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Red River at Grand Forks, ND (05082500) water-level history

Water-level (stage) data has been collected on the Red River in Grand Forks since September of 1902.
The stage data has been collected at eight different locations through the years. From September 1,
1902 to November 2, 1933, the stage data was obtained by manual reading of a staff gage or chain
gage, once per day. From November 3, 1933 to present, the stage data has been collected using an
automated continuous recorder with readings obtained hourly (or more frequently). The record is not
complete and contains some incomplete and missing years.

The time period, location and reference datum of the stage readings is noted below:

1. October 1, 2004 to present; Continuous water-stage recorder on the downstream side of the
Sorlie bridge, datum of gage is 779.00 ft above National Geodetic Vertical Datum of 1929
(NGVD of 1929).

2. October 1, 1986 to September 30, 2004; Continuous water-stage recorder on the right,
upstream side of the Sorlie bridge, datum of gage was 779.00 ft above NGVD of 1929.

3. October 1, 1983, to September 30, 1986: Continuous water-stage recorder on the right
upstream side of the Sorlie bridge, datum of gage (changed from above) was 780.00 ft (NGVD
of 1929).

4. April 14, 1965, to September 30, 1983: Continuous water-stage recorder 1.9 mi downstream,
datum of gage (changed from above) was 778.35 ft (NGVD of 1929)

5. November 3, 1933, to April 13, 1965: Continuous water-stage recorder 1.6 mi downstream,
datum of gage was 778.35 ft (NGVD of 1929)

6. October 16, 1926 to November 2, 1933: Staff gages about 1.9 mi downstream, datum of gage
was 778.35 ft (NGVD of 1929)

7. September 1, 1902 to October 15, 1926: Staff gage and chain gages on Northern Pacific
Railway bridge 0.4 mi downstream, datum of gage was about 778.35 ft (NGVD of 1929)

Datum Discussion
Prior to 2016, Water Supply Papers (WSP) and Annual Data Reports (ADR) originally noted datum as:

a) 1882-92; Gages near site of Great Northern Railroad bridge, 1.5 mi upstream, datum unknown;

b) 1892 to October 15, 1926; Staff and chain gages on Northern Pacific Railway bridge at datum
about 5.5 ft higher but published at datum 0.5 ft higher, than present datum.

c) October 16, 1926 to November 2, 1933; Staff gage near present site at datum 5 ft higher than
present datum, but published at present datum.

d) November 3, 1933 to April 13, 1965; Water stage recorder 0.3 mi upstream at present datum

Based on research completed by S.M. Robinson and G.J. Wiche, in April 2016, it appears that the above
statement labelled “b” did not take the conversion from the1912 adjustment to NGVD of 1929 into



account. Based on historical documentation it appears that NGVD of 1929 in 1934 is -0.67 ft lower than
the 1912 adjustment (Gage history developed on January 30, 1934 by G.L. Oakland, Appendix 1).
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Based on the January 30, 1934 gage history the gage datum was 779.10

Compiled on April 5, 2016

ft using the 1912 adjustment and

778.43 ft in NGVD of 1929. Therefore, the 0.5 ft higher should not be used as stated. The datum for
1965 when the “b” statement was developed was 778.35 ft so the “present datum” statement is correct.
If the datum for the present time period (April 2016) is used, the datum should be noted as “0.65 ft lower

than present datum *.

Both statements labelled “b” and “c” are a little confusing. In this time

period there was a staff gage

established by the USGS with a gage datum (gage zero) 5 feet lower than a staff gage operated by the US
Army Corps of Engineers (USACE) and the US Weather Bureau (USWB). In order to avoid confusion
and to keep the gage-heights published by the USGS in-line with those published gage-heights by the
USACE and the USWB, 5.0 ft was added, in the office during records compilation, to all USGS observer
readings. A letter from the WSC archives dated May 20, 1935, notes that, “ datum of 784.10 ft as

published in WSP 685, 710 and 730 is incorrect” and the correct datum

is 778.43 ft (later corrected to



778.35 ft). The “5 ft higher than present datum” statement should be ignored and the current datum
should be used.

Gage History prior to 1901

The USACE maintained a dredge boat from some time in the 1870’s until about 1922. A staff gage was
installed and read during open water periods for quite a few years. No description or location for this
early gage is known. Following completion of the Northern Pacific Railroad bridge in around 1892,
readings were made from a staff gage or chain gage attached to the downstream side of this bridge.
Water level readings were obtained at this location until the completion of a municipal dam in the winter
of 1925-26. The gage history completed in by Godfrey L. Oakland in January 30, 1934 mentions that
stage records between 1873 and 1921 can be found in bound volumes at the USACE office in St. Paul,
Mn, and documents known as “Daily Hydrographs Portfolio 9”.

This history of available stage record was compiled on April 21, 2016.

Appendix 1
Appendix 1 shows the gage history developed by Godfrey L. Oakland.



Hed River g Grand Torks, N, Dak,

Gage History

Ui S, Corps of Engineers in connection ywith dredging fop navigation
maintaineq tedredge bogt at Grang Forks, N, Dak,, from Some time in the 187015
until about‘1922. A gage wag installeq by them and reaq by some nember of the
Cr'ew of the drédge boat during open watep Periodg fop quite a fey years, Na

this early gage ig knovn byt Was probably g staff
£8ge near the Mooring site of the dredge boat.l Following the completion of
N. ¥, R, R, bridge at about 189g, Teadines were made
to the dovnstrean Sheer fenge Qf this bridge, or from g chain £&ge algo on
thig bridge, Readings Were made a thig location until the winter of 1925726
when the municipal dam a5 congtructeq below the g4ge which destroyed the
relation between Stege ang discharge. In 1926, g atafy gage was installeq
below the mnicipal dam with low vater seetion on the timher retaining wall and
readings made op this gage until the fayq of 1933, A continuous Tecording
8age wag installed g+ that time near the gtare on reétaining yalg with the stafp

ed frop Tecording gage after Novembep

The gages 8stablisheq by the Corp fing
at 784,90 n, s ! : Thig elevation
vas the low water mapk of 1881 which was then assumed to pe the lowegt staggi;f'
likely to Occur, ke i closed the faos thagh-
the 8tage Occasbnally dropped below the Zero of the gage. In Apri1 1908
the U, &, Geologioal Survey attempted +q change the datun, ang Placed a ney

€888 with 1t5 gapg (6.00 feet) below the zero o the gages Previously

ﬂ“.mr.ﬁihce.,a;;; dings ap py
mcm@tnne Lif e




Survey gage,! with gaid datum 5.0 feet below the lowweter mark of 188l.
However, within a few years, ag for a time the Corps of Engincers were gtill
meintaining their traditional gage, and as thet was also, and still is, con-
sidered by the U, 5. Weather Buiecu as their standard for records and flood
predictiong, it was found to be inadvisable and nigleading to attempt to
neintain actuelly on the river gages with two different zero-elevations.
Hence the U. S. G. S. merely kept gage with the same zero-elevation as used -
since 1881, received from observer obgervations on said zage, and then hefore
publication in U, S. Geological Reports added to ell gage-heights 5,00 feelb
so as to conform to 1 ,8.G.5. standard gage" which was not, however, actually
visible on rivers
The gage below the dem (following its completion in 1926) was 80
placed that the gage readings at this new 1ocation would correspond to
readinés on the former gage Were the dam not there. This zero was thet to
be approximately o4 ft. lower than the zero of the gage on the K, “.
bridge. iKXEeﬁBXhHKXEﬁEiXKﬁEIIKhEHKIn‘walahAShpﬁI#}@aphﬁs}mlthnﬁiﬁﬂKXﬁ
Water supply papers published by the U, S. G. S, give the zero of gage

as follows:

tion.
fiater Supyly Paper No. 66 EIBOI; Zero of gage = 77949 5. 00! added to guge observa
o) 85 (1907 do 7ese o
777.9* e
i do
777 Ok (10 A Ao
784,10 777 fﬂ poligd a (z-f 27 'm';)
784410
784.10

do 100 ilQOE; do

do 130 (1904 do
do 171 (1905) do
do £85 (1929} do
do 7 (1931) do
do 730 (1932) do

wnnunuu

% The published elevation of zero of gage for 1905 to 1906 ig obviously a typo-

graphical errors
The published elevation of the zero of gage for 1929, 81, 52 18 the elevation




the gage readings fop thene
¥, G, 8, ftandard
«10 feet m,p,7, (1012 adf,) op 778448 £4, m,g,1,

(1929 adj.) The 19pp adjustment of levels b tho Coant & Geodetye Survey given

the sea level elevation of Grand Fopke 4B 0487 £4, lowep than the 1910 adjustment,
The U, g, oo they Bureau hap publlshed gige height records (it o diecharge/
from 1017 4o date, They Published the elevation of the zero of the gage ap
78644 fop 1817-87 anq 4ero of' pape 48 785,8' from 1087 ~zp, (195¢ latent pub-
liehed volume, )
Recordy avallable,

1877 Aug, vept. Oot, old gage books UeBelinpr, g¢, Paul g, hts, Nos dig,
1879 " " ] " 1l L[} ]
l8gg Mar.31 to Nov, 11 Dniﬂ;rrwdrogrnphn Portfolie 9
1883 Apr.1 tq Nov, 11 "
1886 Apr.4 to Deo, §
1886 Mar,2e tq Nov,.10
1887 Mar,25 to Nov, &0
1688 Apry 1 to Nov. 30
1889 Mar, 1 to Novy, 28 (in two sheets) "
1896-1901 Bound volumes Us 8¢ Enginee g Office St, Payl :

A few seattered float & eurrent meter meag, made durdng yearps 1878-1001,
1901 to date Publighed in y, , G, 8 ‘T 8upply papers £+ hto, & dlecharge
1917 1o date Published by U, § 8U ge htas no dlacharge,

No records available ag far ag known

1874 78
1880-81

l8s¢ ) Theye records Tormerly at, Ste Panl office U, g, Lngra, but have elthep
1890-95) been logt or destroyed. Weyq in large boung volumey,

According to W, 8, papers (U.S.G.ﬂ.) records are available fyen 1882 to
date. (Should be correated, )
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