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INTRODUCTION Two numbering systems are used to identify wells in this Inorganic contaminants in runoff from fertilized agricultural 8l° 30 29’ 28" 27 26' 285" 24’ 8l|° 23
report. The first system uses a map reference number to identify wells areas, streets and paved areas, and commercial and industrial areas | T T T
There are estimated to be more than 400 drainage wells in in figure 2 and tables 1 and 2. The second system uses a well (fig. 2), are common constituents in t.irainage-well inflow in -tl-1e study l Lo
Orange County, Fla., which receive inflow water from various sources identification number that is used for storage and retrieval of data from area. Large areas of agricultural land in the study area are fertlllzed and EXPLANATION .l\ ane
and introduce this drainage into the Upper Floridan aquifer. Sources the USGS data management system, the National Water Data Storage the volume of vehicle traffic on the streets and highways is large. The » . Concord
of inflow to these wells include overflow from lakes, and direct runoff and Retrieval (WATSTORE) System. The identification number for potential for the introduction of inorganic contaminants from nonpoi.nt LAND USE CLASSIFICATION WITHIN BASIN BOUNDARIES 1 U Lake
from lawns, streets, parking lots, and rooftops. Inflow to drainage the WATSTORE System consists of 15 digits. The first 6 digits denote sources to drainage-well inflow exigts in all bas_ins 'and potential " Notasalga
wells is of variable quality (Schiner and German, 1983) and can the degrees, minutes, and seconds of latitude; the next 7 digits denote sources of these contaminants from point sources exists in 11 of the 17 |:| UNDEVELOPED IA COMMERCIAL 50 \ —
introduce contaminants to the Upper Floridan aquifer and possibly to the degrees, minu_tes. apd sgconds of longitude; and the last 2 digits basins. Fourteen potential point sources -for inorganic contaminants = D pe = ’
the underlying Lower Floridan aquifer. (assigned seql.xentlally) 1dent1f)" the wells v.vnhm a 1-second grid. were 1de_nt1f1ed; they included plant nurseries, parking lots, and plating oge 33| & RESIDENTIAL MD] INDUSTRIAL // 3 ®
Historically, drainage wells were used to relieve or prevent Casing depths of drainage wells in the study area range from companies. ) ) o / * 33 {‘ —
flooding in topographically-closed basins and low areas. However, 68 to 280 ft, based on existing data. For several of the drainage wells, Activities producing or using pesqeldes and petroleurr_l- @ PAVED PARKING I:l LAKE OR RETENTION POND i o8 ,
there are indications that in the early 1900's a few unspecified drainage measured casing depths differ from reported casing depths. The largest based cleaning products anq fuels are potential sources of organic 4 . f ﬁ& &
wells were used for disposal of sewage effluent and manufacturing difference was at well 19, which has 10 ft more casing than was chemical contaminants to dra{ngge—well.inﬂow througpout mt{ch of the DRAINAGE BASIN BOUNDARY—Area within the boundat )
wastes (Telfair, 1948). The first documented use of a drainage well reported. Most measured casing depths are within 5 ft of their reported study area. Se\{enty-four actlvmes,.whlch use organic chemicals and S o« mmmmm which potentially contributes runoff to the drainage wells. o0 Lake [ 4
was in 1904 for the disposal of lake overflow from Lake Greenwood in Heptns. . . o po.tentlal Pouiisouseos for oegnic SORtamaIaRS wom edied il N\ | O g 20 Y \ jeiiome Hiosag
southeast Orlando (Sellards and Gunter, 1910). Many drainage wells Well depths were measured in 14 of the drama_gc wells. wells in 10 of t_he 17 basins. The;se activities include manufacturing 6 e dlaien 3 a\ 5 "
were drilled in Orlando during the unusually wet period from 1926 to Measured well depths ranged from 133 to 777 ft and differences plants, gas stations, and automotive repair and salvage shops, all of L. \L 1 o L 3 Rt
1928. Records of drainage wells before 1937 are scarce due to the lack between reported and measured well depths ranged from 506 shallower which use cleaning fluids such as trichloroethylene. These types of b N\ \ . N —~ ~2s 4
of a regulatory permitting system for drainage wells before that year. to 71 ft deepe_r. Well 35 is 506 ft shallower than previously reported activities. generally are concentrated in small areas in the more PUBLIC-SUPPLY WELLS o L v (m] 7 / Y,
Many permits were issued for drainage wells during the wet and well 15 is 71 ft deeper than rep orted: e d_epths that s SeRiERCie] ks ot (e Stl.ldy . Althoug_h @ Jarge muniber Bl @1 LOWER FLORIDAN AQUIFER WELL--Number is map reference number :\ Lake : . = v .
periods of 1948, 1954, 1959, 1960, and 1964. However, there were no shallower than reported could be dye to filling with silt and debris or Qotentlal sources for Jorganic contaminants exist in these basins, a Venus RS? a
restrictions on the use of drainage wells until the 1960's. Drainage- collapse of part f’f the open-hol_e 11_11erva1 of the well. Well depths llteratur_e search mdlc‘ated that there is no evidence that_ these DRAINAGE WELLS--Number is map reference number o . 4 Ly A /
well permits have not been issued since 1966 except for the repair or greater t!lan previously reported indicate that some of the v_/ells either contaminants are re-fachmg any of the public-supply wells tapping the 0 S LokE. MGn = f
replacement of existing drainage wells. :;vere drélled ldeep((eir tha;l‘"tg(:: depths rcl:portet(li o;, pos;nbly, we:§ Lower Floridan aquifer. o OPEN--Long-term flow at low rates = > nset - / \
Drainage wells in eepened at a later date. ainage wells within the study area wi o : - / N
completed in thegLower ;lori(;;lre) a(()llrxliiii’relgow?lrizﬁ iietll]'xeerz;lcl){e :;cheng; measured or reported well depths werg determined to be in the Upper SUMMARY d ®  OPEN--Periodic flow at g Tt [7 o =ast Wesl Expressway
public-supplied drinking water in the area, but were completed in the Flotridan aqtgfgri)baf;i t(lm degthfhto t?fgt(’%p) of the Floridan aquifer 22 |- %] 13 PARTLY BLOCKED--Flow conditions unknown ® ’ 6 |9, H / \ e
Upper Floridan aquifer at depths of 400 ft or less. However, one systemireporiveiby SICNUCT ACIONICIS s . . Land uses and activities within a 14 square-mile area in R
drainage well wa;1 reportedlypdrilled to a depth of 1,070 ft (Black, _The overall condition of each drainage well inventoried southwest Orlando were inventoried between OCt(ﬂ)er and December X #  BLOCKED, PLUGGED, or CAPPED-No flow ,
Crow, and Eidsness, Inc., 1968). Capacities of drainage wells to accept during this study was assessed to the extent possible. Many wells had 1990 to identify potential sources of contamination to drainage-well {8  NOT LOCATED s . >
inflow differ and are related to well and aquifer characteristics. Inflow severely rusted casings and some had jagged casing edges visible at the inflow. This inventory was made to address concerns about the effect . e
capacities of drainage wells in the Orlando area generally range from surface. At least two wells had breaches in the casing below the water that drainage wells might have on the quality of water from the Lower POTENTIAL CONTAMINANT SOURCES & . \.
about 200 gal/min to as much as 9,200 gal/min, which was observed at table of the surficial aquifer system. One well had deteriorated and Floridan aquifer which is the source for public water supplies in the =
a drainage well in southeast Orlando (Bradner, 1991). bricl_(s from the manhole housing the wellhead were collapsing around Atens SOURCE CONTAMINANT TYPE o o . '
Water quality in most supply wells completed in the Lower and into the well. . . Thirty-eight individual drainage wells and three public- INORGANIC ORGANIC MICROBIOLOGICAL 7 L e
Floridan had not been affected by drainage-well inflow as recently as Thcishility ofte el fo ol v Ioadil Yek Sl e supply wells were identified within the study area. The wells are Gasoline stati v
1979 (Schiner and German, 1983). However, because of the potential operational status of the wells. Sixteen of the drainage wells listed in located in 17 basins totaling about 8,800 acres. All drainage wells g amae °
for downward leakage from the Upper Floridan to the Lower Floridan table 2 are classified as active (capable of readily acceptirig surface within the study area were determined to be completed in the Upper Auto repair 2 e .
aquifer, concerns have been raised since that time about the quality of runoff). Three wells are partially blocked by obstructions, two are Floridan aquifer. o
water being introduced to the ground-water system through drainage igaperil  Uinched, St ¥ i ao: st sl debiis. Twiicll le The overall condition of the 38 drainage wells also was Lal(}e ove:rfllowd and O Clear Lake
wells, particularly in the southwest part of Orlando. To address these capped and six wells are plugged. Eleven wells could not be located, determined. Many wells have deteriorated casings and two wells have SJEECHL (8RE 8o o o ° 5
concerns, an assessment of existing drainage wells and sources of so their operational status is unknown. o breaches in the casings below the water table. Sixteen wells were Other sources E [ | ‘. o
potential ground-water contamination associated with these wells was The_ primary source 01'P inflow to each well is .hsted in tablf; 2. determined to be active. Three wells were reported as blocked, 2 wells :
made by the U.S. Geological Survey (USGS), in cooperation with the Of the 38 drainage wells listed in table 2, 18 were designed to receive are capped, 6 wells are plugged, and the status of 11 wells is unknown . Q o Loke ; H
South Florida Water Management District, during the latter part of lake overflow. The remaining wells were designed to receive street because they could not be located. 3"~ A Richmond ¢ N\ -
1990. As part of this assessment, drainage wells and public-supply runoff, recharge from the surficial aquifer system, or air-conditioning Drainage wells in the study area currently drain about 6,150 g - 1 0
wells in southwest Orlando were inventoried and data were collected return flow or process wastewater. Street runoff is the primary source acres of the 8,800 acres in the study area because some inflow oo % “ =
on land use and potential sources of contaminants in the basins of inflow for 11 wells; seepage from the surficial aquifer system is the previously entering drainage wells has been diverted to streams. Many
contributing inflow to the drainage wells. source of inflow for 6 wells; and wastewater disposal is the source of of the basins contain more than one drainage well, although some of 435 .
inflow for 3 wells. The original design for well 1 was lake overflow these wells may be inactive. Basin 14 (wells 6 and 7) has the largest é‘“ e = 44|
Pu rpose an d Sc ope and.for well 5 was surface runoff. Howeve{, leakage from the st}rﬁclal potential contributing area, about 2,600 acres. Stormwater- < °
aquifer Systt)errlll wasllobserved as subsurface inflow through deteriorated management practices have approximately doubled the potential o o"/b. < 5 R
> . . _— casings at both wells. drainage area of the Clear Lake basin by connecting storm sewers on & Q
driilnoe :;:lllss rfﬂgug&xgei)?lgﬁgmll)r;;?;l;ogwa;(]i :ﬁ(sicggilg: g The t"requency of inflow to drainage wells depends on the the eait and west sides of U.S. High)\,avay 441. gSome basins are 7& i~ X X3 m
e gcharacteristics S i L ofg ey agnd source of the inflow water. Lake overflow and seepage from the interconnected to allow excess surface runoff to enter adjacent basins 0, ? s o B, McLeod Road” ¢ 17
PR i charactérislzics o kil el walie i e ar:ea e surficial aquifer system tend to be relatively continuous and steady at during extreme hydrologic conditions. IANXA 4 / A, (Y o ° \.
described. The area of stud wasl;imited té) g {4 mi? area in southwest Tow flow rate fon eng pegiods of frpte- HiSmnves, dmug it el lims, The primary sources of inflow to the 38 drainage wells ’ —— . ‘
Orlando (’ﬁ 5. | and %) T);le sty Teluded combilstion sl :ivel d which lower the lake levels and the water table in the surficial aquifer within the study area are lake overflow (18 wells), street runoff (11 ) : o = 'mt 92
Vet & £ existing d dy - 1 P llecti h system, can result in long periods of no inflow. If lake levels are at or wells), water from the surficial aquifer system (6 wells), and 1 4 2 & A 1 6 D(p\\\c v
nification of existing data on drainage wells, collection (where near the drainage-well inflow-control elevation, periodic inflow can wastewater (3 wells) (m] fa @ ) o j O Lake Holden
possdil e]) of addlt'xonal i e)flls;m% draifizge Mt g aioh & occur as aresult of small amounts of rainfall in the basin. Street runoff Measured (.:asing depths of drainage wells in the area ranged o 4C) . Y $ { .\
E glllee T;:d g:tntammoan:osb(;rur;: ¥ (\;vgem rl?;lgg]e lbgagsbns. iElie SRt vigre tends to produce sudden, large periodic inflows. During extremely wet from 70 to 279 feet (ft), and generally were within 5 ft of reported . _ 4 % o < ‘ ° o
AR B S i i periods, high lake levels can flood a(tl_jfacent drainage-well basins whicl; depths. Measured drainage-well depths ranged from 72 to 292 ft and 30 - Turkey Lake 3 =i
: . . normally receive only street runoff. The frequency of inflow o ! J
Previous Investlgatlons process-wastewater depends on the process whichy produces the . fromTStgf tgzga;]:)‘:riiistﬁpg; tvs:ﬁls)e\:,ittl;:ilg Iﬁgo;:;?nd:g lcxlsrainage
wastewater. 4 .
) Sellarfis and Gunter (19.10) first described thg use of . Of the 16 wells classified as active, 12 receive long-term ;V;l)l,stg [Egiz‘:,]:: ;K.Eg::r;(?lﬁ%e?dﬁfzznf; :); fﬁ:lglgoii{sisr:qﬁﬁ? g o o g
drainage wells in the O{lando area in a report on th_e artesian water inflow; the other 4 receive periodic inflow. Of the remaining 22 wells system tapped by these public-supply wells and the zone tapped by e
supply of eastern Florida. Early reports by Stringfield (1933), classified as inactive or unknown, inflow frequency at 14 wells is deing lls 6 and 7 ticall ted by ab
. ok ge wells 6 and 7 are vertically separated by about 500 ft. °
Un!(lesbay (19_44), and Telfair (1948) .documented more thaq 200 unknown, and the remaining 8 are capped or plugged. The frequency City and county zoning classifications were used to classify ’
drainage wells in the Orlando area. Telfair's study focused on drainage of inflow listed in table 2 differs from the design frequency for certain land use within the study area (based on the potential to produce a m
wells receiving septic tank effluent and drainage wells receiving wells receiving street runoff. Inflow to some wells designed to contaminant hazard) into five groups: residential, commercial - "
effluent from a citrus-processing plant and a t;rewery. Lif:htler and periodically drain street runoff was observed during the drought of undeveloped, paved, and industrial. Field inspection of,the study are:; o
others (1968) reported that the number of drainage wells in Orange December 1_999’ when no storm runoff was present. One possible confirmed the existence of four possible contamination hazards: inorganic
Cpunty had mcreaseq o about 409 by 1960. _Black, Cr(?w., and source of this inflow could be water from lawn irrigation entering chemicals, organic chemicals, and microbiological matter. Suspended 0
Eidsness, Inc., (1968) indicated that citrus-processing effluent injected storm sewers which lead to these drainage wells. sediments are a potential contaminant in all basins . 4
into a drainage well 1,070 ft deep was apparently affecting a supply Based on the basin boundaries shown in figure 2, the . . . . e s (@) 2 MILES
. - . " g ’ The potential exists for microbiological contamination in o 1 |
well ‘°Cat;‘13:g;ti§vv560s?iﬁa':‘i:sz-were i " grggé)age wells - the Stll:;dy( o pgtent:?“% a?Cel;l‘ mlﬂOW from abf{l;: drainage-well inflow, particularly in the 13 basins where drainage | T T
g conduc cause of concern g acres. Basin wells 6 an is the largest potenti : . i ;
about water quality during the late 1970's and early 1980's. Reports by contributing area, about 2,600acres. The smallest potential g(ellsltss gff;llv}fa;?;fio‘;?:ﬁ;:n?cfclgﬁfa,?qﬁarﬂng‘zn‘ng'f f;rél; ﬁg;ep'::ilﬁ: 28° 29'|- : Lake Cain 5 o | 2 KILOMETERS _
Kirrglm){ (1?78), Schiner fmd German (1983), apd ijrey and Fayard contributing area for an active draihage well is basin 10 (wells 15 and sources such as fertilized areas, paved areas, and commercial industrial e
é 1 9th4) md;.ctatec} that dr.amﬁgeU wells ;er&ledcausmg_fhttlec adverse effgct 16), about 43 acres. ' ) areas to enter drainage wells. Fourteen potential point sources for
dg e qual (11 y of water in the Upper Floridan aquifer. e@an(19 ?) _ Many of the l}asms contain more than one well. The inorganic contaminants were located within 11 of the 17 basins. The :
cumented sporadic occurrences of volatile and polycyclic-organic drainage areas of the basins are reported as acres per total number of potential sources include plant nurseries, parking lots, and plating
hydrocarbons at low concentrations in drainage-well inflow and in ] | ] | ] |

nearby ground water. Tibbals (1990) quantified the hydraulic effects
of drainage wells on the areal ground-water flow system. Bradner
(1991) compared water quality of the Upper Floridan aquifer in two
background areas (one having a low density of drainage wells and one
having no drainage wells) to that in a highly-developed urban area
having a high density of drainage wells. She detected organic
hydrocarbons in several Upper Floridan drainage wells in the urban
Orlando area.
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wells (table 2) because it is difficult to delineate contributing areas to
each well. The greatest number of wells in any one basin is four. Basin
17, for example, contains drainage wells 1, 2, and 3, which collectively
drain 602 acres. Multiple drainage wells in a basin allow more rapid
drainage of surface runoff; however, some wells in some basins are
inactive.

Many drainage wells in the study area no longer accept
inflow because of flow diversion or because the wells have been
capped. Wells 30, 31, 32, and 33 in basin 1, for example, have all been
replaced by a lift station that pumps the water from the Lake Venus
basin into a canal leading directly to Shingle Creek. Well 30 has been
capped, well 33 is known to be plugged, and wells 31 and 32 were not

companies.

Seventy-four activities which use organic chemicals and are
potential point sources of organic contaminants to drainage-well
inflow were located near wells in 10 of the 17 basins. These activities
include automotive repair shops, gasoline stations, manufacturing
plants, and salvage yards, which use petroleum fuels and cleaning
solvents such as trichloroethylene.
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METHODS OF INVESTIGATION

Information pertaining to drainage wells within the study
area and information associated with those wells and their drainage
basins were obtained from USGS files and from agencies of the State
of Florida, Orange County, and the city of Orlando. These data were
compiled to produce a current inventory of drainage wells in the study

changes in the surface drainage system. For example, in the Clear Lake
basin (basin 7) the potential drainage area approximately doubled
when storm sewers from the east and west sides of U.S. Highway 441
were connected. Some basins are interconnected to allow excess
surface runoff to enter adjacent basins during extreme hydrologic
events.

POTENTIAL SOURCES OF CONTAMINANTS

The potential sources of contaminants in the study area are
closely related to land use. For example, runoff from agricultural and
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Table 2. Physical characteristics of drainage wells and drainage-well basins

area. Data on the three public-supply wells were obtained from the city I esi.dfantia] areas cgmmoply contains nutrients (associated “fith Investigations no. 50, 150 p. ! \L 80°50 [All wel!s are ct.)r_npl_eted in the Upper Floridan aquifer. Operational status: A, active; B, blocked partially; C, capped; P, plugged; U, unknown. Primary inflow source: L, lake overflow; S, street runoff; T, inflow from surficial aquifer system; W,
of Orlando. feml_lzers) a}nd organic pesticides. Runofflfrom areas of manufacturing National Oceanic and Atmospheric Administration, 1989, Climatological data, ’ ' = waste (air conditioning return or process waste disposal). Inflow frequency: M, long-term continuous; N, never; P, periodic; U, unknown. FDOT, Florida Department of Transportation; in., inch; ft, feet; NA, not available; —, no data]
Boundaries of areas that have the potential to contribute and industrial activities commonly contain various types of solvents, Florida annual summary, 1988, 25 p. 30 T 1
surface inflow to a drainage well, or to a group of drainage wells, were and runoff from urban streets can contain organic compounds and trace Schiner, GR., and German, E.R., 1983, Effects of recharge from drainage | y _
determined based on topography and information obtained from design elements such as leaq associated with automo_blle emissions. ) wells on quality of water in the Floridan aquifer in the Orlando area, ' y Potential — A
plans for storm-sewer networks. Land-use types were identified from e Land use an squthwest Orle?ndo is primarily res1c_lent1_al, central Florida: U.S. Geological Survey Water-Resources Investigations ORANGE COUNTY ( U.S. Geological (r::mrilr?mgr]gs s
zoning maps, and field reconnaissance of basins were made to consisting of single family homes with a number of multifamily 82-4094, 124 p. | . Map Survey site Owner 8 (nz’mb:r > Primary
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aquifer to depths of 1,100 to 1,500 ft. The Upper Floridan aquifer, gt o o ek LT bl Washington, D.C., U.S. Government Printing Office, 94 chapters. B  Bsimvel  Uskiohn - U 129 (4) T u 452 . 125 - 12 LB MeLeod Road W of Willie Mays Bivd.
however, is used for public supply in almost all areas of Orange County Ve dypos “witlieniriniied neliscrARiEND nch BatuLp S ghmC Climate and Land Use : : i S Corposation - & ey Ll U 330 = 102 = 12 Rio Grande Ave. at 33rd St.
Sy D : chemicals, microbiological matter, and radiation. Field inspection of ! e G Figure 1. Location of the study area.
outside the city of Orlando (Tibbals, 1990) : : Unklesbay, A.G., 1944, Ground water conditions in Orlando and vicinity, - : ! -y ‘ g : -
il g . the study area confirmed some potential point sources of : : ; i 11 283035081260301 City of Orlando 125 A L M - - - - 20 Lake Richmond at SW corner of the Lake.
Three public-supply wells are located within the study area y s L ; Florida: Florida Geological Survey Report of Investigations no. 5, 75 p. 12 283045081254201 ; ; e . . e
p PPy ur contamination (fig. 2). The types of contaminants identified with these 1 Corporation = P i N 470 - 106 - 12 ‘Washington Park Cemetery.
(05 2. Tioseisiiit acliaige am Lokl G 160 kdegp wit sources are classified as inorganic, organic, or microbiological. No 130 283049081243601 Otsage Coutty B? L u > = 198 - 6 Clear Lake at the S end.
minimum of 982 ft of casing, and are open only to the Lower Floridan - ities that could prod ri dioa’ tivg on;am'nation were obs;:rve d 14! 283052081235201 Private - u w U 250 - 150 - 4 Michigan Ave. at Orange Blossom Trail.
aquifer (table 1). These wells each produce about 3,500 gal/min (5 f‘:‘:g’e‘ siﬁ dyaarce‘;“ Repa SRR : 15 283101081235501  Orange County 5-62 A s M 350 421 L 122 12 Nashville Ave. at 24th in retention pond.
: of the Lower Floridan aquifer tapped by these ’ : 5 o : . :
Mga!/f_l) The zone of the Lower quiter tapped by thes Suspended solids contribute to turbidity by interfering with 16 283101081235601  Orange County 63 A EYe)) s M 156 145 91 101 Nashville Ave. at 24th at NE comer.
public-supply wells is about 200 ft below the deepest drainage well in Flight th h Velocities i o 1 : :
the study area. In the immediate area of the public-supply wells, there the passage/af hight g water. Velogitios mmaoll wams genicmlly 17 283107081253601 City of Orlando 124 A 51 S P 460 == 94 - 8 Bruton 0.8 mile N of L.B. McLeod Road.
is aboub 500 ft F vertioal Moty bt the Zoubs d l,a the are high enough to suspend and transport solids. Therefore, suspended CONVERSION FACTORS VERTICAL 18 283144081254201 Orange County S-57 A 1,260 (3) L M 400 256 137 140 16 e e e
ok €F SEERSRRIEY) P i ool solids are a potential contaminant in all drainage wells receiving inflow ) 19 283157081250601  Orange County S-58 A 1,260 (3) P 141 72 74 72 8 Goldwyn at Spaulding Road (City #080).
);z;xbhc-s;]uppll]y wells and the zone tapped by the closest drainage well of PR — D ATUM’ ABBREVI AT|0NS’ AND ACRONYMS 20 283237081254201 Orange County $-55 B? 1,260 (3) L U 240 110 68 70 12 Washinton Ave. at Branson St.
own depth. ; : : :
) Inorgz;mc (_:onstltuentsl Z?fjln orgal::)cc c:empou:leds l:)stztril ti;r; i Absinien Al City of . 0 = 5 e - B o = & R
DRAINAGE WELL AND BASIN Mopicalls: iy Dl ot T qprsaiidlbinglV s g 2! 283152081235801  City of Orlando 081 U s U 300 - 158 . 10 ryss! Suwset ot fones High School.
CORIIRGILE M. iRty atess of Weny Ingustty. INOIGSIC His org Multiply By To obtain Equations for temperature conversion between degrees Celsius ( °C) and 2 283211081241001 City of Orlando 144 P L N 150 - 76 = 12 Lake Beardall at City Yard.
CHARACTERISTICS contaminants including lubricants, lead, copper, and cadmium are degrees Fahrenheit (°F): 24 283216081244501  City of Orlando 079 A I M 213 165 80 88 12 Sunset Lake NW,
common in runoff from paved surfaf:es. Runoff from re51dgntlal lan.ds Length °*C=5/9 (F-32) 251 283218081244101 City of Orlando uis u L U 213 o = = 12 Sunset Lake NE.
Thirty-eight drainage wells are described in this report. can contain IMorganic 'and organic contamnants assoc1ateq with inch (in.) 254 millimeter F=(9/5°C) + 32 . :
Thirty-six drainage wells were identified from existing records. Two fertlllzel_'s amd pesticies; ‘and mlcmbml()gl(-:al Cf)ntammams. fopt (ft). - JEtcE Sea level: In this report "sea level" refers to the National Geodetic Vertical ;’? iggggggiﬁgg; g“y Oi g:angg (():7:; 2 165N; iV tlsjd Zg; s - " ; e e
additional wells were located by FDER north of L.B. McLeod Road Contaminants from product residue and from cleaning fluids and other mile (mi) 1.609 kilometer Dt of 1999--4 geodetic: duttnm detive fion & gerisrid sdiustsiont of e ity of Orlan (6] 3 150 92 92 12 Wilbe Ave. N of Central Street.
I ] dii £ il Tand g 24 1 28 283237081235201 City of Orlando 170 P 165 (2) S. N 348 - 90 - 12 Washington at Orange Blossom Trail.
(wells 37 and 38, table 2). These wells were located subsequent to the SolveRts COMMIMBITY ME ESSTMEE I AISas O COMMETCIAL. ‘a0 LSe. Area first-order level nets of the United States and Canada, formerly called Sea Level 29 283240081243101 City of Orlando 078 P 17 (1) s N 195 5 76 = 12 Washington at Coburn.
original inventory of 36 wells and have been included in this report. Biciibilgical oosination (actios) isposuiis i sect acre 0.4047 hectare Datum of 1929. 30 283242081270701  Orange County $-53 c 794 (4) L N 380 = 156 = 4 Lake Venus at Westside Manor.
These additional wells could be wells 8 and 9 (not located by USGS, runoff and lake overflow to drainage wells. Schiner and German square mile (mi?) 2.590 square kilometer - L ;
5 Sk i A ly o d that i 1 th duci f th Altitude, as used in this report, refers to distance above or below sea level. i .
table 2), however, data are insufficient to provide positive identification. (1983) reported that in some places the upper producing zone of the Volume 31 283242081270702 Orange County o u 794 (4) L U 430 = 140 = 2 Westside Manor.
They are included as wells 37 and 38 (table 2). These 38 wells potentially Floridan aquifer system might be contaminated with bacteria because million gallons (Mgal) 3785 cibiloTieter Additional abbreviations 32 283251081271501 Orange County S5 u 7 L U 435 _ 94 B 18 SE of East- West at Kirkman Road,
drain 17 separate drainage basins (fig. 2) that comprise a total of about of drainage-well recharge, particularly where drainage wells receive : in/h inches per hour 33 283303081255801 Orange County P E S N 420 - 103 = 12 Fairvilla Road S of State Road 50.
8,800 acres. Some of the 17 drainage basins are larger than those that direct street runoff. Wells in 13 of the 17 basins in the study area Flow ) ) ) 34 283244081243501 City of Orlando A s M 479 292 280 279 20 Retention Pond, Washington E of Texas Ave.
would be delineated solely on the basis of topography because some storm receive large volumes of lake-overflow water and much smaller gaillll?n per ﬁmmﬁe (%ﬂllmln) 0.06309 liter per second Acronyms 35 283258081240901 City of Orlando A L M 669 163 147 137 20 Rock Lake at Amelia Ave.
sewers and lift stations route stormwater from otherwise unconnected volumes of inflow from street runoff and other sources. For the million gallons per day (Mgal/d) 0.04381 i FDER Florida Department of Environmental Regulation 36 283302081245801 Orange Cour S.54A A 10(1 L M 183 1
basins. purposes of this report, lake overflow is considered the primary source Transmissivity USGS 1.8, Cisological Sirvey - oy e Pn_v:e by : o §4; £ . = = 17 3 ;ak:f’;ta;:li. 0\(aiv x‘:; Mfa\gvmlfier lcl\ve. "
- . 4 i . i . . = - = - - of L.B. Mc] , W of Willie Mays Blvd.
of water and potential source of mlprob{ologlpal matter to drainage cubic foot per day per square  0.0929 cubic meter per day per WATSTORE U.S. Geological Survey's National Water Data Storage %6 283043081264301 Péivate ~ ol 129 4) ! . __ e - ; o NG E K oot T W B B
wells (fig. 2), though some of the microbiological matter in the lakes foot times foot gf aqlixfer square meter times meter and Retrieval System
may originate from terrestrial sources. thickness  [(f'd)/ft]ft of aquifer thickness E !Could not locate well in the field.

2Reported, but not verified.
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