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Appendix D contains the format for engineering field
notes and related field staking in the U.S. Department
of Agriculture (USDA), Natural Resources Conserva-
tion Service (NRCS). The instructions and sample
notes represent the best practicable blending of the
many existing note formats to fit the needs of the
NRCS.

Engineering surveys, staking, notekeeping, calcula-
tions, and note interpretations are part of the daily
activities of many NRCS personnel, as well as contrac-
tors, consultants, district employees, and others.

It is important, therefore, that these operations are
performed with the greatest possible efficiency and

in a manner that will result in maximum usefulness of
the information obtained. This calls for uniformity in
methods and procedures between States and between
workstations within States.

General

Field notebooks and special forms

Bound and loose-leaf field notebooks are both satisfac-
tory for most NRCS engineering surveys. However, the
loose-leaf notebooks should not be used for project or
other contract work where the notes might be used as
evidence or supporting data in court actions. Loose-
leaf notes are not generally acceptable to the courts.

The use of special forms is recommended for re-
cording engineering notes and design data for such
practices as terraces, diversions, waterways, small
pond dams, and similar work. It is extremely impor-
tant, however, that the method be uniform and forms
provide for at least the minimum construction check
information shown in the sample notes.

Numbering, identifying, indexing, and
filing

Numbering bound notebooks

Bound field notebooks should be numbered consecu-
tively for each broad activity. Use one series of num-
bers for ordinary on-farm work (including cost-share
programs} in each field office. The numbering may run
consecutively from year to year or may start with num-
ber 1 at the beginning of each year. In the latter case,

the year should precede the number such as 2010-1,
2010-2, etc.

Design and construction notebooks for project instal-
lation will be numbered in a separate series for each
structure. Place the name of the project and the name
(if there is one) and number of the structure site on
each notebook. All notebooks used to record notes
during the project planning stage may be numbered in
one continuous series for the project area. A separate
series of numbers will be used for each group project.
Books containing notes of surveys made for other
agencies should be numbered and identified as out-
lined for group or project type work. In all cases, the
identifying name should be lettered with indelible ink
or its equivalent.

Identifying notebooks

Identify all field notebooks, both bound and loose-leaf,
so that they can be returned to proper headquarters if
lost. Place this identification on the inside on the front
cover or on the flyleaf of bound notebooks. For most
loose-leaf notebook binders, it will be necessary to
paste a white tab to the inside front cover.

The following identification should be used:
U.S. GOVERNMENT PROPERTY
Finder please return to

NATURAL RESOURCES
CONSERVATION SERVICE

(Street or P.O. Box No.)

(City) (State) (Zip)
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Indexing bound notebooks
The first 5 to 10 pages of each bound notebook should
be reserved for indexing.

Note identification

Each set of notes should have a title page. Printed title
pages are available for use in loose-leaf notebook bind-
ers (sample D-1). Rubber stamps may be obtained for
stamping the title page in bound notebooks.

Sample D-1 Title page
|

Bound notebooks

A single title page will suffice for all the surveys relat-
ed to the same job if the notes are recorded on con-
secutive pages or clearly cross referenced by notations
such as “continued on page ___” and “continued from
page .” If this is not feasible, use a separate title
page for each set of notes.

D-2 (210-VI-NEH, Amend. 51, March 2012)



Appendix D
Computations

Sample Engineering Notes and

Part 645
National Engineering Handbook

Show the following information on the first page of
notes following the title page:

® page number
¢ names of party members and assignments

e purpose of survey (design, construction layout,
construction check, etc.)

e date

Show only the page number on subsequent pages
unless there is a change in purpose of survey, party
members, or date. Stamps may be used for recurring
titles and other information.

Loose-leaf notebooks
Use a separate title page for each set of loose-leaf
notes (sample D-1).

Show the following information on the right-hand face
of the first page of notes following the title page:

® page number

¢ individual, group, or project name (may be ab-
breviated)

e practice or construction item (abbreviated if
feasible)

e purpose of survey (design, construction layout,
etc.)

e party members and their assignments

e date

Show the same information on the succeeding pages,
except for party members and date, which need not be
listed unless they change.

Filing notes

File all field notes in the office responsible for follow-
up on the job. Fasten each set of loose-leaf notes
together and file in the plan folder or appropriate job
file or folder. A large envelope stapled inside the folder
makes a good repository.

Recording survey data

Record all numbers, figures, and explanatory notes
clearly and legibly. Use pencils of a hardness equal to or
exceeding No. 2-H. Do not erase numbers. If an error

is made in recording a number, a line should be drawn
through it and the correct number written above.

The recorded data should give a true picture of the
precision of the survey. The decimal point should
never be omitted when recording decimals. If mea-
surements are made to the nearest 0.01 foot, 2 digits
should always be recorded to the right of the decimal
point even though the last one, or last two, may be
zeros, for example 2.10 or 4.00.

The sample notes illustrate the precision required for
ordinary NRCS engineering surveys. A higher degree
of precision may be required for project type work or
special or unique jobs. The work outline for surveys
should specify the degree of precision required. The
National Engineering Handbook (NEH), Part 650, En-
gineering Field Handbook (EFH), Chapter 1, Engineer-
ing Surveys, describes survey precision and accuracy.

Sketches

Sketches are an important part of survey notes and
should be made for all types of surveys. Sketches are
of two general types: those used on the title page for
general location of the job and those used in the body
of the notes to show data that cannot be readily shown
in other ways. Normally, sketches are not drawn to
scale, but are proportioned by eye.

Stationing

Normally the starting station for survey of streams,
waterways, canals, ditches, and gullies is located at the
upstream end and proceeds in the direction of flow.
Stationing should be compatible with computer use. In
some cases, however, the survey can be accomplished
with less time and effort and be related better with
subsequent sections of the job by locating the starting
point at the downstream end. This is especially true of
drainage surveys.

Positive stationing is always preferable. Negative
stationing tends to be confusing and can cause errors.
When the extent of the survey is not known at the be-
ginning, a station value sufficiently greater than 0+00
should be assigned to the starting station to ensure all
stationing will be positive.
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Left and right designations

Banks of streams are normally designated left and
right facing downstream. Cross sections, slope stakes,
and notes are directed left and right as viewed in the
direction of increasing stations.

Grade rod

The notes for construction layout and check surveys
illustrate the use of the grade rod. The grade rod is a
time saver and has wide application in NRCS work.

It eliminates the need for converting rod readings to
elevations and facilitates computations since they may
be made directly from the field notes. This eliminates
copying time, reduces the time for checking, and the
chance for errors.

The grade rod is obtained by subtracting the planned
elevation at each station from the height of instrument
(grade rod = H.I. — planned elev.). When the height of
instrument is above the planned elevation, the grade
rod has a plus value and is so marked in the notes,
such as +5.2. If the height of instrument is below
planned elevation, the grade rod has a minus value and
is so marked, such as -8.3.

To find the cut or fill in construction layout surveys,
subtract the actual rod reading from the grade rod. If
the result has a minus value, a fill is indicated. If the
result has a plus value, it indicates a cut.

Example A:

HI =249.3

Planned elev. = 243.0

Grade rod = 249.3 - 243.0 = +6.3
Foresight = 9.8

+6.3-9.8 =-3.5 afill
Example B:

HI =1274

Planned elev. = 132.6

Grade rod = 127.4 -132.6 = -5.2
Foresight = 4.2
-5.2-42=-94afill

Example C:
H.I. =134.6

Planned elev. = 128.4

Grade rod = 134.6 — 128.4 = +6.2
Foresight = 2.9
+6.2-29=+33acut

In construction check surveys, the grade rod for each
station is computed as explained. The foresight at
each station is mentally compared with the grade rod
for that station. Thus, the work can be checked rapidly
without the necessity of converting rod readings to
elevations.

Standard note samples for ordinary on-
farm work

The following sample notes illustrate the format for
several types of surveys used for ordinary on-farm
activities. The intent of these samples is to illustrate
notekeeping methods, format, identification, content,
and completeness.

In a limited number of instances, the sample notes
include design information for the simpler projects.
These design data were used only for illustration and
do not establish design criteria.

Each set of notes is preceded by explanatory state-
ments that should be studied carefully.
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Sample D-2 Engineering notes for pond dam design and construction layout survey—Sheet 1 of 6
—

Engineering notes for pond dam design and

construction layout survey 4D (,IeAr River Date 2/26/10

Field Office Flawi le

These notes are for a small pond dam that was de-
signed and staked for construction during one trip
to the field. The design survey and the construction
layout survey were combined in one operation.

ame |W.F. Jones

S\ |z

ndividual) Group |Unit|of|Govt.

Jab |Pond
A reference hub was set at spillway elevation, and the obstor sbr| L1 conbe lLdud A
following information was given to the landowner for S S
use by him and the contractor: Const.|Check Other
1. Total fill height (design height plus allowance for Indent. No. 42-010-718 Field No.| 3
settlement) at each station as measured from the Location| & i, West of Beltsville
reference hub.
2. Spillway dimensions and its elevation in relation \
to the reference hub. Ref. Stakey, A
3. Top width of fill. 100 7 \ I
. N &
4. Side slopes of fill. ) 4:)
\ <
5. Standard specifications for site preparation and 100" /- 0+Q0 N 2@
placement of fill. Ref Stake b /ﬁﬁ )
e —T ‘b \;/
e&//

Soil investigations and fill volume computations were
made and recorded in accordance with State NRCS
procedures.
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Sample D-2 Engineering notes for pond dam design and construction layout survey—Sheet 2 of 6

|
W.F. Jones Pond * J.Gibbs
ST Design & Const. Layout K. Hill 2-26-10
Sta. BS. HL | ohse®oq Planned 55:??,5"’“ Des i& d@@
N DIA. 8.0 ac. Q=18 (E$-10R7
ev. top dam=1102.0Top width=
rth sy illway 10.0! 2:1 ¢
Add 10% to €H for settlement
Left 0 Right
(downstream upstream
: 3:1
d aillin ro f|12" maple in fen
BM1 2.860 |102.80 100.00 corher|200! E. of $.lend of|dam
F=0.0 F=0.0 F=0.0
0. 0. 0.5
0+0 +0.8 | 102.0 G o P
F=5.6 F=5.0 F=4.2
0+85 +0.5 | 102.0 0.5 6.4 D. 5.0
15 16.6
. C —C -
1+0 +0.8 | 102.0| 0.9 F'{zj 0 F_9:19 Ez )
2:2 0. 28.¢
1435 +0.8 | 102.0| 0.8 F=8.5 F=T-B Fev.2
21,6 0. 25.6
F=4. F=4.[7 F=2.4
2+00 +0.8 | 102.0| 0.5 56 55 %0
13.6 0. 11.2
2+45 0.8 | 102.0| 0.2 F=3.3 F=2.0 F=1
* * 2.1 2.6 1.8
10.6 0.0 7
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Sample D-2 Engineering notes for pond dam design and construction layout survey—Sheet 3 of 6

—
W.F. Jones Pond
Design & Const. Layout 2
ES. or Elev.or | Settlement
Sta. BS. H.L Grade Rod Plglr:arcl.ed EmH% Left i RJg ht
102.860 F=0.0 F=0.0 F=0.0
). &
2450 |End fill 0.6 | 102.0 0.0 a, 0.0 4.0
F=2.3
2+61 |Spillway| ¢ 2.8 | 100.0 95
Slope Stakes-Spillway Hetta: E gty
0+00 2.6 | 100.0 C=0.0 €=0.0 C=0.0
2.8 2.8 2.8
G-Dam 5.0 0.0 5.0
0+12 2.6 | 100.0 .
* Sta. 2:01 C2.2 c22l3 c22.5
.0 .0 .0
0+25 2.8 | 100.0 P4 Qo 10.0
Cc=0.0 ¢=0.0 C=0.1
2.5 2,8 127
TBM1 2.861 | 99.99 oK 5.0 e %"
(6pillway |stationing increases downstream
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Sample D-2 Engineering notes for pond dam construction check survey—Sheet 4 of 6
—

To expedite the construction check survey, the
following information was taken from the plans
and listed in the field notebook where it would be
convenient for reference. This was done before any
survey work was started.

Sta Planned Planned
elev. elev. + 10% of

¢ height

0+00 102.0

0+85 102.0 102.5

1+35 102.0 102.8

2+00 102.0 102.5

2+45 102.0 102.2

2 +50 102.0

2+51.6 102.2

2 + 56 100.0

2+61 100.0

2 + 66 100.0

2+71 102.5

The constructed fill was uniform in appearance;
therefore, only one cross section was taken.
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Sample D-2 Engineering notes for pond dam construction check survey—Sheet 5 of 6

|
W.F. Jones Pond ~ J. Jones
Const. Check 2 K. Hill 3-5-10
st BS Hl Fsor | fienned | giaanned, ~ ‘ Jg
a. S. 1 |GradeRod | Planne Elev. + 10% Left ¢ Right
* (downstream) (upstream)
A .
BM1 3.61 [103.81 100.00
0+00 +1.8 102.0 1.6
0+85 1.3 1025 b
1+35 +1.0 1028 98 96 64 09 D9 10 42| 86 9
25.0 |20.0| 140 4.0 4.0 130|250 B0.0
1. 102.
2+00 +1.3 5 e
+1.6 102.2
2+45 1k
2+50 |EndFill +1.8 102.0
17
2452 |Edge Spilway | 416 | 1022
cvuv 1-6
2+57 |Bottom|Spillway| +3.8 | 100.0
3.8
2+62 |G Spillway +3.8 | 100.0
3{9
2+67 |Bottom|Spillway| +3.& | 100.0
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Sample D-2 Engineering notes for pond dam construction check survey—Sheet 6 of 6

|
W.F. Jones Pond
: Const. Check
FS.or Elev. or
Sta. B.S. H.l. Grade Rod Plglrgz/-ed Q
103.81
2472 |Edge Spillway A3 | 1025 3

TP 3.67 |104.42 | 3.26 (100.55

BM1 4.42 [100.00

7.68 7.68 | OK

Fond has |01 acre area at elev. 90!1 as

)
’g;
)
=
=
S
<
o
E’
)
Z
=
®
S
(@)
S

Notie: Normally rod rgadings gre sufficient
for checkout, but complex or large dams Construction meets plz

ecific

O
D
N
¥
S

may require a glotted section. excebt f

or seeding.
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Sample D-3 Engineering notes for pond dam and spillway—Design survey—Sheet 1 of 14

|
Engineering notes for pond dam and spillway
design survey
These notes illustrate a job where the design survey S0 Blue M ’“”tgi" Date 2-26-10
was made by a survey party, and the plans and speci- Field Office Cavalier
fications prepared from the notes by an engineer. Name George Smith
Soil investigations and hydrologic studies were Nadividy l(ciicrli uone)U rioRGav
made and recorded in accordance with NRCS stan-
dards and procedures for the State. 10b|Pond #3

Design Sur v’ Const.|Laydut

Const.|Check Other

Indént. No.&11008-26 A Field No.| 11

Location

¢ <G Ref, Stakes
TBM1—=0 d
N P A 1+00 €|Dam
P
4 -
T 7, | 5+90 @ Dam
(1+OO Spwy. 7 <—1+52 ¢_5p||
™ 1N TBM2
Legal Description
NE %2, NE Ya, Sec: 7 T 4N R 3W
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Sample D-3 Engineering notes for pond dam and spillway—Design survey—Sheet 2 of 14

|
Geo. Smith Pond #3 ~ J. Doe 2
Design Survey Dam & R. Rowe 2-26-10
ES.or Elev. or
Sta. B.S. H.l. Grade Rod Plglréry’ed Left zigf t
BM1 6.71 106.71 100.00 1" Steel axle in fence 200' N.W. of N.W. end
of dam (@
105.8| |105.9 | 105.9
9 . 08
1400 T 3T
105.5 10%.5 | 105.6
1.2 2 11
2+00 BT |
94 951 | 195.8 98.9
2+439 19/ | 16| (109 | |85 | 78
2 g 23 %
TPI 1.32 9617 | 11.66 | 94.85
(96.2) 922 | 914 935 953 946 944
2+83 G 4 2 109|116 1
36 19 d 5 || 27 49
87.7 | 8bl3 &8.0 | 877 &8.6 8689
%+00 85 10.9 8.2 5 7.6 7.3
68 31 d 17 40 &0
84.% | 8.2l | 85.0 874 859 86.7
3+35 1.9 10.0 1.2 8. 10.3 5
60 20 4 20 42 &0
93.5 | |95.9 94.3 | 94.6 96.0 | 954
4+00 2. 03 [ 1.9 1.6 02 0.8
45 18] 15 | | 46 70
TP2 11.82 [106.46| 153 94.64
(106.5)
95.% | 95.8 | 96. 96.3 .
4+69 1.2/ 107 | 105 102 9.8
40 30 d B_L'F ?3
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Sample D-3 Engineering notes for pond dam and spillway—Design survey—Sheet 3 of 14

|
Geo. Smith Pond #3
Design Survey Dam 2
ES.or Elev. or
Sta. B.S. H.l. Grade Rod Plglrgsfzd Left RiLH;
10640 96.3 [96.6 | 1004 | 97 5 08.1 | |99
96.3 | 96. . 74 954 | 98. 3
5+00 (1065) 0.2 | 197 | 6.4 1 el 7.2
B5] | 256 | [10.0 0 5] T35 | 50 |
5+27 100.4 | 101.0| [101.3 | 1015 101.9
Bl 55 5k 50 46
2¢ 15 d 20 | | 135]
5+50 104.7 | 104.8 10%.0| [105.1 |105.4
1. . 1.4 11
25 5 [4 15 A
TP3 573 |[110.87 | 1.32 |105.14
(110.9) 1oba
5+65 4.5
0
104.6
5+72 3.3
d
5+90 10.52
106.9
6+00 5
6+50 109.2
1L/
0
BM2 0.33 10.34 0.86 110.01 Eipike in base of|lone elm
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Appendix D

Sample Engineering Notes and Part 645

Co

mputations

Sample D-3 Engineering notes for pond dam and spillway—Design survey—Sheet 4 of 14

National Engineering Handbook

|
Geo. Smith Pond #3
Design Survey Auxillary Spillwa
F.S.or Ellev‘ Oa
Sta. B.S. H.l. Grade Rod Pg&r:/? Left a aill’t
110.34
TP1 4.87 1105.00 | 10.21 [100.13
98.6 | 98.5 | 98.7
1+00 | Starting sta. .62.4- 6{ 5 _(% [
P2 9.60 [110.95 | 3.65 |101.35
(10.9)
108.9 |[106.6| 105.0 |104.0| |104.7 | 105.2
1440 2.0 |23 | |59 | 69 62 5.
35 15 9.0 a 9 31
106.4 | 104 109.2 | 105.9 107
1+562=5ta. 5+90 & Dam 45| | a4 | | B 5.0 | 31
25 g 10 25
103.6 101.6-100.3 101.0-103.9
2+00 75 | 9.5 | 106 | 99 | 7.0
3 ( 15 30|
TP3 0.864 |100.56 | 11.23 | 99.72
(100.6)
96,5 | 95.4| (944 | 9512 96.3
2+40 4.1 5. 6.2 54 4.5
B0 20 d 20| | 30
944 | 932 | 92.9 | | 93.1 | 94.2
2+56 6.2 | | 7. 717 75 o4
3 15| ) 1 30
TP4 176 | 9218 | 1014 |90.42

D-14
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Computations National Engineering Handbook

Sample D-3 Engineering notes for pond dam and spillway—Design survey—Sheet 5 of 14

—
Geo. Smith Pond #3
Design Survey Auxillary Spillway 4
ES.or Elev. or
Sta. B.S. H.l. Grade Rod Plgper\fd Left Ri |J1t
92.1& an
3400 (92.2) 39:).2 8975 !58'5.5 62).(9 99(?'.20
30 | |18 [0] 20] | 135
3+42 8b5 | 89.0 85.3
©. 712 B.
2 [0) 30

TP5 148 |102.49 | 117 91.01

BM1 251 |99.985
54.46 54.48

Correct elev. BM1=100.00
Diffj= .02 OK

Adjust elve. BM2=.01 110.00 | Adjusted

QOee.

[
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Appendix D Sample Engineering Notes and Part 645
Computations National Engineering Handbook

Sample D-3 Engineering notes for pond dam and spillway—Construction layout survey—Sheet 6 of 14
—

Engineering notes for pond dam and
spillway construction layout

To expedite the construction layout survey, the
following information was taken from the plans
and listed in the field notebook. This informa-

tion is also useful in construction check survey.

1. Planned elevation of top of embank-
ment at each station and the allowance
for settlement. In this example, settled
heights are shown.

2. Planned top width of embankment.

3. Planned elevation of bottom of excava-
tion for the conduit at upper end, lower
end, and intermediate points.

4. Planned elevation of auxiliary spillway at
several points.

5. Dimensions of auxiliary spillway.

After the job was staked, a reference hub was
set at auxiliary spillway crest elevation so the
contractor could make preliminary checks for
completion before calling on the NRCS for final
check-out.

D-16 (210-VI-NEH, Amend. 51, March 2012)



Appendix D Sample Engineering Notes and Part 645
Computations National Engineering Handbook

Sample D-3 Engineering notes for pond dam and spillway—Construction layout survey—Sheet 7 of 14
—

Geo. Smith Pond #3 x J. Doe 1
Const. Layout Dam & R. Rowe 3-56-10
ES.or Elev.or | Settlement
Sta. B.S. H.l. Grade Rod PIEPeT/‘ed =@_ Sx Left 2:1 P R ght 31
BM1 742 |107.42 100.00 Topelev. 105.0 |Top width 12'
1' Steel |axle in fence line 200' N\W. of N.W.|end of dam
= FH40.0 | F=0.0
2405 | NW.ehddam | +2.4 | 105.0 | 0.0 ’;f 4:2* ,2:2*
F210.1 |F=P.9 F=6
2+39 +2.4 | 105.0 0.5 12.5 12.3 2
26,2 .0 26.4
TP1 015 | 95.31 | 1226 | 95.16
F=13.3 | Fa11.5 |F=10.5
2 6 18 2
2+83 -9.7 | 105.0 0.6 326 | 0.0 37 5
F=18.8 [F=17.0 F=16.2
3+00 -9.7 | 105.0 0.9 911173 2
4316 | [0.0 54.6
F=20.7 F=20.0 F=19.6
3+35 -9.7 | 105.0 1.0 1.0 .2 9.9
474 | 0.0 ©64.8

(210-VI-NEH, Amend. 51, March 2012) D-17
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Computations National Engineering Handbook

Sample D-3 Engineering notes for pond dam and spillway—Construction layout survey—Sheet 8 of 14

|
Geo. Smith Pond #3
Const. Layout Dam
ES. or Elev. or Sett[ep'nent
Sta. B.S. H.l. Grade Rod Plgi’g/.ed ¢=5|-1° Left Zlgﬁt
106.32 F=4.0 F=37 F=5
5+27 +.3 1050 | 0.2 55 | 50 Zs’F
4.0 | 00 165
5+50 | S.E.end dam +1.3 | 105.0 0.0 F=0.1 F=0.0| F=0.0
14 1.5 3
6.2 olo 6.0
BM!1 6.31_|100.01
19.45 19.44

Correct elev. TBM1= 100.00

Diff= 0.01| OK

D-18 (210-VI-NEH, Amend. 51, March 2012)




Appendix D Sample Engineering Notes and Part 645
Computations National Engineering Handbook

Sample D-3 Engineering notes for pond dam and spillway—Construction layout survey—Sheet 9 of 14

|
Geo. Smith Pond #3
Const. Layout
Prinical wy. Excav. 3
FS.or Ellev. 0& E
Sta. BS. HI | GradeRod | P anne Left Right
BM1 0.1& | 10018 100.00 See pﬁgﬂ
Pipe at right angle|to ¢ Pam sta. 3+00)
TP1 1.24 | 89.70 | 1.72 | 88.46
c31.2
3/‘
0+00 | At riger, +4.2 | 855 0
CL2.3
0+23 | G Dam +40 | 85.7 L
C=2.8
0+486 +43 | 854 1.5
fo}
C=2,
0+75 +4.7 | 85.0 2.0

TP2 | 1.87 | 10110 | pa7 | 89.23

BM1 1.09 | 100.01
13.29 13.28
Correct elev. BM1= 100.00
Diff= 0.01] OK

(210-VI-NEH, Amend. 51, March 2012) D-19
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Sample D-3 Engineering notes for pond dam and spillway—Construction layout survey—Sheet 10 of 14

|
Geo. Smith Pond #3
Const. Layout
Auxiliary Spwy. 4
ES. or Elev. or TTTY
Sta. B.S. H.l. Grade Rod Plglner\wfd Left Right
BM2 1.02 11.02 110.00 Spike in base of lane el
Bottom width =20.0'
de slopes|=2:1
TP1 4,02 |10754 | 750 [103.52
(107.5) c=0.1 |C=D.0 |¢=0.0
; 8.3 8.4 8.4
1+05 |[Starting sta. +8.4 99.1 T 7 0.0
C=4.7! C=3.6.| C=4.3
1+40 +71 | 100.4 2.4 3.5 28
19. @ 18.¢
C=b. =4 & C=b6.1
1+52 +71 [ 100.4 1.6 2.5 2.0
21.0 [i 20.2
2+00 C=4.6 C=3.3 C=4.0
+ +105 | 97.0 59 75 65
19.2 d 18.0
P2 3.92 [100.60 | 10.86 |96.68
C=0.0, C=0.0| |C=041
2456 +7.7 | 92.9 7.7 7.7 7.6
10.0 d 2
P3 11.03 | 111.01 | 0.62 |99.98
BM2 1.03_109.98
19.99 20.01
Corregt elev. BM2= 110.00
Diff= 0.02| OK
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Appendix D Sample Engineering Notes and Part 645
Computations National Engineering Handbook

Sample D-3 Engineering notes for pond dam and spillway—Construction check survey—Sheet 11 of 14
——

Engineering notes for pond dam and
spillway construction check survey

These notes illustrate the standard NRCS scD Blue Mountgin Date 3-21-10
format for a fill that is too high to be checked
from one instrument setup. To expedite the

FieIinﬁceC"E@“’r‘
€

construction, check survey necessary dimen- Name Ge e Smith
sions, stations, and elevations are taken from Tdividua) | Grdup |Unitlof Govt.
the plans and entered in the field notebook (circle one)

for ready reference.

(210-VI-NEH, Amend. 51, March 2012) D-21



Appendix D Sample Engineering Notes and Part 645
Computations National Engineering Handbook

Sample D-3 Engineering notes for pond dam and spillway—Construction check survey—Sheet 12 of 14

|
Geo. Smith Pond #3 ~ J. Doe 1
Const. Check Dam & R. Rowe 3-21-10
ES.or Elev. or Planned
¢ | B | M |GradeRod| PlRtEd | a5 Left (DS Right (US)
Upper portion of dar 1" Steel axle in fance line 200" NIW. of N.W. fd
' Stee 2 i c e 200' . W.
BM1 7.51 107.51 100.00 preel |axle In rence lin D end o am
2+05 +2.5 105.0 24
2+39 +2.0 105.5 22 T2 17 B | B2
2+83 +1.8 105.7 17
(1.7 13 | 14 | 14  11.6)
3+00 +15 106.0 26 | |6 6| |35
11. 113 1 1.4 1.7
5+55 +1.5 106.0 9 0. F '%')
Side shot 101 97.4 est-of Principal Spillay
1.9 2.0 19 2.0 | 10.7
4+00 +2.0 105.5 2 5 7 3
21
4+69 +2.0 105.5
6.3 2.2 21 2.0 5.4
o+27 +2.3 108.2 4 B 6 17
214
5+50 +25 105.0
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Appendix D Sample Engineering Notes and Part 645
Computations National Engineering Handbook

Sample D-3 Engineering notes for pond dam and spillway—Construction check survey—Sheet 13 of 14
——

Geo. Smith Pond #3 7~ J. Doe 2
Const. Check Dam & R. Rowe 3-21-10
F.S.or Ellev. Oa Jﬁ
> B M1 | GradeRod | Planne Left (D5) ¢ Right (US)
Lower partion of dam—downstream
107.51
"1 1.21 97.01 1.71 | 95.80
2.00 10.8 ;
Side shot 12.0 85.0 Downstream invert|of principal S|W.
1I>'r7 s
3+35 48
Lower portion of dam upstream
P2 11.66 [107.59 | 1.0& |95.93
P3 129 | 9710 | 11.78 | 95.81
3+00 3 B :
5.5
%435 {112
(6.6
P4 | 131 |107.31 | 110 |96.00
BM1 729 |100.02
37.10 37.06
Correct ¢lev. BM1:100.00
Diff.e 0.02 | OK

(210-VI-NEH, Amend. 51, March 2012) D-23
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Computations National Engineering Handbook

Sample D-3 Engineering notes for pond dam and spillway—Construction check survey—Sheet 14 of 14
——

Geo. Smith Pond #3 % J. Doe 4
Const. Recheck Spillway & Geo. Smith 3-22-10
ES.or Elev. or
Sta. B.S. H.l. Grade Rod Plglr:sr:fd Left Right
BM2 0.80 |110.80 110.00 Spike in base of lone lelm.
TP1 2.02 | 101.11 1.71 | 99.09
1+80 +2.7 | 96.4 26| | 27 2.6
1 10
2+00 +41 | 97.0 41| | |44 | | 40
10 10
5.5 5 5
2+20 +5.6 | 955 0] 0]

TP2 | 11.80 |[111.80 | 111 [100.00

Construction meets plans and specs
BM2 1,79 | 110.01 D)
14.62 14.61 ol %
ngr./Tech.
-22-10
Corregt elev. TBM2= 110.00
Diff= 0.01| OK
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Computations National Engineering Handbook

Sample D-4 Engineering notes for a diversion—Sheet 1 of 3
—

Engineering notes for a diversion

The format and information illustrated by these
notes are satisfactory for small diversions when
drainage areas are small, topography is reasonably
uniform, elevations with respect to other structures Name
are not important, and where approved design Adividu
tables are available.

Field Office Boohe

o
)

it|of|Govt.

A%
o
=
o
=
c
-

circle one)

Notes similar to the format shown in sample D-8

3 3 Design Sur. // Const.|Layaqut d
should be recorded for the larger diversions where 9n . {-ayqull_
considerable cut and fill are required and where Const.Cheek| w1 other\Const. Rechecgk
vertical control is important. Inddnt. No, 49-006-06 Fibld No.| 7

land

Div. #1

Botto

/.

Watershed Divide
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Appendix D Sample Engineering Notes and

Computations

Part 645
National Engineering Handbook

Sample D-4 Engineering notes for a diversion—Sheet 2 of 3

I
W. A. Jones
Diversion #1 = V. Ray !
Desian & Cons vout S W. A. Jones 2-26-10
ES.or Elev. or 9 v
Sta. B.S. H.l. Grade Rod PlEPeTIEd

D-26
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Sample Engineering Notes and Part 645
National Engineering Handbook

Computations

Sample D-4 Engineering notes for a diversion—Sheet 3 of 3

—
W. A. Jones, Diversion #1 & &Notes V.Ray 1
Const. Check & Recheck S W.A.Jones 2-28-10
ES.or Elev. or
Sta. B.S. H.L Grade Rod | Planned
Elev.
Chan. Ridge
Rod Rod
0+00 5.6 Bottom of vegetated waterway
1+00 6.2 6.4
2+00 7.8 6.0

(210-VI-NEH, Amend. 51, March 2012)
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Sample D-5 Engineering notes for terraces—Sheet 1 of 3
—

Engineering notes for terraces

The layout notes illustrated here are considered
appropriate for parallel terraces with underground
outlet.

Terrace notes should be adequate to portray layout
and checking in sufficient detail to ensure proper
functioning of the terrace.
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Sample D-5 Engineering notes for terraces—Sheet 2 of 3

|
C.M. Tiller
Terraces R F Roe 1
Terrace No. 1 | Design & Const. Layout & | Cant 2-26-10
Sta. BS. m FS.or | Planned
Grade Rod Elev.
Rod | “od | e | cut Fill
0+00 6.0 5.3 0.7
Water | | |Field Slope 4%
1400 6.4 5.7 0.7 btorag e orizont Dpac ng O 1.
ft° Storage Interval 2+50 to &+50
Intake @8+0
2+00 7.0 6.3 0.7
T~
+50 8.3 7.4 0.9 16
3+00 8.9 1.5 38| | SumRod Readings=115
+50 | 9. 1.7 47
4400 | 9.3 93 | 00 | 19 57 | Avg. Rod= 121 g,
+50 | 8.9 9.4 0.5 1.5 45 B
5:00 | 85 |i© 95 | 10 1.1 36 | Try8:9-15274
+60 | 94 |1 96 | 02 2.0 66
6:00 | 92 |§ 97 | 05 | 18 59 | Segmente=222 19
+50 | 7.7 9.8 | 21 0.3 3 ]
A 12
7+00 8.0 9.9 1.9 0.6 3 Avail| Storage=— 9' 4.4
+50 10.0 10.0 0.0 2.6 101 Lk
(2) e
8+00 10.0 7.4 0.0 2.5 116 Required Storage={ 1—5 =315t
+50 7.6 , 6.9 0.0 0.7
9+00 6.3 5.8 0.2 0.5 +7
9+50 6.5 5.6 0.0 0.9 TriallOK
Use Ridge|Rod 7.4

(210-VI-NEH, Amend. 51, March 2012) D-29
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Sample D-5 Engineering notes for terraces—Sheet 3 of 3

——
C. M. Tiller =~ J. Jones 1
Terrace No. 1 Terraces, Const. Check & C. Tiller 12-3-10
FS.or PEllev‘ O(rj
Sta. B.S. H.l. Grade Rod Epercl‘e
Channel Ridge
Rod Rod
[0) 4.7 3.8
1 5.7 4.2
2 6.0 4.7
3 7.4 5.8
4 7.9 5.9 | Low Point-OK
5.5 67 |7 81 5.8 7.5
5 &1 5.8 50 | | 20| |10 0 15 2
6 8.2 5.7
Qutlet-Top 61 Grouhd 8.8
7 &5 5.6 lotal Length Completed 4050Lin. 1t
teep Backslope Seeded 45,600 ft2
8 8.7 5.7 Practice Meets Specifications
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Sample D-6 Engineering notes for grassed waterway—Sheet 1 of 3
——

Engineering notes for grassed waterway

The format and content of this set of notes are
suitable only for simple waterways where verti-
cal controls and slope stakes are not necessary.

For the more complex types of waterways
involving considerable cut and fill and requiring
vertical control and sloped stakes, the general
format illustrated in sample D-8 should be fol-
lowed.
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Sample D-6 Engineering notes for grassed waterway—Sheet 2 of 3

——
A. C. Fuhr
7 J. Rowe 1
Grassed Waterway =~ = A C.Fuhr  2-26-10
Elev-or ¢ Y
—Ste— B5— -+t GradeRod P-k-}ﬂﬁed
Typical lexistjng x1sections
Design Data (All rod readings with hand |level)
Drainage Area 50| 5.3 |55 75 z,ag 5.6 4.9 | 47
Sta. 8+00=20 ac. O | [10] 18 | 16| (18] 20 [35 | B¢
Sta. 13+00=40 ac Stal3s
Runoff This section used in computing
Q=33 ft°/s at Sta. 8+00 cut & fll il upper 800
=5 ft°/s at| Sta. 13400 LI
V=4 ft/s Grade=3.0% 5.6 5.8 5.9 sl 85 6.0 56 _E-Z_‘i
Dimensions 1 & 12 24 _3._ 50
Sta. 0+00 to|86+00
Top Width 220" Depth 13' ta. 1045
Stat] 8+00 tb 13+00 This |section used in computing
TOP width 32.0' Dep’ch 1.3 cut & fill in lower 500’
(Runoff|& dimensions taken from tables) Outside edges of waterway staked
at 100’ intervalg. Increases from
Sta. 13+00 is|intersection of 22' W./to 32'W. between stations
¢ of water way &G main draw. 7+50 &/10+50
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Sample D-6 Engineering notes for grassed waterway—Sheet 3 of 3

|
A. C. Fuhr
7 J. Rowe 2
Veg. Waterway
Cogh st. Check 2 R. Doe 3-5-10
St | 5| —H— | Gradetiod | Plenred
Typical constructed x-sections
Chained Length|(1300' u (hahdi level) ]
Min. Width 52 52 6.0 65 |67 65 52 _%74.9_
Stal 6+00=23" C 6 (12715 |17 120 29| 35 |50
Sta)11+20=32 Sta.[3+00
H H
Area 5.0 B.0 | 5ol 63 |65 6.3 5.8 5.0 48
- I0) 1 18 122 5 | 30 | 3
Av. width upper 800'=24" g Sl u TTYT e
Av. width lower 500'=33'
Sta. 10+50

(800x24")+(500'x33")+35,700 [ft?
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Sample D-7 Engineering notes for small drainage ditch—Sheet 1 of 3
——

Engineering notes for small drainage ditch

These notes are for a small ditch. It was determined o E51£ Hill it 226110
by taking a few random shots that a ditch with bot- L I

tom elevation at outlet end 1 foot above bottom of Field Office Greyhil

the main ditch and having a 0.05 percent bottom Name|John Jones

grade would give the desired drainage. With this Hdividudd| Graup |Unit/of Govt.
information, the planned bottom elevation and grade (Firclg one)
rod at each station were calculated.

Spoil is to be spread uniformly along each side of Deslgn S| ¥ Const|Layqut M
’

ditch during construction. For that reason, reference Conist.|Check | v/ Other

hubs showing cut from top of hub were offset 50 feet, Indent. No138-007+256! | |Field No. 2

so they would not be disturbed during construction.

The topography was reasonably uniform; therefore,
slope stakes were set at 200-foot intervals. Line

stakes were set on the centerline at 100-foot inter- a.npl | DitgH #1] 5
vals. 1‘

=

)

1tch

vel Rd

Gra
ain
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Sample D-7 Engineering notes for small drainage ditch—Sheet 2 of 3

—
J. Jones Ditch #1 7~ T. Edwards 1
Design & Const. Layout & R. Ray 2-26-10
S B.S H.l F.S. or PEIErYngEi mm -
ta. > 1 |GradeRod | Planne Ditch—4:1 5./5.
da L L O
BM1 422 | 4522 41.00 eo*mm near gu:c“u_nd nW. side 16
(794727 (o] I NLE.cormner Tence
Side : L
shot 9.0 36.2 Bottiom|of main ditch.
¢ Right
ubs
C=2.4 C=3.0
0+00 +8.0 | 372 5.6 5.0
0.0 BO.0
Cx2.5 C=3.0
2+00 +7.9 | 373 5.4 4.9
0.0 D,
C=2.9 C=3.2
4+00 +7.8 | 374 4.0 46
0.0 B50.0
6+00 +77 | 375 FCARRE 4_:;:
0.0 D
8+00 C=1.9 C=2.
+7.6 | 37.6 5.7 7
0.0 D,
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Sample D-7 Engineering notes for small drainage ditch—Sheet 3 of 3

|
J. Jones Ditch #1 ® J.Ryals 2
Dr. Ditch #1 Const. Check & J. Jones 3-5-10
FS.or Elev. or
Sta. B.S. H.I. Grade Rod PlEPeT/’.ed Left aigi‘t
See pag
BM1 4.00 | 45.00 41.00
0+00 +7.8 | 372 Jul 7.9 L,
opoll UP I
A ~
b2l (4.7 | 47 53 (7.9 5.4 4.8 4.7 |5.
2+00 +7.7 | 37.3 e || 28 |24 3L 47 _:2,_
4+00 +7.6 | 374 7ne
9444346 N7 47 AL -42 4
6+00 +75 | 375 45| 43 |6 | T12 2 76 | 44| (46
8+00 +74 | 376 76
BM1 4.00 | 41.00 OK
Construction meets plans and specs.
Q' ¥\%DDJS
Eng. Tech.
3-5-10
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Sample D-8 Engineering notes for surface drainage—Sheet 1 of 17
—

Engineering notes for surface drainage (main
ditch) design survey

These notes are for a proposed main ditch involv-
ing enlargement and extension of an existing ditch.
However, the general format is applicable to all open
ditches.

A series of temporary bench marks was set prior to
the design survey.

In the design survey, sufficient cross sections were
taken of the old ditch to determine how much of it
was adequate and the volume of excavation required
to enlarge other parts.

The center of the old ditch was used as centerline for
taking cross sections. This may not be practicable
where there is water in the old ditch. In such cases, it
may be better to establish a baseline along one side of
the ditch and extend the cross sections from it.

The uniformity of the topography made it feasible to
use an interval of 200 feet between profile shots and
an average interval of 400 feet between cross sections.
Each job will have its own conditions for spacing of
profile shots and frequency of cross sections.
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Sample D-8 Engineering notes for surface drainage—Sheet 2 of 17

|
Rabbit Cr. Dr. Assoc. A R.Ryals 1
Main Ditch #1 2 0. Brown
Design Surv. CH.C ith -26-10
FS. or Elev. or

Sta. BS. Hl |GradeRod | Planned Left @ Right

BM1 1.67 | 50.77 49.10 207 naillin 8" pecan tree |blazed A 40' W, &
= v
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Sample D-8 Engineering notes for surface drainage—Sheet 3 of 17
—

Rabbit Cr. Dr. Assoc. 2
Main Ditch #1 Design Surv.
ES.or E||EV. O&
Sta. B.S. H.L. Grade Rod P Elner\]/e Left Qi_,l' t
53.90
TP2 4.61 | 5423 | 4.28 | 49.62
(54.2)
10400 7
11+36 |Outlet end 6'x6'|R.C. box pulvert 10 6 Invert
1+42 ‘J2'4 Road shoulder
11+54 5’1 5 | € Hwy. #26
11+66 9 2(‘ Road shoulder

NS OR ™
=
®
<

11+72 | Upper end culvert
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Sample D-8 Engineering notes for surface drainage—Sheet 4 of 17
——

Rabbit Cr. Dr. Assoc. 3
Main Ditch #1 Design Surv.
ES. or Elev. or
sta. BS. HI. | GradeHod | Planned Left ! Ribht
54.23
TP3 463 | 55.33 | 3.73 | 50.50
18+00 81
50.7 |50!1| 47.5 |50.1 50.6
20+00 46 |52 78 52| 47
10 2
od=SmithProp: 7
22+00 E-W Fence 7\6 Low area
nreta
50.1 50.3 48.0 50.4 51.2 50.7
24+00 B2 50 715 49 A1 46V
20 | 9 10 17| | 365
TP4 3.97 | b5.36 | 3.94 | 51.39
(55.4)
26+00 435i5
B51.4 507/ 48.5 50.6 51.5
28+00 4.0 14769 4839
14 ) 5 13
48.7
30+00 a7
514 51.8|48.8 | 511 | 51.7
32+00 4 44 616 4.3 3.7
14 8 10 16
TP5 342 | 56.05| 273 | 52.63
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——
Rabbit Cr. Dr. Assoc. 4
Main Ditch #1 Design Surv.
FS.or PEIIev‘ Oa
Sta. B.S. H.l. Grade Rod E{;r:f Left C ﬂght
56.05 o5
34+00 (56.0) AP
36+00 5? 5:].6 AI-EéS 51; 5‘52.{9
13 |18/ | T[] 10] 18
36+72 Ditch curves left
37+40 Smith-Wiley E+W. Boundary fence
BM2 299 |5561| 3.43 | 52.62 20%nail in $.side carner past in SIW
23.51 19.99 correrD.D-Wiley tract EL 82.60
19.99
3.52 | Correctlelev. BM2=52.60
Diff. in elev. BMI & BM2=3)50 OK
386+00
40+00 195
52.1561/7 49.5 51,2 51.9
TPG 562 |57.24| 3.99 | 51.62 38139 B h—4-413F—
14 | |7 7 13

(210-VI-NEH, Amend. 51, March 2012) D-41



Appendix D Sample Engineering Notes and Part 645
Computations National Engineering Handbook

Sample D-8 Engineering notes for surface drainage—Sheet 6 of 17

—
Rabbit Cr. Dr. Assoc. 5
Main Ditch #1 Design Surv.
ES.or Elev. or
Sta. B.S. H.l. Grade Rod Plg{ér:/?d Left R%h‘b
57.24 5119 51.9 51
40+25 | End old ditch 53 | 51.9 91_5_ 513 _5%4_
B5L7 71617
42+00 5.5 b5 | 5.5
14... 1‘..
B112] bl
44+00 area in field — 6.0 |54
275
46+00 52.1 B2.1 52.2
5.1 1511501
15 15
48+00 52.1
51
TP7 446 | 5728 | 4.42 | 52.62
(57.3)
52 52.5 524
50+00 47| 48 | 49
192 12
52+00 52.6
4.7
52,9 52.8 |52.9
54+OO 1:1__ 415 :}_'L
15 15
56+00 53.0
43
™e 326 | 5722 | 3.32 | 53.96
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—
Rabbit Cr. Dr. Assoc. 6
Main Ditch #1 Design Surv.
ES.or Elev. or
Sta. B.S. H.l. Grade Rod Plglr;rcfd Left Rig?t
57.22
5312 3.2 [53l1
586+00 40| 40 | 4,
15 15
53.3
60+00 219
61+77 ‘ézc End of proposed ditch
BM3 419 | 53.03
39.64 35.91
35.91 20 hail in 12! pecan tree/50! W. Sta. 61477
3.93

Correct elev. BM3=53,00
Diff. in elev. BM{l & BM3x3.90

A

lowable error=0.1\[M_
=012

=01
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Engineering notes for surface drainage (main
ditch) construction layout

To expedite the construction layout survey, the
planned elevation of the ditch bottom at each station
was determined from the plans and entered on a sheet
of paper so it could be referred to conveniently. This
made it possible to calculate and record the grade rods
rapidly after each instrument setup.

To save space, the layout notes have been recorded at
200-foot horizontal intervals. However, in actual prac-
tice, the slope stakes would be set at not more than
100-foot intervals.
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—
Rabbit Cr. Dr, Assoc. ® R.Ryals 1
Main Ditch #1 2 0. Brown
Const. Layout Ch. C. Smith 3-5-74
Sta BS Hl Fs.or | .o
. -. A Grade Rod Elev. ttom width ' 5,5, 2
Left ¢ ight
BMI | 453 | 53.63 49.10 20 nailin 8" vetan tre
W.|& 75'N. 5ta. 0+00 Ma?f?itch #1
TP1 5.00 | 54.864 | 3.79 | 49.84
(54.8)
Old ditcH adequate Sta. 000 to 9+00 C=51 C=0 | C=5.0
5.7 0.9 5.8
9+00 +10.8 | 44.0 %0 0.0 12.0
C=4. 0=0.6 =4.8
10+00 +10.7 441 5.8 10. 5.9
1. a.0 1.6
C=5.2| C=2.3 | C=5.7
12+00 +10.5 44.3 5.3 58 .2 EEi.:Z
12. a.0 12.6
=4 =3.2 =5.0
14+00 +10.3 44.5 2 E;.é; 2 ?5‘ 2 5 .§5
11.6 a.0 12.0
C=45| C=3.4 | C=4.6
16+00 +10.0 | 44.6 5.5 .G !:7.4’
1. a. 1.
TP2 3.64 | 55.02 | 3.66 | 51.1&
(55.0)
=0.0 =4.2 C=0.2
18+00 +10.0 | 45.0 5.0 7.8 4.8
12.0 a.0 12.4
C=5.31 C=2.3 C=51
20+00 +9.8 45.2 4.5 1.5 4.7
12.6 a.o 12.2
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——
Rabbit Cr. Dr. Assoc. 2
Main Ditch #1
Const. Layout
ES.or Elev. or
Sta. B.S. H.l. Grade Rod P|Erer\1/(.3d Left Right
55.02 C=5.01 C=2.2 = C=51
22+00 +9.5 45.5 4.5 7.2 4.4
12.0 0|0 12.2
24+00 +9.2 | 458 T | 18D [ Th
10.& 0|0 2.0
TP3 457 | 5547 | 412 | 50.90
(55.5)
C=5.1 |C=2[3| |C=4\5
26+00 +9.5 46.0 4.4 712 4.
12.2 o) 11.6
C=5.0 |C=2]2| | C=5.1
286+00 +9.2 46.5 4.2 7.0 4.1
12.C o) 2.2
C=4.6 | C=21 | C=4.8
30+00 +8.9 46.6 4.3 6.8 4.1
1.2 [ 1.6
32+00 +8.6 | 46.9 C= jj /=é% ¢ =2 g
0.8 o) 11.2
TP4 6.35 | 566.42 | 543 | 50.04
(56.4)
C=4.2 [C=2.0 =40
34+00 +9.2 47.2 5.0 7|2 (5]
0.4 0|0 10.0
T T C=44TC19 TC=42 | [ [ 1]
36+00 +9.0 474 4 71 4.8
10.6 | | OO 10.4
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|
Rabbit Cr. Dr. Assoc. 3
Main Ditch
= Const. Layout
ev. or
Sta. BS. HL | ghse®og Planned Left Rut
56.42
BM2 3.84 | 52.5&
24.32
zh.o2 20.84
3.4

— Correct elev. BM2=52/60
Diff.|in elev. BM1 & BMR2=3.50 [Check OK

4.4 . .
38400 +87 | 477 2l T
C=3.8 C=115 C=3
40+00 +8.4 | 48.0 4.8 6.9 4.9
92 © =

TP5 519 [56.50 | 5.1 51.31

C43.8 [G=Bl9 | =38
40+30 |old ditch +85 48.0 7 "6 7
ends ' 9.6 00 | 9.6
C=3.4 (=34 (=36

42+00 +8.2 | 48.3 2 . 2
88| 00 | 192
C23.3 |(=3[3 | C=3.3
44400 +8.0 | 485 cAhmAE 2
86 000 @ BE
46400 +7.7 | 48.8 avethn--lhary
88| 00 @ Be
48+00 +7.4 491 £=23.0 C=§1-‘OL ,:lz‘-g
80 |00 | 778
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|
Rabbit Cr. Dr. Assoc. 4
Main Ditch #1
= Const. Layout
ev. or
Sta. B.S. H.I. Grggé(??rod Plzgperz;.ed Left 3 RM‘I:
56.50
TPG 5.03 | 57.32 4.21 52.29
(567.3)
C=31_IC=5 C=B1
50+00 +7.9 | 494 48 |48 |48
L U 4
C=2.9 | 0= C=2
52+00 +7.6 49.7 4.7 45 4.7
4 7-0
C=2.8 (0=2,8 | C=2.7
54+00 +7.3 50.0 4.5 4[5 4.6
==
2.7 | 0= c=2
56+00 +7.0 50.3 4.3 4|2 4.2
7 7.6
TP7 5.0& | 57.30 5.10 52.22
old ditck
ends Cx2.7 | €=27 | C=2.7
58+00 +6.8 50.5 - 1 :
7.4 0lo 7.4
- T (=
60+00 +65 | 50.8 braa | G2ie | 6220
6.8 00 7.2
61+82 +63 | 510 F144 1426 | $122
7.2 Olo 7.0
BM3 433 | 52.97
39.62 35.75
35.75
3.87
46017[8&1: elev. BM3=53[00
Diff|in elev. BM1 & BM3=3.90 | Check OK
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Engineering notes for surface drainage (main
ditch) construction check

The following check notes are for a ditch that was
uniform in appearance. A small trickle of water along
the ditch bottom indicated uniform grade except at
one or two points. These facts were taken into consid-
eration in deciding how intensively the work should be
checked.

Design data from the plan such as bottom width, side
slopes, and the planned bottom elevation at each
station were listed on a sheet of paper so it would be
convenient for reference. This was done before start-
ing the survey.
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Rabbit Cr. Dr, Assoc.
Main Ditch #1 ~ J.Ryals 7
5 Const. Check ~ & J. Jones 3-5-10
Sta. BS. YR P p|§r‘1;hvgg Dr.|Ditch #1] Const. Check
Left ¢ Right
BM1 3.60 | 52.90 49.10 207 ndillin 8" pecan tree |blaze N
40\ W.|& 75" N. 5ta. 0+00
Ll 4.85 | 64.72 3.01 | 49.89 Design: 4! BW, 2:1 |55, 10] Berm
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I

Rabbit Cr. Dr. Assoc. 2
Main Ditch #1

G Const. Check

Sta. BS. HL | oihse®og Plgeﬁhg& Lefit (0 Right
ev.
55.69 T Permi
. 8.5 , 42 43 87| 86 86 46
34+00 (55.7) | + 47.2 55 1 5 5 :

BM2 412 | 56.73 | 3.08 | 52.61 OK
Correct} elev. BM2=52.60

(56.7)
40+00 +8.7 | 48.0 - ng —é—i e 8.7 2L
42+00 +8.4 | 483 84
TP7 432 |58.04| 301 | 53.72

(58.0) High ?

Rework|ditch
A a o1 A =

44+00 +95 | 485 7% (18| 17 gofaroa
46+00 +9.2 | 46.6 k= 1e)
P8 | 4.02 |58.95| 311 |54.93

(58.9)
52+00 +92 | 497 60 63 91 91 90 ez
54+00 +8.9 | 50.0 9.0
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Rabbit Cr. Dr. Assoc. 3
Main Ditch
Const. Check
rs.or | Hlevor
Sta. BS. H1 | GradeRod | Planne
58.95 Left ¢ Right
PO 414 | 60.01| 3.08 | 55.87
- Berm|
¢ N
584+00 50.5 ‘65| 6.7"19.6| 95 95 6.7
* : 9 8 2 | 2 B
+9.5
60+00 50.8 9.3
+9.2
61+82 51.0 8.9
+9.0
BM3 53.04
42.27
38.33 6.97
3.94

Correct elev. BM3=5%.00
Diff-in-elev. BM1 & BM3=3.90

Chegk OK

D-52 (210-VI-NEH, Amend. 51, March 2012)



Appendix D Sample Engineering Notes and Part 645
Computations National Engineering Handbook

Sample D-8 Engineering notes for surface drainage—Sheet 17 of 17
——

Rabbit Cr. Dr. Assoc. ® J.Ryals 4
Main Ditch #1 & 0. Brown
Const. Check Ch. R. Jones 5-2-10
F.S.or Elev. or
Sta. B.S. H.l. Grade Rod Plzelr:arsled
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|
Engineering notes for subsurface drain (main
line) construction layout and construction
check sco We slt 54&1 t LLI e Date 2-26r10
These notes illustrate the general format for subsur- Field Office Murray
face drains. The design was prepared from a survey Name East, Riverton| Dr) Dist.
and soils investigations made during development of Individual | Grdup Uit ofl GovE)
an overall plan for the district. (fircla one)
[~ c
The construction check notes illustrate a simple Jab) Qubsurface Dr. #6 »
method of checking from the reference hubs. It is Deslgn Sur, 5 ConstLayqut ]
simpler and faster than carrying elevations from bench conist.|Chetk | v Other
marks, and it is satisfactory for most jobs if reference Inddnt. No lut2-13 Fibld No.
hubs are offset a safe distance where they will not be bbb FABM 7'4 53 4
disturbed during construction. In using this method, Rivertion Rd. e
the person who is to do the checking must be given
the following information: A \ | | _
I lelel el :
1. Planned cut from top of reference hub to bottom %\o k;\ g 8
of trench at each station. & & i & | $
Sy L . Mai 2
2. Outside diameter of each size pipe used in the el moml y S
line. R
S / < § )
g 5 I o S
85 S I 2
v
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Rabbit Cr. Dr. Assoc. X T. Scope 1
Main Drain #6 & . Rod
2 Const. Check Ch. H. Roy 2-26-10
Sta BS Hl Fs.or | 5ol | fobs Bte
. -2 B Grade Rod Elev. Left G
Left ¢ Right,
BM 6.43 | 62.60 4356.17 U.5.G.5! BM #453 S.E.|Conner Sec. 6
TP1 3.32 | 58.81 71 55.49
(58.8)
0+00 @ Jordan River 121,.25 T
0+10 +10.8 | 46.0
Cc-6.7 egin 107 C Cl 85 rive piling at 0+12
0+20 +10.8 | 48.0 | 41 45
C-6.6 egin 10" conc. file (=bq4
1+00 +10.7 | 484 4.0 45
C-7.1 CZ cf
2+00 +10.6 | 486.2 3.5 R.O.W./fence
D 5.5 [elev.
254 G Redwood Rd o
C-7.4 ¢=p.
3+04 +105 | 48.3 3.1 T
C-7.2 (Z=6;7
=
4+00 +10.4 | 464 3.2 T
Note: |Cut to be mesured from top of reference hubs.
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E. Riverton Dr. Dist. 2
Main Drain #1
Elev. or Reference Const. Layout
Sta. BS. HL | arseoq Plamned | Hubs 5 Left ¢ Right
C=7.4 C=6.3
toltol
5+00 58.81 | +10.3 | 48.50 2.9
(58.8) C=7.3 C=39A.8
6+00 +10.2 | 48.60 2.9
=73 |End 10" main Rl ser Marhole 51,7400
7+00 +10.1 | 48.70 2.8 to Sta. 7+03|Junctior
c=7.0 C=p5laterals A&
B Begin &' main 33
7+03 +9.86 | 49.0 2.8 AL
Cc=7.0 5 2"’
8+00 +9.7 49.1 2.7
TP2 319 | 69.70 | 230 | 56.51
C=6.9 C=64
9+00 104 | 493 | 35 40
C=6.8 C 5"9
10+00 10.3 49.4 3.5
C=6.6 C=6.4| 36" Dia. M.H. Junction
3|8 C
11+02 +10.2 | 495 3.6 lat. C & D
TP3 412 | 60.04 378 | 55.92
(60.0) *
BM 385 4356.19 U.5.G.S. BM #453 Correct elev. 4356.17
17.06 OK 17.04
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|
E. Riverton Dr. Dist.  J. Brown 3
Main Drain #6 & R. Rush 3-12-10
5o Elev.or | Planned cut
Sta. B.S. H.l. Grade Rod | Planned ffrom Ref. Hub Tile Rod Readin
Elev. to bottom .
On Ref. to bottom of trench 0D Ta P of Tile
Hub of trench
0+20 4.7 1.4 6.7 1.0 104
3+04 4.6 12.0 7.4 1.0 10
7+00 4.9 12.2 7.3 1.0 12
7+03 4.9 11.9 7.0 0.8 111
9+00 4.8 1.7 6.9 0.8 110 with[in 0.1t
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Engineering notes for bench level survey

These notes illustrate the general format for setting
bench marks as vertical control points for subsequent
surveys and construction work.

It will be noted that turning points have been num-
bered in these sample notes. This practice is optional.
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Sabine Dr. Group X S.Jones 1
Bench Levels & R. Brown 2-26-10
Sta. B.S. H.I. Fomr m Hot ahd Clear
—Hew
BM | 6.82 | 151.44 144.62 E. N.W.|Corn

w.c
w
S
[O)]
(v

M #62-Conc. Mon)10'/S. & 15'
N

(210-VI-NEH, Amend. 51, March 2012) D-59



Appendix D Sample Engineering Notes and Part 645
Computations National Engineering Handbook

Sample D-10  Engineering notes for bench level survey—Sheet 3 of 5
——

Sabine Dr. Group 2
Bench Levels
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Sabine Dr. Group 3
Bench Levels
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Sabine Dr. Group 4
Bench Levels

Elev.e+
Sta. BS. HI  |emaog| P

143.26
P27 454 |144.01 | 3.89 | 13947

P28 4.64 |144.867 | 3.78 |140.23

TP29 451 |145.63 | 3.75 | 14112

TP30 444 (14654 | 353 | 14210

TP31 440 |147.66 | 3.28 |143.26

BMG62 3.09 |144.57
iBS | 171.75 | iFs | 171.80
171.860 Cor"e[.s;;v1 el6e\£ 144.62
-p00.05 Diff. ; -0.05 | OK Total circuit distance as sgaled from

aerial photo=411 miles

Allowaple error = [ 1\/M
=| Nan

=| .203
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Engineering notes for route survey

These notes illustrate the format of a location or route
survey by deflection angles.

The columns Deflection Angle and Double Deflection
Angle are for the recording of observed values. One-
half of the Double Deflection Angle is recorded in the
column headed Calculated Deflection Angle.

It will be noted that curves were calculated and staked
as the survey progressed. This requires experienced
personnel, but if it is not done, it is necessary to re-
station the line after the curves are staked.
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.|
Martin Dr. Dist. x A. A. Jones 1
Main Ditch & H. Ch. B Brown
Route Survey R.Ch.S. Ball  2-26-10
Sta BS Hl FS.or | flev.or
. - ES Grade Rod Elev.
oere | B | Gk« b, | e
6+00 N13°03'E Lingosprake
5+35.5 |11°37.5' FT. 5+35 PT | 4
5+00 951" FO.C.
4+50 7°21 PO.C. Curve Data
. Line SE (Pl-4+21)
4+47 1/4 5ec. & >A1000"
6 . - - 4421 P y D=10700' R
4521 |23°14'R 46°30'R R3°15'R PL. Y =23°15'
[=118.02
451" R=573.65
4400 PO.C. / L=232.50
3+50 | 2721 PO.C. /
5903 PC. 5+03 PC d
Cultivated
2+00 Fence T X =
Pasture
1+00 Fence Xy =
N10°12'W 79°48'
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.|
Martin Dr. Dist. 2
Main Ditch
Route Survey
Sta BS Hl FS.or | flev.or
. -2 Es Grade Rod Elov.
Dbl Cal. Ma.
Def< | pef < Def < : Point
e e Bearing | ine
Stake
Continue Syrvey to End
14+51 Pipeline BN ]
N13°03E LM
O
PO.T.
14.02 & 14+02
R.OW.
1+48 Fence S.H. 20 L]
Edge Conc.
11+08 Slab S.H. 20 |
St. Hyy. 20 17
Edge Conc. Y-
10+88 Slab 5.H. 20
R.O.W.
10+48 Fence S.H. 20
9+00 Gne
Stake 0+45
8+00 Line
Stake
7+00 Line
Stake
N13°03E
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Engineering notes for closed traverse

These notes illustrate the format for a closed traverse
by the deflection angle method. The traverse is to
serve as horizontal control for a topographic survey of
a reservoir site.

Transit station elevations will be established by a
bench level survey from a permanent bench mark.
Locations and elevations of pertinent topographic fea-
tures will then be obtained with the transit by means
of horizontal and vertical angles and stadia or chained
distances.

See sample D-13 for a method of obtaining all needed
information during one operation.

D-66 (210-VI-NEH, Amend. 51, March 2012)



Appendix D Sample Engineering Notes and Part 645
Computations National Engineering Handbook

Sample D-12  Engineering notes for closed traverse—Sheet 2 of 3

.|
. w J. Doe 1
Blue River Watershed H. Ch. B. Rule
Topog. Control R.Ch. A . Smith2-26-10
Sta BS H.I FS.or | flev.or
. s ol Grade Rod Elev. Clear-Cool
Dbl Cal. Hor. Mag.
Def< | Dot < | DBof < | Diot B
See title page for location of Sta. A

A \

586.08| South & \

o 1 o 1 o 1 S\

B 28°02'L|56°06'L|28°03'L an° 3'M_:=1”7‘#C— E

259.65'| 528°03'E AL
C 119°02'L 238°04'L/119°02'L | _ 80° 25 2 %

711.78' | N32°5'E | ’)q + )
D BGB°A1L |137°24'L|68°42'L N N2 W

336.15'| N35°47'W g ¢
E 63°51'L |127°40'L|63°50'L ) L)

316.75' | 580°23'W S
A 8072416046 80°23'L S 0

South ‘\\'

B B
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Blue River Watershed 2
Topog. Control
s Hl S A '
Sta. B.S. iR Grade Rod anne
Z 2N
Check for angular error £70.21 87015 508.869 ns a5
EAB=99°37'
ABC=151°57" £ int)angles=n-2(180°
BCD=60°58" =h-2(180° L
CDE=11"18' = 3(180) T
DEAS116°10' =| 540° S| v

£ =537°180|=540° OK

E Traverse perimeter | | | 2,212.41
Check for horizontal clgsure. v Error of closure 0.072
Latitude and departures - | 30728
Course | A-B B-C c-D D-E E-A
Bearing | South [528°03'E|N32°55'E|N35°47'W| S80°23'W
Lat. |588.08'|229.152 | 597510 | 272.695| 52196 Mepsy
Cosine 56254 | 83946 | 81123 16706
Dist. [588.08'| 269.65' | 71.78' | 336.15' | 316.75'
Sine 47024 | 54342 | 58472 | 98595 Che
Dep. 0.0 122.096 [ 386.795| 196.554 | 312.300 on

Qoo
Q=
o
s
-
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Sample D-13  Engineering notes for topographic survey with transit—Sheet 1 of 2

Engineering notes for topographic survey with
transit

These notes illustrate a method of running a closed
traverse and obtaining topographic information in one
operation. The traverse can be checked for closure as
shown in sample D-12.

Direct leveling was done wherever possible. Vertical
angles were used only where the observed point was
above the instrument, too far below it, or where the
line of sight, with vertical arm at zero, was obscured
by brush.

(210-VI-NEH, Amend. 51, March 2012)
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Sample D-13  Engineering notes for topographic survey with transit—Sheet 2 of 2

—
Vertical p: f : K J.Gunn 1
Horizontal,_Analel  “Eevetis " fohn Davie Z T. Smith 2-26-10
Azimuth | Distance | "2 2| LEtevor f
Sta. | =BT | M| Gadefrod| Egpred | Elevation Azimu I'Lc,F om MJA&% North
7~ at A; Elev. of A=101.6F.S.; H.l.£106.4
BM1 |301°00| 281 0 64| -1.6 | 100.00 Top of|painted bolt|head|S.E. ¢rn. bridge elev. assumed

32330| 388 | ZH04 -56 | 960
26945| 307 | C66| -48 | 968
26950| 453 ['%64a| -13 | 903

240°00| 386 | ©65| -47 | 969
22340| 752 | P09 -61 | 955

T D=

~ at B; Elev. off B=95.5|F.5.; H.[.99.9
+0°28

A | az40 | 752 64 | +61 | 1016

5 2450 | 83" |*%0.| 104 | 851 Bottom of streambed
6 |16r10 | 445 |35, | 140 | 995 Top of streambank

7 |2750| 290 | ©%%, | +44 | 999

c |33315| 722 |°%%% | +109 | 1064

= at (; Elev. off C=106.4 F.5.; H.L=110.9
B | 15315 | 72 %5 | 109 | 955
& | 9225 | 2282 |*%9% | 190 | 874
9 4540 | 190 |2%45 | -74 | 990
10 | 2220 | 157 |?%4; | -75 | 98.9

A |oc4e | 850 | %65 | -48 | 1016
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Sample D-14  Plane surface design—Sheet 1 of 3
——

Plane Surface Design

Table 1
Sheet 1 of 2
Title= Ralph Krey, Garden City, Kansas
Title= Field No. 2, NE 40 acres in SE 16-21-32
*BM=_50.0 *Description Steel stake at sta N 14
BS= 5.3 *
*Hi=_ 55.3 *
GRID= 100 x 100
A|lB|C|D|E|F|G|HI|I |J|K|L|M]|N

X+(A1) |5.6|3.7(29|27|2.6|3.2(4.2(/49|5.0|4.9|45(3.9|3.2|1.6

X+(A,2) |55 [4.113.3/2.7]|3.0[4.0|4.7|/54|5.5|5.5|/5.2|5.0(4.6|3.9

X+(A3) |65 |3.9|3.4|3.0]3.8(5.0|5.7|6.1|6.3|6.9/5.5(5.4|4.9]| 4.1
X+(A4) |5.3 |3.6|3.1|3.4|4.6|5.7|6.4|6.3|65|6.2|5.4|5.7|5.2| 4.1
X+(AB) |54 |3.7|3.1|3.7|5.2|6.3|6.9|71]|71|6.2|5.4|5.3|5.0|3.3
X+(A.6) [5.0|3.6|3.4|41|5.8|6.9|7.7|7.8|75|6.6|5.4|5.2|4.0|1.0
X+(A7) |51 |3.9|3.9|43|6.1|74|8.8/91|81|7.0|5.3|41|24|0.3
X+(A8) [6.8 (43| 4.1|4.6|5.9|7.4|9.1(9.3|9.2|7.4|5.3|35|15|0.3
X+(A9) |61 |4.4|4.3|45|5.7|7.0|8.6|86.6|9.0|8.3|6.3|41|15|05
X+(A10) 5.8 |4.6|4.3|4.9|5.3|6.6|7.88.6|9.3|8.7|7.3|4.8|35|2.4
X+(A11) |5.3 |4.3|4.0|4.8|5.1|5.9| 71|7.9|8.9|8.8|75|5.9|4.4| 3.1
X+(A12) |47 |4.0|3.8|4.7|5.2|5.8|6.3|7.8|8.4|85|7.7|65|5.1|3.8
X+(A13) 4.0 |3.6|3.4|4.6|5.2|5.7|6.3|71|7.9|7.9|75|6.95.4|4.5

X+(A14) 133 31| 3.1|2.8|6.2|5.6|/6.0|65|7.7|6.0(7.86|71|5.9| 5.1
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Sample D-14

Plane surface design—Sheet 2 of 3

Special Design Instructions

Location Map
abc —>
=

<—— -

Scale 4”= 1 mile
Legal Description NW % of NE %
District Agreement No.

Design Survey 2]

Sec. 1& T 21 R _32
GPCP No.

Construction Check [

Date &-30-10 John W. Branden, Civil Eng. Tech.

Technician and Title

The symbol * is a note to the computer for blank space or for information not used by the computer.
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Sample D-14  Plane surface design—Sheet 3 of 3
——

Plane Surface Design
Table 2

*
Design Requirements

Title Ralph Krey, Run No. 1

Sheet 2 of 2

*

Hundredth=1
Origin=_Upper Left

C/F Ratio= 1.50

Slope (X)=_-0.1, -0.1

Slope (Y)= +0.1, +0.7 * Slope to South

Bench = (A1) (N,1) (N,14) (A,14)

Borrow =_h.a.

Waste=__ Nh.a.
Maxelev( , )=_Hh.a.
Minelev( , )=_h.a.
Go, Detail

Title Ralph Krey, Run No. 2

Slope (X)=_+0.1, -0.1

Slope (Y)= +0.1, +0.7 * Slope to North

Bench (A1) (N,1) (N,14) (A,14)

Go, Detail
Title Ralph Krey, Run No. 2

Slope (X)=_+0.1, -0.1

Slope (Y)= +0.1, +0.7 * Slope to West

Bench (A1) (N,1) (N,14) (A,14)

Go, Detail

*

Title

Slope (X)=

Slope (Y)=

Go, Detail
End Job

*

Cross out all fringe points in data grid after entering in fringe areas.

Cross out all computer command lines not used.

(210-VI-NEH, Amend. 51, March 2012)




Appendix D
Computations

Sample Engineering Notes and

Part 645
National Engineering Handbook

Standards for project and larger group jobs
Standard staking and notekeeping procedures are
shown for representative type structures and por-
tions of structures. Every situation is not covered.

The samples show format and procedure in sufficient
detail for the field engineer or survey party chief to
apply them to the particular job. Construction staking
must be consistent with contract provisions, and some
of the samples may represent portions that are the
responsibility of the contractor.

Unless otherwise specified, basic staking for embank-
ments and excavations includes centerline, slope (toe
of slope or edge of cut), and offset reference stakes
with hubs at each station and more frequently on
curves along the axis of the embankment or excava-
tion. Stakes at significant breaks in topography or
changes in section of the planned work are also in-
cluded. Basic staking for structures includes alignment
and grade along the principal axis and may include
offset stakes for linear structures, such as a principal
spillway through a dam.

Computations are closely related to notekeeping.
These samples can be used to compute quantities di-
rectly from the field notes. Placing the cut or fill above
the distance from centerline or reference point facili-
tates direct computations. A sample plotted dam cross
section and computation are shown.

Samples D-15 through D-18 show components of a
typical floodwater retarding structure. These exhibits
are referred to in the presentation of the sample field
notes for layout and also for calculations. Although
these figures and the field notes presented are for an
earth dam, the content, procedures, and completeness
of notekeeping are directly applicable to other major
construction work.

Elevations for earthwork are usually computed to the
nearest one-tenth (0.1) foot. Where grades or control
elevations are not shown on the drawings, sufficient
information for rough grading may be established by
scaled measurements taken from the drawings.

A standard practice is to set grades for the various
elements of structures to the nearest hundredth (0.01)
of a foot.

All construction stakes should be set and marked to
show finish elevation. Additional information may

be added to stakes and notes for subgrades or other
specific construction datums as needed.

Engineering notes—Construction stakeout
Sample D-24 illustrates a format for stakeout notes
for dams or other embankments. The elevations and
structure dimensions illustrated are from plan data in
samples D-15 through D-18 and field notebook sample
D-20.

The example shows the original cross section and
embankment staking. The foundation was stripped and
a second cross section was taken concurrently with
setting the cutoff trench cut stakes. This is an optional
procedure and, in some cases, one cross section will be
sufficient. The (T) denotes the edge (toe) of fill or cut.

Sample D-24 illustrates a format that may be used

for recording the layout notes for the construction of
principal spillways for flood control dams and can also
be readily adapted for use in laying out other types of
closed conduits or culverts.

Sample D-25 illustrates a format that may be used for
recording notes for the cross sections and the layout
of the auxiliary spillway or other earthwork. The work
may consist of excavation or sections that combine
excavation and embankment.

The layout, including curve data, and the elevations
for this example were taken from sample D-22. Simple
curves are frequently required in the layout of embank-
ments, excavations, or elements of structures. Sample
D-35 shows how a correction for curvature is made
for an excavation between two asymmetrical sections
located in the curve of an auxiliary spillway.

Stationing for the project should be continued along
the centerline of the curve at the time of stakeout, and
these stations should be used as control points for
cross sections and the staking of the structure limits.
Transverse measurements are made normal to the
tangent to the curve at the point under consideration.
This measurement line parallels an imaginary line that
passes through the centerline station and the refer-
ence or radius point for the curve.

Plotting and considerations

Sample D-26 shows the plotted cross section of dam
centerline station 15+10. Fill height and distance from
the centerline are the parameters used for plotting.
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Calculations should normally be made directly from
field notes. It may be necessary in cases of complex
geometry to plot cross sections to visualize the ele-
ment. However, copying numbers and plotting cross
sections should be kept to the minimum. They may be
used were appropriate. Sample D-27 shows a con-
venient way of tabulating field notes for calculations
where it is not convenient to compute directly from
the field notebook.

Setting and marking stakes

Sample D-28 shows an example for staking embank-
ments. This is the same cross section as recorded on
sample D-23 shows an example for staking an open
channel spillway. This is the same cross section as
recorded for auxiliary spillway station 9+12 on sample
D-25. The berm was added to the sketch to show the
procedure (not in notes.) Stake location and markings
must convey the necessary information. The examples
show proven methods but may be varied to accom-
plish this objective.

Sample D-30 shows stake marking for various pur-
poses applicable to construction. Samples D-31, D-32,
and D-33 show methods of staking various other
structures.

Engineering notes—checking completed work
Sample D-34 shows an example of recording a check
of completed construction and, although an embank-
ment is shown, the principles are applicable for all
construction work.

Some technicians develop a checkout schedule simi-
lar to the stakeout schedule based on constructed fill
height to the dam centerline. Use of such schedules
may be appropriate for large complex dams. The notes
shown, along with good visual judgment, should be
sufficient for the ordinary dam. A plot of the planned
embankment section overlain with the constructed
cross section can also be made to visually compare the
two.
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Topographic map of dam site and spillway area

Sample D-15
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Sample Engineering Notes and

Computations

Profile along centerline of dam

Appendix D
Sample D-16
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Profile along centerline of principal spillway

Sample D-18
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Sample D-19  BM level circuit—Sheet 1 of 2

T~ @ McVicker

BM Level Circuit & Beason 7-1-10
Elev. or
Sta. BS. HL | ghaa® g Planned
BM&1-1 | 175 |1267.26 1265.11 Top of|2"|rebar get in concrete @ Sta. 10+00

Q0
Ayl
<

| of dam|guarde Wisteel post

TP 0.22 1255.33| 12,15 |1255.11

TP 115 [12.43.70| 12,78 |1242.55

TP 9.17 [1240.51| 12.36 [1231.34 Top of south|steel handle on well cap

TP .61 [1250.75| 1.37 [1239.14

TP 12.60 [1262.29| 0.66 |1250.09

TP 851 [1296.54| 1.66 |1261.03

BM&1-6 | 1.29 [1269.09| 1.74 |1267.860 Top

TP 0.35 |1257.34| 12,10 |1256.99

TP 1.54 12.46.88 12.00 |1245.34

TP 9.77 |1247.73| 8.92 |1237.96 Top of|steel post

iid 1.11__11258.26| 0.58 |1247.15
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Sample D-19  BM level circuit—Sheet 2 of 2

|
BM Level Circuit 7-1-10
F.S.or Elev. or
Sta. B.S. H.I. Grade Rod Plg&r:/?d
12586.26
BM81-2 | 10.14 |1266.77) 163 |1256.63 Top gate pos nst from north|end of dam
BM81-1 125 |126652 0%
e
checkeds A A
7-24-10

Note} If thelerror exceeds 0.0l but is within
allowgble error|for the grecision pf the

survey, the elevations should beadjusted.
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Sample D-20 Embankment stakeout schedule—Sheet 1 of 2

——
EMBANKMENT
Stakeout Schedule
Sta. B85 A md PEllaeth(e)Ei Settlement L
Elev. Constructed Constructed
BERM Elev. Core|Trench|Eley.
Elev. PBettlement Cgl':';t'
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Sample D-20 Embankment stakeout schedule—Sheet 2 of 2

——
EMBANKMENT
Stakeout Schedule
_ES—er Elev. or
Sta. —&5T . |Gradefod | Planned | Settlement Constructed Constructed
BERM Elev. Core Trench Elev.
Elev. PBettlemen Cgl'g:b'
16+00 | 12441 0.2 1244.3 | 1252.8 0.5 12563.3 1233.5
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Sample D-21  Principle spillway stakeout schedule
——
PRINCIPLE SPILLWAY LT. RT.
Stakeout Schedule Dist. Incl. 50 Dist. Incl. 50
ES.or Elev. or
Sta. B.S. Rl |GradeRod | Planned Slope 131 Slope 1:1
Trench Pipe Invert Grades Backfill Grades
Bottom
4450 1237.0
4+56 1231.0 (Bakfill) 1232.72 Riser Base
4+64 1230.2 1232.72 1232.97 Inlet
4+86 1229.2 1231.78 1232.0
5+00 Dam |¢/Sta. 14465@90
5+06 1228.5 230.9 123115
5+26 1227.8 2B30.05 1230.30
5+46 1227.0 22920 1229.45
5+66 1226.2 1228.35 1228.60
5486 1225.3 227.50
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Sample D-22  Auxiliary spillway stakeout schedule—Sheet 1 of 2

——
AUXILIARY SPILLWAY LT. RT.
Stakeout Schedule Dist. Incl. 20 Dist. Incl. 20
_ES—er Elev. or
Sta. —&5T =t GradeRod Plglner\wled
o conyral Design | Subgrade Slope 3 Slope 3:1
Curve Data
8+61 1246.6 | 1245.8 o 175
- 69.87
D =| 82°
9+086PC| 000" | O°00 1247.0 | 1246.0 = 146%47
L = 179'
T =| 234.25
9+12 1°38 317 12471 | 1246.1 PC Sth. 9+06
FT Sta.[10+87
9+37 | 11°63' | 23°47' 1247.2 | 1246.2 Sta.[10+00 ES=16+22 [¢|of Dam
9+62 |22°08' | 4417 1247.3 | 1246.3
9+87 | 32°23' | 64°47 1247.4 | 1246.4
10+00 75°26' D L
10412 | 42°38' | 8517 1247.5 | 1246.5
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Sample D-22  Auxiliary spillway stakeout schedule—Sheet 2 of 2

|
AUXILIARY SPILLWAY
Stakeout Schedule :
sta. | s | e | T pﬁgﬁhga WING DIKE
Deft. Central e
Desigh | Subgrade
Elev,
10" To
10+37 | 52°63' [105°47' 1247.6 | 1246.6 1253.1 31155
10+62 |63°08'| 12617 1247.7 | 12.46.7 12531
10+87PT| 73°23' |146°47 1247.86 | 1246.8 12531

11417 1247.8 | 1246.8 12531 nd-of to [.19 Of
11437 12453 | Natural 1248.3

N

Q
12437 =
13437 3.0 Fill
13447 Natural 0.0 Fill
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Sample D-23  Embankment stakeout notes—Sheet 1 of 2

.|
EMBANKMENT Gr. Rd. Fill Adj.-0.3 Down LT. r. Rd. Fill Adj+0.3 Up RT.
Stakeout Notes I glzt.eAd ..1for erm 51;};;3 3:1 &4
Sta. BS. HUL Grgg'ec}’?rod Fﬁgﬁ;@ga Settlement Settlement 0.2
1241.06 : L
(12411) pa. 15 SETTLEMENT 0.5
F-23.6| F-25.2| F-23\9 |[F-22. F-17 F-15.6
15+10 -1.7 | 1252.8 Fill 1.4 15.0 1.7 0.0 5.2 3.4
-12.2 | 1253.3 | Const. Y3 o 1S 33,0
10\ 10
& 5/
FL177 T FL20.2 (T) | |F-14.6 T Fr142 | _F-5.2
-3.0 | 1244.1| Berm 5.5 8.0 2.4 2.0 2.0
-3.2 | 1244.3 | Const. -o7. F19.7- 1-63.8 =72 3.6
A 2 474 A
F-18.2 FL13.7
6.6 1
87.0 93,8
//

D-86 (210-VI-NEH, Amend. 51, March 2012)



Appendix D Sample Engineering Notes and Part 645
Computations National Engineering Handbook

Sample D-23  Embankment stakeout notes—Sheet 2 of 2

.|
EMBANKMENT AFTER STRIPPING LT. RT.
Core Trench Stakeout l\ogles Dist. Incl. 5.0 Dist. Incl. 5.0 9-15-10
ev. or
Sta. B.S. H.l. Gr;gé%rod PIEE}Q/ed 5 ope 1:1 5[0!76 1 1
BM 81-7| 015 123958 1239.43| P9-3
(1239.0) C-Book -
:I
. \ 0.9,
(1) (1) —
FL26.6 [F-24.9 | E-24 +20.5 F-19.0 | F-18.9
15+10 -13.7 | 1253.3 129 | 1.2 10.5 6.8 | 5.3 5.2
T38.0 2.0 cg 6 (63-11.3 G7,.8-16.3 |19.0
Core Ttench Cotte Trench|Cut for Stakes
(M) T
F-20.2 |F-211. F-24.6 17.2-F-15 E
6.5 74 10.9 3.5 1.9 0.9
57.0 56.0 | 48.0 3310 62.8 63.8
o —
Il—ﬁ C
0.5, 0.5
F-17.7 FL14.2 X
+13.1 12265 | OK 4 05
67. 73,8

P 5286 124213 | 2.73 [1236.85

z
Q
(v

=
Q
g
~
5
Q
il
z
D
o
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Sample D-24  Principle spillway pipe trench stakeout notes—Sheet 1 of 2

.|
PRINCIPLE SPILLWAY LT, RT.
Pipe Trench Stakeout NoEEee Dist. Incl. 5.0 Dist. Incl. 5.0 9-16-10
ev. or
sa. | BS. HI. | GrbdeRoa | Planned Slope 111 Slope 1:1
BM81-7 | 0.95 | (pm 1239.43| p, 3
C-Book
4450 +3.4 |1237.0 Begin Cut B4
10.0
0.5,
(M (T ]
4456 +9.4 |1231.0 Cut -b5 -b. -2.6 C=6.
3.9 3.9 3.5 3.0
10.5 D.0 10.6 21.6
1231.72 | Backfill ]
fro.
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Sample D-24  Principle spillway pipe trench stakeout notes—Sheet 2 of 2

.|
PRINCIPLE SPILLWAY LT. RT.
Pipe Trench Stakeout Nogies Dist. Incl. 5.0 Dist. Incl. 5.0 9-16-10
ev. or
s | BS | ML |GrideRod| Planned Slope 11 Slope 11
1240.38
(1240.4) Pg. 27
10.0
D,
T ( T \“/
5+06 +11.9 (12285 C-64 C-6.0 | | C-55 | | €-52
5 D 0.4
1231.2 T i b
10.0"
\Q-5;
M N
5+46 +13.4 | 1227.0 -3l0 C-24 212 C+3.1
10.9 | 12295 8 1. 1.2 10.3
e : 5.0 72 7.2
0.00
BM&1-7 0.95 [1239.43| Closure
BS & 0.95 FS & 0.95
0.95
-0.95
0.00 | Errorin|closure
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Sample D-25  Auxiliary spillway stakeout notes

.|
AUXILLARY SPILLWAY T, RT.
Stakeout Notes . Dist. Incl. 20 Dist. Incl. 20 9-19-10
ev. or
Sta. BS. HL. | Grade Rod | Planned Slope 31 Slope 31
A P McVicker
BM&1-6 | 0.38 |1268.18 1267.80 Pg.27 5-16-10 71 beal | | | @Beason
(1268.2) C-Book \edo C-1.0 clioll)
s ntrance 21.4 1.4 21.
8+61 214 |1246.8| Backfill o 35 oo

224 (1245.6 Cut
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Plotted dam cross section

Sample D-26
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Earthwork survey data and computation sheet

Sample D-27
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Example for staking embankments

Appendix D
Sample D-28
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Sample D-29  Example for staking excavations

.|
(@)
LCy o
o+ 3% -
> Em
<2
LQ‘Q | o
mN‘: - C
1
LL|— N \QC
go]
2l
ol 3
heolkel
~ ©-G
Nle Sl
TN .. — O
L ™ @
M o
"’P‘%‘.—. z
Ulen m
A
Q
n
|
o + X
X«
Y& =
Ulen m \
L =
o+
N
.q— D .
3z (B
I = 8o
<Y A4
L = |
o+ 0 /§>
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Sample D-30  Example for marking construction stakes

I
- Slopes Stakes >
(Drive at approx. 30° angle
front face up)
[ce]
Sl B | R
344 w|un < L

. . - Ex= =)

31 2.5:1 =2 =

|0 —| 05S o

4:1

2 2 2 2 g g

Q Q Q Q Q <

T C c c = <

<— ¢ Stakes—» - Guard Stakes -
(Drive vertical) (Drive at approx. 30° angle
front face down)
e < —z
o N < - o
=l |3 | I 1= I <
© N “a A & wi < & s= =
v) oo
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Example for staking single barrel culverts or conduits

Sample D-31
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Example for staking multiple box conduits

Sample D-32
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Sample D-33  Example for staking cantilever abutments on skew angle
.|

Legend
Stake or hub with tack on line

Elevation stake tacked for line

.
Temporary hub, tacked for stakeout
Bl may be reset as blue tops for subgrade finish

Sta 7+00.0

- "

Sta6+100 |

—

®

Elevation top

O Check &

A surface footing _
3 < & Check T ‘ |
* ~ Turn Angle
A — Turn Angle = \ w/g
w/E 1 \
T \ Elevation top surface
of footing
P & #<—Elevation finishing Check 4
V/ top of abutment
® Turn Angle E é
Slx
sl
8|8
Check 4 &g
<+
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Sample D-34  Final dam checkout—sheet 1 of 2

——
P McVicker
Final Dam Checkout (cont'd) & Beason 4-19-10
ES.or Elev. or
Sta. B.S. H.I. Grade Rod Plgrercl.ed Crown | Check
1256.66 -
(1256.7) 7'Ds. | T D5
Nee FS| | Need | FS
+0.3 +3.0 (Crown tilt)
14+75 +3.4 [1253.3 31 | 3.0 37| 3.7
15+10 +3.4 |1253.3 j\ﬁ% ( 241 | 31 3.7 |37 2% j'%%
See Page 63 :32% %%i lg%
15+75 +3.411253.3 3.1 | Bi 3.7 36
16+00 +34 12533 3.4 | 3i 3.7 3.6
T1o+90 +3.7 [1253.0 2.4 5.4 4.0| 4.0
17478 +3.9 [1252.8 36 |86 | 42 40
BM&1-3 7.27 [1249.39
1249.39 (Nogréfgoe:' Note Sirown was chdcked at most 5ta1:ion.t5.
I
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Sample D-34  Final dam checkout—sheet 2 of 2

.|
U McVicker
Final Dam Checkout & Beason 4-19-10
st BS Hl Fsor | fihed
a. - A Grade Rod EPeT/.e
Downstream
Slope
BM81-3 | 575 | 2t 1249.39
/
NLY- TN AO M2
15410 +1.8 [1253.3 fﬁf) 1*-15 = 3
BM&1-3 5.75 [1249.39
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Sample D-35

COMPUTATION SHEET
NRCS-ENG-523-a Rev. 10-97

Correction for curvature—sheet 1 of 7

U. S. DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

STATE X PROJECT Sample Problem
BY DATE CHECKED.BY, DATE JOB NO.
e P iz |RE s [PVE a2 —
[74
SuBJECT Correction for curvature SHEET 1 OF 7

Vertical
values are
grade rod
readings

All values
shown in
feet

D° =degree
of curvature

D’is the
central angle
subtended by a
chord of 100 ft

100 ft

S

Given:
A 40-foot bottom spillway is being excavated with payment to

be made on a cubic-yard basis. For computing the volume of
excavation, the upper limits shall be the original ground
surface as it exists prior to excavation, and the lower limits
shall be the neat line and grades shown on the drawings. The
portion of the spillway between stations 2+25 and 2+88 is
curved with 22 degrees of curvature. The limits of excavation
are sketched below in Fig D-4.

Required:

Compute the true volume of excavation between stations

2425 and 2+88.
1 4.0 |
74.0 ¢
\ 97
0
L 2+88
\ 86 )
| b2z 2+ 20.0
— |
225 22.0 229
— 20.0 20.0
/ 7.7 155
-60.0 LR
& 0.0
| &
2+25 33.0
Figure D-4 Plan View and 21.0 21.0
Cross sections of Spillway -20.0 20.0

(210-VI-NEH, Amend. 51, March 2012)
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Sample D-35  Correction for curvature—sheet 2 of 7
|
COMPUTATION SHEET U. S. DEPARTMENT OF AGRICULTURE
NRCS-ENG-523-a Rev. 10-97 NATURAL RESOURCES CONSERVATION SERVICE
STATE PROJECT
X Sample Problem
BY DATE CHECKED BY, DATE JOB NO.
Cﬁflo | 2/2/12 J Sf,O | 2/2/12
(74
SUBJECT  rection for curvature (cont.) SHEET 2 OF 7
STA. 2+25
Divide
section into I
subareas |
and I
|
| I
I 1433 ft 33 =yl
[¢—60ft—H A=\s (s-a)(s-b)(s-¢c)
7.7
0 a=N(16.7-7.7)2+(60-33)2= 28.5 ft
Compute b . 5
. = - - =
area of 3 15’5'5 b=\[(15.5-7.7)2+(60-0)? =60.5 ft
(4]
qubare e c=N(16.7-15.5)2+(33-0)2= 33.0 ft
4 s5=Y2(286.5+60.5+33.0) =61.0ft
A Va0 (61.0-28.5)(61.0-60.5)(61.0-33.0) = 166.6 ft>
CC.
35
15.5
Compute 9
P 16.7 16.7
area of 33 33 1 1 7 2
subarea ' ' O %53 ¥20\+ 0
21 21 21
20 | 0 | 20 20 X 167 = 334
33 X 165 = 5115
=33 X 21 = |-693
20 X 21 = |-420
-20 X 21 = |-420
20 X 16.7 = 334
33 X 165 = 5115
=33 X 21 = -693
| -535 |
. 2
267.5 ft?
Y d
P2
D-102 (210-VI-NEH, Amend. 51, March 2012)
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Sample D-35  Correction for curvature—sheet 3 of 7

——
COMPUTATION SHEET U. S. DEPARTMENT OF AGRICULTURE
NRCS-ENG-523-a Rev. 10-97 NATURAL RESOURCES CONSERVATION SERVICE
STATE X PROJECT Sample Problem
BY DATE CHECKEDBY .
e ™ 2212 SR [P 22012 Jos No.
(74
SUBJECT Correction for curvature | SHEET 3 OF 7
STA. 2+25 (cont.) ¢ Note:| ‘d”is negative when it falls on the
6@ inside of the curve.
Determine the (& = 2 AV d
eccentricity 3
of subarea
|<—-d7 6@ = -33+ (-60) = -31ft.
<—— d2 3
p>2
¢
Determine'the |
eccentricity Subarea @5 symetrical with equal
of subarea parts on each side of the centerline.
I
1 e = Oft
@
Compute the >
eccentricity of A X 6@ = 166.6ft° X (-31)ft = -5164.6 ft°
the composite @
area A@ X 6@ = 2675ft2X Oft = 0.0t
S = -5164.6ft°
Sum the areas
A® + A@ = 16662 + 267.5f7 = 434.1fF
Compute
€,,25 e - -51646f7 = -11.9f
e 4541 ft2 Al
|.- _1 €s.25
| |
&
CC
77
Compute the Cc= AelD” YA
curve 1550
correction

Ca ,, 0= (4341 ft2)(-11.9 t)(22) = :73.3 vd®

<
7

(210-VI-NEH, Amend. 51, March 2012)

D-103



Appendix D Sample Engineering Notes and Part 645
Computations National Engineering Handbook

Sample D-35  Correction for curvature—sheet 4 of 7

I
COMPUTATION SHEET U. S. DEPARTMENT OF AGRICULTURE
NRCS-ENG-523-a Rev. 10-97 NATURAL RESOURCES CONSERVATION SERVICE
STATE PROJECT
X Sample Problem
BY DATE CHECKI Y DATE JOB NO.
CﬂfLC/ | 2/2/12 ff P | 2/2/12 -
B [74
SUBJEGT Correction for curvature | SHEET 4 OF 7

STA. 2+88(cont.)

Divide
sectioninto
subareas

@and@

a=\[(74-40)2+(15.3-4)2 | =358 ft

a b=\[(74-0)7+(9.7-4)2 =742 ft
Compute .
area of =\[(40-0%+(15.3-9.7)> | =404t
subarea 153
0 s=15 (35.8474.2+40.4) | =752 ft

A =\ 75.2/(75.2-35.8)(75.2-74.2)(75.2-40.4) |=321.1 ft

(dd

77
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Sample D-35

COMPUTATION SHEET
NRCS-ENG-523-a Rev. 10-97

Correction for curvature—sheet 5 of 7

U. S. DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

STATE

PROJECT

X Sample Problem
BY DATE CHECKED.BY DATE JOB NO.
e 1 2012 |GG [P 2212
& [ 74
SUBJECT  Correction for curvature (cont.) SHEET 5 OF 7
STA. 2+86 (cont.)
9.7
0
Compute
area of 153 15.3 2 37N 2
subarea 40 4 p p - . #20-
22 22 22
20| 0] |20 22 X 40 |= | -880
9.7 X 40 = 388
15.3 X 20 = 306
22 X 20 = -440
22 X 20 = -440
22 X 40 = -880
9.7 X 40 = 388
153 X 20 = 306
|-1252.0|
=2
A @z 626.0 ft?
L
30
|<—6 >
Determine the @ e = A0+ (T4~ mpp
eccentricity ! 3
of subarea
>
k————— d,———>
L.
33

(210-VI-NEH, Amend. 51, March 2012)
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Sample D-35

COMPUTATION SHEET
NRCS-ENG-523-a Rev. 10-97

Correction for curvature—sheet 6 of 7

U. S. DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

STATE

PROJECT

National Engineering Handbook

> Sample Problem
BY DATE CHECKEDBY, .
5;7?10 %7 22112 | FF o | 22112 TOBNO
v
SUBJE Correction for curvature SHEET 6 OF 7
STA. 2+88 (cont.) Since subarea @i5 symetrical with equal
parts on each side of the centerline, 6@= 0.
Determine the
. ¢
eccentricity |
of subarea |
@ |
I
- -
33
Compute the AL x 6@ = 321.1f2 X (-38)ft = -12,201.8 t°
eccentricity of @
the composite A X 6® = 626.0f2X.0 _ 0
area @ —_—
S = -12,201.8f°
Sumtheareas A 2+86 A ®+ A@ = B21TfE + G260 = 9471
(A
Compute I
deod o= L2201.816 1294
I [BF 947.1ft?
&
e
P
AeD’
Cc= Yd®
Compute the “= 7550
curve
correction Cc=(STA 2+88) = (947.1 ft?)(-12.9 ft)(22) = -173.4 YL
1550
Ll
D-106
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Sample D-35  Correction for curvature—sheet 7 of 7

COMPUTATION SHEET
NRCS-ENG-523-a Rev. 10-97

U. S. DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

STATE X

PROJECT Sample Problem

BY | DATE
‘éﬁﬂo
SUBUJE!

CHECK Y 3
21212 | SFE PV 2012 JoB No
(74

Correction for curvature | SHEET 7 O©OF 7

STA. 2+25t0 STA 2+86

Compute L |
curve correction Cc=(2+25t02+88) = 70—0?’: Cc2+25 +Cc 2+55> Yd
between stations 2
L=288-225
| _ 63ft [ s 5
Cc=(2+25t02+88) = — 73.3Yd+(-174.4YF) \ =-77.7 Y
100ft 2
L.
p3]
Compute the VGO’”P”tEd = L A2+25+A2+88
volume between 2+25t02+88 27 2
stations
without the
correction for
curvature Vcomp uted T @‘3'%;5 434.1 7+ 94711 ) =/1611.4 Y
(2+25t02+88) 27——Yd5 2
L.
33
Gompuye te Vt" ue = Vcomputed +Cc (2+25 to 2+88)
true volume (2+25t0 2+88)
between stations
Vtrue = 1611.4YL +(-77.7Yd) =1533.7 Yd°
(2+25t02+88)

Y d
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