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¢ EXTHACT

MOUNTAIN LAKB — PSFC
"Can Lake Water be Used to Water the Presidio Golf Course't

The problem of using water from Mountain Iake to water the Golf Course grounas dinvelves

practicality and costs, ecological considerations, public and citizen pressures, and larl

—

—

titles and usage rights.

Changing one environmental factor of the area will have an effect on the oversll ecology
The ecological reaction that changing the lake water level from the natural level vill have

depends upon the extent to which the levels are deviated.

A theoreticalT"normal level"l is defined to be that level at vwhich the water swr ace

first makes contact with the base of the chain link fence that runs along the base of the

southern shore. This "normal level will be considered acceptable both ecologically and

politically. Any water above this level shall be considered excess, and may be used for

Course watering.

Although the lake is on government property, the civilianpopulace€has utilized the zrea

for many years, and concerned about its appearance. Also, the Army has the responsibilits
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to maintain the Presidio in a park-like appearance. 4

Ovmership of the area and encroachments by the community have become interwoven. The

poundary lines are not. -clea.rly"de'fined on the ground, and“ad.d. to the confusion of who has
responsibility for the area.

The exlst:mg pump and water transport system is found to be adequate to meet the maxi-
mum watering needs of the Course,

The lake seems to be a surface exposure of the groundwater table. When water is neeled,
it is not available. And excess water is available only during the wet season. Storage of

the 20 million gallons of water needed throughout the dry season is impractical.

It is recommended that for the next two years to record lzke levels s, and quantities of

city water and total water used, and that lake water not be used during this periol. Then,
analyze the recorded facts, confirm or redefine the "normal level, and define any pcssible

lake water usage. Continue to record data for further analysis.
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quite reliable.

Statement of the Problem

. The question of whether water from Mountain Lake can be used to augment present

watering systems on the Presidio Golf Course, is guite involved, The answer

involves practicality and costs, amd is complicated by ecological considerations

public and citizen pressures, and land titles amnd usage rightse. Also, some of

the data that would be useful in answering this engineering\ question has never
been recorded, and must be speculated. Therefore, the problem is vhether or
not all of these factors can be interwoven to form a method of water usage

that is acceptable to at least most people involved.

Sources of Information

This report is meant to be only an initial stud;. The information contained
here'i.n has iaem obtained through personal observation of the lake, interviews
with employees of the DFAE and the Presidio Golf Course, and other sources as
noted, Personnel who contributed information, and are recommended for further
interviewing are listed in Appendix A. Some of the information from these

L]

personnel are. only personal observations by them, but since nothing has teen

recorded, it is the best information available. Also, many of these persommel

have been ‘employed for ten or more years, and their personal. observations are

Tie lake and Surroundings .

"A deseription of the lake and surrounding ares is presented here for the benefit

of those who cannot make a personal visit. Initial observations were mede in

November 1972, and continued |every week or so through January 1973, Maps amd

pictures in Appendix G.



Lake Description

The lzke is shaped like a trisngle, and is locabed along the southern boundary

of the FPresidio. The surfzce area is approximately four acres., Neither depth

nor bottom contours have been recorded. Interviews produced estimates from

5 feet to 15 feet depth when the lake is at normal level. What "™ormal level!

is will be discussed later. The water is di ith alhint of olive drab

green. There is no unpleasant odor to the water.

Water Sources

VWater enters the Jlake from apparently three sources. Springs in the lake

bottom provide a continuous supply of water from the water table. The only

recorded evidence of the springs was found in a 1941 Water Treatment Flant

Improvement report, kept on file at the Presidio Water Plant. However, many

of -the interviews supported this, The second source, surface runoff, is from

Lobos Creek, the Presidio Golf Course, Mountain Iake Park, and culverts under
Highway l. Since the soil in the vicinity is quite sandy, much of the runoff
penetrates the soil, enters the water table, and a portion enters the lske
through the springs. lRa.in.fa.]J. directly on the lake is the third source.

There are ne industrial or commercial wastes entering the lake.

Water Retention

The lake has no outflowing streams or drainage ditches. An.overflow pipe

has been reported, but not evidenced by personal observation. Even if this

Pipe still exists s it is unknown whether it is functional. Some weter is lost

through eveporation, Quantities have not been recorded, and vary depending on

tempemﬁure, humidity, barometric pressure and the surface area of the lake.
The means by which the bulk of the water is retained in the basin affects

the "mormal level® of the lake, and this will be discussed later.



Vegetation

Vegetation around the lake consists of eucalyptus trees, a few various coni-
ferous trees, raspberry bushes, poison oak, and other various shrubs and
grasses. Floating and surface vegetation is absent from the lake, at least
in November through January. Excessive algae growth was not evidenced,

HMosses and fungi can be seen in the damp, shadowed areas.

e, ~
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Animals

No mammals were observed in the area. However, reports oi‘

in the arez were received from Golf Course personnel. Birds observed were

seagulls, coots, mallards and other ducks. No reptiles or amphibians ob~

served.

Although few a.nmals were observed, it is not safe to assume that the area is
devoid of other life. More likely is the idea that animals common to the area
are present. Animals common to these‘environments are various
rodents, possibly muscrats, gulls s ducks, lcu_'l.deer, rails and SELndplpEI‘a s
perching birds, stiakes, frogs, and s_ﬂe.ud.er’s.

Information on the fish in the lake was furnished by Mr Rudy Choun. The lake

q#)
was stocked about( two years ago with 200 (Gambusia affinis) This is an cm-

nivorous,” live-young bearing, tropical fish native to southern Florida and

Mexico. The_ lake was stoecked for the purpose of controll_“mg mosquito growth.

,Besxies mosquito larvae, the fish also eat algze and its owm young — if it can

catch them. {Carplin the lake is also reported.

. Very few mosquitos were noticed, mostly in and around raspberry bushes along

the northwest shore., Numerous other arthropods are most likely in the area.

" Debris

The area was relatively free from debris. Few branches and other organic
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material :1_n the water had collected, mostly at the northern point of the lake,

A few bottles, cans, and papers were evidenced along the shores caught am iong,

- the reeds and branches.,

Ecology

With this background of the'é.re:-;. environment, the ecology of the area can be
dis;cussai. A complete ecological evaluation is beyonci the scope of this re-
port, It is su..fficieni: to discuss the principles of the balance of nature,
an IOpen system, and action - reaction effects.

Balance of Nature

The-::lake area- is the way it is because of the balance of nature,  In other wWor
.‘bh.e‘_ plants and a.n:unals that survive in the area are interdependent on each
ot.h'exl' for fbod., sheiter; and protection. The area, depth, temperature, and
chem:.cal contents of the lake, the weather, the soil composition, and every
other factor of the environment has some effect on the overell ecology. Food
cha:ms are esta.bl:l.shed, popalations re.a.ch levels that can a.dequebel,r surnve

and various species either thrive or die dependmg on their ad.aptc.bll:l.ty to
_ the errv:i_ronment.

'Action — Reaction

_Whe.mever 'bhere is some action, or factor change to the ecological system, a
reaction ta.kes pla.ce. A food chain situwation will serve as a good example.
Suppose that for some reason the lake starts groving an unusually high amount
of algae. An :m:.tmgl rea.ctn.qn m:Lght be that the Gambus:.a fish will increase
in pqplﬂation from tﬁe"i‘ood supply increase, lrosquito’ po'puJations reach a
ioﬁ bec:auée t1'1ere a.re more fish to éat the larvae. 4s the fish population
increases, it soon reaches a point where crowding begins. Then growth levels

Offa |
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Suppcse that the algae continues to grow faster than the fish can consumes it.
The crowding is compounded by the algae growth using some of the wmter pre-
‘ viously occupied by fish. The fish population decreases, algee thrives and
mosquitos start to increase their numbers. An extreme possibility might be
that the fish become exé.inct from the lake, their decaying bodies and decaying
(ahdrence Of o%ifgen.) .

algae turn the lake anaerobic, and mosquitos grow to tremendous numbers. The

final result being a mosquito infested, stagnant mersh. A more realistic end

result would be a balance between the algae, fish, and mosguito populations,
This new balance would be different from the original situation, however.

This example is much more complex than shovm. The mosquitos? food chain is
ignored. The other organisms living in the lake were not mentioned. And vihat

_about the gn:imﬁls that rely on the lake for drinidng water?

But changing one factor can change the balance, or maybe even upset it complete-
ly. Since ecological changes are alvays going on, how can a balance ever be
reached? It canmnot, at least in an open system. The balance can onlff be

tended toward » or maybe balanced for a particular moment.

Oven System

An open s;);s;tem' is one in which factors from outside the system can heve an effec-
on it; In this case, the, lake and surroundings is the system. Some of the
Gutside factors are the weather, spring wa‘Eer, foreign animals wandering into
the area, plant seeds and spores being transported by the wind or by surface

runoff, and the effects of man. Pumping vater from the lake is the particular

effect, or action, of concern. The possibilities range from no pumping, thus

no effect, to pumping the lake dry, thus destroying the existing environment.



The accepted solution would be somewhere in between such that some water coulg

be used without upsetting the area drastically, and maintaining the area appear-

ance acceptable to all concerned., Keeping the water level at some 'mormal

level seems to be an acceptable solution,

Normal Level

"Normal level” can be defined in any of a mumber of ways. I:c. could be the
average level of water throughout a given pericd s> Oor the level at which the loke
is at most of the time, or the level that is shown on Presidio maps, or some
other arbitrary level. Since no water levels have been recorded, only a guess
to what is normal can be made. For the purpoée of this report, "™normal levellt

T ——,
shall be a level at which the lake is at most of the time. To make an educated

guess of this level requires evaluating typical rainfall for this area, the

‘physical appearance of the lake, and the complaint comments of citizens.

A typical Bay Area rainy season seems to be from early to middle Noverber through
early or middle _Februa;y. The total rainy season lasting two or three months.,
Usually little rainfall is evidenced throughout the rest of the Yyear. Rainfall

from June. 1971 through Januvary 1973 is showm in Appendix F, page F~11. Tsclud—

. ing the rainy season and the following month to eliminate the consideration of

unusually high levels, and excluding the month just before the start of the reir
season to eliminate th-e consideration of unusually low levels, then the 'ormal.
level" could be taken as the level thfoughout the other seven or eight months.
That is from mid~February through mid—October,

Evidence around the lake will help define the "normal level. The vegelation

growth along the shores provides a good indication of the wmater levels through~



out the year. Land vegetztion under woter indicates wnusually hish levels and

muddy areas with aguatic h indicates low levels. During the observations

in the rainy season, there was considerzble land growth under weter. la aybe zs

m much as five or six feet. A chain link fence along the southern part of the
WWlake vas completely submerged in places, and only about 2 foot of fence was ex-

posed across the rest of the lake. The standard 4! fence was installed as &

result of public pressure to keep children from the hazards of the lake. Sure-

1y, when installed, it wes erected along the shore and not in the vater. This
! indicates further that the lake is not at "normal level' during the rainy sea-
son. In final support of a Mnormal level! definition, evaluating the numerous

paths in the area is helpful. These paths were most likely established when the

weather was. conducive to outdoor activity. Many paths around the lake lead into

i the water in November. Since people enjoy walking close to shores » probably
most of these paths could be found to be quite close to the waters edge when uh’:'

lake is at 'normel level!'.

j With these thoughts in mind, the 'mormal level! of the lake will be that level

whe.n the water surface first makes contact with the base of the chain link fence,

Any water above th:.s Jdevel may be pumped for use by the Golf Course, and will be

: considered as not having an adverse affect on the existing ecology.

Lake es

Now that the '"mormal level has been defined, it may be difficult, if not im~
possible, to maintain the lake at this level. The means of water retention in

i the basin will determine the degree of difficulty., Two means of retention come

; to mind,
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Impermeable 'Basin

S

One is that the basin is impervious, or at l.ast relatively so, to vmter passasn

C

through the basin. An explanation of how bacteria and decaying plants cause

such an jznpeméable soil is explained in Appendix E, page E-1. However, when

the water level rises above the 'mormal level" at which this impervious soil
has been created, the water will seep into the porous soil und enter the water
table. Thus, a maximum high-water level has been created, provided that intlow

rate does not exceed the percolation rate. Iakes formed with vamter retention

by this means are relatively independent of the water table, ard may exist at

eieva‘bicns above the water table,

Pemea.bie Basin

The second means of water retention in a lake is that the water table level

' determines the lake level., When a ground depression exists below the water

-tab.le., the water is exposed and forms a lake. As the table rises and falls, so

does the lake Jevel. The lake level will not instantaneously be the'same as

water téble level due to the lag time of the water seeping through porous soil,
If the water table subsides below the depression, the lake will dry up. When
" the y_ea;ber;_table is exposed, water can be drawn from the lake just as from any

other we]_'l.._

' }.:Ioun’céj_g Lake
Which of these two means applies to Mountain Lake? These facts are available

for consideration: The impermeability of the soil in the basin is not lmowm,.

Howeirer, decaying matter in the lake contributes to at least some impermeability



! The soil in the area is from silty—clay (slightly permeable) to sandy-silt

e —

\_, , (medium permeability). Sand along the south shore was commercially deJix’era.l.

| : K The lake basin is in the lowest part of the surromding areia., Springs enter
the lake botiom., Personal Observation every couple of weeks from November 1972
through Janua.ry 1973 has revealed no visible change in the lake level. Rainfall
for this period was 19.31 inches total, shown in Appendix F.. Map L in Appendis:

G shows the watershed area and the subterranean flow through Mountzin Lake in

1915. Eveluating these facts, Mountain ILake seems to be formed by suriface e

——

posure of the water table. The impact of this will be discussed when available

water for sprinkling is considered.

Publie Tnfluence

Without polling the civilian community, it can only be assumed that the "norizl

level" defined will be acceptable to the citizens, A look) at correspondence

from civilians will help support this claim, No evidence has been found to in-.

dicate any complaint of too much water in the lake, But when the lake is low,

the Fost receives letters from concerned citizens, mostly from those Living

near the area along Lake Street, These letters and replies by the Post arc in-

cluded in Append:‘u: C. | The letters indicate that there is dissatisfaction when
muddy and mucky areas on the shores are exposed. Wnen the lake is at the "normal
leveln clef:n.ned there should be no such areas exposed, thus hopﬂ*‘u.uy no basis

for complaints,

The city owns a.nd. maintains Momtc.m Lake Park which is bounded cn the north by
the Presidio a.nd Mountain ILzke. The existence of the rark promotes activity

around the lalke, Boating a.ndl swjmning are prohibited in the lake, The scenic




beauty of the area and hiking around the lake are enjoyed by civilians fre-
quenting the park. When this natural beauty becomes unattractive during per-
lods of low water level, the civilian populace is quick t0 remind the Post of
this sifuation, and .demands to Jmow what will be done to remedy the situation,
Again; the letters in Appendix C, and newspaper clippings in Appendix B, show
this public concern for the lake. Although the citizens of the city mzy not

have a legal "leg to stand on" concerning the lake, the pressure is on, and

the Army?s repport with the city is at stake, along with the frmyts obligation

to maintain the Presidio in a Vpark-like! conditionm. So this public concern

should be evaluated and considered as Justifiable.

Ownership and Encroachments

Some citizens are even confused about the ownership of the lake area. Their
comments may be something like, "The Army is draining water from our lakel?

This .Econfus-ion is understandable though. The fencing arrangement in the area

vwould seem to indicate that the lake is on city property. The Golf Ccurse is

fenced and, the Highway 1 right-of-way is fenced, but the chain link fence across
the southern” shore appears to barricade the water only. There is no indication
that the fence is to prevent hiking around the lake, or that it is a property

Banndary fence. Encroachments by the city in extending the park to the lake

shoré has reinforced the notion that the city has a right to the lake. A

memorandum by Mr H. A. Gale, Master Planuning Office, about the encroachments

is in Appendix D. The permissiveness by the Army to allow the city to use

this land over the years has all but erased = defined boundary.

Excess Léke Water

With the ecological considerations, the public pressures > and the land titles
and usage having been discussed, and at least a theoretically acceptable
"normal level' been defined, the question of using any excess weter can be

pursued. 10



othnetica rcess Vo

The first step is to determine the volume of any excess water, that is, any

water above the defined "normal level, that might bg available. The ground
elevation of the base of the chain link fence was not recorded, and there is
no U.S.G.S. Bench Mark in the immediate vacinity from which to make a quick
elevation survey. By inspecting the maps that have the fence sketched and
comparing to the contour lines, the base of the fence will be estimated 1o

be 1257 elevation. This will be accurate enough for claculation purpecses.

Hypothetical excess volumes were calculated by assuming represetative

lake levels, as outlined in pages F-1 through P-4, Excess Vater
Volume vs Lake Elevation shows these values as plotted and connected by a
smooth curve. Given either the lake elevation or the excess water volume,
the other can be found using the graph. For example, suppose the Jake level
elevation is 131 feet, This is six feet above th_e normzl level' of 125 feeth.
The volume of excess water in the lake is read from the gragh to be 8-,-000 %

1,000 gallens, or 10,700 x 100 cubic feet,

Svst em Capabilities

The second step is to analyze the capability of the existing system to pump and
transport water to the Golf Course grbunds. Data concerning the system is con-—

tained in Appendix E.

The existing system is comprised of three wells with pumps, one lake pump, two

coilgx_‘gt_g_ﬂw » one booster pump, numerous valves, water meters s three
6" feeder lines to the sprinkler lines, and an electric system to |operate the

entire system.



This complexity was designed to operate basically like this: The primaxry
sources of water are the three wells. Each is pumped. independently into the
storage tanks, which ar~ interconnected. When the wells do not produce enough
water to keep the tanks full, water is pumped directly from the lake into the
fanks. And if this is not enough, water from a city line is emptied into the
tanks. Water is then pumped from the tanks into the sprinkler feeder lines by
means of a booster pump. The booster pump is turned on manually as water is
needed by the Golf Course, and has timing controls that can be set for antomatic
shutoff,

The system currently operates with one modification to the design. The lake

pump is not presently being used. Public h s Lo years

has pfompte.d this pump to be dormant at various times. Most recently, the lake

pump has been shut off since July 1972.

Available Water Supply Limits

The whole system can be divided into three parts. The water sources (input);
the pumps, tanks, valves, and pipes (transport media): and the water coming out
of the sprinklers (output}., Each part has a capability limit which might effect

the maximm capability of the overall system. The principle that Ma chein is

only as strong as its weakest Link™ is applicable., The water sources might be

the first limiting factor. If the wells and city lines ( and the lake if it

|was ™ used) could not supply encugh water, the grounds would turn browm in the
dry season. Even if the wells stop producing, lor the well pumps break down,
city water is still available in sufficient quantity to supply the needs as

long as the Course can affort the cost, So, the city water supply will be con—

considered to be a limitless supply as far as the Course needs are cencerned.,
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Sprinkler Iimits

Next consider any limits of the sprinklers. The adaquecy of water to be Sprink-
led onto the lawms is dependent upon the number, size, and placement of eprinkle
heads. These sprinkler parameters were surely enzlyzed by the design engineer
before installation to insure proper and adaquete distribution of water over the
ground., The limits of the sprinklers should present no problems, provided they

are maintained,

YVater Transport Tdimits

Limits of the water transport operation is ana.l;yzed; The limitless supply is
useless if it cannot be transported to the grounds at the rate needed. Assume
that the booster pump was properly designed into the system such that water is
not needed -on the grounds at a rate greater than the pumg furnishes. In other
vords, the booster pump will force water through the sprinklers al such & rate
that the grass will not die for lack of water. The booster pump is a 100 hcrse-
power, centrifugal pump with masxdimum efficiency|of 800 gallons per miﬁute. Is
water available such that the pump could operate at masxdimum for 12 hours of
watering at night? The.procedu.re and calculations are in pages F=5 and F-b6.

As shown, 'the storage tanks will not be pumped dry at night if the city supply
runs into thg tanks during that same time. Also, the city supply will £il1 the
tanks during the day in pr;pa.ra.‘tion for vatering the next night. Further, the
Course operates the booster pump at only about 500 gpm., Thus, the existing

transport operation is much more than adequate,

Controls
Before attempting to utilize any excess water, a control system Bhould be

established so that water is not drawn below the 'normal level, At present,

13



no such controls exist in the system other than visual observation. Visual
obsemt:.on will be impractical during the night watering. One method of
automatically controlling lake pumping £ollows: Place the pump so that the
end is at the "normal levell, The pump could not possibly pump v2ter fi1om be-
low this level. Equip the lake pump with pressure valves so that when the Fumg

started sucking! air, the pump would shut off, >

" It has been showm that the existing system is adequate to accommodate the maye—

imum watering needs of the Course even if the only water source is the L~inch

city line. So, why bother considering water from the lake for use? Costs is

the reason, .

Costs -

The 'I:h:er. step in analyzing water usage feasibility is to consider the cosis,

. The Course is interested in nu.n:muzmg its expenses. About $2000 is spent

each month in opera.tn.ng e‘xpenses for grounds ma:.ntena.nce. This money comes rrom
Golf Course non—apprépnated funds. Lockdng at data, page F~-11, it is seen that
during the dry months for 1971 and 1972, the Course has spent roughly $2800 =i
$4,500 respectlvely, i‘or city water. The cost difference is not. due to any
s:.gn:x.fa.can'b difference in rainfall during the dry season in 1971 and in 1972,

But rather, the fact that dyring the sumner 1971, some water was being punped
.from the lake, and in summer 1972 it wes not, Du.r:mg months vhen water yas Fur~
chased, the electrlc b:.'L'L also increased, indicating the magnitude of electricity
(in terms of dollar values) that the pumps use. This cost cannot be changed signi

icantly 'h‘hether the water ccrnes from the lake or the city since the same booster

e SR,

pump is used for both sources. But if the water bill could be reduced, or elimi-

1



nated completely, the Goursec might save as much as 10 - 208 of its annual

grounds mnintenance expenses. Lake weter is Iree, except for the punping costs.

If lake weter, rather than city weter, was used whenever possible £9 gugment

the wells, money could be saved. The savings would be directly deperdent on the

anount of water used.

The value of lake vater shall be taken to be the same as cit} water, which is

%043176 per 1000 gallons. Calculations s Page F-7, show the value of 5 - feel
and 10 - feet of lake water above the "normal level", and Graph 2, page F-8,
shows the dollar value of any water level above Mnormal level, up to 10 feet
of excess, Knowing the feet of excess water, the value of an equivalent amount

of city water can be read from the graph.

Combining Graph 1 and Grarh 2, a useful tool is formed to find excess vater
elevations ( or feet of weter), excess volumes (in gallons or cubic feet), ard

vater values. Knowing, or assuning, only one parameter, the others car be read

from Graph 3, page F-9.

Lake Weter Availability

The last step is to. determine when excess water is aveilable for use, ILake

elevations have not been recorded, so only a "guestimation" of excess water can

1

be made, Alsc;, meter readjigs from the booster pump have not been kept , 850 the

total amount of water used by the Course is not knovn, Ondy the amount of city

water purchased is recorded. The amounts purchased each month and the monthly

rainfall since June 1971 is tabulated on page F-11. Graph 4, page F-12, shous

this date plotted. City water is purchased only when the wells fail to pro-

duce sufficient water. Comparing the rainfall curve with the periods when

15
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water was purchased,' it is seen that city water was used during the dry se:—
sons. This makes sense, Looking more closely, the trend is that more water
is purchased near the end of the dry season, and a lesser amount, if any, at
the beginmning. Assuming the two years plotied are representative of future

years, water is most needed during the months of |August through November.

~

Is water available during thls four-month period? This is where the notion
'l:.hat the lake is a mere exposure of the water table has an impact on when

water is a.va:l_lable. During the dry seasons, and especially at the end of tne

season, the water table is lowest. The lake level is more 1ikely to be below

the "normal level" at this time than at any other time. But this is when

water is needed mosty Because the water table is low, the wells furnish less

water. It the lake water is pari of the water ta’ole, then pumping f£rom the

wells would also ha.ve an effect on the lake, The effect is most Likely small

since the -lake is only a very small part of a much larger water table sourcs.
So pumping from the lake during the dry season does not seem to be possible

if the 'normal level™ is to be maintained. The lake surface hay even drop

below this level without any pumping.

During 'bhe ra:my sea.son, there is excess water. At least this year there s,

Maybe this water could be stored for use during the dry months, From June

through October 1972, the Course purchased over nineteen millions gallons.

This whole quantity would have to be stored at once. This is a Lot of water,
For comparison,. the Presidio Water Plant has a processed water storage capacity

of only one million gallons. . Only indeed! Storing some 20 million gallons of

water for use six months later seems to be impractical,
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Tt appears that vhen water is needed from the lake, excess water is not avail-

able. And iden there is an excess, it is not needed, and too bulky to store.

Final Comment

Much of the analysis of HMountain Lake was based on limited and partial data,
outdated deta, assumptions, and suppositions. From this » the past, present,
ard future situations were speculated, But until such data is recorded, con-
piled, and analyzed, which either alters s Or proves these speculations true
or false, the following recormendations are made:

RECOMMENDAT TONS 2

l. Record lake levels every two weeks for two years., This can be accorplish-

ed by plac.:'l.ng & marker in the lake and taking resdings. Theé marker should te
installed so that it will indicate levels as much as ten feet above and ten
feet below the anticipated "normal level'., The marker should be anchored so
that it will not settle, nor work loosé from silt movements on‘the lake bottom
nor deviate from vertical from wave action. The marker should be calibrated

in tenths of a foot.

Another possible method would be to establish a bench mark near the lake, and

- take survey stadia measurements on the lake surface. One suitable beunch mar!

-

is located on the southern ‘edge of the asphalt wvalkway through the rrk, at a
point perpendicular to the middle of the southern shoreline, The merker is a
brass disk set J.n concrete. It is a Corps of Engineer boundary marker placed
by the 30th Engineer Group in 1958, labelled BNDY MK 1. The elevation is not
recorded, but could be established by making a survey from the nearest U.5.C.S.
Bench Mark. The lake readings can be taken relative to either sea level, or

some | arbitrary established !datum,

17



2+  Record the total amount of vater used by the Course every two weeks for

two years., There exists a meter at the booster pump which can be utilized,

3. Continue to record quantities of city water purchased by the Course, ani

the water costs. Isolate the electricity costs to operate the pumps, if' poss—

ible.

L. Do not use anv water from the lake during the two~year period, Pump
only from the wells » and augment with city water as needed,

5. Search for any lake outflow other than seepage and evaporation, TIf any
surface oﬁti‘low, record the maxdimum possible lake level.

6. After two years, analyze the data compiled, Redefine a ney "normal
level®, or tonfirm the one already dei":ined.. Compare quantities of city wmten
purchased and quantities of any excess lake water. Compare rainfall periods
and pericds of water usage, both total water and city vater. Compare rainfall
and lake levels,

7« After analyzing the recorded f_acts > define any possible lake water usage
and wtab;lish controls,

8.  Continue to record data, and periodicallyjanalyze it.

18
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The Soviet Union is rich in water resources. Unfor-
furately, however, some parls of the country suffer
from waoter shorioge. Among the reasons is that 60
percant of the annual runolf of rivers is accounted
for by spring floods and high water; in mountainous
areos the percenloge is even higher,

How lo retain ond occumulate these millions of
gollons of woter is a problem, Lorge ond small res-

ervoirs are built {or irrigation, for fish and pouliry
“forming; mcny poads serve as sefiling basins for

industrial liquid wosle, profecting the rivers from
potution,
But soil often lets water seep through. For instance

in the central chernozem areas of Russio, ponds .
tolal about 105.7 billion gallons. Water losses due

to_filtration and evoporation in summer reach 34.3
to 39.7 billion gallons. Many of these ponds and
lokes lose within 10 or 30 days all the waler ae-
cumulated during the spring fleods. A pond in spring,
disappears in the summer. :
Mony conroi.methods have been suggesied: wa-
terproofing materiols such as concrete or- polymer
films ond chemical reogens. Unfortunoiely, con-
crete is too expensive to be used to coat the bol-
toms and walls of ponds, and polymer films are
quickly damaged by rodents and plants. _
Recently a new solution 1o the problem has been
explored. Two scientisis at the Georgion Hydraulic
Engineering ond Lond Reclomation Research Institute,
S. Voznesensky, D. Sc. (Agr.), and S. Khlebnikov,
Cand. Sc. (Tech.), turned their atiention to bogs.
Bogs ore ideal woter reservoirs. The areen soil salu-

raled with stognant water js impermeable_ This snil
is called glevy

in 1 the

mous soil scientist Vysot

believed that microgrgoni i .

in_gley formction, The microorganisms in the bog,
he thought, are short of oxygen, and thev trv to

ioke it owoy from_soil particles and decoying glonts

~Candidole of Science (Tech.) Furnithed by Novosli Press Agency,
Mozcow, USSR, and inlormaiion -department, Embossy of the
USSR, Wosihingion, D.C.

By G. Abelizhvili®

The growth of bacieria and the decay of pionwy
without access of oxygen resuils in_chonoes in thor
structure of the soil. The grou m orous,
dtduzns greenish gnd bluish-aray_ond becomes o
structuceless, entirely woler-proof plastic mass.

The Georgions placed loocse, waler permeabie
soil in o glass cylinder. A loyer of several cent.
meters of siraw ond reed leaves wos pul on top and
covered wilth a layer of soil cf the same thickness,
Water wos circulaled jhrough the eylinder the day
round.

‘At first the water passed through the soil-vegelo.
tion layers freely, but about the ienih day the soil
started turning Dbluish-gray. Within three or four
months the walér permeability of the column dimin-
ished to a hundredth. Not a drop passed through

- the ground..

Studies were made in pits and canal sections, in
production conditions and in waler bodies in Geor.
gio, the Kursk Region and the Nogai Steppe. Now™
a simple and inexpensive biochemical method
reducing woter losses from ponds and water bedi,
for a wide range of purposes can be recommended.

A loyer of vegetation is spread by bulldozers ¢
the soil surface. The best thing to use is dry veg.
toble moteriol rich in cellulose: straw, hay, weeds
polato and beet haulm, hemp waste, reed leave:
and spoiled siloge. The average is six or eigh:
pounds a sauare meter. The vegetotion layer i
then covered with a six to eight-in.-thick prolectivt:
layer of ground. Then 1he water is let in. "

In this laminaled screen the vegetation serves c
a source for the development and vital aclivity of
anaerobic bacteria, which creote the waler-imperme-
able layer,

In the southern areas of the Soviet Union one to
two-inch thick [ayers of gley have formed in @ couple
of months, In three years gley has become a foc:
thick. The bacteria werk untiringly, preserving mil-
lions of gallons of water for agricullure and indus
try. & :

T

WATER & SEWAGE WORKS, August,.1972
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