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INTRODUCTION*

In dealing with waste disposal and the placement of waste disposal facilities in the north Scottsdale area, a major
concern is the geological suitability of the land., Waste disposal facilities that should be considered in planning for
urbanization include septic tank systems, sewage treatment plants with waste stabilization ponds, and sanitary landfills,
use of cesspools is prohibited by the State of Arizona Administrative Rules and Regulations R9-8-313B.

The

As the amount of residential and commercial development in the northern Scottsdale study area increases, an evaluation
of waste disposal suitability and siting is necessary. Current (1983) Maricopa County Public Health Department (MCPHD)
regulations require percolation tests and test borings before any type of waste disposal system is installed. This map shows
the geologic units rated from the most to least favorable for waste disposal in the study area, and lists generalized
characteristics for each unit. Specific locations should have an on-site investigation of local conditions prior to any
construction.

Waste disposal suitability is determined by several interrelated parameters: permeability of the alluvium, expressed by
a percolation rate in minutes per inch, depth to and presence of caliche or bedrock, percent slope of the land, flood hazard,
texture of the alluvium and depth to groundwater. Permeability is a measure of the interconnection of pore spaces in a soil,
in effect, how quickly water moves through that soil. Percolation tests performed at a suggested disposal site provide
information on permeability. The percolation rate is the number of minutes required for water in a test hole to fall one inch
and measures lateral movement through the soil. Permeability generally increases with increased grain size, and decreases
when caliche or bedrock is encountered. In addition to reducing water percolation, near-surface caliche and bedrock are
difficult to excavate and increase the cost of the sewage system,

Slope steepness is another factor. Steep slopes allow liquid wastes to move too rapidly through alluvium for proper
leaching, and leach fields are more susceptible to damage from storm runoff and gullying. Flooding is a hazard near the
major washes in the study area, and floodwaters could flush wastes out of the disposal site and possibly contaminate present
or future water supplies. Sheet flooding prevalent on the middle and lower parts of alluvial fans can introduce extra water
into the disposal system, overloading and perhaps overflowing it,

Coarser alluvium is more permeable than finer alluvium and bedrock; however, the faster percolation rates prevent
adequate filtering of wastes., Finer material, with some clay, is more favorable because of a slower percolation rate, higher
adsorption potential of the clay, and larger surface area for adsorption. Clay particles hold charged cations which are
electrically exchanged for pollutants in the wastes, If grain size is too fine, the percolation rate is too slow and ponding
of effluent in the disposal area occurs, Sandy soils containing less than 25-30% clay (loam and sandy loam) are the most
suitable for disposal systems. If depth to groundwater is great, coarser material may be suitable because percolating wastes
would have sufficient time for filtration,

Types of waste disposal systems

Septic tanks are small scale waste disposal systems designed to purify liquid wastes by passing them through soil. The
size of the disposal pit or leach field is determined by the percolation rate and the number of bedrooms. If the percolation
rate is greater than 60 minutes per inch, the soil is unsuitable for septic tank use. Disposal trenches for septic systems

should be constructed parallel to ground contours, and steeper slopes require larger spacing between trenches placed on
different contours. Slower precolation rates require larger leach fields for the site. The ground water table and

bedrock and other impervious material must be four feet or more below the bottom of the leach field under current (1983)
regulations. 1In addition, MCPHD requires that the system be set back from dry washes, streams, houses, and wells.

Major geologic considerations in the siting of waste stabilization ponds are slopes, permeability, flood hazard and ease
of excavation. Areas with caliche provide the reduced permeability necessary to contain the liquids, but are difficult and
costly to excavate. In some parts of the study area, relief may be so low that extensive excavation may be needed to provide
an adequate reservoir, In other areas, soils are not impermeable enough over large areas to meet the recommended low
percolation rates for such ponds, and lining of the ponds would be required.

Ideally, sanitary landfills should be placed in areas where the soil or subsurface material has low permeability so
leachate percolates slowly into underlying material and does not pollute groundwater. The material should not be so
impermeable that ponding of the liquids in the landfill wastes occurs, Material that is impermeable when compacted is
required to cover refuse daily to hinder the activity of insects, birds and vermin as well as to inhibit the flow of water
through the refuse. The cover material should be workable in all weather, not a dust source, and easily compacted. The
landfill area must be well drained so that surface water will not enter the landfill and saturate the wastes, and it should

be located in a low flood-risk area.

Accessibility to the landfill site must be easy, and long distances of refuse transport

should be avoided to keep operating costs down.

Calichified areas are generally unacceptable due to the difficulty of

excavation and the general unsuitability of the excavated material for cover.

Proximity to a source of cover must be
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considered and the material excavated from the landfill pit or trench should be used.

Local waste disposal conditions

The most favorable waste disposal conditions of the study area occur in the thick deposits of fine-grained alluvium of
the basin floor and distal edges of alluvial fans. Permeability is high and percolation rates range from less than 1 to 5
minutes per inch. The relatively higher percentage of fines (clays and silts) in such material makes it very effective in
adsorbing pollutants as water percolates downward toward the very deep water table., Unit I covers about 25% of the study
area (21 square miles or 55 square kilometers) and contains such material, Most of the residential development to date in
the study area is in Unit I. However, caliche occurs at moderate depths below the surface, generally 5 to 15 ft (1.6 to
4.6m), which somewhat reduces the suitability for waste diciposal.

The degree of development of caliche generally increases from the distal end toward the proximal end of alluvial fans,
and becomes generally very strongly developed in colluvium-alluvium areas and in the alluvium of the pediment. Depth to
caliche generally decreases from the distal end toward the proximal end of alluvial fans, and is very near the surface in
colluvial-alluvial areas., A thin layer of very strong or laminar caliche generally directly overlies the bedrock in areas

where the cover is 2 ft (0.,6m) or less over the bedrock.

Caliche is not only difficult to excavate, but may reduce the percolation rate to more than 60 minutes per inch where
very strongly developed, About 45% (40 square miles or 104 square kilometers) of the study area contains strongly developed
caliche at or within 5 ft (l1.6m) of the surface. These areas are generally unsuitable for waste disposal systems without
modifications,

The depth to the regional groundwater table in the study area ranges from 300 to 500 ft (91.5 to 152.,5m) in the basin
alluvium; however, perched water may be encountered below the alluvial surface at any depth. Perched water collects above
small lenses or| zones of material such as clay, having lower permeability than the surrounding material, The zone of lower

permeability is similar to a small dam, slowing the descent
perched above the low permeability zone is generally small,
supply of water,.

Water from waste systems in the study area may pollute

of water toward the regional water table.

The .volume of water

Groundwater in bedrock exists essentially

and usually insufficient in the study area for a dependable
only in fractures and joints.

perched groundwater if the perched zone occurs only slightly

below the alluvial surface. The water generally would have percolated through insufficient subsurface material to have been
cleansed or filtered. Groundwater in fractures also may be polluted by waste systems in the study area, and possibly to even
greater depths. Permeability along fractures can be very great, and the fractures contain few if any fines for filtering.
Increased development and higher population density in the study area may lead to future groundwater contamination from

wastes in perched and fractured bedrock zones. Because of the great depth of the regional water table, waste disposal carried
out with reasonable care should not become a pollution problem in the basin alluvium,
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; SUITABILITY FOR SANITARY SUITABILITY FOR USE AS
WASTE DIS- LANDFORMS GEOLOGIC PERCOLATION RATES DEPTH TO CALICHE AVERAGE SOIL TYPE SUITABILITY FOR sg;igi{%§£¥lggRngggE LANDFILLS LANDFILL COVER MATERIAL
POSAL UNIT " UNIT UNIT (minutes per inch) (DEVELOPMENT) SLOPE (UNIFIED SOIL CLASS) SEPTIC TANKS B
Lo X z Fair to good, local source of cover, depth to Good to poor, good to poor compaction, im-
2 _99 2 fficient. depth to bedrock Poor, slopes and ,relief are sufficiently low ’ ’ P
Active alluvial fan seg- Fine-grained 0.82 to 5.0 ?Ee?;e; ;h?“ 6k 0-2% Gravelly loam (GC,SC) ;:22; ps;:§??1i;zzu2:edlcn§nc;licge prolilen but permeability and flood hazard great, eas- bedrock great, excavation easy, flood hazard permeable when compacted, slight dust prob-
: . . 8m wea s £ )
l ments, basin floor. alluvium. to moderate) flood hazard great paréicularly near washes. ily excavated but lining of pond necessary. lo;?ili Seieri near streams, permeability lem and difficult to work when wet.
g , su ciently low.
Fair to r, fai &l i
; , - . 3 ft (0.9m) 2-5% Gravelly loam (GC,SC) Good to fair, permeability sufficient, depth to Poor, slopes and relief sufficiently low, Fair, excavations moderately easy at depths POk, [air icompaction, impermedlle
Active and inactive Medium-grained No data. (Bioderate) Ketlpook great.. moderately easy: bo exeavate: e permeability high and flood hazard locally below 3 ft (0.9m), source of cover within when compacted, workable in all weather,
l | alluvial fan segments. alluvium, PRRERERE to only ﬁoder;tely developed caliche, flood haz- great, excavations easy but lining of I mi(l.6km), depth to bedrock great, flood locally too gravelly.
) o
ard moderate but severe near washes. ponds necessary. hazard locally great, permeability moderate.
; Fair t Poor, i r bl
. . ) : % 5-8 ft (1.6- 2-10% Very gravelly clay Good to fair, permeability sufficient, depth to Poor, slopes and relief moderate, permeabil- bel © poor, permeability sufficiently low ,llmpe i wheg compacted but koo
Active and inactive Mecium=,, Coarse-, hell G B2 12.4m) (moderate loam (GC) bedrock great, moderately easy to excavate down ity too great and flood hazard moderate, elow shallow depths, excavation difficult gravelly, compaction :fair.
I'l alluvial fan Segments: S0C NEsp Charme t . trong) to 5-8 ft (1 é—Z 4m), difficult below this depth excavation easy to depths of 5-8 ft (1.6- below shallow depths due to caliche and large
grained alluvium. 0 strong e T BrEonh calishe. flocd hazard modarate 2.4m). boulder size, flood hazard moderate, source
ue s g s . of cover within 2 mi (3.2km).
Poor, permeability low but excavation diffi- Poor, impermeable when compacted but too
, -10% Y 1 Fair to poor, permeability locally sufficient Fair, slopes and relief locally prohibitive ’
Active, inactive, and Medium-, coarse, and 26.7 at 5.5’ft' ?t ?g ;;;hi? 3 2-10% 1221 %;g;elly clay i geneiall; impaired byynear—suiface ssliches and excavation difficult, but permeability cult due to caliche and large boulder size, gravelly and too calichified, excavation
I\/ abandoned alluvial fan very coarse-grained (1.6m) (Taliesin : . ( ) Ladvork 1nesliv nesposurface (Oac). excavetion low diie to caliche and flood hazard slight. flood hazard slight, local near-surface bed- difficult, poor compaction due to boulder
segments, alluvial-col- alluvium; alluvium- West)” surface (strong AL ELayit flozd e wh ke d rock, source of cover within 5 mi (8km). content and caliche binder.
luvial slopes. colluvium, » .
Extremely poor, impermeable but piping pos- Extremely poor, too gravelly and calichi-
iehtl ble due to Poor, slopes prohibitive and relief great '
Abandoned alluvial fan Coarse- and very-coarse- No data. ?t Ok withi2 3 gigzizily fég“gé%y clay loam zzﬁiéhimpzzmizz1§ftgoiio§i§aziz§rm§zd Toc:l - exca;ation difficult and permeability low’ sible in fractures of near-surface bedrock, fied, difficult to excavate, poor compaction
\/ segments, alluvial-col- grained alluvium; t £0.9n? ? than 10% ’ surface'bediock very difficult Eo Seoaviis due to caliche, flood hazard slight excavation very difficult, slopes prohibi- due to boulder content and caliche binder.
: : _ surface ( strong o » s .
uyial slones; SmROty gtiavie-col Tuvivin. to very strong) flood hazard slight but locally slopes generally tive, flood hazard slight except in valley
allsv;ug—coiluvl?m cov-= Ty bottoms, no local source of cover.
ere edrock surfaces.
a) Poor, very permeable even when compacted,
y Extremely poor, high permeability, subject poor compaction, easily excavated but boulder
a) Abso g £ ipi a) Poor, slopes locally prohibitive, excava- a) 4 ’
' a) Modern stream channels. 4 a) Boulder alluvium No data. ) Absent a) 2-10% a) Gravel (GP) a) 2E$;Ggﬁegfiizilisz E:??zgesgzieiocaﬁli gi?%icult tion’easypbut permezbzlity high and flood to piping, flood hazard severe, local shallow content great, no binding material.
aV andive;:y icl}aziez; to excavate due to large boulder size, flood hazard severe. bedrock.
grained alluvium.
hazard severe.
b) Poor, low permeability when compacted, but too
b) Extremely poor, high permeability, alluvium gravelly, alluvium easily excavated, compac-
_eo , d, b) Poor, permeability and flood hazard high » ’
b) Modern pediment stream b) Fine- to medium-grained No data. b) Absent b) 2-5% b) Sandy gravel (SG) b) izﬁciz pgz;meagﬁ;aziu:i:zstcljy;:;a:?; ;imd slop;s oo reliefylow, e 11 excavateg‘, eanily excavated, shallow badrock. severe tion fair, little binding material.
chanaele: alluvium. hazard éreat, areal extent limited, bedrock limited areal extent, shallow bedrock. flood hazard, limited area.
shallow.
Extremely poor, very difficult to excavate,
E rushi ssary.
No dat Absent except Generally —— Poor, impermeable except in open fractures with Poor, slopes prohibitive, excavation very 1xtremely poor, impermeable but piping of Crusiing meceaoary
\/|| Bedrock highlands, Bedrock units. o data. o Lrecrdton s ofniai and Pluaslig possible, 65 Filtering of difficult, impervious except for fractures, eichati PossiblﬁibIEEY difficult to exca-
fault-block hills. no flood hazard vate, slopes pro tive.
and in slope than 15% cleansing of effluent, very difficult to .
debris excavate, flood hazard slight.
Extremely poor, little local cover available Extremely poor, not compactible, no binding
g ; Fair to poor, slopes and relief low to moderate ’ ’
Pediment . Pediment alluvium; No data. Grus is At or within 5 2-10% Gravel (G) Fai? FO DOOTs grusihighly girmeaﬁlii beirockrfr permeabi?ity’of Eus hish. bedrock and calichi—’ bedrock at or near surface, excavation of grus material, excavation of bedrock and caliche
\/lll thin. grus ‘cover, ndphly petmesd s i (Latm) of EAlichi ted drems mp?rmeaf e Sy zczza field areas impefmeableg Elood hazard slight easy, excavation of bedrock or caliche diffi- difficult, excavation of STUs ‘cagy.
bedrock at or near bedrock and calichi- surface (strong). face bidrock, ixca:at $? E grusreasié eblastin SHCEHE TRET HETEE washe; — excgvated cult, flood hazard slight except near major
surface. fied areas im- tion o be?roc and caliche may require £, Bt i N j mach éi%fi : ¥ : » washai.,
permeable. strong caliche at or near surface, flood hazard rock and caliche cult to excavate.
slight except near major washes. Locally grus
may be up to 15 ft (4.6m) thick.
1. Pencolation rates generalized from Maricopa County Public Health Department data; for specific rates for individual subdivisions, see map. 2. A subdivision, at T. 5 N., R. 4 E., section 12, SE% has abnormally low rates of 10.0 to 21.0 minutes per inch. 3. Taliesin West is about 660 ft (201m) south of the study area, in T. 3 N., R. 5 E., section 16, NE%.




