX B

TRAFFIC DATA




1984 TRAFFIC VOLUMES FOR CALIFORNIA ROADSIDE RESTS

REST AREAS ON NORTH-SOUTH ROUTES

-

{Bmginning in Southern California)

H g 2 ‘1984 ADT 1 = Truck
NO 3 ROADSIDE REST 1 Paak s z % Tat
[} - i Hour 8 Pk. MO. zANNl. + Vah 2
L £ ey L] -
£ 1 2 c H 3
i 3 TWO RIVERS H 440- 3 4400 » 3 4000 # 1 2T.5
2 1 ALISH CREEK Tt 4100 1 49,500 r 41,500 = 8.8
3 ¢ ALISO CREEK g 4100 g 49,500 # : 41,500 » : &.8
5 : TEJON PAES 1 2700 1 2,750 + 3 17,250 + 3 29.1
& 1 TEJON PASS. T 2700 § 23,7T0 + : 17,2850 + 31 29.1
7 s BUTTONWILLAOW 3 1530 1 10,050 H 7850 : 30.8
8 : BUTTOMWILLOW: 1 1350 : 10,050 s . 7830 3 30.8
2 3 COALINGA—-AVENAL T 1525 T 10,700 H 7600 : 32.9
10 3 COALINGA-AVENAL = ¢ 1323 T 190,700 H 7400 : 32.9
i1 : JOHN "“CHUCK" ERRECA : 1&00 s 11,450 H 7750 s 28.0
12 ¢+ JOHN "CHUCK"™ ERRECA : 1500 1 1i,4%0 H 7730 : 28.0
13 3 WESTLEY 3 ars ¢t 10,450 H 8280 : 24,0
14 3 WESTLEY H 875 T 10,450 1 8250 1 24,0
13 3 ELKHORN g 28500 3 27,500 # : 24,000 % 3 15.0
14 : DUNNIGAN r 1178 H FIS0 1 5930 s 22.9
17 : DUNNIGAN 1 1178 H 9950 2 89%0 r 22.9
18 : MAXWELL .z P30 ] 8800 H 7850 ¢ 26,7
19 § MAXWELL t %0 t 2800 s 7850 3 26.7
20 r WILLAWS ] 230 T - 9550 T 7950 1 24.8
21 @ WILLOWS t 930 3 9550 H 7950 1 26.8
22 ©+ CORNING 1 825 L] 9300 t 7450 T 23.0C
23 3 CORNING t 823 8. 9300 - ¢t 7450 3 23.0
24 z H.S. MILES r 1025 1 12,750 : 10,900 s 23.2
25  H.S. MILES 8 1023 t . 12,730 t 10,000 : 23.2
26 5 G'BRIEN ¥ 1300 g 17,800 # : 13,800 # 1 27.9
27 & LAKEHEAD s 12350 t 15,300 # 3 11,400 # 3 3I3.2
28 : WEED AIRFORT H %00 1 &230 H 4200 : 38.6
22 32 WEED AIRPORT £ 500 1 &£2%50 ] 4400 1 3IT.6
30 ¢+ RANDOLPH E COLLIER 1 103C 1 13,100 # : 200 % : 3I0.6
T - 3 T - ] z
X1 @ GAVIOQTA t 1275 : 13,000 H 2100 : 13.4
32 + GAVIOTA 1 1275 1, 13,000 H FA00 T 13.4
33 1 CAMP ROBERTS 1 7/ gt 10,150 t &Q00 t 17,2
34 3 CAMP ROBERTS - 1 77 t 10,150 H &000 3 17.2
35 3 CRYSTAL SPRINGS . 7600 T 72,000 # @ &8,000 *» ¢ 1.2
3& & IRVINE LODEGE 1 800 3 &Q00 = T 4700 # 3 146.9
37 ¢ MOSS COVE ' t 820 1 5800 t 4500 % : lA&.4
38 : EMPIRE CAMP ] &70 3 S400 & t 4200 # : 17.9
39 : TRINIDAD t ~ 580 t 5800 = T 3100 *# 1 14,
t : [ 1. t 1 -
40 1 TRINIDAD 3 410 1 6100 » 1 4300 » : 14.9
41 ¢ COLLIER TUNNEL t 260 1 2600 = : 1900 = 3 22.0
42 31 PHIL S. RRINE r 12785 :+ 12,400 T 10,200 : 27.4
43 : PHIL. S. RAINE 1 1275 1 12,400 s 10,200 : Z7.4
44 1 C.H. WARLOW 1 32850 3 36,500 » 3 32,500 » : 35.1
435 @ TURLQCK 1 122% 1 13,250 1 11,000 : 18.8
45 @ TURLOCK. 3 1225 t ' 13,250 t 11,000 = 18.8
47 1 CARSON HILL H 330 1 4000. # t 320 % 1 T.6
48 : COS0 JUNCTION T 1900 1 BJ00 » t SI00 O : 12,0
4% ¢ DIVISION CREEK :  &10 1 4300 % . : 4300 * : 15.4
=0 1 CRESTVIEW 1 &Z0 1 G680 * s 3IO00Q » : 5.3
51 1 HONEY LAKE H 500 3 S100 » : 3850 » ¢ 11.7
%2 3 SECRET VALLEY H 130 1 1500 = 1 1050 » 3 22.3
H H ] H H

[T T L)
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o

1)

2)

1984

Tra#fic Volume at Nearest Post Mile

1984 Traffic Volumes an Calif State Hewys., Caltrans
Div.:af Traffic Eng.,

1984 Annual Averagm Daily Truck Traftfic on the Calif.

State Hgwy System., Division of Traffic Eng, August 198%5.
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1984 TRAFFIC VOLUMES FOR CALIFORNIA ROADSIDE RESTS
REST AREAS ON EAST-WEST ROUTES
(Bmgimning in Southern California)
2 ] H g 1984 ADT 1 1 Truck @
NO ROADSIDE REST: 1 Peak H - : % Tot t
H t Hour t Pk. Mo. csAnnl. * Vah 2 :
s 4 3 s H 2
%4 3 BUCKMANM SPRINGS : F10 i G000 # : 7300 % : 8.8 s
S5 : SUNBEANM H I2S 3 2900 H 2500 : 13.4
. 3 : H : H H
S& 3 SUNBEAM 1 325 H 2300 z 2600 : 13.4 1z
z - 1 H H : H
57 : SAND HILLS H H H : 20.9 1t
=8 : FONTANA : : 7400 T 71,000 % 3 82,000 #% ¢ 14,1 1t
99 : WILDWGOD T 3400 @ 45,500 % : 40,000 % 1 Jl.1 3
40 : BROOKSIDE t 3000 . 3 40,300 # g 35,500 ¥ : 26.7 2
&1 3 WHITEWATER 1 2475 : 20,7950 T 1464300 @ 21.9 =¥
&2 = WHITEWATER = 2473 1 20,730 : 16,500 @ 2i.9 3
&3 1 CACTUS CITY z 375 ] HO00 H 4400 : 4%5.48 2
a4 ; CACTUS CITY H 395 H 5000 H 4400 t 43.6
&% 1 WILEY*S WELL . T 770 1 9800 » r @300 % : 43.F 12
H 3 T : H 3
&4 : BORON ‘2 575 t 46850 t 4400 : 28.0 =
&7 3 BORON H S75 3 4850 t 4400 T 2B.0 1
&8 : DESERT QASIS 3 310 z 3700 3 3450 1 S6.7 =
&% 3 DESERT OASIS 5 310 1 3700 : 3450 : S&.7 =
70 : FENNER Y 275 H 3250 1 . 30850 T S1.% =
71 : FENNER [ 279 H 3250 z 3050 1 S1.9 =
72 : CLYDE V. KANE s 850 H 7800 H 7100 T 22,7 =
73 ¢ CLYDE V. KANE T 850 = - 7800 H 7100 t 22.7 =
74 ¢ VALLEY UWELLS - t TO 3 100 + T 7ITO O+ ¢ 20.0 =
75 3 VALLEY WELLS 4 %0 2 9100 + 1 7IS0 + : 20,0
746 : SHANDON 1 1100 T 12,800 # 3 8300 *» : I4.8 3
79 : MT. SPRINGS T 540 3 AFO0 » t 4100 * 1 5.0 t
80 ¢ HUNTER MILL T &%00 : 47,000 # @ J4,000 ¥ : F.8 L
81 : SOLD RUN 3 1423 3 13,500 t 00 1 14.3
a2 : GOLD RUN 3 1425 r 13,500 1 - 9900 1 14.3 &
83 : DONNER SUMMIT 1 1429 1 13,500 H F900 [ H
84 : DONNER SUMMIT T 1425 : 13,8300 3 900 1 9.1 H
8% ¥ ALPHA OMEGA t 320 : J0T0 % : 19co * . 8.7 H
84 1 WEST BRANCH: -2 230" 3 2700 * 1 2150 % ¢ 17.0
87 : MASSACK 1 300 g, IT[00 » 1 2300 % 8.0 &
28 : L.T. DAVIS ) 330 3 Z700 a+ 3 2TO0 ¥+ ¢ 14,3 g
- 89 1 LAKE ALMANOR 1 340 1. 350+ 3 2400 ¥ = IT.7 3
90 : SLAYER 1 290 T 20%0 ¥+ 3 2200 ¥+ 3 2015, FH
91 : DOUBLAS CITY -~ H 320 T 3400 : 2900 % : 10. T
92 1 SHINGLETON H 200 @ 13570 = = HBO » : 14.4 3
23 : BOEARD : s 220 1 2150 » : 1500 % : 25.4 .
94 ;3 HILLCREST .1 230 1 2600.% 1 2100 *» : 25.0 :
9% : GRASS LAKE H 220 3 3150 1 2250 *» : 485.9 :
3 r H H H :
* Traffic Volume Far Both Directions
3



‘gasT aunp
6sBUT. DF444L 4D UDFRIATA SUEJRTRD 'G301'S EIDTNEI0

1ae  pest

swazsAg Amad a3wjg °Fed ayj uo gawnjay duey yEsT (S
. gR4T 3ISNbny ¢ cBua Dysswd) jo UDFETALA Suwaysdyg Aumliy anels
. : ' "FETUD MYy uD D§jedl yanay Arpeq abedasy (enuuy bBLT (2
v8at *tbuy Dgssedl o CAvd
suwaren ¢ csAMBy ajelg $TIRD UG SAWNTOA Jpiiedl ¥86T (1
. ’ . SITH 3604 JHALEEN IR SUNFOA DEFFELL 4
sung3aadi] UIog 404 SWNToA DTHFEIL =
] H ] ] [ S - § [] ] Y 1 : H
I(CHET) *00ZE ! O0'99 3 - 4°T B &°% 8 Z9Z 4 9ibE ¥ £°HT ¥ 0044 7 00G'st 1 GZ#7 ! NNy @ion ¢ Ze
14gA6T) *00LT 1 0799 B &°% b &' 3 ZU9Z 5 9EFI 1 £°HY % . 0065 8 00B%Sy ¢ GZPT MRy 09 ¢ 18
1q0B6E) ‘cObT ¢ £'Z4 8 ,0°€ 8 Z6 0 g°Gi ¢ @z ¢ @tay ¢ ooo'ty 1 ogz'er t gZET A207WOL T 9
1(0B6]) ‘OOVE 1 £'ZZ ¥ 0°f 8 gZ's 8 S°S1 1 @90z ¢ &'BY 9 000' T & osz'sr ¢ gzEZ A 307Nk ' St
1pBAT) CODET 1 L2028 8 BT B, 2°% ' 9°1F @ OROZ } &°EZZ 8 OmeB -8 =T SO B - 74 S NUBINNIO ¢ £1
(pBat) ‘pOZT ¢ ZzA 3 &°F F Z'P ! 971y 1 0S0Z V &°2Z ¢ OGAB I comes v G217 8 NUYEBHNNNG 3 9T
T(EB&T) ‘00B F .G°9% 8 B°f §  G°6 & GT0Z ¥ & OAR ! O°7 P 000°pZ ¢ # 008°4Z ¢ 00ST 3 NMOHATE ¢ 3
“3(0B&F) ‘0OFF 1 £°F2 v 9°% -3 ¥ 8 9°9F ¢ oBsE F o°bZ b 0826 O ostor . g8 FERIEE A
hoBsIY ‘006 t  L'F4Z Y 9% B I°4 t 997 1 o0BAY F O°%Z ¢ o0SzB 1 ooblor ¢ S8 3 AFSI ¢ 1
1oB&E) ‘OO 3 0°GZ ' _0°g ! 0°S ¢ O'GT b o012 3 0°BZ 1 o84 b oor'TT 1 0091 1 YIIHYUA AONHD. NHOC ¢ 2
3(0BAE) 'O0BT § O°GZ 8 08 ! 0°G f 0°GI ¥ OLIZ t O0°BZ 1 Q0842 ' O0SEPIT 3 0091 1 uD3WYI LONHD. NHOC P OTT
1zesty ‘ool b z°l@ 8 g2 0 £°% 1 Z2°Z) 5 Q05T 3 &°2¢ 8 0094 v, o00l'0F ' GEST TUNIAU-YENTWOD 5 0T
L ZBGT) ‘0a5F 8 Z°IB ! £°F 1 £°% F ZZ1 T Q0SZ ¥ &°28 ¢ 0094 ¢ oo0Lf0F 1 gESY ¢ WNBAY-GENT WD ¢ &
H ' t 13 ] L] ] 1 ] - 1 . [ ] 3 H
frimmmis B -1 L3 1 -8 : Pt B onme e 3 : Boemoees
2 (4BEA) Paduoy 1 FY- I I g z POBMOMUL & Z CHIA P CTWANNY 8 "OW "dMd 8 MROH 3 : :
i . Yuug - 3 BN 8 ClOL % §-—- : LI 5 2 I 1834 3a1890v04 PociM
S Lawy ¢ z 1INy A MOnML % ¢ WioL b NOnuL 8§ 1 o t

»

NDILVIMDANT D1d44vHL vEUS IN3WHND

Buy .



1
1
1

T ye i B4 S5 as UL 35 AR R WP AR B3 &0 S0 W R TP S0

1 . B [ [ ]  } . ] ] [ ] ¥ [] ]
ogas 1 ooxzt ¥ GEEy ¢ ORo4 ! o021 3 gZiy @ 00/B &t 0GATYT 7 OBZT f aM 3 NOY GI05F  Z2A
0506 ' QOfREZY b QZE1 0 0806 § O0RZT 1 >4 S 0048 % OSBFYT ¥ OGZY ¢ @3 8 Nty a0t 18

41=FA+ ¥ SR B 1144 Gl |} GZI1 ¢ OoQZOY ¢ omZZY ¢ gZ11 ¢ 0054 §, 0GRT1T ¢ 0S0F ¢ A8 1 AI0RINLE 9
06207 % 05ZTR - 211 ¢ ORZOF 8 0Q5ZZF ? cZiy 1 0084 ¥ OGEIT ' OG50F 1 AN 8 AQGWALY &b
oogs ¢ 00£0% 0 g£Zoy 13 00BL ¢ 00L0T 1 gzot ¢ ogZL & ooiB 13 006 + a8 ¢ NUBINNROY L)
ooBsL 8 00L0F B cZot ¢ oL 1 QOLOT ¥ Qzor 1 o5ZL 0V oo4B 0 004 & dN ? NUBINNNd: - 97.
anboz v 00892 K Q0fZ ¢ QObOZ ¢ QORRE % 001Z ¢ O00¥41 F 0Q0&ZZ ' OOLT PAS/ANE NUDHM3E S
aogL 1 oges 1@ S28 1 .06LL % ooBs 1 ozZe L 0529 1 00&L ¥ 087 .3 ag ¢ ADATLEIMI BT
ooBL ¢ ogBs 1 ora: ] i ORLL ¢ oops .1 =4 S ORE? & 0Q0&L 8 0S9 8 N ¢ AFLs3ImY €1
ooes 3 Qgeoy o GLé 1 ..08EL V¥ ORK0F O QLh ! Oo0by t O0S95 1 OKIF 1 A8 F 9Oa3WM3 oAAGNHD. NHOPE 21
LT P B 50 ) S Bib 1 ORZL ' OShkOT O QL6 L o0pb? ' ORP4 F ORT1  § AN Y UIEHHI LSONHD. NHOPE TT
(513 AR B 1= 1] SR OEET # 006t & aoy? 1t SLL ' 0SA4F 3 OSbkL 8 Gzd ¢t d5 18 WHINY-GENITYAD? a1
n5t, 1 05501 0 L1590 B o4t I ooy QLL -1 OBA ¢ OGbL 3 GZ4 1 aN 3 AUNIAY-VANI DD &

1 3 [ ] L ] [} L] ] | H ] T

R | J— [ [ ] | B L& B L] 1 z H
ayv I HEiNOW 3 HNOH * {ay iOHiNOW 3 HAOH & 14w ¥ HINOW ' MOOH 3 3 t

IIHY 3 AAg 0 WEL P TTUNNRY § AM3d 8 AvAd ” TUNNNE 3 Huad ¢ Huad ¢ H4I0 8- 4534 JFAISHEYOHE  ON
o = —inin [ ] ‘ d % i H . L
Lay zB&t ., t 8 10y 0841 L] H 4

14y igat

- L . . Seat - 0BAS BTN 0144091 vdUE ONY SNIWIYW



.

e 52 ER Ma B AB ST OB BA &AW G0 W0 M4 S0 B OB 4 AF wp

N

et

RH&4&T - 0BAY

3 [ ] ] H . [] [ ] | $ 1
okl TO(SBALIY "O0ZY ! O0AL ' OOSET 6 LZ¥)l 1 osbB ¢ OBYIT 9. OBZY % @M 9 Ny -gD9t Z ¢
0°0Z 1 (sBAT) PODZE 8 O04s 0° ODSST 3 GZHE Y o0GSB 8 OS9¥T 5 OCEY 8 g3 ¢ Ny awas 18 8
FASY | P (0B6EY SOObE 8 O0OFT ¢ ORZEY §  BEZY -y OGZOY B &TETY 8 @ZIY v dHE ¢ WIOHNLS  9b 8
L¥Y t (0Bs1Y SOOKPE 8 OQOOFE ! O0QZEY 8 GZEZF ¢ OGZOF 0 GEZY ¢ QZYF O dN @ HI0HNLY S 1
S b1 T (bBAT) "O0RE ! ORAB 9 0046 3 GLYIT ¥ 0088 -9 OGCIE ¥ GLO7 ¢ @8 € NUBINNNOS LY 8
£t t (tALY) S00ZT ! oGeB 1 OB&A 6 ©28%F ¢ 0058 ! OGRIV 0 SZOF v AN ¢ NYBINNNGT 91
£8 1t (bB&TY S00B § O0OKZ 0 OOGLZ P OORZ ¥ OORIZ 0 O0BIZ ¢ ORZZ  tAB/ANY NUOHATEE GF 8
941 t (0B&T) 00T 1 o%ZA ¢ OLKOT P S/ Y 0OBL ¥ OSBA 3 g52zA 4 4S5 6 ATHSINT T 8
bePT 2 (OBGE) ‘O06 ' OWZB V- ORVOT § SZA f O00BZ * 0OSBA P GEB % AN ¢ AFILBIMT €T ¢
0°ZZ 3 (o841 "O0LT ¥V OSZZ_ % OGPEY 0 OO9F 4 0082 3 O00BOT ¥ 00Sk ¢ 48 F-UIAWHI JINHD. NHOC! ZT B
o8z § (0BAYY "0O0BE ! OBLL B OBPEL 1 OO9F 0 0O8L 5 OOBOT 8 OQOBF 3 dN & UOAMHA WONHI. NHOLE RT3
941 B {(ZALY) COOPT 1 009L ! ODZOT B GZGY V. OBbE 5 - OGeA 3 GlbY ¢ @B # TUNIAY-YENITYODT  ©OF 1
AdN | 1 (2a4T) “Oast ! QO9L 8 ODZOF % GEEY @ OBYL F OG&L 0 ST F AN 8 TWNIAYV-UENEWDDE & ¢

i - - ] : B 8 1 3 . i H g - P | ]

S— T - % 8 Ny 8 q | : 9 -1 ¥ : k
ANETNEYY 3 8 CAOY 0§ HLNOW. ®  MOOH 3 4dY B HINDW 8 MnOH 3 s 8 :
% 1 (UUZAY  ‘EAUVME CTURNNY B SlUEd @ MuEd 2 TWANNY 3 Hudd 3 VYA 8 Yig ¢ 1584 3918GYDYY  ON ¢
SupLaY 8 pHug " ¥ - 3] 8 ' 3
ONIddDLE 8 AGUYe LU 7T H 10y ‘€047 t B L 1

Y '
B3INNI0NA D1J4UNL vHuE aNY ININIVH

B-6



APPENDIX C

STATISTICS USED IN DETERMINING
RELIABILITY FACTORS



APPENDIX

Statistics Used in Determining Reliability Factors*

In the flow rate equation, the resulting flow ijs the product
cf several mean values. The standard deviation of the prod-
. uct is calculated using a type of interaction formula which
determines the standard deviation of the combined product.
Then the range ‘of values expected to encompass 90% of the
population, assuming a normal distribution, is calculated.
The upper and lower limits are equal to:

X por £ 1655 1

where:

X tors product of individual mean values
S oy * Standard deviation of combined product

After the upper limit (xro'r‘H 658 yor ) is estab'lished it
is divided by the combined mean (X o¢) to produce a reli-
ability factor Rg (for rest room sewage) or Ry (for TSS
sewage). )

The following formulae are used to determine the standard
deviation of the sewage flow rate for rest room sewage in
order to establish the reliability factor Rg.~

o2 Z2 , &2 R a2 La2 g2
S aot.s sn'x Sq Saor *Xaor .SSR-"SADT s Sa

*Duncan, Acheson, J., "Quality Contrcel and -Industrial
Statistics, third edition, page 93.
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where:

mean ADT
standard -deviation of ADT

EA oT

Saor

Xs, = mean roadside rest stopping factor
Sg

n standard deviation of roadside rest stopping factors

Sanf'-si- standard deviation of the combined product of the
ADT and the roadside rest stopping factor

and
2, 2 2 - .2 :
seror =X Gp Saor- s“"’g ADT- S, S c”'" Szen's AOT- S,
. where:

Raor s, = product of Xaor and Rsp (Raor-Xs,)

g‘n = mean rest room wastewater volume
‘ Sa. = standard deviation of rest room wastewater volume
s}o? a standard deviation of combianed product
and
Xegr + 1658555
where:
Xyor * Product of X,pr X =~ and Xg
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The reliability factor for rest room sewage is then
calculated:

;iior *'»55516f

R p—
R X

ToT

The standard deviation of the sewage flow rate for the TSS
sewage is similarly calculated and the following formulae are
used to determine the standard deviation of the sewage flow
rate for the TSS sewage in order to establish the reliability
factor RT.

2 g2 a2 2 . <2
S'aoTesq +8y = X Sg :S aotesy * X aoTes, st.,.*' Ss, sziurr«sR

where: .

isf s mean TSS$ sﬁopping factor

Sg_ = standard deviation of TSS stopping factors

. T - ..
ADT<Sp° Sy = standard deviation of the combined product of

the ADT, roadside rest stopping factor, and TSS
stopping factor.

2 =2 2 2 2 2
s ts x & s ] . +§ L] a ® sz + s ® s .
ToT Gp” S ADT Sy 87 ADT 'S8y Gy °GT T AOT'S -5,
where:
Xeor ¢ ¢ 2 product of X X, and R
ADT SR ST hQT ' SR ST

= mean TSS wastewater volume

X

Sp
SGT s standard deviation of TSS wastewater volume
STOT'= standard deviation of combined product.
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and

Xror! + 165870t

where:

X gor' ® Product of Ropre is, . Rsr and T(éf

The reliability factor for T3S sewage is then calculated:

’3701 t +165Svor’

g

T Xyov'
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 Example: AOT = 1000, % DEV = 27%

ADT=1000, % DEV=27%

27 x 1000 .
Saor*Tesx 100 - %4

X, o7 =ADT= 1000

C=6



(8°0 =
02°¢ =

69v0°0 = Ysg
‘DO = ¥
LET°0 = Mgy

t4030ey Bupddojs 3saa apyspeoy

12{xe 49d 4A3IEMIISEM WOOUA }ISDY
68°1 2°290°LS 9°gzcf9t | -00covt'os | esciic'v | o"oos'tr| sis‘e 000° 001
06° 1 £°658°22. v LYS'9 00°950°2T | 06°968°L | 0°08Bb"S 666°t] oo0°OV
06'1 6'GEL'S 9°6¥9'T | o00'vi0‘¢c £0°28Y 0°0L€°1 0LL 000°01
161 £°'50¢°2 6°999 09°502°1 | 98°961 0'8¥S 21b . 000't
v6° 1 9° 685 £ 2Ll oy 10f LS°2S 0°LET 991 000°1
86° 1 8'8€2 . 9° 14 96°021 09°22 | 8°¥S (9 00%
21°2 8°'c9 #°02 | vrcoe 10°¢ - L el 9¢ 001
¥ 104 | Y .. e, | .
] :.kwwu ¥ .wmm._ .-..-o...“ ._.ohm 101 N | -] .._.ncm ...a«.u .nadm . .—a<m
(2) ) 1)
0°2 = Yy asn

Uy u010V3 ALIVIEVIAIY

c-7






APPENDIX D

SRRA - WASTEWATER FLOW RATE
AND DETENTION TIME
CALCULATION



SEWAGE FLOW RATE CALCULATIONS
Average waste water flow rate:

COALINGA - AVENAL SRRA - NB

_ 1984 ADT
Pk. Month 2 No. of 2 Axle 3 Axle 4 Axle 5 Axle
AADT ADT Trucks Trucks Trucks Trucks Trucks Trucks Cars
7600 10,700 32.9 2,500 305 82 83 2030 5100

Vehicles Axle/Veh. Axles

‘ Passenger Car 5100 2 10,200
- 2 Axle Truck 305 2 610 Av =El238 _ 58
o 3 Axle Truck 82 3 246 7600
4 Axle Truck 83 4 332 |
5 Axle Truck gggg_ _§_ 10,150 Avg No Axle/Veh = 2.8 Axie/Veh
7600 - 21,538

Rest Room Waste Water Flow Rate: (Qp Gals/Day)

Qr = Rg X ADT x Sp/100 x Av x Gp
Rp = 2.0 (See Appendix C)

Sp = 19.4%

Av = 2.8 Ax]e/Veh!

ADT = 7600 Veh (See Appendix B)
Gp = 2.2 Gal/Axle
Qg = (2.0) x (7600 Veh) x (0.194) x (2.8 Axle/Veh) x (2.2 Gal/Axle)

Qp = 18,165 Gal/Day

. D=2



COAL INGA-AVENAL SRRA - SB

RR 200

Sp = 19.6

ADT - 7600 Vehicles
 Av = 2.8 Axle/Vehicles

Gp = 2.2 Gal/Axle

Qg = (2.0) x (7600 Vehicles) x (0.196) x (2.8 Axle/Veh) x (2.2 Gal/Axle)

Qp =18,352 Gal/Day




JOHN "CHUCK" ERRECA ROADSIDE REST

: 1984 ADT '
.. Pk Mo % Total 2 Axle 3 Axle 4 Axle 5 Axle
AADT . ADT Trucks No Trucks Trucks Trucks Trucks Cars
. Trucks
_Panoche NB: 7750 11,450 28 2170 326 108 108 1628 5580

" Vehicles Axles/Veh Axles

Passenger Cars - - 5,580

2 11,160
2 Axle Trucks 326 2 652
3 Axle Trucks - 108 3 324
4 Axle Trucks 108 4 432
§ Axle Trucks 1,628 5 8,140

Total 7,750 - 20,708

Ay = AOT Axle Count _ 20,708 _ , o9 avia/veh
AADT 7750

Rest Room Flaw Rate (Qé: Gal/Day) See Pg. 45

dR-’ Rp % AD% x SR(lhO x Av x Gg

Rg = 2.0 (Reiiabi1%£§ Factor: 'Appéndix c)

Sp = 28% (Stopping Factor Based on 1980 Ramp Counts) -

Av = 2.67 Axles/Vehicle

Gp = 2.2:GaIIAx1é (Mean Rest Room Waste Water Volume, Table 13)
ADT = 7750

'_ Qp = 2.0 x 7750 Veh[Day x 28/100 x 2.67 Axle/Veh x 2.2 Gal/Axle

= 25,493 Gal/Day |
Qr ¢ D=l



(PANOCHE) JOHN "CHUCK" ERRECA ROADSIDE REST

1984 ADT
Pk Mo % Total 2 Axle 3 Axle 4 Axle 5 Axle
AADT  ADT Trucks No Trucks Trucks Trucks Trucks Cars
Trucks : .
Panoche SB 7750 11,450 28 2170 - 326 108 - 108 1628 5580

Vehicles Axles/Veh Axles

Passenger Cars - 5,580 2 11,160
2 Axle Trucks 326 2 652
3 Axle Trucks 108 3 324 av = 20798 _ 5 67 ay/ve
4 Axle Trucks - 108 4 432 - 7750
5 Axle Trucks 1,628 5 8,140
Total 7,750 - 20,708

Rest Room Waste Water Flow Rate: (Qp Gal/Day)

Qr = RR X ADT x Sp/100 x Av'x GR

RR = 2.0 ADT = 7750 Sg/100 = .22 Av = 2.67

Gp = 2.2 Gal/Axle (Table 13)

Qg = (2.0) x (7750) x (0.22) x (2.67) x (2.25 = 20,030 Gal/Day
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WESTLEY ROADSIDE REST

1984 ADT
Pk Mo % Total

2 Axle 3 Axle 4 Axle

5 Axle

AADT ADT ~ Trucks No Trucks Trucks Trucks Trucks Cars
. | Trucks
Westley NB: 8250 10,450 24 1980 329 140 91 1420 6270
Vehicles Axles/Veh Axies
Passenger Cars - 6,270 2 12,540
2 Axle Trucks 329 2 658
3 Axle Trucks 140 3 420 Av =-3§39§3-= 2.56 Ax/Ve
4 Axle Trucks 91 4 364 250
5 Axle Trucks 1,420 5 7,100
Total - 8,250 - 21,082

Rest Room Waste Water Flow Rate: (Qp Gal/Day)

Qr = Rg X ADT x Sp/100 x Av x Gp

= 2.0 (See App. C) ADT: 8250

~
~
|

Sg = 14.4 (Based on 1980 Ramp Counts and Traffic Volumes)

Av

2.55 Axle/Veh. Gp = 2.2 Gal/Axie {Table 13)

Qg = (2.0) x (8250).x (.144) x (2.56) x (2.2) = 13,381.6 Gal/Day

WESTLEY SB: Sg = 17.6%

(13,400) Gal/Day)

Qg = (2.0) x (8250) x (.176) x (2.56) x (2.2) = 16,355.3 Gal/Day

D=6
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ELKHORN ROADSIDE REST

1984 ADT
Pk Mo % Total 2 Axle 3 Axle 4 Axle -5 Axle _
AADT  ADT Trucks Nd Trucks Trucks Trucks Trucks Cars
Elkhorn . ' Trucks
NB/SB: 24,000. 27,500  16.0 3840 787 365 134 2554 20160

s

Vehicles Axles/Veh Axles

Passenger Cars - 20,160 2 40,320
2 Axle Trucks 787 2 1,574 |
3 Axle Trucks 365 3 1,095 = 36,295 _ 5 35 ay/ve
4 Axle Trucks 134 4 536 24,000
5 Axle Trucks 2,554 5 12,770

Total 24,000 - 56,295

Rest Room Waste Water Flow Rate: {Qp Gal/Day)

2
<]
!

= Rp X ADT x Sp/100 x Av x Gp

= 2.0 (See App. C) ADT: 24,000

~
=
[

Sp = 3.3% (Based on 1984 Traffic Volumes and Ramp Counts)

Av = 2,35 Axle/Veh GR = 2.2 Gal/Axle

i

Qp = (2 0) X (24 000 veh) x {0.033) x (2.35 Axle/Veh) x {2.2 Gal/Axle) =
8,189.3 Gal/Day
(8,200 Gal/Day)
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DUNNIGAN ROADSIDE REST

AADT

Dunnigan NB 8850

1984 ADT
Pk Mo % Total 2 Axle 3 Axle 4 Axle 5 Axle _
ADT  Trucks No Trucks Trucks Trucks Trucks Cars
Trucks )
9950 22.9 2050 238 86 31 1685 6900

Passenger Cars =
‘2 Axle Trucks
3 Axle Trucks
4 Axle Trucks
5 Axle Trucks

Total

Vehicles Axles/Veh Axles

6,900 2 13,800
238 2 476
86 3 172 Av = 22047 _ 5 58 Ax/ve
31 4 124 8,950
1,695 5 8,475
8,950 - 23,047

. Rest Room Waste Water Flow Rate: (Qp Gal/Day).

(% e L2
~ < =)
[ | i

Av

2.58 Axle/Veh

= Rg X ADT x Sp/100 x Av x Gp
= 2.0 (See App. C) ADT: 8,950

= 13.4% (Based on 1984 Ramp Counts) -

Gg = 2.2 Gal/Axle (Table 13) or

Qq = (2.0) x (8950) x (13.4/100) x (2.58) x (2.2) = 13,614 Gal/Day

Dunnigan SB:

SR: 1495%

Qg = (2.0)(8950)(14.5/100) x (2.58) x (2.2) = 18,732 Gal/Day
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TURLOCK ROADSIDE REST

| 11984 ADT
Pk Mo % Total 2 Axle 3 Axle 4 Axle 5 Axle
AADT ADT  Trucks No  Trucks Trucks Trucks Trucks Cars
Trucks
Turlock NB: 11,000 13,250 18.8 2068 320 M190 . 62 1496 8932

Vehicles Axles/Veh Axles

Passenger Cars - 8,932 2 '17,864‘

2 Axle Trucks 320 2 640

3 Axle Trucks 190 3 570 Av = 28802 _ 5 44 Ax/ve
4 Axle Trucks = 62 4 248 - 11,000

5 Axle Trucks 1,496 5 7,480

Total . 11,000 - 26,802

Rest Room Waste Water Flow Rate: (Qp Gal/Day)

QR = RR (Reliability Factor) x ADT (1984 AADT) x Sp/100 (Stopping Factor/loo) X
Av (Axles/Veh) x Gp {(Gal/Axle)

Qg = 2.0 (See Appendix C) ADT = 11,000 Veh

Sp = 14.6% (Based on 1982 Traffic Volumes and Ramp Counts)

Av = 2.44 Axle/Veh Gp = 2.2 Gals/Axle

Qr = (2.0) x (11,000 Veh) x (0.146) x (2.44 Axle/Veh) x (2.2 Gal/Axle) =
17,242 Gal/Day (17,250)

TJurlock SB

Rp = 2.0 ADT = 11,000 Veh Av = 2.44 Veh/Axle G = 2.2 Gal/Axle

Sp = 15.0% (Based on 1982 Traffic Volumes and Ramp Counts)

Qg = (2.0) x (11,000 Veh) x (0.150) x (2.44 Veh/Axle) x (2.2 Gal/Axle) =

17,714 Gal/Day (17,700)
D=9 '



“ GOLD RUN ROADSIDE REST

: ) 1984 ADT :
Pk Mo % Total 2 Axle 3 Axle 4 Axle 5 Axle
AADT  ADT Trucks No Trucks Trucks Trucks Trucks Cars
f © Trucks , '
Gold Run EB: 9900 13,500 14.3. 1416 ~ 371 55 55 935 8484

‘Passenger Cars -
2 Axle Trucks
- 3 Axle Trucks
. 4 Axle Trucks
5 Axle Trucks
Total

Vehicles Axles/Veh  Axles

- 8,484 2 16,968
371 2 782
55 3 165 Av = 222170 _ 5 3 paypve
55 4 220 9900
_935 5 4,675
-9,900 - 22,770

-Rest Room Waste Hatelelow Rate: (Qp Gal/Day)

‘QR = Rp (ReliabiTity Factor) x ADT (1984 AADT) x Sgp/100 (Stoppage Factor/100) x
. Av (Average Axle/Veh) x Gp (Avg Gal/Axle)

.Rg = 2,0 (See Appendix C)

SR’

Av = 2,3 Axle/Veh
Qr =

Gold Run WB

Rg = 2.0 (See Appendix A)

ADT = 9900

20% (Based on 1983 Traffic Volumes and Ramp Counts)

qg = 2.2 Gal/Axle (Table 13)

Av = 2.3 Axie/Veh Gp =
Sp = 14.0% (Based an 1983 Traffic Volumes and Ramp Counts)
Qr = (2.0} x (9900 Veh) x (0.140) x (2.3 Axle/Veh) x (2.2 Gal/Axle) =

(2.0) x (9900 Veh) x (0. 20) X (2.3 Ax]e/Veh) x (2.2 Gal/Axle) =

120,038 Gal/Day (20,000 Gal/Day)

ADT = 9900
2.2 Gal/Axle {See Table 13)

D;lo 14,026 Gal/Day (14,000)



ESTIMATED METHOD A - PEAK SEWAGE FLOW RATE:

1984 ADT
Pk Mo % Total 2 Axle 3 Axle 4 Axle 5 Axle
ADT Trucks No Trucks Trucks. Trucks Trucks Cars
Coalinga : Trucks - _ |
Avenal WB: 10,700 32.9 3520 430 116 116 2858 7180

Vehicles Axles/Veh Axles

Passenger Cars - 7,180 2 14,360

2 Axle Trucks 430 2 - 860

3 Axle Trucks 116 3 38 av = 30322 _ 58 ayve

4 Axle Trucks 116 4 . 464 10,700

5 Axle Trucks 2,858 -5 14,290 7
Avg. No. Axle/Veh = 2.8

Total - 10,700 - 30,322
Rest Room Flow Rate: (Qp Gal/Day)

Qg = (2.0) (10,700) x (19.4/100) x (2.8). x (2.2) = 25,574 Gals/Day
' (25,575)

Coalinga Avenal (SB):

Qg = (2.0) (10,700) x (0.196) x (2.8) (12.2) = 25,837 Gals/Day
| (25,850)

John Chuck Erreca (NB):

1984 ADT
Pk Mo % Total 2 Axle 3 Axle 4 Axle 5 Axle
ADT Trucks No Trucks Trucks Trucks Trucks Cars
Trucks ' )
11,450 28 3206 481 160 160 2405 8244

D=-11



ESTIMATED METHOD A - PEAK SEWAGE FLOW RATE: (Continued)

.fVehicles Axles/Veh Axles

- Passenger Cars - 8,244 2 16,488
2 Axle Trucks . 481 .2 962
_ 30,595 _
3 Axle Trucks 160 3 480 Av = === = 2.7
4 Axle Trucks 160 4 640 11,450
5 Axle Trucks 2,405 5 12,025
Total 11,450 00 - 30,595

Qg = (2.0) x (11,450) x (0.28) x (2.7) x (2.2) = 38,087 Gal/Day
' (38,100)

.....
......
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JOHN “CHUCK" ERRECA (SB):

Qp = (2.0) (11450) (.22) (2.7) (2.2) = 29,926 Gal/Day
' (29,925)

1984 ADT
Pk Mo % Total 2 Axle 3 Axle 4 Axle 5 Axle
ADT  Trucks No  Trucks Trucks Trucks Trucks .Cars
Trucks _
Westley NB: . 10,450 24 2508 416 178 116 1798 7942

Vehicles Axles/Veh Axles

Passenger Cars - 7,942

2 15,884
2 Axie Trucks 416 2 832
3 Axle Trucks 178 3 53¢ Av = 282702 . 5 56 Ax/ve
4 Axle Trucks 116 4 464 10,450
§ Axle Trucks 1,798 5 8,990
Total 10,450 - . 26,708

Qg = (2.0) x (10,450) x (0.144) x (2.56) x (2.2)
Qg = 16,950 Gals/Day
(16,950)

Westley SB: -

Qp = (2.0) x (10,450) x (0.176) x (2.55) x (2.2) = 20,636 Gal/Day
(20,650}
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ELKHORN ROADSIDE REST:

_ 1984 ADT
Pk Mo % Total 2 Axle 3 Axle 4 Axle 5 Axle
ADT Trucks No Trucks Trucks Trucks Trucks Cars
Trucks
Elkhorn: 27,500 16.0 4400 902 418 154 2926 23100

Vehicles ~Axles/Veh Axles

Passenger Cars = - 23,100 2 46,200
2 Axle Trucks 902 2 1,304
3 Axle Trucks 418 3 1,254 Av = 22808 _ 5 35 axsve
4 Axle Trucks 154 4 616 27,500.
§ Axle Trucks © 2,926 5 14,630
Total 27,500 - 64,504

Qg = (2.0) x (27,500) x {0,033) x (2.35) x (2.2) = 9,383.55 Gal/Day
‘ : (9,400)




TURLOCK ROADSIDE REST (NB):

1984 ADT
Pk Mo % Total 2 Axle 3 Axle 4 Axle 5 Axle
ADT Trucks No Trucks Trucks Trucks Trucks- Cars
Trucks .
Turiock: 13,250 18.8 2491 386 230 75 1800 10759

Vehicles Axles/Veh ‘Ax1es

Passenger Cars - 10,759 2 21,518
2 Axle Trucks 386 2 772
3 Axle Trucks 230 3 690 Av = 322280 _ 5 44 ay/ve
4 Axle Trucks 75 4 300 13,250 '
5 Axle Trucks 1,800 5 9,000 |

Total 13,250 - 32,280

Qr = (2.0) x (13,250) x (0.146) x (2.44) x (2.2) = 20,769 Gal/Day
(20,775)

Turlock (SB):

Qp = (2.0) x (13,250) x.(0.15) x (2.44) (2.2) = 21,338 Gal/Day
{21,350)



" . GOLD RUN (EB):

| 1984 ADT ‘

Pk Mo % Total 2 Axle 3 Axle & Axle 5 Axle

ADT Trucks No Trucks Trucks Trucks Trucks Cars
- Trucks 7 '
Furlocis- 13,500 14.3 1930 - 506 75 75 1274 11570

Vehicles Axles/Veh Axles

Passenger Cars - 11,570

2 23,140
2 Axle Trucks 806 2 1,012
- 3 Axle Trucks 75 3 225 Av = 32087 _ 23 mxsve
4 Axle Trucks 75 4 300 13,500
5 Axle Trucks 1,274 5 6,370
Total 13,500 ' - - 31,047

Qp = (2.0) x (13,500) x (0.20) x (2.3) g (2.2) = 27,324 Gal/Day
(27,325)

Gald Run'(WB):

Qr = (2.0) x (13,5003 x (0.14) x (2.3) (2,2) = 19,127 Gal/Day
(19,130)
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JOHN "CHUCK" ERRECA (PANOCHE) ROADSIDE REST:

Using the measured value of 0.22 gal/axle for the microphor toilets at the
Panoche SRRA. (Taken from Bill Grotkau's report). ’

-Pk, Mo. ADT: 11,450 Stopping Factor: 28% Gal/Axle: 0.22
Reliability Factor: 2.0 Avg. Axles/Veh: 2.8

NB:

Qp = (2.0) x (11,450) x (.28) x (2.8) x (0.22) = 3,950 Gal/Day

$8:

]

Qr = (2.0) x (11,450) x (.22) x (2.8) x (0.26) = 3, 668 Gal/Day

PEAK DETENTION TIME:

" NB: Tank capacity: 24,000 Gal. DT: %g;ooo $a1 - 6.1 Day
Pk. Est. Flow Rate: 3,950 0 Gal/Day

SB: Tank Capacity: 24,000 Gal. DT: =
) 3668 Gal/Day

Pk. Est. Flow Rate: 3,668

6.5 Day
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" JOHN “CHUCK" ERRECA (PANOCHE) ROADSIDE REST:

. 1984 ADT
Pk Mo = %  Total 2 Axle 3 Axle 4 Axle 5 Axle
AADT ADT  Trucks No  Trucks Trucks Trucks Trucks Cars
: , Trucks,
~ Panoche NB: 7750 11,450 28 2170 326 108 108 1628 5580

Vehicles Axles/Veh Axles

Passenger Cars - 5,580 2 11,160
2 Axle Trucks 326 2 652
3 Axle Trucks 108 3 324
4 Axle Trucks | 108 4 432
5 Axle Trucks 1,628 5 8,140

Total 7,7%0 - 20,708

py = ADT AXLE COUNT _ 20,708
AADT 7750

= 2,67 Axle/Vehicle

Rest Room Flow Rate’(QR: Gal/Day) *See Pg. 45

Qgp = Rp X ADT x Sp/100 x Av x Gp

Rp = 2.0 (Reliability Factor; Appendix C)

= 28% (Stopping Factor, Based on 1980 Ramp Counts)

2.67 Axles/Vehicles

6y = 2.2 Gal/Axle (mean rest room waste water volume, Table 13)
ADT = 7750 oo :

Qp = 2.0 x 7750 Veh/Day x 28/100 x 2.67 Axle/Veh. x 2.2 Gal/Axle
Qp = 25,493 Gal/Day

Try using Gg = 0.22 Gal/Axle (measured value for NB Panoche)
Qp = 2.0 x 7750 x 28/100 x 2.67 x 0.22 = 2,549 Gal/Day

[ %]
Z
[ |

D-18



AVERAGE DETENTION TIME

DT: = Capacity of Tank _ Volume Units
Flow Volume Volume/Time

COALINGA-AVENAL: NB

Tank Capacity: 16,000 Gal.
Average Est. Flow Rate: 18,200 Gal/Day

o7 = 16,000 Gal _ 0.88 Day
18,200 Gal/Day

COALINGA-AVENAL: SB

Tank Capacity: 16,000 Gal.
Average Est. Flow Rate: 18,350 Gal/Day

o7 = 16,000 Gal. _ 0,87 Day
18,350 Gal/Day

JOHN "CHUCK" ERRECA: N8B

Tank Capacity: 24,000 Gal.
Average Est. Flow Rate: 25,500 Gal/Day

oT = 24,000 Gal _ 0.94 Day
25,500 Gal/Day
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AVERAGE DETENTION TIME

JOHN "CHUCK" ERRECA: SB

Tank Capacity: 24,000 Gal
Average Est. Flow Rate: 20,030 Gail/Day

o7 < 24,000 Day _ 1.2 Day
20,030 Gal/Day

WESTLEY NB: (Comfort Station)

Tank Capacity: 15,000 Gal.
Average Est. Flow Rate:. 13,400 Gal/Day

o7 = 25,000 Gal _ 1.1 Day
13,400 Gal/Day

WESTLEY SB: (Comfort Station)

Tank Capacity: 15,000 Gal
Average Est. Flow Rate: 16,360 Gal/Day

DT = 15,000 Gal _ 0.92 Day
16,360 Gal/Day -

ELKHORN:

Tank Capacity: 10,500 Gal.
Average Est. Flow Rate: 8,200 Gal/Day

DT = 10,500 Gal _ 1.3 Day
8200 Gal/Day
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AVERAGE DETENTION TIME (Continued)
TURLOCK NB:

Tank Capacity: 15,000 Gal
Average Est. Flow Rate: 17,250 Gal/Day

DT = 23,000 Gal _ 0.87 Bay
17,250 Gal/Day

TURLOCK SB:

Tank Capacity: 15,000 Gal
Average Est. Flow Rate: 17,700 Gal/Day

DT = 15,000 Gal _ 0.85 Day -
17,700 Gal/Day

GOLD RUN EB:

Tank Capacity: 21,300 Gal
Average Estimated Flow Rate: 20,000 Gal/Day

DT = 2_1-’300 = 1-1 Day
20,000

GOLD RUN WB:

Tank Capacity: 21;300 Gal.
Average Estimated Flow Rate: 14,000 Gal/Day

oT = 21,300 Gal _ 1.52 Day
14,000 Gal/Day
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PEAK DETENTION TIME CALCULATIONS:

0T = Capacity of Tank {Volume)
Fiow Volume {(Vo1/Day)

COALINGA-AVENAL NB:

DT = 16,000 Gal _ 0.63 Day

, 5,575 Gal/Da
Tank Capacity: 16,000 Gal 25,575 Gal/Day

Pk. Est. Flow Rata: 25,575

COALINGA-AVENAL SB:

16,000 Gal _ 0.62 Day

DT -
25,850 Gal/Day

Tank Capacity: 16,000 Gal
Pk. Est. Flow Rate: 25,850

JOHN “CHUCK" ERRECA NB:

T = 24,000 Gal _-0.63 Day

38,100 Gal/Da
Tank Capacity: 24,000 Gal ’ / Y

. Pk, Est. Flow Rate: 38,100

JOHN “CHUCK" ERRECA SB:

24,000 Gal _ 0.80 Day

DT =
9,925 Gal/Da
Tank Capacity: 24,000 29,925 Gal/Day |
Pk. Est. Flow Rate: ‘29,925
WESTLEY SB: .
- DT = 15,000 _ 0.73 Day
. 20,650 Gal/Day
Tank Capacity: 15,000 Gal
- Pk. Est. Flow Rate: 20,650
) WESTLEY NB:
- 0T = 15,000 Gal _ 0.88 Day

) | 16,950 Gal/Day
Tank Capacity: 15,000 Gal

Pk. Est. Flow Rate: 16,950 Gal/Day
D=22



PEAK DETENTION TIME CALCULATIONS: (Continued)

ELKHORN:

10,500 _ 1.1 Day

Tank Capacity: 10,500 Gal DT
- 9,400

" Pk .Est. Flow Rate: 9,400 Gal/Day

TURLOCK NB:

15,000 _ 0.72 Day

Tank Capacity: 15,000 Gal 0T
20,775

Pk. Est. Flow Rate: 20,775 Gal/Day

TURLOCK SB:

15,000 _ 0.70 Day

Tank Capacity: 15,000 Gal DT
pactty 21,350

Pk. Est. Flow Rate: 21,350 Gal/Day

GOLD RUN EB:

21,300 _ 0.78 Day
27,325

Tank Capacity: 21,300 Gal DT
Pk. Est. Flow Rate: 27,325 Gal/Day

GOLD RUN WB:

21,300 Gal _ 1.1 Day
19,130 Gal/Day

Tank Capacity: 21,300 Gal T
Pk. Est. Flow Rate: 19,130 Gal/Day

D-23
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