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suggesting it was no longer standing or was a ruin. However, the grist mill and pond were
evaluated at $500.00 in 1905.

Sometime between the end of World War I and 1933, the current bridge (3-918) at Reynolds
Mill Pond was constructed to replace the earlier dam/bridge system. Beginning in 1917, the
newly established Delaware State Highway Department adopted the use of reinforced
concrete box culverts as the standard for state highways (Lichtenstein Consulting Engineers,
Inc. 2000:153). It is possible the Reynolds Mill Pond Bridge was constructed as a result of
the 1919 State Aid Road Law which allowed counties to issue bonds to match available state
funds. Sussex County was the first of the Delaware Counties to take advantage of the new
law to improve its road system during the 1920s (Lichtenstein Consulting Engineers, Inc.
2000:12). A ca. 1940 construction plan for Contract No. 961 shows the culvert and the mill
building at the mill pond (Jensen’s Mill Pond) (Delaware State Highway Department
1940:Sheet 6).

The design of the reinforced concrete box culvert at Reynolds Mill Pond is a typical, early
twentieth century design solution for a small span (10’ long). The design allowed for the
combination of vehicular movement and water flow control within one structure. The
associated grist mill remained extant until the early 1970s and documented use of the mill
gate controls for the pond was recorded in 1983 (DelDOT 1983). Harry Isaacs owned land
adjacent to the millpond and also held the water rights to the pond as recently as 1983
(DelDOT 1983).

History of Reinforced Concrete Box Culverts in Delaware. The use of reinforced
concrete box culverts in Delaware and in the United States was first introduced on highways
during the early decades of the twentieth century. Concrete slab bridges and reinforced
concrete box culverts are similar both in design and early history as a result of the increasing
popularity of concrete as a building material in the early twentieth century. Concrete became
the predominant type for highway bridges and short railroad spans in the early twentieth
century as a result of improvements in concrete technology (P.A.C. Spero & Company
1991:122). Concrete was relatively economical to use and the simplicity of using the
material made it a widely accepted choice for bridge construction in the United States and
Delaware. A box culvert is similar in design to a slab bridge. A slab bridge concentrates
reinforcing steel in the lower section of the slab and at the ends. The amount of steel and the
depth of the slab are determined by its length and live-load capacity (Lichtenstein Consulting
Engineers, Inc. 2000: 189). A box culvert differs with the exception of the slab being
integral with the side walls and floor, or invert slab, constructed as part of the culvert. The
box culverts can be single or multiple cell construction. They are excellent for areas where
there are minor streams and they have been primarily used for spans between 8’ and 15 in
length. This construction type presented the state with an economical and efficient
engineering solution. The technology of the reinforced concrete box culvert has remained
relatively unchanged since the early half of the twentieth century with the exception of an
increasing use of pre-cast box sections instead of cast-in place sections during the last quarter
of the twentieth century (Lichtenstein Consulting Engineers, Inc. 2000: 224).

The extensive use of reinforced concrete for box culvert construction in Delaware throughout
the twentieth century has led to numerous examples of this type extant throughout the state.
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As of 2002, twenty-three (23) reinforced concrete box culverts have been inventoried in
Delaware ranging from a construction date of ca. 1910 to 1956. Of these inventoried
resources, six (6) are considered eligible for the NRHP, NC-430 (1928), NC-504 (1939), K-
42A (1933), S-200-H-1 (1912), S-329 (ca.1910), and S-709 (1938). These resources were
found to be good examples of the reinforced box culvert type. Only S-200H-1 retains its
historically association with an existing mill complex, Hearn’s Mill, in Sussex County.
Three (3) of the six (6) are located within Sussex County, two (2) in New Castle County and
one (1) Kent County. Bridge S-918 was not identified and recorded as part of the extensive
surveys conducted in Delaware in 1991 or 2000. In addition, Federal Highway
Administration and Delaware State bridge surveys traditionally do not record spans less the
20’ and these structures are not considered bridges (Kevin Cunningham 2002, pers. comm.).
However, there were fourteen (14) culverts less than 20’ in length that were recorded as part
of these surveys. It is unclear why Bridge S-918 was not identified and how many additional
resources might have not been recorded.

Evaluation

The Reynolds Mill Pond Bridge, constructed ca. 1925, was evaluated for its individual
significance and potential eligibility for listing on the NRHP. Analysis of the Reynolds Mill
Pond Bridge indicates that the bridge is not associated with events that have made a
significant contribution to the broad patterns of history (Criterion A) and the resource is not
known to be associated with the lives of significant persons (Criterion B). The Reynolds
Mill Pond Bridge is a modest and typical example of the reinforced concrete box culvert.
The use of a single arch in the parapet wall is remnant of the multi-arch designs found at
Bridge 3-806, Bridge 3-808 (demolished), and its associated penstock bridge (demolished).
However, the resource does not represent the work of a master or possess high artistic values,
and its extensive alterations obscure its embodiment of the distinctive characteristics of a
type or method of construction (Criterion C).

Although the Reynolds Mill Pond Bridge was associated with the development of the
infrastructure system and the milling industry in Delaware during the first half of the
twentieth century, the bridge no longer possesses sufficient historical fabric and character
that would allow it to accurately convey its contribution to those aspects of history. In
addition, the demolition of the associated mills contributes to the resource’s inability to
accurately convey its significance in relation to the milling context. The resource’s physical
location has been retained. The rural setting of the resource has also been retained, but an
increase of development pressure and traffic has begun to compromise its isolation. In
particular, this type of bridge construction was common during the first half of the twentieth
century in Delaware and it has undergone alterations that have compromised its integrity.
The introduction of non-compatible building materials, for example the introduction of a
metal sluice gate to replace the original wood sluice gate and the demolition of one of its
original parapet walls, has contributed to a compromise of design, materials and
workmanship. In addition, comparative analysis documents that this bridge is not one of the
best preserved examples of reinforced concrete box culverts in Delaware. In terms of the
execution of the arch in the parapet wall, Bridge #3-806 is similar in construction and
function and incorporates a multi-arch design in its parapet wall. The physical association of
the Reynolds Mills Pond Bridge was severely altered with the demolition of the grist mill and
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assoclated buildings east of the bridge. The Reynolds Mill Pond Bridge no longer retains
sufficient aspects of integrity to convey its individual significance (Table 4-4). Based on the
on-site study of the resource and extensive research to develop an historical context for the
bridge, it has been recommended as not eligible for listing on the NRHP.

Table 4-4. Integrity for the Reynolds Mill Pond Bridge

Aspect of Integrity Finding
Location Yes

Setting Yes

Design No

Materials No
Workmanship No

Feeling No

Association No

Overall Assessment Loss of Integrity

4.3.5 Bridge on S319 over Diamond Pond (3-806), Broadkill Hundred, Sussex County
(CRS #S-9849)

General Description

Bridge 3-806 over Diamond Pond is located on S319 in Sussex County, Delaware. S319 at
Bnidge 3-806 is a two-lane road in the town of Milton, Sussex County, Delaware.

Bridge 3-806 is a reinforced concrete box culvert that carries a two-lane road over the
waterway of Diamond Pond. The dual function of the bridge includes carrying traffic over
the waterway and water flow control. The ca. 1917 bridge is a single span, triple-cell, 14’-
long, 22’-wide structure with two parapet walls each pierced by three arches (Figure 4-7).
With the exception of the arches, the parapet walls are not architecturally embellished and
are modest in design. The concrete parapet walls are approximately 3’ from ground level and
are approximately 8 thick. U-shaped concrete wingwalls extend from the parapet walls.
The spillway of the multi-cell box culvert allows the water from the pond to spill into a
stream. At the time of its construction, Bridge 3-806 water control functions included
providing upstream water storage for the mills on Wagamon’s Pond less than a mile away
(demolished ca.1991). The functional wood gates that controlled the amount of water
moving through the spillway are no longer extant. These gates were in existence as recently
as 1992 (DelDOT 1992).

Bridge 3-806 has undergone a degree of deterioration to the parapet walls, wingwalls, and
apron comer. The design of Bridge 3-806 has been attributed to the same designer of Bridge
3-808 and its associated penstock bridge off of Wagamon’s Pond on Route 197 in Milton
(demolished ca.1991). Bridge 3-806 and the penstock bridge were both multiple-cells, single
span reinforced concrete box culverts with three arches in the parapet walls. The penstock
bridge had a single parapet wall with functioning wood gates. Bridge 3-808 was a larger,
multiple-cell, two-span, bridge and water flow control structure measuring 23’ in length with
six arches in each parapet wall. The multi-arch design in the otherwise modest parapet wall
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at Bridge 3-806 is considered an “unusual design” and has been found on only two other
inventoried bridges in the state, Bridge 3-808 and the penstock bridge at Wagamon’s Pond
(P.A.C. Spero & Company 1991:136; Heite 1991:34). The demolition of the bridges at
Wagamon’s Pond leaves Bridge 3-806 as the only extant cxample of this parapet wall design.
However, Bridge 3-918 (over Reynolds Pond) is a single cell, rcinforced concrete box culvert
with a single arch in its remaining parapet wall.

Figure 4-7. View of Bridge 3-806’s Parapet Wall (South) at Diamond Pond (9/2002)

Historical Context

A sawmill stood in the area of Sand Hill Road (S319) in 1868, just beyond the town limits.
The mill was on the east side of the stream that flowed northward into the Mill Pond, and on
the north side of S319. The sawmill and a residence on the west of the stream and north of
S319, were both owned by J. Paynter. The residence was probably the miller’s house, since
the mill operator usually lived in close proximity to his workplace. Caleb R. Paynter
inherited the sawmill and residence in 1853 from Samuel R. Paynter, according to a plat filed
in the Orphans Court Records (SCO 1853b). The one-acre tract containing the residence also
included a bark mill, on the northwest side of the historical bridge crossing the mill pond.
This bridge appears to correspond to the present-day location of S319 in the project area, but
is not Bridge 3-806. In 1878, Paynter’s sawmill was still in operation but the bark mill was a
ruin (The Delawarean 1878 in Hancock and McCabe 1982). The property stayed in the
Paynter family’s hands for the remainder of the nineteenth century. The grist and sawmill
belonging to Sallie Paynter’s heirs were valued at only $1,000.00 in 1901, before they were
sold to Henry K. Wagamon (Broadkiln Hundred Asscssment 1901 - 1904).

By 1914, ncither mill building is shown on a map of the area, and a single large pond (Mill
Pond) still extends from west of the town of Milton southward. However, the residence
building appcars to still be standing in 1914 on the north side of S319. Physical and textual
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documentation suggests that Bridge 3-806 was constructed during the same time period as
Bridge 3-808 and its associated penstock bridge in ca.1917. Bridge 3-808 was constructed
by Sussex County (Levy Court of Sussex County 1917).

In 1933, the State of Delaware purchased the right of way from Henry and Emma Wagamon
to construct a state highway for one dollar. As part of the agreement between the
Wagamon’s and the state, it was understood that “this conveyance shall not include the water
rights...and that if in the future it shall be found necessary to widen the bridge across the
runway of the pond the State Highway Department of the State of Delaware shall extend and
rebuild the water gates of the flume” (Delaware State Highway Department 1933). DelDOT
records indicate the current bridge existed in 1933 and repairs were made throughout the
remainder of the twentieth century.

History of Reinforced Concrete Box Culverts in Delaware. The use of reinforced
concrete box culverts in Delaware and in the United States has been previously discussed
under Section 4.3.4. The only two known examples of reinforced concrete box culverts in
Delaware that had been designed with multi-arch parapet walls were Bridge 3-808 and its
associated penstock bridge at Wagamon’s Pond in Milton, Sussex County (demolished
ca.1991). These bridges, constructed in 1917, appear to have been constructed in
conjunction with Bridge 3-806 to provide water control flow for the Wagamon mills in
Milton (Figure 4-4). The mills which were historically associated with the Paynter tract near
the location of Bridge 3-806 had been demolished by the time construction commenced for
the bridge. Bridge 3-806, located at Diamond Pond, provided upstream water storage for the
Wagamon mills (Heite 1990:2). Bridge 3-808 and its penstock bridge were determined to be
eligible for listing in the National Register of Historic Places (NRHP) by the Delaware State
Historic Preservation Officer in 1991. Mitigation required HAER documentation, including
black & white photographs and written documentation of the bridges prior to their
demolition.

Evaluation

Bridge 3-806, constructed ca. 1917, was evaluated for its individual significance and
- potential eligibility for listing on the NRHP. Analysis of Bridge 3-806 indicates that the
resource was not associated with events that have made a significant contribution to the
broad patterns of history (Criterion A) and the resource was not known to be associated with
the lives of significant persons (Criterion B). Although the resource did not represent the
work of a master, its use of multiple arches in the parapet walls was a unique design feature
for reinforced concrete box culverts in Delaware and similar bridges have been deemed
eligible for listing in the NRHP (Criterion C).

Although Bridge 3-806 was associated with the development of the infrastructure system and
the milling industry in Delaware during the first quarter of the twentieth century, its
association had been compromised with the demolition of the Wagamon mills in ca. 1991
and the additional water control structures associated with this system. At one time, Bridge
3-806 and the associated water control structures were representative of an intact milling
operation in Delaware. Bridge #-806 had been the remaining evidence of this operation. The
resource’s physical location had been retained. The rural setting of the resource had been
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retained, but an increase of development pressure and traffic had begun to compromise its
isolation. It had undergone alterations and a degree of deterioration, including the loss of its
sluice gates, but the materials used for repairs were in-kind (concrete). The bridge was
constructed after the demolition of the Paynter mills on Diamond Pond, but its water control
features provided upstream storage for the Wagamon mills within the town limits of Milton
(Heite 1990:2). The design, materials and workmanship of the bridge had been sufficiently
retained to convey its significance for its architectural design (Table 4-5). In addition, it was
the single remaining representative of the water flow control system constructed on Diamond
Pond during this era. In particular, although reinforced concrete box culverts are a typical
solution for this type of situation, Bridge 3-806 exhibited a unique architectural detailing of
its parapet walls. Comparative analysis documents that this multi-arch, parapet wall design
of a bridge was the remaining extant example of this type in the state of Delaware after the
demolition of Bridge 3-808 and its penstock bridge in the 1990s. Prior to the demolition of
these two resources, they were determined to be eligible for listing in the NRHP by the
Delaware SHPO. A second example of the arch design is found at Bridge 3-918, but this
resource is a smaller span with a single arch in its remaining parapet wall and it is not the
best example of the reinforced box concrete culvert with the arch design. Based on the on-
site study of the resource and extensive research to develop an historical context for the
bridge, it was determined that the resource had retained a sufficient level of integrity and was
recommended as eligible for listing on the NRHP because it is locally significant under the
areas of architecture (Criterion C).

Table 4-5. Integrity for Bridge 3-806

Aspect of Integrity Finding

Location Yes

Setting Yes

Design Yes

Materials Yes

Workmanship Yes

Feeling No

Association No

Overall Assessment Retention of Integrity

44  BRIDGE 3-806 HAER DOCUMENTATION AND CONSTRUCTION
MONITORING RESULTS

As part of mitigation measures for Bridge 3-806, in compliance with Section 106 of the
NHPA and DESHPO guidelines, Historic American Engineering Record (HAER)
recordation was conducted prior to the initiation of work intended to widen the bridge. The
HAER document was executed in accordance with the DESHPOs Guidelines for
Documentation of Historic Properties as Mitigation of an Adverse Effect under Section 106
of the NHPA. The methodology for this report required submission of a written document,
following HABS/HAER format; 35-mm black-and-white photographs; and measured
drawings of the bridge. The methodology for the mitigation was accepted by the DESHPO
in an e-mail message from Gwen Davis (DESHPO) to Simone Moffett (Parsons), dated July
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3, 2003. Parsons completed the HAER documentation for Bridge 3-806 and submitted the
draft report to DelDOT in September 2004. The final report was submitted in February
2005. A copy of the final narrative report can be found in Appendix F.

As part of the final HAER recordation, monitoring was conducted during removal the deck
of the existing bridge to ascertain whether the bridge contained unique features that could
only be discerned beneath the current road surface. The demolition process was monitored
by the architect who recorded the structural and design details of the bridge for HAER
documentation. No hidden architectural features of note were discovered once the deck was
removed, and the HAER documentation was finalized accordingly.
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