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Sampling with the US DH-48 Depth-I ntegrating
Suspended-Sediment Sampler

Characteristics

Description: The US DH-48 isalightweight sampler used for collection of isokinetic depth
integrated suspended- sediment samples where wading rod suspension isused (Figure 1). The
insrument can sample to within 3 ¥2inches of the sreambed. The sampler consists of a
streamlined auminum cagting, 9 5/8 inches long (less nozzle), which partidly encloses around
pint glass milk bottle sample container (must be purchased separatedly). The sampler weighs 4
1/2 pounds including the sample container. A plastic (dyed yellow) or brass nozzle extends
horizontally from the nose of the sampler body. A streamlined projection, pointing toward the
rear on the side of the sampler head, accommodates the air exhaust port from which air may
escape from the bottle as the sampleis being collected. A standard 1/2 inch wading rod (must be
purchased separately) is threaded into the top of the sampler body for suspending the sampler.
The sample container is held in place and sedled againgt a neoprene gasket in the sampler head
by a hand-operated spring-tension bottle retainer at the rear of the sampler.

Sample container: The sampler isdesigned for use with around pint glass milk bottle. A
gasket indde the front of the sampler provides a sed between the sampler and sample container.
Toingall the sample container the bottle retainer is pulled rearward and swiveled to ether Sde
of the centerline of the sampler to provide clearance for inserting the bottle. The bottle can then
be did into the body of the sampler while making sure the bottle mouth seets squarely on the
gasket. Removad of the sample container is accomplished by reversing the procedure.

Sampler function: When the sampler containing a sample bottle is submerged and oriented into
the flow (nozzle horizontal and pointed upstream) a continuous stream filament is discharged

into the sample container during the entire time of submergence, even after the sample bottle is
completdy filled. Theair in the sample container displaced by the sample may escape through
the air exhaust port. A fixed head differential of 11/16 inch between the intake nozzle and the air
exhaudt port facilitates sampling in stream with low velocities or dack water. |If the bottle
becomes entirely full, the sample may not be representative and should be discarded. Although
the capacity of the sample bottle is gpproximately 470 mL, the tilt of the bottle is such that any
sample containing more than 420 mL of awater-sediment mixture may bein error. In order to
provide sufficient sample for alaboratory andyss, the length of time the sampler remains
submerged should be adequate to produce a sample volume greater than 375 mL but not exceed
420 mL. Itisgenerdly preferable to save an initial sample smaller than 375 mL and sample the
stream vertica a second time, or even athird time. Each of the supplementa samples should be
collected in the same sample bottle. However, sufficient latitude in minimum sample volumes
should be permitted to obviate retaking alarge number of samples.
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Limitations

Veocity limitations. The US DH-48 sampler will collect acceptable flow weighted samplesin
sreams with velocities from 1 to 9 ft/sec. An acceptable velocity rangeisone a which a
representative flow weighted sampleis collected a a sampler inflow efficiency between 90%
and 110%. Inflow efficiency is defined astheratio of the sample velocity entering the nozzle to
the ambient stream velocity. An inflow efficiency of 100% isreferred to asisokinectic. A
graphica presentation of inflow efficiencies for the US DH-48 is presented in (figure 2)*.

Depth limitation: The US DH-48 sampler will collect flow-weighted samplesto a maximum
depth of approximately 9 ft a sealeve. This depth is much grester than can be waded. To
sample at depths grester than wade-able, wading rod extensons (available from FISP in 1- and
3-foot lengths) can be added to the sampler. The sampler can then be deployed from alow
bridge or boat.

Maximum safe wading depths depend onthe sze of the fidld technician, the stream velocity,
and the streambed materid. A wading factor can be easily determined by multiplying the depth
(in feet) of the stream by the stream velocity (in ft/sec). For safety, a stream condition that
produces afactor of 10 or greater should not be waded. In addition, if the stream depth is greater
than three feet caution should be used. A fidld technician that is 5 ft tal weighing 120 |bs should
likely avoid streams with 3-ft and greater depths. However, afidd technician that is 6 ft tall and
weighs 200 Ibs would normaly be able to wade 3-ft degp sreamswith little difficulty. Itis
important that field technicians know and grictly adhere to their persond wading limits.
Additiona caution should be used when the streambed is composed of loose or dippery materid.
Algae coated cobbles can be as dippery and dangerous asice. Safety should dways be afield
technician’sfirg priority. Alwayswear a persond flotation device when collecting awading
sample.

Unsampled zone: The US DH-48 can sample to within 3 1/2 inches of the sreambed. This
unsampled zone is due to the distance between the nozzle and the bottom of the sampler.

Trandgt ratelimitations. The trangt rate (R;) isthe speed of lowering and raising the sampler in
the sampling vertical. A transit rate diagram for the US DH-48 is presented in figure 3%°.
Acceptable trangt rates for the US DH-48 sampler can be seected by using this diagram. The
light blue shaded area of the trangit rate diagram corresponds to combinations of sampling

depths, trangt rates, and mean velocities that will produce sample volumes between 300 and 420
mL. The dark blue shaded area of the trangit rate diagram corresponds to combinations of
sampling depths, trangit rates, and mean velocities that will produce sample volumes less than

300 mL. Thewhite or non shaded areas of the trandt rate diagram corresponds to combinations
of sampling depths, trangt rates, and mean ve ocities that will produce overfilled samples (to the
left of the shaded areas) or compression induced excessive nozzle inflow velocities (to the right

of the shaded areas).
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The following factors should be considered when sdecting atrangt rate:

1. R must befast enough so that the bottle is not overfilled.

2. R must be dow enough to obtain asample of sufficient volume to provide enough
sediment for andyss.

3. R must be dow enough to not exceed the gpproach angle limit. The gpproach angle limit
for the US DH-48 (and dl isokinetic FISP samplers) is 0.4 the mean stream velocity.

4. R must be dow enough to not exceed the compression rate limit.

Instruction for use of the US DH-48 sampler

Sampler inspection: The sampler body should be ingpected for damage and missing parts.
Both ends of the exhaust port should be clear and unobstructed. The exhaust port can be
damaged if the sampler is struck against arock while sampling or dropped during transportation.
An obstructed air exhaust port can adversdly affect the sampler inflow efficiency. Thethreadsin
nozzle hole and wading rod receptacle should be checked for stripping and obstructions. The
threads in the wading rod receptacle can be chased with a 3/8-20 NS threading tap. The threads
in the nozzle hole can be chased with a 7/16-20 NF threading tap. Check the bottle retainer for
adequate tension to hold the sample container in place. Check the gasket seat areainside the
head of the sampler for burrs and obstructions that would interfere with the seating of the gasket.

The sampler nozzle, bottle gasket, sampler container, wading rod, and wading rod extensions
should aso be ingpected. Plastic nozzles produced by FISP for the US DH-48 sampler are dyed
ydlow and the brass nozzles are samped with the numerds“48”. The nozzle should be straight
with no vishble signs of damage. The bore should aso be ingpected for Sraightness and any
sgnsof burrs or deformity. The threads on the nozzle should be checked for damage. If thread
damage is found the threads can be chased with a 7/16-20 NF threading die. If damage or burrs
are found in the bore or at either opening it should be discarded and replaced with a new nozzle.

FI SP recommends neoprene gaskets for the US DH-48 sampler. If the gasket is hard to the
touch, torn, or deformed to the point that it will not fit flush in the gasket seet areaof the
sampler, it should be discarded and replaced with anew gasket. The gasket is pressfit by hand
into the seet in the head of the sampler. If the gasket isin good condition, it should remainin
place onceit is pressed into the seat. No adhesives or mechanical devices are required to retain
the gasket in the sampler.

A 1-pint glass milk bottle is the recommended sample container for the US DH-48 sampler. It
should be ingpected for cracks or chips and should be cleaned prior to going to the field.
Cracked bottles should be replaced. A bottle with a chipped area can be used if it does not
impair the soundness of the bottle and the chip is not in the mouth area of the bottle and would
prevent an adequate sed with the bottle gasket.

The wading rod and any wading rod extensions should be checked for damage to the screw
threads. If damageisfound, the threads can be chased with a 3/8-20 NS threading die. The
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female threads of wading rod extensions can be chased with a 3/8-20 NS threading tap.
Attempting to mate awading rod or wading rod extenson with damaged threads to a US DH-48
sampler can damage the threads in the softer materid (auminum) of the US DH-48.

Sampler assembly: Once the sampler body and associated equipment has been checked for
damage, screw the wading rod into the top the sampler. If the stream depth is near 3 ft deep or
greater, awading rod extension can be added to dlow easier control of the sampler in the deeper
dreams. Wading rod extensions are available in 1- and 3-ft lengths.

The nozzle should be screwed into the sampler by hand. FISP strongly advises that wrenches
and pliers not be used to ingal the nozzle. It is easy to over tighten the nozzle and damage the
threads. If the threads in the sampler and on the nozzle are not damaged, the use of toolsto
insert the nozzle should not be required.

Thefind step in the assembly of the sampler isingdlation of the sample container (1-pint milk
bottle). The sampler should be turned upside down and the bottle retainer rotated approximately
90° to the l€eft or right of the centerline of the sampler. Thiswill dlow the bottle to be did into
the sampler body. Oncethe bottleisin place and its mouth pressed againgt the gasket; the bottle
retainer should be pulled rearward to clear the base of the bottle, turned until it is centered over
the base of the bottle, and tension gently released to press the bottle againgt the gasket. To assure
the mouth of the bottle is properly sealed againgt the bottle gasket, the bottle should be rotated
left and right. To check for an air-tight sedl between the bottle and the sampler; place ashort
length of clean flexible tubing over the nozzle, block the air exhaust port with afinger, and

gently blow (by mouth) into the tube that is attached to the nozzle. Do not place mouth directly
on the sampler or nozzle. They may be contaminated from previous sampling. No ar should
escape from the sampler. If air escapes, the bottle should be reseated against the bottle gasket
and rechecked.

Sampling: Prior to collecting a sample, measure or estimate the mean stream velocity. Thetime
required to fill the sample container to 395 mL can be sdected from table 1. Thetrangt rate can
be determined by dividing the sampling time by two times the depth of the stream. Once
cdculated, the trangt rate diagram in figure 4 should be checked to determine thet it fals within
acceptable limits,

Example
If V(mean stream velocity) = 4.0 ft/sec,
T(sampling time) = 10 (selected from table 1).
For a stream with Distream depth) = 2.5 ft,
Rt = (2 X Distream depth)) = T(samplingtime) = (2 X 2.5ft) + 10 sec = 0.5 ft/sec.
This example assumes that a sample of 395 mL is collected.

The trangit rate can aso be selected by using the trangit rate diagram. Using the information
from the previous example; draw a horizonta line on the diagram that corresponds to the depth
of 4 ft. Next sdect a point on the previoudy drawn line in the middle of the light blue shaded
area. From this point draw averticd line to intercept the bottom axis. The number that
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corresponds to the intersection of the vertica line and the bottom axis is multiplied by the mean
dream velocity to produce the trangit rate.

When wading a stream to collect a sample, the field technician should attempt to minimize flow
resstance and maximize stability. By turning Sdeways the force of the water that would push
the field technician downstream can be minimized. Using this stance while dightly bending the
upstream knee and leaning into the flow will increase Sahility.

The sampler should be held away from the field technician’s body and as far upstream as
possible while il maintaining sability (figure 4). The wading rod should be held verticaly

with the sampler and nozzle pointing upstream and as far away from any disturbance to the flow
caused by the field technician. Using a congtant transit rate, previoudy selected, lower the
sampler through the water until it reaches the bottom. Care should used to avoid breaking the
sample bottle as it touches the bottom and to prevent tirring up loose sediment that could bias
the sample. Once the sampler touches the bottom, immediately reverse the direction of the
trangt and raise the sampler, usng the same trangt rate, until it clears the surface of the water. If
sample volumes are not being composited, cap and label each bottle. Each sample label should
contain adequate information to identify the sample and to satisfy the purposes of the
investigation. The following items are suggested:

Name of stream

L ocation of the cross section
Locetion of the vertica

Stream depth covered by the sample
Stage of the stream

Date

Time of day

Identification of personnel
Sampling time

Water temperature

Coordination with sample groups
Serid number of sample

Questions and commentsregar ding sampler operation should be addressed to:

FEDERAL INTERAGENCY SEDIMENTATION PROJECT
Waterways Experiment Station
3909 Halls Ferry Road
Vicksburg, MS. 39180-6199
(601) 634-2721
woned @usgs.gov
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Figure 2. Inflow Efficiency diagram for the US DH-48
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Note: The following configuration and volumes were used to produce this
diagram. Thetota volume of the sampler container was 470 mL. The
maximum optimum sample volume was 420 mL. The minimum optimum
sample volume was 300 mL.

Figure 3. Trangt Rate Diagram for the US DH-48 sampler
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Figure 4. Proper wading sampling stance using a US DH-48 sampler
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Velocity in Volumeinml Timein

ft/sec seconds

1.0 395 41
1.2 395 34
1.4 395 29
1.6 395 26
1.8 395 23
2.0 395 20
2.2 395 19
2.4 395 17
2.6 395 16
2.8 395 15
3.0 395 14
3.2 395 13
3.4 395 12
3.6 395 11
4.0 395 10
4.8 395 9

5.2 395 8

5.8 395 7

6.8 395 6

7.6 395 5

9.0 395 4

TABLE 1. Flling timesfor the US DH-48 Sampler
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