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NATIONAL GEODETIC VERTICAL DATUM OF 1929
INTRODUCTION AND DATA BASE
By Bruce A. Bloomgren, Bruce M. Olsen, and James R. Poppe
Minnesota Geological Survey
1979
INTRODUCTION Public School System An inventory (Olsen and others, 1975) made prior to the data-collection ~D’Andrea, D. V., Fischer, R. L., and Fogelson, D. E., 1965, Prediction of = Ostrem, William A., 1964, Design of storm sewer tunnels in Minneapolis:
This report presents the results of a pilot study of geologic and hydrologic = Metropolitan Airports Commission program showed that a large amount of engineering-geology data was compressive strength from other rock properties: U.S. Bureau of Mines, 12th Ann. Conf. on Soil Mechanics and Foundation Engineering, Univ. of
aspects of tunneling in part of the Minneapolis—St. Paul (Twin Cities) met- Metropolitan Waste Control Commission available in the public domain. To copy and efficiently locate data points, Rept. Inv. RI 6702, 23 p. Minnesota, p. 36-43.
ropolitan area, Minnesota. The Minnesota Geological Survey collected, State of Minnesota: only enough redundancy was allowed to evaluate date variability and Eginton, C. W., 1975, Geology of the White Bear Lake West quadrangle, Paone, James, Bruce, W. E., and Virciglio, P. R., 1966, Drillability Studies;
compiled and interpreted geologic and engineering-test data and the U.S. Administrative Department precision and to indicate accurately the soil conditions at any specific site. Minnesota: Unpub. M. S. thesis, Oklahoma State University, Stillwater, statistical regression analyses of diamond drilling: U.S. Bureau of Mines,
F‘ L ‘ ; Geological Survey compiled and interpreted hydrologic data. The report Architectural and Engineering Division However, the number of records needed to define on-site lithology was 56 p. Rept. Inv. RI 6880, 29 p.
” 4 & bf' was prepared on behalf of the U.S. Department of Transportation and Department of Natural Resources usually less than the number needed to define the variability of the engineer-  Engineering News-Record, 1935, Hydraulic mining on Twin Cities sewer  Payne, C. M., 1967, Engineering aspects of the St. Peter Sandstone in the
funding was provided by that agency. A similar pilot study was recently Division of Waters ing characteristics of each rock or soil type identified. tunnels: Eng. News Record, v. 115, no. 19, p. 627-631. Minneapolis-St. Paul area of Minnesota: M.S. thesis, Univ. of Arizona,
DEPARTMENT OF THE INTERIOR made in the Los Angeles area, California (Yerkes and others, 1977). Department of tl'ranspox:tation Test borings or test excavations are generally made at construction sites.  Ferris, J. G., Knowles, D. B., Brown, R. H., and Stallman, R. W., 1962, 126 p.
UNITED STATES GEOLOGICAL SURVEY This report, in atlas format, comprises seven plates: Office of Design Services In order to locate each data point accurately, construction plans with boring  Theory of aquifer tests: U.S. Geol. Survey Water-Supply Paper 1536-E,  Sardeson, F. W., 1916, Minneapolis-St. Paul folio, Minnesota: U.S. Geol.
1. Introduction and Data Base Office of Materials and Research locations had to be collected in addition to the geologic logs. Difficulty was p. 69-174. Survey Geol. Atlas, Folio 201, 14 p.
2. Surficial Geology Health Department experienced in locating data points owing to the nonstandardized methods - Hantush, M. S., and Jacob, C. E., 1955, Nonsteady radial flow in an infinite ~ Schwantes, E. E., and Adolfson, R. A., 1969, Landslide stabilization with
3. Bedrock Geology _ Division of Environmental Health used to survey boring sites and site altitudes. Furthermore, most data leaky aquifer: Am. Geophys. Union Trans., v. 36, no. 1, p. 95-100. slit-trench buttresses: 17th Ann. Conf. on Soil Mechanics and Foundation &5
GEOLOGIC AND HYDROLOGIC ASPECTS OF TUNNELING 4. Thickness of drift United States Department of the Interior sources tend to file boring records separately from relevant site plans ordo 3 4o B K 1970 Geologic map of the Minneapolis quadran ole, Min- Engineering, Univ. of Minnesota, p. 1-37. 9/}"*
5. Geologic Sections and Engineering Characteristics Geological Survey not file data geographically. Some potential sources were not used even nisotg’ (éur:f,icia] éolo ;glun uf, ma Minnesl::a (geol Surve’ Smith, W. G., and Kirk, N. M., 1916, Soil Survey of Ramsey County a0 7 9% ‘\
IN THE TWIN CITIES AREA, MINNESOTA of Quaternary Units University of Minnesota though they had large volumes of data, simply because their filing systems ' i oo J ol 5 y Minnesota: U.S. Dept. of Aariculture. Bur. Soils. Advance Sh Field _I_Ij N
ary : . : . : ; Hurley, Eugene, 1960, Tunnels under the Twin Cities: Minnesota Engineer e « Jept, 'of Agricuiture, Bur, Solls, Acvance Sheets, Diel Roseau
Edited by Ralph F. Norvitch 6. Hydrogeologic Setting menesﬁt%Sledog;Cﬁ Survey ergle too UT;Wle:)dy for the tltf)flle constraints of t:i'ns Sl’;u‘iiy' Also, lﬁtl;‘lge 11"10‘:1""5 v. 11. no. 5 ’p 10-11 E operations of Bureau of Soils, 1914, 37 p. el i
A o . . t 2 : H ta t t H 1 1 H ir fi . ] . ) P . . . . . _0
apping geology and hydrology in urban areas requires use of uncon- ea of study : and Foundation Engineering, Univ. of Minnesota, p. 54-58. .. M.M.L. AN.B. 1S, , Min-
ventional methods, because draining and filling of boggy ground, grading, The Twin Cities metropolitan area comprises about 75 mi2; it includes a DATA QUALITY Larson-Higdem, Dana, Larson, S. P., and Norvitch, R. F., 1975, Configura- g nes?tf,’ 20' 15d0\2,?111°‘, 2; 33 & g e S . @
landscaping, building, and mining create an urban mask over the original  central area of about 30 mi2 consisting of a 1.6-mile wide corridor that : . - tion of the water table and distribution of downward leakage to the Prairie ~ “Piftel, L. A., and Willyard, J. C., » Tunneling cost analysis: » Inc.
land surface. Abundant geologic and hydrologic data for urban areas existas  connects and expands into the central business districts (CBD) of the two .l?ibo'ut %SOO fesitoring l;])gs 38% constructllcl> n recc:;ds W?ie use: 1nNt[hls du Chien-Jordan aquifer in the Minneapolis-St. Paul metropolitan area, Bethesda, Md. (Work done under U.S. Dept. of Transportation contract %
engineering-test borings, well and utility-ditch logs, and miscellaneous con-  cities. Selection of the central area was made by the Metropolitan Transit sy mGa llm,m altosmore tl\? r}[ 1 du:ate.rt—we rec;l) oyt E a:)t Q- Minnesota: U.S. Geol. Survey Open-File Rept. 75-342, 33 p. no. DOT-FRA-00040), 15?’ p. e
Prepared b th struction records (plate 1). These data typically are scattered in the files of Commission of the Twin Cities. nesota Geological curvey. Not al: dafa sites are shown on the base map : o Stone, J. E., 1965, Reconnaissance map of the surficial geology of the ~ A
pared by the ) E . : ) . : . because some records are redundant, too closely spaced for map scale, or ~Leverett, Frank, (with contributions by F. W. Sardeson), 1932, Quaternary . fis-St Paul area: Mi ta Geol. S fil
MINNESOTA GEOLOGICAL SURVEY - many agencies and are difficult to compile. The estimated population of the Twin Cities metropolitan area in 1976 | di ide th d e et d q acloon of Miusesste sid 1 of sdiasbataites: 1S, Gedl. Strve inneapo . Paul area: Minnesota Geol. Survey open-file map. \’gm hd
= Subsurface geologic information never fully defines all materials now  was 1,993,000, thus ranking the cities 14th in population among metropoli- ocated just outside the study area. .Qua ity of the ‘ata is directly depen ent geology B f i S 1966, Surficial geology of the New Brighton quadrangle, Min- 47 RL
and the 2 concealed benealh the man-masle sutlaces, Thetsiore geslogic mops of  fan areas in the Nation upon the methods used to record it. Data for a given boring varies from a Prof. Paper 161, 149 p. = ] nesota: Minnesota Geol. Survey Geol. Map Series GM-2, 39 p
U.S. GEOLOGICAL SURVEY 3 urban areas must be regarded as somewhat generalized. Similarly with the ‘ in Citi detailed description of soil characteristics to sketchy information. Generally,  Lewis, W. E., 1950, Hydraulic Tunneling in St. Peter Sandstone at Min- Thiel, G. A., 1935, Sedimenta d petr hi lysi f’ h S‘ P R
in cooperation with the - bt L P d—watgr et Benemeds oiall o inyr e 3 Twin 'Cltn.as Tunnelsn corroborating data from different sources tend to verify the accuracy of the neapolis, Minnesota: U.S. Bureau of Mines Inf. Circ. 7571, 12 p. P o g ’mi:‘ Ty anB File ographic analysis of the St. Peter =)
U.S. DEPARTMENT OF TRANSPORTATION 2 o h dal hg i 4 B hy P b In addition to shallow communications and utility tunnels and a few short  4ata base at any locality, providing these data are available in sufficient Liesch, B. A., 1962, Ground water hydrology and hydraulics of the St. Peter andstone: Geol. Soc. America Bull, v. 46, p. 559-614. =
S ltO VaLMIGES in techarge, AU SIS0 € anfsr;e signi lclsanTﬁ’ Oth Z o;‘t-t.erm anc  traffic tunnels constructed by cut-and-cover methods, there are many miles  yantity. Sandstone in Minneapolis, Hennepin County, Minnesota: Minnesota Upham, Warren, 1897, Modified drift in Saint Paul, Minnesota: Geol. Soc.
§ rﬁgg:ef?:r’nl?ﬁ;te;gg;szattz zll;?;s);g:d dol:Ie] ::)isi;i b el:ls,as i eﬁ;?g;&?;s of deep.tunnels, mainly storm drains and coll.ef:tor FEwats The deep tunnels Many of the data pertain to geologic and hydrologic conditions within 30 Dept. Conser., Div. of Waters, 37 p. (Rept. on test-well contract, State America Bull, v. 8 p. 183-1%. Lok a6°
= Thiotgh ool g snd Boiat e Se ot ot it it uncon: tal:fa l<(:ut in the St. Peter Sandstone of Ordovician age that is about 150 feet . 35 feet of land surface, with fewer data describing deeper-lying, uncon- Proj. 2781-51 and 2781-52, Fed. Proj. I-1G 094-3 (36) 332 and 1094-3 e .1t900,2%lac1a125;gd zrggdlﬁed drift in Minneapolis, Minnesota: Am. q,dﬁ § i e s
z . ACH ) : ~ solidated deposits and bedrock. Laboratory and field tests are more com- (35) 231, mimeo. copy). SRIDSRE T Gl SEamnas. » . = ke i sl
ri;,, zzlrlr(niatf:fi;zccl){su:;e 20(;2 ;:{25;}3‘(’;“tgiil‘::amngfel;l?:lasnga’:‘;‘;z::gE‘::ei‘t'z The St. Peter Sand§tone, Wth-h underlies much 9f thestudy areais easily 4|y available for unconsolidated deposits than for bedrock. Also, data are 1973, Ground-water investigations for Minnesota Highway De- ~ U-S. Army Corp§ of Engmeers,. 1939, Permeabll}ty tests on St. Peter & e . St Paul and ttrtlw(;tscgrridg:n::rfr?eﬁi?\;
S thesglamcertaintiei ol geologicg hy?:lrrologic T e inforr;\atiog i fxt(;?‘tﬁ'te}?n and l;atr;]ds 1tsec}f ;co rapld, low-;:c?ts't tunnTh.ngbmte}:hct)g's. ghere thcel sparse in residential parts of the study area. partment at Minnehaha Park Tunnel S.P. no. 2724-78 (TH-55=116): SRaniistone 3sgei:llénens: Hydraulics Laboratory, Univ. of lowa, Hydr. Lab. PPy them, and is shown on all maps
o} . . ’ . . otal thickness of the sandstone is present, itis overlain by the thin Glenwoo Consultant’s report prepared for Van Doren-Hazard-Stallings-Schnocke “PL DG S, 5P
Q this report is far more detailed than any heretofore available and the report  gp.10 and above it the Platteville Formation. The latter is predominantl : 1958. St. Anthony Ealls upver lock and dam: 1).S. Ammy C f I N
2 : , : ' : predominantly DATA STORAGE AND RETRIEVAL Engineers-Architects, 17 p. e X i i b iy 1 r——"
o g:oxi/:ldfsea {_n“zgeé?ﬁzrr;;r;:ry of geologic and hydrologic aspects of tunnel-  jj0 o i ooctone that can provide a strong, stable roof for tunnels. The Original records obtained for this study were converted to machine- Metropolitan Council, 1974, A summary report of travel in the Twin Cities Engineers Rept. UL-3, St. P:';\ul, Minnesota. . 1 : i P pol
& - . : . Glenwood Shale is structurally weak and does not provide a stable depend-  readable data on standard coding forms, keypunched, and placed on m li rea: Twin Cities Area Transportation Planning Program 1969, Master regulation manual for Mississippi River nine foot : % St Paul central
The auth teful to the M ta Department of Transportation : : etropoiitan are P g/ v, qati ; s it st
g SR AU SR R s PR po able roof. Where exposed to air it tends to slake gradually and disintegrate.  magnetic tape for permanent storage. During periods of intensive computer 145 p. navigation projects: Dept. of the Army, St. Paul Engineering District. i . . busines
% (MDOT) and the DePamenm of Public WO!']?S of the cities of St. PlaUI lan;j HOWGVGI', this shale is thin (2—5 feet) and can be stripped from the base of manipulaﬁon of data, copies of these files are transferred to on-line disk Minnesota Dept. of Transportation, 1971, Working document of Wright, H. E., Jr-, 1953, Interbedded Cafy drifts near Minneapolis, Min- ! Cer oS T:.:::r r
e} Minneapolis for furnishing plans of tunnel alignments and water-level al-  the Platteville to provide a strong stable roof for underground openings. its. D n be retrieved and displaved on a point-by-point printout or on R nesota: Jour. Geology, v. 61, p. 465-471. i Rochester | Pz, ~business
= . i units. Data can be retrieve played on a point-dby-point printout or o November: Minnesota Dept. Transp. ag e % district
9 ht‘_ldes- C. R F ord of the MDOT and H. W. Ruthmiller and R_- Melch'er. of  Where small tunnels 3 to 5 feet wide are driven the Glenwood can provide maps of various scales using an electrostatic plotter. These maps have a  Moeching, H. J., 1976, Inventory and evaluation of soils for urban de- 1972, Quaternary history of Minnesota: in Geology of Minnesota:
e} Tn—Stat'e Drilling and Eqmpfnen.t Compan.y Ea SEEOLs providing  an adequate roof but gradual deterioration should be anticipated. plotting resolution of 0.01 inch and represent geologic data by coded lopment (St. Paul HRA. C.P. District 6-north end): Unpub. document a centennial volume, P. K. Sims and G. B. Morey, eds. Minnesota Geol. !
unpublished data on tunneling in the Twin Cities. Officials of Northern velopment (St. Pa o g LIRS ): Unp . S 15-54
& . ok ; symbols and numeric quantities. Automated contouring of the data is U.S. Dept. Agriculture, Soil Conservation Service, 30 p. urvey, p. 515-547. S L _____L_ _______
g States Power Company and Dr. D. H. Yardley of the University of Min- DATA BASE MAP | sibl pL. Sga ) 1 A Whight, H. E., Jr., and Ruhe, R. V., 1965, Glaciation of Minnesota and lowa: =t
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