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SMALLY-WELLFORD & NALVEN . CONSULTING ENGINEERS
_ }13 South Mclntosh Road, Sarascﬂ'é. Florida . P. O. Box 4341 . Phone: 958-667 |

June 10, 1966

Board of County Commissioners

County of Sarasota

County Court House -
Sarascota, Florida

Gentlemen:

We are pleased to present the report on the study which you authorized
of an alternative solution to the Phillippi Creek flooding problem,
consisting of impounding excess water by pumping it into diked storage
areas, The Board had been encouraged to consider this approach by

a study submitted on March 15 by Messrs. Klock, Neville and Potter,
acting as interested citizens.

As authorized, our study has been limited to exploration of the basic
engineering feasibility and approximate costs, This letter will
serve to summarize our findings,

On an engineering basis, a system to impound excess flood water by
pumping it inte diked storage areas appears to be feasible, However,
in order to minimize the costly pumping equipment and impoundment
areas, the flow capacity of Phillippi Creek should be increased., A
canalized appearance, which has been objected to, can be avoided by
resorting to deepening rather than widening, although a limited
amount of widening and realignment would be needed locally., From a
financial viewpoint, this approach would minimize the otherwise

high costs of land acquisition along the creek and new long bridges,.

A review of potential impoundment areas in the basin indicates that
‘land athwart Branch AA in the southeastern part.of the basin would

be most suitable, Tracts totailing 1,680 acres have been tentatively
designated, This is a sufficiently large area of undeveloped property
with few buildings which can be economically diked to take advantage
of natural contours. Being near the basin ridge, there would be no
interference with upstream drainage,

For an ultimately urbanized basin and a design storm frequency of

25 years, the total project cost would approximate $5,110,000, ex-
cluding the cost of the loop cut-through at U,8, Highway 41, which
"is already committed to construction, The first stage, increasing
the capacity of Phillippi Creek, is estimated at. §1,300,000, subject
to refinement because of the special nature of the excavation pro-
cedures,
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The project would lend itself to construction by stages, especially
considering that the ultimate flow requirements will not be reached
for some years, and refinements to flow computations made possible
by the accumulation of observed data and the actual pattern of
development might alter projected requirements. Succeeding stages,
however, should be planned ahead of time in order to preclude pro-
hibitive expense later, Special attention showld be devoted to
land acquisition needs for all stages,

As a related problem to the project, flood relief for the existing
urban areas to the north of Phillippi Creek that are served by

Main B, generally the Kensington Park and De Soto Lakes region,
would cost an additional $510,000 for channel enlargement and
structures, This might be reduced by acquiring the flood plain of
upper Main B and Branch BC for permanent natural impoundment behind
a control weir,.

A considerably more detailed study and analysis would be needed before
adopting a final program, not only for a conclusive comparison with

a completely gravity-flow system, but in order to evaluate more
precisely a number of important factors and subsidiary alternatives,
all of which could affect design and costs., Land usage aspects,

for impoundment, conservation and recreation, possibly in common

with flood control features, are important considerations which

are beyond the scope of this study.

There is a common denominator for all of the englneering studies

to date. This is to increase the capacity of Phillippi Creek, the
question being how much to change the existing character of the
'stream, Any opportunity to excavate the channel would be desirable
even prior to the adoption of a final program of action,

Respectfully submitted,

SMALLY, WELLFORD & NALVEN
Consulting Engineers

Donald J, ally, P.E,

DIS/kib

SMALLY-WELLFORD & NALVEN
CONSULTING ENGINEERS e SARASOTA FLORIDA
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I. INTRODUCTION

Because of recurring floods and threats of more to come, a number
of engineering studies of the Phillippi Creek basin have been made
over a period of years since 1958. 1In the course of these studies,
impoundment of storm water in the natural flood plain has been
rejected as a solution for two reasons:
(a) The valley depths and areas of both the natural
streams and the canals are very limited in storage
capacity.
(b) Permanently accepting flooding of the large number

of homes and the other improvements in the flood

plain would fix untold misery on innocemt people,

and moving all of these structures would be

prohibitively expensive,.
There is another alternative, pumping the excess storm water into
elevated diked storage. This well-known principle had not been
applied to the Phillippi Creek problem because the general premise
is conclusive that where right-of-way and land slope is available,
digging a channel large enough to carry flood water is cheaper than
facilities for pumping and storing it; pumping energy and maintenance
costs are additive, WNature's pump, gravity, is free of charge. 1t

was assumed that this principle would apply to Phillippi Creek,.

However, a group of interested local citizens, noting the especially
large cost of coping with Phillippi Creek's present urbanization and
the possibility of combining other desirable features into an im-

poundment plan, persevered in exploring this alternative to the extent



of making their own study and presenting it to the Board of County
Commissioners on March 15, 1966 under the following title:

"PHILLIPPI BASIN WATER CONSERVATION, A Preliminary

Study by Frank Y, Klock, James D, Neville and Glenn

E. Potter.
Their report concluded that an engineering feasibility study was justi-
fied. The Board agreed to take this step and authorized the study

and the preparation of the report which follows,

11, SCOPE

The limited amount budgeted for this engineering study is intended to
explore the basic engineering feasibility. It would be a waste of
County funds to produce a major and detailed report if such an explora-
tory study should show clearly negative findings. The scope of this

investigation is therefore limited and the findings are tentative,

However, a considerable effort has been directed toward the findings in
this exploratory report. Hydrological and hydraulic formulations, earth
moving computations, cost estimates and other aspects have been carried
through, The topographic data already available, which is sufficient
for the purpose of this study, has been supplemented as to site con-

siderations by field inspection and the use of aerial photographs.



A fresh review in the light of the focus of this study has been made
of the following reports and references:
(a) Smally, Wellford & Nalven reports on the Phillippi
Creek basin made in 1958, 1961 and 1963, and
supplementary unpublished file material.
(b) U, S. Army Corps of Engineers report (1963) and
supplementary unpublished material from this source,
(¢c) J. E. Greiner Co. report (1961),
(d) U. S. Soil Conservation Service report (1961).
and supplementary unpublished material from this
source,
{(e) Other unpublished material in our files relating
to hydrology, both in South Florida in general
and to the Phillippi Creek basin in particular,
{(f) U. S. Geological Survey reports, data, and
correspondence,
{(g) U. S. Weather Bureau data.
(h) Standard hydrclogy references, (e.g., the American
Society of Civil Engineers).
The engineering factors related to the pumping and storage alternative
were developed and applied to the Phillippi Creek basin, Out of this
analysis, impoundment areas were tentatively selected, The engineering

and cost aspects were then developed,

In summary, this exploratory report incorporates an engineeriong feasi-
bility and corresponding approximate cost estimates for one tentative
impoundment arrangement, This is probably not the optimum arrangement,
for which a series of detailed analyses and corresponding cost estimates

would be required.
aly




Excluded from the scope at this time but of importance before any
final decisions are the following considerations:
(a) Conservation and recreation aspects in combination
with the flood control features, along the lines
suggested by the Klock-Neville-Potter report,
(b) Methods of implementing and financing.
(c) Possible federal funds to support conservation and

recreation features, and perhaps in other ways,

I1I, HYDROLOGY AND HYDRAULICS

Although the principles of fluid flow are well established, their
application to the varjiations found in nature leaves room for different
methods of analysis. Where a history of measured flood flow in terms
of stream gages or other precise techniques is lacking, engineers are
forced to make a number of assumptions and approximations. Translating
hydrological experience from similar basins elsewhere or the use of

an empirical formula like the well-known "Rational Method," or com-

binations of such approaches, are the most proven and accepted methods,

Flood runoff originates from rainfall, The U, §, Weather Bureau has
long range data for the Tampa area which have been statistically re-
duced for the use of engineers. Exhibit B, following, reproduces

these rainfall intensity-duration-frequency curves,






Beyond the basic engineering methodology, there are a number of judge-

ment factors:

(2)

(b)

A certain frequency of occurrence of a "design flood" must
be assumed for practical purposes, because it would be un-
economical to design a system that would be overtaxed only
once in, say, 100 years, For major drainmageways of the
urban type where loss of life is not itself a likely result
of fleoods, such as in flat coastal areas like these, a 25-
year flood expectancy is deemed to be a reasonable interval,
Although this means an average of four floods a century,
these floods will not be evenly spaced, and conceivably

two could occur consecutively, Past events are applied for
these projections, and can never predict the future with
total accuracy, although they provide the best clues known
at this time. The Corps of Engineers have assumed a 30 year
interval for design, which floodwise differs little from a

25 yvear interval,

The runoff from rainfall that finds its way into the drainage
channels is influenced by land usage, since an appreciable
amount of water evaporates or infiltrates the ground, Urbani-
zation increases and accelerates runoff by covering the soil

with structures and pavement, and by offering less friction.

It would be obviouely shortsighted to allow oanly for the
present, Allowance for urbanization has been made in our

computations by using a combined coefficient of 0.35. Present

.




(¢)

runoff is considerably less, which is a point of great
significance in that staging of actuval construction can
correspond as the future needs make themselves apparent,
Meanwhile liberal right-of-way can be protected for future

needs .

Where the slope of the land is sufficient to contain the
hydraulic gradient (the slope of water surface) high velocity
flow would permit a smaller channel. However, the higher
velocity would tend to scour material from the bottom and
banks, depositing it downstream. Since any soil channel will
scour to a degree and require periodic silt removal, there

is an element of judgement as to design velocity, also

bearing in mind that most of the time the velocities will

be well below the design or flood velocities if suitable

weirs are installed, We have generally used 3.0 ft. per
second, whereas the Corps of Engineers applied 2.5 ft., per
second, Although the latter would be more desirable for

the s0ils involved, a somewhat greater channel maintenance
would appear to be an acceptable price to pay for avoiding

the purchase of expensive right-of-way and a sizable increment
of construction expense for Phillippi Creek. For the channels
supplying the pumping stations we have applied a lower
velocity of 2,0 ft. per second in order to miniwmize sand

handling problems.

For a 25-30 year storm, the flood flows that have been esti-

mated by the various methods differ to a considerable degree,




DESIGN FLOOD FLOW AT MOUTH OF PHILLIPPI CREEK

Smally, Wellford & Nalven *10,000 CFS
Corps of Engineers * 5,000 CFS
J. E. Greiner Co, 8,000 CFS

*Allows for quantity to be pumped to Cowpen Slough

under Soil Conservation Service Plan,

The Smally, Wellford & Nalven computations are based on the "Raticnal
Method," which is acceptable by most authorities for areas up teo 100
square miles. An urbanized land use was assumed, for conservatism,

Unit hydrographs were developed for key points in the system.

The Corps of Engineers developed their "standard project flood" by
superimposing hydrographs derived for local drainage upon adjusted
stream flow records for other basins in Florida. They arrived at
9,é50 CFS for a flow ", ., , considered to be the most severe flood
reasonably likely to occur, except for extraordinarily rare com-
binations of meteorological conditions, . , " The Corps proposed

desiEn flood is 60% of this wvalue,

Although the Corps of Engineers design flow is lower, their proposed
channel size does not fully reflect the difference, because they have

assumed a lower velocity and a higher roughness factor for their

computations,

The U, S. Geological Survey has established a flow gaging station on
Phillippi Creek at Bahla Vista Street, where the flow would be some-
what lower than at the mouth because it does not include the discharge

from the Clark Lakes branch or local runoff along the creek, They

-9.




estimated the flow at 6,740 CFS for the record September 21, 1962
storm from a ratiang curve extrapolation and field observations about
two weeks later, for which they have advised that measuring conditions
were not ideal. {The Corps of Engineers estimated 7,600 CFS for

this flood at a point somewhat downstream.)

A flood velocity at Bahia Vista of about 3 ft. per second was measured
by the Survey, and our own observations during the flood concur,
Applying this velocity only to the bridge width (at flood stage the
bridge was submerged) and allowing only, say, 1 ft. per second for

the velocity along the flocoded banks, our computations indicate an
order of magnitude of 8,000 CFS, but which could have been as much as

12,000 CFSs if the'velocity along the banks had been 2 ft, per second.

Whatever the actual flood flow was for this storm, for design purposes
the flow should be adjusted downward to allow for the lesser design
flood and adjusted upward to allow for a greater degree of future

urbanization,

The variation in flow estimates is of significance, of course, but if
construction of improvements proceeds by stages the question can be
painlessly resolved. The availability of flow data at Bahia Vist
Street and elsewhere, and other observations which can be accumulated
and correlated, should lead to subsequent steps of comstruction that

reflect actual needs,.

Any definitive studies of the Phillippi Creek basin should incorporate
a then current review of data that has become available in the interim

from the U. §, Geological Survey and any other sources, If justified,

-10-



corresponding adjustments should be made to the flow computationms,
although a certain measure of judgement will always be necessary
for projections into the future. It is pertinent to note that
this kind of refinement would apply to any final or definitiwve

engineering by any agency,

IV, PHILLIPPI CREEK

Phillippi Creek is the channel which drains the entire 58 square
mile basin, and is defined as the 5.6 mile drainageway extending
from the Main B intersection above 0Oak Shores Subdivision to Little
Sarasota Bay. 1Its capacity within its banks would be approximately

2,000 cubic feet per second, if the present pockets of silting are

removed,

For economy, maximum use should be made of the creek's poteqtial
capacity to relieve floods. Deepening the channel without generally
widening it will increase capacity by enlarging the cross section

and making its proportions hydraulically more efficient. Minimizing
widening and all but minor realignment would avoid the geometrical
cost rise attendant to the acquisition of a large amount of expensive
land and the lengthening of bridges. The canalized appearance that
many object to, as expressed in the Klock-Neville-Potter report,

likewise can be thus mitigated.

-11.



Qur computations indicate that the capacity of Phillippi Creek can

be increased to the order of 5,000 CF5 at the mouth, with the surface
gradient of the water below the design flood profile proposed in our
previous report, The actual capacity would depend on the limitations
of adjustment to the widths of the narrowest segments and practical
considerations as to posslbly varying excavation depths. Realign-
ment would be needed only for the loop at U. §, Highway 41, to which
the County is already committed, as well as immediately below Bee
Ridge Road, at Oak Shores and possibly to a very limited and localized
degree elsewhere, This approach introduces complications and variables
to the engineering beyond the relatively simpler canalizing of the’

channel using uniform cross-sections,

Vv, IMPOUNDMENT PRINCIPLE

»

With Phillippi Creek cérrying up to perhaps 5,000 CFS of an ultimate
10,000 CFS runoff, 5,000 CFS would have te be provided for in order

to avoid flooding, This is the component of storm water which would

be pumped intoc elevated storage. Exhibit "C", following, schematically

portrays the principle.

The storage capacity of the impoundment areas should correspond to
the total excess flood water for the duration of the storm that would

exceed the capacity of Phillippi Creek, 1In engineering terms, this is

~12-
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the volume represented by the area under the hydrograph curve at the
head of Phillippi Creek, above the 5,000 CFS carried by the creek.
Appropriate hydrographs have been computed in the course of this

study.

An impoundment area of sufficient capacity to store the total amount
of excess water for the duration of the storm would be acquired by

the County and reserved for this purpose., The perimeter would be
diked., High capacity pumps designed specifically for this kind of
service would be put into service when Phillippi Creek reached its
full flow capacity. Discharge of the stored wawr after the storm
could commence immediately, but would be controlled by a gate system
s0 that the impoundment area would empty as rapidly as desired but not

in excess of Phillippi Creek's capacity.

It might be possible to incorporate some conservation features into
‘the impoundment system, but its basic function should be to stand
ready to receive a large volume of flood water. Such refinements are
beyond the scope of this report, as are dual purpose uses such as for
recreation, It is pertinent to observe in this connection that Ehe
impoundment area would probably stand empty most of the time except

for pérmanent lakes and for whatever supplementary usage is desired,

14 -




VI. POTENTIAL IMPOUNDMENT AREAS

The following criteria apply to a pumped storage impoundment area:

1. The elevation of the land must not be excessively high,
in order to keep the cost of pumps and pumping energy within
reasonable bounds.

2, The land area must be large enough.

3. The per acre cost of the land must be reasonable, allowing
for the cost of existing structures and improvements within
the area,

4, It must be economically feasible to improve supply channels.

5. The location must be upstream of Phillippi Créek in order to
intercept excess flow.

6, Impoundment must not transfer flooding problems to another
area or aggravate them elsewhere,

Potential impoundment areas in the quadrant east of Cattleman's Road
and north of Bee Ridge Road were not condidered because of proximity
to the Cowpen Slough project. Study of the topography reveals that

the potential storage areas are in the general locations along Main

B and iﬁs branches\(the sub-basin lying north of the Oak Shores),

Main A and Main AA (the sub-basin lying in the sou;heast corner of

the basin) and the Clark Lakes Branch,

The CIArk Lakes Branch sub-basin fails to meet criterion Ne, 5,
because it discharges into Phillippi Creek near its mouth, and was
dismissed from consideration, A degree of natural impoundment for
attenuation of flood flows might serve a useful purpose, but is out-

side the scope of this report,

-15-



The area drained by upper Main B and Branch BC, north of Gocioc Road
is now generally undeveloped. Because of the small channel down-
stream, natural impoundment is now providing for a certain amount

of flood plain storage. However, this area is remote from the main
channel, Phillippi Creek and Main A. A considerable length of Main

B downstream would have to be greatly enlarged to carry the large
volume of reverse flow necessary to utilize the upper area for pumped
storage, and since this downstream portion passes through built-up
areas both land acquisition for right-of-way and construction pro-
cedures would be costly. Although this area is, therefore, not ideal
for pumped storage, it might serve a useful purpose to acquire the
undeveloped flood plain lands and use them for permanent flood attenua-
tion, thus relieving both lower Branch B and Phillippi Creek. A
specific study would be needed to establish whether the cost balance

would fall in favor of this natural impoundment feature,

Bobby Jones Golf Course covers an old sawgrass area which is presently

a natural impoundment area for major storms, It was almost entirely
under water during the 1962 storm., However, superimposing a pumped
storage elevation would cause water to back up in drainageways dis-
charging through the golf course area, and thereby compound flooding
problems of built-up areas served by these canals., A segmented diking
and by-passing system might solve some of these problems, but the cost
would be high, With suitable design of drainageway improvements and
installation of weirs, this area may best continue to serve as a natural

impoundment area of limited water depth,

-=-16-



Pumped storage in the vicinity of the Juncture of Main A and Branch
AA westerly of Cattlemen's Road would create problems similar to
those described for Bobby Jones Golf Course, by its very nature of

being astride the important Main A,

The areas that best meet the criteria for pumped storage lie along
Branch AA southerly of Bee Ridge Road. Being at or near the ridge
of the basin, they would cause no adverse effect to upstream areas.
These impoundment areas are described more fully in the following

section,

VII. IMPOUNDMENT AREAS SELECTED

Tentatively, the impoundment areas selected for flood storage are
shown on Exhibits "“D" and "E", following. Storage Area A lies east
of Cattlemen's Road and South of Bee Ridge Road extending to Proctor
Road. Storage Area B is adjacent to the southeast, extendiang from
Proctor Road to Clark Road and across Sugar Bowl Road, There are

only a few ranch buildings within these areas.

L]
Exhibit "E" shows the tentative impoundment elevations for the total
quantity of flood water to be pumped during the design storm period,

The storage elevation in Area B is 5 ft. higher thanm in Area A. The

-17-



dikes would be low, generally 2 to 5 ft. above existing ground by
taking advantage of existing land contours, Diking costs are a

relatively small element.

The tentative areas and storage capacities are as follows:

Designation of Storage Area A B Total

Storage Area, inm acres 580 1,110 1,680
Storage Volume, in acre-feet 2,600 3,800 6,400

Design water elevation, in
ftr. above mean sea level 31.0 36.0 --

Average water depth above
ground elevation, in feet 4.5 3.4 --

This storage arrangement may not be the optimum, but it is reasocnable
for the exploratory purposes of this report. The same volume of water
can be stored at a lower height over large area or at a greater height
over a small area, The costs of the pumps and of pumping energy
increases rapidly with head, whereas the costs of land and diking in-
creases with area. For a determination of the optimum arrangement a
series of land areas and storage heights with correspending pumping
station costs would have to be evaluated and pleotted to find the

»

minimum cost combination, allowing also for peripheral considerations.

Separate pumping stations were assumed for the two storage areas, The
pumps would be diesel-powered and of the type designed specifically
for this service, Manufacturers of equipment presently used in
Florida for the purpose have submitted preliminary engineering and

cost data for this application,

-18-
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Unless there were some special reasons for doing otherwise, flood
waters would be stored only until the end of each storm, 1If rapid
discharge is desired, as soon as the flow in Phillippi Creek started
to fall below its capacity, a control gate could be copened to permit
stored water to be discharged through a spillway to Branch AA, with
the rate of flow not to exceed the available capacity of Phillippi-
Creek, Under these comnditions the statisticél possibility of being
caught with full reserveirs would be far less than the basic design

flood frequency itself;

In the dry season, some storage might be desirable for conservation
purposes, perhaps in lakes within the impoundment areas. Such pro-

visions might entail additional costs,
e

In addition to a reserve capacity corresponding to 2 ft., of freeboard
allowed for the dikes, a special dividend may be feasible provided the
Soil Conservation Service would permit it, The storage elevation in
Area B and the proximity of Cowpen Slough are such that a relief channel
could carry excess floodwater by gravity flow into Cowpen Slough,

either southegsterly to the main channel or via the South Creek lateral,
Suitable valving could be arranged by setting a weir at an elevation

permitting discharge under predetermined conditions and volume,

The preliminary cost estimates appearing later in the report include
land, diking, pumping stations complete with equipment and appurtenances,
discharge control system, and allowance for contingencies, The im-
poundment feature should lend itself to staging of construction also

as discussed later in the report,
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Main A would require widening and deepening as part of the control
system, but reverse flow probably would occur only in Branch AA,
which would have to be greatly enlarged to handle the required
capacity at a low velocity, These costs, as well as costs for the

necessary weirs, are also included in the estimates.

VIIT. PRELIMINARY COST ESTIMATES

Preliminary cost estimates have been made to correspond to the con-
struction discussed. Scome correlary estimates for related improvements
have also been developed in the course of the study and are included

as matters of interest in reviewing the overall picture.

For an exploratory study of this nature, the costs are necessarily
approximate as compared to more precise estimating that is possible
and justifiable for a definitive and detasiled engineering study,

Certain cost questions are of particular significance,

The excavation of Phillippi Creek and disposal of the spoil material
would present special problems. We have disumed the built-up nature
of the properties lining the banks would so greatly limit access that
»the deepening of the chanmnel would be performed by hydraulic dredging
qr' by excavating equipment operating in the channel bed. Double-
pumping of dredged material, or doubled handliung and long hauls of

. excavated material, and other extra-cost procedures would be Iikely.
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There is a layer of rock to be excavated in the downstream portion.
Although the side slopes would be consistent, probably 1 vertical oz
2 horizontal, the varying depths to provide a fairly uniform velocity
without greatly altering the widths of the existing stream would add

te the burden of construction.

Consequently, a fairly high overall unit price of §1.25 per cubic

yvard has been assumed for Phillippi Creek., For earth moving elsewhere,
where the land is generally undeveloped, conventional dragline ex-
cavation and spoiling along the canals should be feasible, and a unit

price of $.50 per cubic yard has been applied to the quantities.

Pumping station costs have been computed by selecting diesel-powered
pimping units in multiples of standard horsepower ratings that can be
purchased without premium costs, The infrequent use of these pumps
and the corresponding low average fuel costs justify economiles in
installation features that might not be suitable for continuous-~duty
_pumping statioms, Allowance has been made for the equipment,

appurtenances and structures necessary for complete pumping stations.

Land costs are necessarily approximate, Generalized information made
available by gualified 1and'appraisers has been applied, The smaller
the land size purchased, the higher the unit cost per acre. The

following unit land values have been tentatively applied;
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Assumed Average

Description Value per Acre
Phillippi Creek (small parcels) $5,000
Main A and Branch AA R-0-W 550
Impoundment Areas A and B 660

Relief Channel R-0-W to Cowpen
Slough 600

Main B and Branch BA R-Q-W 2,500

For any future definitive study the land costs should be more firmly
established by engaging the services of a qualified appraisal con-

sultant.

Other costs estimated or allowed follow conventional practices as
applied to this area of Florida. The cost of completing the loop
cut-through at U. S, Highway 41, to which the County and the State

Road Department are already committed, is not included herein,

24 -



A.

Basic Plan for Relief of Phillippi Creek

(1) Phillippi Creek., Deepening, modification or replacement

of bridges, local realignment and widening, construction

of weirs at discharges from Main A and Main B (exclusive /

of U. S, 41 cut-through).

Excavation, 700,000 cu,yd. @ §1.25 $875,000

Bridge modification, 4 bridges 150,000

Weirs . 42,000

Right-of-Way, 5 acres @ $5,000 25,000

Contingencies and other expenses 208,000
Sub-total

(2) Main A and Branch AA. Deepening and widening of

canals, modification of bridge, construction of

weir,
Excavation, 276,000 cu.yd, @ $.50 $138,000
Bridge modification 25,000
Weir 25,000
Right-of-Way acquisition, 35 acres
@ $550 19,000
Contingencies and other expenses 43,000

Sub-total

(3) Impoundment in Storage Areas A and B. Purchase

of land, construction of dikes, construction of

pumping stations with attendant structures,

Pumping stations, structures and

appurtenances $1,800,000
Dikes, 230,000 cu,yd, @ $,50 115,000
Land, 1,680 acres at $600 1,008,000
Contingencies and other expenses 577,000
Sub-total

~25a

$1,300,000

$ 250,000

$3,500,000




(4) Relief Channel to Cowpen Slough. Purchase

of right-of-way, excavation of canal,

construction of weir.

Bxcavation, 66,000 cu.yd. @ $.50 $ 33,000
Weir 16,006
Right-of-Way, 5 acres @ $600 3,000
Contingencies and other expense 8,000

$ 60,000

Eggég_COST F2§=§££IEF OQF PHILLIPPI CREEK $5,116,000

.

Supplementary Plan for Relief of Main B and Branch BA
(For flood relief of existing urbanm areas in Kensington
Park and DeSoto Lakes region)

Deepen and widen portion of Main B downstream of Branch BA and
all of Branch BA, acquisition of right-of-way, construction

weir and road crossing structures.

Excavation, 515,000 cu.yd. @ $.50 $258,000
Weirs 56,000
Road crossing structures 50,000
Right-of-way, 24 acres @ $2,500 60,000
Contingencies and other expenses 86,000

Total $510,000

-26-



C. Supplementary Plan for Relief of Upper Main B and Branch BC
(Serving areas presently not urbanized)

Deepen and widen upper Main B (upstream of Branch BA inter-
section) and Branch BC, construction of weirs, wodification

or replacement of road crossing structures.,

Excavation, 192,000 cu.yd, @ $.50 $ 96,000
Welrs 48,000
Road crossing structures 50,000
Contingencies and other expenses 36,000
Total $230,000

An alternative to this plan for Upper Main B and Branch BC has

been outlined previously, consisting of acquiring substantially

all of the land in the flood plain and providing for natural im-
poundment behind a control weir. The costs of plans A and B would

be reduced thereby, but only a specific engineering and cost analysis

could reveal the relative savings and costs.
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IX. STAGING OF CONSTRUCTION

* A program of the kind outlined in this report lends itself well to
construction by stages, The first stage should be to increase the
capacity of Phillippi Creek, simultaneously installing weirs up-
stream to minimize future silting of the Creek channel, Beyond this
stage there are elements of both choice and timing as to succeeding

stages, Land requirements cut athwart all stages, and land acquisi-
tlon, or at least the protection of future right-of-way and impound-
ment areas from encroachment by building construction and subdivision
platting, would prevent a prohibitive cost situation from arising

when land is needed for any stage.

Two potential problems within the basin would remain after the com-
pletion of work on Phillippi Creek, First is whether this would
provide adequate interim relief for the creek itself, considering
that the ultimate runoff has been computed for a degree of urbaniza-
tion that does not yet exist, Second is that existing urban areas
drained by Main B will continue to be threatened until Main B and

Branch BA are improved.

»

There are many possible combinations of staging steps and sub-steps,

which is a desirable situation in that priorities could be assigned

to meet most evident needs.

Financing by stages has the advantage of not raising money or spend-
ing it prematurely. Refinements and project economies might become

evident that could not be envisioned for a project built eatirely at
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one time. To the extent that construction can be phased with urban-
ization, the increased tax base corresponding to this urbanization

will provide some self-financing.

If federal funds are to be sought for the purchase of land for
recreation and conservation combinatiocn uses, or if federal assis-
tance is desired for any reason, experience has proven that the
procedures can be time consuming., The postponement of certain

stages might thus be appropriate timing,

X, CONCLUSIONS

1. On an engineering basis, a system to impound excess flood water
in the Phillippi Creek basin by pumﬁing into diked storage areas
appears to be feasible., The most economical program would minimize
the pumping and impoundment costs by increasing the capacity of

Phillippi Creek.

2, For an ultimately urbanized basin and a design storm frequency
of 25 years, the total cost would approximate $5,110,000, excluding
the cost of the loop cut-through at U, S, Highway 41, which is already

committed to censtruction,
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‘3. The project would lend itself to stages, especially considering
that the ultimate flow requirements will not be reached for some
.years, and refinements to flow computations made possible by the

‘accumulation of observation data might be rewarding.

‘4, The first stage would be to increase the capacity of Phillippil
Creek By deepening the channel to the extent practicable within its
present banks, with limited and localized realignment and widening.
The cost for this construction and subsidiary features would approx-

imate $1,300,000,

5. Succeeding stages should be planned ahead of time in order to
preclude prohibitive expense later, Special attention should be

devoted to land acquisition needs for all stages.

6. The impoundment areas would be used for flood storage only infre- /7_
quently and for short duration., Combination land usage.for recreation,
and conservation should be possible, although these aspects are be-

yond the scope of this study,

7. Flood relief for the existing urban areas to the north of Phillippi
Creek that are served by Main B, generally the Kensington Park and
DeSoto Lakes region, would cost an additional $510,000 for channel

enlargement and structures,

8., A more detailed study and analysis would be necessary to determine
more precisely a number of important factors and evaluate subsidiary

alternatives and refinements, notably:
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(a)

(b}

(c)

(d)

9. Beyon
compariso

prior stu

The construction costs for excavating Phillippi Creek are
affected by difficulties of access and material handling
that are not oréinarily encountered. Investigation of
alternative construction procedures in terms of methods,
deposit areas, disposition and the like would be needed
to obtain more precise costs, and might reveal economies,
Additional borings in the rock layer might be helpful

for this analysis,

Determination of the optimum impoundment combination of
land area and pumping station design would require detailed

analyses of a series of trial combinations,.

The services of a qualified land appraiser would be needed

to establish accurate land costs for various alternatives,

There is a possibility of utilizing natural impoundment to
reduce the costs of construction elsewhere, In particular,
but not solely, impoundment in the undeveloped flood plain
of upper Main B and Branch BC would relieve the burden of
both lower Main B improvement.costs and the pumped storage
system costs, against which the costs of acquiring the

flood plain land would have to be weighed,

d the feasibility of a pumped-storage system, a definitive
n with a completely gravity-flow system, as proposed by

dies, would be advisable before a final commitment to a

particular program, Such a comparison should include the following

aspects:
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(a)
(b)
(c)
(d)

(e)

£

Capital costs, total and by stages.

Maintenance and operation costs.

Financing arrangements,

Matters beyond flood control; such as conservation, recreation,
esthetics and other peripheral features, including but not
limited to costs,

Possibilities as to federal participation as to either the
direct flood control features or indirect benefits in other
ways.

The possibility of County regulation of improvements in the
basin, such as for subdivision development, which might
require or encourage attenuation of runoff thus reducing

the future flow increment.
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