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CHAPTER 2
PRQIECT | DENTI FI CATI ON
Section |. Navigation Systens

2-1. Ceneral Considerations. During the design of an individual navigation
dam project within a series of projects, one nmust consider the total naviga-
tion system The total system of dans nust be considered during prelimnary
site selection to establish the conplete navigation layout. Navigation dans
shoul d be designed and | ocated to provide for passage of flood flows and safe
transit for all traffic expected to use the waterways when flow conditions
permt. Oher multipurpose functions such as irrigation and power nmay need to
be acconmpdated. Site alternatives are usually considered and initial site
selection determined in the early stages. Oher disciplines (geotechnical
structural, etc.) should be involved in the site selection as in all mgjor
design decisions. The site selection is nade by eval uating the physica
characteristics of each potential site and maki ng conparative estimtes of
costs and advantages for each site that would be adaptable to either a single
or multipurpose project plan. Consideration nust be given to whether one site
has inportant hydraulic, foundational, operational, econonmic, or environnenta
advant ages over other alternatives.

Section |l. Project Purposes

2-2. Ceneral. Project purposes and their overall social, environnental, and
econonm c effects greatly influence the hydraulic design of navigation dans.
Optimzation of the hydraulic design and operation requires an awareness hy
the designer of the reliability, accuracy, sensitivity, and possible variances
of the data used. The ever-increasing inportance of environnental considera-
tions requires that the designer maintain close liaison with nany disciplines
to be sure environnental and other objectives are satisfied in the design
General project purposes and rel ated design considerations are briefly dis-
cussed in the follow ng paragraphs.

2- 3. Pur poses.

a. Navigation. Reservoirs that store water for subsequent release to
downst ream navi gati on usually discharge at |ower capacity than flood-contro
reservoirs, but the need for close regulation of the flowis nore inportant.
The navi gation season often coincides with the season of low rainfall, and
close regulation aids in the conservation of water.

b. Flood Control. Flood control structures are designed for relatively
| arge capacities where close regulation of flowis less inportant than are
other requirenments. When |arge discharges nust be rel eased under high heads,
the design of gates, water passages, and energy dissipators should be care-
fully devel oped

c. Irrigation. The gates or valves for controlling irrigation flows
are often basically different fromthose used for flood control due to the
necessity for close regulation and conservation of water in arid regions.
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Irrigation discharge facilities are nornally much smaller in size than flood
regulation facilities. The irrigation outlet sometines discharges into a
canal or conduit rather than to the original riverbed. These canals or
conduits are usually at a higher level than the bed of the stream

d. Water Supply. Minicipal water supply intakes are sonetinmes provided
in dans built primarily for other purposes. Such problens as future water
supply requirenments and peak demands for a nunicipality or industry should be
determined in cooperation with engineers representing local interests. Reli-
ability of service and quality of water are of prime inportance in water
supply problens. Miltiple intakes and control mechanisns are often installed
to assure reliability, to enable the water to be drawn from any sel ected
reservoir level to obtain water of a desired tenperature, and/or to draw from
a stratumrelatively free fromsilt or algae or other undesirable contents.
Ease of mmintenance and repair wthout interruption of service is of primary
i nportance. An energency closure gate for priority use by the resident
engi neer is required for water supply conduits through the dam

e. Power. Power plants are not within the scope of this manual
However, if power plants are to be located in the vicinity of the | ocks and/or
dans, they should be designed so as not to cause conditions that are adverse
to navigation or spillway operation such as adverse flow patterns in |ock
approaches, high pool-level fluctuations, or surge waves.

f. LowFlow Requirenents. Continuous |lowflow releases are required at
some dams to satisfy environnmental objectives, water supply, downstream water
rights, etc. To nmeet these requirenments multilevel intakes, skinmmer weirs, or
ot her provisions nust be incorporated separately or in conbination with other
functions of the navigation dam facility.

g. Miltiple Purpose. Any nunber of purposes may be conbined in one
project. However, each added purpose wll inpact on project features and
generally conplicate project operational requirenents.

Section IIl. Project Studies

2-4.  Ceneral. The devel opnent of a navigation systeminvolves a nunber of
studies to deternmine the basic engineering feasibility of the proposed design
Study details are covered in later chapters, but a general discussion of sone
study purposes foll ows.

2-5. Project Water Requirenents. Navigation projects require a nininmm water
supply for continuous operation. For projects with |lock and dam structures,
wat er supplies nust be adequate to neet the follow ng uses: lock filling and
enptyi ng needs (these depend on the proposed |ock chamber size, lock lift, and
maxi mum anticipated traffic); evaporation from the inpounded pool; ground
seepage from the pool; seepage under the dam and |eakage past spillway gates
and other structural features. Mninum flows nust al so be adequate to neet

t he needs of other water-using project purposes such as water supply, irriga-
tion, hydropower, environmental, etc. Procedures for evaluating m ni num
available flows are covered in Chapter 3.
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2-6. Pool Levels. Navigation pool |evels nust be adequate to accommodate the
drafts of design vessels plus the necessary clearances. Selected pool |evels
determine the dam classification. Dams with heads between 10 and 40 feet are
general |y considered | owhead dans and those over 40 feet high-head dans.
Because of the problens connected with overbank flooding, the pools of npst
navi gation dans are essentially contained within the natural riverbanks, and
woul d consequently be |ow head projects. However, as explained in para-

graph 3-11, navigation conditions are enhanced by the pool stability provided
with high-head danms. |f econonmically and environnental ly feasible, high-head
dams should be preferred.

2-7. Pool Storage. Inflow into navigation pools must always equal or exceed
all outflows to ensure nmintaining the navigation pool |evel. [f natural

m ninum flows are inadequate to maintain the pools, flood storage should be
provided to supplenment natural flows during the | owflow periods. In an
effort to minimze navigation pool fluctuations, the necessary storage shoul d
be provided in separate storage projects located in the drai nage basin head-
waters or on storage projects |located on major tributaries.

2-8. Environmental. The general phil osophy and gui dance for preservation,
mtigation, and/or enhancenent of the natural environment have been set forth
(item 33). Many scientific and engineering disciplines are involved in the
environmental aspects of hydraulic structures. Sone studies influencing the
navi gation dam design are briefly discussed below. Pertinent data fromthese
studies should be presented in the design menorandum  The designers should
have a working know edge of these data and their limtations.

a. Fish and Wldlife. Navigation dam design and operation can main-
tain, enhance, or damage downstream fish and wildlife. Fl ow rel eases not
conpatible with naturally seasonal stream quantity and quality can drastically
change aquatic life. These changes nay be beneficial or may be danaging, such
as adverse tenperatures, chemcal conposition, or nitrogen supersaturation.
Information fromfish and wildlife specialists on the desired stream regi nmen
shoul d be obtained and considered in the design. Downstream wildlife require-
ments may fix mnimm |owflow discharges. The water quality presentation
shoul d include sunmary data on requirements and reference to source studies.

b. Recreation. Recreation needs including fishing, canping, boating,
and swinmmng facilities, scenic outlooks, etc., should be considered in the
design of the project. These requirements are usually fornulated by the
pl anning discipline in cooperation with local interests. To acconplish the
desired objectives, close cooperation between the hydraulic and planning
engineers is required. Special consideration should be given to facilities

for the handi capped, such as wheelchair ranps to fishing sites below stilling
basins. Safety fences for the protection of facilities and the public are
i nportant. Appreci abl e danage to stilling basins has resulted fromrocks

throwmn in by the public.

c. Water Quality. An awar eness of nmintaining and/or enhancing the
environnent within the past decade has brought into existence a relatively new
and expanded art of reservoir hydrodynamics. Until recently, the study of
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reservoir hydrodynanics has been linmted to a few prototype vertical tenpera-
ture gradients and recognition of the seasonal inversions acconpanying the
fall surface water cooling. However, environnmental considerations of today
have necessitated the devel opnment of preproject capability for prediction of

t he expected seasonal reservoir stratification and circulation to permt
construction and operation of navigation dans designed to nmeet storage and
outflow regi mes needed for the reservoir and downstream environnent. Reser-
voi r hydrodynami ¢ studies may be done by other than the hydraulic designer
(such as the hydrol ogi ¢ engineers) and they would specify the withdrawal
requirenents (quantity, elevation, etc.). The hydraulic engineer then designs
the navigation damto neet these requirenents. However, the hydraulic de-
signer furnishes some of the information for the hydrologic studies. The nost
common water quality paraneter that needs consideration for |ow head naviga-
tion dans is the downstream DO concentration. The reaeration of the discharge
fromthese types of projects will need to be given consideration in design

Al so see paragraph 1-13.

d. Environnental Inpact Statenments. Section 102(2)(c) of the Nationa
Environmental Policy Act (NEPA)® requires detailed docunentation in the proj-
ect design nmenoranda on the inpact of the planned project on the environnent.
The hydraulic engineer may be required to cooperate in the preparation of
i npact statements. An analysis of 234 Corps of Engineers environnental inpact
statenments on various projects is given in IVWR Report No. 72-3 (item 31 of Ap-
pendix A). This report can be used as a guide to the type of material needed
and format to be used in devel oping these statements. Basic to environnenta
i npact statenents are studies made to define the preproject and project func-
tions and their effects on the environnent. In most cases the effect of each
project function must be set forth in detail. |Item 12 of Appendix A summa-
rizes the concepts involved and presents exanples relative to water resources
i npact assessments. Presentation of the hydraulic design in design menoranda
nmust identify environmental requirenents and denonstrate how these are
satisfied by the hydraulic facility.

2-9. Foundations. Foundation information of interest to the hydraulic
designer includes: conposition and depth of overburden, quality of underlying
rock, and quality of exposed rock. In addition, sideslope stability is of
considerable inportance in the design of riprap protection. Tailwater stage
change rates are required for bank stability design. Sufficient foundation
data and/or reference to its source should be included in the hydraulic
presentation to substantiate the energy dissipator and exit channel design

2-4



