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FURPOSE
To continue field testing the ground-penetrating radar (GPR) on selected
soils within Horthern New Jersey.

PARTICIPANTS
Obie Ashford, State Resource Conservationist, 5C5, Somerset, KJ
Jim Doolittle, Soil Specialist (GPR), SCS, MNENTC, Chester, PA
Tor Drewes, Water Resource Leader, SCS, Somerset, NJ

Tim Dunne, Soil Conservationist, SCS8, NHackettstown, NJ

Carl Eby, State Soil Scientist, SCS, Somerset, NJ

Jim Ferrell, Soil Conservationist, SCS, Hackettstown, NJ

Sy Goodman, Soil Sclemtist, SCS, Hempton, KJ

Kent Hardmeyer, District Conservationist, SCS, sMorristown, NJ
Call Martin, Conservationist, 5CS5, Freehold, KJ

Janice Reid, Conservationist, SCS, Freehold, KJ

Joaune Vogel, Cartographer, SCS, Somerset, RJ

Mack Wilson, Area Conservationist, SCS, Clinton, NJ

Equipment -

The subsurface interface radar is the SIR System—8. This system consist
of the model 4800 radar comtrol unit, model SR—B004H graphic recorder,
model DT-6000 digital tape recorder, and the model 30 program countrol
unit. Although the 80, 120, and 30 iz antennas were used at various
times and under differing soil conditions, the 120 MHz antemna with the
model 705DA transceiver, providing the best balance of image resolution
and probing depths, was preferred.

Discussion

During this field investigation, the CPR was used as & toocl fer
determining the composition of various map units. The first study site
was in an area of Penn shaly silt loam, 2 to 6 percent slopes in Somerset
County. The CPR effectively charted the upper contact of the ghallow to
moderately deep bedrock. However, maximum depth of consistent penetration
was slightly less than four feet. Wwithin the study area, the aversge
depth to bedrock is 22.4 inches. Based on one transect, the composition
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of the map uvnit is 45 percent Klinesville (loamy-skeletal, wmixed, wesic
Lithic Dystrochrepts)}, 45 percent Penn (fine-loamy, mized, mesic Ultic
Hapludalfs) and, 10 percent Lanadowne (fine, mixed, wesic Aquultic
Hapludalfs) soils. Present map unit description of Penn shaly silt loam,
2 to & percent slopes (Pnk) mentions inciusions of small areas of
KElinesville, but not Langdowne scils. Additicnsl tramsects are needed to
establish an estimate of the composition of this wmap unit at a higher
level of confidence.

Two ereas of Washington loam, 2 to 8 percent slopes, were invegtigated in
Morris and Warren Counties. Washington (fine—loamy, wized, mesic Ultic
Hapludalfe) soils have incressing amounts of fragmente of weathered
limegstone in the gubstratum. Depth to bedrock ranges from 5 to 20 feet
and is variable over short distances. With microprocessing, the GPR
provided a clear, coutinucue graphic profile of the underlyiong gravelly C
horfzon snd/or bedrock.

In the Morris County Soil Survey Heport, the Washington soil is described
88 having limestone fragments in the substratuxm. The amount of limestone
fragments incresses with increasing soill depth. Depth to limestone
bedrock is described as belng "at a depth of & to 10 feet.” 1In a
representative area of Washington loan, 2 to 3 percent slopes, near long
valley (Yorris County), the depth to the gravelly ZC horizon ranged from
16 to 48 ipches and averaged 34 inches. Depth to jointed and fractured
bedrock ranged from 41 to 74 inches and averaged 56 inches. 1In the
studied area, 20 percent of the soils are very deep and 80 percent of the
soils are deep over bedrock.

In Warren County, neither a contrasting gravelly ¢ horizen or bedrock is
described in the typical pedon of Washington soil. In 8 representative
area of Washington loawm, 3 to & percent slopes, near Stewartsville, the
depth to the gravelly C horizon ranged from 17 to 64 inches and averagsed
48 inches. Bedrock was not discerned by the GPR within the upper 6 to 8
feet of the goils profiled. The depth to the gravelly C horizon varied as
follows: within depths of 20 inches in 11 percent; within depths of 20 to
40 inches in 1] percent; within depths of 40 to 60 inches 1in 56 percent;
and greater than 60 inches in 22 percent of the tramsected sites.

At the Warren County study area, the GPE failed te detect the argillic
horizon of the Washington scil and the fragipan of an included area of
Bartley (fine-loamy, mixed, mesic Typic Fragiudults) soil. Adeittedly in
some profiles the aprillic horizom and fragipan were weakly expressed, the
clay bulge enlarged gradually with increasing depth, or the argillic
horizon was too close to the surface for the 120 MHz antenna to detect.

Areas of Riverhead (cosrse-losmy, mixed, mesic Typic Uystrochrepts) and
Dunellon (cosrse—~loany, mixed, nesic Typic Hapludults) scils were
investigated with the GPK near lake Tappan in northern Bergen County. The
GPR provided clear and interpretashle profiles of these soils. In an area
of Dunellon soil, the GPE charted the depth to the argillic horizon,
thicknesg of fill and outwash deposits. In an area of Riverhead soil the
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LR provided an exceptional cross-sectionsl profile of the underlying
stratigraphy of the outwash, The GFHR separated strats within the
tiverhead s0il on the hasis of grain size, particle size distribution, and
hulk density.

A nearly level susamit area of Boonten {coarae~loary, vixed, mesic Typic
Fragiudalfs) soils was transected with the CPE on the Pelisades uear
Alpine. The depth to, lateral extent, and variability of the arpillic
horizon and the underlying bedrock were clearly charted on the radar's
sraphic profile, but a frapipen was not observed. The ergillic horizon
appeared to he discontinuous: beilng segmented by rock fragments of shallow
tedrock. The depth to bedrock averaged 25.8 incher and ranged from 14 to
63 inches. Alcng the transect, 25 percent of the soils were shallow, 62
vercent of the soils were noderastely deep, and 13 percent of the soils
were very deep. The very deep soils within the stwiy ares are members of
the Wethersfield (coarse~loswy, mixed, wesic Typle Dystrochrepts) series.

A second transect was conducted along a sideslope area at the Flat Rock
irook Hature Center in Fngleweod. Here, the colluviue wes thick and the
depth to bedrock was greater than 60 inches. Clearly, the two areas
fnvestigated along the Palisades in Bergen County need to be wapped as
separate map units.

Un Friday, an area of Freehold (fine~loauwy, mixed resic Fypic Hapludults)
soll was lnvestigsated near Freehold. The GPR provided a clear and
interpretable profile of the major diagnostic subsurface horizons and
distinguiehing underlying strata.

Results

This study complements an esriier investigation (see my report of July 2,
1984) and confirws the wide potentisl of the GPK ss a investigatory and
quality control tool for soil survey operations in Northern Hew Jersey.
Though restricted to depths of less than 4 feet in soils formed in
materials weathered fros shale and siltstone, the GPR cen, in most sreas,
provide soil inforwstion to depths in excees of 6 feet. In wmost areas of
Morthern New Jersey, the GPK can be used to ilmprove the queality of soils
data and interpretations.

All graphic profiles have been returned to Carl Eby, State Soill Scientist,
under a separate cover letter.
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