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By J. C. Mundorff 
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Many streams having shifting beds may be waded for 
most or all of their width at any given section. Occa­
sionally, however, relatively narrow segments of the 
channel are too deep to be waded . A crane and US 0-43 
sampler must be used to sample such a channel seg­
ment. The assembling and dismantling of the crane, 
reel, and sampler a re nearly as time consuming as 
the securing of samplts from the stream segment 
that can be waded. To obviate the use of a crane and 
US 0-43 sampler on many occasions, a relatively 
lightweight handline sampler has been fabricated for 
the pur!Jose of sampling relatively deep, narrow seg­
ments of a stream or deep low-veloci ty streams. The 
sampler has been tested in verticals having velocity­
depth products up to 27, but criteria for the limits of 
usage have not been determined. In this report, the 
sampling characteristics of the h:.ndline sampler are 
compared with those of :.tandard S'lmplers, and rl'­
sults of several field tests are presented. 

The handline sampler is a US OH-48 sampler that 
has certain modifications. (See fig. 1.) A tail fin was 
welded in a shallow groove that extends along the top 
of the skirt section from about 1 inch behind the 
wading-rod recess to the rear of th<' skirt section. 
The bottom ofthe vertical fin is approximately level 
with the lowest point of the sample bottle in the sam­
pling position. Thus the sampler is oriented with the 
flow before the nozzle enters the water. A narrow 
horizontal tail vane was added to the vertical fin to 
&ive greater stability to the sampler. 

The wading-rod recess was slotted to fit a standard 
weight hanger. A bole was drilled and threaded to 
lliecure the lower end or the hanger. A stop was placed 
at the front of the hanger slot so that the hanger can­
not tilt forward past the vertical. The hanger stop 
keeps the sampler suspended horizontally even though 
the weight is not divided equally by the hanger pivot 
point. The hanger stop may be eliminated by placing 
the hanger further back on the sampler. 

:-.;-." n · rr nen 

Figure I. -Side view or a handline suspended­
sediment sampler. 

A rough l<'ad casting was attached to the lower front 
section of the US OH-48 sampler and was secured to 
the sampler body by a single bolt. The lead casting 
was then smoothed and streamlined with plastic auto 
lead. The lead weight serves as addt.>d weight for 
stability and prevents the sample r from tilting forward 
when the sampler touches the streambed . T ' design 
allows sampling within about 0. 3 foot of the :. u ·, mbed. 

For tase and convenience during sampling at night, 
a small detachable, waterproof flashlight may be 
mounted on the rear of the vertical fin. The light 
illuminates the horizontal tail surface and serves both 
to locate the sampler while it is being lowered and 
raised and to determine the instant at which the sam­
pler becomes submet·ged. 

A 15-pound brass sounding weight may be attached 
to the hanger 0.5 or 0.6 foot above the sampler . The 
sampler may be used without the brass weight in low­
velocity streams. The sampler with the I !\-pound 
brass weight would be used fo r mo~ nonwadt'able 
stream segments if the mean velocily in the sampling 
vertical is greater than I. 0 foot pe r second. The 
weight of the sampler is approximatPly !l pounds. The 
total weight of the sampler, brass sounding weight, 
and handline is approximately 25 pounds. 

An adjustable, spring-loaded base plate having an 
attached pulley or reel is planned for ease and uni­
formity in lowering and raising the handline samplt'r. 
The pulley device would be adjustable to various 
widths of bridge rails. Tht> weight and design of the 
device would rermit it to be carried, placed on the 
bridge rail, and removt'd from tht' rail with one hand. 

The handline sampler has been testt'd in various 
Nebraska streams since Apri I 1954 and has been 
checked against sampling by thl' US 0-49, US 0-43, 
and US OH-48 samplers . The depth and velocity of 
the water, the amount of downstream drift, the mag­
nitude of drac, and the concentration, type, and verti­
cal distribution of suspended s ediment are factors to 
be considered in the use of the handline sampler. 
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Figure 2-Suspended-sedimtnt conc t ntrations with handline and US D-43 samplers. 
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No laboratory t.-ta have been made to determine the 
effect of sampler shape on nonle characteristics. 
At the preaeat time the field worker, uaint his own 
discretion and Judrment, determines 1f now condi­
tione permit the use of the handline .. mpler. 

In some testa, samples were obtained by uainr 
alternately a handline sampler and a US D-43 &ampler 
at a ainrle vertical. Testa were made in the Middle 
Loup River at Arcadia, Platte River near LouiavUle, 
and Niobrara River near Norden, all in Nebr.aka. 
At each site, the suspended aediment 11 predominantly 
in the sand-aile ranre. Alao, the concentration& of 
aediment fluctuate rnatly in the abort perioda re­
quired for co~ecutive aamp1tn1. 

At Arcadia, the auapended-aediment ~ample• con­
tained approximately PO percent aaad and 20 percent 
aUt and clay. The atreambed wu moatly medlum and 
fine tand. The channel waa relatively ahallow and 
wlde and had an lrreplar bed of aand wavea and bare. 
The aampllnr vertical waa ln a main current where 
the me&n velocity waa about 3 feet per ltcond and the 
depth varied from 3, n to 3, 2 feet durinl the aampl1n1 
period. The reaulta of the aampllnl compari•on at 
thla station dlffer from tholt at the other situ; the 
concentration• from the handlins sampler averaJtd 
a2 pel'cant lower than the concentration• from the 
US 0-43 sampler. (See fiJ, aa.) However, the aver· 
are concentration of 3 tamplea collected wlth a etand· 
ard US OH-41 sampler w11 31 percent lower than the 
averare concentration of 10 eamplet collected wlth a 
US O·U sampler durlnr the aame aampUftJ period, 
It 11 believed that the two tampltn do not differ 
rreatly in eampUn1 characterittlct and that eampUnr 
teohnlqull or flow or load oharacteritUot would not 
account for the obtervtd dlfftrencu. However, 
etreambtd charaoteriatlct may oau11 tome of the 
obaerved dlffereno11. Tht Loup IUvtr ltrtambea 11 
rathtr irnrular and hat mlJNtlftJ eand wavu and 
dunta. Tht eand bad it pntrally flrm but at timet 
may become aoft and 1tmlfl\lld ln tmall artat, If 
the IC·pound Ul 0·41 aampltr ia lowered to the bed 
whan a aoft area 11 undtr tht tampllnJ vertical, U 
ma~ tlnllinto tha btd, Thut part of tha aamplt lt 
co11tottd conaldtrably lttt than o. 4 foot from tht bed 
a"rfaot, Tht UJhtlr wtitht handUnt tampler would 
bt muoh ltll affected b)l a toh bed, Another po11lblt 
e~~planatlon for aoma or the obaervad dltrerenoea in 
oonotntraUor. ~· that, beoauat of dlfferenctl in ahapt 
and dtllfn bttwten the Ul 0·41 and tha handline 
eampltr, the Ul D·41 ma1 aamplt contldt .. abl~ 
oloaer to the btd on the downetream aldt of mltraUnt 
duntt, 

Two aerl .. of ttatl Wtrt run on the Platte IUvtr 
ntar Louiavlllt. Tht ttream normally haa a hifhtr 
water diacharp, flntr btd mattrlal, and a ,.nuer 
tlopt than tht Mlddlt Loup Jllvtr at Arcadia. Tht 
dtpth of wattr at tht aampUq vtrUcal remained at 
s. 0 fttt •lurlllf the aampUIIf period. and the tatlmattd 
mean Ytlooi\1 waa 1,1 f .. t ptr atconcl, The partlolt• 
1111 diatrlbuUon of auaptndtd ltdhntnt w11 appro•l· 
mately '0 peroent eand and 10 percent tilt and c111. 
The conotntraUone and the variabiU\1 of aamplta wtre 
lower than thoaa at Anuua, (Ill tlf. lb and c.) ror 
thtllt ttatl, the conoentrattona of the handline aamplta 
wert about a percent treater than thott or thl Ul D·U 
aampl11. The 1frttment In thtlt ttata 11 ao fuod 

that one sampler apparently has the same sampUn1 
characteristics as the other. Part or the observed 
differences in concentration may reflect the rreater 
depth to which the handUne sampler waa lowered; the 
handline nozzle ia lowered to about 0. 3 foot from the 
bed, whereaa the US D-43 nozzle deacends to about 
0, 4 foot from the bed. 

The mean velocitlea, the concentration• of auapended 
aediment, and the mean particle eizes of euaptnded 
aediment and beci material at the Niobrara River near 
Norden are hi1her than thoee at the Arcadia and Loull· 
ville etationa. The etreambed la irrerular and Ia 
ecoured ln coneolidated rock; eand depoaita are prea­
ent ln the minor bedrock lrrerularltlu. The depth or 
water at the aampl1na verticil wae 4. 1 feet, and the 
mean velocity was 6. 5 feet per eecond. The bridle 
deck 11 17 feet above the water aurface. Both the 
handline and US 0·43 eamplere dt'ltted downatream 
and oeclllated laterally. Oownetream drift averared 
tllfhtly mort for the handUne eampler. Lateral move­
ment waa approximately the 11me for tha two eampltra. 
Two tamplta collected with the handUne aampler were 
dlarerarded becauee of exceaeive1y hilh concentration, 
which may indicate that the eampler nonle collected 
mettrlal from a eand depoalt in tht lrreplar bed. 
The averatt concentration at the vertical wae a~ut 
2, 000 ppm, and the two set• of eamplu &JrU very 
cloaelf, (Itt fir. 2d.) 

Tht data for tht three atrtama are pre11nted In 
tablta 1, I, and I. The reaulta aeem to be alftottd 
neither by Umt trendt nor by cycUc variation• of 
concentration durlnf periodt of mtlluremtnt. The 
conaentraUona of U aamplea taken conttcutivtly with 
the handline aampltr in the Platlt Jlivtr near Louie· 
vUlt were 1u, an, aoa, 114, 204, au, 111, ao3, 
ll'P, .... aaa, 110, 114, 204, 111, and 101 ppm. 

Another tJpt of teat waa made at lalt Cr•ek at 
Lincoln, Nebr., to compare a handline eampler with 
a Ul D·U tamp1tr (table 4), Paira of aamplta were 
obtained for variout oonotntratlona throufhout the 
tummtr of 1114. Moat of tht mtaaured auaptndtd• 
atdlment diaohartt at the ataUon oonaiata or alll and 
ola,., 

In oonolualon, the handUnt aampltr haa eampUftJ 
oharacttrlaUca aimllar to thott of Ul 0-41 and 
Ul D·41 aamplert. Tha handUne aampltr ma~ bt 
uatd ln plact of the orant•optrated UB 0·41 or Ul 0·41 
aampltra whtn oondltlone for Ua uat are mort ault· 
able than for the larpr aampltra, The handUnt 
aampltr m•1 aamplt C!OnctntraUona aomtwhat hilhtr 
or lowtr than a Ul 0·43 aampler if atrtambtd oharao· 
ttrliUoa are ouoh that tht Ul D·41 t!lmpler noaalt Ia 
cloatr tn or further from tht ltrtambtd than the hand· 
Unt aamJtltr noult at the hlentloel vtrUcal. The 
handUnt aampltr Ultd at prtltl" Ia not claimed to bt 
a finlahtd product blat ma, bt wort~ or furthtr ttaUnJ 
lnd reflntmtn,. in dtalp. 
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Table I. -Suspended-sediment concentrations, in pa r ts pe r millio n, obtained by US 0 - 43 , US OH - 48 , a nd handl.ine 
sample rs 

Middle Loup Rive r at Arcadia, Nebr . Platte River near Lo uisvi lle , Nebr . 

Sampling period: 40 minute s Sampling period: 60 minutes Sampling pe riod: 30 minute s 

us 0-43 US OH - 48 Handline 
sampler 

us 0-43 US OH _48 ! Handline 
sampler 

us 0 -43 Handline 
sampler 

354 .. .. . . . . . . . .... .. .... . . . ..... . .. . . .... ···· · ·· · ···· · - · · · 136 •. ... ...... . ... . . . ········· · ···· · ·· ·· 214 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 I . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 184 193 . . . .. . . . ...... . .. . . 

521 .. . ............. . .. . . .. . . .. ... .. . .. .. 193 . ... . . .. . .. .. . .... . ... ... . . ..•. . .. ... ····· · ·- · · · · · · ····· 228 
636.. . ..... ... .. . .. . . . .. . ... . . . . . ... .. . . . . ..... . . . . . . .. .. . 182. ....... . ...... . .. 211 .. . . ... . ... . .. . . .. . 

·· · · · · · · ·· · ·· ··· · · · ............. . .. . .. 394 .............. ... . 188 . . ........ . .. .. . . . . . ... . . . . ... . .. . . .. 206 
515 . .... . . ..... . . .. . . · ····· · · · ·· · · ····· 390 ... .. ....... . .... . .. . .. . ... . • . .. .. . . 178 . .. . ... . ..... .... . . 

· ··· · ·· · · · ··· · · · ··· . ... . . . . . . . ... . .. . 515 ...... . . . . . ... ...• .. . . . .. .. ..... ... . 167 .... ...• .. . .. .... .. 195 
. ... ... .. .... ... . . .. 427 . . ... .. .... . . .... 150 ... . ..... .... . . ..... .. ..... . ........ 204 . .. . . ... .. . . ...... . 

39 1 ········ ·· · ··· · · · ·· · · ·· · · · ··········· ..... . . .. ... ...... . .... .. . . . . . ....... 205 . . . . . .. . ...... . .. .. 240 
· · ··· · ············ 179...... . . . ... ..... . . .. . .. . ........ . ... 173 ............. .. .. 226 .......... . ....... . 

421 . . .. .... ... . . . ... .. ... . ............ ...... ......... . ... 157 . . . . ... .. ... . ..... ... ... ... . . ... ..... 226 
359 . ....... . .......... . . . . ......... ..... ................... . .... .. . . ... . .... . 191 207 .. ..... ..... . .. . .. . 

.

...... ·.·· .. ·.·.·.·.··.·.· .·.·.· _· ! 289 . . .... . . ..... ..... .. .. .. .... . . ... . ... . . ... . . ...... .. . .. 189 ........ . .......... 203 
....... . ...... . .... 369................... 152... .. .. . ..... . .... 227 . ... . . . . ... . ... .. .. 

.. . .. . .......... .. . . .... .. ...... . .. . 456 _................. . ...... ... .. . ..... 154 . .. ................ 292 

.. . . ..... .. . . . .. . . .... . ... ...... .. . .. 305 21 2 .... ............. .................. 240 ... . . .. .. . .... . . . .. 
429 ..... .. ..... ...... . .......... ... ..... ............... . .. .. . ... .. ... ...... . 192 ... . ........ . ..... 218 

... .... ... .. .. . . .. .. ... . . ....... . ... . 31 8 188 . . ... .... . . . ...... ... . . .. .. ......... 215 .. . . .. . ... . . . . . . . . 

. . .. ....... . ...... .. . . . . .. . ... . . .. ... 254 .. . .. ....... ...... ..... .... ..... . . .. 213............. .. . ... 218 
613 . ... . .. .. .. . .... . . . .. ... . . . .. . . . ..... 187 .. . ... .. ... ... .. .. . .... . . ... . .. .. . . . 18 9 ......... .. . . .. ... . 

209 
163 ........ .. . . ..... . 

203 
239 ... .. . .. . .. .. .. .. . 

247 
177 ... .. .. .. . .... .... .. ..... . . . .. .. . .. . 
194 .... .. .. .. . .. . . . ... .... . ... .... .... . 

192 

Table 2 . --Summary of statistics fer comparing the handline sampler and the US 0 - 43 sampler 

Numt.er of observations Mean concentration Standard error of mean 
Fiducial limits of mean 

(90-pe rcent I eve I) 

Handline Handline us 0 -43 
Handline us 0 -43 Handline us 0-4 3 us 0-4 3 

sampler sampler sampler sampler 

Middle Loup River at Arcadia, Nebr . 

81 9 1 3691 47 1 1 35 30 312 - 4261 406 -5 36 

Platte River near Louisville, Nebr. 
----

12 9 195 189 6.8 8. 7 18 3 - 207 173-205 
10 10 224 209 8.6 6 . 0 208-240 198-220 
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Table 3. -Suspended-sediment concentrations by 
sampling alternatel,y with the US D-43 sampler 
and handline sampl,ir, Niobrara River near 
Norden, Nebr. 

Time 
(a.m.) 

Concentration (ppm) 

US D-43 Handline sampler 

10:20............. 2,090 ............................ .. 
10:21............. .................... 2, 610 
10:22............. 2, 130 ............................ .. 
10:23............. .................... Bed material 
10:24............. 2,120 ............................ .. 
10:25............. .................... 2, 130 
10:26 . . .. ..... .... 1, 830 ............. . ............... . 
10:27............. .. . ................. 1,770 
10:28... . ... . . ... . 2, 430 ......... .. _ ................. . 
10:29............. .................... 2,040 
10:30............. 1, 750 ............................. . 
10:31............. . .. ................. 1, 630 
10:32.... . ........ 1, 990 ............................. . 
10:33............. ........ . ........... 1, 920 
10:34..... . ... .... 1, 870 ............ . ............... .. 
10:35 . . . .......... .................... 2, 130 
10:36 . ............ 2, 390 ............................ .. 
10:37............. ................... 2,030 
10:38............ . 1, 570 ............................ .. 
10:39............. ................... Bed material 

Average ...... 2, 020 2, 030 

Table 4. -Results of comparative tests of the US D-49 
sampler and the handline sampler, Salt Creek at 
Uncoln, Nebr. 

Depth of water 
(feet) 

3.0 .................................. .. 
2,5 .................................... . 
4. 8 .................................... . 
4.8 ................................... .. 
7.0 ................................... .. 
3,0 ................................... .. 
4.0 . . ............ .. ....... . .... . ...... .. 
10.0 .................................. .. 

Suspended-sediment 
concentration (ppm) 

Handline US 0-49 
sampler 

380 
297 

5,580 
5,580 
9,040 

491 
3,680 

19,200 

393 
318 

5, 620 
5,460 
9,060 

474 
3,620 

18, 800 

lllt .-M . • . , - ·, D.O. taU I 

·. 
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