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ANALYSIS OF CONTRACT PLANS

OVERVIEW

NOTE: Refer to “Conventions Used in this Manual”, in Chapter 1, for terminology used in this chapter and/or the order of
precedence of contract documentation.

= This chapter is an outline of the analysis of contract plans as it relates to the identification of standard procedures from
the Location Division at the Nevada Department of Transportation. Many of the citations within this chapter have been
directly referenced from the Location Division's Special Instructions for Location Consultants. The Location Division
publishes this manual for the benefit of contractors wishing to provide consulting services for the Department, but it
also serves as a guide for survey standards Department wide.

UNITS OF MEASUREMENT

Currently, the U.S. Survey Foot is the recognized unit of measurement at the Nevada Department of Transportation for all
survey work, with sub units of tenths and hundredths of a foot. In years past, contracts may have been designed in meters
as well, with sub units of millimeters. Current contracts that are to tie to legacy surveys in metric must also be in metric.

ACCURACY

Accuracy for construction stakeout surveys should adhere to the standards set forth in the Special Instructions for Location
Consultants. The specific applicable reference in the manual is titled, “Minimum Engineering Survey Standards”. An excerpt
from that section concerning Positional Tolerance is shown in Table 1.

TABLE 1: CONTRACT STAKEOUT SURVEY POSITIONAL TOLERANCES

HORIZONTAL (+/-) VERTICAL (+/-)
Rough Grade Stakes 0.15m 0.50ft 0.05m 0.16ft
Sub grade Red Head Stakes 0.05 0.16 0.01 0.03
Finish Grade Blue Top Stakes 0.05 0.16 0.01 0.03
Building Offset Stakes 0.005 0.03 0.01 0.03
Sewer Offset Stakes 0.05 0.16 0.01 0.03
Waterline Offset stakes 0.05 0.16 0.02 0.07
Hydrant Offset stakes 0.05 0.16 0.01 0.03
Street Lights 0.05 0.16 0.03 0.10
Curb Offsets 0.01 0.03 0.01 0.03
Structural Concrete 0.01 0.03 0.01 0.03

MONUMENT IDENTIFICATION

Survey Monuments at the Nevada Department of Transportation are to be set or located prior to construction by a Location
Division Survey. These monuments may vary in character and location due to the type and age of the particular monument.
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ANALYSIS OF CONTRACT PLANS

The specific location of each control point is identified by coordinates. NDOT uses three types of coordinate systems:

1. Geodetic: A coordinate system based on the shape of the earth being approximately a sphere, with coordinates being
in latitudes and longitudes (39-15-5.10626, -119-58-24.50336)

2. Universal Transverse Mercator (UTM): A coordinate system based on the shape of the earth being approximately a
cylinder, with coordinates measured in meters (4348892.17, 243412.25)\

3. State Plane Coordinate System: A coordinate system similar to the UTM, modified to reduce errors due to the
curvature of the earth, with coordinates measured in feet (14765156.56, 2231013.09)

Federal law prohibits the willful damage or destruction of monuments established by federal government agencies. The
following federal agencies have placed markers throughout the state to establish vertical and horizontal controls for future
surveys:

= U.S. General Land Office (Bureau of Land Management) (USGLO)
= U.S. Bureau of Land management (BLM)

=  United States Geological Survey (USGS)

=  United States Coast and Geodetic Surveys (USC & GS)

= National Geodetic Survey (NGS)

Figure 2-1: Construction Control Feno Monument
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ANALYSIS OF CONTRACT PLANS

For a complete list of potential monument types that may be encountered in the field, refer to the Special Instructions for
Location Consultants under the sub-heading of “Instructions for Setting and Stamping of Control Monuments”.

Any monuments pertinent to a contract will be listed in the contract plans’ project control sheet, referred to as the Location
Control (LC) sheet (refer to Figure 2-2 through Figure 2-9). The project control sheet is prepared by the Geodesy Section of
the Location Division. These control sheets are generally completed when the design is 30 percent complete, and they are
typically included in the 90 percent complete plans.

When control sheets are not available, the construction survey crew must use the original roadway reference monuments
previously set by construction. If the crew cannot find the original survey monuments, the Resident Engineer may request

that the Location Division establish control. Contact the Location Division's Geodesy Section for any questions concerning
project control.
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Figure 2-2: Project Control Sheet Sample (1 of 8)
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Figure 2-3: Project Control Sheet Sample (2 of 8)

State of Nevada Department of Transportation Construction Division

Construction Survey Manual

November 2017

2-5



w
=
<
—
o
T
O
<
o
T
=
o
O
LL
o
w
w
>
—
<
=
<

3510 S5¥Ed 0PN Gyoz@l- | 1od BECZAL TOdZE 214 100k A0, J01G BEEE B9 TEEZ00E CERECTET FREGaLIT
JOYLNDD NOILVIO0T J51C ssvea ORH AN 1od Zz e 1486 ZI+EL6, 30, =10d¥L Z&+ELE, 30, J01E SHEE EGSLi009E ¥ECIB0ISE FLREALLE
J5IC ssved O TETE %0d FEOIaL Tdb5 E-EiE =10d¥L ZEHELE. 20, AEE SHEE PP EDZORNE AL-OBZA0IS | (LI
I5IC 55¥eED ORN 06" L ) aEE 10d¥L 2 ilE = 10485 0e+rib, 20, OB | BEGE TE 6L DA LRI
—_— JEIC Ssved ORW a0t 204 [ 306055986, 10, JO5ETH6E R PO
NOLIVLHOJSNVEL 90 LNIHLHV43D J5IC Seved O W0°3zi- | 904 61821 O “DO+6E5. A0, AT ZRRE BS "RFiRREZ 05 LBLI0ISE
VOWATN 40 LYIS 3510 SevEd O z3° 9 Ee] I8 D000 O EEBE,L AT, G314 ERER VO UBLRESE 16 FFLIOIST
JE1C_seved O R 10d iZar TR =10di% B ~-avs, AL, R SEVEERLEE ERT DT
J5IC Ssved O RZ 6L~ 10d N TRlE A arE, TAO, =10di% "B i=8¥5.30, 0D EEEE WiLELEREE LFRLYS0ISH FIE0aLLIL
3510 soved O FZRdl 104 1w TELL B EPE, AL =10dis 8 -av6,A0, d0E6 BLEE Gz osEesae LN T FIRGALTE
E 05°RLE 1od VECPE [T =1Cdis " B+ars, 30, J950°TEEL v
| 35IC ssvei oM 0L°75k ind 0559 T80l v EEwaT, B, =10dE0"6#-0rb, 0. O0E TEEE ¥
35IC 55¥ER ORM e | iod | TR0 (e ER o dOLE ORER T T
JSTC SSWHR ORH SLTFE— 10d ER ELESPT LA, BLEL LOcBY " OH5RE ML, dOB8 OLEE 59°L995015 L
3510 s5ved O vEE— 10d B0 REHEEE LA 0% B LOd10°E5+5 16,40, ATBL IBEE Eifiasaz PRI (I
3510 55¥ed oM EERE Tod (LR €5 HEL [EE[C R T J3EL BAEE O ZZ0LE0E O CTE)
T OSKE sevem oM | dsoedl | I0d | BB ZEVERE A G 5407 i5r6iI8, 5, k0 TEEE SETRRAGHE LEBLEVOIST
J51C ssved ORM 1nd 1E EHOEE . ) 10c8F P EVOL, I, =100 22+, W9, PR ERLE T T
3I5IC S5veEd O 1od 16 Ow0EE ¥ 5E L0J8F 602, MR, =L0450 “22¥ 1, I3, JOREBAER TLITEaGaE 06 rLErOial
SETC Saved QMM (B ) RN 1¥96 L5c00-FEvIE, THE, =10d00+LB, WD, 59 BLEE ELOEROGEE | €0 BaorOIGh
I5IC seved O 6692 10d a 0126 Td1ELOFEL, WS, EEIRTL OEJSRERE 95 BORE0 IS |
3510 Ssved O 88112 104 oCEL SdEE QLG INE, FEERTE EERITEEH T LLIE0IST
J5IC SEved R K- 10d o a2 JdRD T EE+IL A, dORC'BBE | EM-LRBSSIE | G2 U90R0MS |
3510 Seved O R L] T 10400 000, e, A31F IR ¥r 1509532 T RBAEOIS T
3510 s5vEd O 6l ] 0662 10405 "00+0, IHE, dOEE BLEL TOSIOTEIT BT
J5TC_s5ven ORN - 50d B V5" (006, A0 =Laed BT ReNL,AD, EERLL W SELEREY R
3510 SsvEd ORM 997641 04| €9°56 100,8" L0006, 3. L% RE+REAL, 30 dOLPSIEE | EZEEERSEZ R
510 55vED ORH TETIED X LENI] 10¢.9°1F+006, 10, =1dl8 EE+BEEY, 10, d05L BLEE OF"ISBEESL &P LDA2015 1
JSTC SS¥ER ORN 5709- aDd &6 IE Ik TBL+EF JAE. S8lFBLEE SERELSERY EL] &l
3510 s5ved oM 78795 304 16756 T400+00 AL, OEZ ZEBE EEEKEELEE PRI FESEALIT
3510 s5ved arM - | 3d ] S EaE , TEELL LI dfwE 186k SLUEIREELS | FLSELIT
JSIC SSweR ORN P0RLE 20d 05 "R5HE9E SR UL " LE+BIE, D, d0BF' 198 ¥2 FLIGEOS | HITDOLZ
3510 ssved o 957212 w0 TR L R R FaCLEIGEDS | T
3I51C S5ved O NI 1nd R JOLES8EE FLPSALEUE T FEEEaLIT
JEIC ssved ORH =5 1od 06 BLL 4085 'S96E 55°2902502 19 BIBLB0E FaGEALLL
J5IC ssved ORM 93°591 10d [ 4911 996k Rz B [T
35IC 55¥eT O - | 10d L) RIS SFEILIRTE TESLRLBOE T FREaLIE
JEIC S5ved O EL6E- 3d TEE 15000 Co+0Fa. /i, =500 Dov0 L, D, 059 T86E [ERLTE FEOLIEE05 ) FEREALIT
3510 Seved ORM T 6FE 0 ] 10400 00+0 18, 30 061 EIEE BETEROGEZ AT AFEO0LE
3510 soved O 1696 ] iv 96 10c00- SO0 L0, A0, =3d54 00 LT, A0, EECSIEE R L EC D FEEEaLIE
35T Seved O B1°rl 1od [ING] 10d2% 0R+66L, 30, d982'096C | G BR.CG4E GG ORRrECS | HEED0.Z
3510 Ssved O 98°05- 104 L33 10dWG "SHrEL LW, 029 JGEE ML T Sz ZERIE0N | HEEO0LE
3510 s5¥Ed ORH w196 1 5256 151 I0VELL AT, =130PE SHZLLAD, OB I85% EEerERErat Rl
JSTC SS¥ER ORH Iroie- A0d 9 LE 0L6 G966 [N L BASEE0S |
3510 ssved O iZeL ind N B0 OBEE | IEERPEREE EREL) T
T 35IC s5vEd aM Ga-s6F | i0d Z6°C8 JOSEC (956 | KE-YRRUFIE | PG SEOGELS HIEtOLZ
E L] I 10d 16785 406 09EE LG 3L DRIEE0S| FAFOBLLE
JSIC SS¥ED ORN 12 104 (AN L0cBlk bt 353,00, =152 " B+0B0, A0, <OFZ OSEE b1 0EE9805 | FEPOILLE
3510 55ved oM S8°6F 1od FEER IOcEk Frvaas, A, =52 R+ SE8,AD, 316 686k LR FAFEaELT
" 3EiC sewed am | lecle | Ibd iLFh= LdE a5, 30, JO0E T BUEE TEELISEOET FIROBLTT
108 {,11510 t.21810 NIT1WEY NOLLYLS OB NOTLYATTT ONT HLEON ELLLY
J0YLNOD TWHLSVAVD
TEEEL *EL AMVINY® OAIVO “SINFININ AINHIS S0 NDIAVRU3dEZd G3WL0L ‘6 1-E CdL)
AT1W0d NOLLY.MDGSNYEL *NOILYIHOJSNYHL 30 INFHLHYAZ0 YOYASN 4D SLYLE JHL HLIK SINYOMCIIY M1 O3L¥NL3SHEd 3 TIWKS SKYIJ LOVEINDD JHL
HI WOII¥NLT6H3d H04 931517 10N S193P0HA SOTLYIHDGSKYHI 30 INTINYAID YOVATN 40 SISVEd JINVNIINIYN 3D NDTLINHISNOI 'OMIdYM *AZANNS
INIMND DMNOS SLNIANNOA ANY 529 ¥ G2E SHILAYHD'SIWLYLS CISIAZE YOVAIN HLIN 33nI17cW03 3uNSSY OL WOwA3N =0 31v1S 3HL NI 03WIL5)93k
HOAIAHNS (WY TYNOISS140Ed ¥ 40 NDISTANIENS L3I0 WML HIOND CILYMITGAS 38 DL CIHIN0TH JoY LIVHINDS SIHL NI CI1S17 SINIWINOW 557¢ 0N WIDAS
*HO11ATEISI0 NI D3U0N SS3THN SAYN (NIWIHON ONY , IDON, KITH D34NYLS SHY SINIWONDW
*1334 Ui O3.HIAMDI NIF0 3AYH ONY EOLIOLLGBG"0 40 HULIYS C1d9 OL ONMOMD NOLLYNIGADI 319NIS ¥ L9371434 S3INVASIO ONY SIAYNICEODS
'BLLL NAT 3704 HIOWT LOCH LY GBAIHIHY H3KIMA: SE OMY OFX14 5V NSKL A "ZLEZ O CXELE ¥ ‘2v 107 ¥¥4 CMEOOSEE (SINID: TOHINOG 307 ENIST
*o45,50,0 A0 AINITEIANCD NYEA ¥ HLIN *3NDZ 1530 AILYO W6/ER OVN SELYNIGHOOD 3NYd SVLS YOVASN NOWM U3A1430 343N dvR SIHL S0 SONIEVEE 334005 SHIEVID
COIXNS SY IRIEFDLEINGRL A “OZTRCSTOFIZLEE O
1950 9SBEINLLE ¥ *(280°ZUEEINCO0DKE ISLNZAMNCR TORANDD LDON ONY NEVA HOM3D SO ¥ D7 O3HSIIE% ONIOIOH ESOAYN NDJ? O3SYE BV SNDILVADTZ  EWILVO TVDILH3A
£ | INTHSHIA | (£5012-0B0-A1 | owss |
N | i | o4 137 0R: | aress |

Figure 2-4: Project Control Sheet Sample (3 of 8)
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ANALYSIS OF CONTRACT PLANS

DATA INPUT — LOIS FILE RESEARCH

Data input for project control is critical in today's age of GPS Surveying. Most information needed to set up a new contract
can be found on the Location Information System or “LolS” as mentioned previously. The information contained in this
database can be queried either by map or by attributes. The attributes can be queried by Point Name, LPN Name, UTM
Coordinates/Radius, Lat-Long/Radius and PLSS Sections. LolS is a valuable resource, because it provides essential
information concerning a monument’s Ground and Grid coordinates, Ortho and Ellipsoidal Elevations, Horizontal and
Vertical Datum, State Plane Zone, Units, Area Combination Factor and descriptions and pictures of the monument.
Questions concerning LolS and its contents should be directed to the Geodesy Section of the Location Division.
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