PROJECT

sock  AlCOva Dam
8.1

Project Block Guidelines

|7 » Alcova Dam Problem

The Problem

You have been assigned to write a report on an engineering project for your company.
The project is the Alcova Dam that was built in the 1930’s by the U.S. Bureau of
Reclamation in Wyoming. To do this, you need to:

1. Research and record data about the dam on the Internet.

2. Update your Excel Dam Ratings Curve assignment (Block 4.2) to show the actual
data on the Alcova dam.

3. Gather and organize information on that dam and create a complete report using
Excel, Word and Photoshop.

Reference Materials

Block_4.2-Dam_Rating_Curve.xls
Internet Search Engines
ALCOVA TEXT.txt

The Steps
1) Go to the Internet.

a) Search for and go to the United States Bureau of Reclamation (USBR)
Homepage.

b) Click on the DataWeb link.
c) Click on the Dams & Reservoirs link.

d) Select the Alcova Dam.

3 WY01290 - Alcova Dam - Wyoming - Microsoft Internet Explorer
Fie Edt

& © internet

e) This page contains several charts of data. You will need to refer to these charts
in the following steps.
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2) Open the Excel program and your problem, Block_4.2-Dam_Rating_Curve.xls
from Week 4.
a) Save it as Block_8.1-Alcova_Dam.xls.
b) Update the Header and footer information.
c) Modify the input data in your “Given” section as follows:

i) Starting WSEL = Begin with a water depth of 5 feet. From the Internet,
refer to “Streambed at Dam Axis” to determine this elevation.
Hint: “Streambed at Dam Axis” is the same as the bottom of the dam.

i) WSEL Increment = 10 feet

iii) Final WSEL = Find “Normal Water Surface Elevation” from the Internet.

iv) Bottom of Dam Elevation = Find “Streambed at Dam Axis” from the Internet.
v) Spillway Elevation = Find “Spillway Crest” from the Internet.

vi) Spillway Length = 90 feet

vii) Spillway Coefficient, Cw : (leave this as is for now, you will modify this later)
viii) Centerline of Pipe Elevation = 5,340 ft

ix) Discharge Pipe ¢ : (leave this as is for now, you will modify this later)

x) Area of Pipe = Use same circle area formula.

xi) Discharge Pipe Coefficient, Co = 0.6

E Microsoft Excel - Block_8.1-Alcova_Dam.xls

] Fle Edit View Insert Format Tools Data  Window Help

g - N T Al |l @ 3
PG 3 oG E 08 x b @ courier tew
M30 - A

) [ B [ c [ [a] [ E 1 F 1 G 1 H
GIVEN: WSEL
Equations used in Tahle of Calculation:
Orifice Discharge, Q. = C.A (2gh.)
Weir Discharge, 0, = C,LH
Total Discharge, Q... = Q. + Q.

[z]e]]]o]a

Varishles used in Table of
Starting WSEI]

WSEL Increment

Final WSEI
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=
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Bottom of Dam E1
Spillway E1
Spillway Length, L.
c

fe
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fe
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-
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Update these

values

fe
Discharge pipe fe

Area of pipe, A =|:|SF

cf =

o

Centerline Pipe E1

-

|N Q‘E|R|E"§|B‘E‘Q a‘a‘:|a‘

26 |SOLUTION:

d) Change the table of calculations heading to:

“ALCOVA DAM Table of Calculations”

e) Notice that the last two rows of the table of calculations goes beyond the “Final

WSEL".
i) Delete the last two rows of the table of calculations.
i) Fix the borders of the table.

44 | 546000 | 2360.00 | 2,555.00 2,242.00

45 5.470.00 2,370.00 2,345.00 2,252.00
45 5,450.00 2,350.00 2,355.00 2,262.00
47 5,430.00 2,330.00 2,365.00 2,272.00
® e [ osmo 2200
s | 5510.00 | 2,410.00 | 238500 2,292.00 | Delete these
sa | sre000 | eaeoo0 | 2smson 250200 | two rows
o = ==
52
53
54
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f)

To find the correct Spillway Coefficient (Cw)

i) From the Internet, find and write down the cfs value for “Capacity at Elev.:
5,500 ft”. This value is the approximate amount of water that will cross the
dam'’s spillway when the water surface elevation is at 5,500 feet. In our
table of calculations, we call this our “Weir Discharge, Qu, cfs”.

A | B c [1] I E F G H J
| 26 [SOLUTION:
27
2 ALCOVA DAl Table of Calculations
2| WeEL Depth Pipe Discharge Weir Discharge [
30 feet feet h,, ft Q., cfs H, ft Q., cfs cfs
a1 | 5,330.00 | 5.00 0.00 0.00
| 5,340.00 | 1s.00 0.00 0.00
33| 5,350.00 | 25.00 10.00 0.00
| 5,360.00 | 35.00 20.00 0,00
35| 5,370.00 | 45.00 30.00 0.00
3| 5,360.00 | 55.00 40.00 0.00
7| s,390.00 | 6s.00 50.00 0.00
38| 5,400.00 | 75.00 50.00 0.00
0| §,410.00 | 85.00 70.00 0.00
40| 5,420.00 | 95.00 80.00 0.00
#1 | 5,430.00 | 105.00 30.00 0.00
4| 5,440.00 | 115.00 | 100.00 0.00
s3] 5,450.00 | 125.00 | 110.00 0.00
44| 5,460.00 | 135.00 | 120000 0.00
45| 5,470.00 | 145.00 | 130.00 10.00
6| 5,480.00 | 155.00 | 140.00 20.00
47| 5,490.00 | 165.00 | 1s0.00 30.00 p "
43| 5,500.00 | 175.00 160,00 40.00 | |
@ ——— Capacity at
= El. 5,500 ft.
3
! LY —- BT Ee - -7

i) Now adjust the Spillway Coefficient, Cw, in the “Given” section until the
calculated Weir Discharge, Qu, is within £10 cfs of the value you found in
the previous step. Keep adjusting the Cw value manually to 3 decimal
places.

Note: This step is assuming that your table is entirely setup using
correct formulas. If not, your table will not update correctly.

L tsocom or Uam e = reet 2
| 1T Spillway EL = Feet
% Spilleay Le"g“' Manuvally adjust
=g L this value until ...
| | Centerline Pipe EL = Feet
| 22 | Discharge pipe § = Feet
| 25 | Area of pipe, &, = l:l SF
3 C.:

25
| 26 | SOLUTION:

a1

28 ALCO¥A DAM Table of C.

23 WSEL Depth Pipe Discharge Weir Discharge Qi

a0 feet Feet h.. kit Q.. cfs H, it Q.. cfs cis

a 5,320.00 5.00 0.o0 0.00

32 5,340.00 15.00 0.o0 0.00

35 5,350.00 26.00 10.00 0.00

a4 5.360.00 35.00 20.00 0.00

a5 5,370.00 45.00 20,00 0.00

36 6,380.00 B5.00 40,00 0.00

at 5,390.00 E5.00 80,00 0.00

38 5,400.00 7600 E0.00 0.00

38 5,410,000 £5.00 F0.00 Q.00

40 5,420.00 95.00 20.00 0.00

41 5,420.00 105.00 0,00 0.00

42 5,440.00 15.00 100.00 0.00

43 5,450.00 126.00 10.00 0.00

44 5,460.00 135.00 120,00 0.00

45 5.,470.00 145.00 120,00 10,00

46 5,420.00 165.00 140.00 20,00

47 5,490.00 166.00 150.00 20.00

45 | 5.498.00 T )

43 5,500.00 175.00 1E0.00 40.00 I H?.SS-‘.-‘S th 15 va I ve 15
| 50 |
% within £10 ats

%
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g) To find the correct Discharge Pipe Diameter, ¢.

i) From the Internet, find and write down the cfs value for “Outlet Works
Capacity at Elevation 5,498 ft.” This value is the discharge pipe’s output
(Qo) when the water surface elevation is 5,498 ft.

i) Notice that our table of calculations does not have a water surface
elevation (WSEL) of 5,498 feet. You will need to add a row for this
elevation. Copy any row of the table and insert it in between WSEL = 5,490

ft. and WSEL = 5,500 ft.

A [ E [ = | [x] | E | F | G | H | 1 J | K

26 [SOLUTIOH:

El

28 ALCOVA DAM Table of Calculations

29 WSEL Depth Pipe Discharye Weir Discharge Qeoear

30 feet feet h., ft 0., cis H, ft Q,, cfs cfs

# | 5,330.00 5.00 0.00 0.00

%2 | 5,340.00 15.00 0.00 0.00

| 5,350.00 25.00 10.00 0.00

34| 5,360.00 35.00 20.00 0.00

36 | 5,370.00 45.00 30.00 0.00

# | 5,380.00 55.00 40. 00 0.00

#7 | 5,390.00 55.00 50.00 0.00

3 | 5,400.00 75.00 60.00 0.00

| 5,410.00 85.00 70.00 0.00

40| 5,420.00 895.00 80. 00 0.00

4| 5,430.00 105.00 80.00 0.00

4z | 5,440.00 115.00 100.00 0.00

43| 5,450.00 125.00 110.00 0.00

44| 5,460.00 135.00 1z0.00 0.00

46| 5,470.00 145.00 130.00 10.00

46 | 5,4380.00 155.00 140.00 20.00

47

42 | 9,498.00 173.00 156.00 38,00 F—_— InSer‘t new
R 115 L TR Te0.00 LU row here
| 50 |
| 51 |

iii) Change the WSEL value to 5498, and make this value bold. This will
indicate that the value is “hard coded”, not a calculated value.

iv) Keep adjusting the discharge

pipe diameter (¢) until the
calculated discharge pipe’s

output, Qo, is within *1 cfs of
the “Outlet Works Capacity at
Elevation 5,498 ft.” Manually
adjust the diameter to 3 decimal places.

SPLLIWAY BL. = W00 | LEEL
Spillway Length, L, = 90 feet
c, =
Centerline Pipe El. = eet
Dizcharge pipe ¢ eet
Area of pipe, & AdJUE‘t Fipe
C, = 0.6 diameter

Highlight the calculated pipe discharge value (Qo) at 5,498 ft. and the

calculated weir discharge value (Qw) at 5,500 ft. with a heavy border and a

yellow fill color.

n . s I u n
@

28 ALCOVA DAM Table of Calculations

23 WSEL Depth Pipe Discharge Weir Discharge [T

a0 feet feet h., £t 0., cfs H, ft 0., cfs cfs

| 5,330.00 5.00 0.00 0.00

32| 5,340.00 15.00 0.00 0.00

33| 5,350.00 25.00 10.00 0.00

34| 5,360.00 35.00 20. 00 0.00

35| 5,370.00 45,00 30.00 0.00

36 | 5,380.00 S55.00 40. 00 0.00

% | 5,390.00 65.00 50.00 0.00

38 | 5,400.00 75.00 60.00 0.00

39| 5,410.00 85.00 70.00 0.00

40| 5,420.00 S85.00 80.00 0.00

4| 5,430.00 105.00 90.00 0.00

42| 5,440.00 115.00 100.00 0.00

43| 5,450.00 125.00 110.00 0.00

44| 5,460.00 135.00 120.00 0.00

45| 5,470.00 145.00 130.00 10,00

48 | 5,460.00 155.00 140.00 20,00

47| 5,490.00 165.00 150.00 30,00

48 | 5,498.00 173.00 158.00 - 38.00

4§ | 5,500.00 175.00 160.00 — L)

®

£l Highhght
=

= Cells
[ |

Assignment Block 8.1

Page 4




h) Update the Chart
i) Change title to “Rating Curve for ALCOVA DAM”.
i) Modify the scale of the x-axis (i.e. WSEL, feet).
i) Modify the scale of the y-axis (i.e. Discharge, cfs).
iv) Add medium line CHART border.

Rating Curve for ALCOVA DAM

Discharge, ofs

/
s

5380 5,400 5420 5440 5AE0
WSEL, feet

P e

|—<>— Pipe Discharge —o— Weir Discharge —s— Total Discharge

i) Save the file and keep Excel and the ALCOVA DAM workbook open

3) Open your Word template (Block_7.1-Word_Template.doc).
a) Save As: Block_8.1-Alcova_Dam_Report.doc.

Y ormation os anovapriate Pagpsowp |
. . . Page Setup
information as appropriate.

c) Enter page setup and select the Layout Margins | Paper | Layeur |

tab. Under Headers and Footers, check Section
Different First Page. This will prevent SRl e
the header and footer from printing on
the cover sheet.

|

Headers and footers
[ pifferent: odd and even
Different first page

From edge: Header:

Pane
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4) Create a cover sheet on the first page by using
the example as a guide.

a)

b)
c)

5)

Feel free to use a different font than the
one shown.

Include at least one image of the dam.

Do NOT include the table of contents yet.
This will be added later.

Start a second page and create a heading

“‘Background”.

a)

b)
c)

d)

Download the “Alcova Text” file from
MyCourses, and import it into your Word
document under the Background heading.
Add paragraphs where appropriate.

Use the Spelling and Grammar tool to
help find spelling errors.

Include another image of the dam.
(Use Format — Picture — Layout to adjust

ALCOVA DAM
REPORT

[Your Name]
Computing Tools for
Engineering Technology
October 24, 2005

ctions mET ALcovs Dam Repert

Canputr
w0001

Background

The Kendrickpropotooserves the

yater fthaNortFatts Rver

irrigation and electric

geniastion: About  Bahecares

(24,205 acves) of imgatle ot
s le in an i

e nepthros S0c A b arh Pite
River between Alcovaand Gasper,
Wyoming.
Major feaures of the project are
Senive Da, Reservoand
Powerplant; Acov:

and Powerp \ant e Casper Cana.l

ower
inNatgona Couty, W
ofhe Ton 1 Al

, Wyami
B b on e e B vam'abvut 37m|l&s Sownitream rem Seminge Darnor 15
s downstream from Pat
The Alcova Darn was cnnmmd pnman.lytn provide storage for direct diversion and
hold over storage for the Lt e

to generate vast quantmes nfhyd.melamrm o son ‘presented itselfand 2
t

romrentianal and oo contrl beneite v also eemreaizen.
The Alcova Dan A sarth ] fost aboveits foundation and

containing 1,635,000 cuic yards of material The reservair, behind the dam,hasa total
apdy of 134,208 acrefest, of which only the upper 20o6cre fetls active
pacity, which isavailahle fir irigatio inths pojectares, Wate srelssadty

loova Powerpant
spillway. Alcova Puwzrg‘ant sl on o ot ofthe Nath hito Rivr near
th drop

theris oo ot opa

SHaR ganerabar drfoen by & 2300 RTsepOwer Trbine.

Ao Reseryoirand s sutcunding lands providoexslntwater oristated
for Ca

vertizal

il surnner and ice
attract approximately 185,000 visitors each year. The Wynrming Game and Fish

the location of the picture in the text.)

6) Start a third page and create a heading “Location”.

a) Find map images showing the location of the Alcova Dam in Wyoming.

i) Get map images from the Internet. There are many resources on the
Internet, but www.mapquest.com and maps.google.com seem to work well.

i) Search for “Alcova, Wy”. You may need to zoom in, zoom out or pan to get
the right image.

Include at least one satellite image from maps.google.com.

Note: maps.google.com does not allow you to “right-click” on its image.
You can copy the whole window by using Ctrl-Alt-Print Scrn. You will then
need to crop the image.

Create a new document in Photoshop
and create a composite of the map
images you retrieved from the Internet.

i) Add circles and arrows as needed
to show the actual location of the
dam.

i) Use the example as a guide, but
your map does not need to match
exactly. Show some creativity
here.

c) Save your composite image as a jpg
file and insert into your Word report.

Location

b)

North Platte River near the town of Alcova, Wyoming
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a)

b)

d)

a)

b)

In your Alcova Dam Excel worksheet,
highlight the input data in the “Given”
section.

Copy and paste your selection into your
Word document under the Statistical Data
heading.

7) Start page four, and create the heading “Statistical Data”.

A [ B [ [

[ =] [ E [

GIVEH:

Weir Discharge, Q, = C.L

Ecuations used in Tehle of Calculations
Orifice Discharge, Q. = C.A (2gh )
K

Total Discharge, Q... = Q. + 0,

riahl used in Table of Calculation

Starting WSEL
WSEL Increment
Final WSEL

Bottom of Dam E1.
Spillway E1.
Spillway Length, L,
Cu

Centerline Pipe El.
Discharge pipe §

hren of pipe, & - Jsr
C, = 0.6

5,330 feet
10 feet
5,500 feet

5,325 feet
5,460 feet
90 feet

5,340 feet
feat

Return to your Excel worksheet, and

select the diagram that you created.
Use the selection =7 ™ =
tool from the AT L | AUt

drawing toolbar. -

Copy the diagram and paste into

your Word document under the input
data as shown in the example.

Make sure the input data and the diagram fits on one page. Adjust their size as

necessary.

8) Start page five, and create the heading
“Table of Calculations”.

In your Alcova Dam Excel worksheet,
highlight the Table of Calculations.

Copy the table and paste into your Word
document under the Table of Calculations
heading.

You may need to adjust the column widths
as necessary to make the entire table
visible on the page.

NOTE: If you see ‘####HH in your table,
you will need to return to Excel, increase
the width of the column and copy and
paste the table into your Word document
again.

Assignment Block 8.1

Page 7




9) Start page six, and create the heading

“‘Discharge Chart”. s Pan— -
a) Change to orientation of this page to _—
Landscape.

b) Modify the tab locations for the header
and footer to match the page i
orientation. Modify the header and
footer for this section only! (i.e., turn ‘ oL
off “Link to Previous.”) L e

c) Inyour Alcova Dam Excel worksheet,

select the chart and copy to your Word
document.

d) Adjust the chart size as necessary.

NOTE: If your chart title does not show up in Word, it may be because you used
the Chiller font in Excel and that font may not be available Word. If that is the case,
change the font in Excel and copy the chart again.

10) Create the table of contents on the cover sheet (page 1) by following these steps:

a) Display the “Outlining” toolbar. (View — Toolbars — Outlining)

H8 A |Level 1 = | % %% | £] Update TOC |4

b) Highlight each of the headings in your report and assign it to “Level 1” in the
Outlining toolbar. (You should have a total of 5 headings.)

c) Return to the first page and place your Index and Tables ®
cursor at the bottom Of the page_ Index | Table of Conterts | Table of Figures | Table of Autharities
Print Preview web Preview
Heading 1 1|~ | |Heading 1 1|~
d) Select Insert — Reference — Index and Hodeg? 3P| Bendeez-. :
Tables — Table of Contents.
e) Make sure Show page numbers and Bl T ——

page numbers

Right align page numbers are both .
checked. Select OK. e =

Formats: |Fromtemplate |  Showlevels: [3 E

Show Outining Tookbar Modify .,

f) Add a header, “Table of Contents”.

g) Adjust the Left Indent and the right tab location of the header and the table of
contents.

. "1"'5"‘2‘“\"'3"'\"‘4"'|---§“‘\“‘6"'6"

Table of Contents

[Packground
Location

Statistical Data
Table of Caleulations
Discharge Chart

oo s o

11) Print and submit both “Block_8.1-Alcova_Dam_Report.doc” and “Block_8.1-
Alcova_Dam.xls” to your instructor through the MyCourses Drop Box.
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